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Deadman Brook Watershed Study BL Project No. 16C6016

EXECUTIVE SUMMARY

The Town of Westport is located in southwestern Connecticut within Fairfield County. The Town
has experienced property damage due to flooding along Deadman Brook, which begins just beyond
Westport’s northeast border in the Town of Fairfield. Once in Westport, the brook flows south and
southwest through a developed residential watershed towards the central area of the Town, which
is a highly-developed business district.

During normal conditions, Deadman Brook is a narrow, tranquil watercourse. Many areas of the
brook feature attractive hand-laid stone walls along the channel edge with manicured landscaped
areas beyond the edge within residential property. However, when heavy storms or coastal surges
occur, the densely-developed watershed makes the brook highly susceptible to flooding within the
coastal area as well as further upstream.

Over the past 20 years, flooding has occurred during major storms in 1999, 2006, 2007, 2011 and
2012. During these events, overtopping floods have required multiple roadway closures, affecting
residences, businesses and town property. Flooding has forced closures along Myrtle Avenue,
Roseville Road, Pumpkin Hill Road, Pleasant Valley Road and Lost Lodge Road.

After the damage caused by Superstorm Sandy in 2012, the Town of Westport applied for, and
received, funding from the Housing and Urban Development’s Community Development Block
Grant to complete a watershed study of Deadman Brook.

One year later, the Town of Westport hired BL Companies to perform the watershed study. As
part of the study, BL Companies performed a field walk throughout the watershed, verified the
drainage area, computed hydrologic flows, performed hydraulic modeling of Deadman Brook and
its tributaries, and developed and evaluated potential improvement projects. Early coordination
with the Connecticut Department of Energy and Environmental Protection (CT DEEP) was
completed to verify the viability of each potential improvement.

After extensive analysis of the potential improvements for Deadman Brook, BL Companies
recommends the Town of Westport implement further study and design of these six design
alternatives:

* Widening the channel between Myrtle Avenue and U.S. Route 1 (Alternative 1).

* Addition of two flood storage basins in the lower third of the watershed, one between
Fernwood Road and Witch Lane, and the second between Peaceful Lane and Turtleback
Lane (Alternative 6).

* Replacement of the pipe conveying a tributary below Roseville Road and regrading of the
existing inline storage just downstream of the crossing (Alternative 7).

* Addition of an offline flood storage basin at Bayberry Lane and replacement of the
Bayberry Lane crossing (Alternative 10).

* Regrading of the Tupelo Road inline pond (Alternative 11).
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Deadman Brook Watershed Study BL Project No. 16C6016

SECTION 1 - INTRODUCTION
1.1 Project Location

The Town of Westport is located in southwestern Connecticut within Fairfield County. The Town
is bordered to the west by the city of Norwalk, to the north by the towns of Wilton and Weston,
and to the east by the Town of Fairfield. Long Island Sound forms the border of the town to the
south.

Deadman Brook begins just beyond the northeast corner of Westport within the Town of Fairfield.
Once in Westport, the brook flows south and southwest towards the central area of the town. There
are several tributaries that connect to the brook on its path towards the Saugatuck River. Three
tributaries join the brook in the upper third of the watershed, three tributaries join the brook in the
central area of the watershed and two tributaries join the brook in the lower third of the watershed
(see Figure 4).

1.2 Project Purpose and Need

The purpose of the project is to analyze the Deadman Brook watershed within the Town of
Westport. The need for the project is based on the frequent flooding the Town has experienced
along Deadman Brook and its tributaries. The frequency of flooding has resulted in repetitive
instances of roadway and bridge overtopping, roadway closures and property impact, both to
commercial and residential areas within the Town.

1.3 Flooding History and Project Funding

During normal conditions, Deadman Brook is a narrow, tranquil watercourse meandering its way
through town. Many areas of the brook feature attractive hand-laid stone walls along the channel
edge with manicured landscaped areas beyond the edge within residential property. However,
when heavy storms or coastal surges occur, the densely-developed watershed makes the brook
highly susceptible to flooding.

Over the past 20 years, flooding has occurred within the Deadman Brook watershed during major
storms and coastal surges. These include Tropical Storm Floyd in September 1999 (an approximate
50-year storm), an approximate 25-year storm in April 2006, an approximate 50-year storm during
anor’easter in April 2007, Tropical Storm Irene in 2011 (an approximate 2-year storm with coastal
surge) and Superstorm Sandy in October 2012 (coastal surge). During these events, overtopping
floods have required multiple roadway closures. Flooding has forced closures along Myrtle
Avenue, Roseville Road, Pumpkin Hill Road, Pleasant Valley Road and Lost Lodge Road.

After the damage caused by Superstorm Sandy, the Town of Westport applied for, and received,
funding from the Housing and Urban Development’s Community Development Block Grant
(Disaster Recovery Assistance) to complete this watershed study of Deadman Brook.

Town of Westport Page 1 of 72
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SECTION 2 - WATERSHED CONDITIONS
2.1 Watershed Description

The Deadman Brook watershed has an area of 2.23 square miles (1,426 acres) at its confluence
with the Saugatuck River. The watershed encompasses area in Westport (89.9% of total area) and
Fairfield (10.1% of total area). The watershed is narrow, with an approximate brook length of 4.5
miles and a width varying from 600-feet to 3,200-feet.

The watershed area was generated by the USGS StreamStats online application and verified for
accuracy by field investigation. The watershed border was adjusted based on roadway and
residential development, which affected surface runoff. Minor adjustments were also made for
drainage systems conveying flow into or out of the watershed. The watershed area is shown on
Figure 1.

The brook begins within a wooded wetland area just west of Catamount Hill in the Town of
Fairfield and flows generally south to southwest through the watershed. From the brook’s origin
within a small, unnamed pond in Fairfield to the confluence with the Saugatuck River, the brook
has an average streambed slope of 50.7 ft/mile.

Approximately 200-feet downstream of the small, unnamed pond, the brook enters Westport at the
bridge below Sturges Highway. Within Westport, the watershed is bordered by small ridgelines to
the east and west. Area to the west is within the Willow Brook watershed. Area to the east is within
the Muddy Brook watershed.

Eight tributaries connect to Deadman Brook on its path towards the Saugatuck River. From
upstream to downstream, the first tributary (Tributary 8 in the RAS analysis) connects to Deadman
Brook approximately 1,000-feet (measured along the brook’s path) downstream of Sturges
Highway. Tributary 8 is approximately 550-feet long and starts within the Town of Fairfield
southeast of the origin of Deadman Brook. Tributary 8 has an approximate watershed area of 73
acres.

Tributary 7 connects to Deadman Brook just downstream of the Merritt Parkway. This tributary
starts at the stormwater outlet south of Apache Trail, is conveyed below the Merritt Parkway
through a culvert, and joins Deadman Brook approximately 400-feet further downstream.
Tributary 7 has an approximate watershed area of 62.6 acres. Approximately 650-feet downstream
of Tributary 7 is Tributary 6, a 450-foot long channel beginning at a stormwater outlet southwest
of Bayberry Lane. Tributary 6 has an approximate watershed area of 31.2 acres.

In the central area of the watershed, Tributary 5 connects to Deadman Brook just downstream of
the intersection of Silent Grove North and Cross Highway. This tributary travels through a long,
narrow wetland area that features interconnected ponds behind residential properties along Blue
Ribbon Drive. Tributary 5 has an approximate watershed area of 38.5 acres.

Tributary 4 connects to Deadman Brook in the area of Lehn Farm Road. This tributary is
approximately 1,000-feet long, beginning at Black Birch Road and joining the brook
approximately 500-feet upstream of Roseville Road. Tributary 4 has an approximate watershed
area of 65.6 acres.

