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Town of Kittery Maine 

Town Planning Board Meeting 

August 27 , 2020 
 

ITEM 1  –Route 236 / MacKenzie Lane – Preliminary Site Plan Review 

Action: Close or continue public hearing; approve or deny plan Owner/applicant Robert T. Brennan, Jr. 

requests consideration of a preliminary site plan for a 1,672 sf 1-story building proposed for a car wash on 

a 324,233 sf lot located at the corner of Route 236 and MacKenzie Lane (Tax Map 289, Lot 25D) in the 

Commercial (C-2) Zone. Agent is Ryan McCarthy, Tidewater Engineering, Inc. 

  
PROJECT TRACKING 

REQ’D ACTION COMMENTS STATUS 

NO Sketch Plan Review None. N/A 

YES Site Visit July 7, 2020 HELD 

YES 
Determination of 
Completeness/Acceptance 

June 25, 2020 ACCEPTED 

YES Public Hearing July 23, 2020; August 27,2020 ONGOING 

YES Final Plan Review and Decision TBD TBD 

Plan Review Notes reflect comments and recommendations regarding applicability of Town Land Use Development Code, and standard 

planning and development practices. Only the PB makes final decisions on code compliance and approves, approves with conditions or denies 

final plans.  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 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.L - 

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.  

 

Background 
 

The Planning Board (“Board”) has accepted the preliminary plan as complete at their June 25, 2020  

Meeting and now is charged to hold a public hearing. The proposed development is a 1,672 sf  24-hour 

two-bay car wash on an existing vacant lot located in the Commercial C-2 zone. The proposal includes four 

vacuum bays, one parking space for an employee who will service the business periodically and queuing 

space for 8-12 cars. 
 

On June 25, 2020, the Board was first introduced to the plan. The questions and topics emanating from 

that meeting were as follows: 
 

1. Installation of bathroom facilities and type of disposal system to be installed; 

2. widening MacKenzie Lane to include a turn lane onto Route 236;  

3. backlit signage and its permissibility; 

4. extent and constitution of the wetland along MacKenzie Lane; and 

5. the operation and maintenance of the business and site.  
 

Subsequent to the June 25, 2020 meeting, the Board held a site walk to orient itself with the site elements. 

Major topics stemming from that site walk regarded the following: 
 

1. The site’s traffic flow and circulation; 

2. Location of, and proximity of utilities and natural features to the road; 

3. Location and constitution of the wetland along MacKenzie; 

4. Natural features to remain, removed and replaced on the site. 

 

 

ITEM 2 
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The Planning Board opened the public hearing at their July 23, 2020 meeting. The applicant, responding to 

Town staff comments from the June 25, 2020 meeting, designed a conceptual ‘road expansion’ depicting 

the widening of MacKenzie Lane to accommodate a right-hand turn lane onto Route 236. Before proceeding 

to an advance design, the applicant sought an preliminary endorsement from the Board to proceed with the 

road expansion without doing an comprehensive traffic study. The Board agreed with the condition that the 

remaining comments from the Department of Public Works enumerated in an email correspondent, dated 

July 23, 2020, be satisfactorily resolved. Other issues that were raised during the hearing regarded the soil 

composition and its ability to support the proposed building, appurtenant infrastructure as well as the 

stormwater design component and the permissibility of backlit signage and whether or not a bathroom is 

required by local and state code. Otherwise, the Board found the site plan to be in a satisfactory state. Due 

to the pandemic, the Board decided to continue the public hearing to the August 27, 2020 meeting so as to 

give the public more time to provide comments and the applicant adequate time to provide revise the plan. 
 

Staff Review and Comments 
 

An updated plan set was submitted on July 31, 2020 that incorporated revisions as discussed at the July 23, 

2020 meeting with the exception the placement of an bathroom facility. An email correspondence from the 

Code Enforcement Office, Craig Alfis, dated August 20, 2020, stated the state plumbing code requires it, 

but defers to the Local Plumbing Inspector for a determination. Mr. Alfis reviewed the requirements the 

Unified Plumbing Code and concluded that the use (car wash) will require the installation of a one toilet 

facility, pursuant to §422.2(2) of the 2015 Unified Plumbing Code. Accordingly, a unisex toilet facility and 

its appurtenant components will need to be depicted in the next rendition of the site plan.  
 

Meanwhile, during the intermediary period between meetings, Town staff, via the Technical Review 

Committee (“TRC”) reviewed the revised plan as well. A major concern from the TRC was the addition of 

more volume to existing traffic numbers by the new use on MacKenzie Lane as this is already issue prone 

intersection. After a long discussion, it was decided to investigate the possibility of placing a traffic light at 

the intersection of Rt. 236 and MacKenzie Lane to improve the vehicle flow. The Town pinged Randy 

Dunton, P.E. of Gorrill Palmer, who previously was contracted by the Town to perform a traffic analysis 

of the Rt. 236 corridor1. Mr. Dunton reviewed the proposed site plan and supplemental application 

information and concluded that a traffic light was not warranted due to both the anticipated of volume of 

additional traffic and location of the lot’s driveway which allows for adequate queuing along MacKenzie 

Lane. 
 

Along with the TRC review, the Town had CMA Engineers, Inc. review the proposed preliminary site plan. 

The outstanding issues emerging from that review are as follows: 
 

1. The constitution of the existing fill is unknown and additional documentation is required to fully 

comprehend the existing conditions and to determine that the project will function as designed. 
 

2. The rainfall data inputted into the analysis was incorrect as the Kittery LUDC requires applicants 

use values from Portsmouth, NH instead of Kittery, ME, which was used in this analysis. 
 

3. The Board may want confirmation from Maine Inland Fisheries and Wildlife that the proposed 

project shall not encroach upon cottontail habitat. 
 

4. The Board will need to identify whether or not the enough screening is provided along MacKenzie 

Lane.  

 

 

 

 

 

                                                 
1 https://www.kitteryme.gov/sites/g/files/vyhlif3316/f/uploads/route_236_final_report.pdf 
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Recommendations 
 

By in large, the preliminary site plan appears to be more complete than the last revision and ready to proceed 

to final plan review. The Board should provide comments to the applicant and any other suggestions and 

considerations. Thereafter, the Board should entertain a motion to close the public hearing or continue the 

public hearing to the September 10, 2020 meeting if more time is need by the Board. If the Board closes 

the public hearing, a vote to approve or deny the preliminary site plan should occur. If the Board decides 

to vote for approval, the following conditions are recommend to be appended to the vote: 
 

1. Prior to final plan approval, the Applicant shall confirm that the soils are suitable to support the 

project’s and its associated elements as describe in a review letter authored by Jodie Bray 

Strickland’s, P.E., CMA Engineers, Inc., dated August 18, 2020. 

2. The next plan submission shall incorporate an onsite bathroom that is in compliant with  applicable 

local and state plumbing codes. 

3. The next plan submission shall address satisfactorily all of CMA’s comments. 

4. Prior to final plan approval, the applicant shall get confirmation from Maine Inland Fisheries and 

Wildlife stating the project can move forward as proposed. 

Recommended motions 
 

Below are recommended motions based on how the Board would like to proceed. Again, procedurally, the 

Board needs to vote to continue or close the public hearing. If the Board decides to close the public hearing, 

a vote to approve or deny the preliminary site plan should occur. 

 

Continuing the public hearing 
 

Move to continue the public hearing to the September 10, 2020 Planning Board meeting for a preliminary 

site plan application, dated March 5, 2020 and last revised on July 31, 2020 from owner/applicant Robert 

T. Brennan, Jr., for a 1,672 sf 1-story building proposing a car wash on a 324,233 sf lot located at 

the corner of Route 236 and  MacKenzie Lane (Tax Map 289, Lot 25D) in the Commercial (C-2) 

Zone. 
 

Closing the public hearing 
 

Move to close the public hearing for a preliminary site plan application dated March 5, 2020 and last 

revised on July 31, 2020 from owner/application Robert T. Brennan, Jr., for a 1,672 sf 1-story building 

proposed for a car wash on a 324,233 sf lot located at 2 MacKenzie Lane (Tax Map 289, Lot 25D) in 

the Commercial (C-2) Zone. 
 

Vote to approve 
 

Move to approve the preliminary site plan application dated March 5, 2020 and last revised on July 31, 

2020  from owner/applicant Robert T. Brennan, Jr., for a 1,672 sf 1-story building proposed for a car 

wash on a 324,233 sf lot located at the corner of Route 236 and MacKenzie Lane (Tax Map 289, 

Lot 25D) in the Commercial (C-2) Zone with the conditions as enumerated in ‘Recommendations 

section of the Planner’s Review Notes, dated August 27, 2020. 
 

