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Operation
An entire population of commuters other 
than motorists is relying on your culvert 
design. See stories pages 12 & 18.

Underculvert
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See: Culvert Design on Page 13

Culvert Design for 

Motorists and Fish
By Marc Kenward, PE, Senior Engineer, Erdman Anthony

The map of New York State is etched with blue 
lines representing the many state and federally 
regulated streams and creeks that feed into 
New York’s rivers and lakes. Areas plentiful with 
natural waterways are desirable places to live, 
but towns and counties must contend with 
maintaining the bridges and culverts that carry 
roadways over these features.

Culverts, much like bridges, are a vital part of 
local infrastructure, making possible the safe 
passage of motorists, pedestrians and/or rail 
cars over streams and creeks. These structures 
help prevent flooding, washing out of roads and 
build-up of standing water. They also provide 
a pathway for runoff when those tributaries 
become swollen due to weather conditions. 
Culvert design, therefore, must also consider 
how to allow water to flow steadily along its 
natural route. 

Though vital, culverts are often overlooked 

during budgeting. But replacing a deteriorating 
culvert can become a high-impact project when 
sudden failure, which can result in property 
damage, injury and even loss of life, is at stake. 
Even a planned culvert replacement limits 
road access and requires rerouting of traffic, 
so an unexpected culvert replacement project 
due to failure invariably creates a headache 
for municipalities, straining both public works 
resources and budgets. 

“Counties throughout the state of New York 
struggle with adequate funding to maintain 
our transportation assets,” said Terrence J. 
Rice, PE, Director of Transportation at Monroe 
County Department of Transportation. “Utilizing 
all the tools in the toolbox to either replace 
or rehabilitate our culverts efficiently and 

Westbound shoulder and 
drop off (BEFORE)
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From Page 12: Don’t Forget about the other Commuters in your 
Culvert Design Process

economically is vital to us.” 

A proactive approach to culvert remediation 
is currently being supported by New York 
State’s BridgeNY program, which has made 
available $200 million in enhanced assistance 
for local governments over the next two years 
to rehabilitate and replace bridges and culverts 
statewide. 

These state funds make it easier for 
municipalities to plan for the replacement of 
aging culverts. Given this incentive, culvert 
design can now get the attention it deserves. 
What design is right for the roadways traversing 
your creeks and streams? 

North Road Culvert, Town of Wheatland, Monroe 
County, NY

The town of Wheatland in western New York is 
bisected by Oatka Creek, a major Genesee River 
tributary that flows through the middle of the 
town from west to east. Crisscrossing Wheatland 
are smaller unnamed streams and creeks that 
feed Oatka, and indirectly, the Genesee. 

In 2014, when Monroe County desired to replace 
an aging three-sided concrete culvert carrying 
an unnamed Oatka Creek tributary under North 

Road, its goals were to assess and estimate 
alternatives and then to design a cost-effective 
and environmentally conscious solution. 

While this large culvert is not a bridge as defined 
by the Federal Highway Administration, the 
tributary is significant enough to flow water 
continuously, and as such, is a regulated 
waterway. 

Several alternative materials were considered 
in the design process, including metal, concrete 
and plastic pipes. An initial replacement 
alternative was a structure similar to the existing 
design – a 5-foot by 5-foot precast-concrete 
box culvert for an estimated cost of $150,000. 
However, following the guidance in the NYS 
DOT Highway Design Manual for the selection 
of culverts that have a desired 75-year service 
life, another option was identified that met two 
important goals: to fit within the county’s budget 
and to be hydraulically efficient.

Specs: The existing culvert was 4.75 feet wide 
by 5 feet high by 54 feet long. The replacement 
culvert is an 81-inch-span by 59-inch-rise by 

See: Culvert Design on Page 14

Westbound shoulder and 
drop off (AFTER)
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99-foot-long corrugated-metal pipe-arch culvert. 
Its invert is buried 21 inches in order to provide a 
natural stream bottom through its entire length. 
The culvert’s length includes 4-foot-long sloped 
ends. 

But what does this solution mean for 
functionality and environmental impact?

Why this solution?

We chose this size and design of a plastic-coated 
corrugated metal arch with a flat bottom for four 
key reasons: 

• First, length of service. The primary goal of 
selecting a particular type of material is to 
consider long-term service life. The plastic 
coating, laminated on both the interior 
and exterior of the corrugated metal pipe, 
extends the life of the pipe by as much as 80 
years. 

• Second, a lighter material means a less 
costly installation. In the case of North 
Road, this solution realized a 20 percent 
cost savings over a precast-concrete span. 
Additional cost savings were realized as the 
county performed the work using its own 
crews and equipment. Had the replacement 
structure remained a precast-concrete box 
culvert, it is likely the work would have been 
competitively bid and completed at a much 
higher cost due to the need for a crane to set 
the culvert sections in place.

“The Monroe County DOT was able to utilize 
the design from Erdman Anthony, and with 
our own in-house forces, remove and install 
the new structure that meets the hydraulic, 
environmental and safety objectives of the 
project,” Rice said. 

