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Downtown Danbury serves nearly 80,000 City residents as well as the greater Danbury region.

The project area is located along Main Street (State Route 53), extending westward to Deer
Hill Avenue and eastward to Town Hill Avenue, and consists of a mix of commercial corridors
and high -density residential areas.

This document summarizes the results of Task 3: Current & Future Conditions Analysis and
examines the climate vulnerabilities related to flooding and heat in the downtown Danbury
community.
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Downtown Danbury has endured decades of flooding caused = P\t W g R - L - A A'H'Q‘?'%Ql;'f,ﬁ:f"‘
by an aging, undersized drainage system, referred to as the : 2479 0 N @ AL d 'ﬁ y
OEast Ditch. 6 Downt own D@D u—y 5
of extreme heat due to large areas of impervious surfaces and
lack of tree cover. Future increases in rainfall and temperature
pose risks to vulnerable populations and critical assets such as
affordable housing and critical roadways.

The Connecticut Institute for Resilience and Climate
Adaptation (CIRCA) initiated Resilient Connecticut in 2018 as a
component of the U.S. Department of Housing and Urban
Development (HUD) National Disaster Resilience Competition
award to the State of Connecticut. The CIRCA Resilient
Connecticut Phase Ill 8 Resilient Danbury project further
develops the work completed within Phases | and Il, which
included the assessment of flooding and extreme heat risks
due to climate change, and the identification of areas of

shared risk within Fairfield and New Haven Counties.

|

The East Ditch watershed in Danbury, CT was identified as one
of these areas of shared risk. Resilient Danbury is focused on
developing solutions to mitigate current and future climate e
induced flooding and extreme heat impacts to community

assets and critical facilities and routes within downtown

Danbury.

LEGEND PROJECT EXTENT

Deer Hill Ave. to Town Hill Ave.
@ Tree Cover Park Place to Pahquioque

.| Public Green Space AN

Impervious Ground Surface 1 25 i
. square miles

|| Impervious Building Surface
FPumy
hmmd

Pervious Surface Over 40 Community
Buildings within project area
Watershed Boundary uigings /t Jp OJ? R ety A
1 }"'~J~ ' "J -.—)" \

‘ E =
4 o . g :
= = FiiS




RESILIENT
DANBURY PROJECT SCOPE

Data Collection and Review

Collect and review existing data and
perform constructability review of existing

The mission of Resilient Danbury is to esigns

develop a climate resilience strategy Survey

and Implement_ thIS.pI|Ot project Field survey for critical drainage structure
focused on reducing risk to people, locations and elevations

homes, businesses, and infrastructure N _
Current & Future Conditions Analysis

In the downtown gateway - -
: . Model existing stormwater system and pre  -existing planned
nelghborhoods from ﬂOOd'ng and improvements under current and future conditions. Establish

extreme heat, and to foster long  -term baseline for extreme heat impacts.
prosperity in Danbury. Adaptation Options and Concept Design

Identify flood - and heat -risk mitigation options and select
preferred alternatives. Develop conceptual designs and
renderings for the selected alternatives.

Cost/Benefit Analysis

Develop cost estimates and potential
benefits for preferred alternatives
based on FEMA BCA methodology.

RESILIENT CONNECTICUT PHASE Il

" DANBURY
RESILIENT DANBURY ‘

®/ CONNECTICUT

0 russ«O'NEILL - Dewberry | 4



RESILIENT

DAN BU RY IN CONTEXT WITH THE BIGGER PICTURE

Danbury supports resilience across multiple | ayers of
government and through numerous initiatives aimed at both
extreme heat mitigation as well as flood risk mitigation. The
graphic to the right shows a selection of the municipal and
regional resilience initiatives in the Danbury area, including the
Resilient Danbury project. A summary of a few of these
resources is provided below.

The 2017 and 2021 Hazard Mitigation Plans  detail the flooding
impacts associated with the undersized drainage system in
downtown Danbury. The recommendation in the plan is to
construct the 2002 proposed improvements to the drainage
system which consist of adding stormwater capacity to the
system.

The 2019 Still River Watershed Management Plan  is focused on
improving the water quality of the Still River to protect habitat

and wildlife while also enhancing climate resilience and

creating a community amenity.

The 2023 Plan of Conservation and Development , developed
by the City with input from the community, identifies specific
goals/focus areas for growth and development over the next

10 years. Focus areas include land use and environmental
resources, cultural resources, housing, economic development,
mobility, services and facilities, and future land use.

Lastly, the City of Danbury Heat Related Emergency Analysis
an on -going study, is focused on how extreme heat affects
health. Health impacts and temperature data in downtown
Danbury are currently being collected.