Town of Westport Page 2 of 72
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Tributary 3 begins at a pond between Abbotts Lane, Cross Highway and Kensington Place. The
tributary flows approximately 4,200-feet into Deadman Brook. Approximately 3,000-feet from its
upper limit, a small tributary (Tributary 3A) connects to Tributary 3. Tributary 3 connects to
Deadman Brook just downstream of Roseville Road. Tributary 3 has an approximate watershed
area of 84.5 acres. (In the hydraulic model, upstream of the confluence with Tributary 3A,
Tributary 3 is labeled Tributary 3B.)

In the lower third of the watershed, Tributary 2 connects to Deadman Brook in the area of
Deerwood Lane. This tributary is short-length, beginning at a stormwater outlet of Deerwood Lane
and flowing approximately 300-feet into the brook. This tributary is the only tributary without a
bridge or culvert crossing. Tributary 2 has an approximate watershed area of 29.2 acres.

Tributary 1 is the longest tributary of Deadman Brook. This tributary begins just west of Roseville
Road and flows approximately 4,900-feet before discharging into Deadman Brook near the
intersection of Evergreen Parkway and Evergreen Avenue. Approximately 1,100-feet from its
upper limit, a small tributary connects to Tributary 1. The small tributary originates from a pond
located between Plumtree Lane and Pamela Place. Tributary 1 has an approximate watershed area
of 93.2 acres.

2.2 Land Use and Soil Data

The Deadman Brook watershed is highly developed with little open space. The vast majority of
development is residential, with lots typically ranging from 0.5 acres to 2 acres in size.
Commercially developed areas are in the lower watershed in the vicinity of U.S. Route 1 (Post
Road East).

The existing land use within the watershed area is based on the National Land Cover Database
2011 (NLCD 2011) from the United States Geological Survey (USGS) Data website. The land
uses within the watershed include Residential, Business, Open Space and Retail. The area within
Fairfield is entirely Residential. The breakdown of existing land use is shown on Figure 2.

The soil types within the Deadman Brook watershed are based on the Natural Resources
Conservation Service (NRCS) Web Soil Survey data. The majority of the soils are characterized
as “fine sandy loam”. A large area within the center of the watershed is characterized as rocky.
Urban Lands exists mainly in the southern area of the watershed. See Figure 3 for the watershed
soil group map.

2.3 Environmental Description

Deadman Brook is classified as riverine unknown perennial unconsolidated bottom permanently
flooded watercourse (USFWS classification: RSUBH). The watercourse varies in width and in
many areas has been manipulated and landscaped. In its southern reaches it becomes channelized
through commercial developments. Ponding is present in certain portions, with remnants of dams
and stone walls utilized to manipulate flows. As it flows south towards the Saugatuck River, the
brook transitions to an estuary with tidal influences from Long Island Sound. The substrate
throughout is varied, however it is primarily composed of course sand with few cobbles.

Town of Westport Page 4 0of 72
March 2018



Deadman Brook Watershed Study BL Project No. 16C6016

The watershed lies within the Sauagtuck River Drainage Basin (7200), which is part of the
Saugatuck Regional Basin and is not located within a public water supply watershed. According
to the Connecticut Department of Energy and Environmental Protection (CT DEEP) Aquifer Area
Protection maps, the watershed is located partially within an Aquifer Protection Area. The
southwestern portion of the watershed is also located within the Coastal Area Management (CAM)
zone. Coastal resources in this area include developed shorefront, coastal flood hazard area,
shorelands, open waterbodies, freshwater wetlands, undesignated tidal wetlands, and regulated
tidal wetlands.

A review of the CTDEEP Natural Diversity Database (NDDB) mapping for Westport indicates
that the watershed area downstream of U.S. Route 1 is within an area identified as potential habitat
for endangered, threatened, or special concern species (map dated December 2017). However, no
critical habitat is present within the study area according to state mapping.

2.4 FEMA Studies

Deadman Brook has been studied by detailed methods by the Federal Emergency Management
Agency (FEMA) as part of the National Flood Insurance Program (NFIP). Flows for Deadman
Brook were completed for the original June 4, 1984 Flood Insurance Study (FIS). The latest FIS,
dated October 16, 2013, contains the same flows. The Deadman Brook floodplain and floodway
limits are shown on Flood Insurance Rate Map Panel Numbers 09001C0413G (effective date July
8, 2013), 09001C0414G (effective date July 8, 2013) and 09001C0412F (effective date June 18,
2010). The FEMA floodway, 100-year floodplain and 500-year floodplain are present throughout
the project limits. It is noted in the FIS that 26% of Westport residents live within the 100-year
floodplain and that the downstream section of Deadman Brook is subjected to periodic flooding.

As shown on the FEMA Flood Profile (see Appendix A), the backwater of Long Island Sound
controls the water surface elevations of Deadman Brook at the confluence with the Saugatuck
River. The effect of Long Island Sound extends approximately 500-feet upstream of the
confluence, approximately 50-feet downstream of U.S. Route 1.

FEMA issued a Letter of Map Revision (LOMR) for the Saugatuck River, effective November 28,
2016. The area of study was located at the Saugatuck River confluence with the Aspetuck River,
approximately 2.8-miles upstream of the Saugatuck River confluence with Deadman Brook.
Revisions due to the LOMR did not impact the Deadman Brook FEMA floodplain or floodway
limits.
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Deadman Brook Watershed Study BL Project No. 16C6016

2.5 Existing Structures

There is a total of 98 existing structures within the watershed. There are roadway bridges/culverts,
driveway bridges/culverts and pedestrian footbridges over Deadman Brook and its tributaries. The
structures are a mix of single-span bridges, single culverts and multiple culverts. See Figure 4 for
a map noting the location of each crossing structure.

The FEMA profile does not show all the structures over the brook. The FEMA profile extends
from the confluence of Deadman Brook and the Saugatuck River to downstream of Cardinal Lane.
Within this section of the brook, the FEMA profile shows 19 roadway structures, 8 driveway
structures and one pedestrian structure. Along this section of Deadman Brook, there are actually
24 roadway structures, 10 driveway structures and 20 pedestrian structures.

Deadman Brook Watershed
Existing Structures
Number of Number of Number of
Roadway Structures | Driveway Structures | Pedestrian Structures
Deadman Brook 22 12 28
Tributary 1 6 2 6
Tributary 2 0 0 0
Tributary 3 6 3 8
Tributary 4 1 0 0
Tributary 5 0 0 0
Tributary 6 0 0 1
Tributary 7 1 0 0
Tributary 8 1 0 1
Total 37 17 44
Town of Westport Page 8 of 72

March 2018



3/9/2018, NPARENTY, G: \JOBS16\16C\16C6016\DWG\SP16C6016—HYDRAULICCROSSSTRUCT.DWG.SP—H 24X36 700SC.

