INLAND WETLANDS COMMISSION
TUESDAY, June 13, 2023
ZOOM Meeting

A) Call to Order & Roll Call
B) Appointment of Alternates



Agenda Item C) a)
Action on Minutes of Previous Meeting
Minutes of May 9, 2023
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2. WAA23001, Hany Youssef, 274 Riverside Drive, (Assessor's map 87, block 95, iot 39},
construct a 13’ x 50’ concrete pad for a refrigeration/freezer unit, stamped received
1/19/23, revised 2/1/2023 to include construction of 2 second floor decks. One 50’ x 13’
over proposed concrete slab and one 18’ x 36" along entire width of the south side of the
building, under review. Application is on hold pending receipt of revised plans by the
Building Office. Marla spoke with Hany Youssef who informed her that he was having
difficulty getting an architecturally signed plan.

3. IWA23002, lason Lavallee, 0 Azud Road, (Assessor's Map 67, block 53, lots 1H and 1G),
construct multifamily dwellings in 5 phases within upland review area with drainage
discharging to wetlands/watercourses, stamped received 2/7/2023, statutory receipt date
2/14/2023. Janet Blanchette, ) & D Civil Engineering, represented the applicant. The
Commission reviewed plans and Janet Blanchette commented on revisions and additions to
the project plans including grading, removing of Building F, moving wells further away from
the wetlands and vernal pools. Janet submitted a letter to the Commission explaining the
water that feeds the vernal pools is from shallow sub-surface flow and the water that feeds
the cased wells will be drawn from hundreds of feet below the ground in a bedrock aquifer
and will not impact the hydrology that's running in the shallow areas. Marla requested
guest parking on the plan be graded to drain away from the pond, adding snow storage
locations, details of the drainage system, addition of details for silk saw and woodchip
berms used for erosion control, the relocation of the woodland path away from the
wetlands plus updating Sheet 4 of the plans due to concerns by the Conservation
Commission, and the Connecticut Department of Transportation (CTEOT) approval letter.
Marla was concerned about bedrock geology stating the wells are cased preventing
infiltration of surface water and wells are fed through water way below the surface and do
not drain vernal pools. Janet and Marla went through all of the hydraulics. The CTDOT
reviewed the plan and had no objections, CTDOT has engineers and because there was not
enough time to get a separate engineer, Janet and Marla agreed that approval by CTDOT is
acceptable and okay from their position. Margaret Washburn reported there may be
hundreds of vernal pools in Thompson and no surface water from {awns or roads are hot
going to pollute the vernal pools. Marla stated she doesn’t see a problem with this
application and has no objection at this time to have the Commission approve this
application. Charlie Obert asked where are the wells going to be drilled, their depth, where
are the cisterns located for fire control and will they be a detriment to the aquifers? Janet
Blanchette replied that the cistern is the responsibility of the Fire Department to keep it
filled and is a 10,000-gallon precast sealed concrete tank for public safety. Marla
commented wells and cistern are PZC issues. Aquifer is not an IWC responsibility. Marla
reported that Plan Sheets 2, 8, and 10 were updated and that Sheet 4 needed to be
corrected for the new location of the watking trail. Commissioner Obert made a motion to
approve IWA23002. Commissioner Morano seconded the motion and suggested the motion
be amended to include approval of the plan and mylar be updated with the recommended
revisions as outlined by the wetland’s agent and the engineer for the applicant.
Commissioner Obert approved the amended motlon., Commissioner O'Neil called fora
voice vote. The motion with amendments as discussed during the meeting was unanimously
APPROVED.

b} New Applications

1. DEC23009, Francesca Morano, 279 Lowell Davis Road, {Assessor’s Map 99, block 29, lot 24),
2-lot subdivision with no work in wetlands or water courses, submitted to meet
requirements of Section 8-26(e) of the Connecticut General Statutes, stamped received
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4/20/23. Commissioner Morano recused herself from the meeting for this application
because it is hers. Marla stated that Section B-26 ( e } of the statutes says that when any
parcel of land containing wetlands goes for subdivision approval, an application must be
filed with the IWC. The statute doesn’t say what kind of application. Initially Fran Morano
submitted a conceptual subdivision approval application but given there were no regulated
activities proposed, Marla suggested she use the declaratory ruling application and check off
the last item that there was no regulated activity. If the IWC approves the application then
Marla will send a memo to the PZC on the same and that the IWC has no further comment,
Amy St. Onge, First Selectman and Ex-Officio Member of the Commission asked why this
application is on the agenda for approval for something that is not in the upland review area
in wetlands or watercourses and Marla replied when a subdivision application goes before
PZC that has wetiands on it, it must go before the Wetlands Commission before it goes
before PZC. Commissioner Chapin made a motion to approve DEC23009 and accept the
application with qualifications outlined by Marla. Commissioner Obert seconded the
motion, The vote was unanimously APPROVED. Fran Morano expressed her appreciation
to Janet and Daniel Blanchette for their help and support.

Commissioner Morano is no longer recused and returned to the Commission.

2. IWA23010, Thompson Business Park LLC, O & 0 Reardon Road, (Assessor’s Map 65, block
100, lot 40 & 40G), self-storage facilities with grading and stormwater discharges in 100-foot
upland review area, stamped received 5/2/23, to be statutorily received 5/9/23. Marla
stated Norm Thibeault, professional engineer, did the desigh work and although there is no
work in wetiands and watercourses the applicant filed IwA23010 and the IWC received it
tonight and won’t be able to render a decision or hold a public hearing before the next '
meeting. Norm Thibault, Killingly Engineering and Associates, stated this property is
commercially zoned and his client purchased the property and is looking to do a mini
storage business. He further stated this is a low impact development, done in two tiers with
the lower level containing two buildings and the upper level five buildings. Itis a gated
establishment and renters will have a card to access the units. Grading and filling will take
place to create plateaus to put these buildings on. Numerous storm water basins will be
installed to address water quality and sediment that may be in the stormwater. The
Commissioners will hold a Special Meeting to do a site walk on June 3, 2023 at 9:00 AM.

Dan Malo, Conservation, and Cindy Dunne, ZEO will also be invited to attend.

IWA23011, Kevin Calabro, 117 New Road, {Assessor's Map 154, block 3, lot 2H), relocation
of man-made watercourse, curtain drain, clearing and grading in 100-foot upland review
area, stamped received 5/2/23, to be statutorily received 5/9/23. This application s in
response to a Notice of Violation involving New Road. Norm Thibeault explained the
application addresses the water problems that have been occurring on this property and
runoff that runs through his property to a cross culvert at New Road. To avoid water on his
property, Mr. Gray built a berm, so water began running down Mr. Calabro’s driveway and
he is fooking to improve this condition. A curtain drain has been installed within 100’ of the
upland review area near the leach field for the septic system to address ground water
issues. Tree clearing was done in the upland review area to build a fence for training and
exercising his horses and he is proposing clear cutting in the upland review area. Marla
questioned a 2" pipe going to the pond and asked Mr. Calabro to explain what that pipe
carries and where it originates from. Mr. Calabro replied it’s the overflow of the artesian
well going to the pond and it cannot be capped. Marla questioned the hydraulics and Norm
Thibeault said he will provide the hydraulics by making assumptions to the maximum
capacity of the pipes. Marla also stated the relocation of watercourse down Mr. Calabro’s
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c)

driveway is a regulated activity. Mr. Calabro raised a concern of the Jodie Arpin property
whose driveway is not finished and pictures show flooding on that property as well,
Commissioner Obert asked if the new tree line is in the uptand review area or the wetlands,
and Norm Thibeault replied it's in the review area. Commissioner O’Neil asked Norm
Thibeault if expanding the tree line would change the hydrology of the site and create
future wetlands impacts. Norm Thibeault replied everything flows away from the wetland.
Chairman O’Neil recognized Roberta Gray, 131 New Road, who stated the issue is from the
artesian well, the direction it flows, and the impact on her and her son’s property.
Commissioner O’Neil asked if a hydraulic engineer should get involved with this project and
Marla said Norm Thibault’s background is adequate and he is more than quaiified to do this.
No further action is required by the Commission at this time.

Applications Received After Agenda was Published - None

F} PermitExtensions / Changes - None

G} Violations & Pending Enforcement Actions

a)

g

Notice of Permit Vioiation VIOL21036, Permit IWA23022, Marc Baer, 1227 Thompson Rd
(Assessor’s map 116, block 24, lot 10), grades not as authorized in modified plan approved by
the Commission on February 9, 2021. Marla sent a letter to Mr. Baer. He hired a builder,
Meehan Brian, to finish building the house and do sitework and Marla made him aware of what
was going on with the property. She asked the Building Department not to issue a Building
Permit for the house until the IWC has received an acceptable as built ptan showing all the
structures and grades.

Notice of Violation VIOL22031, Douglas and Roberta Gray, 0 New Road, (Assessor’'s map 154,
block 3, lot2}), watercourse alternation causing flooding, issued 1/23/22. Marla said this
violation is on hold until there Is an acceptable alternative course for the water course, and it
will remain open until the Commission renders a final decision on Mr. Calabro’s application.
Doug Gray, 131 New Road, asked that this violation, which was issued in November, be
removed. Marla gave a summary of previous discussions on this matter which ¢an be heard in
its entirety on the recording of this meeting. Amy St. Onge, First Selectman and Ex-Officio
Member of the Commission, said this is an unfortunate circumstance based on a gravel mining
operation. These individuals who purchased this property are trying to figure this all out and
understands that the Gray’s don’t want to see a notice of violation popping up in a meeting
month after month. She stated that she believes that the Wetlands Commission is here to help
advise residents, to help protect wetlands. She highly recommended the Commission remove
this violation and move forward. Mr. Calabro is attempting to rectify this situation with Killingly
Engineers and this is the right thing to do. Commissioner Chapin stated that she doesn’t believe
it is the Commission pitting neighbors against each other and respectfully disagreed with the
First Selectman’s comment, Commissioner Obert stated it is a matter of resources. The
Commission does not have the money or expertise to solve this problem which came about
after the gravel mining operation, after the regulations started to change. Nobody put any
controls on the graveling operation and nobody did any study afterward and he doesn’t want to
see neighbors pitted against each other. Commissioner O’Neil sympathized with the residents’
issues and stated that changing the watercourse is problematic, however he said it looks like
there is a remedy on the horizon that should resolve this issue. Commissioner Morano
commented that if the drilling of the well caused the issue, cap it, and asked who is in charge of
the water supply in town, suggesting a cooperative effort between Commissions and Board of
Selectmen to come up with an acceptable favorable solution to resolve this issue.

Notice of Violation VIOL23007, Kevin Calabro, 117 New Road, {Assessor’s map 154, block 3, lot
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3H), earthmoving in 100-foot upland review area, issued 3/24/23. Marla stated that this
violation is on hold pending the resolution of the application submitted by Mr. Calabro. and it
was issued because of the clearing activities Mr, Calabro did. Whatever the Commission decides
on Mr. Calabro's application will address the notice of violation to Mr. Calabro’s and the Gray's.

H) Other Business

)

a)

{WC Regulations Revisions ,

Upon review of the IWC Regulations, Marfa questioned what constitutes an application and
suggested adding a new definition of what an application is, modify the application form, the
language, and the requirements to clarify that in order to be considered an application, the
following three components would have to be included: the form, the application fee, and a
scaled drawing. Referring to what the application form looks like and what information should
be on it, she proposes creating a form that will contain all the regulated activities. She asked the
Commission if they wanted her to keep moving forward on modifying the forms. The
Commissioners commented on Marla’s recommendation to define an application and the
modification of two different forms. Questions raised included will the forms be interactive on
the web, who would fill out the form electronically or by hand, should the fee structure be
included on the form, automated forms, and location of paper copies in the Town Hall with the
Town Clerk. Marla will continue going forward drafting modified farms.

Update on Amendments to Subdivision Regulations

PZC has approved the amendments to the Subdivision Regulations which are expected to
become effective in the next week or two, Marla’s work with the subdivision regulations is
done,

F¥23 Budget Update

The proposed budget is posted on the website. Marla questioned IWC line item ZEO and
Wetlands Officer and Amy St. Onge, First Selectman and Ex-Officio Member of the Commission,
commented stating it is a carryover in the accounting software the town uses to build the
budget and it is not an actual working account for the town. Amy 5t. Onge explained that the 20
hours requested for IWC Agent was removed from the budget because they didn’t have a
definitive date of the current IWC Agent’s retirement, and if and when an IWC
Agent/Conservation Officer is hired, the Board of Selectman will go to the Finance Board and
request funds.

Citizen’s Comments - None

Reports

a)

b)

Budget & Expenditures

Commissioner Chapin reported available budget from July 1, 2022 to April 30, 2023 is $6,525,83
and the IWC has expended 76.3% of the budget.

Wetlands Agent Report

Update — Approval DEC23004, Thompson Schoolis Track Reconstruction— At the request of John
Rice, Marla sent a memo dated 4/17/23 to 1*' Selectman St Onge providing her advice for the
addition of backup E&S controls (i.e., waddles) downslope from the two storm drain outfalls
{see ZOOM documents Page 99-100). She is continuing to work on drafting IWC regulation
revisions as time allows. No progress has been made on the pre-1990 file destruction.
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K)
L)
M)

N}

Inspections/Followup Actions — Complaint 23-02, 10 Stawscki Rd ~ On May 1, 2023, Marla did a
site visit with Public Works Director Joe Tkacik and property owner Robert Kopacz to discuss his
proposed regrading of the shoulder along Pasay Road to correct ground disturbance that Mr.
Kopacz claimed was done by his neighbor. On May 7, 2023, Marla received a voice message
from Mr. Kopacz stating he would be performing the agreed upon grading work shortly and
would send her before and after pictures. While this work is located within the 100-foot upland
review area, Marla considered it to be a non-regulated activity under soil conservation providing
Mr, Kopacz stabilizes the area with seed and muich. She will inspect the work in the next week
or so.

Building Permits — 8 Building Permits were reviewed

Miscellaneous — ZBA Application 23-03, 128 Elmwood Hill Road - Last night ZBA approved the
variance following a memo sent to the ZBA by the IWC agent requesting a site plan showing
proposed lot development and would like the applicant to obtain the services of a qualified soil
scientist to verify that no wetland soils exist on the property before a variance is granted. Amy
St. Onge, First Selectman and Ex-Officio Member of the Commission stated the variance was the
first step, The owner of the property needed the variance in order to go forward and that’s why
it was granted.

Purchase Requisitions — Legal notice prices have dropped and Marla will monitor. Marla has
purchased a copy of the book “ What's Legally Required” by Mike A. Zizka and offered it to the
Commissioners for thelr review.

Correspondence - None
Signing of Mylars-None
Comments by Commissioners

Commissioner Obert apologized for losing his edge and intends to continue working in the spirit of
cooperation with the residents of the town.

Commissioner O’Neil commented that the IWC is making progress in some areas and noted there
are frustrations in other areas and we as a Commission will continue to work with the citizens of the
town to obtain favorable results,

Adjournment

Commissioner Morano made a moticn to adjourn the meeting. The motion was seconded by
Commissioner Obert. The motion was unanimously APPROVED. The meeting adjourned at 9:34
PM.

To see/hear the entire meeting via ZOOM, copy and paste the following link into your search bar:

htips/{us02web.zoorm.usfrec/share/HnX3PIBhIEZAYCE4QSCOzby NXFW-RENKBx22WU3ygKmysdfdSilug2b8axe-

%.15-RoIwx5TSCOKKt

Passcode: wr.yP=85

Disclaimer: These minutes have not yet been approved by the Inland Wetlands Commission. Please
refer to the next meeting’s minutes for approval of, and/or amendments to these minutes.

Respectfully sub.mitted, Gloria Harvey, Recording Secretary,

Gloria Harvey



Agenda Item C) b)
Action on Minutes of Special Meeting
Minutes of June 3, 2023






Agenda Item D)
Citizens Comments on Agenda Items



Agenda Item E) a) 1. Old Applications

WAA23001, Hany Youssef, 274 Riverside Drive,
(Assessor's map 87, block 95, lot 39), construct a 13" x
50’ concrete pad for a refrigeration/freezer unit,
stamped received 1/19/23, revised 2/1/2023 to include
construction of 2 second floor decks: a 50’ x 13’ over
proposed concrete slab and an 18" x 36" along entire
width of the south side of the building, under review —
on hold pending receipt of revised plans.



Agenda Item E) a) 2. New Applications

IWA23010, Thompson Business Park LLC, 0 & 0
Reardon Road, (Assessor's Map 65, block 100, lot 40 &
40G), self-storage facilities with grading and stormwater

discharges in 100-foot upland review area, stamped

received 5/2/23, to be statutorily received 5/9/23.



Town Of Thompson Self-Storage Facility

Conservation Commission Thompson Business Park—Reardon Road
815 Riverside Drive
North Grosvenordale, Connecticut 06255 DEVELOPMENT REVIEW 06-12-23

To: Thompson Wetlands Commission, Planning & Zoning Commission; Tyra Penn-Gesek, Town Planner
From: Thompson Conservation Commission

Subject: Development Review of the Self-Storage Facility proposed on Reardon Road

Good afternoon,

Members of the Conservation Commission have walked the site and reviewed the development
proposal from Thompson Business Park, LLC (03-10-23 plan by Killingly Engineering Associates) in the
Commission’s advisory capacity regarding natural resources involved in local development proposals.

The site contains two parcels that each hold portions of Conservation Easement which are contiguous to
Conservation Easements on abutting properties. The primary characteristic of these easement areas are
wetlands. The property abuts the West Thompson Dam/Army Corps of Engineers campground area.

The location currently functions and is percieved as open space, and abuts one of Thompson’s most
important outdoor resources for wildlife and recreation. The parcels of the proposed development help
to serve as a spacial buffer between the campground and the heavier industrial uses on Reardon Road.

The Commission was concerned about proximity to the uses and functions of the West Thompson Dam
property. Beyond the primary flood control and recreational uses, the Dam property (and the proposed
development parcels) help to serve wildlife as riparian buffer between the Quinebaug and French Rivers.

e With the amount of lighting proposed, the Commission advises down-cast lighting with “full-
cutoff” fixtures. The Commission requests that the majority of these lights be activated by
motion sensor, as to limit the extent of light pollution and impact to species affected by it.

The Commission noted other comments and concerns:

e The Commission asks that the old pump house and stone wall along the northern clearing limit
and within the Conservation Easment remain untouched.

o The Commission asks that staff verify the installation of E&S controls prior to site grading.

e The Commission would like staff to monitor E&S controls through the duration of the project.

e The Commission asks that stockpiles over 30 days be covered or seeded to avoid unwanted
erosion and sediment transport into the wetlands areas.

e The Commission asks that Easement Markers be prominently displayed upon completion.

Thank you,

Dan Malo
Conservation Agent

Thompson Conservation Commission

cc: Planning & Zoning, Inland Wetlands Commissions
Tyra Penn, Director of Planning & Development
Marla Butts, Wetlands Agent
Cindy Dunne, Zoning Enforcement Officer





















DRAINAGE REPORT

Prepared for

PROPOSED SELF-STORAGE FACILITY
REARDON ROAD
THOMPSON, CT

April 2023

Prepared for

Thompson Business Park, LLC

Prepared by

Normand Thibeault Jr., P.E.
CT License #22834




Introduction

Thompson Business Park, LLC has submitted a proposal to the Town of Thompson to construct a
a self-storage facility with access from Reardon Road in Thompson. The project will require
construction of a 24’ wide paved driveway to access the development with a small on-site septic
system and drilled well for the facility office. The design results in the creation of impervious
surfaces consisting of pavement and roof which will require treatment for stormwater quality as
well as control of peak flows. All stormwater will be conveyed via sheet flow to multiple
stormwater basins designed to address water quality as well as attenuate peak flows from the
development.

Summary

According to the USDA-NRCS Soil Survey, the area of disturbance consists of moderately
drained soils of the Charlton and Chatfield soil series and associated with hydrologic soils group
“B”. Wetlands soils are of the Ridgefield and Chatfield series and associated with hydrologic
soils group “D”. The moderately sloped site sheet flows primarily to the north-northeast to a
perimeter wetlands system which is a part of a larger wetlands system to the north on a property
also owned by the developer.

The calculations utilized HydroCAD® Stormwater Modeling System, a computer model, to
analyze pre-and post-development drainage conditions, and to aid in the design of the stormwater
detention system. The model used the Soil Conservation Service TR-20 method with a Type IlI
24-hour rainfall to calculate the runoff. The 2 through 100-year frequency storms were analyzed
to evaluate peak runoff for conditions for existing and proposed conditions. Table 1 summarizes
our findings rounded to the nearest 0.1 CFS;

Table 1. Pre and Post Construction Peak Runoff Rates Drainage Area 1

. . Existing Proposed Difference
Design Storm | Depth (in) Peak Peak
2-Year 3.36 2.7 CFS 2.2 CFS -0.5 CFS
5-Year 4.27 5.1CFS 4.2 CFS -1.1 CFS
10-Year 5.03 7.4 CFS 6.1 CFS -1.3 CFS
25-Year 6.08 10.9 CFS 9.3CFS -1.6 CFS
50-Year 6.86 13.7 CFS 12.5 CFS -1.2 CFS
100-Year 7.68 16.7 CFS 17.4 CFS +0.7 CFS
Table 2. Pre and Post Construction Peak Runoff Rates Drainage Area 2
: : Existing Proposed Difference
Design Storm | Depth (in) Peak Peak
2-Year 3.36 1.8 CFS 1.5 CFS -0.3 CFS
5-Year 4.27 4.1 CFS 3.5CFS -0.2 CFS
10-Year 5.03 6.4 CFS 5.6 CFS -0.8 CFS
25-Year 6.08 9.9 CFS 8.5 CFS -1.4 CFS
50-Year 6.86 12.7 CFS 10.8 CFS -1.9 CFS
100-Year 7.68 15.9 CFS 13.5 CFS -2.4 CES




Table 3. Pre and Post Construction Peak Runoff Rates Drainage Area 3

. : Existing Proposed Difference
Design Storm | Depth (in) Peak Peak
2-Year 3.36 0.5 CFS 1.2 CFS +0.7 CFS
5-Year 4.27 1.2 CFS 2.0 CFS +0.8 CFS
10-Year 5.03 1.9 CFS 3.1 CFS +1.2 CFS
25-Year 6.08 3.0CFS 4.6 CFS +1.6 CFS
50-Year 6.86 4.0 CFS 5.8 CFS +1.8 CFS
100-Year 7.68 5.0 CFS 6.8 CFS +1.8 CFS

As seen by the computations, there are slight reductions in peak runoff rates for most design
storms from drainage areas 1 and 2. Increases from drainage area 3 will be contained on site and
conveyed to the wetlands behind the existing stone wall.

In addition to addressing pre- and post-construction peak runoff rates from the property to the
wetlands, the design considers stormwater treatment and water quality for the project. Overland

sheet flow is proposed for the entire site and runoff from paved surfaces will be directed to
grassed filter strips prior to flowing to the proposed stormwater infiltration basin.

