LANGAN

22 December 2020

Antonio ladarola, P.E.
Town Engineer

4 Brush Hill Road

New Fairfield, CT 06082

RE: Stormwater Management Analysis
Consolidated Early Learning Academy
24 Gillotti Road
New Fairfield, Connecticut 06812
Langan Project No.: 140215351

Dear Mr. ladarola:

This report provides an analysis of peak runoff discharges and the engineering design for the
proposed stormwater conveyance system associated with the proposed Consolidated Early
Learning Academy located at 24 Gillotti Road in New Fairfield, Connecticut. The analysis area
totals about 13.6-acres.

PROJECT DESPCRIPTION
Existing Site Conditions

The project site is located within the 17-acre parcel located at 24 Gillotti Road owned by the Town
of new Fairfield. The parcel is currently occupied by the Meeting House Hill School as well as a
sanitary treatment area. See Figure 1 for the location of the project site within this parcel. The
site is located within the Residential 88 (R-88) zone. School use is permitted within this zone via
a special permit.

A topographic survey prepared by Langan, dated April 21, 2020, indicates site elevations
(NAVD88) vary from about 869 feet in the southern portion of the project site to about 850 feet
near the northern project limit.

Based upon FEMA's Flood Insurance Rate Map (FIRM) Map number 09001C0128F for Fairfield
County, Panel Number 128 of 626, effective date June 18, 2010, the entirety of the site is located
within Zone X. This area is determined to be outside the 0.2% annual chance floodplain, see
Figure 2.

According to the Web Soil Survey of Fairfield County published by the Natural Resources
Conservation Service (NRCS), the site is comprised of Udorthents-Urban land complex,
Woodbridge fine sandy loam, and Paxton and Montauk fine sandy loams, see Figure 3. The
closest surface water is The East Lake Brook located about 500 feet west of the project site. The
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upland review area of wetlands associated with the East Lake Brook are within the project
analysis area but no work is currently proposed within the upland review area.

Proposed Project

The proposed project includes the construction of a 41,000 SF addition to the northern side of
the existing Meeting House Hill School. Proposed site work includes a revised parking layout,
revised bus and parent drop-off locations, new sidewalks, and a new play area in the back of the
proposed addition. Associated site utility and stormwater management improvements are also
proposed to accommodate the project.

STORMWATER QUALITY IMPROVEMENTS (See Appendix D)

The proposed stormwater management plan was developed using the Connecticut Stormwater
Quality Manual. This approach combines treatment practices in series to enhanced pollutant
removal and achieve groundwater recharge, channel protection and peak runoff attenuation.
Practices are classified as primary or secondary treatment types. Primary practices can be used
as stand-alone treatment and secondary practices must be applied together with other measures
to meet water quality objectives. The following section describes the measures proposed for the
project:

Primary practices:

¢ Underground Infiltration System: This system captures runoff and is set upon a crushed
stone base which promotes infiltration of stormwater and pollutant removal through pervious
soil. This system has also been designed to remove 80% of the total suspended solids (TSS)
to the system through the incorporation of an isolator row. The isolator row is wrapped in a
non-woven geotextile. The geotextile wraps around the chambers to minimize the migration
of sediment out of the chamber perforations. The isolator row also facilitates maintenance
by isolating an area where sediment removal can take place using a jet vac process through
an upstream manhole. Independent testing performed by the University of New Hampshire
Stormwater Center, New Jersey Corporation for Advanced Technology, and Tennessee
Technological University, has found the isolator row to be effective in providing 80 percent
total suspended solids removal and also effective in removing total petroleum hydrocarbons
(TPH-D), Zinc (Zn), and total phosphorous. The proposed basin was designed to meet the
following criteria for maximum effectiveness:

e Minimum infiltration rate of 3 in/ hr

e  Minimum 5 feet of separation from basin bottom to groundwater and bedrock
e Maximum drainage area of 5 acres

e Location in natural soils
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e Bio-retention: This area is a shallow depression designed to filter runoff through a planted
soil bed. Treated runoff is then collected by an underdrain system which discharges into the
storm sewer network. The bio-retention area located in the center landscape island between
the drop-off and parking lot meets the following design guidance:

e Grade drop-off to slope towards bioretention practice
e Provide slotted curb around island to reduce concentrated flow
e Plant suitable materials that can withstand alternating wet and dry conditions

Secondary practices

¢ Hooded Catch Basins: Hoods provide for limited isolation of trash, oil, and sediment within
individual  structures for stormwater from small catchment areas with high
imperviousness. These are proposed within new structures located in the drop-off and
parking areas a pre-treatment measure before draining to a primary practice.

e Deep Sump Catch Basins: Deep sumps provide for limited removal of trash, oil, and
sediment from stormwater for small catchment areas with high imperviousness. These are
used throughout the project as a pre-treatment measure before draining to a primary practice.