9 CLOVER LN 245 STURGES HWY

FOOTBRIDGE ~- . DR BRI SE -
10 CLOVER LN : 245 STURGES HWY oo
DRIVEWAY BRIDGE 4 FOOTBRIDGE ¥ :
LEGEND Companies
—_— TRIBUTARY 3A ; 223 STURGES HWY
; 3 FOOTBRIDGE ARCHITECTURE
PEDESTRIAN BRIDGE : ot ST _ENGINEERING
3 CLOVER LN ‘ # STURGES HWY
’ FOOTBR'DGE . N CULVERT LAND SURVEYING
DRIVEWAY BRIDGE CLOVER LN 12” RCP OUTLET
CULVERT 233 STURGES HWY 355 R_esearch Parkway
ROADWAY BRIDGE 2 ACORN LN g o 12" RCP OUTLET TR b 208 630.1406
t‘ 4 FOOTBRIDGE N | STURGES HWY (203) 630-2615 Fax
STORMWATER OUTLET yy 11 JOANN CIR & 11 C?ORODIT'\IIBARII-DIéE CULVERT
) L DRIVEWAY BRIDGE 12" RCP OUTLET { TRIBUTARY 8
G JOANN CIR b 2 6" HDPE OUTLETS @
4 1 BRIDGE 10 CLOVER LN S
4 3 TRIBUTARY 3 ‘FOOTBRIDGE 3 15” RCP OUTLET
7 BROOKSIDE DR | : ;%O%LBCI)?\I/EESELN i &
FOOTBRIDGE 18 JOANN CIR - 24" RCP OUTLET
» FOOTBRIDGE ' CLOVER LN SV
7 BROOKSIDE DR , : CULVERT TRIBUTARY 7
STONE FOOTBRIDGE HORN CIR ~
| CULVERT , TRIBUTARY 3B
COMPO RD N ' 23 JOANN CIR 4 MERRITT PKWY |
BRIDGE FOOTBRIDGE ' ABBOTTS LN CULVERT L D >
| | _ CULVERT
10/12 LONE PINE LN —, DRI&SWXQAEQID%E , V'NEY’E'T??D'C;E O
DRIVEWAY BRIDGE - TUPELO RD CULVERT D)
' ROSEVILLE RD / 2 15" RCP OUTLETS —
10/12 LONE PINE AN '
/ FOOTBRIDGE U ERT TUPELO RD CULVERT (f)
| 2 12" RCP OUTLETS :
4 LONE‘PINE LN 18" RCP OUTLET CARDINAL LN a
4 LONE PINE LN STONE \DAM \ 15" RCP OUTLET 16 CARDINAL LN L >
FOOTBRIDGE DRIVEWAY BRIDGE N O
TRIBUTARY 5 Y =
12” HDPE OUTLET 16 CARDINAL LN
FOOTBRIDGE LLJ Eu)
EVERGREEN AVE CROSBSRE)V(;E 202 BAYBERRY LN = =2
] BRIDGE DRIVEWAY BRIDGE < %
38 EVERGREEN AVE 200 BAYBERRY LN ; O
FOOTBRIDGE FOOTBRIDGE i
38 EVERGREEN AVE HIGHLAND RD X E
FOOTBRIDGE CULVERT O o
22 EVERGREEN AVE 15" HDPE OUTLET O o
DRIVEWAY BRIDGE 5 g, ot Y IcT)
12 EVERGREEN AVE 3 STONE FOOTBRIDGH 0 W
FOOTBRIDGE \ =
S 6 LOST LODGE RD —
8 EVERGREEN AVE 28 FOOTBRIDGE
» A 18" RCP OUTLET <
U.S. ROUTE 1 BRIDGE — 10 VIOLET LN D e ) >
y OUTLET FOOTBRIDGE 33/45 LEHN FARM RD N
' DRIVEWAY BRIDGE
3 TRIBUTARY 2 "
24" RCP OUTLET L 45 (EHN - EARMERD 12" RCP OUTLET E
\ ”
” ~ OUTLET S 18" RCP OUTLET BAYBERRY LN 0
24" RCP OUTLET PAVED LEAKOFF CULVERT
’ . ; ”
S . 19 DEERWOOD LN 15" RCP OUTLET
PEDESTRIAN 12” RCP : FOOTBRIDGE 24" RCP OUTLET
FOOTBRIDGE Ry W |
Al ® DEERWOOD LN  BRIDGE b e !
55 COMPO RD N (D 18"
‘5 kb Ve e o, A ROSEVILLE RD L 3
TRIBUTARY 11— CULVERT FOOTBRIDGE :
30" RCP OUTLET ) ' o TRIBUTARY 6 3
%= S & -
G R N " 2
COMPO RD N o~ = VINEYARD LN ] 3
CULVERT BRIDGE i
11 VINEYARD LN sl
JESUP RD 4 COMPO-RD N DRIVEWAY BRIDGE 8|3
R FOOTBRIDGE g clz e
: A HALF MILE COM ol I
U.S. ROUTE 1 BRIDGE e SRR s| o
INLET SILENT GROVE N 8
BRIDGE 2
MYRTLE AVE s & | Designed B.G.R.
BRIDGE 5 36" RCP OUTLET 2 | orawn B.GR.
O
. © | Reviewed D.M.C.
4 VIOLET LN 2 12" RCP OUTLETS &
STQNE FOOTBRIDGE = | Scale 1"=700’
VIOLET LN : : 135 CROSS HWY § Project No. 16C6016
FOQTBRIDGE TRIBUTARY 4 y il DRIVEWAY BRIDGE ;| bate MARCH 2018
LEHN FARM RD ™ 118 NORTH AVE E 02812286:016—01
4 COMPO RD N\QRIVEWAY BRIDGE WAL ey S I R fiyee ; Title
LESLIE LN LA 1 MELON PATCH LN =
7 ANCHORNUN FOOTBRIDGE SLVERT e s FOOTBRIDGE £] CROSSING
S X
7 ANCHOR LN DRIVEWAY BRIDGE s L LN DRIVEWAY BRIDGE RO TE PN 5| STRUCTURE:
FOOTBRIDGE g - §
TURTLEBACK W CULVERT | 9 PLEASANT VALLEY e AL GRAPHIC SCALE 2| MAP %
PEACEFUL ™ CULVERT 11 LESLIE LN : LN DRIVEWAY BRIDGE FOOTBRIDGE 700 350 O 700 T g
LT S P {
10 PEACEFUL LN FOOYBRIDGE PLUMTREE LN CULVERT ’ o 17 PLEASANT VALLEY NORTH AVE SCALE IN FEET 8
A LN FOOTBRIDGE CULVERT 2
45 WHITNEY ST RQOTBRIDGE PAMELA PL CULVERT AOMRCTg CHLET e & FIGURE 4
FERNWOOD RS CULVERT 6 PAMELA PL FOOTBRIDGE PUMPK'NCTJ'L‘\';EEQ , =
&

@2018 BL COMPANIES, INC. THESE DRAWINGS SHALL NOT BE UTILIZED BY ANY PERSON, FIRM OR CORPORATION WITHOUT THE SPECIFIC WRITTEN PERMISSION OF BL COMPANIES.




Deadman Brook Watershed Study BL Project No. 16C6016

SECTION 3 - HYDROLOGIC ANALYSIS
3.1 Computer Program

The computer program HydroCAD, Version 10.10, was used to determine the peak flow
discharges for the watershed. HydroCAD is a TR-20 based program which uses the unit-
hydrograph runoff procedure. As with TR-20, the HydroCAD peak flow discharges are dependent
upon parameters such as watershed size, the curve number for a given watershed, time of
concentration, rainfall storm type, rainfall intensity and storm duration. In addition to computing
flows, HydroCAD had the ability to analyze storage basins to determine flow changes (timing and
volume) storage basins provide.

3.2 Subwatershed Analysis

As mentioned prior, at the Saugatuck River confluence, Deadman Brook has a watershed area of
2.23 square miles (1,426 acres). In order to develop the hydrologic model, the watershed area was
split into a total of 17 subwatersheds. Refer to Figure 5 for the size, location and land cover of
each of the subwatersheds.

3.3 Storm Events and Rainfall Depth

Rainfall distributions and depths were selected using the recently-developed National Oceanic and
Atmospheric Administration (NOAA) Atlas 14 Precipitation Frequency Estimates. These
estimates provide storm duration for analysis from 5-minute to 60-day durations at average
recurrence intervals from 1-year to 1,000 years.

The storm events and rainfall depth used in the analysis is as follows; 2-year storm: 3.50 inches,
10-year storm: 5.34 inches, 25-year storm: 6.49 inches, 50-year storm: 7.38 inches, 100-year
storm: 8.27 inches, 500-year storm: 11.09 inches.