• Third, the lengthened culvert contributes 
to a safer roadside. The existing culvert 
provided little shoulder for motorists and 
had a dangerous drop-off at the edge of both 
shoulders. The replacement culvert is 45 feet 
longer, which provides for an additional 18 

feet of improved and unobstructed roadside 
safety (on both sides of the roadway) and 
a clear zone in accordance with current 
AASHTO and NYSDOT standards, e.g. more 
shoulder and recovery area for errant motor 
vehicles. 

The existing culvert was similar to many 
aging designs – little shoulder and a drop-off 
that would warrant guide rails, which are an 
ongoing maintenance concern after initial 
installation. The safety accrual realized the 
dramatic length increase of the replacement 
culvert (83 percent longer) meant that the 
design did not require guide rails. This 
safety feature served as a justification for 
the longer pipe and earned the acceptance 
of the U.S. Army Corps of Engineers, which 
was responsible for evaluating the design’s 
environmental impact on the stream. 

• Which brings us to the next key reason 
for this design: environmental impact 
considerations, in two parts. The culvert 
opening and length provide stream flow 
characteristics nearly equal to the existing 
hydraulic conditions. 

Hydraulic analysis determined that 
the size of the culvert opening would 
be hydraulically equivalent to existing 
conditions. Equivalency is vitally important 
and pertains only to the free opening, not the 
pipe inversion buried 21 inches. A smaller 
opening would cause water to back up and 
flood residents upstream. A larger opening 
allows more water through, which could 
flood residents downstream. 

Hydraulic equivalency, also known as 
hydraulic efficiency, mitigates impact 
on abutting landowners upstream and 
downstream and contributes to balance in 
the ecosystem. Last but not least, balance 

From Page 13: Don’t Forget about the other Commuters in your 
Culvert Design Process

See: Culvert Design on Page 17
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Deteriorating, clogged, or washed-out culverts can be a strain on infrastructure 
and town budgets. Get expert culvert design from Erdman Anthony.

When it comes time to rehabilitate or replace a culvert, count on us to develop a design that is  

environmentally sound. We have culvert expertise that meets all needs, like this example of our work  

in Western New York:

 
NORTH ROAD, TOWN OF WHEATLAND, NY

This unique, environmentally sensitive culvert design has  

a natural stream bottom. Why? 

Culverts conveying streams regulated by the U.S. Army Corps  

of Engineers and NYS DEC now require this approach so that 

the natural stream flow and bottom substrate are continuous 

throughout the crossing, and the structure does not constrict  

or fragment the stream.

This means that as traffic flows smoothly aboveground, fish  

and invertebrates migrating in the stream move freely, too.

The BRIDGE NY  

program has made  

available $200 million 
in enhanced assistance  
for local governments  
over the next two years  
to rehabilitate and replace 
bridges and culverts across 
New York state. 

Great Towns Like Yours Do  
Everything Well, Including Culverts

erdmananthony.com

NY: ALBANY l BUFFALO l ROCHESTER   PA: HARRISBURG l PITTSBURGH   FL: WEST PALM BEACH   ME: PORTLAND

For more information on how to get expert culvert  
design, contact William McCormick, PE, Northeast  

Regional Manager, Transportation, at (585) 427-8888, 

ext. 1080, or McCormickWP@erdmananthony.com.

CORPORATE HEADQUARTERS 

(585) 427-8888 

145 Culver Road, Suite 200 

Rochester, NY 14620 
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Customer Loyalty 
through Client Satisfaction

in the ecosystem is the final feature of this 
solution for the North Road culvert. 

“Think like a fish.”

Culverts can impede the passage of fish and 
other invertebrates traveling within a waterway. 
Years ago, when a road needed to traverse a 
small stream, often the solution was simply 
to lay a pipe on the creek bed and 
place soil over the top. This, however, 
disrupts or often prevents fish 
passage through that portion of a 
creek or stream. 

The design process of engineers 
should always include careful 
consideration of the user. In the case 
of culverts, engineers have to think 
like a fish.

If, for example, a culvert is not 
installed properly, and the entrance 
lip lies above the stream bed, fish 
movement is impeded or could even 
be precluded. By burying the pipe 
invert below the stream bed, the 
North Road culvert design creates a 
natural creek bottom with a depth of 
water consistent with the upstream 
and downstream flows. 

The U.S. Army Corps of Engineers 
and the NYS Department of 
Environmental Conservation require 
this approach to ensure that “the 
natural stream flow and bottom 
substrate are continuous throughout 
the crossing so that the structure does 
not constrict or fragment the stream.” 

This means that as traffic flows 
smoothly aboveground, fish and 
invertebrate can continue to pass 
through the stream freely. 

The North Road culvert design carries 
a tributary that, within 2 miles, 
connects to the Genesee River, which 

empties into Lake Ontario 20 miles to the north. 
Though the environmental benefits to this 
riverine system cannot necessarily be quantified, 
designing a culvert for users below the road, as 
well as on the road, is the right thing to do. 

The North Road culvert will serve the community 
and the environment for many years to come. �

From Page 14: Don’t Forget about the other Commuters in your 
Culvert Design Process
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