Vote to deny 
 

Move to deny the preliminary site plan application dated March 5, 2020 and last revised on July 31, 2020  

from owner/applicant Robert T. Brennan, Jr., for a 1,672 sf 1-story building proposed for a car wash 
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on a 324,233 sf lot located at the corner of Route 236 and MacKenzie Lane (Tax Map 289, Lot 

25D) in the Commercial (C-2) Zone. 
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July 31, 2020 
 
Mr. Bart McDonough 
Town Planner 
Kittery Planning & Development 
200 Rogers Road 
Kittery, ME 03904 
 
Re: Revised Submission #2 – Kittery Car Wash 
  Tax Map 28 Lot 25D, Route 236 
  Job No. 19-134 
 
Dear Mr. McDonough: 
 
Tidewater Engineering & Surveying, Inc. has revised the plans and documents associated with 
the Kittery Car Wash site plan application to address review comments by the Town staff and 
Planning Board members.  This submission also provides an engineered design of the proposed 
right turn lane.     
 
The following documents are provided for review.  
 

1. Updated Project Narrative 
2. Lighting Photometric Plan and Product Sheets; 
3. Updated Stormwater Report dated July 31, 2020; 
4. Updated Site Plan Set – Revision 2 dated July 31, 2020; 

 
We look forward to continuing the review process of this application and obtaining comments 
from CMA Engineers.  If you have any questions, please do not hesitate to contact me at (207) 
439-2222 or ryan@tidewatercivil.com.   
 
Sincerely, 

 
Ryan M. McCarthy, P.E., P.L.S. 
 
President 
Tidewater Engineering & Surveying, Inc. 
(207) 439-2222 
ryan@tidewatercivil.com 
Enclosures 

mailto:ryan@tidewatercivil.com
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PROJECT NARRATIVE (REVISED 7/31/2020) 
 
Introduction: 
 
The applicant is proposing to construct a two-bay automatic car wash, four vacuum spaces and 
associated paved area for vehicular circulation on Tax Map 28 Lot 26D.  The parcel is located at the 
intersection of Route 236 and Mackenzie Lane.  The site is approximately 7.44 acres and contains a 
gravel driveway, an open field with stockpiled material, woods and wetlands.  The proposed 
development will be limited to the open field area and will not result in any impacts to the on-site 
wetlands.   
 
The following summary is provided to aid in the Town’s review of the proposed development. 
 
Waivers Requested: 
 
Sidewalks:  The applicant has requested a waiver for the requirement to install a sidewalk along 

MacKenzie Lane pursuant to Table 1 Design and Construction Standards for Streets and 
Pedestrianways.  As there are no sidewalks along Route 236 and MacKenzie Lane provides 
access to only the Town’s Resource Recovery Facility, the need for a sidewalk is minimal.   

 
Chapter 16.3: Land Use Zone Regulations 
 
The property is located with the C-2 (Commercial) zone and is not subject to any overlay districts.  
The proposed car wash use is classified as a service business which is a permitted use within the C-2 
zone.  Both the Kittery LUDC and the Kittery Design Handbook have been referenced during the 
design process to a building and site design that meets the goals and vision of the Town.  
 
Building Design Standards:  
 
An architectural rendering is provided within this submission for review by Town staff and Board 
members.  The proposed building is New-England in style.  Reverse gables are provided over each 
garage door to add to the character of the building and break up the roof line.   
 
Landscaping/Site Improvements: 
 
A vegetated landscape planter strip in excess of the minimum 20-foot width is provided along both 
Route 236 and Mackenzie Lane.  This planter strip is fully vegetated with grass and scattered mature 
trees, with the exception of the driveway.  One street tree for each 50 feet of street frontage is 
required per the LUDC and existing large healthy trees are to be preserved when practical.  It is the 
intent of the applicant to maintain the existing healthy trees where feasible and to add two street 
trees on each end of the vacuum bay stalls.  Perennials are proposed in front of the vacuum bay stalls 
and along the side of the central landscaped island that faces MacKenzie Lane.  See Sheet C7 
Landscape Plan for further detail.       
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Outdoor Service and Storage Areas: 
 
A dumpster within a fenced enclosure is proposed on the site.  A detail for the enclosure can be 
found on Sheet C6 Construction Details which includes solid vinyl fence panels and a chain link front 
gate with privacy slates.  The dumpster will not be used for disposal of hazardous wastes.  Trash and 
waste from the receptables at the vacuum bay stalls will be disposed of within the dumpster.  The 
only waste from the car wash building will be empty soap containers and the boxes they are 
delivered in.     
 
Chapter 16.8: Design and Performance Standards 
 
Article I. Purpose:  No additional comment. 
 
Article II. Monuments: Not applicable.  This standard applies to new lots and streets within 

subdivisions.   
 
Article III. Street Signage: Not applicable.  No streets proposed. 
 
Article IV. Streets and Pedestrian Ways/Sidewalks Site Design Standards: 
 
 No new streets are proposed.  The driveway is proposed to be located off Mackenzie Lane and 

not Route 236 to comply with the requirement that access be provided on the street where 
there is a lesser potential for traffic congestion and hazards.  The proposed driveway is located 
as far from the intersection with Route 236 as possible to minimize conflicts between vehicles 
waiting at the stop sign and vehicles entering or exiting the proposed development.   

 
 A right turn lane is proposed to be constructed on MacKenzie Lane as requested by the Town’s 

Technical Review Committee to improve traffic flow and stacking at the stop sign.  Although 
right turn lanes are typically shorter than proposed, the applicant has agreed to extend the right 
turn lane the entire length from Route 236 to the proposed driveway to the car wash.  This will 
allow approximately seven (7) vehicles to stack at the stop sign prior to blocking the driveway to 
the car wash.  This is demonstrated on Sheet C7 Proposed Landscape Plan.   

 
 The right turn lane has been designed to comply with the Secondary Collector specifications (as 

directed by the Kittery Public Works Director) found within Table 1 Design and Construction 
Standards for Streets and Pedestrianways of Chapter 16.8.4 of the Kittery Land Use and 
Development Code.  A construction detail for the right turn lane can be found on Sheet C4 
Proposed Grading & Stormwater Plan.  A waiver to the requirements for sidewalks is requested.   

 
 Per the letter dated July 23, 2020 from the Department of Public Works, it is understood that 

large trucks, including tractor-trailer trucks, use MacKenzie Lane to access the Kittery Resource 
Recovery Facility.  The letter also states that the design of the right turn lane is to support the 
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truck traffic and provide a sufficient turning radius for large vehicles entering and existing 
MacKenzie Lane from both directions on Route 236.  To address this request, we have added 
Sheet C8 to the plan set that depicts truck maneuvers for both a WB-40 and WB-67 Interstate 
Semi-Trailer design truck.  Each truck maneuver is shown in both the existing conditions and 
proposed conditions to demonstrate the improvements to the intersection.   

 
 The location of the proposed stop bar has been positioned to provide sufficient space for a WB-

40 traveling south on Route 236 to turn left onto MacKenzie Lane without crossing into the left 
turn lane on MacKenzie Lane.  The proposed stop bar also coincides with the location of the 
existing stop sign on MacKenzie Lane.  During the July 23rd Planning Board meeting, one member 
of the Board requested the stop bars for the right and left turn lane be staggered.  Although 
staggering the stop bars may be an option for signalized intersections, it is not recommended 
for unsignalized (stop sign) intersections due to sight distance and safety concerns.       

 
Article V. Acceptance of Streets and Ways: The proposed right turn lane will be constructed within 

the public way known as MacKenzie Lane and will become the responsibility of the Town of 
Kittery once constructed.  A additional 10 foot wide easement is proposed to be granted to the 
Town of Kittery in the location shown on Sheet C3.  It is proposed the conveyance of this 
easement be a condition of the site plan approval and be required to be completed prior to the 
issuance of an occupancy permit.   

 
Article VI. Water Supply: Water to be supplied by the Kittery Water District.  A letter of approval 

from the District is provided that indicates there is adequate capacity to 
supply the development.  

 
Article VII. Sewage Disposal:  
 

Not applicable.  No subsurface wastewater disposal system is necessary for this development as 
no restrooms are proposed in the building.  The car wash is fully automated, eliminating the 
need for an on-site attendant.  The owner is able to control the car wash remotely from a 
computer and can also view the car wash (both inside and outside) via security cameras.  The 
owner will visit the site intermittently on an as-needed basis to fill the bulk soap dispensers and 
check on the site.  On average, this site visit takes 15 to 30 minutes to complete.  In the event 
the mechanic equipment requires servicing, a third-party technician will visit the site to make 
repairs.  The dumpster is maintained by a third-party waste management company and the 
grounds by a landscaping contractor.  As such, it is our opinion that an employee bathroom is 
not required or necessary for this site, similar to a free-standing ATM or a utility communication 
building.  Note:  We are currently seeking an opinion on this from the State of Maine to confirm 
if a restroom is required.   
 
A non-domestic waste discharge license from Maine DEP is also not required for this 
development as the applicant plan to install a Purwater recovery/recycling system along with a 
10,000-gallon retention tank.  The recovery system uses a series of chambers that act as grit and 
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oil/water separators.  As the water passes through the chambers, oils are trapped at the surface 
and particles settle to the bottom.  The water is then pumped to a series of cyclonic separators 
that remove much smaller particulates.  Ozone is added to the water to eliminate odors.  It is a 
continuous cycle.  Dirty water passes to a 10,000-gallon underground tank where it is 
stored.  Once the storage tank is full, it is pumped out and disposed of properly off-site.  No 
wastewater is discharged to the ground or on site.  
 

