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1. INTRODUCTION

McChord Engineering Associates, Inc. has been commissioned by the Southern New England
Conference of Seventh Day Adventists Inc. to perform stormwater management computations
for the proposed addition and parking lot improvements at 67 Turkey Plan Road in Bethel,
Connecticut. The property consists of 4.0672-acres and is located on the west side of Turkey
Plain Road. The project is located within the Sympaug Brook watershed basin and outside of
any public water supply watersheds. Figure 1 shows the location of the property on the United
States Geological Survey (USGS) map.

vreLatrt t’()ll(I(/
I
) s ) =
g 2 S P
ﬁ 3 & 00 ]
; XQ“

v ~

—

o
Ny
N K

(,u/«.\mm Ridge/Reseryc
=} IR
e (@

SN@) 7700 \/“*

i

rfuj?f\qu;;;;;gp
{ \/\\\ >
Il

Gl
o
amoaNC >

OITTMAR RD

0

/_
=
25
‘Q:
e S
N
— )
=
o
j“/{g,
ax

The east portion of the property is currently developed with a church, driveways, parking areas
and a shed. Woodlands abut the property to the west and south, and residences abut the
property to the north and east. The west portion of the property consists of woodlands with a
pocket of inland wetlands. Topography on site generally consists of gradual slopes that drain
west towards the woodlands and inland wetlands. There are two (2) infiltration basins on-site
that control stormwater runoff from the existing development. The property is currently served
by an on-site septic system and private well.

The proposed development consists of the construction of an addition to the existing church
and an expansion of the parking lot. The location of the existing driveway and curb cuts will
remain. New sidewalks are proposed to provide access to the church from the new parking lot.
The existing infiltration basin west of the parking lot will be removed and a new stormwater
management system will be installed to control runoff from the proposed development. The
existing infiltration basin in the front lawn will be maintained. The existing on-site septic system
and private well will be maintained. Erosion controls will be installed to protect downgradient
drainage systems and the inland wetlands during construction.
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2.

ScoPE oF STupy

This stormwater management report contains studies comparing peak flow, water quality and
groundwater recharge. These studies seek to compare the existing conditions with the
proposed development to ensure that the proposed development will have no adverse impact
on adjoining property owners, inland wetlands or downstream drainage systems. The site will
be developed with its own on-site stormwater management system capable of renovating
stormwater and controlling peak rates of runoff.

ANALYSIS METHODOLOGY

Runoff was modeled with HydroCAD 8.50 software produced by HydroCAD Software
Solutions LLC. This software uses the NRCS TR-20 method for analyzing stormwater runoff.
Soil characteristics, cover conditions, slope, time of concentration, and historical rainfall data
are all parameters that are utilized by this method. The analysis considered the 2, 10, 25
and 100-year storm events. Precipitation data for each storm event was taken from the
National Oceanic and Atmospheric Administration’s (NOAA) Atlas 14 Point Precipitation
Frequency Estimates specific to the subject property.

STORMWATER MANAGEMENT STRATEGY

Currently, two (2) infiltration basins control runoff from the site. One is located west of the
parking lot (IB1) and the other is in the front lawn (IB2). Runoff from the driveway, parking area
and upgradient lawns flow to two (2) paved swales in the southwest corner of the parking area
and discharge to IB1. Rooftop runoff from the existing church is captured by roof leaders and
conveyed to IB1 via 4” PVC pipes. A curtain drain in the northeast lawn and footing drain for
the church also discharge to IB1 via 4” PVC pipes. Runoff from the front lawn is captured,
stored and infiltrated within IB2. During typical storm events, stormwater will infiltrate into the
underlying soils and there will be no surface discharge from either infiltration basin. An
overflow spillway in IB1 provides relief during extreme storm events and discharges overflow
to the woodlands to the west. When IB2 is overwhelmed during extreme storm events, it
overflows to the existing driveway/parking lot and conveys runoff to IB1. Runoff from the
remainder of the property sheet flows overland west towards the inland wetlands conforming
to existing conditions.

The proposed stormwater management plan maintains existing drainage patterns. IB1 will be
removed as the proposed parking lot will cover it. Two (2) underground infiltration systems are
proposed where IB1 is to mimic the existing conditions. IB2 will be maintained in use but
regraded to facilitate proposed parking areas. Runoff from the property that is not captured
and conveyed to a proposed stormwater management measure will continue to flow overland
to the west conforming to existing conditions.

The first underground infiltration system (IS1) is located under the northwest corner of the
proposed parking lot or at the northern end of the existing IB1. Rooftop runoff from the back of
the existing church and northwest corner of the proposed addition will be captured by roof
leaders and conveyed to IS1. Runoff from the northern portion of the rear parking area,
surrounding lawn and sidewalks will be captured by catch basins and conveyed to IS1. The
infiltration system will consist of seventy-five (75) units of 48” tall x 48” wide x 96” long precast
concrete galleries with a storage capacity of approximately 10,239 cubic feet below an
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overflow weir. An overflow weir is contained within an outlet control structure that will be
installed to control runoff from the infiltration system. There is an orifice in the weir wall to aid
in controlling runoff from larger storms. The storage capacity below the orifice is the effective
water quality volume provided by the infiltration system and is approximately 5,250 cubic feet.
During typical storm events, stormwater will infiltrate into the underlying soils and there will be
overflow from the infiltration system. During extreme storm events, overflow runoff conveyed
through the outlet control structure will discharge to a rip rap outlet.