Per Chapter 7 of the Connecticut DEEP Stormwater Quality Manual

Section 7.4.1 Water Quality Volume

Basin 1 Water Quality Volume (WQV)

WQV = (1")(R)(A)/12

R =0.05 + 0.009(1) I = % Impervious = 66.8% (to basin)
R =0.05 + 0.009(66.8) = 0.651

A =2.08 acres

WQV = (1”) (0.651) (2.08) / 12 = 0.113 ac-ft = 4,915 c.f.
5,003 c.f. provided to elevation 371.0 (lowest outlet elevation)

Basin 2 Water Quality Volume (WQV)

Drainage area is 0.431 acres with no impervious — not WQV treatment is necessary



Basin 3 Water Quality Volume (WQV)

WQV = (1")(R)(A)/12

R =0.05 + 0.009(1) I = % Impervious = 59.7% (to basin)
R =0.05 + 0.009(59.7) = 0.651

A =0.998 acres

WQV = (1”) (0.587) (0.998) / 12 = 0.049 ac-ft = 2,128 c.f.

2,415 c.f. provided to elevation 350.0 (outlet elevation)

Basin 4 Water Quality Volume (WQV)

WQV = (1")(R)(A)/12

R =0.05 + 0.009(1) I = % Impervious = 34.3% (to basin)
R =0.05 + 0.009(34.3) = 0.3587

A =0.815 acres

WQV = (1”) (0.3587) (0.815) / 12 = 0.024 ac-ft = 1,045 c.f.

1,735 c.f. provided to elevation 393.0 (outlet elevation)

Basin 5 Water Quality Volume (WQV)

WQV = (1")(R)(A)/12

R =0.05 + 0.009(1) I = % Impervious = 34.24% (to basin)
R =0.05 + 0.009(34.24) = 0.358

A =0.248 acres

WQV = (1”) (0.358) (0.248) / 12 = 0.0074 ac-ft = 322 c.f.

2,280 c.f. provided to elevation 363.5 (weir outlet elevation)



HYDROCAD CALCULATIONS



EXISTING CONDITIONS



Drainage Area 1

@ Reach

Drainage Area 2 Drainage Area 3

Routing Diagram for Existing Conditions
Prepared by Killingly Engineering Associates, LLC, Printed 5/26/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC




Reardon Road
Existing Conditions Type lll 24-hr 2-year Rainfall=3.36"
Prepared by Killingly Engineering Associates, LLC Printed 5/26/2023

HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC

Page 2

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 2.65cfs@ 12.20 hrs, Volume= 0.245 af, Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

* 64,118 79 Woods, Fair, HSG D (wetlands)
120,996 60 Woods, Fair, HSG B

185,114 67 Weighted Average
185,114 100.00% Pervious Area

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

12.2 725 0.0850 0.99 Lag/CN Method, Tc 1
Summary for Subcatchment 2S: Drainage Area 2

Runoff = 1.77 cfs @ 12.24 hrs, Volume= 0.198 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

22,122 79 Woods, Fair, HSG D
191,792 60 Woods, Fair, HSG B

213,914 62 Weighted Average
213,914 100.00% Pervious Area

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

13.3 701 0.0870 0.88 Lag/CN Method, Tc-2s
Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.45cfs @ 12.24 hrs, Volume= 0.054 af, Depth> 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

69,180 60 Woods, Fair, HSG B

69,180 100.00% Pervious Area



Reardon Road

Existing Conditions Type lll 24-hr 2-year Rainfall=3.36"
Prepared by Killingly Engineering Associates, LLC Printed 5/26/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC Page 3

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

11.9 580 0.0900 0.82 Lag/CN Method, Tc-3s




Reardon Road
Existing Conditions Type lll 24-hr 5-year Rainfall=4.34"
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 510cfs @ 12.19 hrs, Volume= 0.437 af, Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

* 64,118 79 Woods, Fair, HSG D (wetlands)
120,996 60 Woods, Fair, HSG B

185,114 67 Weighted Average
185,114 100.00% Pervious Area

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

12.2 725 0.0850 0.99 Lag/CN Method, Tc 1
Summary for Subcatchment 2S: Drainage Area 2

Runoff = 412 cfs @ 12.21 hrs, Volume= 0.385 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

22,122 79 Woods, Fair, HSG D
191,792 60 Woods, Fair, HSG B

213,914 62 Weighted Average
213,914 100.00% Pervious Area

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

13.3 701 0.0870 0.88 Lag/CN Method, Tc-2s
Summary for Subcatchment 3S: Drainage Area 3

Runoff = 117 cfs @ 12.20 hrs, Volume= 0.110 af, Depth> 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

69,180 60 Woods, Fair, HSG B

69,180 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.9 580 0.0900 0.82 Lag/CN Method, Tc-3s
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 743 cfs@ 12.18 hrs, Volume= 0.621 af, Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
120,996 60 Woods, Fair, HSG B
185,114 67 Weighted Average
185,114 100.00% Pervious Area

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

12.2 725 0.0850 0.99 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 6.43 cfs @ 12.20 hrs, Volume= 0.570 af, Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
22,122 79 Woods, Fair, HSG D
191,792 60 Woods, Fair, HSG B
213,914 62 Weighted Average
213,914 100.00% Pervious Area

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

13.3 701 0.0870 0.88 Lag/CN Method, Tc-2s

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 1.90cfs @ 12.19 hrs, Volume= 0.167 af, Depth> 1.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
69,180 60 Woods, Fair, HSG B
69,180 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.9 580 0.0900 0.82 Lag/CN Method, Tc-3s
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 10.86 cfs @ 12.18 hrs, Volume= 0.895 af, Depth> 2.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
120,996 60 Woods, Fair, HSG B
185,114 67 Weighted Average
185,114 100.00% Pervious Area

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

12.2 725 0.0850 0.99 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 9.94 cfs@ 12.20 hrs, Volume= 0.854 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
22,122 79 Woods, Fair, HSG D
191,792 60 Woods, Fair, HSG B
213,914 62 Weighted Average
213,914 100.00% Pervious Area

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

13.3 701 0.0870 0.88 Lag/CN Method, Tc-2s

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 3.02cfs@ 12.18 hrs, Volume= 0.254 af, Depth> 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
69,180 60 Woods, Fair, HSG B
69,180 100.00% Pervious Area




Reardon Road

Existing Conditions Type lll 24-hr 25-year Rainfall=6.28"
Prepared by Killingly Engineering Associates, LLC Printed 5/26/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC Page 9

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

11.9 580 0.0900 0.82 Lag/CN Method, Tc-3s
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 13.65cfs @ 12.17 hrs, Volume= 1.112 af, Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
120,996 60 Woods, Fair, HSG B
185,114 67 Weighted Average
185,114 100.00% Pervious Area

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

12.2 725 0.0850 0.99 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 12.74 cfs @ 12.20 hrs, Volume= 1.083 af, Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
22,122 79 Woods, Fair, HSG D
191,792 60 Woods, Fair, HSG B
213,914 62 Weighted Average
213,914 100.00% Pervious Area

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

13.3 701 0.0870 0.88 Lag/CN Method, Tc-2s

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 3.96 cfs @ 12.17 hrs, Volume= 0.325 af, Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
69,180 60 Woods, Fair, HSG B
69,180 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.9 580 0.0900 0.82 Lag/CN Method, Tc-3s
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 16.64 cfs @ 12.17 hrs, Volume= 1.354 af, Depth> 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
120,996 60 Woods, Fair, HSG B
185,114 67 Weighted Average
185,114 100.00% Pervious Area

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

12.2 725 0.0850 0.99 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 15.88 cfs @ 12.19 hrs, Volume= 1.341 af, Depth> 3.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
22,122 79 Woods, Fair, HSG D
191,792 60 Woods, Fair, HSG B
213,914 62 Weighted Average
213,914 100.00% Pervious Area

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

13.3 701 0.0870 0.88 Lag/CN Method, Tc-2s

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 499 cfs @ 12.17 hrs, Volume= 0.406 af, Depth> 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
69,180 60 Woods, Fair, HSG B
69,180 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.9 580 0.0900 0.82 Lag/CN Method, Tc-3s
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Summary for Subcatchment 1A: Drainage Area 1A

Runoff = 219cfs @ 12.22 hrs, Volume= 0.205 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

* 64,118 79 Woods, Fair, HSG D (wetlands)
59,224 60 Woods, Fair, HSG B
13,100 58 Meadow, non-grazed, HSG B

136,442 69 Weighted Average
136,442 100.00% Pervious Area

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

14.0 788 0.0660 0.94 Lag/CN Method, Tc 1A
Summary for Subcatchment 1B: Drainage Area 1B

Runoff = 441 cfs @ 12.10 hrs, Volume= 0.307 af, Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

23,199 58 Meadow, non-grazed, HSG B
6,920 60 Woods, Fair, HSG B

* 60,620 98 Paved parking/roof, HSG B
90,739 85 Weighted Average
30,119 33.19% Pervious Area
60,620 66.81% Impervious Area

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

7.0 642 0.0720 1.52 Lag/CN Method, Tc-1B
Summary for Subcatchment 1C: Drainage Area 1C

Runoff = 0.12cfs@ 12.10 hrs, Volume= 0.012 af, Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

18,775 58 Meadow, non-grazed, HSG B

18,775 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.4 160 0.1500 0.77 Lag/CN Method, Tc-3s
Summary for Subcatchment 2A: Drainage Area 2A

Runoff = 1.89cfs @ 12.10 hrs, Volume= 0.129 af, Depth> 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

17,545 58 Meadow, non-grazed, HSG B

* 25,940 98 Paved parking/roof, HSG B
43,485 82 Weighted Average
17,545 40.35% Pervious Area
25,940 59.65% Impervious Area

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

6.5 405 0.0490 1.03 Lag/CN Method, Tc-2A
Summary for Subcatchment 2B: Drainage Area 2B

Runoff = 1.51cfs @ 12.14 hrs, Volume= 0.137 af, Depth> 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

23,123 79 Woods, Fair, HSG D
14,450 58 Meadow, non-grazed, HSG B
98,869 60 Woods, Fair, HSG B

136,442 63 Weighted Average
136,442 100.00% Pervious Area

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

7.4 328 0.0790 0.74 Lag/CN Method, Tc-2B
Summary for Subcatchment 3A: Drainage Area 3A

Runoff = 0.97 cfs @ 12.07 hrs, Volume= 0.064 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"
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Area (sf) CN Description

* 12,180 98 Paved parking/roof, HSG B
6,900 60 Woods, Fair, HSG B
16,442 58 Meadow, non-grazed, HSG B

35,522 72 Weighted Average
23,342 65.71% Pervious Area
12,180 34.29% Impervious Area

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

3.9 262 0.1220 1.11 Lag/CN Method, Tc-3A
Summary for Subcatchment 3B: Drainage Area 3B

Runoff = 0.31cfs @ 12.05 hrs, Volume= 0.019 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

* 3,700 98 Paved parking/roof, HSG B
7,105 58 Meadow, non-grazed, HSG B

10,805 72 Weighted Average
7,105 65.76% Pervious Area
3,700 34.24% Impervious Area

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

2.0 Direct Entry, Tc-3B
Summary for Subcatchment 4S: Drainage Area 3C

Runoff = 1.16cfs @ 12.16 hrs, Volume= 0.094 af, Depth> 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

* 17,507 98 Paved parking/roof, HSG B
16,745 60 Woods, Fair, HSG B
21,040 58 Meadow, non-grazed, HSG B

55,292 71  Weighted Average
37,785 68.34% Pervious Area
17,507 31.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.0 610 0.0780 1.02 Lag/CN Method, Tc-3C

Summary for Reach 1S: Total Peak Drainage Area 1

Inflow Area = 5.646 ac, 24.65% Impervious, Inflow Depth > 0.44" for 2-year event
Inflow = 219cfs @ 12.22 hrs, Volume= 0.207 af
Outflow = 219cfs @ 12.22 hrs, Volume= 0.207 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach 2S: Peak Drainage Area 2

Inflow Area = 4.131 ac, 14.42% Impervious, Inflow Depth > 0.59" for 2-year event
Inflow = 1.51cfs @ 12.14 hrs, Volume= 0.203 af
Outflow = 1.51cfs @ 12.14 hrs, Volume= 0.203 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach 3R: Peak Drainage Area 3

Inflow Area = 2.333 ac, 32.86% Impervious, Inflow Depth > 0.60" for 2-year event
Inflow = 1.16cfs @ 12.16 hrs, Volume= 0.117 af
Outflow = 1.16cfs @ 12.16 hrs, Volume= 0.117 af, Atten= 0%, Lag= 0.0 min

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

Summary for Pond 1P: Basin 1

Inflow Area = 2.514 ac, 55.35% Impervious, Inflow Depth > 1.52" for 2-year event
Inflow = 442 cfs@ 12.10 hrs, Volume= 0.318 af

Outflow = 0.49cfs @ 13.02 hrs, Volume= 0.292 af, Atten=89%, Lag= 54.9 min
Discarded = 0.46 cfs @ 13.02 hrs, Volume= 0.290 af

Primary = 0.03cfs @ 13.02 hrs, Volume= 0.002 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=371.10' @ 13.02 hrs Surf.Area= 4,007 sf Storage= 5,973 cf

Plug-Flow detention time= 142.7 min calculated for 0.292 af (92% of inflow)
Center-of-Mass det. time= 114.9 min ( 908.4 - 793.5)

Volume Invert Avail.Storage Storage Description

#1 369.00' 24,047 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
369.00 1,675 0 0
370.00 2,776 2,226 2,226
372.00 5,004 7,780 10,006
374.00 5,850 10,854 20,860
374.50 6,900 3,188 24,047
Device Routing Invert Outlet Devices
#1  Primary 371.00" 15.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 371.00' / 370.00' S=0.0200 '/ Cc= 0.900
n=0.012, Flow Area= 1.23 sf
#2  Primary 371.00" 4.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 372.00" 10.0" Vert. Orifice/Grate C=0.600
#4  Secondary 373.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#5 Device 1 372.90" 12.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#6  Discarded 369.00' 5.000in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.46 cfs @ 13.02 hrs HW=371.10" (Free Discharge)
T 6=Exfiltration (Exfiltration Controls 0.46 cfs)

Primary OutFlow Max=0.03 cfs @ 13.02 hrs HW=371.10" (Free Discharge)
1=Culvert (Passes 0.00 cfs of 0.04 cfs potential flow)
3=COrifice/Grate ( Controls 0.00 cfs)
5=COrifice/Grate ( Controls 0.00 cfs)
2=Orifice/Grate (Orifice Controls 0.03 cfs @ 1.10 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=369.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Basin 2

Inflow Area = 0.431ac, 0.00% Impervious, Inflow Depth > 0.35" for 2-year event
Inflow = 0.12cfs@ 12.10 hrs, Volume= 0.012 af

Outflow = 0.04 cfs @ 12.57 hrs, Volume= 0.011 af, Atten=67%, Lag= 28.0 min
Primary = 0.04 cfs @ 12.57 hrs, Volume= 0.011 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=372.13' @ 12.57 hrs Surf.Area= 968 sf Storage= 119 cf

Plug-Flow detention time= 66.3 min calculated for 0.011 af (91% of inflow)
Center-of-Mass det. time= 38.2 min ( 901.0 - 862.8)

Volume Invert Avail.Storage Storage Description

#1 372.00' 5,628 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)

372.00 885 0 0

374.00 2,175 3,060 3,060

375.00 2,960 2,568 5,628
Device Routing Invert Outlet Devices

#1  Primary 372.00" 6.0" Round Culvert

L=115.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 372.00' / 370.00" S=0.0174"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.04 cfs @ 12.57 hrs HW=372.13' (Free Discharge)
1=Culvert (Inlet Controls 0.04 cfs @ 0.96 fps)

Summary for Pond 3P: Basin 3

Inflow Area = 0.998 ac, 59.65% Impervious, Inflow Depth > 1.55" for 2-year event
Inflow = 1.89cfs @ 12.10 hrs, Volume= 0.129 af

Outflow = 0.20 cfs @ 13.03 hrs, Volume= 0.066 af, Atten=90%, Lag= 55.8 min
Primary = 0.20cfs @ 13.03 hrs, Volume= 0.066 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 358.35' @ 13.03 hrs Surf.Area= 1,908 sf Storage= 3,219 cf

Plug-Flow detention time= 194.3 min calculated for 0.066 af (51% of inflow)
Center-of-Mass det. time= 112.7 min ( 909.9 - 797.1)

Volume Invert Avail.Storage Storage Description

#1 356.00' 8,507 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

356.00 705 0 0

358.00 1,710 2,415 2,415

360.00 2,825 4,535 6,950

360.50 3,402 1,557 8,507
Device Routing Invert Outlet Devices

#1  Primary 358.00' 5.0" Round Culvert L=38.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 358.00' / 356.00' S= 0.0526 /" Cc= 0.900
n=0.012, Flow Area= 0.14 sf

#2  Secondary 361.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.20 cfs @ 13.03 hrs HW=358.35" (Free Discharge)
T 1=culvert (Inlet Controls 0.20 cfs @ 1.60 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=356.00" (Free Discharge)
* 2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4P: Basin 4

Inflow Area = 0.815 ac, 34.29% Impervious, Inflow Depth > 0.94" for 2-year event

Inflow 0.97 cfs @ 12.07 hrs, Volume= 0.064 af

Outflow 0.06 cfs @ 14.88 hrs, Volume= 0.024 af, Atten=94%, Lag= 168.9 min
Primary 0.06 cfs @ 14.88 hrs, Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=393.17' @ 14.88 hrs Surf.Area= 1,792 sf Storage= 1,855 cf

Plug-Flow detention time= 255.7 min calculated for 0.024 af (37% of inflow)
Center-of-Mass det. time= 158.0 min ( 977.3 - 819.3)

Volume Invert Avail.Storage Storage Description

#1 392.00' 8,610 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
392.00 1,390 0 0
394.00 2,080 3,470 3,470
396.00 3,060 5,140 8,610

Device Routing Invert Outlet Devices

#1  Primary 393.00' 6.0" Round Culvert L=40.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 393.00' / 390.00' S=0.0750'/" Cc=0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.06 cfs @ 14.88 hrs HW=393.17' (Free Discharge)
T 1=culvert (Inlet Controls 0.06 cfs @ 1.10 fps)

Summary for Pond 5P: Basin 5

Inflow Area = 0.248 ac, 34.24% Impervious, Inflow Depth > 0.94" for 2-year event
Inflow = 0.31cfs@ 12.05 hrs, Volume= 0.019 af

Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 362.08' @ 20.00 hrs Surf.Area= 1,248 sf Storage= 845 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Volume Invert Avail.Storage Storage Description
#1 361.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
361.00 285 0 0
362.00 1,215 750 750
364.00 2,075 3,290 4,040

Device Routing Invert Outlet Devices
#1  Primary 363.50" 16.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=361.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 1A: Drainage Area 1A

Runoff = 4.03cfs@ 12.21 hrs, Volume= 0.355 af, Depth> 1.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

* 64,118 79 Woods, Fair, HSG D (wetlands)
59,224 60 Woods, Fair, HSG B
13,100 58 Meadow, non-grazed, HSG B

136,442 69 Weighted Average
136,442 100.00% Pervious Area

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

14.0 788 0.0660 0.94 Lag/CN Method, Tc 1A
Summary for Subcatchment 1B: Drainage Area 1B

Runoff = 6.40 cfs @ 12.10 hrs, Volume= 0.450 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

23,199 58 Meadow, non-grazed, HSG B
6,920 60 Woods, Fair, HSG B

* 60,620 98 Paved parking/roof, HSG B
90,739 85 Weighted Average
30,119 33.19% Pervious Area
60,620 66.81% Impervious Area

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

7.0 642 0.0720 1.52 Lag/CN Method, Tc-1B
Summary for Subcatchment 1C: Drainage Area 1C

Runoff = 0.35cfs @ 12.07 hrs, Volume= 0.026 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

18,775 58 Meadow, non-grazed, HSG B

18,775 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.4 160 0.1500 0.77 Lag/CN Method, Tc-3s

Summary for Subcatchment 2A: Drainage Area 2A

Runoff = 2.83cfs@ 12.10 hrs, Volume= 0.194 af, Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description
17,545 58 Meadow, non-grazed, HSG B

* 25,940 98 Paved parking/roof, HSG B
43,485 82 Weighted Average
17,545 40.35% Pervious Area
25,940 59.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
6.5 405 0.0490 1.03 Lag/CN Method, Tc-2A

Summary for Subcatchment 2B: Drainage Area 2B

Runoff = 340 cfs@ 12.12 hrs, Volume= 0.261 af, Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description
23,123 79 Woods, Fair, HSG D
14,450 58 Meadow, non-grazed, HSG B
98,869 60 Woods, Fair, HSG B
136,442 63 Weighted Average
136,442 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.4 328 0.0790 0.74 Lag/CN Method, Tc-2B

Summary for Subcatchment 3A: Drainage Area 3A

Runoff = 1.68 cfs @ 12.07 hrs, Volume= 0.106 af, Depth> 1.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"
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Area (sf) CN Description

* 12,180 98 Paved parking/roof, HSG B
6,900 60 Woods, Fair, HSG B
16,442 58 Meadow, non-grazed, HSG B

35,522 72 Weighted Average
23,342 65.71% Pervious Area
12,180 34.29% Impervious Area

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

3.9 262 0.1220 1.11 Lag/CN Method, Tc-3A
Summary for Subcatchment 3B: Drainage Area 3B

Runoff = 0.54 cfs @ 12.04 hrs, Volume= 0.032 af, Depth> 1.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

* 3,700 98 Paved parking/roof, HSG B
7,105 58 Meadow, non-grazed, HSG B

10,805 72 Weighted Average
7,105 65.76% Pervious Area
3,700 34.24% Impervious Area

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

2.0 Direct Entry, Tc-3B
Summary for Subcatchment 4S: Drainage Area 3C

Runoff = 2.04cfs@ 12.15 hrs, Volume= 0.158 af, Depth> 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

* 17,507 98 Paved parking/roof, HSG B
16,745 60 Woods, Fair, HSG B
21,040 58 Meadow, non-grazed, HSG B

55,292 71  Weighted Average
37,785 68.34% Pervious Area
17,507 31.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 610 0.0780 1.02 Lag/CN Method, Tc-3C
Summary for Reach 1S: Total Peak Drainage Area 1
Inflow Area = 5.646 ac, 24.65% Impervious, Inflow Depth > 0.90" for 5-year event
Inflow = 415cfs @ 12.22 hrs, Volume= 0.423 af
Outflow = 415cfs@ 12.22 hrs, Volume= 0.423 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Summary for Reach 2S: Peak Drainage Area 2
Inflow Area = 4.131 ac, 14.42% Impervious, Inflow Depth > 1.14" for 5-year event
Inflow = 3.48 cfs@ 12.13 hrs, Volume= 0.391 af
Outflow = 3.48 cfs@ 12.13 hrs, Volume= 0.391 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Summary for Reach 3R: Peak Drainage Area 3
Inflow Area = 2.333 ac, 32.86% Impervious, Inflow Depth > 1.15" for 5-year event
Inflow = 2.04cfs@ 12.15 hrs, Volume= 0.224 af
Outflow = 2.04cfs@ 12.15 hrs, Volume= 0.224 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Summary for Pond 1P: Basin 1
Inflow Area = 2.514 ac, 55.35% Impervious, Inflow Depth > 2.27" for 5-year event
Inflow = 6.47 cfs @ 12.10 hrs, Volume= 0.475 af
Outflow = 0.88 cfs @ 12.80 hrs, Volume= 0.418 af, Atten=86%, Lag=41.9 min
Discarded = 0.55cfs @ 12.80 hrs, Volume= 0.350 af
Primary = 0.33cfs @ 12.80 hrs, Volume= 0.068 af
Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 371.78' @ 12.80 hrs Surf.Area= 4,764 sf Storage= 8,954 cf