LEAD PLANNING ENTITIY:

10 United States Army Corps of Engineers (USACE)

20 Western Connecticut Council of Governments
(WestCOG )

3, 4, 7, 9 0 City of Danbury

50 Federal Emergency Management Agency (FEMA)

60 Connecticut Institute for Resilience & Climate
Adaptation (CIRCA)

80 Still River Partners and Connecticut Department of

Energy and Environmental Protection (CT DEEP)
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Resilient Connecticut Phase ll
Regional Adaptation/Resilience Opportunity Areas

Name: Downto
Location: Danb

Considerations Characteristics of Area
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The center of Danbury is characterized by zones of shared risk
associated with the confluence of Padanarum Brook, Kohanza
Brook, and the Still River. Despite many flood risk reduction
projects undertaken over decades, TOD and planned development
areas are located in close proximity to — or within —these zones of
shared risk. Numerous critical facilities, historic resources, and the
terminus of the MetroNorth Danbury line are also located in the
area. Downtown Danbury is a regional center for northern
WestCOG.

Almost all of the downtown area is moderately vulnerable to heat,
with the hn%hest vulnerable area concentrate along route 53
commercial properties. Presenting few opportunities for shade or
street trees, the area has high heat emittance. In addition, there is
high social sensitivity throughout the area.

City Hall Assisted living facilities
Fire headquarters War Memorial

Hose Co.5,6,7,and 9 Substation

Danbury Hospital Power plant

Danbury Health and Housing Dept. Museums

Western CT State College Police
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RESILIENT

DAN BU RY HISTORICAL CONTEXT + BACKGROUND

The City of Danbury was chartered as a city in 1889. At different

times in its history, It was known as Beantown for the high  -quality

of bean crop grown there and as o0h
center for the nationds hat produc
low -lying land south of the Berkshire Mountains and Candlewood

Lake, and north of Wooster Mountain.

Danbury was called Pahquioque or Paquiack , which means

oopen plaino or ocleared | andédé, by
Pahquioque . The colonists who later settled in this area, first

cal |l ed t IBwanpfield éaabdbter the wetl ands
Danbury, and | ater changed the nam

town in England.

In the late 19 ™ century, the East Ditch was constructed to
convey waste and stormwater to the Still River. Part of the ditch
is visible in the zoomed in excerpt of the historic map to the right.

Downtown Danbury has developed considerably since the
1800s. Development has provided increased amenities such as
additional housing and commercial spaces but has also
increased the impervious cover leading to higher temperatures
and increased stormwater runoff. The extreme heat and

flooding concerns in Danbury are expected to worsen over time.
Storm frequency and intensity as well as maximum temperatures
are expected to increase.

This project is focused on mitigating these impacts to the
community while also providing improved amenities to
downtown Danbury.
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RESILIENT

DAN BU RY DOWNTOWN DANBURY CURRENDAY EAST DITCH FLOODING
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There is significant drainage -related flooding in Downtown Danbury as shown in the photos above, which were all taken at the Mai n Street and Elmwood Place intersection.

Flooding occurs in the streets and, under certain conditions, extends onto adjacent properties and into basements.
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RESILIENT

DAN B U RY DOWNTOWN DANBURY SOCIAL VULNERABILITIES

Social vulnerability refers to the potential negative impacts to

communities caused by flood, heat, wind, and other external

stresses. Factors that increase vulnerability include poverty, lack

of access to transportation, and minority status . These factors

may weaken a communitydés ability to
damages.

Understanding social vulnerability within the community allows
emergency response planners and public health officials to
identify the communities and areas that will most likely need
support before, during, and after a hazardous event.

The Centers for Disease Control and Prevention (CDC) has
developed a Social Vulnerability Index (SVI) that uses US Census
data to identify vulnerability at the census tract level based on

16 social factors.

SVI¢ Contributing Factors:

CDC SVI Documentation 2020 | Place and Health | ATSDR

Socioeconomic
Status

Household ——

Chiaracteritics
English Language Proficiency

Hispanic or Latino (of any race)
Black or African American, Not Hispanic or Latino
Racial & Ethnic Asian, Not Hispanic or Latino
American Indian or Alaska Native, Not Hispanic or Latino
Minority Status Native Hawaiian or Pacific Islander, Not Hispanic or Latino
Two or More Races, Not Hispanic or Latino
Other Races, Not Hispanic or Latino

Mobile Homes @
Crowding
No Vehicle

Housing Type &

Transportation Level of Vulnerability

Low Low-Medium High
Gloup Quarters The Centers for Disease Control and Prevention (CDC) developed a Social Vulnerability Index (SVI) to aid in identifying popul ations
that will need support before, during, and after a hazardous event. Link: CDC/ATSDR Saocial Vulnerability Index (SVI)
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https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://www.atsdr.cdc.gov/placeandhealth/svi/documentation/SVI_documentation_2020.html

RESILIENT

DAN BU RY DOWNTOWN DANBURY + EXTREME HEAT

The project area has high heat and moderately high heat Ho, z g
vulnerability, as assessed by ClIRCAQ@S €l i m
Index (CCVI) as shown. The high and moderately high rating is due - -
to the high social vulnerability in the area, dense housing, high
concentrations of impervious area, lack of tree cover, lack of
connected green space, and lack of sufficient cooling center
capacity.

