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Introduction

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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Flood Exposure and StoryMap

Photos from Google Earth, The Maine Monitor, and WGME

January 13, 2024
Higgins Beach and Bayview Avenue



Flood Exposure and StoryMap

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. 



Flood Exposure and StoryMap Final Flood Scenarios



Flood Exposure and StoryMap Final Flood Scenarios

Similar to January 13, 2024 event:



Flood Exposure and StoryMap Final Flood Scenarios

100-yr storm in 2050 (1.5 ft SLR):

“King Tide” in 2050 (1.9 ft SLR):



Flood Exposure and StoryMap Final Flood Scenarios

100-yr storm in 2100 (4.0 ft SLR):

“King Tide” in 2100 (4.0 ft SLR):



Flood Exposure and StoryMap Final Flood Scenarios

Similar to January 13, 2024 event:

100-yr storm in 2050 (1.5 ft SLR):

100-yr storm in 2100 (4.0 ft SLR):

“King Tide” in 2050 (1.9 ft SLR):

“King Tide” in 2100 (4.0 ft SLR):



Flood Exposure and StoryMap Final Flood Scenarios

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



Coastal Flood Vulnerability Assessment
Flood Exposure and StoryMap

Flood Results in StoryMap

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


Coastal Flood Vulnerability AssessmentFlood Exposure and StoryMap

Present-Day 1% annual chance event

Damage along Bayview Ave, 
residential properties, and 
pump station

Limited access to buildings 
(emergency personnel, etc.)

Standing water flooding in 
neighborhood from marsh 
side, regardless of presence 
of sea walls on beach side



Coastal Flood Vulnerability AssessmentFlood Exposure and StoryMap

Wave damage not likely – standing 
water flooding from marsh side of 
neighborhood

Dozens of buildings impacted

Several roads inundated – may 
prevent travel during king tides

Adaptation measures to block 
floodwater would not be allowed 
(e.g., seawall)

2050 “King Tide”



Coastal Flood Vulnerability AssessmentFlood Exposure and StoryMap

Damage along Bayview Ave, 
residential properties, and 
pump station

Limited access to 
neighborhood – Ocean Ave 
inundated

Standing water flooding in 
neighborhood from marsh 
side, regardless of presence 
of sea walls on beach side

Ocean Ave 
inundated

2050 1% annual chance event (1.5 ft SLR)



Coastal Flood Vulnerability AssessmentFlood Exposure and StoryMap

Wave damage not likely – standing 
water flooding from marsh side of 
neighborhood

Dozens of buildings impacted

Several roads inundated – may 
prevent travel during king tides

Adaptation measures to block 
floodwater would not be allowed 
(e.g., seawall)

Ocean Ave 
inundated

2100 “King Tide”



Coastal Flood Vulnerability AssessmentCoastal Flood Vulnerability Assessment

Damage along Bayview Ave, 
residential properties, and 
pump station

Limited access to 
neighborhood – Ocean Ave 
inundated

Standing water flooding in 
neighborhood from marsh 
side, regardless of presence 
of sea walls on beach side

Ocean Ave 
inundated

2100 1% annual chance event (4.0 ft SLR)



Flood Exposure and StoryMap

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



Flood Exposure and StoryMap

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.



Flood Exposure and StoryMap

Consequences Matrix 
developed in 

consultation with the 
project working group 



Flood Exposure and StoryMap



Flood Exposure and StoryMap 7 of Top 30 roads in Higgins Beach Neighborhood



Flood Exposure and StoryMap

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


Road Prioritization

Methods and results 
detailed in the 

Adaptation 
Prioritization 

Methodology for Public 
Roadways memo



Flood Adaptation Recommendations



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
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• Select Town Facilities
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General adaptation 
recommendations for:
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• Beaches/Dunes

• Non-Structural Measures

$   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

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)



Flood Adaptation Recommendations

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



Establish Evacuation Routes

Coordinate with Piper Shores to 
formalize and evacuation route 
using Greenwood Avenue and 
Piper Road when Ocean Avenue is 

inundated 

Flood Adaptation Recommendations 
for Higgins Beach Neighborhood



Establish Evacuation Routes

Coordinate with Piper Shores to 
formalize and evacuation route 
using Greenwood Avenue and 
Piper Road when Ocean Avenue is 
inundated

Adapt Ocean Avenue 

Flood Adaptation Recommendations 
for Higgins Beach Neighborhood



Develop a Flood Alert System

Use multiple delivery methods, such 
as mobile and/or siren/airhorn

Consider seasonal renters and 
guests/visitors

Flood Adaptation Recommendations 
for Higgins Beach Neighborhood



Deploy Temporary Flood Barriers

Consider installing seasonal/temporary 
flood barriers around vulnerable 
infrastructure (such as the Champion St 
Pump Station) for up to 7 months of the 
year

Flood Adaptation Recommendations 
for Higgins Beach Neighborhood

Source: https://usfloodcontrol.com/flood-barriers/

Example: 
Tiger Dam



Consider Road Elevation

Balance constraints of topography, 
right of way, and permitting regulations 
with benefits of select neighborhood 
road elevation

Flood Adaptation Recommendations 
for Higgins Beach Neighborhood

Elevate roads where feasible 
to allow evacuation



Bayview Avenue

Consider raising existing revetment 
combined with additional shoreline 
protection measures, elevating the 
roadway where permittable, and/or 
abandoning the roadway and 
converting to a dune system.

