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Project Goal 
Identify flood risks and habitat barriers at road-stream   

crossings, and develop new resources CT municipalities can 
use to reduce flood risk and restore habitat connectivity at   

problem structures 

Overview Project Scope and Products 

Project Area 
The current project area covers 7 towns in northwest  

Connecticut, and will expand into 4 additional towns in 2017. 

 

58% 

Management Challenges  
Road-stream crossings (bridges and culverts) are structures 
designed to carry a road over a stream. Undersized and/or 
misaligned road-stream crossings  are more vulnerable to 
flood damage and can be barriers to fish and wildlife move-
ment.  Municipalities are tasked with managing hundreds of 
structures with limited resources.  

 

 

 

 
Given the scale of the road-stream crossing  

management challenge, a STRATEGIC  

approach is essential! 

Assessment and Modeling 

 

 

Recurrence  

Interval Failure 

Number of  

Culverts 
Percentage 

2-Year 8 4% 

5-Year 6 3% 

10-Year 14 7% 

25-Year 42 20% 

50-Year 29 14% 

100-Year 20 10% 

200-Year 27 13% 

Passing 63 30% 

33% 

 

Management Strategies 

Stream Simulation Design is a method for developing cross-
ings that mimic the natural stream channel through a  

structure, as if the crossing didn’t exist.
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 Benefits of Stream Simulation Design: 

 Reduced likelihood of clogging, upstream ponding and  

   road overtopping (reduced flood risk and maintenance   
   costs)
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 Greater longevity than hydraulically-designed  

   structures
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  
Full, unobstructed passage for fish and wildlife
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Slope and substrate 

designed to match  

natural channel 

Adequately 

sized for 

high flows 

and debris 

More than half of high-risk structures are also 
barriers to fish and wildlife movement 

209 culverts modeled for 
Risk of Failure 

54% 

70 
Fail within 25-Year interval 

38 
Moderate to Severe  

barriers 
(54% of those failing within the 25-Year interval) 

Barrier  

Evaluation 

Number of  

Culverts 
Percentage 

Severe barrier 176 24% 

Significant barrier 71 10% 

Moderate barrier 177 24% 

Minor barrier 244 33% 

Insignificant barrier 56 8% 

No barrier  

(full passage) 
0 0% 

 

In the Connecticut portion 

of the Housatonic  

watershed there are an es-

timated 6000+ road-stream  

crossings. 
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Habitat 
Structure data collected in the field is used  by NAACC to 
determine degree  of barrier based on 
factors such as:  

 Outlet drop (see photo right) and  
  Inlet grade 
 Degree of constriction compared to 

bankfull width 
 Physical barriers such as debris,  
  sediment or rocks 
 Water depth and velocity 
 

“Critical Linkages” modelling conduct-
ed by NAACC scores replacement projects based on po-
tential to enhance ecological integrity of the surrounding  
landscape 

Flood Risk 
Peak flood flows at each crossings are 
determined using the CREST v3.0 hy-
drologic model developed by UCONN 
Civil and Environmental Engineering 
Department.

1 
A hydraulic model devel-

oped by UCONN uses these peak flows 
in conjunction with data collected in the 

field to determine risk-of-failure (overtopping the road) for 
the 2-, 5-, 10, 25-, 50-, 100– and 200-year recurrence in-
terval flood at each structure 

 

A third of  

culverts assessed 
fail during  the  

25-year flood 

Climate change exacerbates both  habitat and flood risk 
issues. More rain and larger floods mean more struc-
tures are undersized,  and  also increase pollution from 
stormwater runoff and  stream instability; warming waters 
mean less habitat for cold-water obligate species 

Results 

 

More than half 
of the culverts 
assessed are 
moderate or 
worse barriers 

Results  
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