Plug-Flow detention time= 137.1 min calculated for 0.417 af (88% of inflow)
Center-of-Mass det. time= 100.1 min ( 885.3 - 785.2)

Volume Invert Avail.Storage Storage Description

#1 369.00' 24,047 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
369.00 1,675 0 0
370.00 2,776 2,226 2,226
372.00 5,004 7,780 10,006
374.00 5,850 10,854 20,860
374.50 6,900 3,188 24,047

Device Routing Invert Outlet Devices

#1  Primary 371.00" 15.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 371.00' / 370.00" S=0.0200'/" Cc= 0.900
n=0.012, Flow Area= 1.23 sf

#2  Primary 371.00" 4.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 372.00" 10.0" Vert. Orifice/Grate C= 0.600

#4  Secondary 373.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

#5 Device 1 372.90" 12.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#6  Discarded 369.00' 5.000in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.55 cfs @ 12.80 hrs HW=371.78' (Free Discharge)
T 6=Exfiltration (Exfiltration Controls 0.55 cfs)

Primary OutFlow Max=0.33 cfs @ 12.80 hrs HW=371.78" (Free Discharge)
1=Culvert (Passes 0.00 cfs of 1.93 cfs potential flow)
3=COrifice/Grate ( Controls 0.00 cfs)
5=COrifice/Grate ( Controls 0.00 cfs)
2=Orifice/Grate (Orifice Controls 0.33 cfs @ 3.79 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=369.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Basin 2

Inflow Area = 0.431ac, 0.00% Impervious, Inflow Depth > 0.73" for 5-year event
Inflow 0.35cfs @ 12.07 hrs, Volume= 0.026 af

Outflow 0.14 cfs @ 12.41 hrs, Volume= 0.025 af, Atten=60%, Lag= 20.5 min
Primary 0.14 cfs @ 12.41 hrs, Volume= 0.025 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 372.26' @ 12.41 hrs Surf.Area= 1,053 sf Storage= 253 cf

Plug-Flow detention time= 46.6 min calculated for 0.025 af (94% of inflow)
Center-of-Mass det. time= 27.8 min ( 868.1 - 840.2)

Volume Invert Avail.Storage Storage Description

#1 372.00' 5,628 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)

372.00 885 0 0

374.00 2,175 3,060 3,060

375.00 2,960 2,568 5,628
Device Routing Invert Outlet Devices

#1  Primary 372.00" 6.0" Round Culvert

L=115.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 372.00' / 370.00" S=0.0174"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.14 cfs @ 12.41 hrs HW=372.26' (Free Discharge)
1=Culvert (Inlet Controls 0.14 cfs @ 1.37 fps)

Summary for Pond 3P: Basin 3

Inflow Area = 0.998 ac, 59.65% Impervious, Inflow Depth > 2.33" for 5-year event
Inflow = 2.83cfs@ 12.10 hrs, Volume= 0.194 af

Outflow = 0.44 cfs @ 12.63 hrs, Volume= 0.130 af, Atten=85%, Lag= 31.8 min
Primary = 0.44 cfs @ 12.63 hrs, Volume= 0.130 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 358.91' @ 12.63 hrs Surf.Area= 2,219 sf Storage= 4,486 cf

Plug-Flow detention time= 162.0 min calculated for 0.130 af (67% of inflow)
Center-of-Mass det. time= 92.3 min ( 880.1 - 787.8)

Volume Invert Avail.Storage Storage Description
#1 356.00' 8,507 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
356.00 705 0 0
358.00 1,710 2,415 2,415
360.00 2,825 4,535 6,950
360.50 3,402 1,557 8,507
Device Routing Invert Outlet Devices
#1  Primary 358.00' 5.0" Round Culvert L=38.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 358.00' / 356.00' S= 0.0526 /" Cc= 0.900
n=0.012, Flow Area= 0.14 sf

#2  Secondary 361.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.44 cfs @ 12.63 hrs HW=358.91" (Free Discharge)
T 1=culvert (Inlet Controls 0.44 cfs @ 3.19 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=356.00" (Free Discharge)
* 2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4P: Basin 4

Inflow Area = 0.815 ac, 34.29% Impervious, Inflow Depth > 1.57" for 5-year event
Inflow 1.68 cfs @ 12.07 hrs, Volume= 0.106 af

Outflow 0.26 cfs @ 12.59 hrs, Volume= 0.066 af, Atten=84%, Lag= 31.6 min
Primary 0.26 cfs @ 12.59 hrs, Volume= 0.066 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=393.38' @ 12.59 hrs Surf.Area= 1,865 sf Storage= 2,243 cf

Plug-Flow detention time= 161.5 min calculated for 0.066 af (62% of inflow)
Center-of-Mass det. time= 82.4 min ( 890.1 - 807.7 )

Volume Invert Avail.Storage Storage Description

#1 392.00' 8,610 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
392.00 1,390 0 0
394.00 2,080 3,470 3,470
396.00 3,060 5,140 8,610

Device Routing Invert Outlet Devices

#1  Primary 393.00' 6.0" Round Culvert L=40.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 393.00' / 390.00' S=0.0750'/" Cc=0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.26 cfs @ 12.59 hrs HW=393.38"' (Free Discharge)
T 1=Culvert (Inlet Controls 0.26 cfs @ 1.65 fps)

Summary for Pond 5P: Basin 5

Inflow Area = 0.248 ac, 34.24% Impervious, Inflow Depth > 1.57" for 5-year event
Inflow 0.54 cfs @ 12.04 hrs, Volume= 0.032 af

Outflow 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 362.50' @ 20.00 hrs Surf.Area= 1,430 sf Storage= 1,411 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Volume Invert Avail.Storage Storage Description
#1 361.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
361.00 285 0 0
362.00 1,215 750 750
364.00 2,075 3,290 4,040

Device Routing Invert Outlet Devices
#1  Primary 363.50" 16.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=361.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 1A: Drainage Area 1A

Runoff = 5.75cfs @ 12.20 hrs, Volume= 0.497 af, Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
59,224 60 Woods, Fair, HSG B
13,100 58 Meadow, non-grazed, HSG B
136,442 69 Weighted Average
136,442 100.00% Pervious Area

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

14.0 788 0.0660 0.94 Lag/CN Method, Tc 1A

Summary for Subcatchment 1B: Drainage Area 1B

Runoff = 8.09cfs @ 12.10 hrs, Volume= 0.574 af, Depth> 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description

23,199 58 Meadow, non-grazed, HSG B
6,920 60 Woods, Fair, HSG B

* 60,620 98 Paved parking/roof, HSG B
90,739 85 Weighted Average
30,119 33.19% Pervious Area
60,620 66.81% Impervious Area

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

7.0 642 0.0720 1.52 Lag/CN Method, Tc-1B

Summary for Subcatchment 1C: Drainage Area 1C

Runoff = 0.60 cfs @ 12.07 hrs, Volume= 0.041 af, Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
18,775 58 Meadow, non-grazed, HSG B
18,775 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.4 160 0.1500 0.77 Lag/CN Method, Tc-3s

Summary for Subcatchment 2A: Drainage Area 2A

Runoff = 3.64cfs@ 12.10 hrs, Volume= 0.251 af, Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
17,545 58 Meadow, non-grazed, HSG B

* 25,940 98 Paved parking/roof, HSG B
43,485 82 Weighted Average
17,545 40.35% Pervious Area
25,940 59.65% Impervious Area

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

6.5 405 0.0490 1.03 Lag/CN Method, Tc-2A

Summary for Subcatchment 2B: Drainage Area 2B

Runoff = 522 cfs@ 12.12 hrs, Volume= 0.383 af, Depth> 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
23,123 79 Woods, Fair, HSG D
14,450 58 Meadow, non-grazed, HSG B
98,869 60 Woods, Fair, HSG B
136,442 63 Weighted Average
136,442 100.00% Pervious Area

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

74 328 0.0790 0.74 Lag/CN Method, Tc-2B

Summary for Subcatchment 3A: Drainage Area 3A

Runoff = 2.32cfs@ 12.06 hrs, Volume= 0.146 af, Depth> 2.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"
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Area (sf) CN Description

* 12,180 98 Paved parking/roof, HSG B
6,900 60 Woods, Fair, HSG B
16,442 58 Meadow, non-grazed, HSG B

35,522 72 Weighted Average
23,342 65.71% Pervious Area
12,180 34.29% Impervious Area

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

3.9 262 0.1220 1.11 Lag/CN Method, Tc-3A
Summary for Subcatchment 3B: Drainage Area 3B

Runoff = 0.74 cfs @ 12.04 hrs, Volume= 0.044 af, Depth> 2.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description

* 3,700 98 Paved parking/roof, HSG B
7,105 58 Meadow, non-grazed, HSG B

10,805 72 Weighted Average
7,105 65.76% Pervious Area
3,700 34.24% Impervious Area

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

2.0 Direct Entry, Tc-3B
Summary for Subcatchment 4S: Drainage Area 3C

Runoff = 2.84cfs@ 12.15hrs, Volume= 0.218 af, Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description

* 17,507 98 Paved parking/roof, HSG B
16,745 60 Woods, Fair, HSG B
21,040 58 Meadow, non-grazed, HSG B

55,292 71  Weighted Average
37,785 68.34% Pervious Area
17,507 31.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 610 0.0780 1.02 Lag/CN Method, Tc-3C

Summary for Reach 1S: Total Peak Drainage Area 1

Inflow Area = 5.646 ac, 24.65% Impervious, Inflow Depth > 1.36" for 10-year event
Inflow = 6.07 cfs @ 12.21 hrs, Volume= 0.640 af
Outflow = 6.07 cfs @ 12.21 hrs, Volume= 0.640 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach 2S: Peak Drainage Area 2

Inflow Area = 4.131 ac, 14.42% Impervious, Inflow Depth > 1.65" for 10-year event
Inflow = 5,58 cfs @ 12.12 hrs, Volume= 0.569 af
Outflow = 558 cfs @ 12.12 hrs, Volume= 0.569 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach 3R: Peak Drainage Area 3

Inflow Area = 2.333 ac, 32.86% Impervious, Inflow Depth > 1.66" for 10-year event
Inflow = 3.14cfs@ 12.16 hrs, Volume= 0.323 af
Outflow = 3.14cfs@ 12.16 hrs, Volume= 0.323 af, Atten=0%, Lag= 0.0 min

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

Summary for Pond 1P: Basin 1

Inflow Area = 2.514 ac, 55.35% Impervious, Inflow Depth > 2.93" for 10-year event
Inflow = 8.27 cfs @ 12.10 hrs, Volume= 0.613 af

Outflow = 1.41cfs @ 12.63 hrs, Volume= 0.536 af, Atten=83%, Lag= 31.9 min
Discarded = 0.59 cfs @ 12.63 hrs, Volume= 0.392 af

Primary = 0.82cfs @ 12.63 hrs, Volume= 0.144 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 372.32' @ 12.63 hrs Surf.Area= 5,138 sf Storage= 11,610 cf

Plug-Flow detention time= 132.6 min calculated for 0.536 af (87% of inflow)
Center-of-Mass det. time= 93.5 min ( 873.3 - 779.8 )

Volume Invert Avail.Storage Storage Description
#1 369.00' 24,047 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
369.00 1,675 0 0
370.00 2,776 2,226 2,226
372.00 5,004 7,780 10,006
374.00 5,850 10,854 20,860
374.50 6,900 3,188 24,047

Device Routing Invert Outlet Devices

#1  Primary 371.00" 15.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 371.00' / 370.00" S=0.0200'/" Cc= 0.900
n=0.012, Flow Area= 1.23 sf

#2  Primary 371.00" 4.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 372.00" 10.0" Vert. Orifice/Grate C= 0.600

#4  Secondary 373.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

#5 Device 1 372.90" 12.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#6  Discarded 369.00' 5.000in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.59 cfs @ 12.63 hrs HW=372.32' (Free Discharge)
T 6=Exfiltration (Exfiltration Controls 0.59 cfs)

Primary OutFlow Max=0.81 cfs @ 12.63 hrs HW=372.32" (Free Discharge)
1=Culvert (Passes 0.36 cfs of 3.88 cfs potential flow)
3=Orifice/Grate (Orifice Controls 0.36 cfs @ 1.91 fps)
5=COrifice/Grate ( Controls 0.00 cfs)
2=Orifice/Grate (Orifice Controls 0.45 cfs @ 5.16 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=369.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Basin 2

Inflow Area = 0.431 ac, 0.00% Impervious, Inflow Depth> 1.13" for 10-year event
Inflow 0.60 cfs @ 12.07 hrs, Volume= 0.041 af

Outflow 0.26 cfs @ 12.33 hrs, Volume= 0.039 af, Atten=56%, Lag= 16.1 min
Primary 0.26 cfs @ 12.33 hrs, Volume= 0.039 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 372.38' @ 12.33 hrs Surf.Area= 1,129 sf Storage= 380 cf

Plug-Flow detention time= 38.5 min calculated for 0.039 af (96% of inflow)
Center-of-Mass det. time= 23.5 min ( 852.6 - 829.1)

Volume Invert Avail.Storage Storage Description

#1 372.00' 5,628 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)

372.00 885 0 0

374.00 2,175 3,060 3,060

375.00 2,960 2,568 5,628
Device Routing Invert Outlet Devices

#1  Primary 372.00" 6.0" Round Culvert

L=115.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 372.00' / 370.00" S=0.0174"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.26 cfs @ 12.33 hrs HW=372.38' (Free Discharge)
1=Culvert (Inlet Controls 0.26 cfs @ 1.65 fps)

Summary for Pond 3P: Basin 3

Inflow Area = 0.998 ac, 59.65% Impervious, Inflow Depth > 3.02" for 10-year event
Inflow = 3.64 cfs@ 12.10 hrs, Volume= 0.251 af

Outflow = 0.59cfs @ 12.61 hrs, Volume= 0.186 af, Atten=84%, Lag= 30.5 min
Primary = 0.59cfs @ 12.61 hrs, Volume= 0.186 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=359.49' @ 12.61 hrs Surf.Area= 2,542 sf Storage= 5,799 cf

Plug-Flow detention time= 156.1 min calculated for 0.185 af (74% of inflow)
Center-of-Mass det. time= 95.5 min ( 877.3 - 781.8)

Volume Invert Avail.Storage Storage Description

#1 356.00' 8,507 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

356.00 705 0 0

358.00 1,710 2,415 2,415

360.00 2,825 4,535 6,950

360.50 3,402 1,557 8,507
Device Routing Invert Outlet Devices

#1  Primary 358.00' 5.0" Round Culvert L=38.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 358.00' / 356.00' S= 0.0526 /" Cc= 0.900
n=0.012, Flow Area= 0.14 sf

#2  Secondary 361.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.59 cfs @ 12.61 hrs HW=359.49' (Free Discharge)
T 1=culvert (Inlet Controls 0.59 cfs @ 4.31 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=356.00" (Free Discharge)
* 2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4P: Basin 4

Inflow Area = 0.815 ac, 34.29% Impervious, Inflow Depth > 2.15" for 10-year event
Inflow 2.32cfs@ 12.06 hrs, Volume= 0.146 af

Outflow 0.50 cfs @ 12.49 hrs, Volume= 0.104 af, Atten=78%, Lag= 25.9 min
Primary 0.50 cfs @ 12.49 hrs, Volume= 0.104 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=393.70' @ 12.49 hrs Surf.Area= 1,976 sf Storage= 2,856 cf

Plug-Flow detention time= 131.3 min calculated for 0.104 af (72% of inflow)
Center-of-Mass det. time= 64.5 min ( 865.1 - 800.6 )

Volume Invert Avail.Storage Storage Description

#1 392.00' 8,610 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
392.00 1,390 0 0
394.00 2,080 3,470 3,470
396.00 3,060 5,140 8,610

Device Routing Invert Outlet Devices

#1  Primary 393.00' 6.0" Round Culvert L=40.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 393.00' / 390.00' S=0.0750'/" Cc=0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.50 cfs @ 12.49 hrs HW=393.70" (Free Discharge)
T 1=culvert (Inlet Controls 0.50 cfs @ 2.54 fps)

Summary for Pond 5P: Basin 5

Inflow Area = 0.248 ac, 34.24% Impervious, Inflow Depth > 2.15" for 10-year event
Inflow 0.74 cfs @ 12.04 hrs, Volume= 0.044 af

Outflow 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 362.85' @ 20.00 hrs Surf.Area= 1,580 sf Storage= 1,935 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Volume Invert Avail.Storage Storage Description
#1 361.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
361.00 285 0 0
362.00 1,215 750 750
364.00 2,075 3,290 4,040

Device Routing Invert Outlet Devices
#1  Primary 363.50" 16.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=361.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 1A: Drainage Area 1A

Runoff = 8.25cfs @ 12.20 hrs, Volume= 0.707 af, Depth> 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
59,224 60 Woods, Fair, HSG B
13,100 58 Meadow, non-grazed, HSG B
136,442 69 Weighted Average
136,442 100.00% Pervious Area

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

14.0 788 0.0660 0.94 Lag/CN Method, Tc 1A

Summary for Subcatchment 1B: Drainage Area 1B

Runoff = 1041 cfs @ 12.10 hrs, Volume= 0.747 af, Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description

23,199 58 Meadow, non-grazed, HSG B
6,920 60 Woods, Fair, HSG B

* 60,620 98 Paved parking/roof, HSG B
90,739 85 Weighted Average
30,119 33.19% Pervious Area
60,620 66.81% Impervious Area

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

7.0 642 0.0720 1.52 Lag/CN Method, Tc-1B

Summary for Subcatchment 1C: Drainage Area 1C

Runoff = 0.99cfs @ 12.06 hrs, Volume= 0.063 af, Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
18,775 58 Meadow, non-grazed, HSG B
18,775 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.4 160 0.1500 0.77 Lag/CN Method, Tc-3s

Summary for Subcatchment 2A: Drainage Area 2A

Runoff = 475cfs@ 12.10 hrs, Volume= 0.332 af, Depth> 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
17,545 58 Meadow, non-grazed, HSG B

* 25,940 98 Paved parking/roof, HSG B
43,485 82 Weighted Average
17,545 40.35% Pervious Area
25,940 59.65% Impervious Area

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

6.5 405 0.0490 1.03 Lag/CN Method, Tc-2A

Summary for Subcatchment 2B: Drainage Area 2B

Runoff = 7.97 cfs@ 12.11 hrs, Volume= 0.569 af, Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
23,123 79 Woods, Fair, HSG D
14,450 58 Meadow, non-grazed, HSG B
98,869 60 Woods, Fair, HSG B
136,442 63 Weighted Average
136,442 100.00% Pervious Area

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

74 328 0.0790 0.74 Lag/CN Method, Tc-2B

Summary for Subcatchment 3A: Drainage Area 3A

Runoff = 3.25cfs @ 12.06 hrs, Volume= 0.204 af, Depth> 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"
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Area (sf) CN Description

* 12,180 98 Paved parking/roof, HSG B
6,900 60 Woods, Fair, HSG B
16,442 58 Meadow, non-grazed, HSG B

35,522 72 Weighted Average
23,342 65.71% Pervious Area
12,180 34.29% Impervious Area

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

3.9 262 0.1220 1.11 Lag/CN Method, Tc-3A
Summary for Subcatchment 3B: Drainage Area 3B

Runoff = 1.03cfs @ 12.04 hrs, Volume= 0.062 af, Depth> 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description

* 3,700 98 Paved parking/roof, HSG B
7,105 58 Meadow, non-grazed, HSG B

10,805 72 Weighted Average
7,105 65.76% Pervious Area
3,700 34.24% Impervious Area

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

2.0 Direct Entry, Tc-3B
Summary for Subcatchment 4S: Drainage Area 3C

Runoff = 401cfs@ 12.15hrs, Volume= 0.307 af, Depth> 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description

* 17,507 98 Paved parking/roof, HSG B
16,745 60 Woods, Fair, HSG B
21,040 58 Meadow, non-grazed, HSG B

55,292 71  Weighted Average
37,785 68.34% Pervious Area
17,507 31.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.0 610 0.0780 1.02 Lag/CN Method, Tc-3C

Summary for Reach 1S: Total Peak Drainage Area 1

Inflow Area = 5.646 ac, 24.65% Impervious, Inflow Depth > 2.11" for 25-year event
Inflow = 9.33cfs @ 12.22 hrs, Volume= 0.993 af
Outflow = 9.33cfs @ 12.22 hrs, Volume= 0.993 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach 2S: Peak Drainage Area 2

Inflow Area = 4.131 ac, 14.42% Impervious, Inflow Depth > 242" for 25-year event
Inflow = 8.51cfs@ 12.12 hrs, Volume= 0.834 af
Outflow = 8.51cfs@ 12.12 hrs, Volume= 0.834 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach 3R: Peak Drainage Area 3

Inflow Area = 2.333 ac, 32.86% Impervious, Inflow Depth > 2.41" for 25-year event
Inflow = 461cfs@ 12.15hrs, Volume= 0.468 af
Outflow = 461cfs@ 12.15hrs, Volume= 0.468 af, Atten=0%, Lag= 0.0 min

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

Summary for Pond 1P: Basin 1

Inflow Area = 2.514 ac, 55.35% Impervious, Inflow Depth > 3.86" for 25-year event
Inflow = 10.77 cfs @ 12.10 hrs, Volume= 0.809 af

Outflow = 2.86cfs@ 12.51 hrs, Volume= 0.713 af, Atten=73%, Lag= 24.4 min
Discarded = 0.62cfs @ 12.51 hrs, Volume= 0.427 af

Primary = 224 cfs@ 12.51 hrs, Volume= 0.286 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 372.83' @ 12.51 hrs Surf.Area= 5,357 sf Storage= 14,323 cf

Plug-Flow detention time= 115.7 min calculated for 0.713 af (88% of inflow)
Center-of-Mass det. time= 78.3 min ( 852.3 - 774.0 )

Volume Invert Avail.Storage Storage Description
#1 369.00' 24,047 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
369.00 1,675 0 0
370.00 2,776 2,226 2,226
372.00 5,004 7,780 10,006
374.00 5,850 10,854 20,860
374.50 6,900 3,188 24,047

Device Routing Invert Outlet Devices

#1  Primary 371.00" 15.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 371.00' / 370.00" S=0.0200'/" Cc= 0.900
n=0.012, Flow Area= 1.23 sf

#2  Primary 371.00" 4.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 372.00" 10.0" Vert. Orifice/Grate C= 0.600

