Manchester-by-the-Sea

A Community Plans for
Coastal Resilience

Finding Solutions to our Coastal Challenges
Salem Sound Coastwatch 25" Anniversary Symposium

March 18, 2016

Janet Moonan, P.E., Project Engineer
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Sawmill Brook Watershed /(2%-@9
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» Channelized Drainage
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Water Quality Issues

» Bacteria
* Low pH
* Sedimentation
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Sawmill Brook Watershed (:
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Inland Flooding A o

* Poor Soils
* Impervious Surface
« Channelized Drainage

Coastal Flooding
« High Tide

« Wave Action

« Storm Surge
Water Quality Issues

* Bacteria
2| * Low pH
+ Sedimentation
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Coordinated Grants

@ Massachusetts Office of
AL"_A Coastal Zone Management
Desktop Watershed Assessment

Field Survey
Modeling with

Identification of Locations for
Flood Mitigation

Conceptual Designs for
Flood Mitigation

Public involveme



Coordinated Grants

Massachusetts Office of
4& Coastal Zone Management

essment




Desktop Assessment

m Where does it flood?

m Where are critical community assets located?

GLOUCE




Field Survey

Assessment of:
m 23 culverts

m 15 sites for Green Infrastructure/ Flood Mitigation
m Central Street Tide Gate / Culvert




Field Survey

Assessment of:

m 23 culverts

m 15 sites for Green Infrast
m Central Street Tide Gate




Existing and Future Conditions Model

Model existing conditions Evaluate future potential flooding
Impacts due to climate change

2N

|dentify mitigation value of |dentify impact on
Green infrastructure and Community Assets

Assess adequacy
flood storage

of culvert sizes




Existing Conditions Model

Present
Precipitation
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Existing
Conditions
Model
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Future Conditions Model

Future
Conditions
Model

2025 2050 2100

Tighe&Bond



Future Conditions Model
Sea Level Rise & Storm Surge

Coastal influence from
Inundation Risk Model (IRM)
developed by Keil Schmidt of Geoscience Consultants

http://www.geosciconsultants.com/projects/2015/5/27/coastal-risk-mapping-in-salem-sound

m Sea Level Rise

m Shallow Coastal ,
m Flooding

m Storm Surge

m Hurricane

;00gle earth
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http://www.geosciconsultants.com/projects/2015/5/27/coastal-risk-mapping-in-salem-sound

Future Conditions Model
Sea Level Rise & Storm Surge

Coastal influence from
Inundation Risk Model (IRM)
developed by Keil Schmidt of Geoscience Consultants

http://www.geosciconsultants.com/projects/2015/5/27/coastal-risk-mapping-in-salem-sound

m Sea Level Rise

Shallow Coastal
Flooding

Storm Surge

Hurricane

Google earthr


http://www.geosciconsultants.com/projects/2015/5/27/coastal-risk-mapping-in-salem-sound

Future Conditions Model
Outputs

Future ,\
Conditions
Model
I 1
2025 2050 2100
I 1 i 1 I 1
Sea Level Rise Storm Surge Sea Level Rise Storm Surge
Balanced Balanced Balanced Balanced Balanced Balanced
— Energy Use p— Energy Use Energy Use ||— Energy Use Energy Use = Energy Use

Precipitation

Precipitation

Precipitation

Precipitation

Precipitation

Precipitation

Fossil Intensive
Energy Use
Precipitation

Fossil Intensive
Energy Use
Precipitation

Fossil Intensive
Energy Use
Precipitation

Fossil Intensive
Energy Use
Precipitation

Fossil Intensive
Energy Use
Precipitation

Fossil Intensive
Energy Use
Precipitation




Exam
ple Model Results 2025
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Xa
mple Model Results 2100

GLOUCESTER
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Sea level rise affects 23% of community assets in the near term (2025)
Affects almost 37% of the community assets by 2100
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Storm Surge affects 33% of community assets in the near term (2025)

Affects over 50% of the community assets by 2100
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Tide Gate & Culvert Improvements




Central Street Tide Gate and Culvert

Improvements

m Remove tide gate

m Replace culvert

m Restore seawall

m Restore Central Pond

N REPLACE EXISTING CULVERT |l
e S WITH 6.4' X 20' CULVERT [P

g e o,
REMOVE EXISTING TIDE GATE [SSSSSS
—— -
' CONCRETE AND PRECAST

STONE FACADE CONCRETE
HEADWALL CULVERT

PAVEMENT GUARDRAIL

ELEV.=+10.60

1 EXISTING CULVERT

RECONSTRUCTED
STONE WALL

) RECONSTRUCTED
STONE WALL

\/ MHW
= ELEV.=4.10

CONCRETE
FOUNDATION

CONCRETE
FOUNDATION



REPAIR SIDEWALKS AND
REPLACE CHAINLINK FENCE

WITH HISTORICAL BLACK
METAL RAILING/FENCE
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Culvert iImprovements




Culvert Improvement at School Street
o PRWE

PROPOSED

STREAM LOWERING| '
B2 AND WIDENING g
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BOX CULVERT |
X PROPOSED
STREAM LOWERING
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Porous Asphalt Parking Area at Coach

SIDEWALK
(SEE DETAIL)

NON-WOVEN GEOTEXTILE
MIRAFI 160N OR APPROVED EQUAL
(FOR SIDE STABILIZATION ONLY)

4" MIN, PERFORATED UNDERDRAIN
(SEE GRADING, DRAINAGE &
EROSION CONTROL PLAN

FOR LOCATIONS AND SIZE)

Field Playground

CURB POROUS PAVEMENT (POROUS ASPHALT)
(SEE DETAIL) 4" NOMINAL

2" WEARING COURSE: PG76-22

2" BINDER COURSE: PG76-22

AASHTO #57 CHOKER COURSE
FILTER COURSE
3/8" STONE FILTER BLANKET
AASHTO #3 RESERVOIR COURSE

1* MIN. SHOULDER
3/4" CRUSHED STONE

6" LOAM AND SEED

16" MIN,

4" MIN, PERFORATED UNDERDRAIN
(SEE GRADING, DRAINAGE &
EROSION CONTROL PLAN

FOR LOCATIONS AND SIZE)



Funding
Permitting
~, Discussions with regulators
—Tig\e&Bond




Janet Moonan, P.E., Project Engineer
—  Phone: 781-708-9826
—  Email: JSMoonan@tighebond.com

Gabrielle Belfit, Senior Environmental Scientist, Project Manager
— Phone: 508-564-7285
—  Email: GCBelfit@TigheBond.com

Mary Reilly, Grants Administrator
— Phone: 978-525-6427
—  Email: reillym@manchester.ma.us
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