- Low -lying Roads:
Eastham

Project funded by the Municipal
Vulnerability Preparedness
Program and the Economic
Development Administration




AOverview of Low -lying Roads —
Project

Purpose and . AReview adaptation alternatives
Ob J ectives of for priority low  -lying roads
Public I\/Ieeting v ADiscuss advantages and
disadvantages of green, gray,
v and hybrid alternatives



Agenda

AProject Overview
ATown staff comments

APresentation of conceptual design alternatives
A Ellis Rd
A Governor Prence Rd
A Herring Brook Rd
A South Sunken Meadow Rd

AQuestions, comments, and discussion
ANext Steps
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Flooding vulnerability assessment of
low -lying roads and transportation
Infrastructure

Support municipal road segment
prioritization

Identify range of potential design
solutions, costs

Work performed by Cape Cod Commission
and Woods Hole Group
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PROJECT TIMELINE

Vulnerability Prioritize 1stWorkshop:  Roadway site Roadway 2nd Workshop:
Assessment Roadway Vulnerable & visits analysis & Present
Segments At-Risk Roads solutions 1D alternatives
O 9 O O » O

September 2021 Summer 2022 March 2023



A Detailed information on — o

webpages:

.. https://www.capecodcommission.org/our
Additional e -work/low_ -lying -roads -project/
Context & ___ AOther Eastham road projects V
Information town comments?

A Clarifying questions

AFormat for meeting


https://www.capecodcommission.org/our-work/low-lying-roads-project/
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Low Lying Roads Nuisance (MHW) Flooding (Eastham)

Nuisance Flooding

Year
Inundated

2070
® 2050
® 2030
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Road Miles 2030
0.1/145.7

Road Miles 2050
1.4/145.7

Road Miles 2070
4.5/145.7
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Cape Cod Low Lying Roads Risk Assessment Approach

o 3
1. Extract roadway/bridge critical elevations (CEs) Road/Bridge
y  From LiDAR at 20m interval along surface Adaptation

2. Compile 2030/2050/2070 MC -FRM water surface elevations (WSES) A
y  0.1%, 0.2%, 0.5%, 1%, 2%, 5%, 10%, 20%, 100% Annual Exceedance Probabilities (AE"

3. Campare CEs to WSEs to determine vulnerability
y  Highest probability WSE exceeding CE

4. Score road segmentcriticality
y  Usage/Network Function
y  Economy
Yy Vulnerable Populations
y  Community and Emergency Services

5. Probability * Criticality = Risk
6. Prioritize highrisk road segments for community consideration




Low Lying Roads 2070 Inundation Probability (Eastham)

A \

MC-FRM Inundation Probability 2070
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. pad
0.1 18.9
0.2 15.2
0.5 14.0
1 12.7
2 12.1
) 11.5
10 104
20 9.4
100 6.6
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Low Lying Roads Ciriticality Scoring (Eastham)
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Criticality Score
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Low Lying Roads 2070 Risk Results (Eastham)

High Risk Road Segments

Bridge Rd & Windjammer Rd (+)
Dyer Prince Rd (+)

Samoset Rd and Sunset Ln (+)
South Sunken Meadow Rd
GovernorPrenceRd E

Herring Brook Rd

Massasoit Rd

Ellis Rd

Eldredge Dr and North Sunken
Meadow Rd

Bayview Rd

Steele Rd

Grand Army of the Republic*
Eastham Rotary*

Smith Ln*

GovernorPrenceRd W

Cole Rd

WOGODS HOLE 9
GRGUP

Total Risk 2070

.High Risk
.Low Risk
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SummarySelection of High Priority Road Segments (Eastham)

Name Length () Description Segment Storm Probability (%) Nuisance Length (ft)
2030 2050 2070 2030 2050 2070
A Bridge Rd & Windjammer Rd (+) 4340  Most of roadway with bridge 0-100 1-100 5100 20 880 2520
B  DyerPrince Rd (+) 3940 Most of roadway 0-100 1-100 5100 40 500 1400
C  SamosetRd and SunsetLn (+) 4320  Most of roadway 0-100 0-100 0-100 2220
D  South Sunken Meadow Rd 1620 Leading to Sunken Meadow Beach 0.2100 5-100 20-100 380 880
E GovernorPence RdE 540 East of Route 6 0-20 1-100 100 20 240 440
F Herring Brook Rd 160 South of Heritage Hill Circle 5-20 20-100 100 40
G MassasoitRd 160 South ofFrodigh_ane 0.55 10-20 20-100 .
H Ellis Rd 320 Off of Old State Highway 1-5 20-100 100 320 :
I Eldredge Dr and North Sunken Meadow 780 Between Bens Way and Freeman Way 10-20 20-100 100 220 :
e BAYVIEWRD. 220, ... Leading to Boat Meadow Landing. ..................... 7 100 .......... 100, e 220,
K  Steele Rd 1380 Leadingto Cooks Brook Beach 0.1-20 2-100 20-100 20
L  Grand Army of the Republic* 180 Route 6 0-0.1 1-2 100 20
M Eastham Rotary* 1620 Rotary and Route 6 0-0.1 0.2-2 100 440
N Smith Ln* 500 Roadway and omamp to Rotary/Route 6 0.1-5 2-5 100 400
O  GovernoPrenceRd W 460 West of Route 6 0.1-0.5 2-10 100 300 400
P ColeRd 600 Southeast from Cranberry Lane 0.51 10-20 100 160 480
(+) = Prior planning work
* = MassDOTroadway .
WOODS HOLE g
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Ellis Road




