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Project Background and Status

PROJECT PURPOSE

Screening-level coastal flood risk study to identify areas and 
infrastructure at risk to flooding, propose high-level adaptation 
strategies, develop pilot projects to dive deeper into adaptation, and 
review Town ordinances to find opportunities to promote resilience.

Throughout the project, field work, public engagement, working 

group meetings, and draft technical memos.         
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Recent Flooding

Photos from Google Earth, The Maine Monitor, and WGME

January 13, 2024
Higgins Beach and Bayview Avenue



Recent Flooding

Photos from WGME and Downeast.com

Pine Point RoadRoute 1



Coastal Flood Vulnerability Assessment

Which areas and what infrastructure are at risk of 
coastal flooding now and in the future?

Coastal flooding is flooding due to high tides and/or coastal storm 
surge.  Coastal flooding will likely worsen with increasing sea levels. 



Coastal Flood Vulnerability Assessment

Sea Level Rise

Water Surface Elevations
(NAVD88, ft)

"High Tides" Coastal Storm Events

Planning Scenario
SLR
(ft)

MHHW HAT 10 yr 50 yr 100 yr Max Tide 
January 13, 2024

500 yr

Existing Sea Levels 0.0 4.6 6.5 7.9 8.5 8.8 9.3 9.5

2030 0.8 5.4 7.3 8.7 9.3 9.6 10.1 10.3

2050: Commit 1.5 6.1 8.0 9.4 10.0 10.3 10.8 11

2050: Prepare 1.9 6.5 8.4 9.8 10.4 10.7 11.2 11.4

2100: Commit 4.0 8.6 10.5 11.9 12.5 12.8 13.3 13.5

2100: Prepare 7.4 12.0 13.9 15.3 15.9 16.2 16.7 16.9

42 Water Levels
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Coastal Flood Vulnerability Assessment Final Flood Scenarios



Coastal Flood Vulnerability Assessment Final Flood Scenarios

What isn’t included?
• Wave action
• Rain events



Coastal Flood Vulnerability Assessment
Coastal Flood Vulnerability Assessment

Flood Results in StoryMap

https://storymaps.arcgis.com/stories/69b7ac686fe447f6b824e9d7b6180368


Coastal Flood Vulnerability Assessment

The StoryMap is 
paired with technical 
memos and reports 
detailing methods 
and results. Links to 
these documents are 
(or will be) provided 
in the StoryMap. 

Data Review 
Memo

Flood 
Vulnerability 

Analysis Results 
Memo



Coastal Flood Vulnerability Assessment

The StoryMap is 
paired with technical 
memos and reports 
detailing methods 
and results. Links to 
these documents are 
(or will be) provided 
in the StoryMap. 

Scenario 1 2 3 4 5 6 7 8 9 10 
Length/ 

Number in 
Study 

Length 
Inundated, miles 0.5 1.2 2.7 4.1 5.4 6.5 8.2 14.6 18.5 25.1 194.5 

Number of Roads 
Impacted 7 13 29 38 47 53 62 93 99 111 433 

 



Road Prioritization

Over 100 public roads were identified as at-risk to coastal flooding, with 38 at-risk 
for present-day water levels and 62 at-risk by 2050.
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A risk-based prioritization process was used to rank the roads in order of 
prioritization, based on flood exposure and consequences. 



Road Prioritization

Over 100 public roads were identified as at-risk to coastal flooding, with 38 at-risk 
for present-day water levels and 62 at-risk by 2050.

A risk-based prioritization process was used to rank the roads in order of 
prioritization, based on flood exposure and consequences. 

Consequences included: area impacted, impact to public safety, damage 
potential, environmental impact, and economic impact.



Road Prioritization

Consequences Matrix 
developed in 

consultation with the 
project working group 



Road Prioritization



Road Prioritization

Adaptation Projects 
Underway



Road Prioritization

Methods and results 
detailed in the 

Adaptation 
Prioritization 

Methodology for Public 
Roadways memo



Road Prioritization Roads in StoryMap

https://storymaps.arcgis.com/stories/69b7ac686fe447f6b824e9d7b6180368


Flood Adaptation Recommendations



Flood Adaptation Recommendations

The Scarborough Marsh is the largest 
contiguous salt marsh system in Maine

• Home to diverse wildlife species

• Source of blue carbon

• Threatened by sea level rise

Challenge  Opportunity for Adaptation

• Increased tidal transparency

• Space to adapt/migrate



Flood Adaptation Recommendations

Beaches are a Valuable Asset to the Town

• Sand dune system + nesting habitat

• Public recreational areas

• Cooling opportunity on hot days

Challenge  Opportunity for Adaptation

• Dune protection and migration

• Continued recreational access



Flood Adaptation Recommendations

High-level, specific, adaptation 
recommendations for:

• Top Roads

• Pump Stations

• Select Town Facilities

• Higgins & Pine Point Neighborhoods

General adaptation 
recommendations for:

• Buildings

• Beaches/Dunes

• Non-Structural Measures

Coastal Flood 
Adaptation 

Strategies Report 
(Draft)
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$   Low-cost measures likely feasible within a single fiscal 

 year using existing Town funds. 