#4  Secondary 373.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

#5 Device 1 372.90" 12.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#6  Discarded 369.00' 5.000in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.62 cfs @ 12.51 hrs HW=372.83' (Free Discharge)
T 6=Exfiltration (Exfiltration Controls 0.62 cfs)

Primary OutFlow Max=2.24 cfs @ 12.51 hrs HW=372.83' (Free Discharge)
1=Culvert (Passes 1.69 cfs of 5.13 cfs potential flow)
3=Orifice/Grate (Orifice Controls 1.69 cfs @ 3.11 fps)
5=COrifice/Grate ( Controls 0.00 cfs)
2=Orifice/Grate (Orifice Controls 0.54 cfs @ 6.21 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=369.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Basin 2

Inflow Area = 0.431 ac, 0.00% Impervious, Inflow Depth > 1.76" for 25-year event
Inflow 0.99cfs @ 12.06 hrs, Volume= 0.063 af

Outflow 0.42 cfs @ 12.30 hrs, Volume= 0.061 af, Atten=57%, Lag= 14.5 min
Primary 0.42 cfs @ 12.30 hrs, Volume= 0.061 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 372.57' @ 12.30 hrs Surf.Area= 1,253 sf Storage= 610 cf

Plug-Flow detention time= 33.1 min calculated for 0.061 af (97% of inflow)
Center-of-Mass det. time= 21.3 min ( 840.0 - 818.7 )

Volume Invert Avail.Storage Storage Description

#1 372.00' 5,628 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)

372.00 885 0 0

374.00 2,175 3,060 3,060

375.00 2,960 2,568 5,628
Device Routing Invert Outlet Devices

#1  Primary 372.00" 6.0" Round Culvert

L=115.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 372.00' / 370.00" S=0.0174"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.42 cfs @ 12.30 hrs HW=372.57" (Free Discharge)
1=Culvert (Inlet Controls 0.42 cfs @ 2.15 fps)

Summary for Pond 3P: Basin 3

Inflow Area = 0.998 ac, 59.65% Impervious, Inflow Depth > 3.99" for 25-year event
Inflow = 475cfs@ 12.10 hrs, Volume= 0.332 af

Outflow = 0.74 cfs @ 12.61 hrs, Volume= 0.265 af, Atten=84%, Lag= 30.8 min
Primary = 0.74 cfs @ 12.61 hrs, Volume= 0.265 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 360.25' @ 12.61 hrs Surf.Area= 3,110 sf Storage= 7,718 cf

Plug-Flow detention time= 158.3 min calculated for 0.264 af (80% of inflow)
Center-of-Mass det. time= 106.2 min ( 881.4 - 775.2)

Volume Invert Avail.Storage Storage Description

#1 356.00' 8,507 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

356.00 705 0 0

358.00 1,710 2,415 2,415

360.00 2,825 4,535 6,950

360.50 3,402 1,557 8,507
Device Routing Invert Outlet Devices

#1  Primary 358.00' 5.0" Round Culvert L=38.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 358.00' / 356.00' S= 0.0526 /" Cc= 0.900
n=0.012, Flow Area= 0.14 sf

#2  Secondary 361.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.74 cfs @ 12.61 hrs HW=360.25' (Free Discharge)
T 1=culvert (Inlet Controls 0.74 cfs @ 5.43 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=356.00" (Free Discharge)
* 2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4P: Basin 4

Inflow Area = 0.815 ac, 34.29% Impervious, Inflow Depth > 3.00" for 25-year event
Inflow 3.25cfs @ 12.06 hrs, Volume= 0.204 af

Outflow 0.73 cfs @ 12.47 hrs, Volume= 0.161 af, Atten=77%, Lag= 24.7 min
Primary 0.73 cfs @ 12.47 hrs, Volume= 0.161 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.22' @ 12.47 hrs Surf.Area= 2,188 sf Storage= 3,939 cf

Plug-Flow detention time= 114.4 min calculated for 0.161 af (79% of inflow)
Center-of-Mass det. time= 59.7 min ( 852.8 - 793.1 )

Volume Invert Avail.Storage Storage Description

#1 392.00' 8,610 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
392.00 1,390 0 0
394.00 2,080 3,470 3,470
396.00 3,060 5,140 8,610

Device Routing Invert Outlet Devices

#1  Primary 393.00' 6.0" Round Culvert L=40.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 393.00' / 390.00' S=0.0750'/" Cc=0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.73 cfs @ 12.47 hrs HW=394.22"' (Free Discharge)
T _1=Culvert (Inlet Controls 0.73 cfs @ 3.74 fps)

Summary for Pond 5P: Basin 5

Inflow Area = 0.248 ac, 34.24% Impervious, Inflow Depth > 3.00" for 25-year event
Inflow 1.03cfs @ 12.04 hrs, Volume= 0.062 af

Outflow 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 363.30' @ 20.00 hrs Surf.Area= 1,776 sf Storage= 2,701 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)



Reardon Road
Proposed Conditions Type lll 24-hr 25-year Rainfall=6.28"

Prepared by Killingly Engineering Associates, LLC Printed 5/26/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC Page 33

Volume Invert Avail.Storage Storage Description
#1 361.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
361.00 285 0 0
362.00 1,215 750 750
364.00 2,075 3,290 4,040

Device Routing Invert Outlet Devices
#1  Primary 363.50" 16.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=361.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 1A: Drainage Area 1A

Runoff = 10.19cfs @ 12.20 hrs, Volume= 0.872 af, Depth> 3.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
59,224 60 Woods, Fair, HSG B
13,100 58 Meadow, non-grazed, HSG B
136,442 69 Weighted Average
136,442 100.00% Pervious Area

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

14.0 788 0.0660 0.94 Lag/CN Method, Tc 1A

Summary for Subcatchment 1B: Drainage Area 1B

Runoff = 12.12cfs @ 12.10 hrs, Volume= 0.878 af, Depth> 5.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description

23,199 58 Meadow, non-grazed, HSG B
6,920 60 Woods, Fair, HSG B

* 60,620 98 Paved parking/roof, HSG B
90,739 85 Weighted Average
30,119 33.19% Pervious Area
60,620 66.81% Impervious Area

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

7.0 642 0.0720 1.52 Lag/CN Method, Tc-1B

Summary for Subcatchment 1C: Drainage Area 1C

Runoff = 1.30cfs @ 12.06 hrs, Volume= 0.082 af, Depth> 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
18,775 58 Meadow, non-grazed, HSG B
18,775 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.4 160 0.1500 0.77 Lag/CN Method, Tc-3s

Summary for Subcatchment 2A: Drainage Area 2A

Runoff = 559 cfs @ 12.10 hrs, Volume= 0.393 af, Depth> 4.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
17,545 58 Meadow, non-grazed, HSG B

* 25,940 98 Paved parking/roof, HSG B
43,485 82 Weighted Average
17,545 40.35% Pervious Area
25,940 59.65% Impervious Area

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

6.5 405 0.0490 1.03 Lag/CN Method, Tc-2A

Summary for Subcatchment 2B: Drainage Area 2B

Runoff = 10.15cfs @ 12.11 hrs, Volume= 0.718 af, Depth> 2.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
23,123 79 Woods, Fair, HSG D
14,450 58 Meadow, non-grazed, HSG B
98,869 60 Woods, Fair, HSG B
136,442 63 Weighted Average
136,442 100.00% Pervious Area

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

74 328 0.0790 0.74 Lag/CN Method, Tc-2B

Summary for Subcatchment 3A: Drainage Area 3A

Runoff = 3.96 cfs @ 12.06 hrs, Volume= 0.249 af, Depth> 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"
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Area (sf) CN Description

* 12,180 98 Paved parking/roof, HSG B
6,900 60 Woods, Fair, HSG B
16,442 58 Meadow, non-grazed, HSG B

35,522 72 Weighted Average
23,342 65.71% Pervious Area
12,180 34.29% Impervious Area

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

3.9 262 0.1220 1.11 Lag/CN Method, Tc-3A
Summary for Subcatchment 3B: Drainage Area 3B

Runoff = 1.25cfs @ 12.04 hrs, Volume= 0.076 af, Depth> 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description

* 3,700 98 Paved parking/roof, HSG B
7,105 58 Meadow, non-grazed, HSG B

10,805 72 Weighted Average
7,105 65.76% Pervious Area
3,700 34.24% Impervious Area

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

2.0 Direct Entry, Tc-3B
Summary for Subcatchment 4S: Drainage Area 3C

Runoff = 490cfs@ 12.15 hrs, Volume= 0.375 af, Depth> 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description

* 17,507 98 Paved parking/roof, HSG B
16,745 60 Woods, Fair, HSG B
21,040 58 Meadow, non-grazed, HSG B

55,292 71  Weighted Average
37,785 68.34% Pervious Area
17,507 31.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.0 610 0.0780 1.02 Lag/CN Method, Tc-3C

Summary for Reach 1S: Total Peak Drainage Area 1

Inflow Area = 5.646 ac, 24.65% Impervious, Inflow Depth > 2.71" for 50-year event
Inflow = 1250 cfs @ 12.22 hrs, Volume= 1.273 af
Outflow = 1250 cfs @ 12.22 hrs, Volume= 1.273 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach 2S: Peak Drainage Area 2

Inflow Area = 4.131 ac, 14.42% Impervious, Inflow Depth > 3.03" for 50-year event
Inflow = 10.79 cfs @ 12.11 hrs, Volume= 1.043 af
Outflow = 10.79 cfs @ 12.11 hrs, Volume= 1.043 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach 3R: Peak Drainage Area 3

Inflow Area = 2.333 ac, 32.86% Impervious, Inflow Depth > 3.02" for 50-year event
Inflow = 5.66 cfs @ 12.15 hrs, Volume= 0.587 af
Outflow = 5.66 cfs @ 12.15 hrs, Volume= 0.587 af, Atten=0%, Lag= 0.0 min

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

Summary for Pond 1P: Basin 1

Inflow Area = 2.514 ac, 55.35% Impervious, Inflow Depth > 4.57" for 50-year event
Inflow = 12.57 cfs @ 12.10 hrs, Volume= 0.957 af

Outflow = 453 cfs @ 12.41 hrs, Volume= 0.851 af, Atten=64%, Lag= 18.8 min
Discarded = 0.63 cfs@ 12.41 hrs, Volume= 0.450 af

Primary = 3.90cfs @ 12.41 hrs, Volume= 0.402 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=373.13' @ 12.41 hrs Surf.Area= 5,480 sf Storage= 15,905 cf

Plug-Flow detention time= 105.8 min calculated for 0.851 af (89% of inflow)
Center-of-Mass det. time= 70.0 min ( 840.5-770.5)

Volume Invert Avail.Storage Storage Description
#1 369.00' 24,047 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
369.00 1,675 0 0
370.00 2,776 2,226 2,226
372.00 5,004 7,780 10,006
374.00 5,850 10,854 20,860
374.50 6,900 3,188 24,047

Device Routing Invert Outlet Devices

#1  Primary 371.00" 15.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 371.00' / 370.00" S=0.0200'/" Cc= 0.900
n=0.012, Flow Area= 1.23 sf

#2  Primary 371.00" 4.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 372.00" 10.0" Vert. Orifice/Grate C= 0.600

#4  Secondary 373.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

#5 Device 1 372.90" 12.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#6  Discarded 369.00' 5.000in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.63 cfs @ 12.41 hrs HW=373.12" (Free Discharge)
T 6=Exfiltration (Exfiltration Controls 0.63 cfs)

Primary OutFlow Max=3.88 cfs @ 12.41 hrs HW=373.12' (Free Discharge)
1=Culvert (Passes 3.29 cfs of 5.71 cfs potential flow)
3=Orifice/Grate (Orifice Controls 2.21 cfs @ 4.05 fps)
5=Orifice/Grate (Weir Controls 1.08 cfs @ 1.54 fps)
2=Orifice/Grate (Orifice Controls 0.59 cfs @ 6.73 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=369.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Basin 2

Inflow Area = 0.431 ac, 0.00% Impervious, Inflow Depth > 2.28" for 50-year event
Inflow 1.30cfs @ 12.06 hrs, Volume= 0.082 af

Outflow 0.52cfs @ 12.32 hrs, Volume= 0.079 af, Atten=60%, Lag= 15.3 min
Primary 0.52cfs @ 12.32 hrs, Volume= 0.079 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 372.74' @ 12.32 hrs Surf.Area= 1,360 sf Storage= 827 cf

Plug-Flow detention time= 31.5 min calculated for 0.079 af (97% of inflow)
Center-of-Mass det. time= 21.2 min ( 834.1 - 812.9)

Volume Invert Avail.Storage Storage Description

#1 372.00' 5,628 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)

372.00 885 0 0

374.00 2,175 3,060 3,060

375.00 2,960 2,568 5,628
Device Routing Invert Outlet Devices

#1  Primary 372.00" 6.0" Round Culvert

L=115.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 372.00' / 370.00" S=0.0174"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.52 cfs @ 12.32 hrs HW=372.74" (Free Discharge)
1=Culvert (Inlet Controls 0.52 cfs @ 2.65 fps)

Summary for Pond 3P: Basin 3

Inflow Area = 0.998 ac, 59.65% Impervious, Inflow Depth > 4.73" for 50-year event
Inflow = 559 cfs @ 12.10 hrs, Volume= 0.393 af

Outflow = 217 cfs @ 12.39 hrs, Volume= 0.325 af, Atten=61%, Lag= 17.4 min
Primary = 0.96 cfs @ 12.40 hrs, Volume= 0.312 af

Secondary = 1.21cfs @ 12.39 hrs, Volume= 0.014 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 361.62' @ 12.40 hrs Surf.Area= 3,402 sf Storage= 8,507 cf

Plug-Flow detention time= 154.7 min calculated for 0.325 af (83% of inflow)
Center-of-Mass det. time= 106.9 min ( 878.0 - 771.2)

Volume Invert Avail.Storage Storage Description

#1 356.00' 8,507 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

356.00 705 0 0

358.00 1,710 2,415 2,415

360.00 2,825 4,535 6,950

360.50 3,402 1,557 8,507
Device Routing Invert Outlet Devices

#1  Primary 358.00' 5.0" Round Culvert L=38.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 358.00' / 356.00' S= 0.0526 /" Cc= 0.900
n=0.012, Flow Area= 0.14 sf

#2  Secondary 361.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.96 cfs @ 12.40 hrs HW=361.62" (Free Discharge)
T 1=culvert (Inlet Controls 0.96 cfs @ 7.02 fps)

Secondary OutFlow Max=1.09 cfs @ 12.39 hrs HW=361.62"' (Free Discharge)
* 2-Broad-Crested Rectangular Weir (Weir Controls 1.09 cfs @ 0.92 fps)

Summary for Pond 4P: Basin 4

Inflow Area = 0.815 ac, 34.29% Impervious, Inflow Depth > 3.66" for 50-year event
Inflow 3.96 cfs @ 12.06 hrs, Volume= 0.249 af

Outflow 0.87 cfs @ 12.47 hrs, Volume= 0.206 af, Atten=78%, Lag= 24.8 min
Primary 0.87 cfs @ 12.47 hrs, Volume= 0.206 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.61' @ 12.47 hrs Surf.Area= 2,381 sf Storage= 4,840 cf

Plug-Flow detention time= 108.8 min calculated for 0.205 af (82% of inflow)
Center-of-Mass det. time= 61.2 min ( 849.7 - 788.6 )

Volume Invert Avail.Storage Storage Description

#1 392.00' 8,610 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
392.00 1,390 0 0
394.00 2,080 3,470 3,470
396.00 3,060 5,140 8,610

Device Routing Invert Outlet Devices

#1  Primary 393.00' 6.0" Round Culvert L=40.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 393.00' / 390.00' S=0.0750'/" Cc=0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.87 cfs @ 12.47 hrs HW=394.61"' (Free Discharge)
T _1=Culvert (Inlet Controls 0.87 cfs @ 4.44 fps)

Summary for Pond 5P: Basin 5

Inflow Area = 0.248 ac, 34.24% Impervious, Inflow Depth > 3.66" for 50-year event
Inflow 1.25cfs @ 12.04 hrs, Volume= 0.076 af

Outflow 0.03cfs @ 17.51 hrs, Volume= 0.005 af, Atten=98%, Lag= 328.2 min
Primary 0.03cfs@ 17.51 hrs, Volume= 0.005 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 363.50' @ 17.51 hrs Surf.Area= 1,862 sf Storage= 3,065 cf

Plug-Flow detention time= 488.2 min calculated for 0.005 af (7% of inflow)
Center-of-Mass det. time= 325.5 min ( 1,112.6 - 787.1)
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Volume Invert Avail.Storage Storage Description
#1 361.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
361.00 285 0 0
362.00 1,215 750 750
364.00 2,075 3,290 4,040

Device Routing Invert Outlet Devices
#1  Primary 363.50" 16.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.01 cfs @ 17.51 hrs HW=363.50' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.01 cfs @ 0.17 fps)
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Summary for Subcatchment 1A: Drainage Area 1A

Runoff = 12.33 cfs @ 12.20 hrs, Volume= 1.055 af, Depth> 4.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
* 64,118 79 Woods, Fair, HSG D (wetlands)
59,224 60 Woods, Fair, HSG B
13,100 58 Meadow, non-grazed, HSG B
136,442 69 Weighted Average
136,442 100.00% Pervious Area

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

14.0 788 0.0660 0.94 Lag/CN Method, Tc 1A

Summary for Subcatchment 1B: Drainage Area 1B

Runoff = 13.95cfs @ 12.10 hrs, Volume= 1.019 af, Depth> 5.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description

23,199 58 Meadow, non-grazed, HSG B
6,920 60 Woods, Fair, HSG B

* 60,620 98 Paved parking/roof, HSG B
90,739 85 Weighted Average
30,119 33.19% Pervious Area
60,620 66.81% Impervious Area

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

7.0 642 0.0720 1.52 Lag/CN Method, Tc-1B

Summary for Subcatchment 1C: Drainage Area 1C

Runoff = 1.65cfs @ 12.06 hrs, Volume= 0.103 af, Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
18,775 58 Meadow, non-grazed, HSG B
18,775 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.4 160 0.1500 0.77 Lag/CN Method, Tc-3s

Summary for Subcatchment 2A: Drainage Area 2A

Runoff = 6.48 cfs @ 12.10 hrs, Volume= 0.460 af, Depth> 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
17,545 58 Meadow, non-grazed, HSG B

* 25,940 98 Paved parking/roof, HSG B
43,485 82 Weighted Average
17,545 40.35% Pervious Area
25,940 59.65% Impervious Area

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

6.5 405 0.0490 1.03 Lag/CN Method, Tc-2A

Summary for Subcatchment 2B: Drainage Area 2B

Runoff = 12.58 cfs @ 12.11 hrs, Volume= 0.886 af, Depth> 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
23,123 79 Woods, Fair, HSG D
14,450 58 Meadow, non-grazed, HSG B
98,869 60 Woods, Fair, HSG B
136,442 63 Weighted Average
136,442 100.00% Pervious Area

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

74 328 0.0790 0.74 Lag/CN Method, Tc-2B

Summary for Subcatchment 3A: Drainage Area 3A

Runoff = 473 cfs @ 12.06 hrs, Volume= 0.298 af, Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"
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Area (sf) CN Description

* 12,180 98 Paved parking/roof, HSG B
6,900 60 Woods, Fair, HSG B
16,442 58 Meadow, non-grazed, HSG B

35,522 72 Weighted Average
23,342 65.71% Pervious Area
12,180 34.29% Impervious Area

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

3.9 262 0.1220 1.11 Lag/CN Method, Tc-3A
Summary for Subcatchment 3B: Drainage Area 3B

Runoff = 1.49cfs @ 12.04 hrs, Volume= 0.091 af, Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description

* 3,700 98 Paved parking/roof, HSG B
7,105 58 Meadow, non-grazed, HSG B

10,805 72 Weighted Average
7,105 65.76% Pervious Area
3,700 34.24% Impervious Area

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

2.0 Direct Entry, Tc-3B
Summary for Subcatchment 4S: Drainage Area 3C

Runoff = 5.88cfs @ 12.14 hrs, Volume= 0.452 af, Depth> 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description

* 17,507 98 Paved parking/roof, HSG B
16,745 60 Woods, Fair, HSG B
21,040 58 Meadow, non-grazed, HSG B

55,292 71  Weighted Average
37,785 68.34% Pervious Area
17,507 31.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.0 610 0.0780 1.02 Lag/CN Method, Tc-3C

Summary for Reach 1S: Total Peak Drainage Area 1

Inflow Area = 5.646 ac, 24.65% Impervious, Inflow Depth > 3.37" for 100-year event
Inflow = 17.36 cfs @ 12.22 hrs, Volume= 1.587 af
Outflow = 17.36 cfs @ 12.22 hrs, Volume= 1.587 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach 2S: Peak Drainage Area 2

Inflow Area = 4.131 ac, 14.42% Impervious, Inflow Depth > 3.71" for 100-year event
Inflow = 13.51cfs @ 12.19 hrs, Volume= 1.277 af
Outflow = 13.51cfs @ 12.19 hrs, Volume= 1.277 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach 3R: Peak Drainage Area 3

Inflow Area = 2.333 ac, 32.86% Impervious, Inflow Depth > 3.74" for 100-year event
Inflow = 6.76 cfs @ 12.15 hrs, Volume= 0.727 af
Outflow = 6.76 cfs @ 12.15 hrs, Volume= 0.727 af, Atten=0%, Lag= 0.0 min

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

Summary for Pond 1P: Basin 1

Inflow Area = 2.514 ac, 55.35% Impervious, Inflow Depth > 5.34" for 100-year event
Inflow = 14.49 cfs @ 12.10 hrs, Volume= 1.119 af

Outflow = 6.36 cfs @ 12.33 hrs, Volume= 1.003 af, Atten=56%, Lag= 14.0 min
Discarded = 0.65cfs @ 12.33 hrs, Volume= 0.471 af

Primary = 5.71 cfs @ 12.33 hrs, Volume= 0.532 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 373.35' @ 12.33 hrs Surf.Area= 5,577 sf Storage= 17,170 cf

Plug-Flow detention time= 96.6 min calculated for 1.000 af (89% of inflow)
Center-of-Mass det. time= 62.9 min ( 830.4 - 767.5)

Volume Invert Avail.Storage Storage Description
#1 369.00' 24,047 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
369.00 1,675 0 0
370.00 2,776 2,226 2,226
372.00 5,004 7,780 10,006
374.00 5,850 10,854 20,860
374.50 6,900 3,188 24,047

Device Routing Invert Outlet Devices

#1  Primary 371.00" 15.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 371.00' / 370.00" S=0.0200'/" Cc= 0.900
n=0.012, Flow Area= 1.23 sf

#2  Primary 371.00" 4.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 372.00" 10.0" Vert. Orifice/Grate C= 0.600

#4  Secondary 373.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

#5 Device 1 372.90" 12.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#6  Discarded 369.00' 5.000in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.65 cfs @ 12.33 hrs HW=373.35' (Free Discharge)
T 6=Exfiltration (Exfiltration Controls 0.65 cfs)