Article VIII. Surface Drainage:  
 
A stormwater management report has been provided to support a design that limits peak 
discharge to pre-development levels for the two-year and twenty-five year, twenty-four hour 
storm event.   
 
An Erosion and Sediment Control plan has also been provided to protect the adjacent wetlands 
and maintain a stabilized and controlled site during construction.     
 
The stormwater basin has been designed with a filter media to provide treatment to the 
stormwater as it infiltrates down into the underlying soils.  Test pits completed on the site (see 
wetland report by Joseph Noel: Stormwater Report, Appendix B) indicate that the area of the 
proposed development is composed of a fill material.  Test pit 1 located within the stormwater 
basin indicates the fill to include 8% asphalt and metal debris down to a depth of 63 inches.  The 
natural underlying soils and ground water table was observed at this depth, which coincides 
with the approximate elevation of the adjacent wetlands.  To prevent direct infiltration of 
stormwater through the existing fill material, the stormwater basin will be over-excavated down 
to the natural underlying soils and backfilled with clean sand or granular fill.  See “Stormwater 
Basin Cross Section” on Sheet C6 Construction Details.   

 
Article IX. Parking, Loading and Traffic: 
 
 The automatic car wash is designed so that it does not need to be staffed during hours of 

operation.  The owner will visit the site intermittently to maintain the equipment, disposal of 
trash and perform other duties; therefore, one parking space is provided for the owner and/or a 
service vehicle.  Given the type of business, parking spaces for customers are not necessary, 
however four vacuum spaces are provided for customer use.   

 
No off-street loading bays are necessary for the proposed use. 
 
Vehicular Traffic Report 
 
The 10th edition of the ITE Trip Generation Manual was used to estimate the peak hour number 
of trips generated by the proposed development as follows.   
 
 Land Use Code 948: Automated Car Wash 
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 Building Gross Floor Area (GFA) = 1672 SF = 1.672 Units 
 Units = per 1,000 SF of GFA 
  
 Weekday – Peak Hour of Adjacent Street 14.2 trips/unit x 1.672 = 24 trips 
 Weekday – PM Peak Hour of Generator 11.66 trips/unit x 1.672 = 20 trips 
 Saturday – Peak Hour of Generator  30.4 trips/unit x 1.672 = 51 trips 

  
Based upon the above data, the highest peak hour trip rate of 51 trips is estimated to occur on a 
Saturday.  We then compared this estimation to the maximum output possible by the car wash 
based upon the equipment operation as follows. 
 
 Average duration per wash = 6 minutes 
 Number of washes possible per hour = 60 minutes / 6 min. per wash = 10 washes 
 Number of car wash bays = 2 
 Maximum number of washes per hour = 10 washes x 2 bays = 20 washes 
 Number of trips possible per hour = 20 washes x 2 trips/wash = 40 trips per hour 
 
Based upon the above analysis, the calculation by the ITE manual of 51 trips in the peak hour is 
verified to be reasonably accurate for the proposed car wash.   
 
The ITE manual does not provide data to be able to estimate the number of vehicles trips per 
day, however based upon data records provided by the application for other car washes he 
owns, the proposed development is not anticipated to generate more than 400 vehicle trips per 
day.  For example, the busiest day at their one-bay car wash located in North Berwick occurred 
on a Saturday and generated 79 washes.  This amounts to 158 vehicle trips in that day.  The 
proposed car wash in Kittery will have two bays, so a conservative estimate of vehicle trips per 
day for this development is 316 trips.  For comparison, this would equate to both car wash bays 
operating at full capacity (10 washes per bay per hour) for 8 hours straight.  It is our opinion that 
it is unlikely that the proposed car wash would experience such a high demand.   
 
Update:  As the development is estimated to generated less than 400 vehicle trips per day and 
less than 40 parking spaces, a “traffic impact analysis” in accordance with Section 16.10.5.2D(1) 
will not be required, provided a right turn lane on MacKenzie Lane is constructed.  Reference is 
made to condition #2 of the motion to accept the preliminary plan application as complete at 
the June 25, 2020 Planning Board Meeting and subsequently confirmed at the July 23, 2020 
Planning Board Meeting.  
 
Please see narrative above under Article IV. Streets and Pedestrian Ways/Sidewalks Site Design 
Standards for more detailed information regarding the proposed right turn lane.   
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Article X. Signs:   
 

The applicant is proposing to install one freestanding sign along the frontage of Route 236 as 
shown on the plan.  The proposed design and dimensions of the sign are enclosed in this 
submission.  Each face of the sign is 32.5 square feet therefore the total area including both 
sides is 65 square feet.  The LUDC allows a minimum sign area of 72 square feet, therefore the 
proposed sign area complies.  The proposed location of the freestanding sign location complies 
with Section 16.8.10.3.C as it is approximately 50 feet from the centerline and 30 feet from the 
edge of pavement of Route 236.  Each side of the sign will be illuminated using overhead 
directional lights mounted to the signpost.  See details provided within the lighting submission.   
 
The applicant is also proposing to install a menu sign adjacent to the entrance of each car wash 
bay that displays the selection and price of each type of wash.  This type of sign is most similar 
to a food menu sign that you would see at a fast food restaurant.  The LUDC allows up to two 
food menu signs, each with an area of up to 32 square feet.  The applicant is proposing two 
menu signs that are 4 feet wide by 8 feet tall each (32 sf each).  A photo of the menu sign 
proposed is enclosed in this submission. 

 
Article XI through Article XVI:  Not applicable. 
 
Article XVII. Utilities:  All utilities (electric, communications, water, natural gas) to the site will 

be underground.   
 
Article XVIII. Landscaping: The required number of streetside trees have been met by using a 

combination of the existing mature trees on the site and two proposed street trees adjacent to 
the vacuum bay stalls.  A vegetated buffer strip exceeding the 20-foot minimum width is also 
provided.  Reference is made to Sheet C7 Proposed Landscape Plan.   

 
Article XIX. Sprinklers:   Automatic sprinkler system not required.   
 
Article XX through Article XXIII: Not applicable. 
 
Article XXIV. Exterior Lighting:      The applicant proposes to install recessed lighting under the eaves 

around the building.  The vacuums proposed for this site mount the hoses from an overhead 
swivel boom.  This keeps the hoses from dragging on the ground and allows easier access to 
both sides of the vehicle.  Lighting is provided on the inside of the boom that shines down onto 
the spaces.  No pole mounted lights are proposed, except for the directional lights mounted 
above the road sign.   See photometric plan and product sheets for more detailed information.   

 
Article XXV through XXVIII:  Not applicable. 
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Chapter 16.9: Design and Performance Standards 
 
Article I. General: 
 
 16.9.1.1 Agriculture: Not applicable 
  
 16.9.1.2 Mineral/Earth Material Exploration and Removal:  Not applicable. 
 
 16.9.1.3 Prevention of Erosion: See Sheet C5 Erosion and Sediment Control Plan. 
 
 16.9.1.4 Soil Suitability:      Not applicable.  No subsurface wastewater disposal system 

proposed.  
 
 16.9.1.5 Water Quality and Wastewater Pollution:  
 

Stormwater design protects water quality of runoff to wetlands.  No subsurface 
wastewater disposal system proposed. 
 

 16.9.1.6 Air Pollution: Development will not adversely impact air quality. 
 
 16.9.1.7 Buffer Area: Not applicable.  No residential abutters.  
 
 16.9.1.8 Floodplain Areas: Not applicable.  Not located within a FEMA flood zone.   
 
 16.9.1.9 Noise Abatement: Excessive noise from the development is not anticipated.  
  
 16.9.1.10 Radiation: No radiation expected to be generated from the site. 
 
Article II. Retention of Open Spaces and Natural or Historic Features: 
 
 The proposed development is limited to the area of the property that is currently an open field. 

No clearing of wooded areas is proposed.  The site is not located within a Resource Protection or 
Shoreland Overlay Zone.  The majority of the property will remain wooded.  No land is proposed 
to be dedicated to the Town.  

 
 The Town of Kittery GIS map indicates that that a New England cottontail was spotted in the 

woods/wetlands to the rear of proposed development but does not indicate a “potential 
cottontail habitat”.  As the proposed development will not result in any clearing of the wooded 
areas, we do not anticipate any impacts to a potential cottontail habitat.  Furthermore, we have 
coordinated with a Maine Inland Fisheries and Wildlife biologist regarding the proposed 
development but have not received comments.      
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Article III. Conservation of Wetlands Including Vernal Pools: 
 
 On-site wetlands have been delineated by Joseph W. Noel, Maine Soil Scientist #209.  The 

proposed development has been designed to minimize impacts to the wetlands.  There is a 
drainage ditch located along the side of Mackenzie Lane that widens out to the large wetland 
located to the north of the site.  Per the report by Mr. Noel, the wetland area that is less than 12 
feet in width meets the definition of a drainage ditch per the LUDC.  The areas wider than 12 
feet in width along this drainage ditch are considered wetlands.  See report by Mr. Noel for 
further detail.   