3.2 Flow Comparison

The HydroCAD-computed flows for Deadman Brook at the confluence with the Saugatuck River
were compared to flows developed by FEMA and USGS StreamStats. The StreamStats flows were
urbanized using both the 3-Variable and 7-Variable equations to account for the high level of
development within the watershed.

Summary of Computed Flows (cfs)
Deadman Brook Confluence with the Saugatuck River
HydroCAD FEMA StreamStats 3-Variable 7-Variable
2-year 320 - 100 210 270
10-year 660 650 220 410 520
25-year 880 -—- 290 500 650
50-year 1,110 840 350 590 770
100-year 1,340 940 410 690 890
500-year 1,970 1,400 580 920 1,160
Town of Westport Page 10 of 72
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Deadman Brook Watershed Study BL Project No. 16C6016

The FEMA flows are listed in the Flood Insurance Study, Prepared for Fairfield County, revised
October 16, 2013 by the Federal Emergency Management Agency (FEMA). The flows were
calculated based on data from gaged streams near the watershed area using the log-Pearson Type
III statistical analysis. At the confluence of Deadman Brook and the Saugatuck River, the drainage
area listed in the FIS is 2.2 sq. miles. The flow estimates were developed in 1982 by CE Maguire,
Incorporated, for FEMA. Appendix A contains pertinent data from the FEMA FIS.

StreamStats is a web-based tool developed by the USGS and Environmental Systems Research
Institute. This map-based web application was designed to make it easy for users to obtain
streamflow statistics, drainage-basin characteristics, and other information for user-selected sites.
StreamStats utilizes previously published information from gaging stations and previously
gathered basin characteristics to develop streamflow statistics utilizing the appropriate regression
equations to compute the stream flows. For Deadman Brook, the StreamStats-developed watershed
area is 2.29 square miles.

The StreamStats flows are based on characteristics of nonurban drainage basins. Due to the high
development of the Deadman Brook watershed, the StreamStats flows have been adjusted using
both the three-variable and seven-variable regression equations included in the USGS publication,
Regression Equations for Estimating Flood Flows for the 2-, 10-, 25-, 50-, 100-, and 500-Year
Recurrence Intervals in Connecticut.

The HydroCAD-developed flows are higher than the flows produced by FEMA, USGS
StreamStats and the urbanized StreamStats flows. The HydroCAD flows were selected for use as
they are based on a detailed analysis of the existing watershed with the use of the new and most
recently issued precipitation rates. All other methods are regression-based estimates that appear to
underestimate flow to the highly-developed watershed.

Although the HydroCAD flows are higher compared to the FEMA produced flows, the 100-year
inundation limits using the HydroCAD flows were found to be similar to the FEMA floodplain
(see Figures 10 through 12).

Appendix B contains information of the calculated hydrology, including USGS StreamStats
information, the three-variable and seven-variable regression calculations and the output of the
HydroCAD developed flows.
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Deadman Brook Watershed Study BL Project No. 16C6016

SECTION 4 - HYDRAULIC METHODOLOGY
4.1 Computer Program

GeoHEC-RAS Version 1.4 was utilized to create a hydraulic model of Deadman Brook and its
tributaries. GeoHEC-RAS is a purchased program that extends the functionality of HEC-RAS, the
hydraulic program created by the U.S. Army Corps of Engineers. GeoHEC-RAS provides the user
with the ability to edit and compute floodplain encroachments interactively, while also providing
the ability to generate floodplain and floodway mapping based off HEC-RAS results and 3D digital
elevation terrain data.

The confluence of Deadman Brook and the Saugatuck River occurs along the edge of the coastal
zone. The brook may be tidally influenced, but not tidally controlled. Therefore, a one-
dimensional, steady flow model was produced, as required in the Town’s original Request for
Qualifications.

A single model was created for the entire watershed. Junctions were added to the model at each
connection of a tributary with Deadman Brook. At each junction, the calculated subwatershed
flows were applied.

4.2 Hydraulic Cross-Sections

In the GeoHEC-RAS Existing Conditions Model, there are a total of 407 hydraulic cross-sections
along Deadman Brook and its tributaries. BL Companies field-surveyed a total of 71 cross-
sections, mainly at upstream and downstream structure faces. The remaining cross-sections were
developed based on 1-foot aerial contours provided by the Town.

The hydraulic model of Deadman Brook is approximately 23,500-feet (4.5-miles) long, spanning
from upstream of Sturges Highway to the confluence with the Saugatuck River. Along this portion
of Deadman Brook, there are 271 cross-sections. Sixty-one of the cross-sections were developed
through field survey and the remaining 210 cross-sections were developed using town mapping.
See Figure 6 through Figure 9 for the Deadman Brook cross-section locations.

The hydraulic model of Tributary 1 begins just downstream of the storm drainage outlet at
Turtleback Lane (two junction chambers along Turtleback Lane prevented the extension of the
model). The model is approximately 1,900-feet long, spanning from Turtleback Lane to the
confluence with Deadman Brook. There are 25 cross-sections along this tributary. Four of the
cross-sections were developed through field survey and the remaining 21 cross-sections were
developed using town mapping. See Figure 6 for the Tributary 1 cross-sections locations.

The hydraulic model of Tributary 2 is approximately 250-feet long, spanning from Deerwood Lane
to the confluence with Deadman Brook. There are three cross-sections along this tributary. One
cross-section was developed through field survey and the remaining two cross-sections were
developed using town mapping. See Figure 7 for the Tributary 2 cross-sections locations.

The hydraulic model of Tributary 3, 3A and 3B totals approximately 5,100-feet in length, spanning
from Clover Lane (3A) and Abbotts Lane (3B) to the Tributary 3 confluence with Deadman Brook.

Town of Westport Page 13 of 72
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Deadman Brook Watershed Study BL Project No. 16C6016

There are 74 cross-sections along this tributary. Five of the cross-sections were developed through
field survey and the remaining 69 cross-sections were developed using town mapping. See Figure
7 for the Tributary 3 cross-sections locations.

The hydraulic model of Tributary 4 is approximately 950-feet long, spanning from Black Birch
Road to the confluence with Deadman Brook. There are seven cross-sections along this tributary.
All cross-sections were developed using town mapping. See Figure 7 for the Tributary 4 cross-
sections locations.

The hydraulic model of Tributary 5 is approximately 1,100-feet long, spanning from Silent Grove
North to the confluence with Deadman Brook. There are six cross-sections along this tributary.
All cross-sections were developed using town mapping. See Figure 8 for the Tributary 5 cross-
sections locations.

The hydraulic model of Tributary 6 is approximately 360-feet long, spanning from Bayberry Lane
to the confluence with Deadman Brook. There are five cross-sections along this tributary. All
cross-sections were developed using town mapping. See Figure 8 for the Tributary 6 cross-sections
locations.

The hydraulic model of Tributary 7 is approximately 930-feet long, spanning from Apache Trail
to the confluence with Deadman Brook. There are eight cross-sections along this tributary. All
cross-sections were developed using town mapping. See Figure 9 for the Tributary 7 cross-sections
locations.

The hydraulic model of Tributary 8 is approximately 430-feet long, spanning from Sturges
Highway to the confluence with Deadman Brook. There are eight cross-sections along this
tributary. All cross-sections were developed using town mapping. See Figure 9 for the Tributary
8 cross-sections locations.