Primary OutFlow Max=5.70 cfs @ 12.33 hrs HW=373.35"' (Free Discharge)
1=Culvert (Passes 5.08 cfs of 6.13 cfs potential flow)
3=Orifice/Grate (Orifice Controls 2.54 cfs @ 4.66 fps)
5=Orifice/Grate (Orifice Controls 2.54 cfs @ 3.24 fps)
2=Orifice/Grate (Orifice Controls 0.62 cfs @ 7.12 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=369.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Basin 2

Inflow Area = 0.431 ac, 0.00% Impervious, Inflow Depth > 2.86" for 100-year event
Inflow 1.65cfs @ 12.06 hrs, Volume= 0.103 af

Outflow 0.61cfs @ 12.34 hrs, Volume= 0.100 af, Atten=63%, Lag= 16.6 min
Primary 0.61cfs @ 12.34 hrs, Volume= 0.100 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 372.93' @ 12.34 hrs Surf.Area= 1,482 sf Storage= 1,096 cf

Plug-Flow detention time= 31.0 min calculated for 0.100 af (97% of inflow)
Center-of-Mass det. time= 21.8 min ( 829.6 - 807.7 )

Volume Invert Avail.Storage Storage Description

#1 372.00' 5,628 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)

372.00 885 0 0

374.00 2,175 3,060 3,060

375.00 2,960 2,568 5,628
Device Routing Invert Outlet Devices

#1  Primary 372.00" 6.0" Round Culvert

L=115.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 372.00' / 370.00" S=0.0174"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.61 cfs @ 12.34 hrs HW=372.92' (Free Discharge)
1=Culvert (Inlet Controls 0.61 cfs @ 3.12 fps)

Summary for Pond 3P: Basin 3

Inflow Area = 0.998 ac, 59.65% Impervious, Inflow Depth > 5.53" for 100-year event
Inflow = 6.48 cfs @ 12.10 hrs, Volume= 0.460 af

Outflow = 440cfs@ 12.21 hrs, Volume= 0.391 af, Atten=32%, Lag= 7.0 min
Primary = 0.97 cfs @ 12.20 hrs, Volume= 0.342 af

Secondary = 3.41cfs @ 12.21 hrs, Volume= 0.049 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=361.75' @ 12.20 hrs Surf.Area= 3,402 sf Storage= 8,507 cf

Plug-Flow detention time= 142.4 min calculated for 0.390 af (85% of inflow)
Center-of-Mass det. time= 98.8 min ( 866.2 - 767.4 )

Volume Invert Avail.Storage Storage Description

#1 356.00' 8,507 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

356.00 705 0 0

358.00 1,710 2,415 2,415

360.00 2,825 4,535 6,950

360.50 3,402 1,557 8,507
Device Routing Invert Outlet Devices

#1  Primary 358.00' 5.0" Round Culvert L=38.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 358.00' / 356.00' S= 0.0526 /" Cc= 0.900
n=0.012, Flow Area= 0.14 sf

#2  Secondary 361.50' 10.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.97 cfs @ 12.20 hrs HW=361.75" (Free Discharge)
T 1=culvert (Inlet Controls 0.97 cfs @ 7.15 fps)

Secondary OutFlow Max=2.98 cfs @ 12.21 hrs HW=361.73" (Free Discharge)
* 2-Broad-Crested Rectangular Weir (Weir Controls 2.98 cfs @ 1.29 fps)

Summary for Pond 4P: Basin 4

Inflow Area = 0.815 ac, 34.29% Impervious, Inflow Depth > 4.39" for 100-year event
Inflow 473 cfs@ 12.06 hrs, Volume= 0.298 af

Outflow 0.99cfs @ 12.48 hrs, Volume= 0.255 af, Atten=79%, Lag= 25.2 min
Primary 0.99 cfs @ 12.48 hrs, Volume= 0.255 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 395.02' @ 12.48 hrs Surf.Area= 2,581 sf Storage= 5,854 cf

Plug-Flow detention time= 106.8 min calculated for 0.254 af (85% of inflow)
Center-of-Mass det. time= 64.5 min ( 848.8 - 784.3)

Volume Invert Avail.Storage Storage Description

#1 392.00' 8,610 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
392.00 1,390 0 0
394.00 2,080 3,470 3,470
396.00 3,060 5,140 8,610

Device Routing Invert Outlet Devices

#1  Primary 393.00' 6.0" Round Culvert L=40.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 393.00' / 390.00' S=0.0750'/" Cc=0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.99 cfs @ 12.48 hrs HW=395.02"' (Free Discharge)
T _1=Culvert (Inlet Controls 0.99 cfs @ 5.06 fps)

Summary for Pond 5P: Basin 5

Inflow Area = 0.248 ac, 34.24% Impervious, Inflow Depth > 4.39" for 100-year event
Inflow 1.49cfs @ 12.04 hrs, Volume= 0.091 af

Outflow 0.08 cfs @ 14.38 hrs, Volume= 0.020 af, Atten=95%, Lag= 140.7 min
Primary 0.08 cfs @ 14.38 hrs, Volume= 0.020 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 363.51' @ 14.38 hrs Surf.Area= 1,866 sf Storage= 3,081 cf

Plug-Flow detention time= 311.1 min calculated for 0.020 af (22% of inflow)
Center-of-Mass det. time= 200.6 min ( 983.4 - 782.8 )
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Volume Invert Avail.Storage Storage Description
#1 361.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
361.00 285 0 0
362.00 1,215 750 750
364.00 2,075 3,290 4,040

Device Routing Invert Outlet Devices
#1  Primary 363.50" 16.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.06 cfs @ 14.38 hrs HW=363.51" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.06 cfs @ 0.29 fps)
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NOAA Atlas 14, Volume 10, Version 3

Precipitation Frequency Data Server

Location name: North Grosvenordale,
Connecticut, USA*

Latitude: 41.9744°, Longitude: -71.904° £

Elevation: m/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
Durati Average recurrence interval (years)
uration
1 2 5 10 25 50 100 200 500 1000
5-min 0.329 0.392 0.495 0.579 0.696 0.784 0.875 0.976 1.12 1.23
(0.260-0.413)||(0.308-0.492)||(0.388-0.624)(| (0.452-0.735)||(0.524-0.921)||(0.578-1.06)|| (0.625-1.23)|[(0.660-1.40)|((0.725-1.67)||(0.780-1.88)
10-min 0.466 0.555 0.700 0.820 0.985 1.1 1.24 1.38 1.58 1.75
(0.368-0.585)|(0.437-0.697)||(0.549-0.882)|| (0.640-1.04) || (0.742-1.31) ||(0.818-1.50)||(0.885-1.74)||(0.936-1.99)| (1.03-2.36) || (1.11-2.66)
15-min 0.549 0.653 0.823 0.964 1.16 1.31 1.46 1.63 1.86 2.05
(0.433-0.689)|(0.514-0.820)|| (0.646-1.04) || (0.753-1.22) || (0.874-1.54) ||(0.963-1.77)|| (1.04-2.05) || (1.10-2.34) |[ (1.21-2.78) || (1.30-3.13)
30-min 0.770 0.916 1.16 1.35 1.63 1.83 2.056 2.28 2.62 2.88
(0.607-0.966)|| (0.722-1.15) || (0.907-1.46) || (1.06-1.72) || (1.23-2.15) || (1.35-2.48) || (1.46-2.87) || (1.55-3.29) |[ (1.70-3.90) || (1.83-4.39)
60-min 0.991 1.18 1.49 1.74 2.10 2.36 2.64 2,94 3.37 3.71
(0.782-1.24) || (0.929-1.48) || (1.17-1.88) || (1.36-2.21) || (1.58-2.77) || (1.74-3.19) || (1.88-3.70) || (1.99-4.23) || (2.19-5.03) || (2.35-5.66)
2hr 1.27 1.50 1.88 2.20 2.63 295 3.30 3.72 4.35 4.88
(1.01-1.58) || (1.19-1.88) || (1.49-2.36) || (1.73-2.77) || (2.00-3.48) || (2.20-4.00) || (2.39-4.66) || (2.52-5.32) || (2.83-6.45) || (3.10-7.39)
3-hr 1.46 1.73 217 2.53 3.03 3.40 3.80 4.29 5.06 5.73
(1.17-1.82) || (1.38-2.15) || (1.72-2.70) || (2.00-3.17) || (2.32-3.99) || (2.54-4.59) || (2.77-5.36) || (2.92-6.13) || (3.30-7.48) || (3.65-8.64)
6-hr 1.86 2.21 2.79 3.26 3.92 4.40 4.93 5.60 6.64 7.55
(1.49-2.29) || (1.77-2.73) || (2.23-3.45) || (2.59-4.07) || (3.02-5.14) || (3.32-5.92) || (3.62-6.93) || (3.82-7.93) || (4.34-9.75) || (4.82-11.3)
12-hr 2.33 2.80 3.57 4.21 5.10 5.75 6.46 7.33 8.67 9.82
(1.88-2.85) || (2.26-3.43) || (2.87-4.40) || (3.37-5.22) || (3.94-6.63) || (4.35-7.66) || (4.75-8.99) || (5.02-10.3) || (5.69-12.6) || (6.29-14.6)
24-hr 2.76 3.36 4.34 5.16 6.28 7.1 8.00 9.09 10.8 12.2
B (2.25-3.36) || (2.73-4.10) || (3.52-5.31) || (4.15-6.34) || (4.88-8.11) ||(5.41-9.41) (| (5.91-11.1) || (6.26-12.7) || (7.08-15.6) || (7.81-18.0)
2.da 3.1 3.82 4.97 5.93 7.25 8.22 9.28 10.6 12.6 14.3
y (2.55-3.76) || (3.13-4.62) || (4.06-6.04) || (4.81-7.24) || (5.67-9.32) || (6.30-10.8) || (6.90-12.8) || (7.31-14.7) || (8.31-18.1) || (9.19-21.0)
3-da 3.37 4.14 5.39 6.43 7.86 8.91 10.1 1.5 13.6 15.5
y (2.78-4.06) || (3.40-4.99) || (4.41-6.52) || (5.23-7.82) || (6.17-10.1) || (6.85-11.7) || (7.51-13.8) || (7.94-15.9) || (9.04-19.6) || (10.0-22.7)
4-da 3.61 4.42 5.76 6.85 8.37 9.48 10.7 12.2 14.5 16.5
-day (2.98-4.33) || (3.65-5.31) || (4.72-6.93) || (5.59-8.31) || (6.59-10.7) || (7.31-12.4) || (8.00-14.6) || (8.46-16.8) || (9.62-20.7) || (10.7-24.0)
7-da 4.28 5.19 6.68 791 9.61 10.9 12.2 13.9 16.5 18.7
-day (3.55-5.11) || (4.31-6.20) || (5.52-8.01) || (6.49-9.54) || (7.61-12.2) || (8.41-14.1) || (9.18-16.6) || (9.68-19.1) || (11.0-23.4) || (12.1-27.1)
10-da 4.96 5.93 7.51 8.82 10.6 12.0 13.4 16.1 17.8 20.0
y (4.14-5.90) || (4.93-7.06) || (6.22-8.97) || (7.26-10.6) || (8.43-13.4) || (9.27-15.4) || (10.1-18.0) || (10.6-20.7) | (11.8-25.1) || (13.0-28.9)
20-da 712 8.15 9.84 1.2 13.2 14.6 16.1 17.8 20.1 22.0
y (5.98-8.41) || (6.84-9.64) || (8.22-11.7) || (9.32-13.4) || (10.5-16.4) || (11.3-18.6) || (12.0-21.2) || (12.5-24.1) |[ (13.5-28.2) || (14.3-31.5)
30-da 8.94 9.99 1.7 13.2 15.1 16.6 18.2 19.7 21.7 23.2
y (7.54-10.5) || (8.42-11.8) || (9.83-13.8) || (11.0-15.6) || (12.1-18.6) || (12.9-20.9) || (13.5-23.6) || (13.9-26.5) || (14.6-30.3) || (15.1-33.1)
45-da 1.2 12.3 14.0 16.5 17.5 19.1 20.6 220 23.7 249
y (9.47-13.1) || (10.4-14.4) || (11.8-16.5) || (13.0-18.4) || (14.0-21.4) || (14.9-23.8) || (15.3-26.5) || (15.6-29.5) || (16.0-33.0) || (16.3-35.4)
60-da 13.1 14.2 16.0 17.5 19.5 21.2 227 241 25.6 26.5
y (11.1-15.2) || (12.0-16.6) || (13.5-18.7) || (14.7-20.6) || (15.7-23.8) || (16.5-26.3) || (16.9-29.0) || (17.1-32.1) || (17.3-35.4) || (17.4-37.6)
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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National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
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Soil Map—State of Connecticut
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- Soil Map Unit Lines : misunderstanding of the detail of mapping and accuracy of soil
. R Other line placement. The maps do not show the small areas of
(] Soil Map Unit Points . ) .
= Special Line Features contrasting soils that could have been shown at a more detailed

scale.
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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.

State of Connecticut
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Soil Survey Area:
Survey Area Data:

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

Date(s) aerial images were photographed:
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The orthophoto or other base map on which the soil lines were
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Soil Map—State of Connecticut

Pollock

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
3 Ridgebury, Leicester, and 35 30.1%
Whitman soils, 0 to 8
percent slopes, extremely
stony
38C Hinckley loamy sand, 3to 15 0.1 0.6%
percent slopes
73C Charlton-Chatfield complex, 0 8.0 69.3%
to 15 percent slopes, very
rocky
Totals for Area of Interest 11.6 100.0%
UsDA  Natural Resources Web Soil Survey 5/3/2023
== Conservation Service National Cooperative Soil Survey Page 30of3
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Hydrologic Soil Group—State of Connecticut
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Hydrologic Soil Group—State of Connecticut

Pollock

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
3 Ridgebury, Leicester, D 35 30.1%
and Whitman soils, 0
to 8 percent slopes,
extremely stony
38C Hinckley loamy sand, 3 |A 0.1 0.6%
to 15 percent slopes
73C Charlton-Chatfield B 8.0 69.3%
complex, 0to 15
percent slopes, very
rocky
Totals for Area of Interest 11.6 100.0%
UsDA  Natural Resources Web Soil Survey 5/3/2023
== Conservation Service National Cooperative Soil Survey Page 3 0of 4



Hydrologic Soil Group—State of Connecticut Pollock

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

UsDA  Natural Resources Web Soil Survey 5/3/2023
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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Agenda Item E) a) 3. Old Applications

IWA23011, Kevin Calabro, 117 New Road, (Assessor’'s
Map 154, block 3, lot 2H), relocation of man-made
watercourse, curtain drain, clearing and grading in 100-
foot upland review area, stamped received 5/2/23, to be
statutorily received 5/9/23.









DRAINAGE ANALYSIS
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PROPOSED DRIVEWAY SWALE
NEW ROAD
THOMPSON, CT

April 2023

Prepared for

Kevin Calabro

Prepared by

Normand Thibeault Jr., P.E.
CT License #22834




Introduction

In order to address persistent groundwater flow associated with historical over excavation on the
subject property and runoff conditions during rain events, Killingly Engineering Associates, LLC
has evaluated runoff conditions from the subject property and designed a grassed drainage swale
along the existing driveway to convey runoff to a cross culvert at New Road. The attached
computation verifies that the swale is capable of conveying a 100-year design storm with
sufficient factor of safety.

Summary

According to the USDA-NRCS Soil Survey, the site generally consists of soils associated with
hydrologic soil group “A” which are excessively well drained. On this property, these soils have
been disturbed and excavation on site indicates that the surface soils are underlain with ledge and
restrictive soils.

The calculations utilized HydroCAD® Stormwater Modeling System, a computer model, to
analyze pre-and post-development drainage conditions, and to aid in the design of the stormwater
detention system. The model used the Soil Conservation Service TR-20 method with a Type IlI
24-hour rainfall to calculate the runoff. The 2 through 100-year frequency storms were analyzed
to evaluate peak runoff for conditions for existing and proposed conditions. The table below
summarizes our findings;

Peak Runoff Rates to Grassed Swale

. : Existing
Design Storm | Depth (in) Peak
2-Year 3.36 0.06 CFS
S-Year 4.27 0.42 CFS
10-Year 5.03 0.96 CFS
25-Year 6.08 2.04 CFS
50-Year 6.86 3.01 CFS
100-Year 7.68 4.20 CES

The capacity of the swale when full is 17.7 CFS and the maximum capacity of the 4” curtain
drain and 2” well overflow is less than 1 cubic foot per second. The swale as designed is capable
of conveying a 100-year design storm plus any additional flows generated by the curtain drain
and well overflow.
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Reach

Drainage Area 1

Driveway Swale

Routing Diagram for Drainage Analysis
Prepared by Killingly Engineering Associates, LLC, Printed 5/30/2023

HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC




New Road

Drainage Analysis Type lll 24-hr 2-year Rainfall=3.36"

Prepared by Killingly Engineering Associates, LLC Printed
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC

5/30/2023
Page 2

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 0.06 cfs @ 12.65 hrs, Volume= 0.024 af, Depth> 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.36"

Area (sf) CN Description

4,100 98 Roofs, HSG A

4,450 96 Gravel surface, HSG A

3,240 98 Water Surface, HSG A
62,130 49 50-75% Grass cover, Fair, HSG A
41,130 36 Woods, Fair, HSG A

115,050 49 Weighted Average
107,710 93.62% Pervious Area
7,340 6.38% Impervious Area

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

16.4 470 0.0590 0.48 Lag/CN Method, Tc 1

Summary for Reach 1R: Driveway Swale

Inflow Area = 2.641 ac, 6.38% Impervious, Inflow Depth > 0.11" for 2-year event
Inflow = 0.06 cfs @ 12.65 hrs, Volume= 0.024 af
Outflow = 0.06 cfs @ 13.33 hrs, Volume= 0.023 af, Atten=9%, Lag= 40.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.68 fps, Min. Travel Time= 14.1 min
Avg. Velocity = 0.58 fps, Avg. Travel Time= 16.8 min

Peak Storage= 47 cf @ 13.09 hrs
Average Depth at Peak Storage= 0.04"'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 17.72 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 6.00'
Length= 580.0" Slope= 0.0207 '/’

Inlet Invert= 462.00', Outlet Invert= 450.00'




New Road

Drainage Analysis Type lll 24-hr 5-year Rainfall=4.34"

Prepared by Killingly Engineering Associates, LLC Printed
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC

5/30/2023
Page 3

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 0.44 cfs @ 12.46 hrs, Volume= 0.075 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 5-year Rainfall=4.34"

Area (sf) CN Description

4,100 98 Roofs, HSG A

4,450 96 Gravel surface, HSG A

3,240 98 Water Surface, HSG A
62,130 49 50-75% Grass cover, Fair, HSG A
41,130 36 Woods, Fair, HSG A

115,050 49 Weighted Average
107,710 93.62% Pervious Area
7,340 6.38% Impervious Area

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

16.4 470 0.0590 0.48 Lag/CN Method, Tc 1

Summary for Reach 1R: Driveway Swale

Inflow Area = 2.641 ac, 6.38% Impervious, Inflow Depth > 0.34" for 5-year event
Inflow = 0.44 cfs @ 12.46 hrs, Volume= 0.075 af
Outflow = 0.42 cfs @ 12.66 hrs, Volume= 0.073 af, Atten=6%, Lag= 12.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.43 fps, Min. Travel Time= 6.8 min
Avg. Velocity = 0.85 fps, Avg. Travel Time= 11.4 min

Peak Storage= 170 cf @ 12.54 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 17.72 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 6.00'
Length= 580.0" Slope= 0.0207 '/’

Inlet Invert= 462.00', Outlet Invert= 450.00'




New Road

Drainage Analysis Type lll 24-hr 10-year Rainfall=5.16"
Prepared by Killingly Engineering Associates, LLC Printed 5/30/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 1.00 cfs @ 12.34 hrs, Volume= 0.134 af, Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=5.16"

Area (sf) CN Description
4,100 98 Roofs, HSG A
4,450 96 Gravel surface, HSG A
3,240 98 Water Surface, HSG A
62,130 49 50-75% Grass cover, Fair, HSG A
41,130 36 Woods, Fair, HSG A
115,050 49 Weighted Average
107,710 93.62% Pervious Area
7,340 6.38% Impervious Area

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

16.4 470 0.0590 0.48 Lag/CN Method, Tc 1

Summary for Reach 1R: Driveway Swale

Inflow Area = 2.641 ac, 6.38% Impervious, Inflow Depth> 0.61" for 10-year event
Inflow = 1.00cfs @ 12.34 hrs, Volume= 0.134 af
Outflow = 0.96 cfs @ 12.51 hrs, Volume= 0.132 af, Atten=4%, Lag= 10.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.89 fps, Min. Travel Time= 5.1 min
Avg. Velocity = 1.02 fps, Avg. Travel Time= 9.5 min

Peak Storage= 295 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 17.72 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 6.00'
Length= 580.0" Slope= 0.0207 '/’

Inlet Invert= 462.00', Outlet Invert= 450.00'




New Road

Drainage Analysis Type lll 24-hr 25-year Rainfall=6.28"
Prepared by Killingly Engineering Associates, LLC Printed 5/30/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 212cfs@ 12.28 hrs, Volume= 0.235 af, Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.28"

Area (sf) CN Description
4,100 98 Roofs, HSG A
4,450 96 Gravel surface, HSG A
3,240 98 Water Surface, HSG A
62,130 49 50-75% Grass cover, Fair, HSG A
41,130 36 Woods, Fair, HSG A
115,050 49 Weighted Average
107,710 93.62% Pervious Area
7,340 6.38% Impervious Area

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

16.4 470 0.0590 0.48 Lag/CN Method, Tc 1

Summary for Reach 1R: Driveway Swale

Inflow Area = 2.641 ac, 6.38% Impervious, Inflow Depth > 1.07" for 25-year event
Inflow = 212cfs@ 12.28 hrs, Volume= 0.235 af
Outflow = 2.04cfs@ 12.41 hrs, Volume= 0.233 af, Atten=4%, Lag= 8.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.41 fps, Min. Travel Time= 4.0 min
Avg. Velocity = 1.20 fps, Avg. Travel Time= 8.1 min

Peak Storage= 494 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 17.72 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 6.00'
Length= 580.0" Slope= 0.0207 '/’

Inlet Invert= 462.00', Outlet Invert= 450.00'




New Road

Drainage Analysis Type lll 24-hr 50-year Rainfall=7.11"
Prepared by Killingly Engineering Associates, LLC Printed 5/30/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 3.14cfs@ 12.26 hrs, Volume= 0.322 af, Depth> 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-year Rainfall=7.11"

Area (sf) CN Description
4,100 98 Roofs, HSG A
4,450 96 Gravel surface, HSG A
3,240 98 Water Surface, HSG A
62,130 49 50-75% Grass cover, Fair, HSG A
41,130 36 Woods, Fair, HSG A
115,050 49 Weighted Average
107,710 93.62% Pervious Area
7,340 6.38% Impervious Area

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

16.4 470 0.0590 0.48 Lag/CN Method, Tc 1

Summary for Reach 1R: Driveway Swale

Inflow Area = 2.641 ac, 6.38% Impervious, Inflow Depth > 1.46" for 50-year event
Inflow = 3.14cfs@ 12.26 hrs, Volume= 0.322 af
Outflow = 3.01cfs@ 12.38 hrs, Volume= 0.319 af, Atten=4%, Lag= 6.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.71 fps, Min. Travel Time= 3.6 min
Avg. Velocity = 1.31 fps, Avg. Travel Time= 7.4 min

Peak Storage= 651 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 17.72 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 6.00'
Length= 580.0" Slope= 0.0207 '/’

Inlet Invert= 462.00', Outlet Invert= 450.00'




New Road

Drainage Analysis Type Ill 24-hr 100-year Rainfall=8.00"
Prepared by Killingly Engineering Associates, LLC Printed 5/30/2023
HydroCAD® 10.00-26 s/n 07240 © 2020 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 433 cfs@ 12.26 hrs, Volume= 0.425 af, Depth> 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year Rainfall=8.00"

Area (sf) CN Description
4,100 98 Roofs, HSG A
4,450 96 Gravel surface, HSG A
3,240 98 Water Surface, HSG A
62,130 49 50-75% Grass cover, Fair, HSG A
41,130 36 Woods, Fair, HSG A
115,050 49 Weighted Average
107,710 93.62% Pervious Area
7,340 6.38% Impervious Area

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

16.4 470 0.0590 0.48 Lag/CN Method, Tc 1

Summary for Reach 1R: Driveway Swale

Inflow Area = 2.641 ac, 6.38% Impervious, Inflow Depth> 1.93" for 100-year event
Inflow = 433 cfs@ 12.26 hrs, Volume= 0.425 af
Outflow = 420cfs @ 12.36 hrs, Volume= 0.422 af, Atten= 3%, Lag= 6.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.98 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 1.40 fps, Avg. Travel Time= 6.9 min

Peak Storage= 819 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 17.72 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 6.00'
Length= 580.0" Slope= 0.0207 '/’

Inlet Invert= 462.00', Outlet Invert= 450.00'
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NOTES:
1. This survey has been prepared pursuant to the Regulations N
of Connecticut State Agencies Sections 20—300b—1 through
20-300b-20 and the “Standards for Surveys and Maps in the /

State of Connecticut” as adopted by the Connecticut
Association of Land Surveyors, Inc. on September 26, 1996;

— This survey conforms to a Class "A—2" horizontal accuracy. /

— Topographic features conform to a Class "T-27, "V-2"
vertical accuracy. /

— Survey Type: Improvement Location Survey.