Railroad Stations

Heat Vulnerability
Heat Vulnerability (Normalized)

Primary impacts from extreme heat include health effects such as Iy - o4sTot0f

heat stroke, dehydration, and dizziness, which can lead to death in
extreme cases. Primary impacts can be harder to attribute to an

By 02870043

By >018T0028

extreme heat event because they may affect people who are ' By 50170018
already vulnerable, such as children, the elderly, and those with pre - -
existing medical conditions. - = e

(%)
The City of Danbury is working with local private healthcare officials '
to track and document heat -related hospital visits and emergency
response. This information will be used to target mitigation strategies 5
within the community. -
\_/ o

Secondary impacts include lost work time and increased electrical
consumption.

Heat Contributors

Sensitivity

Asthma Related Emergency  Lack of Vehicle Unemployed Building Density
Wisits Percent Population over 65 Population Density Median Structure Age
Median Income Percent Population under 5 Race and Ethnicity Private Wells

Older than 5 with a Disability ~ Speaks English less than Percent Population aver 25

Percent below Poverty Level  well/not at all without a HS Diploma

Average no. Per Household Percent Population

Exposure Adaptive Capacity

Air Quality (PM 2.5) Impervious Surfaces Percent populatien Distance to Hospitals Normalized Difference

Maximum Surface Emissivity with Health Insurance Distance to Shelters Vegetation Index (NDVI)

Temperatures High Owner-Occupied Percent Mixed Forest Cover
Housing Albedo

) X K

R e o, o 7S o : eF . :
CIRCA Climate Change Vulnerability Indexd Contributing Factors CIRCA Climate Change Vulnerability Index (CCVI) Heat Vulnerability May

Link: https://resilientconnecticut.uconn.edu/ccvi/
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https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fresilientconnecticut.uconn.edu%2fccvi%2f&c=E,1,hGDKdKS4P870Mt95qg3kP2f06kOiwfpO_ToOZPGnKgberNwPxx58GiTcMxQPS77kIG_0jtDHOcC3P6JCjb8hEeZILkw0-0zrjZOCrkuGjWWqYjnL5Q,,&typo=1

FLOOD MODELING AND VALIDATION RE@ ENT

The existing Danbury stormwater drainage system was analyzed using the CHI D A N B l l R
PCSWMM software which integrates two  -dimensional modeling of surface flooding

with the EPA Stormwater Management Model (SWMM) for conveyance of flow

through subsurface structures. The hydrologic properties of each subcatchment

within the modeled drainage basin were determined from available topographic,

land use, soils, and hydrography data. Rainfall infiltration rates were calculated using \

the Modified Green -Ampt Method. Soil data from the National Cooperative Soil ' ) '

Survey - Web Soil Survey was used to assign infiltration parameters to the soils ' ! ‘ , ” Flood Date: June 2nd, 2022
throughout the watershed. Land use data was obtained from the Connecticut ' " % "

Environmental Conditions Online (CTECO).  Analyses for the current and future ‘ ; . = . .

climate conditions were completed for the 100% (1 -year), 50% (2 -year), 20% (5 -year), . - » \Z N R \ 2.12 inches in 2 hours
10% (10-year), 4% (25 -year), and 1% (100 -year) annual chance storm event. i & : \ __ I o, ‘ 20% Annual Chance

A model validation process was completed early in the flood model development. A ‘ g . : (5-Year) Storm
large flooding event occurred within the watershed on June 2 nd 2022. Based on _ % | | \ _ oo 2-Hour Storm Duration
meteorological observations at a nearby airport precipitation gauge, the rainfall that S - - = . SR

occurred during this event was approximately equivalent to a 20% annual chance A ) L RE=2"

(5-year) storm. Photos of flooded streets captured by residents and city officials _ B ‘ %

during this storm were examined; approximate flood depths and extents were

calculated and compared against simulated flood depths and extents produced

from the PCSWMM model. Generally, the model performed well at capturing the

flood depths and extents within the areas depicted in the photographs.

For additional information on the technical analysis, please refer to the Resilient
Danbury East Ditch Flooding and Extreme Heat Mitigation Existing and Future
Conditions Technical Report

current climate conditions were based on NOAA Atlas 14 Point Precipitation Data and Natural Resources
Conservation Service Type Il Synthetic Rainfall Distribution. Future climate conditions are based on the mid -century
projections (2049 -2069) in the 2019 Connecticut Physical Climate Science Assessment Report.
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RESILIENT

DAN BU RY UNDERSTANDING THE RISKS

DEFINING THIE RISKS

CURRENT + FUTURE FLOOD EXTENTS CURRENT + FUTURE FLOOD DEPTHS EXTREME HEAT VULNERABILITIES
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DANBURY BUILDINGS IMPACTED BY FLOODING. 2 TRANSPORTATION INFRASTRUCTURE AT RISK

LEGEND

BUILDINGS IMPACTED BY FLOODING TRANSPORTATION INFRASTRUCTURE COOLING CENTERS A CRITICAL COMMUNITY ASSETS
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