 
Article IV. Wetland Setbacks for Special Situations: The wetland to the rear (north) of the proposed 

development is greater than 1 acre in size, therefore the proposed development must meet the 
setbacks as specified in Table 16.9.  Please note that under the Special Uses category, the 
setback of 150 feet that applies to an auto wash use may be reduced to 100 feet if BMPs are 
incorporated into the stormwater management plan for protecting water quality.  We feel the 
design has satisfied this requirement as the majority of the runoff from the site is collected and 
routed to the stormwater basin located to the rear of the property.  This stormwater basin is 
designed with an elevated control outlet orifice that will allow stormwater to pond up to 12 
inches deep before overflowing into the control outlet structure.  This volume is capable of 
storing and infiltrating the runoff generated from 24-hour storm with a rainfall depth of 2 
inches.  Furthermore, the car wash will incorporate a closed Purwater recovery/recycling system 
and 10,000-gallon retention tank, eliminating the need for a subsurface wastewater disposal 
system.   

 
Article V. Timber Harvesting:  Not applicable. 
 
Article VI. Overboard Discharge Systems: No overboard discharge system proposed. 
 
Article VII. Non-Storm Water Discharge: No unauthorized discharges expected.   
 
Article VIII. Floodplain Management: Site not within a flood zone or floodplain.     
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prediction of lighting system performance based upon design parameters and information supplied by others. These design parameters and information
provided by others have not been field verified by Holbrook-Associated and therefore actual measured r esults may vary from the actual field conditions.
Holbrook-Associated recommends that design parameters and other information be field  verified to reduce variation.

Holbrook-Associated neither warranties, either implied or stated with regard to actual measured light levels or energy consumption levels as compared to those illustrated
by the Lighting Design. Holbrook-Associated neither warranties, either implied or stated, nor represents the appropriateness, completeness or suitability of the Lighting Design
intent as compliant with any applicable regulatory code requirements with the exception of those specifically stated on drawings created and submitted by Holbrook-Associated.
The Lighting design is issued, in whole or in part, as advisory documents for informational purposes and is not intended for construction nor as being part of a
project's construction documentation package.
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The Lighting Analysis, ezLayout, Energy Analysis and/or Visual Simulation ("Lighting Design") provided by Holbrook-Associated represent an anticipated
prediction of lighting system performance based upon design parameters and information supplied by others. These design parameters and information
provided by others have not been field verified by Holbrook-Associated and therefore actual measured r esults may vary from the actual field conditions.
Holbrook-Associated recommends that design parameters and other information be field  verified to reduce variation.

Holbrook-Associated neither warranties, either implied or stated with regard to actual measured light levels or energy consumption levels as compared to those illustrated
by the Lighting Design. Holbrook-Associated neither warranties, either implied or stated, nor represents the appropriateness, completeness or suitability of the Lighting Design
intent as compliant with any applicable regulatory code requirements with the exception of those specifically stated on drawings created and submitted by Holbrook-Associated.
The Lighting design is issued, in whole or in part, as advisory documents for informational purposes and is not intended for construction nor as being part of a
project's construction documentation package.

NOTES:
* The light loss factor (LLF) is a product of many variables, only lamp lumen depreciation (LLD)

* The landscape material shown hereon is conceptual, and is not intended to be an accurate
representation of any particular plant, shrub, bush, or tree, as these materials are living objects,
and subject to constant change.  The conceptual objects shown are for illustrative purposes only.
The actual illumination values measured in the field will vary.

* Photometric model elements such as buildings, rooms, plants, furnishings or any architectural

has been applied to the calculated results unless otherwise noted. The LLD is the result (quotient)
of mean lumens / initial lumens per lamp manufacturers' specifications.

* Illumination values shown (in footcandles) are the predicted results for planes of calculation
either horizontal, vertical or inclined as designated in the calculation summary. Meter orientation
is normal to the plane of calculation.

* The calculated results of this lighting simulation represent an anticipated prediction of system
performance. Actual measured results may vary from the anticipated performance and are subject
to means and methods which are beyond the control of Holbrook-Associated.

* Mounting height determination is job site specific, our lighting simulations assume a mounting
height (insertion point of the luminaire symbol) to be taken at the top of the symbol for ceiling
mounted luminaires and at the bottom of the symbol for all other luminaire mounting configurations.

* It is the Owner’s responsibility to confirm the suitability of the existing or proposed poles and bases
to support the proposed fixtures, based on the weight and EPA of the proposed fixtures and the owner’s
site soil conditions and wind zone. It is recommended that a professional engineer licensed to practice
in the state the site is located be engaged to assist in this determination.

details which impact the dispersion of light must be detailed by the customer documents for inclusion
in the Holbrook-Asociated lighting design model.  Holbrook-Associated is not responsible for any inaccuracies
caused by incomplete information on the part of the customer, and reserves the right to use best judgement
when translating customer requests into photometric studies.

* RAB Lighting Inc. luminaire and product designs are protected under U.S. and International intellectual
property laws. Patents issued or pending apply.

Tidewater Engineering & Surveying, Inc
Ryan M. McCarthy
89 Route 236 Suite 3
Kittery, ME 03904
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Luminaire Schedule                           All quotes/orders generated from this layout must be forwarded to the Local Rep Agency

Symbol

Calculation Summary
Label CalcType Units

Expanded Luminaire Location Summary
LumNo

Avg Max Min Avg/Min Max/Min

Qty Tag Label Arrangement

Description PtSpcLr PtSpcTb Meter Type

LLF Description BUG Rating 

Label X Y MTG HT Orient

Ground Illuminance Fc

Tilt
1 C6R12940UNVW 284.424

0.96 10.5 0.0 N.A. N.A. Readings Taken @ 0'-0" AFG

262.872 11.6 0 0
2 C6R12940UNVW 292.322 262.88 11.6 0 0
3

10 10 Horizontal
Sign_Side Illuminance Fc 13.42 25.7 6.9 1.94

C6R12940UNVW 300.219 262.887 11.6 0 0
4 C6R12940UNVW 308.117 262.895 11.6 0 0
5 C6R12940UNVW

24 A

316.014 262.903 11.6 0 0

C6R12940UNVW SINGLE 1.000

6 C6R12940UNVW 318.295 259.59 11.6

3.72

DOWN LIGHT N.A.

0 0
7 C6R12940UNVW 284.375 220.766

Readings Taken Vertically 2

11.6 270 0

2

8 C6R12940UNVW 281.988 259.685

2

9 C6R12940UNVW 292.33 220.72 11.6 270 0
10 C6R12940UNVW 300.285 220.674 11.6 270 0
11 C6R12940UNVW 308.241 220.628 11.6 270 0
12 C6R12940UNVW 316.196 220.582 11.6 270 0
13 C6R12940UNVW 281.988 253.77 11.6 180 0
14 C6R12940UNVW 281.988 247.854 11.6 180 0
15 C6R12940UNVW 281.988 241.939 11.6 180 0
16 C6R12940UNVW 281.988 236.024 11.6 180 0
17 C6R12940UNVW 281.988 230.108 11.6 180 0
18

B WPLED18N SINGLE 1.000 WALLPACK B1-U1-G0

11.6 180 0

C6R12940UNVW 281.988 224.193 11.6 180 0
19 C6R12940UNVW 318.292 253.629 11.6 0 0
20 C6R12940UNVW 318.289 247.668 11.6 0 0
21 C6R12940UNVW 318.285 241.708 11.6 0 0
22 C6R12940UNVW 318.282 235.747 11.6 0 0
23 C6R12940UNVW 318.279 229.786 11.6 0 0
24 C6R12940UNVW 318.276 223.825 11.6 0 0
25 WPLED18N 339.4 174.1 18.6 0 -30
26 WPLED18N 334.4 174.1 18.6 180 -30
Total Quantity: 26

Normal

WPLED18N ON AN ARMSV24

      C6R12940UNVW
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Ultra-high efficiency LED 18 Watt wall pack. patent-pending thermal management
system. 100,000 hour L70 lifespan. 5-year, no-compromise warranty.

Color: Bronze Weight: 7.5 lbs

Project: Type:

Prepared By: Date:

Driver Info
Type Constant Current
120V 0.17A
208V 0.11A
240V 0.09A
277V 0.08A
Input Watts 20.5W

LED Info
Watts 18W
Color Temp 4000K (Neutral)
Color Accuracy 71 CRI
L70 Lifespan 100,000
Lumens 2,659
Efficacy 129.7 lm/W

Technical Specifications

Listings
UL Listed:
Suitable for wet locations. Suitable for mounting
within 1.2m (4ft) of the ground.

DLC Listed:
This product is on the Design Lights Consortium
(DLC) Qualified Products List and is eligible for
rebates from DLC Member Utilities. DLC Product
Code: P00001769

IESNA LM-79 & LM-80 Testing:
RAB LED luminaires and LED components have
been tested by an independent laboratory in
accordance with IESNA LM-79 and LM-80.