— Boundary Determination Category: Resurvey.

2. Zone = RA-BO.

3. Owner of record: Kevin Calabro
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Thompson, CT 06277
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6/5/23, 12:00 PM Re: Grays filled in their swale [Application IWA23011] - Marla Butts - Outlook

Re: Grays filled in their swale [Application IWA23011]

Marla Butts <wetlands@thompsonct.org>
Thu 6/1/2023 1:29 PM

To:Kevin Calabro <calabro722@gmail.com>

Cc:Norm Thibeault <nthibeault@killinglyea.com>

[ﬂJ 1 attachments (4 MB)
Proximate Drainage Area to Calabro Barn Paddock (Application IWA23011).pdf;

Kevin, as we discussed yesterday, that particular ditch is not regulated by the Inland Wetlands
Commission as it does not meet the definition of a watercourse and is not located within the 100-foot
upland review area. You can establish a ditch from your northern corner pin to the western edge of the
paddock next to the barn. You will need to amend the application if you want a more formal ditch from
the paddock to the "ponded area" that is referenced on your site plan. | suggest you contact your
engineer regarding adding that drainage area to his design calculations to ensure your proposed
driveway channel can handle the additional flow without a problem. Attached for your engineer's
benefit is a MapGeo print showing my estimated location of the contributing drainage area to the start
of the ditch filled in on the Gray's property. The wetlands system in the Gray's property east of your
property is very flat and overland flow appears to go in a southerly direction on the east side of the
stonewall internal to your property. | estimate the contributing drainage area to be less than 12,000 sq
ft.

The next meeting of the Inland Wetlands Commission is scheduled for June 13, 2023 via ZOOM. Please
have Mr. Thibeault available to answer questions and you should be prepared to answer questions
regarding how you plan to construct the formalized ditch without causing a pollution problem. Call me
on Monday if you would like to discuss this. - Marla Butts, Thompson Wetlands Agent

From: Kevin Calabro <calabro722 @gmail.com>
Sent: Wednesday, May 31, 2023 2:33 PM

To: Marla Butts <wetlands@thompsonct.org>
Subject: Grays filled in their swale

Hi Marla. They Grays filled in the swale that they made feeding their pond. Do you know how much
water comes out off of their property!? | can send you a video. | can make it go into my swale? | don't

know what to do ?

CAUTION: This email originated from outside the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

about:blank 1/3



6/5/23, 12:00 PM Re: Grays filled in their swale [Application IWA23011] - Marla Butts - Outlook

about:blank 2/3



6/5/23, 12:00 PM Re: Grays filled in their swale [Application IWA23011] - Marla Butts - Outlook

Sent from my iPhone

about:blank 3/3



Town of Thompson, CT June 1, 2023

Proximate Drainage Area to Calabro Barn Paddock (Application IWA23011)

1" =99.1377425396997 ft

Print map scale is approximate.
Critical layout or measurement
activities should not be done using
this resource.

MAP FOR REFERENCE ONLY
NOT A LEGAL DOCUMENT

Town of Thompson, CT makes no claims and no warranties,
expressed or implied, concerning the validity or accuracy of
the GIS data presented on this map.

Geometry updated December 1, 2022
Data updated December 1, 2022




Agenda Item E) b) 1. New Applications

WAA23012, David Bove, 519 Brandy Hill Road,
(Assessor’'s Map 143, block 17, lot 1A), 22’ x 4" house
addition and new 20’ x 24" attached garage, stamped

received 5/9/23, under review.



Town of Thompson, CT

June 12, 2023

Locus Map for 511 Brandy Hill Rd Application WAA23012

1" =308.6119822361823 ft

Property Information

Property ID 4692
Location 511 BRANDY HILL RD
Owner BOVE KENNETH EST OF

MAP FOR REFERENCE ONLY
NOT A LEGAL DOCUMENT

Town of Thompson, CT makes no claims and no warranties,

expressed or implied, concerning the validity or accuracy of
the GIS data presented on this map.

Geometry updated December 1, 2022
Data updated December 1, 2022

Print map scale is approximate.
Critical layout or measurement
activities should not be done using
this resource.
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Date

1) Name of Applicant D A\_}' ! 0 30 UE
Home Address :Y?j (ﬂgl{ RO WEng(yﬂ‘f, /VY /IJ?O
Home Tele & Hrs SI-(: "369" 8 7@2/ Business Tele & Hrs 5/6 ~3657 “8702/

Business Address

2} Applicant’s interest in the Property: |X Owner Other
INLAND WETLANDS APPROVALS CAN BE GRANTED TO PROPERTY QWNER ONLY.

3) Name of Property Owner (if not applicant)

Home Address

Business Address

Home Tele & Hrs Business Tele & Hrs

4) Geographical Location of the Property (site plan to inciude utility pole number nearest property or other
identifying landmarks)

Pole # and Location 7Y

Street or Road Location __ {7/ ggﬂﬂ- gg& h““ A0 THa P 54/
Tax Assessor's Map# / Q\i

Block #__J7
Lot # that appears on site plan__/ ﬂ

Deed Information :  Volume . 1 © 377
Page # ‘Z!'?__

5} The property to be affected by the proposed activity contains:
Soif Types fﬁul}j /ZOOM M1 X

Wetland Sails / {Swamp Marsh Bog Vernal Pool

)

Watercourses (Lake or Pond Stream or River Intermittent Stream )

Fioodpiain - \ﬁ@

8) Description of the Activity for which Approval is requested /‘/ ﬂ/c)‘ F Kg M) UA L /‘)

Page 2 of 4




7) Submit a Site Plan, drawn to scale, with the certification of the preparing Surveyor and/or Engineer
including:

O 1-Locus map at approx. 1" = 1000'

[0 2-Location of property, with boundaries defined and utility pole # near property and any other
identifying landmarks.

O 3-Location of wetlands and /or watercourses. A wetiand defineation in the field must be marked

with numbered wetlands flags by a certified soil scientist and located on the map/site plan. Site plan
shall bear the soil scientist’s original signature.

O 4-Soil types on the property.

[0 5-Flood Hazard area classification and defineation.

1 6-(a)Location of the proposed activity (i.e. house, septic, well or other areas to be disturbed).
(b)Location of perc tests and soil test holes.
(c)Copy of NDDH approval to construct or repair subsurface sewage disposal system.

O 7-Nature and volume of the material to be placed, removed, or transferred.

O 8-Topographical contours, proposed and existing.

O 9-Location and supporting data for proposed drainage.

0 10-Dats, scale (recommend 1"=40") and North arrow.

O 11-Proposed limits of clearing/disturbance and location of stockplles during construction.

O 12-Location of proposed Erosion and Sedimentation controis and other management practices and

mitigation measures which may be considered as a condition of issuing a permit for the proposed
regulated activity. The erosion and sedimentation control provisions on the site plan must comply with
the most current CT DEP edition of the Connecticut Guidelines for Soil Erosion and Sedimentation
Control and be so noted on the plans.

O 13 -Location of proposed Stormwater treatment design on the site plan must comply with the most
current CT DEP edition of the Connecticut Stormwater Quality Manual and be so noted on the plans. it
is strongly recommended that low impact development techniques, stormwater management
techniques that are designed to approximate the pre-deveiopment site hydrology, be utilized in the
stormwater system design wherever practical and possible,

O 14-Location of proposed mitigation or wetland enhancement measures which may be considered

as a condition of issuing a permit for the proposed regulated activity.

O 15-Timing and description of phases of activities, installation of sediment and stormwater control
measures and temporary and permanent stabilization methods.

The Wetland Agent will notify you if any additional information is needed in order to properly
evaluate your proposal.

8) |s any portion of this property located withi{n\the watershed of a water company as defined in section 16-1 of
the Connecticut General Statutes? M y if yes, the Applicant is required to provide written notice of
the application by certified mail, return receipt requested, to the water company on the same day of filing
this permit application with the Thompson Intand Wetlands and Watercourses Commission. Documentation
of such notice shall be provided to the Commission,

Page 3 of 4

U‘wﬂﬁ BRoa..



9) Does any portion of this property contain a Naturai Diversity Data Base (NDDB) area of concemn as defined
on the map of Federal and State Listed Species and Significant Natural Communities, for Thompson,
Connecticut, prepared by the Connecticut Department of Environmental Protection? If yes,
the Applicant must contact the CT DEP for information regarding the State or Federal Listed Species of
Concern.

10) Names and Addresses of Abutters:

i bovsoueT J17 BCANY 1 il £D.

(6) 0THERS ((SEE Ammaicuts Spers

11) Estimated start date____ !'Sj/ 4 J

Estimated date of completion (all disturbed areas are stabilized /Z / Z3

12) The undersigned hereby consents to necessary and proper inspections of the above mentioned property
by the Agents of the Town of Thompson Inland Wetlands Commission, at reasonable times, both before
and after the approval in question has been granted by the Agent, inciuding site walks by Commission
members and staff for the purpose of understanding existing site conditions, which may be necessary in
order to render a decision on this application.

The undersigned swears that the information supplied in this completed application is accurate to the
best of her/his knowledge and belief.

ABSOLUTELY NO WORK I8 TO BEGIN UNTIL ALL. NECESSARY APPROVALS ARE OBTAINED.

Upon Approval the Applicant is responsible for publishing a notice of the approval, at the applicant’s
expense, in a newspaper having a general circulation in the Town of Thompson. The Agent will
provide the necessary notice to the newspaper for public notice, and such notice must be published
within ten (10) days of the date of approval.

Lol S b S-7-23

Signature of Applicant Date

Consent of Landowner if other than applicant Date

Please attach a written consent by the owner if applicant is not the property owner.

Page 4 of 4




Connecticut Department of

B ENERGY &
8 ENVIRONMENTAL
PROTECTION

79 Eim Street = Hartford, CT 06106-5127 www.ct.gov/deep Affirmative Action/Equal Opportunity Employer
June 13, 2017

Theodore Renauld Jr.
28 Island View Dr
Thompson, CT 06277
RenauldTed@gmail.com

Project: Septic System Repair on Bove Property located at 511 Brandy Hill Road in Thompson
NDDB Determination No.: 201704525

Dear Theodore Renauld Ir.,

1 have reviewed Natural Diversity Data Base (NDDB) maps and files regarding the area delineated on the
map provided for the proposed septic system repair at 511 Brandy Hill Road in Thompson, Connecticut. 1do
not anticipate negative impacts to State-listed species (RCSA Sec. 26-306) resulting from your proposed
activity at the site based upon the information contained within the NDDB. The resuit of this review does not
preclude the possibility that listed species may be encountered on site and that additional action may be
necessary to remain in compliance with certain state permits. This determination is good for two years.

Please re-submit a new NDDB Request for Review if the scope of work changes or if work has not begun on
this project by June 13, 2019.

Natural Diversity Data Base information includes all information regarding critical biological resources
available to us at the time of the request. This information is a compilation of data collected over the years by
the Department of Energy and Environmental Protection’s Natural History Survey and cooperating units of
DEEP, private conservation groups and the scientific community. This information is not necessarily the
result of comprehensive or site-specific field investigations. Consultations with the Data Base should not be
substitutes for on-site surveys required for environmental assessments. Current research projects and new
contributors continue to identify additional populations of species and locations of habitats of concern, as well
as, enhance cxisting data. Such new information is incorporated into the Data Base as it becomes available.

Please contact me if you have further questions at (860) 424-3592, or dawn.mckay@ct.gov . Thank you for
consulting the Natural Diversity Data Base.

Sincerely,

Shumn RN w@}

Dawn M. McKay
Environmental Analyst 3







Agenda ltem E) c) Applications Received After Agenda
was Published.

None



Agenda ltem F) Permit Extensions / Changes - None



Agenda Item G) a) Violations & Pending Enforcement
Actions

Notice of Permit Violation VIOL21036, Permit
IWA20022, Marc Baer, 1227 Thompson Rd

(Assessor’'s map 116, block 24, lot 10), grades
not as authorized in modified plan approved by
the Commission on February 9, 2021 - status.



Agenda Item G) b) Violations & Pending Enforcement
Actions

Notice of Violation VIOL22031, Douglas and Roberta
Gray, 0 New Road, (Assessors map 154, block 3, lot2J),

watercourse alternative causing flooding, issued
11/23/22 - status.



Agenda Item G) c) Violations & Pending Enforcement
Actions

Notice of Violation VIOL23007, Kevin Calabro,
117 New Road, (Assessor’'s map 154, block 3, lot

3H), earthmoving in 100-foot upland review area,
Issued 3/24/23 - status.



Agenda Item G) d) Violations & Pending Enforcement
Actions

Notice of Violation VIOL23013, Wojiech, Sudyka,
1574 Riverside Drive, (Assessor’'s map 55, block 695, lot

14), grading work exceeded scope of work authorized
by Permit IWA 21028, issued 5/22/23 - status.

































Agenda Item H) a) Other Business

New FEMA Flood Maps and amendments to Flood
Damage Prevention Ordinance



6/12/23, 3:39 PM Mail - Marla Butts - Outlook

Re: Floodplain Management

Ifkovic, Diane <Diane.Ifkovic@ct.gov>
Mon 6/5/2023 6:57 PM

To:First Selectman <firstselectman@thompsonct.org>
Cc:Marla Butts <wetlands@thompsonct.org>;Planner <planner@thompsonct.org>

Hello First Selectwoman St. Onge,

| apologize for the confusing letters from FEMA (I have heard this many times before) but no
need to panic. | am copying Tyra (town planner) and Marla (wetlands) to assist you with a local
update.

In a nutshell here is the situation:

 FEMA has been in the process of updating the flood maps in the Quinebaug River
watershed for a number of years.

¢ In Windham County, this includes the municipalities of Brooklyn, Danielson, Killingly,
Plainfield, Pomfret, Putnam, Sterling, and Thompson. There are also towns in New
London County that will be receiving updated maps.

e These communities, including Thompson, will be receiving final revised flood maps on
September 7, 2023.

¢ As part of this process Thompson must update its floodplain zoning regulation and/or
flood ordinance to adopt these new maps and make other required regulatory changes. |
provided the town a regulation review letter on March 27, 2023 outlining the
changes that need to be made. This letter went to Tyra and Marla.

¢ Itis accurate that Thompson will be suspended from the NFIP if these maps and
regulations are not adopted formally by the town by September 7, 2023.

| do not know exactly were Thompson is in the update process. Tyra and Marla will have to
give you that update. | would also appreciate an update. Once changes have been adopted |
need to update a FEMA database in order that Thompson remains in the NFIP and does not get
suspended.

| hope this helps clarify,

diane

From: First Selectman <firstselectman@thompsonct.org>
Sent: Monday, June 5, 2023 1:28 PM

To: Ifkovic, Diane <Diane.Ifkovic@ct.gov>

Subject: Floodplain Management

EXTERNAL EMAIL: This email originated from outside of the organization. Do not click any links or open any attachments
unless you trust the sender and know the content is safe.

https://outlook.office.com/mail/AAMKADUOODAwWNjhmLWESNzMINGQXMC 1hZGJiLTkzMjA3Z|ESMzAXMWAUAAAAAACII%2FEzwAjfSbmQaR7yzVOq... 1/2



6/12/23, 3:39 PM Mail - Marla Butts - Outlook
Good Afternoon Ms. Ifkovic,

Would you have a moment in the coming weeks to discuss flood plain management measures for the Town of
Thompson? | received notice from FEMA, and to be completely honest, | have no idea what my responsibilities
are. The letter stated the Town could be suspended from NFIP. Hoping that you could shed light on the
requirements so that the Town remains in compliance.

| am available most days from 11am-5pm.

Kind Regards,

Amy St.onge

First Selectman
Thompson, CT
860-923-9561 Ext. 5111

CAUTION: This email originated from outside the organization. Do not click links or open
attachments unless you recognize the sender and know the content is safe.

https://outlook.office.com/mail/AAMKADUOODAwWNjhmLWESNzMINGQXMC 1hZGJiLTkzMjA3Z]ESMzAXMWAUAAAAAACII%2FEzwAjfSbmQaR7yzVOq... 2/2



ORDINANCE NO. 10-055

Ordinance Amending the
FLOOD DAMAGE PREVENTION ORDINANCE
September 29, 1988 Vol. 10, Page 147

Section 1 - Statutory Authorization, Finding of Fact, Purpose, & Objective
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122
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131

132

133

134

135

STATUTORY AUTHORIZATION

The Legislature of the State of Connecticut has in Section 7-148(c) (7) of the
General Statutes delegated the responsibility to local governmental units to
adopt regulations designed to promote the public health, safety, and
general welfare of its citizenry. Therefore, the Town Meeting of the Town of
Thompson, Connecticut, does ordain as follows:

FINDINGS OF FACT

The flood hazard areas of the Town of Thompson are subject to periodic
inundation which results in loss of life and property, health and safety
hazards, disruption of commerce and governmental services, extraordinary
public expenditures for flood protection and relief, and impairment of the
tax base, all of which adversely affect the public health, safety, and general
welfare.

These flood losses are caused by the cumulative effect of obstructions in
floodplains causing increases in flood heights and velocities, and by the
occupancy in flood hazard area by uses vulnerable to flood or hazardous to
other lands which are inadequately elevated, flood-proofed, or otherwise
unprotected from flood damages.

STATEMENT OF PURPOSE

It is the purpose of this Ordinance to promote the public health, safety, and
general welfare, and to minimize public and private losses due to flood
conditions in specific areas by provisions designed to:

Restrict or prohibit uses which are dangerous to health, safety, and property
due to water or erosion hazards, or which result in damaging increases in
erosion or in flood heights or velocities;

Require that uses vulnerable to floods, including facilities which serve such
uses, be protected against flood damage at the time of initial construction.

Control the alteration of natural floodplains, stream channels, and natural
protective barriers which are involved in the accommodation of flood
waters.

Control filling, grading, dredging, and other development which may
increase erosion or flood damage, and;

Prevent or regulate the construction of flood barriers which may increase
flood hazards to other lands.



1.4 OBIJECTIVES
The objectives of this Ordinance are:
141 To protect human life and health;
142 To minimize expenditures of public money for costly flood control projects;

143 To minimize the need for rescue and relief efforts associated with flooding
and generally undertaken at the expense of the general public;

144 To minimize prolonged business interruptions;

145 To minimize damage to public facilities and utilities such as water and gas
mains, electric, telephone, and sewer lines, streets and bridges located in
floodplains.

146 To help maintain a stable tax base by providing for the sound use and
development of flood prone areas in such manner as to minimize flood
blight areas, and,

147 To insure that potential home buyers are notified that property is in a flood
area.

Section 2 - Definitions

Unless specifically defined below, words or phrases used in this Ordinance shall be
interpreted so as to give them the meaning they have in common usage and to
give this Ordinance its most reasonable application.

ADDITION (to an Existing Building): means any walled and roofed expansion to the
perimeter of a building in which the addition is connected by a common load-
bearing wall other than a fire wall. Any walled and roofed addition which is
connected by a fire wall or is separated by independent perimeter load-bearing
walls is new construction.

APPEAL: means a request for a review of the Building Official’'s interpretation fany
provision of this Ordinance or a request for a variance.

AREA OF SPECIAL FLOOD HAZARD: is the land in the floodplain within a
community subject to one percent (1%) or greater chance flooding in any given
year. The Area of Special Flood Hazard is also called the Special Flood Hazard Area
(SFHA). SFHAs are determined utilizing the base flood elevations (BFE) provided
on the flood profiles in the Flood Insurance Study (FIS) for a community. BFEs
provided on Flood Insurance Rate Map (FIRM) are only approximate (rounded up
or down) and should be verified with the BFEs published in the FIS for a specific
location. SFHAs include, but are not necessarily limited to, the land shown as Zones
A, Al1-30, AE, AO, AH on a FIRM.

BASE FLOOD: means the flood having a one percent (1%) chance of being equaled
or exceeded in any given year. also referred to as the one hundred year (100-year)
flood, as published by the Federal Emergency Management Agency (FEMA) as part
of a Flood Insurance Study (FIS) and depicted on a Flood Insurance Rate Map
(FIRM).

BASE FLOOD ELEVATON (BFE): is the elevation of the crest of the base flood or 100-
year flood. The height in relation to mean sea level expected to be reached by the
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waters of the base flood at pertinent pointsin the floodplains of coastal and riverine
areas.

BASEMENT: means that portion of a building having its floor subgrade (below
ground level) on all sides.

BREAKAWAY WALL: means a wall that is not part of the structural support of the
building and is intended through its design and construction to collapse under
specific lateral loading forces without causing damage to the elevated portion of
the building or the supporting foundation system.

BUILDING: means any structure built for support, shelter, or enclosure for any
occupancy or storage.

