
PRESENTATION ON FLOODING IN DARIEN

The single raindrop never feels 
responsible for the flood.

- Douglas Adams
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REDNISS & MEAD, INC.

• 4 Principals, 40 Employees

• 2 Locations – Stamford & Wilton

• 3 Disciplines

• Established in 1957



AREA OF OPERATIONS



• FLOODING
• FLOOD MAPS
• COASTAL FLOODING
• RIVER FLOODING
• RAINFALL INCREASE
• REGULATIONS
• ADAPTATION AND 

RESILIENCY
• QUESTIONS

TOPICS



DEFINITION OF FLOODING

Flooding
noun  
The covering or submerging of normally dry 
land with a large amount of water.



POST ROAD AT DARIEN TRAIN STATION



HEIGHTS ROAD



THE SUGAR BOWL AND UNCLE’S DELI



PEAR TREE BEACH



1955: RAILROAD TRACKS AT STONY BROOK



1955:  WEST AVENUE AT NOROTON RIVER



FLOOD ZONES IN DARIEN



In Darien, there are…

3,700 structures in a Floodplain

160 structures in a Floodway 

PROPERTIES IN THE FLOODPLAIN & FLOODWAY



Flood Factor

HOW DO I FIND OUT IF I’M IN A FLOOD ZONE?

Darien CT mapgeo

FEMA Flood Map Service Center

https://floodfactor.com/property/2-renshaw-road-darien-connecticut/91100907_fsid
https://darienct.mapgeo.io/datasets/properties?abuttersDistance=100&latlng=41.066376%2C-73.483298&panel=themes&themes=%5B%22fema-flood-zones%22%5D&zoom=17
https://msc.fema.gov/portal/search?AddressQuery=2%20renshaw%20road%20darien%20ct#searchresultsanchor


FLOOD INSURANCE RATE MAPS



FLOOD INSURANCE RATE MAP LEGEND



LETTERS OF MAP REVISION



DRIVERS OF COASTAL & RIVER FLOODING

COASTAL FLOODING
• TIDES
• WIND
• LOW PRESSURE SURGE
• SEA LEVEL

RIVER FLOODING
• RAINFALL
• WATERSHED CHARACTERISTICS

• SIZE
• SLOPE
• SOILS
• SURFACE COVER

• RIVER CHANNEL GEOMETRY
• FLOODPLAIN CAPACITY



TIDES, SPRING TIDES, KING TIDES

Two Spring Tides occur each month around the full and new moon.
A King Tides are the highest of the Spring Tides and can be 2’ higher 
than average high tides.



The counter-clockwise rotation of low-pressure systems pushes water 
from east to west in LIS.

THE EFFECT OF CYCLONIC STORMS



The narrowing western end of LIS can exacerbate the effect of an east 
to west surge of water.  
During a 1% coastal storm, the backwater elevation in Old Syabrook is four feet lower than in 
Darien.

THE NARROWING WESTERN END OF LIS



HURRICANE IRENE IN 2011



SUPERSTORM SANDY 2012



SEA LEVEL IS RISING

CIRCA recommends planning for 20” of Sea 
Level Rise between 2001 and 2050



DRIVERS OF COASTAL & RIVER FLOODING

COASTAL FLOODING
• TIDES
• WIND
• LOW PRESSURE SURGE
• SEA LEVEL

RIVER FLOODING
• RAINFALL
• WATERSHED CHARACTERISTICS

• SIZE
• SLOPE
• SOILS
• SURFACE COVER

• RIVER CHANNEL GEOMETRY
• FLOODPLAIN CAPACITY
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14%± Increase

Compiled from NWS Data.
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Figure 2-6 from the Fourth National Climate Assessment

The proportion heavy rainfalls increased by 55% since 1958



ANNUAL PRECIPITATION EXTREMES 1869 TO 2021Central Park, NY

30

10 Wettest Years
80.56” 1983
72.81”   2011
67.03” 1972
65.11” 1989
61.67”  2007
61.21” 1975
60.92” 1990
59.90” 2006
59.73”   2021
58.56” 2003

10 Driest Years
26.09” 1965
32.99” 1964 
33.72” 1910 
33.85” 1935 
34.28” 1963 
35.29” 1970 
35.37” 1895 
35.37” 1885 
35.58” 1954 
35.60” 1892

The 10 wettest years occurred after 1971.

The 10 driest years occurred before 1971.

Compiled from NWS Data. 
https://www.weather.gov/media/okx/Climate/CentralPark/wetdryyearsmonths.pdf
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Figure 2-6 from the Fourth National Climate Assessment

The proportion of heavy rainfalls is projected to increase



Key Message #62

Fourth National Climate Assessment, Volume II, 2018

Annual precipitation since the beginning of the last century has increased 
across most of the northern and eastern United States… Over the coming 
century, significant increases are projected in winter and spring over… the 
Northeast. Observed increases in the frequency and intensity of heavy 
precipitation events in most parts of the United States are projected to 
continue. 