LED Characteristics
Lifespan:
100,000-hour LED lifespan based on IES LM-80
results and TM-21 calculations

LED:
Multi-chip, high-output, long-life LED

Color Consistency:
3-step MacAdam Ellipse binning to achieve
consistent fixture-to-fixture color

Color Stability:
LED color temperature is warrantied to shift no
more than 200K in color temperature over a 5-
year period

Color Uniformity:
RAB's range of Correlated Color Temperature
follows the guidelines of the American National
Standard for Specifications for the Chromaticity
of Solid State Lighting (SSL) Products, ANSI
C78.377-2017.

Construction
Maximum Ambient Temperature:
Suitable for use in 40°C (104°F)

Cold Weather Starting:
Minimum starting temperature is -40°C (-40°F)

Thermal Management:
Superior heat sinking with external Air-Flow fins

Finish:
Our environmentally friendly polyester powder
coatings are formulated for high-durability and
long-lasting color

Reflector:
Semi-specular, vacuum-metalized
polycarbonate

Gaskets:
High-temperature silicone gaskets
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Color: Bronze Weight: 2.6 lbs

Project: Type:

Prepared By: Date:

Technical Specifications

Other
Threads:
1/2" NPS at the fixture Side

Buy American Act Compliance:
RAB values USA manufacturing! Upon request,
RAB may be able to manufacture this product to
be compliant with the Buy American Act (BAA).
Please contact customer service to request a
quote for the product to be made BAA
compliant.

Construction
Diameter:
Diameter of the tube is 1"

Mounting:
The wall plate does not mount to a junction box
but directly to the mounting surface with the
proper hardware for the surface

Accessory Only:
LPACK LED fixture sold separately

Arm:
Use to extend fixtures away from wall and to
adjust the aiming angle of the light fixture.
Great for facade and sign lighting.

Swivel Plate:
Die cast aluminum Swivel Plate adjusts 30° in
both directions and mounts to RAB's WPLED10,
WPLED13, WPLED18, WPLED20 and WPLED26
fixtures

Construction:
All aluminum construction 1" diameter, thick
extension rod. Secures to Wall Mounting Plate
with (2) stainless steel set screws.

Max Weight Capacity:
9.0 lbs.





 

 

 
1. NARRATIVE 

The project site is located on Tax Map 28 Lot 25D and is an existing undeveloped property. 
This application proposes to develop the site to accommodate a two-bay automatic car wash. 
 
The total lot size is 7.44 acres and consists of both upland areas and wetlands.  The 
proposed development will be confined to the upland area directly adjacent to Route 236 
and MacKenzie Lane.  Test pits completed on the site indicate that this upland area is mostly 
fill material that was brought onto the site.  The proposed development has been designed 
so that wetlands impacts are not necessary.  The proposed development is estimated to 
result in approximately 16,600 sf of impervious area and 32,100 sf of disturbed area. As the 
development is estimated to result in less than 1 acre of disturbed area and less than 1 acre 
of impervious surfaces, a Maine DEP Stormwater Permit-by-Rule from Maine DEP is not 
required.  
 
Per the Town of Kittery Land Use & Development Code Section 16.8.8.1, the peak 
stormwater discharge from the site in the post-development conditions must be limited to 
the pre-development peak discharge for the 2-year and 25-year, 24-hour storm event.  This 
report provides calculations and documentation to support that the proposed site plan and 
stormwater management system will meet this requirement. 
 

2. SITE SOILS AND VEGETATIVE COVER 

The York County Soil Survey, prepared by the USDA-NRCS, indicates the following soil 
types within the project subcatchment area: 

  
Symbol Soils Name, Type, & Slope Hydrologic Soil Group 
Bm Biddeford mucky peat   D 
LnB Lyman loam    D 
PeB Peru fine sandy loam   C/D 
Pg Pits, gravel    (NONE) 
Sc Scantic silt loam    D 
 
The York County Soil Survey indicates the site is primarily HSG D, however, does not 
account for the filled area where the development is proposed.  As a result, test pits were 
completed and the fill was found to consist of dark colored, coarse textured soil (i.e. cobbly 
to stony fine sandy loam to loamy sand) that is representative of HSG B.  For purposes of 
this analysis, HSG B was used for the upland fill areas and HSG D for all wetland areas.   
 
See Appendix for York County Soil Survey data and report by Joseph W. Noel, Maine 
Certified Soil Scientist #209. 
 

3. DESIGN METHODOLOGY  

A computer-aided design software package, HydroCAD (v 10.00), was used to model the 
pre-development and post-development hydrology of the stormwater runoff generated from 



 

 

the site.  The model is based on the SCS TR-20 program and is subject to cumulative 
rainfall/volume dependent routing calculations. Hydrographs are prepared for each element 
of the watershed and routed through the storage-indication method to produce various time-
based results.  

Rainfall data for the 2-year and 25-year 24-hour duration storm event was obtained from the 
National Oceanic and Atmospheric Administration (NOAA) Precipitation Frequency Data 
Server for the subject parcel’s location.     

 2-year 24-hour recurrence interval  3.30 inches 

 25-year 24-hour recurrence interval  6.58 inches 
 

4. EXISTING DRAINAGE CONDITIONS 

The entire site generally slopes and drains away from Route 236 and MacKenzie Lane to a 
wetland located to the rear and side of the property.  For purposes of this analysis, the 
existing conditions subcatchment (EX-1) was limited to the portion of the property within 
the C-2 zoning district and includes offsite areas that flow onto the site from Route 236 and 
MacKenzie Lane.   
 

5. PROPOSED WATERSHED ANALYSIS 

For the proposed analysis, the existing conditions subcatchment was divided into three 
smaller subcatchments (PR-1, PR-2 and PR-3) that reflect the stormwater hydrology of the 
proposed site.  The overall runoff characteristics will remain similar to the existing 
conditions with the stormwater ultimately flowing to the existing wetland located to the rear 
of the property. Peak flows during each design storm have been mitigated by the installation 
of a stormwater basin with a control outlet structure.   
 
Subcatchment PR-1 consists of the areas of the site that will continue to flow directly to the 
wetland and will not be intercepted by the proposed stormwater basins.  Most of this area is 
will remain the same vegetative cover as in the existing conditions except for a portion of the 
proposed driveway entrance off MacKenzie Lane.   
 
Subcatchment PR-2 includes both areas of the site to be developed and areas that will 
remain unchanged.  Approximately 3/4rds of the proposed paved surface and half of the 
proposed building runoff is included in this subcatchment.  Runoff from this area is routed 
directly to the proposed stormwater basin. 
 
Subcatchment PR-3 also includes areas of the site to be developed, areas that will remain 
unchanged, and a portion of MacKenzie Lane including the proposed right turn.  The 
remaining 1/4th of the proposed paved surface and half of the proposed building runoff is 
included in this subcatchment.  Runoff from this area is routed to a culvert adjacent to the 
proposed driveway that outlets to the proposed stormwater basin.  
 
 



 

 

The proposed stormwater basin has been designed to mitigate any increase in peak flows 
from the site due to the development. A control outlet structure will allow stormwater within 
the basin to pond to a depth of 12 inches before reaching two 4” diameter orifices in the 
side of the structure.  This orifice will limit the rate at which stormwater is discharged to the 
wetland.  During larger storm events, the stormwater in the basin will reach the top of the 
control outlet structure and flow through the emergency overflow grate.   
 

6. ANALYSIS AND RESULTS 

The table below summarizes the results of the HydroCAD analysis for the 2-year and 25-
year 24-hour storm event.   
 
Table 1: Pre & Post Peak Discharge Results 
 

Storm Event PRE POST Change (+/-) 
2-year 24 hour storm 2.30 cfs 2.04 cfs - 0.26 cfs 
25-year 24 hour storm 9.39 cfs 9.35 cfs - 0.04 cfs 

 
*HydroCAD results are provided in Appendix. 
 

7. CONCLUSIONS 

This stormwater report provides a comparative analysis of the peak stormwater runoff 
generated from the site in the pre-development conditions and the post-development 
conditions. The design reduces the post-development peak flows below the pre-
development peak flows for both the 2-year and 25-year 24-hour storm event due to the 
design of the stormwater basin and control outlet structure. 
 