COST: as related to substantial improvements, the cost of any reconstruction,
rehabilitation, addition, alteration, repair or other improvement of a structure shall
be established by a detailed written contractor’'s estimate. The estimate shall
include, but not be limited to: the cost of materials (interior finishing elements,
structural elements, utility and service equipment); sales tax on materials, building
equipment and fixtures, including heating and air conditioning and utility meters;
labor; built-in appliances; demolition and site preparation; repairs made to
damaged parts of the building worked on at the same time; contractor's overhead;
contractor’s profit; and grand total. Items to be excluded include: cost of plans
and specifications, survey costs, permit fees, outside improvements such as
landscaping, sidewalks, fences, yard lights, irrigation systems, and detached
structures such as garages, sheds, and gazebos.

DEVELOPMENT: means any man-made change to improved or unimproved real
estate, including but not limited to the construction of buildings or other
structures; the construction of additions, alterations or substantial improvements
to buildings or structures; the placement of buildings or structures; mining,
dredging, filling, grading, paving, excavating, drilling operations or storage of
equipment;, the storage, deposition, or extraction of materials, and the installation,
repair or removal of public or private sewage disposal systems or water supply
facilities.

ELEVATED BUILDING: means a non-basement building built to have the lowest
floor elevated above the ground level by means of fill, solid foundation perimeter
walls, pilings, columns (posts and piers), shear walls, or breakaway walls.

EXISTING MANUFACTURED HOME PARK OR SUBDIVISION: is a manufactured
home park or subdivision for which the construction of facilities for servicing the
lots on which the manufactured homes are to be affixed (including, as a minimum,
the installation of utilities, the construction of streets, and either final site grading
or the pouring of concrete pads) is completed before November 1, 1984, the
effective date of the floodplain management regulations adopted by the
community.

EXPANSION TO AN EXISTING MANUFACTURED HOME PARK OR SUBDIVISION: is
the preparation of additional sites by the construction of facilities for servicing the
lots on which the manufacturing homes are to be affixed (including the
installation of utilities, the construction of streets, and either final site grading or
the pouring of concrete pads).

FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA): is the federal agency that
3




administers the National Flood Insurance Program (NFIP).

FINISHED LIVING SPACE: as related to fully enclosed areas below the base flood
elevation (BFE), a space that is, but is not limited to, heated and/or cooled, contains
finished floors, has sheetrock walls that may or may not be painted or wallpapered,
and other amenities such as furniture, appliances, bathrooms, fireplaces and other
items that are easily damaged by floodwaters and expensive to clean, repair or
replace. Unfinished enclosed areas below the BFE should comply with FEMA
Technical Bulletin 2, Flood-Damage Resistant Materials Requirements.

FLOOD OR FLOODING: means a general and temporary condition of partial or
complete inundation of normally dry land areas from: 1) the overflow of inland
water; 2) the unusual and rapid accumulation or runoff of surface waters from any
source.

FLOOD INSURANCE RATE MAP (FIRM): means an official map of a community, on
which the Federal Emergency Management Agency has delineated both the areas
of special flood hazard and the risk premium zones applicable to the community.

FLOOD INSURANCE STUDY (FIS): is the official study of a community in which the
Federal Emergency Management Agency (FEMA has conducted an
examination, evaluation and determination of flood hazards and, if
appropriate, corresponding water surface elevations.

FLOODWAY: means the channel of a river or other watercourse and the adjacent
land areas that must be reserved in order to discharge the base flood without
cumulatively increasing the water surface elevation more than one (1.0) foot. For
the purposes of these regulations, the term “Regulatory Floodway" is synonymous
in meaning with the term “Floodway”.

FLOOR: means the top surface of an enclosed area in a building (including
basement), i.e,, top of slab in concrete slab construction or top of wood flooring in
wood frame construction. The term does not include the floor of a garage used
solely for parking vehicles.

FUNCTIONALLY DEPENDENT USE OR FACILITY: means a use or facility that cannot
perform its intended purpose unless it is located or carried out in close proximity
to water. The term includes only docking facilities, port facilities that are necessary
for the loading and unloading of cargo or passengers, and ship building and ship
repair facilities. The term does not include seafood processing facilities, long-term
storage, manufacturing, sales or service facilities.

HIGHEST ADJACENT GRADE: means the highest natural elevation of the ground
surface, prior to construction, next to the proposed walls of a structure.

HISTORIC STRUCTURE: is any structure that is: (a) Listed individually in the
National Register of Historic Places (a listing maintained by the Department of the
Interior) or preliminarily determined by the Secretary of the Interior as meeting the
requirements for individual listing on the National Register; (b) Certified or
preliminarily determined by the Secretary of the Interior as contributing to the
historic significance of a registered historic district or a district preliminarily
determined by the Secretary to qualify as a registered historic district; (c)
Individually listed on a state inventory of historic places in states with historic
preservation programs which have been approved by the Secretary of the Interior;
or (d) Individually listed on a local inventory of historic places in commmunities with
4




historic preservation programs that have been certified either: (1) By an approved
state program as determined by the Secretary of the Interior or (2) Directly by the
Secretary of the Interior in states without approved programs.

LOWEST FLOOR: means the lowest floor of the lowest enclosed area (including
basement). An unfinished or flood resistant enclosure, usable solely for parking of
vehicles, building access or storage, in an area other than a basement area, is not
considered a building's lowest floor, provided that such an area meets the design
requirements specified in Section 5.3.2 of this Ordinance

MANUFACTURED HOME: means a structure, transportable in one or more
sections, which is built on a permanent chassis and designed to be used with or
without a permanent foundation when connected to the required utilities. The
term also includes park trailers, travel trailers, recreational vehicles and other
similar vehicles or transportable structures placed on a site for 180 consecutive
days or longer and intended to be improved property.

MANUFACTURED HOME PARK OR SUBDIVISION: means a parcel, or contiguous
parcels of land divided into two (2) or more manufactured home lots for rent or
sale.

MARKET VALUE: as related to substantial improvement and substantial damage,
the market value of the structure shall be determined by the tax assessor's
appraised value minus land value prior to the start of the initial repair or
improvement, or in the case of damage, the value of the structure prior to the
damage occurring.

MEAN SEA LEVEL (MSL): means, the North American Vertical Datum (NAVD) of
1988 or other datum, to which base flood elevations shown on a community’s Flood
Insurance Rate Map (FIRM) are referenced.

NEW CONSTRUCTION: means structures for which the “start of construction”
commenced on or after November 1,1984, the effective date of this Ordinance, and
includes any subsequent improvements to such structures.

NEW MANUFACTURED HOME PARK OR SUBDIVISION: means a manufactured
home park or subdivision for which the construction of facilities for servicing the
lots on which the manufactured homes are to be affixed (including at a minimum,
the installation of utilities, the construction of streets, and either final site grading
or the pouring of concrete pads) is completed on or after November 1, 1984, the
effective date of this Ordinance adopted by the community.

RECREATIONAL VEHICLE: means a vehicle which is: (a) built on a single chassis; (b)
four hundred (400) square feet or less when measured at the largest horizontal
projection; (c) designed to be self-propelled or permanently towable by a light duty
truck; and (d) designed primarily not for use as a permanent dwelling but as a
temporary living quarter for recreational, camping, travel, or seasonal use.

START OF CONSTRUCTION: for other than new construction or substantial
improvements under the Coastal Barrier Resources Act (P.L. 97-348), includes
substantial improvement, and means the date the building permit was issued,
provided the actual start of construction, repair, reconstruction, or improvement
was within 180 days of the permit date. The actual start means the first placement
or permanent construction of a structure (including a manufactured home) on a
site, such as the pouring of slabs or footings, installation of piles, construction of
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columns, or any work beyond the stage of excavation or placement of a
manufactured home on a foundation. Permanent construction does not include
land preparation, such as clearing, grading, and filling; nor does it include the
installation of streets and/or walkways; nor does it include excavation for a
basement footings, piers, or foundations, or the erection of temporary forms; nor
does it include the installation on the property of accessory buildings, such as
garages or sheds not occupied as dwelling units or not part of the main structure.
For a substantial improvement, the actual start of construction means the first
alteration of any wall, ceiling, floor, or other structural part of a building, whether
or not that alteration affects the external dimensions of the building.

STRUCTURE: means a walled and roofed building that is principally above ground,
including a manufactured home, a gas or liquid storage tank, or other man-made
facilities or infrastructures.

SUBSTANTIAL DAMAGE: means damage of any origin sustained by a structure,
whereby the cost of restoring the structure to its pre-damaged condition would
equal or exceed 50 percent of the market value of the structure before the damage
occurred.

SUBSTANTIAL IMPROVEMENT: means any combination of repairs, reconstruction,
alteration, rehabilitation, additions or other improvements to a structure, taking
place during the life of a structure in which the cumulative cost equals or exceeds
fifty percent of the market value of the structure before the “start of construction”
of the improvement. This term includes structures that have incurred “substantial
damage”, regardless of the actual repair work performed. The market value of the
structure should be (1) the tax assessor’'s appraised value of the structure prior to
the start of the initial repair or improvement, or (2) in the case of damage, the value
of the structure prior to the damage occurring. For the purposes of this definition,
“substantial improvement” is considered to occur when the first alteration of any
wall, ceiling, floor, or other structural part of the building commences, whether or
not the alternation affects the external dimensions of the structure. The term does
not, however, include either: (1) Any project for improvement of a structure to
correct existing violations of state or local health, sanitary, or safety code
specifications which have been previously identified by the local code
enforcement official and which are the minimum necessary to assure safe living
conditions; or (2) Any alteration of a “historic structure”, provided that the alteration
will not preclude the structure’s continued designation as a “historic structure”.

VARIANCE: is a grant of relief from the requirements of this Ordinance which
permits construction in a manner otherwise prohibited by this Ordinance where
specific enforcement would result in unnecessary hardship.

VIOLATION: means a failure of a structure or other development to be fully
compliant with the community’s floodplain management Ordinance. A structure
or other development without required permits, lowest floor elevation
documentation, flood-proofing certificates or required floodway encroachment
calculations is presumed to be in violation until such time as that documentation
is provided.

WATER SURFACE ELEVATION: means the height, in relation to the North American
Vertical Datum (NAVD) of 1988, (or other datum where specified) of floods of
various magnitudes and frequencies in the floodplains of coastal or river-line areas.
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Section 3 - General Provisions
3.1 LANDS TO WHICH THIS ORDINANCE APPLIES

This Ordinance shall apply to all areas of special flood hazards within the
jurisdiction of the Town of Thompson.

3.2 BASIS FOR ESTABLISHING THE AREAS OF SPECIAL FLOOD HAZARD

The areas of special flood hazard identified by the Federal Emergency
Management Agency (FEMA) in its scientific and engineering report entitled
Flood Insurance Study (FIS) for New London County, Connecticut, dated
September 7, 2023, and accompanying Flood Insurance Rate Maps (FIRM),
dated September 7, 2023, and other supporting data applicable to the Town of
Thompson, and any subsequent revisions thereto adopted by reference and
declared to be part of this Ordinance. Since mapping is legally adopted by
reference into this regulation it must take precedence when more restrictive
until such time as a map amendment or map revision is obtained from FEMA.

The areas of special flood hazard include any area shown on the FIRM as Zones
A, AE, AO, and AH, including areas designated as a floodway on a FIRM. Areas
of special flood hazard are determined utilizing the base flood elevations (BFE)
provided on the flood profiles in the Flood Insurance Study (FIS) for a
community. BFEs provided on Flood Insurance Rate Map (FIRM) are only
approximate (rounded up or down) and should be verified with the BFEs
published in the FIS for a specific location. Also included are areas of potential,
demonstrable or historical flooding, including any area contiguous with but
outside the areas of special flood hazard identified by FEMA, and where the
land surface elevation is lower than the base flood elevation (BFE) as shown in
the FIS, and the area is not protected from flooding by a natural or man-made
feature. The FIRM and FIS are file at the office of the Thompson Town Clerk,
Thompson Municipal Building, North Grosvenordale, Connecticut.

3.3 ESTABLISHING OF FLOODPLAIN MANAGEMENT ADMINISTRATION

A development Permit shall be required in conformance with the provisions of
this Ordinance prior to the commencement of any development activities.

3.4 COMPLIANCE

No structure or land shall hereafter be located, extended, converted, or
structurally altered without full compliance with the terms of this Ordinance
and other applicable regulations.

3.5 ABROCATION AND GREATER RESTRICTIONS

This Ordinance is not intended to repeal, abrogate, or impair any existing
easements, covenants, or deed restrictions. However, where this Ordinance and
another conflict or overlap, whichever imposes the more stringent restrictions
shall prevail.

3.6 INTERPRETATION

In the interpretation and application of this Ordinance all provisions shall be (1)
considered as minimum requirements; (2) liberally construed in favor of the
governing body, and (3) deemed neither to limit nor repeal any other powers
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granted under state statutes.

3.7 WARNING AND DISCLAIMER OF LIABILITY

The degree of flood protection required by this Ordinance is considered
reasonable for regulatory purposes and is based on scientific and engineering
consideration. Larger floods can and will occur on rare occasions. Flood heights
may be increased by man-made or natural causes. This Ordinance does not
imply that land outside the areas or special flood hazard or uses permitted
within such areas will be free from flooding or flood damages. This Ordinance
shall not create liability on the part of the Town of Thompson or by any officer or
employee thereof for any flood damages that result from reliance on this
Ordinance or any administrative decision lawfully made thereunder.

Section 4 - Administration
4.1 DESIGNATION OF THE ORDINANCE ADMINISTRATION

The Building Official is hereby appointed to administer and implement the
provisions of this Ordinance.

4.2 PERMIT PROCEDURES

Application for a Development Permit shall be made to the Building Official on
forms furnished by him or her prior to any development activities, and may
include, but not be limited to, the following plans in duplicate drawn to scale
showing the nature, location, dimensions, and elevations of the area in
guestion; existing or proposed structures, fill, storage of materials, drainage
facilities, and the location of the foregoing. Specifically, the following
information is required:

4.2.1 APPLICATION STAGE

a)

b)

0)

Elevation in relation to mean sea level of the proposed lowest floor
(including basement) of all structures (Section 5.3.1.(a));

Elevation in relation to mean sea level to which any nonresidential
structure will be flood-proofed (Section 5.3.1(b) (2));

Description of the extent to which any watercourses will be altered or
related as a result of proposed development;

A statement as to whether or not the proposed alterations to an existing
structure meets the criteria of the substantial improvement definition;

A statement as to whether there will be a dry access to the structure
during the 100-year storm event.

Where applicable the following certifications by a registered engineer or
architect are required, and must be provided to the Building Official. The
design and method of construction must be certified to be in
accordance with accepted standards of practice.

Non-residential Flood Proofing — must meet the provisions of Section
5.3.1 (b);

Enclosed areas below the Base Flood Elevation — if the mini design
criteria in Section 532 (a) - 53.2 (c) is not used, then the design and
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h)

)

construction methods must be certified as explained in Section 5.3.2 (a);

No increase in floodway heights may be allowed. Any development in a
floodway must meet the provisions of Section 5.3.3;

Breakaway Walls — non supporting breakaway wall, lattice work, or mesh
screening shall be allowed below the base flood elevation provided it is
not part of the structural support of the building and is designed so as to
breakaway under abnormally high tides or wave action, without damage
to the structural integrity of the building on which it is to be used and
provided the following design specifications are met;

1) Design safe loading resistance of each wall shall not be less than
ten (10) or more than twenty (20) pounds per square foot, or

2) If more than twenty (20) pounds per square foot, a registered
professional engineer or architect shall certify that the design wall
collapse would result from a water load less than that which would
occur during base flood event, and the elevated portion of the
building and supporting foundation system shall not be subject
to collapse, displacement, or other structural damage due to the
effects of wind and water loads acting simultaneously on all building
components during the base flood event. Maximum wind and water
loading values to be used in this determination shall each have one
(1%) percent chance of being equaled or exceeded in any given year,
(100-year mean recurrence interval).

If breakaway walls, lattice work, or screening are utilized, the resulting
enclosed space shall not be designed to be used for human habitation,
but shall be designed to be used only for parking of vehicles, building
access, or limited storage of maintenance equipment used in
connection with the premises.

Prior to construction, plans for any structures that will have breakaway
walls, lattice work, or screening must be submitted to the Building
Official for approval.

Any alterations, repair, reconstruction, or improvement to a structure
shall not enclose the space below the lowest floor except with breakaway
walls, lattice work, or screening.

Structural Anchoring; all new construction or substantial improvement
shall be securely anchored on pilings or columns.

All pilings and columns and the attached structures shall be anchored to
resist flotation, collapse, and lateral movement due to the effect of wind
and water loads acting simultaneously on all building components. The
anchoring and support system shall be designed with wind and water
loading values which equal or exceed the 100-year mean recurrence
interval (one (1%) percent annual chance floods and winds).

A registered professional engineer or architect shall review and/or
develop structural design specifications and plans for the construction,
and shall certify that the design, specifications, and plans for
construction are in accordance with acceptable standards.
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4.2.2

K) A fee shall be charged as set by the Board of Selectmen in the Code of
Ordinance Fee and/or Fine Schedule.

CONSTRUCTION STAGE

Upon completion of the applicable portion of construction, the applicant
shall provide verification to the Building Official of the following as
applicable: LOWEST FLOOR ELEVATION

The elevation to be verified for:

a) Astructureinanumbered A zone is the top of the lowest floor (including
basement), (Section 5.3.1(a);

b) A structure which has been flood-proofed is the elevation to which the
flood-proofing is effective (Section 5.3.1(b);

4.2.4 Deficiencies detected by the review of the above listed shall be corrected by

the permit holder immediately and prior to further progressive work being
permitted to proceed. Failure to submit the survey or failure to make said
corrections required hereby, shall be cause to issue a stop-work order on the
project.

4.3 DUTIES AND RESPONSIBILITIES OF THE BUILDING OFFICIAL

4.3.1 Duties of the Building Official shall include, but not be limited to:

a) Review all permit applications to determine whether proposed building
sites will be reasonably safe from flooding;

b) Review all development permits to assure that the permit requirements
of this Ordinance have been satisfied.

C) Advise permittee that additional Federal or State permits may be
required, and if specific Federal or State permit requirements are known,
require that copies of such permits be provided and maintained on file
with the development permit. Possible required permits include but are
not limited to: Coastal Area Management Permit, Water Diversion, Dam
Safety, and Corps of Engineers 404;

d) Notify the Council of Governments/Regional Planning Agency and the
affected municipality at least 35 days prior to public hearing if any
change of regulation or use of a flood zone will affect an area within 500
feet of another municipality;

e) Notify adjacent communities and the Department of Environmental
Protection, Land and Water Resources Division to alteration or relocation
of a watercourse, and submit evidence of such notification to the Federal
Emergency Management Agency.

f) Assure that maintenance is provided within the altered or relocated
portion of said watercourse so that flood carrying capacity is not
diminished;

g) Record the elevation (in relation to mean sea level) of lowest floor

(including basement) of all new or substantially improved structures, in
accordance with Section 5.3.1(a);
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h) Record the elevation (in relation to mean sea level) to which the new or
substantially improved structures have been flood-proofed, in
accordance with Section 5.3.1(b);

) When flood-proofing is utilized for a particular structure, the Building
Official shall obtain certification from a registered professional engineer
or architect, in accordance with Section 5.3.1(b);

)  Where interpretation is needed as to the exact location of boundaries of
the areas of special flood hazard (for example, where there appears to be
a conflict between a mapped boundary and actual field conditions) the
Building Official shall make the necessary interpretation. The person
contesting the location of the boundary shall be given a reasonable
opportunity to appeal the interpretation as provided in this article;

K) When base flood elevation data or floodway data have not been provided
then the Building Official shall obtain, review, and reasonably utilize any
base flood elevation and floodway data available from a Federal, State, or
other source in order to administer the provisions of Section 5, and;

[) All records pertaining to the provisions of the Ordinance shall be
maintained in the office of the Building Official.

Section 5 - Provisions for Flood Hazard Reduction

5.1

5.1.1

5.1.2

5.1.3

5.1.4

GENERAL STANDARDS

In an area of special flood hazard the following provisions are required:

New construction and substantial improvements shall be anchored to
prevent flotation, collapse, or lateral movement of the structure.

New construction substantial improvements, and structures that have
sustained substantial damage shall be constructed with materials and
utility equipment that are flood-damage resistant and conform to the
provisions of FEMA Technical Bulletin 2, Flood Damage-Resistant Material
Requirements. This includes, but is not limited to, flooring, interior and
exterior walls, wall coverings and other materials installed below the base
flood elevation plus one (1.0) foot.

New construction or substantial improvements shall be constructed by
methods and practices that minimize flood damage;

The bottom of all electrical, heating, plumbing, ventilation and air
conditioning equipment, appliances, fixtures and components, HVAC duct
work and duct systems, and any other utility service equipment, facilities,
machinery, or connections servicing a structure shall be elevated at least
one foot (1.0 ft) above the base flood elevation (BFE). This includes, but is not
limited to, furnaces, oil or propane tanks, air conditioners, heat pumps, hot
water heaters, ventilation duct work, washer and dryer hook-ups, electrical
junction boxes, and circuit breaker boxes. Connections or other equipment
that must be located below the BFE plus one foot (1.0 ft) elevation are
permitted only when no other elevation alternative is available and provided
they are designed and installed to prevent water from entering or
accumulating within the components and to resist hydrostatic and
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5.1.5

5.1.6

5.1.7

hydrodynamic loads and stresses, including the effects of buoyancy, during
the occurrence of the base flood event. Electrical wiring systems that must
be located below the BFE plus one foot (1.0 ft) shall conform to the standards
for wet locations.

New and replacement water supply systems shall be designed to minimize
or eliminate infiltration of flood waters into the system.

New and replacement sanitary sewage systems shall be designed to
minimize or eliminate infiltration of flood waters into the system and
discharge from the system into flood waters.

On-site waste disposal systems shall be located and constructed to avoid
impairment to them or contamination from them during flooding.

5.1.8 MANUFACTURED HOMES AND RECREATIONAL VEHICLES

a) In areas of special flood hazard, all manufactured (mobile) homes to be
newly placed, undergoing a substantial improvement or repaired as a
result of substantial damage, shall be elevated so that the bottom of the
frame is located one (1.0) foot above the base flood elevation (BFE). The
manufactured home must also meet all the construction standards per
Section 51. The foundation and anchorage of manufactured homes to
be located in floodways shall be designed and constructed in
accordance with ASCE24. This includes areas of special flood hazard
outside a manufactured home park or subdivision, in a new
manufactured home park or subdivision, in an existing manufactured
home park or subdivision, in an expansion to an existing manufactured
home park or subdivision, or on a site in an existing park which a
manufactured home has incurred substantial damage as a result of a
flood

b) All manufactured (mobile) homes within areas of special flood hazard
shall be placed on a permanent foundation which itself is securely
anchored and to which the structure is securely anchored so that it will
resist flotation, lateral movement and hydrostatic pressures. Anchoring
may include, but not be limited to, the use of over-the-top or frame ties
to ground anchors

¢) All manufactured (mobile) homes within an area of special flood hazard
shall be installed using methods and practices which minimize flood
damage. Adequate access and drainage should be provided. Elevation
construction standards include piling foundations placed no more than
ten (10) feet apart, and reinforcement is provided for piers more than six
(o) feet above ground level.

d) Recreational vehicles placed on sites within an area of special flood
hazard shall either (i) be on the site for fewer than 180 consecutive days,
and (ii) be fully licensed and ready for highway use, OR (iii) meet all the
general standards of Section 51 and the elevation and anchoring
requirement of Section 5.1.8 a), b), and c) listed above. A recreational
vehicle is ready for highway use if it is on its wheels or jacking system, is
attached to the site only by quick disconnect type utilities and security
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devices, and has no permanently attached additions.