Ellis Road

Existing Road

1

20

15
2030

10 AEP
U.17%
0.2%
0.5%
1%
2%
5%

-25 -20 -15 -10 -5 0 5

EXISTING CONDITIONS

Ellis Road, Eastham
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Ellis Road
EASTHAM

a 4-1 TRADITIONAL | . ALTERNATIVE 1: GRAY
? VEGETATED SLOPE | "
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) 633 linear feet of

Town-owned road are

~ elevated from a lowest point

of 6.8 feet to a lowest point

of 10.6 feet. This road

segment extends into

Orleans, and collaboration
with both the neighboring

~ town and private property

' owners is necessary.

T " Parcel ID: 18-049
{ v

A

Parcel ID: 18-

L e o

"

N
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4:1 Vegetated

Road Elevated to

4:1 Vegetated

Side Slope +10.6ft Side Slope
1 1 1
:
20 :
i
I
I
15 :
I
1
| 2030
10 X AEP
0.1%
0.2%
B
2%
5%
A LA
5
0
-25 0

ALTERNATIVE 1: GRAY

Ellis Road, Eastham
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Note: Project overlap with wetland areas, rights of way and property lines is approximate and needs confirmation with a site survey
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Ellis Road
EASTHAM

ALTERNATIVE 2: HYBRID

591 linear feet of

- Town-owned road are
. elevated from a lowest point

of 6.8 feet to a lowest point
of 8 feet. Rain gardens are
added on the road’s northern
side to manage rainwater.

: This road segment extends

into Orleans, and

' collaboration with both the
" neighboring town and private

property owners is necessary.
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Vegetated 4:1 Vegetated Road Elevated to 4:1 Vegetated
Rain Garden Side Slope +8.0ft Side Slope
1 1
- I !
1 1
15 l ,
1 1
: ; 2030
10 ‘ : . AEP
| . 3%
! , 2 0.5%
P i Y : 1%
i 1 ! 2%
5%
A — 10% A’
o
0
-25 -20 -16 -10 -5 0 5 10 15 20 25
ALTERNATIVE 2: HYBRID 4
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ELLIS ROAD, EASTHAM

Summary of alternatives

Description

Critical
Elevation

Annual Exceedance Probability

2030

EXISTING

A segment of 20ft wide road.

6.8 feet

5%

ALTERNATIVE 1:

GRAY

633 linear feet of Town-owned road are
elevated from a lowest point of 6.8 feet to
a lowest point of 10.6 feet. This road
segment extends into Orleans, and
collaboration with both the neighboring
town and private property owners is
necessary.

10.6 feet

0%

ALTERNATIVE 2:

HYBRID

591 linear feet of Town-owned road are
elevated from a lowest point of 6.8 feet to
a lowest point of 8 feet. Rain gardens are
added on the road’s northern side to
manage rainwater. This road segment
extends into Orleans, and collaboration
with both the neighboring town and
private property owners is necessary.

8.0 feet

1%

*Installed material cost +20% contingency. Excludes design, permitting, mobilization, stormwater and wastewater infrastructure, and site controls. Costs based on RSMeans 2021 cost book and adjusted for inflation and region.

2050

100%

1%

100%

2070

100%

10%

100%

Vulnerable to | Impacts to Impacts to Estimated

Tidal Flooding | Wetlands | Private Property Cost
2070 N/A N/A N/A
N/A N/A Yes $180,000
2070 N/A Yes 5134,000




Governor Prence Road
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Governor Prence Road

j= === Wetland- - - - Existing Road il Wetland - - - - - -
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GRAY

672 linear feet of Town-owned road
levated from a lowest point of
4.1 feet to a lowest point of 6.0 feet.

A larger culvert and tide gate are

Governor Prence Road
EASTHAM

ALTERNATIVE 1
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SHEET PILE

Note: Project overlap with wetland areas, rights of way and property lines is approximate and needs confirmation with a site survey




Governor Prence Road
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