As a result, it is the opinion of Tidewater Engineering & Surveying, Inc that there will be no 
adverse impacts or increased flooding on abutting properties as a result of this development 
if the designed stormwater measures are constructed properly.   
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 



 

 

Appendix A 
USDA-NRCS Soils Map 
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Map Scale: 1:1,980 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: York County, Maine
Survey Area Data: Version 18, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Sep 
9, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Bm Biddeford mucky peat, 0 
to 3 percent slopes

D 6.4 75.1%

LnB Lyman loam, 3 to 8 
percent slopes, rocky

D 0.9 10.7%

MrC2 Marlow fine sandy loam, 
8 to 15 percent slopes

C 0.0 0.3%

PeB Peru fine sandy loam, 3 
to 8 percent slopes

C/D 0.8 9.0%

Pg Pits, gravel 0.4 4.6%

Sc Scantic silt loam, 0 to 3 
percent slopes

D 0.0 0.3%

Totals for Area of Interest 8.6 100.0%

Hydrologic Soil Group—York County, Maine Kittery Car Wash

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/4/2020
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—York County, Maine Kittery Car Wash

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/4/2020
Page 4 of 4



 

 

 

Appendix B 
Wetland & Soil Report by Joseph W. Noel 











 

 

Appendix C 
NOAA Rainfall Data 

 

 



3/4/2020 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=43.1183&lon=-70.7560&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 10, Version 3 
Location name: Kittery, Maine, USA* 

Latitude: 43.1183°, Longitude: -70.756° 
Elevation: 41.88 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.307
(0.233‑0.404)

0.370
(0.280‑0.488)

0.473
(0.358‑0.626)

0.558
(0.420‑0.743)

0.675
(0.494‑0.936)

0.763
(0.548‑1.08)

0.855
(0.600‑1.25)

0.959
(0.640‑1.43)

1.11
(0.716‑1.71)

1.23
(0.780‑1.94)

10-min 0.435
(0.330‑0.573)

0.524
(0.397‑0.691)

0.669
(0.505‑0.887)

0.790
(0.594‑1.05)

0.956
(0.699‑1.33)

1.08
(0.777‑1.53)

1.21
(0.850‑1.78)

1.36
(0.909‑2.03)

1.57
(1.02‑2.43)

1.75
(1.11‑2.75)

15-min 0.511
(0.388‑0.674)

0.616
(0.467‑0.813)

0.787
(0.595‑1.04)

0.929
(0.698‑1.24)

1.12
(0.823‑1.56)

1.27
(0.914‑1.80)

1.43
(1.00‑2.09)

1.60
(1.07‑2.39)

1.85
(1.20‑2.86)

2.05
(1.30‑3.23)

30-min 0.687
(0.521‑0.906)

0.829
(0.628‑1.09)

1.06
(0.801‑1.40)

1.25
(0.941‑1.67)

1.52
(1.11‑2.11)

1.71
(1.23‑2.43)

1.92
(1.35‑2.83)

2.16
(1.45‑3.24)

2.51
(1.62‑3.88)

2.80
(1.77‑4.41)

60-min 0.863
(0.655‑1.14)

1.04
(0.789‑1.37)

1.33
(1.01‑1.76)

1.58
(1.18‑2.10)

1.91
(1.40‑2.65)

2.16
(1.55‑3.06)

2.42
(1.71‑3.56)

2.73
(1.82‑4.08)

3.18
(2.05‑4.91)

3.55
(2.25‑5.59)

2-hr 1.15
(0.879‑1.51)

1.40
(1.07‑1.84)

1.80
(1.37‑2.37)

2.14
(1.61‑2.83)

2.60
(1.91‑3.60)

2.94
(2.13‑4.16)

3.31
(2.35‑4.87)

3.75
(2.51‑5.59)

4.42
(2.86‑6.81)

4.99
(3.17‑7.83)

3-hr 1.36
(1.04‑1.77)

1.65
(1.26‑2.16)

2.14
(1.63‑2.80)

2.54
(1.92‑3.35)

3.09
(2.29‑4.27)

3.50
(2.55‑4.95)

3.94
(2.81‑5.81)

4.48
(3.01‑6.67)

5.31
(3.44‑8.16)

6.01
(3.82‑9.42)

6-hr 1.77
(1.36‑2.29)

2.16
(1.66‑2.81)

2.81
(2.15‑3.67)

3.35
(2.55‑4.39)

4.09
(3.04‑5.63)

4.64
(3.40‑6.54)

5.24
(3.76‑7.69)

5.97
(4.02‑8.84)

7.08
(4.61‑10.9)

8.04
(5.13‑12.6)

12-hr 2.23
(1.72‑2.88)

2.75
(2.12‑3.55)

3.60
(2.77‑4.67)

4.31
(3.30‑5.61)

5.28
(3.95‑7.23)

6.00
(4.41‑8.41)

6.78
(4.89‑9.92)

7.74
(5.23‑11.4)

9.20
(6.01‑14.0)

10.5
(6.69‑16.3)

24-hr 2.63
(2.04‑3.37)

3.30
(2.56‑4.24)

4.41
(3.41‑5.67)

5.32
(4.10‑6.89)

6.58
(4.95‑8.99)

7.50
(5.56‑10.5)

8.52
(6.20‑12.5)

9.81
(6.65‑14.4)

11.9
(7.76‑18.0)

13.6
(8.76‑21.2)

2-day 2.93
(2.29‑3.74)

3.77
(2.94‑4.81)

5.14
(4.00‑6.58)

6.28
(4.86‑8.09)

7.85
(5.96‑10.7)

8.98
(6.73‑12.6)

10.3
(7.59‑15.2)

12.0
(8.15‑17.6)

14.9
(9.77‑22.6)

17.5
(11.3‑27.0)

3-day 3.19
(2.50‑4.04)

4.09
(3.20‑5.20)

5.58
(4.35‑7.11)

6.81
(5.29‑8.73)

8.50
(6.48‑11.6)

9.72
(7.32‑13.7)

11.1
(8.27‑16.5)

13.0
(8.88‑19.1)

16.3
(10.7‑24.7)

19.2
(12.4‑29.6)

4-day 3.44
(2.70‑4.35)

4.38
(3.44‑5.55)

5.92
(4.63‑7.53)

7.20
(5.60‑9.21)

8.96
(6.84‑12.2)

10.2
(7.71‑14.3)

11.7
(8.70‑17.3)

13.7
(9.32‑20.0)

17.1
(11.2‑25.8)

20.2
(13.0‑31.1)

7-day 4.16
(3.28‑5.24)

5.15
(4.06‑6.50)

6.78
(5.32‑8.58)

8.12
(6.35‑10.3)

9.98
(7.64‑13.5)

11.3
(8.55‑15.8)

12.8
(9.57‑18.9)

14.9
(10.2‑21.7)

18.4
(12.2‑27.8)

21.6
(14.0‑33.2)

10-day 4.85
(3.84‑6.09)

5.88
(4.64‑7.39)

7.56
(5.95‑9.54)

8.95
(7.01‑11.4)

10.9
(8.33‑14.6)

12.3
(9.25‑16.9)

13.8
(10.3‑20.1)

15.9
(10.9‑23.1)

19.4
(12.8‑29.1)

22.5
(14.6‑34.4)

20-day 6.87
(5.47‑8.58)

8.00
(6.36‑10.00)

9.85
(7.80‑12.3)

11.4
(8.96‑14.4)

13.5
(10.3‑17.9)

15.0
(11.3‑20.4)

16.7
(12.3‑23.7)

18.7
(12.9‑27.0)

21.8
(14.5‑32.6)

24.4
(15.8‑37.2)

30-day 8.54
(6.82‑10.6)

9.75
(7.77‑12.1)

11.7
(9.31‑14.7)

13.4
(10.6‑16.8)

15.6
(12.0‑20.5)

17.3
(13.0‑23.3)

19.1
(13.9‑26.6)

21.0
(14.6‑30.2)

23.8
(15.9‑35.4)

26.0
(16.9‑39.6)

45-day 10.6
(8.50‑13.2)

11.9
(9.53‑14.8)

14.0
(11.2‑17.5)

15.8
(12.5‑19.8)

18.2
(14.0‑23.8)

20.1
(15.1‑26.7)

22.0
(15.9‑30.2)

23.9
(16.6‑34.1)

26.3
(17.6‑39.1)

28.2
(18.4‑42.9)

60-day 12.3
(9.91‑15.3)

13.7
(11.0‑17.0)

16.0
(12.8‑19.8)

17.8
(14.2‑22.3)

20.4
(15.6‑26.5)

22.4
(16.8‑29.6)

24.3
(17.6‑33.3)

26.2
(18.3‑37.4)

28.6
(19.2‑42.4)

30.3
(19.8‑46.0)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Appendix D 
Pre-Development HydroCAD Results & Drainage Plan 



EX-1

Existing Subcatchment

Routing Diagram for Existing Conditions
Prepared by HP Inc.,  Printed 3/4/2020

HydroCAD® 10.00-24  s/n 09052  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2 Year Rainfall=3.30"Existing Conditions
  Printed  3/4/2020Prepared by HP Inc.