Hydraulic Cross-Section Data Source
Field Surveyed Town Mapping
Watercourse Total Sections Sections Sections
Deadman Brook 271 61 210
Tributary 1 25 4 21
Tributary 2 3 1 2
Tributary 3 74 5 69
Tributary 4 7 0 7
Tributary 5 6 0 6
Tributary 6 5 0 5
Tributary 7 8 0 8
Tributary 8 8 0 8

4.3 Downstream Boundary Condition

Based on FEMA information, and confirmed in the field, the confluence of Deadman Brook and
the Saugatuck River is within the tidal zone of Long Island Sound. In the hydraulic model, the
tidal elevations used as the downstream boundary were obtained from the FEMA report titled
Updated Tidal Profiles for the New England Coastline, dated March 2012. This report is an update
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Deadman Brook Watershed Study BL Project No. 16C6016

to a report titled Updated Tidal Profiles for the New England Coastline, dated September 2008,
which is an update to the original Tidal Flood Profiles, New England Coastline report produced
by the U.S. Army Corps of Engineers in September 1988. The original 1988 report was adopted
by FEMA as the source of stillwater elevations for Flood Insurance Studies.

To account for a possible raise in sea level, the existing conditions downstream boundary condition
was also modeled with a 4-foot increase. The boundary change raised the computed water surface
elevations between the Saugatuck River confluence to approximately 200-feet upstream of Myrtle
Avenue. There was no further effect upstream.

Town of Westport Page 15 of 72
March 2018



10/12 LONE PINE LN -
FOOTBRIDGE COMPO RD N

BRIDGE Companies
4 LONE PINE LN ARCHITECTURE
DRIVEWAY BRIDGE ENGINEERING

ENVIRONMENTAL
LAND SURVEYING

355 Research Parkway
Meriden, CT 06450
(203) 630-1406
(203) 630-2615 Fax

/. 3dN9I4 43S

WESTPORT, CONNECTICUT

>
O
-
—
7))
O
L
T
)
o
L
<
=
A4
@)
O
nd
m
Z
<
=
A
<
L
O

LEGEND

REVISIONS

PEDESTRIAN BRIDGE

Designed B.G.R.
Drawn B.G.R.
Reviewed D.M.C.

DRIVEWAY BRIDGE

Scale 1"=200’
Project No. 16C6016
Date MARCH 2018

CAD File:
BD16C6016—01

ROADWAY BRIDGE

Title

HYDRAULIC
CROSS-
SECTIONS 1

Sheet No.

XXXXXXXXXXX

T el
o | g e
AL . -

GRAPHIC SCALE
200 100 0

e FIGURE 6

; BD16C6016—DMB ; Aerial With Watershed — screen ; BD16C6016—DMBadjust ; XR16C601631—BR

3/7/2018, NPARENTY, G:\JOBS16\16C\16C6016\DWG\SP16C6016—HYDRAULICCROSSSECTIONS.DWG.SP—1 24X36 200SC.

Xref (s):

©2018 BL COMPANIES, INC. THESE DRAWINGS SHALL NOT BE UTILIZED BY ANY PERSON, FIRM OR CORPORATION WITHOUT THE SPECIFIC WRITTEN PERMISSION OF BL COMPANIES.




3/7/2018, NPARENTY, G:\JOBS16\16C\16C6016\DWG\SP16C6016—HYDRAULICCROSSSECTIONS.DWG.SP—2 24X36 200SC.

LEGEND

O PEDESTRIAN BRIDGE | s e L e,

IMIT OF
3B MODEL
O DRIVEWAY BRIDGE
O ROADWAY BRIDGE
VALLEY
BRIDGE
SANT VALLEY

BRIDGE

SEE FIGURE 6

GRAPHIC SCALE
200 100 0 200

e

SCALE IN FEET

XR16C601631—-BR

BD16C6016—DMBadjust ;

; BD16C6016—DMB ; Aerial With Watershed — screen ;

Xref (s):

y —

Companies

ARCHITECTURE
ENGINEERING
ENVIRONMENTAL
LAND SURVEYING

355 Research Parkway
Meriden, CT 06450
(203) 630-1406
(203) 630-2615 Fax

DEADMAN BROOK WATERSHED STUDY
WESTPORT, CONNECTICUT

g

[7]

[

o
"
b4
C_) Q
n
S 5
o
©

o

b4
Designed B.G.R.
Drawn B.G.R.
Reviewed D.M.C.
Scale 1"=200’
Project No. 16C6016
Date MARCH 2018
CAD File:
BD16C6016—01
Title

HYDRAULIC
CROSS-
SECTIONS 2

Sheet No.

FIGURE /

| XXXXXXXXXXX

©2018 BL COMPANIES, INC. THESE DRAWINGS SHALL NOT BE UTILIZED BY ANY PERSON, FIRM OR CORPORATION WITHOUT THE SPECIFIC WRITTEN PERMISSION OF BL COMPANIES.




3/7/2018, NPARENTY, G:\JOBS16\16C\16C6016\DWG\SP16C6016—HYDRAULICCROSSSECTIONS.DWG.SP—3 24X36 200SC.

LEGEND

O PEDESTRIAN BRIDGE

O DRIVEWAY BRIDGE

O ROADWAY BRIDGE

©2018 BL COMPANIES, INC.

THESE DRAWINGS SHALL NOT BE UTILIZED BY ANY PERSON, FIRM OR CORPORATION WITHOUT THE SPECIFIC WRITTEN PERMISSION OF BL COMPANIES.

; BD16C6016—DMB ; Aerial With Watershed — screen ; BD16C6016—DMBadjust ; XR16C601631—BR

Xref (s):

y —

Companies

ARCHITECTURE
ENGINEERING
ENVIRONMENTAL
LAND SURVEYING

355 Research Parkway
Meriden, CT 06450
(203) 630-1406
(203) 630-2615 Fax

>_
a
-
|_
N
0
T 5
wn ©
D:I—
T
T 2
= 3
Y
O 35
O o
s ;
ZE
<C
=
a
<
LL]
a

REVISIONS

Designed B.G.R.
Drawn B.G.R.
Reviewed D.M.C.

Scale 1"=200
Project No. 16C6016
Date MARCH 2018

CAD File:
BD16C6016—01

Title

HYDRAULIC
CROSS-
SECTIONS 3

Sheet No.

FIGURE 8

XXXXXXXXXXX




3/7/2018, NPARENTY, G: \JOBS16\16C\16C6016\DWG\SP16C6016—HYDRAULICCROSSSECTIONS.DWG.SP—4 24X36 200SC.