PEAK RUNOFF ANALYSIS (See Appendices A & B)

The stormwater management system was designed in accordance with Section 1.5.4 of the New
Fairfield Zoning Regulations, amended to 4-4-2016. These regulations require that a site shall be
designed to minimize runoff volumes, prevent flooding, reduce soil erosion, and protect water
quality. Mechanisms for this purpose shall be designed to handle runoff up to, and including, a
25-year, 24-hour duration storm event. For the purpose of this report the 2-, 10-, and 25-year
storms were analyzed.

The peak runoff discharges for the existing and proposed conditions were analyzed using the
USDA Soil Conservation Service Publication Technical Release (TR-55) “Urban Hydrology for
Small Watersheds"”, which provides procedures for estimating runoff and peak discharges in
small watersheds. The analysis is based upon the watershed areas, land coverage, soil group
types, curve numbers (CN), times of concentration (Tc), rainfall distribution type, and rainfall
amount for the design storm events. The pre- and post- development peak discharge rates of
runoff have been evaluated utilizing stormwater modeling software. The extents of the project
limit was included in the analysis; see Drawings EXWS and PRWS.

The peak runoff discharges for the existing and proposed conditions were analyzed using Soil
Conservation Service (SCS) methodology which outlines procedures for calculating peak rates of
runoff resulting from precipitation events as well as procedures for developing runoff
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hydrographs. The extents of our project limit was included in the analysis; see Drawings EXWS
and PRWS. Values for area, curve number (CN), and a time of concentration (Tc) were calculated
for the existing and proposed conditions.

The curve number is a land sensitive coefficient that dictates the relationship between total
rainfall depth and direct storm runoff. The soils within the watershed are divided into hydrologic
soil groups (A, B, C, and D). The SCS classification system evaluates the runoff potential of a sail
according to its infiltration and transmission rates. “A" soils have the lowest runoff potential,
while “D"” soils have the greatest runoff potential. Soils within the project area are Udorthents-
Urban land complex with a hydrologic soil rating of “B"”, Woodbridge fine sandy loam with a
hydrologic soil group designation of “C/D", and Paxton and Montauk fine sandy loam with a
hydrologic soil rating of “C".

The time of concentration (Tc) is defined as the time for runoff to travel from the hydraulically
most distant point in the watershed to a point of interest. Values of time of concentration were
determined for existing and proposed conditions based on land cover and slope of the flow path
using methods outlined in TR-55.

For this study, a 24-hour SCS Type |l standard rainfall distribution was used to determine the
peak flow rates discharging from the site. Precipitation data used for the various storm events is
based on the “NOAA Atlas 14 Point Precipitation Frequency Estimates: CT"” for Candlewood
Lake Station. Candlewood Lake Station was chosen for rainfall data because it is the station
located within the closest proximity of the project location as shown in Graphic 1. A summary of
the rainfall data utilized in the analysis for this site is provided below and a complete compilation
of data provided by NOAA for this location is included in Appendix C.

Graphic 1. NOAA Rainfall Data Location Map
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NOAA Precipitation Depth per Average
Recurrence Interval [in]
Duration 2-Year 10-Year 25-Year
24-hour 3.50 5.49 6.72

Existing Condition (See Appendix A)

The existing site is currently developed with the Meeting House Hill School, bus parking area,
and a sanitary sewage treatment area. Impervious areas include building roofs, hardscape
walkways and drives, parking lots, and play areas.

Existing Watersheds A, B, and E (see Drawing No. EXWS) collect runoff and discharge it into one
of three existing below grade stormwater management systems located on site. Watershed C
collects water via an existing on-site stormwater collection system and discharges stormwater
through a pipe outlet westerly towards the East Lake Brook wetlands. Watershed D flows
overland west towards the East Lake Book wetlands and Watershed F flows overland towards
the north.

Runoff from a small portion of the subject parcel flows overland southerly into Gillotti Road. No
project work is located within this area.