Relative Cost Estimates:
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Flood Adaptation Recommendations

High-level, specific, adaptation 
recommendations for:

• Top Roads

• Pump Stations

• Select Town Facilities

• Higgins & Pine Point Neighborhoods

General adaptation 
recommendations for:

• Buildings

• Beaches/Dunes

• Non-Structural Measures

$   Low-cost measures likely feasible within a single fiscal 

 year using existing Town funds. 

$$  Moderate-cost measures requiring capital improvement 

 planning, but potentially achievable within one budget 

 cycle.

$$$  High-cost measures requiring substantial funding or a 

 multi-year implementation approach.

$$$$  Very high-cost measures likely requiring multiple funding 

 sources and long-term planning.

Relative Cost Estimates:



Flood Adaptation Recommendations Roads in StoryMap

https://storymaps.arcgis.com/stories/69b7ac686fe447f6b824e9d7b6180368


Flood Adaptation Recommendations

Roads and Tidal 
TransparencyFlood Adaptation Recommendations

The marsh creates 
separate, isolated areas 
throughout Scarborough
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Roads and Tidal 
TransparencyFlood Adaptation Recommendations

The marsh creates 
separate, isolated areas 
throughout Scarborough



Flood Adaptation Recommendations

Roads and Tidal 
TransparencyFlood Adaptation Recommendations

Sawyer St

Black 
Point Rd

Black 
Point Rd

Pine 
Point Rd

Pine 
Point Rd

Route 1

Payne 
Road

In many cases, elevating a 
road used for evacuation 
or sole access to an area 
offers an opportunity to 
increase culvert/bridge 
size and promote salt 
marsh growth. 

“Win-Win”

Ocean Ave



Flood Adaptation Recommendations

Roads and Tidal Transparency
Flood Adaptation Recommendations

Tidally Restricted Culvert under 
Ocean Ave / Higgins Creek

Example Box Culvert from the 
Maine CoastWise Approach Manual



Flood Adaptation Recommendations
Select Town Facilities 

in StoryMap



Flood Adaptation Recommendations Pine Point Fire Station

Storm Surge 2050, High Tide 2100



Flood Adaptation Recommendations Pine Point Fire Station

Storm Surge 2050, High Tide 2100

Option 1: Floodproof first flood of 

building, elevate sensitive systems



Flood Adaptation Recommendations Pine Point Fire Station

Storm Surge 2050, High Tide 2100

Option 1: Floodproof first flood of 

building, elevate sensitive systems

Option 2: Temporary flood barrier around 

north side of building

Temporary 
Flood Barrier 

Location



Flood Adaptation Recommendations Higgins Beach Neighborhood

Roads within frontal dunes face 
strictest regulations around 
elevation projects

Roads and parking lots within 
back dunes could be elevated

New sea walls would not be 
allowed in these areas

Coastal Sand Dune Map

D1: Frontal Dune

D2: Back Dune
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Flood Adaptation Recommendations Higgins Beach Neighborhood

Roads within frontal dunes face 
strictest regulations around 
elevation projects

Roads and parking lots within 
back dunes could be elevated

New sea walls would not be 
allowed in these areas

Coastal Sand Dune Map

D1: Frontal Dune

D2: Back Dune

Raise existing revetment 2’

Add shoreline stabilization measures

Elevate roads where feasible 
to allow evacuation



Flood Adaptation Recommendations Higgins Beach Neighborhood

Roads within frontal dunes face 
strictest regulations around 
elevation projects

Roads and parking lots within 
back dunes could be elevated

New sea walls would not be 
allowed in these areas

Coastal Sand Dune Map

D1: Frontal Dune

D2: Back Dune
Remove Bayview Ave 
Segment, construct 

engineered dune system

Elevate roads where feasible 
to allow evacuation



Flood Adaptation Recommendations Higgins Beach Neighborhood

Roads within frontal dunes face 
strictest regulations around 
elevation projects

Roads and parking lots within 
back dunes could be elevated

New sea walls would not be 
allowed in these areas

Coastal Sand Dune Map

D1: Frontal Dune

D2: Back Dune

Do Nothing:

$2.75M spent by Town on 
storm response, debris 

removal, and road and bridge 
repairs following Jan 2024 

storm events



Flood Adaptation Recommendations Pine Point Neighborhood

D1: Frontal Dune

D2: Back Dune

Coastal Sand Dune Map

Roads within frontal dunes face 
strictest regulations around 
elevation projects

Roads and parking lots within 
back dunes could be elevated

New sea walls would not be 
allowed in these areas



Flood Adaptation Recommendations Pine Point Neighborhood

Coastal Storm Surge in 2050;