O PEDESTRIAN BRIDGE . |
Companies
ARCHITECTURE
O DRIVEWAY BRIDGE
ENVIRONMENTAL
LAND SURVEYING
355 Research Parkway
@ Meriden, CT_ 06450
() RoADWAY BRIDGE s, o
&
g2
245 STURGES HWY
DRIVEWAY BRIDGE
/\®
243 STURGES HWY @@ g&sgg% HWY
FOOTBRIDGE &¢
Q
S n A°
e >
STt o
\\3\\3,“\33 %2\9\70\7\5?5 ‘f"% A Q
233 STURGES HWY BBRA S (N g oKy )
FOOTBRIDGE 3G QOIL -~ o —
- N
223 STURGES HWY % o '/ 0
%, FOOTBRIDGE 2 = S , & a
‘\0'55 o) = \\ & LL —
MERRITT PKWY vo/r o’% CARDINAL LN ) & L 8
CULVERT S % CULVERT 2 N oH O
& OC‘ ) R 577 e 5
Y/ - . 9]
UPSTREAM LIMIT OF (X @Q DEADMAN BROOK T % L 1
TRIBUTARY 7 MODEL A S P a - =
& o \ , &S < Z
TRIBUTARY 7 & Bl Gk N = O
! 2 Q @)
v, AL 0 7 gl T N\ \" & UPSTREAM LIMIT OF N
— Le >
200 B/IA__B%I-:TIERI;TDIC_;I&I % 2 gr o’c\? : Q\‘\\\ e ’7’ DEADMAN BROOK O ad
& | ~ < o o8 Q\ % L Do MODEL S 8
O Ly
% 0 %, &3 2, RE i/ 43, =
%L o) 4 ~ S 4 X o
,7 79 4;, =) ga LlJ
@ & ® N M
%9 7 O =
<(\/\ ’90 O
o C, » Z
Y B g7 o B <
N | (6\ Do 95
DS X o) (@] :EE
d%\ 96\ S : ) U&\g\ o D
4
‘ y ’0'6 ’I, O PO STURGES HWY <
" 625 o f,,; "'A N <) N 2 CULVERT i
¥ / o v S LW ’ a
AN
(e ' § ¥ TRIBUTARY 8 UPSTREAM LIMIT OF
03,&@ § ‘ 21260 TRIBUTARY 8 MODEL
5 O cao\% 2
& 2 N\ S 255\ 4 Oe
& 87 ©© 250" % C
% Vo % S\ a% = B A e %,
I\ o TR B R oy,
\) : ‘ @ o3 N o o - g
& G I S N o5
Q %/ % 4, TUPELO RD 4
,<>G .‘ | 5 «%@ 0,% CULVERT s8] S
@ < Yy 11 CARDINAL LN g
2> 7 HESHLANDER iG> FOOTBRIDGE 2| 2
Q& CULVERT e 16 CARDINAL LN gls .
& 2 | DRIVEWAY BRIDGE A
= “%%)/ e ah 16 CARDINAL LN A BE
kS 3
b = /& 202 BAYBERRY LN ' OOTBRIDGE 5 3
7 = ”I"@ DRIVEWAY BRIDGE @‘2\ T | Designed B.GR.
0?96\ % 7 OQ/ é Drawn B.G.R.
X @ | Reviewed D.M.C.
o 2
c | Scale 17=200’
§ Project No. 16C6016
'I" Date MARCH 2018
v | CAD File:
@ BD16C6016—01
S| Title
2| HYDRAULIC
g CROSS-
GRAPHIC SCALE 2| SECTIONS 4
200 100 0 200 1
S | Sheet No
SCALE IN FEET :

| XXXXXXXXXXX

@2018 BL COMPANIES, INC. THESE DRAWINGS SHALL NOT BE UTILIZED BY ANY PERSON, FIRM OR CORPORATION WITHOUT THE SPECIFIC WRITTEN PERMISSION OF BL COMPANIES.



Deadman Brook Watershed Study BL Project No. 16C6016

SECTION 5 - EXISTING CONDITIONS
5.1 Deadman Brook

Deadman Brook begins in a forested area, approximately 140-feet east of Sturges Highway. At
Sturges Highway, the brook is conveyed through an 18” RCP below the roadway. Beyond the
crossing, the brook flows through forested land, approximately 1,000-feet south, at a 0.1% slope,
until reaching the confluence with Tributary 8. Between Sturges Highway and the Tributary 8
confluence, the brook is crossed by two structures; a driveway bridge and a footbridge.

From the Tributary 8 confluence, Deadman Brook flows approximately 300-feet south until
reaching two consecutive inline ponds. The ponds are bordered by 1 acre lot residential properties.
Between the Tributary 8 confluence and the upstream Tupelo Road crossing, the brook is only
crossed by a footbridge, approximately 300-feet downstream of the Tributary 8 confluence.

The outlets of the Tupelo Road inline ponds are controlled by the pipe crossings below Tupelo
Road, which crosses over Deadman Brook twice. The upstream Tupelo Road crossing consists of
two pipes; a 24” RCP used to convey the main channel during average daily flow and an 18” RCP
used for overflow during larger storm events. The downstream Tupelo Road crossing consists of
an 18” RCP. In the Existing Conditions Model, both Tupelo Road crossings overtop beginning at
the 2-year storm event. Once Deadman Brook is conveyed through the downstream Tupelo Road
crossing, the brook flows southwest toward Bayberry Lane.

As Deadman Brook flows southwest of Tupelo Road, it travels at a 0.7% slope through forests
with 1 acre residential properties dispersed throughout. Approximately 3,000-feet downstream,
Deadman Brook reaches the confluence with Tributary 7. In this segment, the brook is crossed by
eight structures; two driveway bridges, three footbridges and three roadway crossings (Cardinal
Lane, Highland Road and Bayberry Lane). Cardinal Lane consists of two 30”” RCPs and Highland
Road consists of a 24 RCP. In the Existing Conditions Model, Cardinal Lane begins to overtop
between the 10-year and 50-year storm events and Highland Road begins to overtop during the 2-
year storm event.

Bayberry Lane is approximately 2,650-feet downstream of the Tupelo Road crossing. At the
crossing, the Merritt Parkway cross over Bayberry Lane, which crosses over Deadman Brook. The
brook is conveyed from the northeast quadrant to the southwest quadrant through two 24 RCPs.
In the Existing Conditions Model, Deadman Brook begins to overtop Bayberry Lane between the
2-year and 10-year storm events. Once flow is conveyed downstream of the Bayberry Lane
crossing, Deadman Brook travels approximately 300-feet south before reaching the confluence
with Tributary 7.

From the Tributary 7 confluence, Deadman Brook flows south at a slope of 0.3% before reaching
Vineyard Lane. Vineyard Lane is approximately 250-feet south of the Tributary 7 confluence. At
Vineyard Lane, the brook is conveyed below the roadway through two 48” RCPs. In the Existing
Conditions Model, Vineyard Lane begins to overtop between the 50-year and the 100-year storm
events. From Vineyard Lane, the brook travels approximately 300-feet south before reaching the
confluence with Tributary 6.
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Downstream of the Tributary 6 confluence, Deadman Brook flows approximately 2,100-feet
southwest, at a 0.2% slope, before reaching the confluence with Tributary 5. In this segment of
Deadman Brook, the brook crosses underneath a driveway bridge and three roadways (Vineyard
Lane, Half Mile Common and Silent Grove North). Each crossing consists of two 48 RCPs. The
surrounding area in this portion of the brook generally consists of forested land with 1 acre
residences dispersed throughout. Once the brook crosses Silent Grove North, the surrounding area
is largely made up of densely grassed area. In the Existing Conditions Model, the Vineyard Lane
crossing overtops between the 10-year and 50-year storm events. For the Half Mile Common and
Silent Grove North crossings, the roadways begin to overtop between the 2-year and 10-year storm
events.

From the Tributary 5 confluence, Deadman Brook travels south at a 0.2% slope before reaching
Cross Highway. Cross Highway is approximately 280-feet downstream of the Tributary 5
confluence. At Cross Highway, the brook is conveyed through a 10-foot wide x 3.4-foot high
concrete box culvert. In the Existing Conditions Model, the brook begins to overtop Cross
Highway between the 10-year and 50-year storm events.

Once downstream of Cross Highway, Deadman Brook flows approximately 1,800-feet south, at a
1.0% slope, before reaching North Avenue. Between Cross Highway and North Avenue, the brook
is crossed by five structures; one driveway bridge, one roadway crossing (Melon Patch Lane) and
three footbridges. The surrounding area largely consists of 1 acre residences. At North Avenue,
the brook is conveyed through two 48” RCPs below the roadway. In the Existing Conditions
Model, the brook begins to overtop North Avenue between the 10-year and 25-year storm events.

From the North Avenue crossing, Deadman Brook flows approximately 3,300-feet southwest, at a
1.1% slope, before reaching the confluence with Tributary 4. The surrounding area in this portion
of the brook consists of forests with 1 acre residences dispersed throughout. In this segment of
Deadman Brook, the brook crosses under five footbridges, two driveway bridges and two
roadways: Pumpkin Hill Road and Leslie Lane. Each of the roadway crossings consists of three
36” RCPs. In the Existing Conditions Model, Pumpkin Hill Road begins to overtop between the
10-year and 50-year storm events, while Leslie Lane overtops between the 2-year and 10-year
storm events.