Proposed Condition (See Appendix B)

In the proposed condition, (see Drawing No. PRWS) Watersheds A, B, and C remain unchanged.
Watersheds D and E are altered but the proposed combination of modifications result in a net
decrease of peak flow for the analyzed storm events. Watershed F, which flows offsite north, is
further divided into two sub watersheds. Watershed F1 continues to flow overland towards the
north. Watershed F2 collect runoff from the proposed building addition and play area routes it
through a proposed below grade stormwater management area. The discharge from the
proposed stormwater management area flows through an existing pipe outlet offsite towards
the north.

Per Section 1.5.4 of the Town of New Fairfield Zoning Regulations, all development shall be
designed to the extent practical with the goal of no net runoff from the site through the use Best
Management Practices (BMP to minimize, treat, prevent, and/or reduce degradation of water
quality and flooding potential due to storm water runoff from parking and/or impervious surfaces
and to reduce Effective Impervious Coverage wherever possible.
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A site shall also be designed to maximize the amount of runoff able to percolate directly into the
soil. Mechanisms for this purpose were designed for all storms up to and including the 25-year,
24-hour storm event. An outlet control structure, utilizing low flow orifices and a high-flow
overflow weir is proposed to help attenuate and reduce peak flow rates.

Our drainage analysis shows that the proposed development will maintain existing drainage
patterns, control the rate of stormwater runoff resulting from the development, and provide
water quality treatment and erosion control during and after construction.

Peak flow rates for each watershed as well at the total site are summarized in the following
tables.

Site Discharge Peak Flow Comparison (CFS)
WS C (EX OUTLET
WS A (EX DET A) WS B (EX DET B) \(NEST)
Current | Proposed Current | Proposed Current | Proposed
2- Year 1.500 1.500 4,134 4.134 3.618 3.618
10-Year 3.057 3.057 7.068 7.068 6.645 6.645
25-Year 3.944 3.944 8.703 8.703 8.330 8.330
Site Discharge Peak Flow Comparison (CFS)
WS F (OFFSITE
WS D (OFFSITE WEST) WS E (EX DETE) N(;RTH)
Current | Proposed | Current | Proposed | Current | Proposed
2- Year 2.881 2.865 6.929 6.882 2.498 1.857
10-Year 8.528 8.210 12.930 12.840 5.800 4.704
25-Year 12.120 11.590 16.170 16.170 7.749 7.537
Site Discharge Peak Flow Comparison for the Total Site
(CFS)
Current | Proposed | Delta % Reduction
2- Year 19.070 19.040 -0.030 0.16%
10-Year 38.660 38.410 -0.250 0.65%
25-Year | 50.080 50.060 -0.020 0.04%

STORMWATER CONVEYANCE SYSTEM (See Appendix C)

The stormwater conveyance system was sized using the Rational Method for the 25-year storm
event. A 2b-year storm event was chosen as confirmed by the New Fairfield town engineer in a
phone conversation on 11/09/20.

Values for area, runoff coefficient (C), and a time of
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concentration were calculated for each drainage area. The average runoff coefficient was
calculated based upon the following cover types:

Cover C

Grass/Pervious 0.3
Gravel 0.6
Pavement/Impervious 0.9

Rainfall intensities were taken from the “NOAA Atlas 14 Point Precipitation Frequency Estimates:
CT" for the Candlewood Lake station in Connecticut. Stormwater pipes were then sized based
upon the Manning'’s Equation for full flow pipe capacity.

CONCLUSION

The stormwater management system has been designed in accordance with the Zoning
Regulations of the Town of New Fairfield and the 2004 Connecticut Stormwater Quality Manual.
The system incorporates low impact stormwater quality measures to promote groundwater
recharge and minimize passage of pollutants to downstream receiving waters. The management
system has been designed to provide additional on-site stormwater storage capacity and peak
flow runoff rate attenuation to improve the existing site hydrology, as well as to minimize
sediment transport offsite. This Langan report confirms that the proposed stormwater system,
as designed, will effectively manage quality and quantity of stormwater runoff for the proposed
development. Please refer to the Drawings for additional drainage information.

Sincerely,
Langan CT, Inc.

ta;Iyn Eublic,fj:.g

Senior Staff Engineer

(U2 Pk,
Christopher Cardany, {P'E.

Principal / Vice President

\angan.com\data\NH\\data3\140215351\Project Data\ Discipline\Site CiviNReports\Stormwater\MHHS_Stormwater Report.docx
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