Page 2HydroCAD® 10.00-24  s/n 09052  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-1: Existing Subcatchment

Runoff = 2.30 cfs @ 12.21 hrs,  Volume= 9,995 cf,  Depth> 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.30"

Area (sf) CN Description
56,478 61 >75% Grass cover, Good, HSG B
13,300 98 Paved parking, HSG B

481 96 Gravel surface, HSG B
148 55 Woods, Good, HSG B

14,065 55 Woods, Good, HSG B
952 80 >75% Grass cover, Good, HSG D

50,268 77 Woods, Good, HSG D
135,691 70 Weighted Average
122,391 90.20% Pervious Area
13,300 9.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.9 100 0.0300 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.30"
1.2 110 0.0450 1.48 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.0 7 0.4300 4.59 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
13.1 217 Total



Type III 24-hr  2 Year Rainfall=3.30"Existing Conditions
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Subcatchment EX-1: Existing Subcatchment

Runoff

Hydrograph

Time  (hours)
24232221201918171615141312111098765
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w
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1

0

Type III 24-hr
2 Year Rainfall=3.30"

Runoff Area=135,691 sf
Runoff Volume=9,995 cf

Runoff Depth>0.88"
Flow Length=217'

Tc=13.1 min
CN=70

2.30 cfs



Type III 24-hr  25 Year Rainfall=6.58"Existing Conditions
  Printed  3/4/2020Prepared by HP Inc.
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Summary for Subcatchment EX-1: Existing Subcatchment

Runoff = 9.39 cfs @ 12.19 hrs,  Volume= 36,909 cf,  Depth> 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Rainfall=6.58"

Area (sf) CN Description
56,478 61 >75% Grass cover, Good, HSG B
13,300 98 Paved parking, HSG B

481 96 Gravel surface, HSG B
148 55 Woods, Good, HSG B

14,065 55 Woods, Good, HSG B
952 80 >75% Grass cover, Good, HSG D

50,268 77 Woods, Good, HSG D
135,691 70 Weighted Average
122,391 90.20% Pervious Area
13,300 9.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.9 100 0.0300 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.30"
1.2 110 0.0450 1.48 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.0 7 0.4300 4.59 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
13.1 217 Total
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Subcatchment EX-1: Existing Subcatchment

Runoff

Hydrograph

Time  (hours)
24232221201918171615141312111098765
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Type III 24-hr
25 Year Rainfall=6.58"

Runoff Area=135,691 sf
Runoff Volume=36,909 cf

Runoff Depth>3.26"
Flow Length=217'

Tc=13.1 min
CN=70

9.39 cfs
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Appendix E 
Post-Development HydroCAD Results & Drainage Plan 

 

 

 



PR-1

Subcat PR-1

PR-2

Subcat PR-2

PR-3

Subcat PR-3

1

Rear Basin

2

Roadside Basin

AP

Analysis Point

Routing Diagram for Proposed Conditions
Prepared by HP Inc.,  Printed 7/31/2020

HydroCAD® 10.00-26  s/n 09052  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2 Year Rainfall=3.30"Proposed Conditions
  Printed  7/31/2020Prepared by HP Inc.

Page 2HydroCAD® 10.00-26  s/n 09052  © 2020 HydroCAD Software Solutions LLC

Time span=5.00-24.00 hrs, dt=0.05 hrs, 381 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=95,155 sf   12.85% Impervious   Runoff Depth>1.04"Subcatchment PR-1: Subcat PR-1
   Flow Length=100'   Slope=0.0700 '/'   Tc=12.8 min   CN=73   Runoff=2.00 cfs  8,279 cf

Runoff Area=26,893 sf   38.66% Impervious   Runoff Depth>1.16"Subcatchment PR-2: Subcat PR-2
   Tc=6.0 min   CN=75   Runoff=0.80 cfs  2,602 cf

Runoff Area=13,643 sf   61.34% Impervious   Runoff Depth>1.76"Subcatchment PR-3: Subcat PR-3
   Tc=6.0 min   CN=84   Runoff=0.64 cfs  2,006 cf

Peak Elev=43.85'  Storage=1,794 cf   Inflow=1.43 cfs  4,606 cfPond 1: Rear Basin
   Discarded=0.06 cfs  2,434 cf   Primary=0.18 cfs  1,560 cf   Outflow=0.24 cfs  3,994 cf

Peak Elev=44.17'  Storage=22 cf   Inflow=0.64 cfs  2,006 cfPond 2: Roadside Basin
15.0"  Round Culvert  n=0.013  L=80.0'  S=0.0100 '/'   Outflow=0.64 cfs  2,004 cf

   Inflow=2.04 cfs  9,840 cfPond AP: Analysis Point
   Primary=2.04 cfs  9,840 cf

Total Runoff Area = 135,691 sf   Runoff Volume = 12,887 cf   Average Runoff Depth = 1.14"
77.16% Pervious = 104,696 sf     22.84% Impervious = 30,995 sf
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Summary for Subcatchment PR-1: Subcat PR-1

Runoff = 2.00 cfs @ 12.20 hrs,  Volume= 8,279 cf,  Depth> 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.30"

Area (sf) CN Description

11,252 98 Paved parking, HSG B
944 98 Paved parking, HSG B

0 61 >75% Grass cover, Good, HSG B
16,285 61 >75% Grass cover, Good, HSG B
1,242 61 >75% Grass cover, Good, HSG B

148 55 Woods, Good, HSG B
14,065 55 Woods, Good, HSG B

34 98 Paved parking, HSG D
50,268 77 Woods, Good, HSG D

917 80 >75% Grass cover, Good, HSG D

95,155 73 Weighted Average
82,925 87.15% Pervious Area
12,230 12.85% Impervious Area

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

12.8 100 0.0700 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

Subcatchment PR-1: Subcat PR-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 Year Rainfall=3.30"

Runoff Area=95,155 sf

Runoff Volume=8,279 cf

Runoff Depth>1.04"

Flow Length=100'

Slope=0.0700 '/'

Tc=12.8 min

CN=73

2.00 cfs
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Summary for Subcatchment PR-2: Subcat PR-2

Runoff = 0.80 cfs @ 12.10 hrs,  Volume= 2,602 cf,  Depth> 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.30"

Area (sf) CN Description

13,527 61 >75% Grass cover, Good, HSG B
9,561 98 Paved parking, HSG B

836 98 Roofs, HSG B
2,969 61 >75% Grass cover, Good, HSG B

26,893 75 Weighted Average
16,496 61.34% Pervious Area
10,397 38.66% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-2: Subcat PR-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 Year Rainfall=3.30"

Runoff Area=26,893 sf

Runoff Volume=2,602 cf

Runoff Depth>1.16"

Tc=6.0 min

CN=75

0.80 cfs
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Summary for Subcatchment PR-3: Subcat PR-3

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 2,006 cf,  Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.30"

Area (sf) CN Description

5,245 61 >75% Grass cover, Good, HSG B
3,877 98 Paved parking, HSG B

3 98 Paved parking, HSG B
836 98 Roofs, HSG B

3,652 98 Paved parking, HSG B
30 61 >75% Grass cover, Good, HSG B

13,643 84 Weighted Average
5,275 38.66% Pervious Area
8,368 61.34% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-3: Subcat PR-3
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Tc=6.0 min

CN=84

0.64 cfs
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Summary for Pond 1: Rear Basin

[79] Warning: Submerged Pond 2 Primary device # 1 INLET by 0.05'

Inflow Area = 40,536 sf, 46.29% Impervious,  Inflow Depth > 1.36"    for  2 Year event
Inflow = 1.43 cfs @ 12.10 hrs,  Volume= 4,606 cf
Outflow = 0.24 cfs @ 12.64 hrs,  Volume= 3,994 cf,  Atten= 84%,  Lag= 32.3 min
Discarded = 0.06 cfs @ 12.64 hrs,  Volume= 2,434 cf
Primary = 0.18 cfs @ 12.64 hrs,  Volume= 1,560 cf

Routing by Stor-Ind method, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 43.85' @ 12.64 hrs   Surf.Area= 2,435 sf   Storage= 1,794 cf
Flood Elev= 45.00'   Surf.Area= 3,663 sf   Storage= 5,277 cf

Plug-Flow detention time= 173.6 min calculated for 3,994 cf (87% of inflow)
Center-of-Mass det. time= 113.3 min ( 957.6 - 844.3 )

Volume Invert Avail.Storage Storage Description

#1 43.00' 5,277 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

43.00 1,790 0 0
44.00 2,550 2,170 2,170
45.00 3,663 3,107 5,277

Device Routing     Invert Outlet Devices

#1 Primary 41.30' 15.0"  Round Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.30' / 41.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 44.50' 15.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 43.50' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Discarded 43.00' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.06 cfs @ 12.64 hrs  HW=43.85'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=0.18 cfs @ 12.64 hrs  HW=43.85'   (Free Discharge)
1=Culvert  (Passes 0.18 cfs of 8.20 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  (Orifice Controls 0.18 cfs @ 2.06 fps)
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Pond 1: Rear Basin
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Summary for Pond 2: Roadside Basin

Inflow Area = 13,643 sf, 61.34% Impervious,  Inflow Depth > 1.76"    for  2 Year event
Inflow = 0.64 cfs @ 12.09 hrs,  Volume= 2,006 cf
Outflow = 0.64 cfs @ 12.10 hrs,  Volume= 2,004 cf,  Atten= 0%,  Lag= 0.4 min
Primary = 0.64 cfs @ 12.10 hrs,  Volume= 2,004 cf

Routing by Stor-Ind method, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 44.17' @ 12.10 hrs   Surf.Area= 74 sf   Storage= 22 cf
Flood Elev= 46.00'   Surf.Area= 268 sf   Storage= 312 cf