Downstream of the Tributary 4 confluence, Deadman Brook travels approximately 500-feet
southwest, at a 1.0% slope, before reaching Roseville Road. Between the Tributary 4 confluence
and Roseville Road, the brook only crosses under a driveway bridge. At Roseville Road, the brook
is conveyed through two 48” RCPs. In the Existing Conditions Model, the roadway begins to
overtop between the 2-year and 10-year storm events. From the Roseville Road crossing, the brook
travels approximately 250-feet at a 2.2% slope before flowing down a rock face, dropping 23-feet
vertically over a distance of 150-feet. Just beyond the bottom of the rock face is the brook’s
confluence with Tributary 3.

From the confluence with Tributary 3, Deadman Brook flows 380-feet southwest at a 3.2% slope
before reaching the brook’s confluence with Tributary 2. In this segment of the brook, the
bordering area largely consists of forested land. Approximately 280-feet further downstream, the
brook reaches the 14 Lost Lodge Lane driveway bridge. The bridge consists of a 4-foot wide x
3.5-foot high single-span, concrete superstructure. Due to this narrowed opening, the brook is
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restricted, inciting overtopping during lower storm events. In the Existing Conditions Model, the
driveway bridge begins to overtop during the 2-year storm event. Between the Tributary 3
confluence to 14 Lost Lodge Lane driveway bridge, the brook is crossed by two footbridges.

From the Tributary 2 confluence, Deadman Brook flows southwest at a 2.1% slope before reaching
Compo Road North. Compo Road North is approximately 2,300-feet downstream of the Tributary
2 confluence. In this segment of the brook, the surrounding area mainly consists of forested land.
At the Compo Road North crossing, the brook is conveyed through two 6-foot wide box culverts
with varying heights. The eastern box culvert has a 6.6-foot height and the western, overflow box
culvert has a 6-foot height. In the Existing Conditions Model, Deadman Brook begins to overtop
Compo Road North between the 10-year and 50-year storm events.

Downstream of Compo Road North, Deadman Brook flows approximately 1,600-feet southwest,
traveling at a 0.7% slope before reaching Evergreen Avenue. In this portion of the brook, the
surrounding area consists of 2 acre residential lots. From Compo Road North to Evergreen
Avenue, the brook is crossed by two driveway bridges and two footbridges. At the Evergreen
Avenue crossing, the brook is conveyed through a 13-foot wide x 4.4-foot high box culvert. In the
Existing Conditions Model, Deadman Brook begins to overtop Evergreen Avenue between the 10-
year and 50-year storm events. Once the brook crosses Evergreen Avenue, the brook travels 360-
feet southwest to the confluence with Tributary 1.

From the confluence with Tributary 1, Deadman Brook flows south at a 0.3% slope until it reaches
an inline pond, just upstream of the 22 Evergreen Avenue driveway bridge. The pond is
approximately 650-feet downstream of the confluence with Tributary 1. A weir structure at the
driveway bridge restricts the amount of flow able to outlet the pond area and continue downstream.
Between the confluence with Tributary 1 and the 22 Evergreen Avenue driveway bridge, Deadman
Brook is surrounded by 2 acre residential properties. In this portion of the brook, there are two
footbridges that cross the brook just downstream of the Tributary 1 confluence.

Once the flow outlets the pond, Deadman Brook continues to flow south toward Myrtle Avenue at
a 0.8% slope. Between the 22 Evergreen Avenue pond to Myrtle Avenue, the brook is bounded by
Y5 acre residential properties. From the driveway bridge to Myrtle Avenue, the brook crosses under
five footbridges. At Myrtle Avenue, Deadman Brook is conveyed under the roadway through a
10-foot wide x 3.6-foot high single span masonry superstructure.

Downstream of the Myrtle Avenue crossing, the surrounding area transforms into a commercial
setting, consisting of commercial buildings and connecting parking lots. From Myrtle Avenue to
U.S. Route 1, the channel of Deadman Brook is narrowed to an approximate width of 4.4-feet. The
induced pinching within the channel restricts the allowable flow able to pass, resulting in flooding
during lower storm events. In the Existing Conditions Model, Myrtle Avenue begins to flood
during the 2-year storm event.

The brook is conveyed underneath U.S. Route 1 through a four-sided concrete box culvert. The
length of the box culvert is approximately 260-feet. The box culvert makes multiple bends and is
inconsistent in hydraulic area. The general opening size is 14-feet wide and 7-feet high.
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Downstream of U.S. Route 1, Deadman Brook travels approximately 1,500-feet southwest at a
slope of 0.3%, before ultimately outletting into the Saugatuck River. Deadman Brook is tidally
influenced by the Long Island Sound in the lower portion of the brook. As shown on the FEMA
Flood Profile for Deadman Brook, the tidal influence extends to U.S. Route 1. From U.S. Route 1
to the Saugatuck River, the brook crosses under two structures; the Jesup Road crossing and a
footbridge. The Jesup Road crossing consists of a 11-foot wide x 8.5-foot high, single span
superstructure. The Existing Conditions Model shows the roadway overtopping beginning at the
2-year storm event. The footbridge is raised high above the brook and is not impacted during any
storm event.

5.2 Deadman Brook Tributaries

Tributary 1 is approximately 4,900-feet long. The tributary begins just west of Roseville Road and
flows west through several residential properties for approximately 3,000-feet before reaching
Turtleback Lane. Between the start of the tributary to Turtleback Lane, Tributary 1 crosses under
Pamela Place, Plumtree Lane, Fernwood Road and Peaceful Lane. Approximately 1,100-feet
downstream of the tributary’s origin point, Tributary 1 combines with a smaller tributary, which
begins at a small pond between Plumtree Lane and Fernwood Road.

Once Tributary 1 reaches Turtleback Lane, it enters a storm drainage system with several junction
chambers within it. In the storm drainage system, the tributary combines with captured runoff from
Turtleback Lane and Whitney Street.

From the Turtleback Lane storm outlet (the start of the Tributary 1 hydraulic model), Tributary 1
flows west. The tributary crosses under Compo Road North, approximately 800-feet upstream of
the confluence with Deadman Brook. In addition to the crossing below Compo Road North,
Tributary 1 crosses below two driveway bridges and three pedestrian bridges.

Tributary 2 is approximately 250-feet long. Tributary 2 begins at a storm drainage outlet from
Deerwood Road and travels northwest to the confluence with Deadman Brook. There are no bridge
crossings along Tributary 2.

Two tributaries combine to become Tributary 3. Tributary 3A is approximately 1,100-feet long.
This tributary begins at a storm drainage outlet from Victoria Lane and flows south until combining
with Tributary 3B and forming Tributary 3. As runoff flows south, it crosses under Clover Lane,
approximately 500-feet from the confluence with Tributary 3B. In addition to the roadway crossing
below Clover Lane, there are three pedestrian footbridges Tributary 3A crosses below.

Tributary 3B is approximately 2,000-feet long. The tributary begins at a pond within the residential
developments off Abbotts Lane and Kensington Place, and flows south until combining with
Tributary 3A. As runoff flows south, it crosses under Abbotts Lane, approximately 1,800-feet from
the confluence with Tributary 3A, and Clover Lane, approximately 1,200-feet from the confluence
with Tributary 3A. Along Tributary 3B, there are five structure crossings: three driveway bridges
and two roadway bridges.

