


    
     Increase the resilience and sustainability of vulnerable 

communities in Connecticut’s coastal and inland areas to 
severe storms and the growing impacts of climate change on 
the natural, built, and human environment in response to 
critical, identified needs and priorities.

CIRCA Mission:

Jim O’Donnell

odonnell@uconn.edu



Rooster River at Fairfield, CT - USGS Water Data for the Nation

Flow Gage

Precip Gage

https://waterdata.usgs.gov/monitoring-location/USGS-01208873/#dataTypeId=continuous-00065-0&period=P7D&showFieldMeasurements=true
https://waterdata.usgs.gov/monitoring-location/USGS-01208873/#dataTypeId=continuous-00065-0&period=P7D&showFieldMeasurements=true
https://waterdata.usgs.gov/monitoring-location/USGS-01208873/#dataTypeId=continuous-00065-0&period=P7D&showFieldMeasurements=true


Two Largest flow rates in the Rooster River
at the USGS Flow Gage

No strong evidence of increasing high values.



Rainfall (precipitation) at Bridgeport-Sikorsky Airport Gage

Large 24 Hour precipitation 
accumulations in 2021 and 2026 
(more than 4 inches) have occurred 
17 times in 76 years. 

On average, once every 4.5 years. 

There is no strong evidence of 
increasing 24 hour precip values. 



Rainfall (precipitation) at Bridgeport-Sikorsky Airport Gage at hourly intervals.

There is evidence of increasing high values. 

























































Agenda

Agenda

1.Flooding challenges

2.Review Master Plan

3.Coastal

4.Riverine

- Hurricanes, rain bombs, sea level rise



• Increasing storm intensity

• Increasing riverine flooding

• Increasing sunnyday 

flooding and storm surge

• Agingor undersized

infrastructure

• Capital costs

Major flooding events in Fairfield

Fairfield’s Flooding Challenges



Predicted 2026 Hurricane season

Predicted 2026 Hurricane season

NOAApredicts below-normal 2026Atlantic 

hurricane season
According to NOAA– the seasonis from June1 to November 30th with the peak on 

September 10th ; mostof the activity midAugust to mid October

Source: NOAAMay 2026



Typical Hurricane return periods

Typical Hurricane return periods

While El Nino years typically do not produce a 

large number of Hurricanes, it only takes one.

HURRICANE RETURN PERIODS IN CONNECTICUT

(Not Including Hybrid Storms Such as Sandy)

CATEGORY WINDS RETURN
PERIOD

LAST
OCCURRED

Implications:

CAT. I 74-95 MPH 18 Years 1985 22 years Overdue

CAT. II 96-110 MPH 40 Years 1985 2025 - last year

CAT. III 111-130 MPH 70 Years 1954 2024 - Overdue

CAT. IV 131-155 MPH 155 Years < 1851 20 Years Overdue

Source: Department of EmergencyServices and Public Protection 

Division of EmergencyManagement and Homeland Security



Source:CIRCA

Expected Sea-level Rise in Fairfield

Expected Sea-level Rise in Fairfield

Phase1
Connecticut is expected to
experience up to 20 inchesof sea 

level rise by 2050,

Phase2
By2080, projections are currently 2

ft to 4.5 ft . Although there is
increasing uncertainty the further 

out we project.









Coastal Strategies

Coastal Strategies
CLIMATE RESILIENCE & EROSION CONTROL MASTER PLAN

We picked a Coastal protection level of 12 FT NAVD 88

- Superstorm Sandy Storm surge level

Balancing protection from most storms and keeping the 

character of the neighborhood versus higher costs

Constraints:

1. We can not protect all houses - Right along the coast, Peninsula

2. We are unlikely to get grants at this level – Not FEMA eligible









Museum/Town Hall Complex - BEFORE



Museum/Town Hall Complex - AFTER



Museum/Town Hall Complex - AFTER



COASTAL STRATEGIES

Penfield Pavillion

Penfield Pavillion



Penfield Pavillion - BEFORE



Penfield Pavillion – Raised Road

plus short wall



Penfield Pavillion – larger wall



Penfield Pavillion - AFTER



COASTAL STRATEGIES

Wastewater Plant to
Jennings Dune –Alt. 1

Note:
• Topelevation of flood 

control structures is 12 ft
NAVD88unless stated 

otherwise.