Plug-Flow detention time= 1.7 min calculated for 2,004 cf (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 828.7 - 827.6 )

Volume Invert Avail.Storage Storage Description

#1 43.80' 312 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

43.80 46 0 0
45.00 137 110 110
46.00 268 203 312

Device Routing     Invert Outlet Devices

#1 Primary 43.80' 15.0"  Round Culvert   
L= 80.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.80' / 43.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.64 cfs @ 12.10 hrs  HW=44.17'   (Free Discharge)
1=Culvert  (Inlet Controls 0.64 cfs @ 2.08 fps)
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Pond 2: Roadside Basin
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Summary for Pond AP: Analysis Point

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 135,691 sf, 22.84% Impervious,  Inflow Depth > 0.87"    for  2 Year event
Inflow = 2.04 cfs @ 12.20 hrs,  Volume= 9,840 cf
Primary = 2.04 cfs @ 12.20 hrs,  Volume= 9,840 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs

Pond AP: Analysis Point
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Time span=5.00-24.00 hrs, dt=0.05 hrs, 381 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=95,155 sf   12.85% Impervious   Runoff Depth>3.57"Subcatchment PR-1: Subcat PR-1
   Flow Length=100'   Slope=0.0700 '/'   Tc=12.8 min   CN=73   Runoff=7.27 cfs  28,288 cf

Runoff Area=26,893 sf   38.66% Impervious   Runoff Depth>3.78"Subcatchment PR-2: Subcat PR-2
   Tc=6.0 min   CN=75   Runoff=2.68 cfs  8,468 cf

Runoff Area=13,643 sf   61.34% Impervious   Runoff Depth>4.74"Subcatchment PR-3: Subcat PR-3
   Tc=6.0 min   CN=84   Runoff=1.67 cfs  5,387 cf

Peak Elev=44.77'  Storage=4,459 cf   Inflow=4.35 cfs  13,852 cfPond 1: Rear Basin
   Discarded=0.08 cfs  3,161 cf   Primary=2.23 cfs  9,585 cf   Outflow=2.31 cfs  12,746 cf

Peak Elev=44.43'  Storage=44 cf   Inflow=1.67 cfs  5,387 cfPond 2: Roadside Basin
15.0"  Round Culvert  n=0.013  L=80.0'  S=0.0100 '/'   Outflow=1.67 cfs  5,384 cf

   Inflow=9.35 cfs  37,873 cfPond AP: Analysis Point
   Primary=9.35 cfs  37,873 cf

Total Runoff Area = 135,691 sf   Runoff Volume = 42,143 cf   Average Runoff Depth = 3.73"
77.16% Pervious = 104,696 sf     22.84% Impervious = 30,995 sf
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Summary for Subcatchment PR-1: Subcat PR-1

Runoff = 7.27 cfs @ 12.18 hrs,  Volume= 28,288 cf,  Depth> 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Rainfall=6.58"

Area (sf) CN Description

11,252 98 Paved parking, HSG B
944 98 Paved parking, HSG B

0 61 >75% Grass cover, Good, HSG B
16,285 61 >75% Grass cover, Good, HSG B
1,242 61 >75% Grass cover, Good, HSG B

148 55 Woods, Good, HSG B
14,065 55 Woods, Good, HSG B

34 98 Paved parking, HSG D
50,268 77 Woods, Good, HSG D

917 80 >75% Grass cover, Good, HSG D

95,155 73 Weighted Average
82,925 87.15% Pervious Area
12,230 12.85% Impervious Area

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

12.8 100 0.0700 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

Subcatchment PR-1: Subcat PR-1

Runoff
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Type III 24-hr

25 Year Rainfall=6.58"

Runoff Area=95,155 sf

Runoff Volume=28,288 cf

Runoff Depth>3.57"

Flow Length=100'

Slope=0.0700 '/'

Tc=12.8 min

CN=73

7.27 cfs
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Summary for Subcatchment PR-2: Subcat PR-2

Runoff = 2.68 cfs @ 12.09 hrs,  Volume= 8,468 cf,  Depth> 3.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Rainfall=6.58"

Area (sf) CN Description

13,527 61 >75% Grass cover, Good, HSG B
9,561 98 Paved parking, HSG B

836 98 Roofs, HSG B
2,969 61 >75% Grass cover, Good, HSG B

26,893 75 Weighted Average
16,496 61.34% Pervious Area
10,397 38.66% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-2: Subcat PR-2
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Type III 24-hr

25 Year Rainfall=6.58"

Runoff Area=26,893 sf

Runoff Volume=8,468 cf

Runoff Depth>3.78"

Tc=6.0 min

CN=75

2.68 cfs
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Summary for Subcatchment PR-3: Subcat PR-3

Runoff = 1.67 cfs @ 12.09 hrs,  Volume= 5,387 cf,  Depth> 4.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Rainfall=6.58"

Area (sf) CN Description

5,245 61 >75% Grass cover, Good, HSG B
3,877 98 Paved parking, HSG B

3 98 Paved parking, HSG B
836 98 Roofs, HSG B

3,652 98 Paved parking, HSG B
30 61 >75% Grass cover, Good, HSG B

13,643 84 Weighted Average
5,275 38.66% Pervious Area
8,368 61.34% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-3: Subcat PR-3
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Type III 24-hr

25 Year Rainfall=6.58"

Runoff Area=13,643 sf

Runoff Volume=5,387 cf

Runoff Depth>4.74"

Tc=6.0 min

CN=84

1.67 cfs
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Summary for Pond 1: Rear Basin

[81] Warning: Exceeded Pond 2 by 0.60' @ 12.60 hrs

Inflow Area = 40,536 sf, 46.29% Impervious,  Inflow Depth > 4.10"    for  25 Year event
Inflow = 4.35 cfs @ 12.09 hrs,  Volume= 13,852 cf
Outflow = 2.31 cfs @ 12.25 hrs,  Volume= 12,746 cf,  Atten= 47%,  Lag= 9.1 min
Discarded = 0.08 cfs @ 12.25 hrs,  Volume= 3,161 cf
Primary = 2.23 cfs @ 12.25 hrs,  Volume= 9,585 cf

Routing by Stor-Ind method, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 44.77' @ 12.25 hrs   Surf.Area= 3,406 sf   Storage= 4,459 cf
Flood Elev= 45.00'   Surf.Area= 3,663 sf   Storage= 5,277 cf

Plug-Flow detention time= 104.6 min calculated for 12,746 cf (92% of inflow)
Center-of-Mass det. time= 64.0 min ( 877.5 - 813.5 )

Volume Invert Avail.Storage Storage Description

#1 43.00' 5,277 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

43.00 1,790 0 0
44.00 2,550 2,170 2,170
45.00 3,663 3,107 5,277

Device Routing     Invert Outlet Devices

#1 Primary 41.30' 15.0"  Round Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.30' / 41.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 44.50' 15.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 43.50' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Discarded 43.00' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.08 cfs @ 12.25 hrs  HW=44.77'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=2.22 cfs @ 12.25 hrs  HW=44.77'   (Free Discharge)
1=Culvert  (Passes 2.22 cfs of 9.96 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.78 cfs @ 1.69 fps)
3=Orifice/Grate  (Orifice Controls 0.44 cfs @ 5.05 fps)
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Pond 1: Rear Basin
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Summary for Pond 2: Roadside Basin

[88] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 13,643 sf, 61.34% Impervious,  Inflow Depth > 4.74"    for  25 Year event
Inflow = 1.67 cfs @ 12.09 hrs,  Volume= 5,387 cf
Outflow = 1.67 cfs @ 12.10 hrs,  Volume= 5,384 cf,  Atten= 0%,  Lag= 0.4 min
Primary = 1.67 cfs @ 12.10 hrs,  Volume= 5,384 cf

Routing by Stor-Ind method, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 44.43' @ 12.10 hrs   Surf.Area= 94 sf   Storage= 44 cf
Flood Elev= 46.00'   Surf.Area= 268 sf   Storage= 312 cf

Plug-Flow detention time= 1.1 min calculated for 5,370 cf (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 800.4 - 799.6 )

Volume Invert Avail.Storage Storage Description

#1 43.80' 312 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

43.80 46 0 0
45.00 137 110 110
46.00 268 203 312

Device Routing     Invert Outlet Devices

#1 Primary 43.80' 15.0"  Round Culvert   
L= 80.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.80' / 43.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.65 cfs @ 12.10 hrs  HW=44.43'   (Free Discharge)
1=Culvert  (Inlet Controls 1.65 cfs @ 2.69 fps)
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Pond 2: Roadside Basin
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Summary for Pond AP: Analysis Point

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 135,691 sf, 22.84% Impervious,  Inflow Depth > 3.35"    for  25 Year event
Inflow = 9.35 cfs @ 12.20 hrs,  Volume= 37,873 cf
Primary = 9.35 cfs @ 12.20 hrs,  Volume= 37,873 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs

Pond AP: Analysis Point
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