Tributary 3 is approximately 2,000-feet long. Tributary 3 begins at the confluence of Tributaries
3A and 3B. From the confluence, Tributary 3 flows south, crossing under Joann Circle twice (the
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first crossing is approximately 1,800-feet upstream of the confluence with Deadman Brook and
the second crossing is approximately 930-feet upstream of the confluence). Further downstream,
the runoff crosses under Roseville Avenue, approximately 500-feet from the confluence with
Deadman Brook. There are eight structures along Tributary 3: one driveway bridge, four pedestrian
footbridges and three roadway crossings.

Tributary 4 is approximately 140-feet long. The tributary begins within a forested area, just north
of the intersection of Black Birch Road and Roseville Road, and flows northwest towards the
confluence with Deadman Brook. As runoff flows northwest, it crosses under Lehn Farms Road,
approximately 280-feet from the confluence.

Tributary 5 is approximately 1,100-feet long. The tributary begins at a pond, which collects runoff
from Silent Grove North, and flows south toward the confluence with Deadman Brook. This
tributary does not cross under any structures.

Tributary 6 is approximately 360-feet long. The tributary begins at a storm drainage outlet
discharging runoff from Bayberry Lane and flows west toward the confluence with Deadman
Brook. There is one pedestrian footbridge along the tributary.

Tributary 7 is approximately 930-feet long. The tributary begins at a storm drainage outlet
discharging runoff from Apache Trail and travels south toward the confluence with Deadman
Brook. As the tributary travels south, it is conveyed underneath the Merritt Parkway through a 36”
RCP, approximately 400-feet north of the confluence.

Tributary 8 is approximately 430-feet long. The tributary begins within a forested area, just west
of Sturges Highway and travels south toward the confluence with Deadman Brook. As the tributary
travels south, it is conveyed underneath Sturges Highway, approximately 350-feet east of the
confluence. The tributary contains two crossings, a pedestrian footbridge and the Sturges Highway
crossing.

The Existing Conditions Model HEC-RAS output tables for Deadman Brook and its tributaries
(for all storm events) are included in Appendix C.

5.3 FEMA Floodplain Comparison

The 100-year inundation limit of the Existing Conditions Model was compared to the FEMA 100-
year floodplain. The upstream limit of the FEMA study is at Cardinal Lane. Throughout the
watershed, the 100-year inundation limit was found to be similar to the FEMA floodplain along
Deadman Brook.

A few areas show a significant difference between the 100-year inundation limits (see Figures 10
through 12). The first area is north of the Merritt Parkway near Apache Trail and Highland Road.
In this area, the Existing Conditions 100-year floodplain was found to have an inundation area
71% less than the FEMA floodplain. If the Existing Conditions Model was utilized, five residential
properties would be removed from the FEMA floodplain.
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The second area that saw a significant difference was along Deadman Brook between Deerwood
Lane and Compo Road North. In this area, the Existing Conditions 100-year floodplain was found
to have an inundation area 18% less than the FEMA floodplain. If the Existing Conditions Model
was utilized, two residential properties would be removed from the FEMA floodplain.

The third area that saw a significant difference was along Deadman Brook between Compo Road
North and Evergreen Avenue. In this area, the Existing Conditions 100-year floodplain was found
to have an inundation area 23% less than the FEMA floodplain. If the Existing Conditions Model
was utilized, two residential properties would be removed from the FEMA floodplain.

The inundation of the Existing Conditions 100-year event was also compared to the FEMA
floodplain along the tributaries. Several tributaries (Tributary 1, Tributary 3 and Tributary 6) are
shown to experience flooding in the Existing Conditions Model, but are outside of the FEMA
floodplain. Most notably, flooding occurs along Tributary 1 and Tributary 3. For Tributary 1, the
Existing Conditions Model shows six residences impacted by the 100-year floodplain limit, as well
as overtopping of Compo Road North. For Tributary 3, the Existing Conditions Model shows
sixteen residences impacted by the 100-year floodplain limit, as well as overtopping at Abbotts
Clover Lane (two crossing locations) and Joann Circle (two crossing locations).

5.4 Natural Conditions Model

A Natural Conditions Model was developed for the entire watershed. The Natural Conditions
Model deleted all existing bridges and culverts to determine the effect the existing structures have
on the hydraulic characteristics of the watershed.

Once the Natural Conditions Model was developed, the natural 100-year water surface elevations
and inundation limits were compared to the elevations and corresponding inundation limits
computed by the Existing Conditions Model. Substantial differences in water surface elevations
(WSELs) and inundation limits between these models may allude to possible impoundment of the
brook due to undersized crossings. Several sections of the brook (main channel and tributaries)
were examined as possible crossing replacements options.

Along Tributary 3, between the furthest upstream Joann Circle Drive crossing and Roseville Road,
the surrounding area largely consists of 1 acre residences. In this section of the brook, the natural
100-year water surface elevations ranged from 1.33-feet to 8.10-feet lower than existing. Due to
the differences in the floodplain and the amount of development within the existing floodplain, the
replacement of the Roseville Road crossing was examined in Alternative 7.

From Highland Road to Bayberry Lane, the area surrounding the brook consists of a mixture of 2
acre residences and forested area. The brook in this area runs along Bayberry Lane. In this section,
the natural 100-year WSELSs range between 0.07-feet and 2.52-feet lower than existing. Due to the
differences in the 100-year floodplains, the replacement of the crossing was examined in
Alternative 10.

From Sturges Highway to the furthest upstream Tupelo Road crossing, the brook is largely
surrounded by forested area with 1 acre residences mixed throughout. In this portion of the brook,
the natural 100-year WSELs ranged between 0.82-feet and 1.81-feet lower than existing. Due to
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the differences in the 100-year floodplains, the replacement of the Tupelo Road crossing was
examined in Alternative 11.

Along Tributary 7, between Apache Trail to the Merritt Parkway, the surrounding area consists of
flat, forested area. In this portion of the tributary, the natural 100-year WSELSs range between 2.36-
feet and 4.33-feet lower than existing. Although this area may see improvement from replacing
the existing crossing under the Merritt Parkway, the replacement would lead to the loss of flood
storage and result in larger flows downstream, impacting developed residences. For that reason,
the replacement of the Merritt Parkway crossing was not examined in the alternatives.

Portions of Deadman Brook also saw increased natural water surface elevations. From the 22
Evergreen Avenue driveway bridge to Myrtle Avenue, the surrounding area of the brook largely
consists of 4 acre residences. The natural 100-year WSELSs range between 4.82-feet higher than
existing to 1.25-feet lower than existing. The significance of increase in this portion of the brook
demonstrates the backwater impact caused by the reduced channel width downstream of Myrtle
Avenue. For flooding to be reduced at the business/downstream portion of Deadman Brook,
upstream improvements need to reduce flow rates heading downstream.

See Figure 10 through Figure 12 for a comparison of the inundation limits of the existing and
natural conditions. The Natural Conditions Model HEC-RAS output tables for all storm events are
included in Appendix D.
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SECTION 6 - POTENTIAL IMPROVEMENTS

Several design alternatives were developed with the goal of minimizing and reducing flooding
within the Deadman Brook watershed where possible. Potential improvements developed include
replacing undersized bridge crossings, widening the channel at highly developed sections, and
providing storage areas to reduce the overall peak flows of the brook. The location of each
alternative is shown on Figure 13.

6.1 Alternative 1: Channel Widening from Myrtle Avenue to U.S. Route 1

From coordination with the Town, it is understood that the area between Myrtle Avenue and U.S.
Route 1 will be redeveloped and the Town (and developer) desire to have an open watercourse
through the property. The current area surrounding the channel is largely made up of impervious
surfaces, mainly consisting of retail stores and a parking lot. In the Existing Conditions Model, the
channel between Myrtle Avenue and U.S. Route 1 begins to overtop during the 2-year storm event.

Alternative 1 explored the channel width necessary to contain the 2-year storm event within the
banks of a realigned brook. To accomplish this, the c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>