• Wall heights shown at 

Penfield Pavilion assume the 

road is not raised.



COASTAL STRATEGIES

Wastewater Plant to
Jennings Dune –Alt. 1

Note:
• Top elevation of flood 

control structures is 12 ft 
NAVD88unlessstated 

otherwise.

• Wall heights shown at 

Penfield Pavilion assumethe 

road is not raised.



COASTAL STRATEGIES

Wastewater Plant to
Jennings Dune –Alt. 2

Note:
• Top elevationof flood control structures is 12 ft 

NAVD88unlessstated otherwise.

• Wall heights shown at Penfield Pavilionassumethe 

road is not raised.



COASTAL STRATEGIES

Wastewater Plant to
Jennings Dune –Alt. 2

Note:
• Top elevation of flood 

control structures is 12 ft 
NAVD88unlessstated 

otherwise.

• Wall heights shown at 

Penfield Pavilion assumethe 

road is not raised.



COASTAL STRATEGIES

Wastewater Plant to
Jennings Dune –Alt. 3

Note:
• Top elevationof flood control structures is 12 ft 

NAVD88unlessstated otherwise.

• Wall heights shown at Penfield Pavilionassumethe 

road is not raised.



Resilient Fairfield Mitigating flooding in Riverside Drive and Ash Creek area

Mitigating flooding in Riverside Drive and
AshCreek area



COASTAL STRATEGIES

Riverside Drive –Alt. 1

Note:
• Top elevation of flood 

control structures is 12 
ft NAVD88unless stated 

otherwise.



COASTAL STRATEGIES

Riverside 
Drive –Alt. 1

Note:
• Top elevation of flood 

control structures is 12
ft NAVD88unless stated 

otherwise.



COASTAL STRATEGIES

Riverside Drive –Alt. 2

Note:
• Top elevation of flood 

control structures is 12 
ft NAVD88unless stated 

otherwise.



COASTAL STRATEGIES

Riverside 
Drive –Alt. 2

Note:
• Top elevation of flood 

control structures is 12
ft NAVD88unless stated 

otherwise.



COASTAL STRATEGIES

Riverside Drive –Alt. 3

Note:
• Top elevation of flood 

control structures is 12 
ft NAVD88unless stated 

otherwise.



COASTAL STRATEGIES

Riverside 
Drive –Alt. 3

Note:
• Top elevation of flood 

control structures is 12
ft NAVD88unless stated 

otherwise.



RiversideDrive - BEFORE



RiversideDrive - AFTER



RiversideDrive - AFTER



Also looking at Flood Mitigation options including dry flood proofing Police, Fire, DPW and other Town facilities

Alsolookingat FloodMitigation optionsincluding dryflood
proofingPolice, Fire, DPWandother Townfacilities

CLIMATE RESILIENCE & EROSION CONTROL MASTER PLAN



Inland Mitigation Strategies

Inland Mitigation 
Strategies

CLIMATE RESILIENCE & EROSION CONTROL MASTER PLAN



Inland Strategy Types

INLAND STRATEGIES

Soil& storage

Green infrastructure: natural or engineered systems that capture, absorb, and manage stormwater where it falls, reducing runoff and flooding.

Green infrastructure: natural or engineered systems that capture,

absorb,and manage stormwater where it falls, reducing runoff and

flooding.

