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Purpose & Process Overview

Why climate resilience zoning?
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Foundations in Planning & Engagement

Portland’s Plan 2030 One Climate Future ReCode Portland & 
Climate Resilience 

ZoningIdentified need for a climate 
resilience adaptation plan

● 40 events with 400+ people
● 2,105 survey responses

Validated need for and established a 
framework for resilience zoning

● 91 events
● 1,625 survey responses
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Purpose of the Climate Resilience Zoning Effort

_Goal_ 
Use local land use regulations to increase Portlandʼs resilience to:
- coastal flooding
- stormwater flooding
- high heat 

_Key Steps_ 
1. Take stock of the risk factors, patterns, and projections for flooding and high heat
2. Develop a shared understanding of how they map onto the city 
3. Establish adaptation standards that will help to limit damage and disruption
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What are we looking for from you?

55

We want your input on the way weʼre planning to approach climate challenges related to coastal 
flooding, high heat, and stormwater through the land use code.

? Questions for you to consider will be indicated with this symbol.  
When you see this, add your comments.

You are also welcome to add comments elsewhere and respond to comments others have left.

Text in blue boxes with a pink stripe like this is intended to guide and orient 
you. Read this first where it appears, then move on to more detailed content.
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Precedents

Who else is doing this work and how?

66
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Flood Resilience Zoning Case Studies
Many cities are using zoning as a tool to protect buildings from coastal flooding. 
The approaches vary based on the flood conditions that are unique to each place.
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Boston Case Study
Predicted additional flood heights and extents associated with Sea Level Rise are 
captured in Bostonʼs expanded Coastal Flood Overlay Zone. New development on the 
overlay zone is required to elevate above the anticipated water levels.

1% Annual Chance Flood - 2070s
Assumes 40” of Sea Level Rise
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Portland Risk Factors & Approach

What risks are we trying to manage?

99
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Coastal Flooding
Sea level rise combined with increasingly intense or 
frequent storms will result in coastal flooding at 
high tides and from storm surges. The Downtown 
waterfront and Bayside will be most affected by 
expected sea level rise.

High Heat
More frequent high heat events that last longer. 
Areas with fewer trees and more pavement are 
most vulnerable and occur in most neighborhoods.

Stormwater
Increasingly intense or frequent storms resulting in 
precipitation that exceeds the capacity of local 
green and grey infrastructure, contributing to local 
flooding and combined sewer overflows. 

Whole City

Coastal Areas

What are the climate risks to and where should they be addressed?
As highlighted in One Climate Future, coastal flooding applies to select areas of the 
city, while high heat and stormwater retention have citywide impacts.

Adapted from Linnean Solutions One Climate Future Resilience Zoning Memo
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_Goals_
● Plan for the impacts of sea level rise and increased storm surge
● Protect essential and critical uses by ensuring they are only built above the projected flood depth
● Provide appropriate flexibility for non-critical uses

_Approach_
● Develop Coastal Flood Resilience Overlay Zone

Risk Factor 1: Coastal Flooding

1111
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Current System for Managing Flood Risk: FEMA Floodplain
Portland has a defined floodplain, but it does not account for future sea level rise.

_Bayside_ 

_Commercial St_ 

New development in the FEMA floodplain requires 
that habitable areas and mechanical and life safety 
systems in the building be elevated above 
anticipated flood waters. The minimum specified 
floor level in a floodplain is called the Design 
Flood Elevation (DFE)

FEMAʼs floodplain map and required DFE are based 
on historical flood levels, and do not account for 
greater storm surges as sea levels rise.

Current FEMA Floodplain

100 year flood zone + wave action

100 year flood zone

500 year flood zone

_Back Cove / East Deering_ 
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Modeled Flood Risk: Hydrodynamic Model
The City constructed a hydrodynamic model to simulate increased flood risks associated with sea level rise

The model estimates the extent and depth of flooding 
associated with a 100 year storm (a storm of an intensity 
with a 1% chance of occurring in any given year) in 
conjunction with 3.9 feet of sea level rise. NOAA has 
predicted that Portland will experience 3.9 ft of sea level 
rise in the year 2100.  The model shows both the extent 
of the possible flooding and the water depth in 
particular locations.  