“High Tide” in 2100

Similar regulatory constraints to 
Higgins Beach Neighborhood

Certain roads in back dune could 
be elevated to prioritize 
evacuation and safety

Right of way and interior drainage 
could present challenges



Flood Adaptation Recommendations Pine Point Neighborhood

Coastal Storm Surge in 2050;

“High Tide” in 2100

Similar regulatory constraints to 
Higgins Beach Neighborhood

Certain roads in back dune could 
be elevated to prioritize 
evacuation and safety

Right of way and interior drainage 
could present challenges

Prioritize Elevating Pine Point 
Road for Evacuation from 

Neighborhood



Flood Adaptation Recommendations

Non-Structural Adaptation



Flood Adaptation Recommendations

Temporary Flood Barriers & Road Barricades

Non-Structural Adaptation



Flood Adaptation Recommendations

Temporary Flood Barriers & Road Barricades

Flood Alert Systems and Early Warning

Non-Structural Adaptation



Flood Adaptation Recommendations

Temporary Flood Barriers & Road Barricades

Flood Alert Systems and Early Warning

Dune Restoration Efforts Holiday Trees at Popham 
Beach (Maine DACF)

Non-Structural Adaptation



Flood Adaptation Recommendations

Temporary Flood Barriers & Road Barricades

Flood Alert Systems and Early Warning

Dune Restoration Efforts

High Water Rescue Vehicles

Source: Skeeter Emergency Vehicles

Non-Structural Adaptation



Flood Adaptation Recommendations

Temporary Flood Barriers & Road Barricades

Flood Alert Systems and Early Warning

Dune Restoration Efforts

High Water Rescue Vehicles

Continued Public Education and Outreach

Non-Structural Adaptation



Flood Adaptation Recommendations

Non-Structural Adaptation
Temporary Flood Barriers & Road Barricades

Flood Alert Systems and Early Warning

Dune Restoration Efforts

High Water Rescue Vehicles

Continued Public Education and Outreach

Discuss Long-Term Managed Retreat

Mean-Higher-High-Water in 2100



Flood Adaptation Recommendations

Non-Structural Adaptation
Temporary Flood Barriers & Road Barricades

Flood Alert Systems and Early Warning

Dune Restoration Efforts

High Water Rescue Vehicles

Continued Public Education and Outreach

Discuss Long-Term Managed Retreat

Policy Measures

Ordinance 
Review Memo

(Draft)



Town Ordinance Review

Four Ordinances were Reviewed:
Chapter 405, Zoning Ordinance

Chapter 405B, Site Plan Review Ordinance

Chapter 405C, Shoreland Zoning Ordinance

Chapter 406, Subdivision Ordinance

Identified opportunities for increasing the Town’s 
resilience to flood risks. Examples of regulatory 
language, policies, and land use strategies from other 
New England municipalities was provided, but 
specific ordinance language was not developed.

Ordinance 
Review Memo

(Draft)



Pilot Projects

Three Pilot Projects Were Developed:

1. Payne Road: Flood Risk and Adaptation Recommendations

2. Higgins Beach Shoreline Stabilization Measures

3. Pine Point Homeowner Adaptation Guide



Existing flood risk during 
coastal storms

Could be funded, designed, 
and constructed before 
Route 1 is complete

Refined future flood risk 
considering impact of span 
at Route 1

Pilot Projects

Proposed Box Culvert 
Replacement Locations

Proposed Elevated 
Roadway Section

Payne Road 
Adaptation Concept



Existing flood risk during 
coastal storms

Could be funded, designed, 
and constructed before 
Route 1 is complete

Refined future flood risk 
considering impact of span 
at Route 1

Pilot Projects

Proposed Box Culvert 
Replacement Locations

Proposed Elevated 
Roadway Section

Payne Road 
Adaptation Concept

Payne Road 
Adaptation Pilot 

Project

(Draft)



Pilot Projects

Infrastructure (roadway, sewer 
line) at risk of storm damage

An extension of existing revetment 
could be a difficult permitting 
task

Concept plans presenting multiple 
options to protect infrastructure

Upcoming meeting with DEP

Higgins Beach 
Seawall/Dune Restoration



Pilot Projects
Higgins Beach 

Seawall/Dune Restoration

One proposed concept:

Dune restoration with engineered core



Pilot Projects

PINE POINT HOMEOWNER ADAPTATION GUIDE

Roadmap to elevating a home
1- Review Flood Risk
2- Review FEMA Zones
3- Check Coastal Sand Dune Zones
4- Check Shoreland Zoning Overlay
5- Understand Implications
6- Contact Code Enforcement
7- Hire a Contractor 

Pine Point 
Homeowner 

Adaptation Guide

(Draft)



StoryMap and Next Steps

September: Neighborhood meetings in Higgins Beach and Pine Point

October: Executive Summary and Final Work Products      



Thank you!

Questions?

Leila Pike, P.E. 
lpike@geiconsultants.com
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