Porous paving Tree planters Bioswale

Stream bank restoration Bioretention basin Floodable field Upstream/pond storage



PRIORITIZATION CRITERIA

1. Critical Infrastructure

2. Town-Owned Property
•

•
1000 sq. ft. or greater for impact of mitigation strategy 

Ease of Implementation

3. Historic FloodingSites

• Gathered from existing data and studies, Town/FERB identified

sites, field investigations

4. Limits of Fluvial (Riverine) Flood Risk
•

•

•

10-yr storm event

FEMAXZone (will remain dry from coastal flooding)

FEMA VEZonesscreened out – not an effective location for

green infrastructure due to future coastal flooding

5. Limits of Pluvial (Stormwater) Flood Risk

• Bluespot Analysis

2. Visualization  Prioritization: Inland (Riverine) Sites

2. Visualization & Prioritization: Inland (Riverine) Sites
PROJECT OVERVIEW



# Location
Bioswale/ 

conveyence

Bioretention

basin

Tree 

planters

Porous

paving

Trees/tree cells

soil &

storage

Upstream/ 

pond storage

Floodable

field

Underground

storage

Stream bank

restoration

1 Downtown - Train Station X X X X X

2 Round Hill Rd. - underpass X X X

3 Mill Plain Rd. - underpass X X X X

4 N. Benson Rd. - underpass X X X

5 N. Pine Creek Rd. - underpass X X X X

6 Owen Fish Park X X X X X

7 Black Rock Turnpike X X X X X

8 Littlebrook Rd. & Marian Rd. X X X X X

9 Horse Tavern Brook X X X

10 Riverfield School X X X X

11 Fairchild-Wheeler Country Club X X X X

12 Tunxis Hill Park X X X X X

INLAND STRATEGIES
Inland Strategy Locations

Inland Strategy Locations
• Conceptual green infrastructure projects were developed for priority inland sites

to reduce localized flooding and downstream impacts.

Start date:
Sept. 2026



Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap

contributors, and the GIS User Community, Esri USDA FSA, Esri, Vantor,

Earthstar Geographics, and the GIS User Community

0.02 0.04 0.09 0.14 0.18

Legend:

Existing

Parcels Identified Bluespots

Train Station - BEFORE



Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, ©

OpenStreetMap contributors, and the GIS User

Community, Esri USDAFSA, Esri, Vantor, Earthstar

Geographics, and the GIS User Community

Proposed

0.02 0.04 0.09 0.14 0.18

Legend:

Existing

Parcels

Bioswale/conveyance

Bioretention basin

Tree Planters

Porous Paving

Tree cells/soil & storage 

Surface conveyancePorous paving

TrainStation - AFTER

Adding Rain Garden



Resilient Fairfield

Options to Mitigate flooding in Downtown area

Options to Mitigate flooding in Downtown area



4 Underpasses

INLAND STRATEGIES

Round Hill Road North Benson Road North Pine Creek Road Mill Plain Road

Flooding at four New Haven Line underpassescan force closures along critical

north-south connections during major storm events.

Miles
0 0.01 0.02 0.03 0.04



Alternative 1

Alternative 1 N. BensonRd. - AFTER

Legend:

Proposed

0.01 0.02 0.03 0.04

Bioswale/conveyance

Bioretention basin 

Underground storage 

Underground conveyance 

Surface conveyance



Alternative 2

Alternative 2

Cityof Houston,TX,| GradientGroup, LLC

Automated Roadway Flood WarningSystem



Owen Fish Park - BEFORE

Owen Fish Park - BEFORE

0 0.01 0.03 0.05 0.08
Miles

Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap

contributors, and the GIS User Community, Esri USDA FSA, Esri, Vantor, Earthstar

Geographics, and the GIS User Community

Legend:

Existing

Parcels

Identified Bluespots

FEMAFlood ZoneAE

FEMAFlood ZoneX



0 0.01 0.03 0.05 0.08
Miles

Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap

contributors, and the GIS User Community, Esri USDA FSA, Esri, Vantor, Earthstar

Geographics, and the GIS User Community

Owen Fish Park - AFTER

Owen Fish Park - AFTER

Legend:

Proposed

Bioswale/conveyance 

Bioretention basin 

Stream bank restoration 

Floodable field

Porous Paving 

Increase pond storage 

Upstream storage 

Surface conveyance



Questions?

Questions?
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