5.1.9 Underground tanks shall be anchored to prevent flotation, collapse and
lateral movement under conditions of the base flood. The bottom of above-
ground storage tanks which are located outside or inside a structure must
be elevated one (1.0) foot above the base flood elevation or shall be securely
anchored to prevent flotation, collapse or lateral movement under
conditions of the base flood. Where elevated on platforms, the platforms
shall be cantilevered from or knee braced to the building or shall be
supported on elevated foundations that conform to the standards for the
particular flood zone as described in Section 5.3. Anchored tanks must have
the top of the fill pipe located at least one (1.0) foot above the BFE and have
a screw fill cap that does not allow for the infiltration of flood water.

5.1.10 New construction, substantial improvements and repair to structures that
have sustained substantial damage cannot be constructed or located
entirely or partially over water unless they are a functionally dependent use
or facility.

5.1.11 If any portion of a structure lies within the area of special flood hazard, the
entire structure is considered to be located within the area of special flood
hazard and must meet the construction requirements of the flood zone.
The structure includes any structurally attached additions, garages, decks,
porches, sunrooms, patios or any other structure attached to the main
structure.

5.1.12 If a structure lies within two or more flood zones, the construction standards
of the most restrictive zone apply to the entire structure (i.e., structure must
be built to the highest base flood elevation). The structure includes any
structurally attached additions, garages, decks, porches, patios, sunrooms,
or any other structure attached to the main structure.

5.1.13 Compensatory Storage. The water holding capacity of the floodplain, except
those areas which are tidally influenced, shall not be reduced. Any reduction
caused by filling, new construction or substantial improvements involving
an increase in footprint to the structure, shall be compensated for by
deepening and/or widening of the floodplain. Storage shall be provided on-
site, unless easements have been gained from adjacent property owners; it
shall be provided within the same hydraulic reach and a volume not
previously used for flood storage; it shall be hydraulically comparable and
incrementally equal to the theoretical volume of flood water at each
elevation, up to and including the 100-year flood elevation, which would be
displaced by the proposed project. Such compensatory volume shall have
an unrestricted hydraulic connection to the same waterway or water body.
Compensatory storage can be provided off-site if approved by the
municipality.

5.1.14 Equal Conveyance. Within the floodplain, except those areas which are
tidally influenced, as designated on the Flood Insurance Rate Map (FIRM) for
the community, encroachments resulting from filling, new construction or
substantial improvements involving an increase in footprint of the structure,
are prohibited unless the applicant provides certification by a registered
professional engineer demonstrating, with supporting hydrologic and
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5.2

5.2.1

5.2.2

5.3
5.3.1

hydraulic analyses performed in accordance with standard engineering
practice, that such encroachments shall not result in any (0.00 feet) increase
in flood levels (base flood elevation). Work within the floodplain and the land
adjacent to the floodplain, including work to provide compensatory storage
shall not be constructed in such a way so as to cause an increase in flood
stage or flood velocity.

STANDARDS FOR STREAM WITHOUT ESTABLISHED BASE FLOOD

ELEVATIONS AND/OR FLOODING

Obtain, review, and reasonably utilize any base flood elevation and
floodway data available from a Federal, State, or other source, including
data developed pursuant to Section 4.3.1(k) of this Ordinance, as criteria for
requiring that new construction or substantial improvements, or other
development in Zone A on the Community’'s FIRM meet the standards in
Section 5.3 and Section 6.

In Zone AE or A where base flood elevations have been determined, but
before a floodway is designated, require that no new construction,
substantial improvement, or other development (including fill) be
permitted which will increase base flood elevations more than one (1) foot
at any point along the watercourse when all anticipated development is
considered cumulatively with the proposed development.

Should data be requested and/or provided, adopt a regulatory floodway
based on the principal that the floodway must be able to convey the waters
of the base flood without increasing the water surface elevation more than
one (1) foot at any point along the watercourse.

SPECIFIC STANDARDS

In all areas of special flood hazard, Zones AE and A, where base flood
elevation data has been provided, as set forth in 3.2 or 4.3.1(k), the following
provisions are required:

a) Residential Construction: New construction or substantial improvement
of any residential structure shall have the lowest floor, including
basement, elevated at least to one (1.0) foot above the base flood
elevation.

b) Non-Residential Construction:

1) New construction or substantial improvement of any commercial,
industrial, or non-residential structure located in Zones AE and A,
shall have the lowest floor, including basement, elevated at least to
one (1.0) foot above the base flood elevation; or

2) Non-residential structures located in Zones AE and A may be dry
flood-proofed to one foot (1.0) above the base flood elevation in lieu of
being elevated, provided that together with all attendant utilities and
sanitary facilities, the area of the structure below the required
elevation are water tight with walls substantially impermeable to the
passage of water, and use structural components having the capacity
resisting hydrostatic and hydrodynamic loads and the effect of
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buoyance. A registered professional engineer or architect shall review
and/or develop structural design, specifications, and plans for the
construction, and shall certify that the design and methods of
construction are in accordance with acceptable standards of practice
for meeting the provisions of this subsection. Such certification shall
be provided to the Official as set forth in Section 4.2.1(f).

5.3.2 ELEVATED BUILDINGS

All new construction, substantial improvements, or repair to structures that
have sustained substantial damage, whether residential or non-residential,
that include fully enclosed areas formed by a foundation and other exterior
walls shall have the lowest floor elevated to one (1.0) foot above the base
flood elevation (BFE). The elevated building shall be designed to preclude
finished living space below the lowest floor and be designed to allow for the
entry and exit of flood waters to automatically equalize hydrostatic flood
forces on exterior walls (wet flood-proofing). Designs for complying with this
requirement must either be certified by a registered professional engineer
or architect as meeting the requirements of ASCE 24 Section 2.6.2.2, or meet
the following minimum criteria listed in sections (a)-(h) below:

a) Provide a minimum of two (2) openings (hydraulic flood vents) having a
total net area of not less than one square inch for every one square foot
of enclosed area subject to flooding. The enclosed area is measured on
the exterior of the enclosure walls. These hydraulic openings must be
located on at least two different exterior walls of each enclosed area. If
the structure has more than one enclosed area, openings must be
installed in the exterior walls of each enclosed area so that flood waters
can enter directly from the outside;

b) The bottom of all openings shall be no higher than one (1.0) foot above the
higher of either the final interior grade or floor elevation, or the finished
exterior grade adjacent to the outside of the foundation wall. At least one
side of the structure’s fully enclosed area must be at or above grade. Fill
placed around the foundation walls must be graded so that the elevation
inside the enclosed area is equal to or higher than the adjacent outside
elevation on at least one side of the building. The finished floor of the
enclosed area shall be no lower than the bottom of the foundation
openings. The foundation slab of a residential structure, including the
slab or a crawlspace, must be set equal to the outside finished grade on
at least one side of the building;

€) The openings may be equipped with screens, louvers, valves or other
coverings or devices provided they permit the automatic entry and exit of
flood waters in both directions without any external influence or control
such as human intervention, including the use of electrical and other non-
automatic mechanical means. These coverings must not block orimpede
the automatic flow of floodwaters into and out of the enclosed area. Other
coverings may be designed and certified by a registered professional
engineer or approved by the Building Official;
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d) Openings shall not be less than three (3) inches in any direction in the
plane of the wall;

e) The area cannot be used as finished living space. Use of the enclosed area
shall be the minimum necessary and shall only be used for the parking of
vehicles, building access or limited storage. Access to the enclosed area
shall be the minimum necessary to allow for the parking of vehicles
(garage door) or limited storage of maintenance equipment used in
connection with the premises (standard exterior door) or entry to the
living area (stairway or elevator). The enclosed area shall not be used for
human habitation;

f) All interior walls, floor, and ceiling materials located below the base flood
elevation plus one (1.0) foot elevation shall be unfinished and resistant to
flood damage-resistant in accordance with FEMA Technical Bulletin 2,
Flood Damage-Resistant Requirements.

g) Electrical, plumbing, HVAC ductwork, machinery or other utility
equipment and connections that service the structure (including, but
not limited to, furnaces, oil or propane tanks, air conditioners, heat
pumps, hot water heaters, ventilation, washers and dryer hook-ups,
electrical junction boxes, circuit breaker boxes and food freezers) are
prohibited in the fully enclosed area below the base flood elevation plus
one (1.0) foot elevation. Utilities or service equipment located in this
enclosed area, even if elevated one (1.0) foot above the base flood
elevation in the space, will subject the structure to increased flood
insurance rates.

h) A residential building with a structurally attached garage having the
floor slab below the base flood elevation is considered an enclosed area
below the base flood elevation and must meet the standards of Sections
532 (a)-(g). A garage attached to a residential structure, constructed
with the garage floor slab below the base flood elevation, must be
designed to allow for the automatic entry and exit of floodwaters in both
directions. Flood openings or vents are required in the exterior walls of
the garage or in the garage doors. Garage doors that must be manually
opened do not meet the flood vent opening requirements in Section
532 (a)-(c). In addition to the automatic entry of floodwaters, the areas
of the garage below the base flood elevation plus one (1.0) foot must be
constructed with flood damage-resistant materials per the
requirements of FEMA Technical Bulletin 2. Garages attached to non-
residential structures must also meet the aforementioned requirements
or be dry floodproofed as per the requirements of Section 5.3.1. b).

5.3.3 ELOODWAYS

Located within areas of special flood hazard are areas designated as
floodways on the community's Flood Insurance Rate Maps (FIRM).
Since the floodway is an extremely hazardous area due to the velocity
of flood waters which carry debris, potential projectiles and has
erosion potential, no encroachments, including fill, new construction,
substantial improvements, repairs to substantially damaged
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structures and other developments shall be permitted unless
certification, with supporting technical data, by a registered
professional engineer is provided demonstrating, through hydrologic
and hydraulic analyses performed in accordance with standard
engineering practice, that encroachments shall not result in any (0.00
feet) increase in flood levels during occurrence of the base flood
discharge published by FEMA. Buildings and structures meeting the
standard above and located in whole or in part in the floodway shall
be designed and constructed in accordance with ASCE 24. Fences in
the floodway must be aligned with the flow and be of an open design.
A permit may be given which allows encroachments resulting in
increases in base flood elevations provided the community first
obtains a conditional floodway revision by meeting the requirements
of C.F.R. 44, Chapter 1, Subsection 65.12.

Section 6 - Standards for Subdivision Proposals

In all special flood hazard areas the following requirements shall apply:

61

62

64

All subdivision proposals shall be consistent with the need to minimize flood
damage;

All subdivision proposals shall have public utilities and facilities such as sewer,
gas, electrical, and water systems located and constructed to minimize flood
damage;

All subdivision proposals shall have adequate drainage provided to reduce
exposure to flood hazards, and;

The Building Official shall require the applicant to provide base flood
elevation data for all subdivision proposals, including manufactured home
parks and subdivisions. In all areas of special flood hazard where base flood
elevation data is not available (Zone A), the applicant shall provide a
hydrologic and hydraulic engineering analysis performed by a registered
professional engineer that generates BFEs for all subdivision proposals and
other proposed development, including manufactured home parks and
subdivisions.

Section 7 - Variance Procedures
7.1 THE INLAND WETLANDS COMMISSION

7.2

7.3

The Inland Wetlands Commission as established by the Town of Thompson
shall hear and decide appeals and requests for variances from the
requirements of this Ordinance.

The Inland Wetlands Commission shall hear and decide appeals when it is
alleged there is an error in any requirement, decision, or determination made
by the Building Official in the enforcement or administration of this
Ordinance.

Any person aggrieved by the decision of the Inland Wetlands Commission or
any person owning land which abuts or is within a radius of one hundred (100)
feet of the land in question may appeal within fifteen (15) days after such
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decision to the State Superior Court as provided in Section 8-8 of the General
Statutes.

7.4 SPECIFIC SITUATION VARIANCES
7.4.1 BUILDINGS ON AN HISTORIC REGISTER

Variances “may” be issued for the reconstruction, rehabilitation, or
restoration of structures listed on the National Register of Historic Places or
the State Inventory of Historic Places without regard to the procedures set
forth in the remainder of this section, except for Section 7.5.3(a) - 7.5.3.(d), and
provided the proposed reconstruction, rehabilitation, or restoration will not
result in the structure losing its historical character.

7.4.2 PRE-EXISTING, SMALL LOT LOCATION

Variances “may” be issued by a community for new construction and
substantial improvements to be erected on a lot of one-half (1/2) acre or less
in size contiguous to and surrounded by lots with existing structures
constructed below the base flood level, in conformance with Section 7.5.3(a)
—7.53(d).

7.4.3 EUNCTIONALLY DEPENDENT USES

Variances “may” be issued for new construction and substantial
improvements and other development necessary for the conduct of a
functionally dependent use provided the structure or other development is
protected by methods that minimize flood damage create no additional
threat to public safety and meet the requirements of Section 7.5.3(a) —
7.5.3.(d).

7.4.4 ELOODWAY PROHIBITION

Variances shall not be issued within any designated floodway if any increase
in flood levels during the base flood discharge would result.

7.5 CONSIDERATIONS FOR GRANTING OF VARIANCES

7.5.1 In passing upon such applications, the Inland Wetlands Commission shall
consider all technical evaluations, all relevant factors, all standards specified
in other sections of this Ordinance, and

a) The danger that materials may be swept onto other lands to the injury of
others;

b) The danger to life and property due to flooding or erosion damage;

C) The susceptibility of the proposed facility and its contents to flood damage
and the effect of such damage on the individual owner;

d) The importance of the services provided by the proposed individual owner;

€e) The necessity of the facility to waterfront location, in the case of a
functionally dependent facility;

f) The availability of alternative locations, not subject to flooding or erosion
damage, for the proposed use;
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g) The compatibility of the proposed use with existing and anticipated
development;

h) The relationship of the proposed use to the comprehensive plan and
floodplain management program for that areg;

I) The safety of access to the property in times of flood for ordinary and
emergency vehicles;

) The expected heights, velocity, duration, rate of rise and sediment transport
of the flood waters, and the effect of wave action, if applicable, expected at
the site, and;

K} The cost of providing governmental services during and after flood
conditions including maintenance and repair of public utilities and
facilities such as sewer, gas, electrical, and water systems, and streets and
bridges.

7.5.2 Upon consideration of the factors listed above, and the purposes of the

Ordinance, the Inland Wetlands Commission shall attach such conditions to
the granting of variances as it deems necessary to further the purposes of
this Ordinance.

7.5.3 CONDITIONS FOR VARIANCES

7.6

Variances shall only be issued upon a determination that the variance isthe
minimum necessary, considering the flood hazard, to afford relief, and in
the instance of a historical building, a determination that the variance is
the minimum necessary so as not to destroy the historic character and
design of the building.

a) Variances shall only be issued upon (i) a showing of good and sufficient
cause, (ii) a determination that failure to grant the variance would result in
exceptional hardship, and (iii) a determination the granting of a variance
will not result in increased flood heights, additional threats to public safety,
extraordinary public expense, create nuisance, cause fraud on a
victimization of the public, or conflict with existing local laws or ordinances.

b) Any applicant to who a variance is granted shall be given written notice
specifying the difference between the base flood elevation and the
elevation to which the structure is to be built and stating that the cost of
flood insurance will be commensurate with the increased risk resulting
from the reduced lowest floor elevation up to amounts as high as $25.00
for $100.00 of insurance coverage.

€) The Building Official shall maintain the records of all appeal actions and
report any variances to the Federal Emergency Management Agency
upon request.

PENALTIES FOR VIOLATION

Violations of the provisions of this Ordinance or failure to comply with any of
its requirements, including violation of conditions and safeguards established
in connection with granting of variance of special exceptions, shall constitute
a misdemeanor. Any person who violates this Ordinance or fails to comply
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with any of its requirements shall, upon conviction thereof, be fined not more
than

$250.00 per day if proven done willfully and $100.00 per day if not, or
imprisoned for not more than ten (10) days for each day of violation, or both,
and in addition, shall pay all costs and reasonable legal fees involved in the
case. Nothing herein contained shall prevent the Town of Thompson from
taking such other legal action as if necessary to prevent or remedy any
violation.

Section 8 - Validity

8.1

8.2

If any section, subsection, clause, or phrase of this Ordinance is, for any
reason, found to be invalid by a Court of complete jurisdiction, such decision
shall not affect the validity of remaining portions of this Ordinance.

This Ordinance shall become effective fifteen (15) days after publicationas
provided by law.

20



Agenda Item H) b) Other Business

North Grosvenordale Pond Dam Status/Concerns



6 Inundation Areas

6.1 Residents, Businesses and Infrastructure at Risk

A major flood caused by a breach of the dam is estimated to inundate approximately
100 homes and businesses, 5 roadway bridges, 5 roadways, 1 railroad, and 1 dam
within the study area. It should be noted that additional businesses, roadways, and
residents may be impacted downstream of the study area during a wet weather event,
but are not likely to be significantly impacted by the additional flow released during a
wet weather dam breach. Addresses of properties impacted by a wet weather dam
breach are listed in the table below.

Table 4 provides addresses for areas with potential for impact, and Table 5 provides an
estimate for the depth and timing of flooding at bridges and other infrastructure if a
breach were to occur. Section 7.6 describes notification procedures established to
contact residents and businesses.

Table 4
List of Potential Inundated Areas
Number of
Street Numbers Street Name Property Type Properties

12, 14, 16 Buckley Hill Road Residential, 3
Commercial

4,8,12, 16, 24, 26, 30 Central Street Residential, 7
Commercial

12-26, 13, 15, 17, 19, 21, 27, | Main Street Residential, 23

37, 39, 45, 47, 51, 53, 57, 61, Religious,

65, 69, 71, 87, 88, 90, 91, 98 Commercial

2, 6,8, 12, 14, 16, 22, 24, 30, | Marshall Street Residential, 10

35 Commercial

1,3,5 Park Street Residential 3

67, 257 Reardon Road Residential 2

46, 50 River St Residential 2

274, 292, 382, 420, 454, 460, | Riverside Drive Residential, 49

470, 542, 550, 590, 592, 596, Commercial

598, 611, 613, 615, 619, 621,

623, 625, 629, 630, 631, 633,

639, 643, 647, 653, 655, 661,

663, 667, 669, 673, 682, 686,

687, 690, 694, 697, 700, 706,

831, 835, 910, 915, 929, 934,

681-683

2 Thompson Road Commercial 1

North Grosvenordale Pond Dam, CT ID No. 14103 - Emergency Action Plan 6-1
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Section 6 Inundation Areas

Table 5
Floodwater Information for Potential Impact Areas
Distance Time to Description of
from Incremental peak flow | Est. Max. Water
Location Type Increase?, after Depth Relative
Dam, 2
miles feet breach?, to
hr:min Infrastructure
. . . 4.5 feet above
Buckley Hill Road 0.31 Bridge 0.1 0:10 bridge deck
Riverside Drive . . 7.8 feet above
(State Route 12) 0.55 Bridge 0.0 0:10 bridge deck
Marshall Street 0.66 Street 1.6 0:20 9.1 feet above
road
Central Street 0.66 Street 1.6 0:20 9.1 feet above
road
Main Street at . 8.0 feet above
School Street 0.71 Street 1.5 0:20 road
. . . 4.6 feet above
Main Street 1.08 Bridge 0.2 0:20 bridge deck
Railroad #1 1.52 | Railroad 1.4 0:25 >.0 feet above
bridge deck

Riverside Drive
(State Route 12) 1.61 Street 2.6 0:35
at Thatcher Road

5.9 feet above
road

6.9 feet above

Belden Dam 1.95 Dam 1.0 1:00 -
spillway

2.9 feet below

Blaine Road 1.96 Bridge 0.0 1:00 bridge deck

Riverside Drive
(State Route 12) 2.28 Street 1.2 1:30
at Rachel Drive

2.6 feet above
road

West Thompson

Road 1.7 above bridge

3.86 Bridge 1.3 2:00 deck

End of Required
Modeling Extent

! Estimated incremental increase in water depth due to dam breach above the wet-weather no breach
elevation.

2 Estimated time for the peak of the breach flood wave to travel from the dam to downstream locations. Breach
flooding will occur before the arrival of the peak of the flood wave.

6.2 Dam Breach Inundation Maps

Figure 4 and 5 present areas that are expected to be inundated in the event of a dam
breach as well as estimated peak flood wave arrival times and incremental increase in
peak water surface elevations above baseline (no breach) conditions at potential impact
areas.

North Grosvenordale Pond Dam, CT ID No. 14103 - Emergency Action Plan 6-2
Revision Date: 09/29/2021
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FIGURE 5
HALF PROBABLE MAXIMUM FLOOD
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North Grosvenordale Pond Dam
CT Dam #14103
Hazard Class: "C"

Thompson, Connecticut
March 2021
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Agenda ltem |
Citizens Comments on Agenda ltems



Agenda Item J Reports

a) Budget & Expenditures

b) Wetlands Agent Report



Agenda Item K, Correspondence

Flood Risk Open House Flier for wanting information on
new flood maps for Thompson and FEMA flood
Insurance



FLOOD RiISK OPEN HOUSE
Do You KNOW YOUR FLOOD RISK?

FIND OUT MORE!

Join FEMA, State and Local officials for an opportunity to view the updated
flood maps for the Quinebaug Watershed Floodplain Mapping Study

Public Open House Meeting

Wednesday, June 28, 2023, 4:00-7:00 PM
Plainfield Central School (Cafeteria)
75 Canterbury Road, Plainfield, CT

This is an opportunity to chat one on one with FEMA, State and Local officials.

Get assistance with:
- Finding your property on new flood maps
- Understanding your flood risk For residents of*:
- Flood Insurance Brooklyn

There is no formal presentation. You may arrive at any time. .
Danielson

Can’t make it to the meeting? For Griswold
more information and to compare Jewett City
current and pending maps, please Killingly

visit: https://arcg.is/OHzvqv0 Lisbon
North Stonington

Plainfield
Pomfret
Preston
Putnam
Sterling
Thompson

Voluntown

*Note that for some towns only
part of the town has updated

maps. Please see the yellow line

in map at right for study area
boundary.




Agenda Item L, Signing of Mylars

“Hillside Town Homes prepared for Lavallee
Construction, LLC, Riverside Drive and Azud Road,
Thompson, Connecticut” prepared by J&D Civil
Engineers dated January 31, 2023, (Sheets 1, 2, 4, 6, 7,
8, and 10, revised 5/1/23, Sheet 5 revised 3/28/23 and
Sheet 11 revised 3/2/23). Approved by Wetlands
Permit IWA32002.



Agenda ltem M, Comments by Commissioners

Agenda Item N, Adjournment
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