Flood Adaptation Recommendations 
for Higgins Beach Neighborhood

Raise existing revetment 2’

Add shoreline 
stabilization measures

Elevate road where feasible

Pilot 
Project



Bayview Avenue

Consider raising existing revetment 
combined with additional shoreline 
protection measures, elevating the 
roadway where permittable, and/or 
abandoning the roadway and 
converting to a dune system.

Flood Adaptation Recommendations 
for Higgins Beach Neighborhood

Remove Bayview Ave 
Segment, construct 

engineered dune system

Elevate road where feasible



Flood Adaptation Recommendations 
for Higgins Beach Neighborhood

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

Bayview Avenue

Do nothing option likely costly due 
to wave exposure at this location.



Flood Adaptation Recommendations

Policy Measures

As part of this project, four Town 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



Flood Adaptation Recommendations

Consider Long-Term 
Managed Retreat

Continue neighborhood 
engagement and the discussion 
around long-term managed retreat.

Daily High Tide 
flooding in 2100



Higgins Beach Pilot Project

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



Higgins Beach Pilot Project



Flood Inundation Maps

1960s

2024



Flood Inundation Maps

1960s

2024 Pilot Project Area



Higgins Beach Pilot Project

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

Met with DEP - more clarification 
needed



For Concepts 1 and 2:
Use equivalent area of riprap 
that was the basis of the Silver 
Sands Hotel parking lot and 
move landward along the 
roadway to protect the 
infrastructure

Higgins Beach Pilot Project



For Concept 1:
Use similar riprap revetment 
structure that already exists along 
Bayview Avenue

For Concept 2:
Use riprap, or other structural 
material, as the core of an 
engineered dune system. Re-
establish dune in area with sand 
placement and plantings.

For Concept 3: Dune restoration

Higgins Beach Pilot Project

Concept 1

Concept 2



For Concept 1:
Use similar riprap revetment 
structure that already exists along 
Bayview Avenue

For Concept 2:
Use riprap, or other structural 
material, as the core of an 
engineered dune system. Re-
establish dune in area with sand 
placement and plantings.

For Concept 3: Dune restoration

Higgins Beach Pilot Project

Permitting Challenges due 
to Maine Sand Dune Rules.  

Project team is seeking 
additional clarification 

from Maine DEP



Homeowner Adaptation Guide Tutorial

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

Walk through with Champion St Pump Station 
as an example “House” 

Pine Point 
Homeowner 

Adaptation Guide

(Draft)



Homeowner Adaptation Guide Tutorial

Step 1: Review Flood Risk
In the StoryMap, review the following:
• Scenario 2 for high tide flooding 

by 2050
• Scenario 5 for “100-yr” coastal 

flooding by 2050
• Scenario 6 for high tide flooding 

by 2100

Scenario 2

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


Homeowner Adaptation Guide Tutorial

Step 2: Review FEMA Zones
Check if AE or VE zone and the 
elevation

Zone AE 14

https://www.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd


Homeowner Adaptation Guide Tutorial

Step 3: Check the Coastal Sand 
Dune Zones
Check if in D2 (Back Dune), D1 
(Frontal Dune), and/or EHA 
(Erosion Hazard Area)

Pump Station in 
D2: Back Dune

https://www.maine.gov/dacf/mgs/pubs/online/dunes/dunes.htm


Homeowner Adaptation Guide Tutorial

Step 3: Check Shoreland Zoning 
Overlay

Pump Station in 
the Shoreland 

Zoning Overlay

https://webapps2.cgis-solutions.com/scarboroughAdvanced/


Homeowner Adaptation Guide Tutorial

Step 4: Understand Implications
If the Pump Station were a residential 
structure and the owner wanted to 
elevate, it would need to be elevated 
on open pilings at least 2 ft above the 
BFE.  With a BFE of 14ft, the building 
would need to be elevated to at least 
elevation 16 ft, which is approximately 
9 ft higher than the existing elevation

Since the building is also in a Shoreland 
Zone, there are additional limits to 
height and footprint expansion plus 
setback requirements



Homeowner Adaptation Guide Tutorial

Step 6: Contact Code Enforcement
For help understanding regulations 
for a residential adaptation and/or 
building elevation project, contact 
the Town of Scarborough Planning 
and Code Enforcement Office



Homeowner Adaptation Guide Tutorial

Source: https://mainehomedesign.com/features/a-minimalist-
 cottage-style-home-for-a-downsizing-couple/#close

A Higgins Beach Home Elevated on Open Pilings

Step 7: Hire a Contractor
In a Shoreland Zone, the DEP requires 
the use of contractors certified in 
erosion and sediment control practices.  
A list of contractors is provided on the 
Maine DEP website. 

https://www.maine.gov/dep/land/training/company.html


Timeline of Next Steps

October: Executive Summary and Final Work Products      



Thank you!

Questions?

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

Lisa Vickers
lvickers@geiconsultants.com
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