The second underground infiltration system (1S2) is located just west of the proposed addition,
under the southwest corner of the proposed parking lot or at the southern end of the existing
IB1. Rooftop runoff from the front of the existing church, front of the proposed addition and the
southwest corner of the proposed addition will be captured by roof leaders and conveyed to
IS2. Runoff from the southern portions of the parking area, driveway, surrounding lawn and
sidewalks will be captured by catch basins and conveyed to IS2. The infiltration system will
consist of seventy (70) units of 24” tall x 48” wide x 96” long precast concrete galleries with a
storage capacity of approximately 3,732 cubic feet below an overflow weir. The overflow weir
is contained within an outlet control structure that will be installed to control runoff from the
infiltration system. During typical storm events, stormwater will infiltrate into the underlying
soils and there will be overflow from the infiltration system. During extreme storm events,
overflow runoff conveyed through the outlet control structure will discharge to a rip rap outlet.

The underground infiltration systems and outlet structures were both designed to convey a
100-year storm event. The peak elevation of the 100-year storm event does not exceed the
top of chamber elevation in either system. Pretreatment of stormwater runoff is provided prior
to discharge in both underground infiltration systems. A sediment trap and 2-ft sump is
provided in all catch basins. The three (3) catch basins that directly discharge to the systems
will be upgraded to have a 4-ft sump.

The infiltration basin located in the front lawn will be maintained. Runoff from the north
driveway, front parking area and surrounding lawn will convey to the infiltration basin via leak-
offs in the driveway curbing. The bottom of the infiltration system will remain at existing grade
to maintain the current infiltration patterns. During typical storm events, stormwater will
infiltrate into the underlying soils and there will be no surface discharge from the infiltration
basin. During extreme storm events, overflow runoff will be captured by a catch basin and
conveyed to 1S2. The infiltration basin will have a total storage capacity of approximately 4,212
cubic feet below the catch basin grate.

Detailed information on the size and configuration of the proposed stormwater management
measures is available on the most recent revision of the “Site Utility Plan” prepared by this
office. Infiltration System Drawdown Computations are included in Appendix D, Pipe
Conveyance Computations are included in Appendix E, Rip Rap Splash Pad Computations
are included in Appendix F, and a Stormwater Facilities Maintenance Plan is included in
Appendix G.

ANALYSIS & RESuLTS
5.1 PEAK FLOW CONTROL

Runoff from the property was analyzed under existing and proposed conditions. Runoff from
adjacent properties or the inland wetlands will not be altered or captured by the proposed



McChord Engineering Associates, Inc. May 13, 2026

stormwater management system and was therefore not factored into the analysis. The
existing conditions analysis divided the property into areas that are detained by the
infiltration basins and undetained areas. The proposed conditions analysis divided the
property into areas that are detained by the proposed infiltration systems and undetained
areas. For Drainage Maps of the existing and proposed conditions see Appendix A.

Using the NRCS TR-20 method, the peak rate and volume of runoff for the 2, 10, 25 and
100-year storm events were computed for the site. Soils on the property were determined
using the NRCS Web Soil Survey. Cover conditions were derived from site observations and
the “Site Utility Plan” prepared by this office, last revised May 13, 2026. Soil testing, including
deep, percolation and infiltration tests, were conducted in the area of the proposed
infiltration measures and confirmed suitable infiltration rates. A factor of safety of 2.0 was
applied to the infiltration rate measured in the field. The resulting peak rates and volume of
runoff under the existing and proposed conditions are summarized in Table 1. For detailed
computations see Appendix B.

Table 1: Peak Flows

Storm Existing Proposed

Event | Rate (cfs) | Volume (ft®) | Rate (cfs) | Volume (ft%)

2-year 0.41 5,514 0.41 4,645
10-year 6.08 19,907 4.11 19,343
25-year 8.00 29,995 6.46 29,298
100-year 11.07 46,949 8.88 45,849

The analysis shows that there is no increase in the peak rate or volume of runoff during any
of the analyzed storm events.

5.2 WATER QUALITY

The stormwater management system was also designed with an emphasis on water quality.
The underground infiltration systems and infiltration basin were all sized to accommodate
the Water Quality Volume (WQV) of the runoff that is routed to them. The methods outlined
in the 2024 Connecticut Stormwater Quality Manual were used to determine the WQV.
Collecting the WQV and allowing it to infiltrate into the soils provides filtration of the runoff
and is an effective means of stormwater renovation. The treatment capacity of the infiltration
measures and the WQV required is summarized in Table 2. For detailed computations see
Appendix C.

Table 2: WQV Sizing

System Description | WQV (ft®) Volume Provided Below Overflow Invert (ft?)
Infiltration System 1 2,675 5,250
Infiltration System 2 3,154 3,732

Infiltration Basin 1,196 4,212

The analysis shows that the proposed infiltration measures are sufficiently sized to treat
runoff from the proposed development for water quality purposes.
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5.3 GROUNDWATER RECHARGE VOLUME

The GRV was computed for the entire project site based on the increase in impervious
coverage. A recharge target depth of 0.35 inches was used since the NRCS Web Soil
Survey showed the dominant soils to be Hydrologic Soil Group “B” within the area proposed
to be developed on the property. The GRV was calculated to be 913 ft2. The GRV will be
accommodated through infiltration in the three (3) proposed infiltration measures. The
infiltration systems provide a total storage volume of 13,194 ft* below the overflow inverts.
This exceeds the calculated GRV and ensures that the proposed infiltration systems will
provide adequate GRYV for the project. For detailed computations see Appendix C.

CoNCLUSIONS

Based on our analysis, McChord Engineering Associates, Inc. has demonstrated that the
proposed stormwater management system will adequately control peak flow and renovate
stormwater runoff from the proposed development at 67 Turkey Plain Road in Bethel,
Connecticut. It is the opinion of this office and the conclusion of this report that the proposed
site development will not adversely impact the adjoining property owners, the inland
wetlands or any downstream drainage systems.
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