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CMA Engineers

The design of resilient 
infrastructure is a critical part 
of planning in coastal New 
Hampshire. Considerations 
for climate change adaptation 
apply, in addition to con-
ventional designs for tradi-
tional infrastructure, including 
bridges and culverts.

In a unique collaboration be-
tween the N.H. Department of 
Transportation, N.H. Depart-
ment of Environmental Servic-
es, the N.H. Coastal Program 
and The Nature Conservancy, 
CMA Engineers completed 
the planning and preliminary 
design of culvert replacements 
on state highways in Rye and 
Stratham (Ocean Boulevard 
and Squamscott Road, respec-
tively).

The structures were cho-
sen in a review of all coastal 
crossings in New Hampshire 
because they are under state 
highways, in particularly sensi-
tive tidal settings, and have 
poor existing structural condi-
tions. Both sites have culverts 
with daily tidal flows through 
the culverts, as well as conven-
tional fresh stormwater flows.

Two important climate 
change impacts will affect 
these and other tidal struc-
tures:

• Increasing sea levels and 
storm surge elevations.

• Increasing intensity and 
duration of precipitation 
events.

Both are critical in the design 
of tidal crossings.

Comprehensive and com-
plex hydrologic/hydraulic 
evaluations were developed 
for each site that modeled 
both tidal and stormwater 
flows under both existing and 
future scenarios incorporating 
climate change.

Sea level rise was considered 
based on relative vulnerability 

for each site, which ranged 
from 3.8 feet at Stratham to 5.3 
feet at Rye by the year 2100, 
based on the latest NHDES 
guidance.

The design of inland culverts 
is primarily driven by hydraulic 
capacity and matching chan-
nel geometry. Unlike inland 
culverts, in tidal crossings, 
water flows in both directions 
— inland during the incoming 
tides and storm surges, and in 
the opposite direction on the 
outgoing tide and during rain 
events.

The alternatives in this proj-
ect were evaluated considering 
several metrics unique to tidal 
settings: hydraulic capacity 
in both directions, matching 
channel geometry, aquatic 
organism passage, salt marsh 
migration potential, and flood-
ing impacts. Developing salt 
marsh habitat is a high priority 
due their role in flood mitiga-
tion and supporting biodiver-
sity.

Projects that use traditional 

grey infrastructure (bridges, 
culverts) to promote green 
infrastructure (salt marsh for 
flood storage, rain gardens) are 
considered critical for maxi-
mizing resiliency.

The selected preferred 
alternatives are a result of 
leveraging the perspectives 
of the project stakeholders to 
produce a design that satis-
fies multiple environmental 
criteria. Preferred alternatives 
included significant increases 
in culvert widths, from 3.5 feet 
to 15 feet at Rye and from 1.5 
feet to 8 feet at two culverts in 
Stratham.

Future roadway elevations 
were considered for sea level 
rise, and structural accommo-
dation for possible future deci-
sions to raise roadways was 
accommodated. The culvert 
designs reflect a high level of 
understanding and accommo-
dation of the changing condi-
tions coming with climate 
change and aim to maximize 
resiliency.

Designing culverts in tidal settings

resources within and along the 
river and assisted with a hydrau-
lic model to understand river 
flow data. Engaging with various 
resource agencies early in the 
permitting and design processes, 
the team progressed the project 
through rigorous environmental 
permitting in only nine months. 
As a publicly funded project, 
avoiding unnecessary costs and 
delays was paramount.

The project team developed 
green infrastructure to manage 
stormwater and cleared 22 types 
of invasive species to restore the 
ecology of the park area. Known 
as “a standing wave,” the first 
whitewater feature opened in 
June 2022 and has received praise 
from boaters and residents.

For the land-based park, VHB’s 
civil engineers designed a sus-
tainable layout for the first phase, 
blending existing natural features 
with innovative design solutions 
in environmentally sensitive 
areas. VHB was an essential re-
source for the city during con-
struction, keeping the project on 
track and coordinating river flows 
directly with the New Hampshire 
Department of Environmental 
Services (NHDES) Dam Bureau.

“Mill City Park has the poten-
tial to transform Franklin from 
a forgotten mill city to a viable 
player in the Lakes Region’s tour-

ism industry,” said Franklin City 
Manager Judie Milner.

The city’s renewal is already 
under way, with a new coffee 
shop, two new restaurants, and 
two new microbreweries, as well 
as the redevelopment of for-
mer mill buildings that include 
over 150 apartments and 27,000 
square feet of commercial space. 
City leaders estimate that the free, 
year-round recreational venue 
will bring up to 185,000 visitors 
annually and reinvigorate the 
region’s economy with up to $6.8 
million of direct spending.

Environmental Services 
Principal Pete Walker, who man-
aged the project at VHB, said, “I 
feel privileged to have worked 
with such a passionate group of 
visionaries who continuously 
strive to make a difference for 
their community. This project 
is not only about creating New 
England’s first whitewater park, 
but also about developing a new 
and lasting community energy for 
the city of Franklin.”

Annique Fleurock, PE, Water 
Resource Engineer at VHB, and 
Marty Parichand, Executive 
Director of Mill City Park, will 
be giving a presentation about 
the Franklin Whitewater Park at 
the New Hampshire Society of 
Professional Engineers’ Engineers 
Week Banquet on Thursday.
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This photo shows construction of the cofferdam foundation in the Mill City 
Park whitewater rafting park in Franklin.
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CMA is working on replacement plans for culverts like this one in Rye.
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