Changing U.S. Precipitation



Watershed Areas
(square miles)

Noroton River 11.0
Stony Brook 4.2
Goodwives River 2.0
Tokeneke Brook 1.2
Five Mile River 12.5



EFFECT OF SURFACE COVER



RATE OF FLOW AT THE MOUTH OF THE RIVER

Rate of Flow
(cubic feet per second and gallons per minute)

Noroton River 7,581 cfs 3,402,000 gpm
Stony Brook 2,737 cfs 1,228,000 gpm
Goodwives River 1,742 cfs 781,800 gpm



REGULATIONS FOR WORK IN FLOOD ZONES

Darien Zoning Regulations
Section 820:  Flood Damage Prevention

• Enacted in 1981
• 160 Years with no constraint or regulation on development 

in flood zones and floodways.
• Only the past 40 years that construction in flood zones has 

been regulated by PZC.
• Floors in new buildings must be one foot above the flood.
• On average, about 4 houses per year are raised or rebuilt 

to comply.



REGULATIONS FOR REDEVELOPMENT

Darien Zoning Regulations
Section 880:  Stormwater Management

• Adopted in 2009.
• Requires strict engineering design based on higher rainfall 

rates, followed by review of stormwater management by 
local land use boards as part of their formal applications.

• Use of “fresh meadow approach” for new construction.
• Requires mitigation so proposed runoff matches a meadow 

condition, not just the difference in new hardscape.  One of 
the strictest municipal standards in CT.

• 300 properties have engineered design of on-site drainage 
systems in the past 12 years.



PERMEABLE SURFACES



STORMWATER INFILTRATION & STORAGE OPTIONS



Old Data

TP-40
3.3”
5.0”
5.7”
6.4”
7.2”

CHANGING DESIGN REQUIREMENTS

New Data

Atlas-14
3.54”
5.39”
6.54”
7.40”
8.32”

EVENT
2yr
10yr
25yr
50yr
100yr



REVERSING THE EFFECT OF SURFACE COVER



Railroad Culverts & Underpasses

Kelsey Street
Heights Road
Stony Brook
Bailey Avenue
Goodwives

-
Leroy

Post Road
Raymond Street

CTDOT INFRASTRUCTURE



Stony Brook Examples

RIVER STUDIES
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DRAINAGE EVALUATION
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Legend
FEMA Sections
Existing Floodplain
Proposed Floodplain
Proposed New Retaining Wall
Proposed Top of River Bank
Proposed Area of Sloping and Grading
Existing Retaining Walls and Armoring



 
 
 
STONY BROOK WATERSHED EVALUATION 
TOWN OF DARIEN, CONNECTICUT 
MAY 2009 PAGE 5-25 

TABLE 5-11 
Results of Alternatives 8A and 8B 

 

FEMA Cross 
Section 

Existing 
Conditions 

Station 

Water Surface Elevation (feet NAVD) 

Existing 
Conditions  

Proposed 
Conditions- 
30' concrete 

(8A) 

Difference 

Proposed 
Conditions- 
Compound 

Channel 
(8B) 

Difference 

E 1156 14.9 14.9 0.0 14.9 0.0 
Boston Post Road             

F 1290 14.7 15.5 0.7 16.4 1.7 
Footbridge             

G 1408 17.1 16.3 -0.8 16.8 -0.3 
H 1432 17.1 16.3 -0.8 16.8 -0.3 
I 1887 17.2 16.1 -1.1 16.7 -0.6 

Renshaw Road             
J 2060 17.7 16.9 -0.8 17.2 -0.6 
K 3008 18.2 17.6 -0.6 17.8 -0.4 
L 3482 18.2 17.7 -0.6 17.9 -0.4 

Hecker Avenue             
 
 



Adaptation and Resiliency
Redevelop Resiliently
Raise or Raze in a floodplain?

After Sandy, 25 homes were elevated
25+ homes built/rebuilt to latest standards since 2013
2 properties purchased, 1 more pending

300+ zoning permits since latest stormwater reqs in 2009
Improve infrastructure

Maintenance
Clean culverts and stream channels
Remove floatable debris from yards in floodplains
Prevent downstream pollution
80% on private property

WHAT CAN WE DO?



Why is it flooding so much?
• River flooding is a natural phenomena
• Human impacts have made it worse

• Increased rainfall 
• Historic development in and near wetlands and floodplains
• Minimal stormwater mitigation for much of town history
• Suburban or urban development of entire watersheds
• Culverts not sized to manage the intensity of recent events



Questions?
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