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e Construction costs for larger structures are
generally more expensive than replacing in
kind = limits the number of projects that can
be undertaken over time

* |s this trade-off simply the price we pay for
living in a changing climate?
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COSts

— Replace with box culvert
— Replace with single span

Damages
($1000)

Tested two design options
for the aging causeway tidal
gates against damages from
storm surge and sea level
rise to calculate lifecycle

Box Culvert

Single Span

607.3
862.8

Bridge Total
Cost Costs
($1000) | ($1000)
2200 (28073
2400 3.262.8 CE ©
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Culvert Replacement Designs and Lifecycle Costs
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Design

6.0 ft
SLR

SLR

Replace
in kind

Heat Map of Lifecycle Costs

Low . High
Scenario

Cost
(Million)

l$2.5

$1.8

I$1.1
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Replace
in kind

Heat Map of Lifecycle Costs

Low _ High
Scenario

Cost
(Million)

'$6.1

$5.0

I$4A0
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 Lifecycle cost =
construction cost
+ potential damages over time

e Construction costs 2 MaineDOT

« Potential damages - Sea level rise curves,
depth-damage functions and exceedance curves
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Relationship Between Probability and Depth of Water
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Damage (% of Building Value)
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Relationship Between Depth of Water and Building Damage
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« Test 3 climate scenarios:
* Low (no change)
* Medium (increased runoff by 24%)
 High (increased runoff by 52%)

e Test 3 design types:
* Q100
* Q100 + 24%
« Q100 + 52%
« Calculate lifecycle costs (construction +
damage over time)
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* Designing for today’s 100-year event was the
most robust design across all climate
scenarios

« MaineDOT wanted to check the results using
a Q25 design...
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Design

Q100+52%

Q100+24%

Q100

Q25

New Sharon Culvert 1

Life Cycle
Cost

|$420.000
$380.000

|$340,000

M H
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Design

Q100+52%

Q100+24%

Q100

Q25

New Sharon Culvert 2

M .
Scenario

Life Cycle
Cost

'5332,000
$281,000

I$230,000
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 MaineDOT is NOT going to downsize culverts
« MaineDOT does NOT have to upsize all culverts

« Strategic opportunities to keep costs low in order
to replace more aging infrastructure

« “All models are wrong — some models are useful.’

 |s this a useful model?
* |f not, how could it be improved?
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 Public sentiment cost

* Added cost for replacing in kind if not
environmentally friendly

« Calibrating model with water surface
elevations and updated repair costs after
storms
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* |Is the trade-off of addressing fewer culvert
replacement projects in order to increase
culvert sizes simply the price we pay for living
In a changing climate?

* |t is if we decide to increase the size of every
culvert...

— Results from this study show that we can be more
strategic with our culvert improvements - larger
culverts not always the best design
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* Is the trade-off of addressing fewer culvert replacement
projects in order to increase culvert sizes simply the price
we pay for living in a changing climate?

» ltis if we decide to increase the size of every culvert...

— Results from this study show that we can be more strategic with
our culvert improvements - larger culverts not always the best
design

Alex Gray
agray@ageiconsultants.com
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