You can explore the a map showing model outputs in 
more detail here.

New Modeled Floodplain

100 year flood zone

_Bayside_ 

_Commercial St_ 

_Back Cove / East Deering_ 

https://arcg.is/14iefv
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FEMA vs. Model Comparison
Bayside is the area where the model differs from the FEMA floodplain most significantly, along with 
the waterfront and Back Cove/ East Deering.

Current FEMA Floodplain New Modeled Flood Risk (Explore the map  here.)

100 year flood zone + wave action

100 year flood zone

500 year flood zone

100 year flood zone

https://arcg.is/14iefv
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Summary of Proposed Approach: Coastal Flood Resilience Overlay Zone (CFROZ)
All parcels that intersect with the modeled flood scenario would be included within the overlay zone)

Requirements may include: 
● A new higher Design Flood Elevation (DFE) - raising the 

required level  ground floor uses to protect from future 
increases in flood height

● Increased 2nd floor heights to allow for future 
adaptation

● Tiered elevation requirements based on the 
vulnerability of the use

● Some exceptions for renovations and adaptive reuse

Relationship to FEMA floodplain regulation:
● CFRO would require higher standards for flood 

protection than FEMA 
● The underlying building code requirements of building 

in a FEMA flood zone would still be applicable.
_Bayside_ 

_Commercial St_ 

_Back Cove / East Deering_ 

_Fore River_ 

https://arcg.is/14iefv
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DFE
BFE

GRADE

1’

Existing Grade

Base Flood Elevation Determined by Hydrodynamic Model
Design Flood Elevation: 1 ft. above Base Flood Elevation

Proposed CFROZ Approach: Define a New Design Flood Elevation
Establish a new Base Flood 
Elevation based on the 
hydrodynamic model (BFE-SLR) 
and define a new Design Flood 
Elevation for the CFROZ (DFE-SLR) 
which is one foot above the 
predicted future flood level.

16
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Permitted Uses:
Marine uses (any size)
Parking
Lobbies, egress, vertical circulation
Storage and non-occupiable spaces <1000sf
Entire structures <1000sf except those 
containing critical uses

DFE
BFE

GRADE

17

Proposed CFROZ Approach: Floor Elevation Based on Use - Exempt Uses
The tiered requirement differentiates uses 
according to their vulnerability and broader 
impacts to the city. The approach would balance 
the need to protect the most critical uses while 
allowing some flexibility for less critical ones.

Exempt Uses would include certain industrial uses, 
parking, as well as spaces required to circulate form 
grade to upper levels, would be allowed at grade.



ReCode Portland: Resilience November 2023

 

Permitted Uses:
Commercial
Retail
Food and beverage
Storage

2’ Max

15’ Minimum to allow for future elevation of ground floor

Permitted Uses:
Marine uses (any size)
Parking
Lobbies, egress, vertical circulation
Storage and non-occupiable spaces <1000sf
Entire Structures <1000sf except those 
containing critical uses

DFE
BFE

GRADE

18

Proposed CFROZ Approach: Floor Elevation Based on Use - Non-Critical Uses
Non-Critical Uses would include 
Commercial, retail and Food and 
Beverage uses. These uses must be within 
2 ft. of the BFE-SLR and must also include 
enough floor to floor height to allow for 
future adaptation.
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Uses required to be @ DFE or 
higher:
Residential, hotel
Medical and emergency services
Schools and daycare
Government offices
Mechanical, electrical and critical 
building systems

*Most in need of 
flood protection

Critical Uses are those uses that are most 
important for resilience, and include 
residential uses and shelters, medical 
services, schools and daycare, and 
Government offices. The mechanical and life 
safety systems that serve these uses would 
also be required to be above the DFE-SLR.

Permitted Uses:
Commercial
Retail
Food and Beverage
Self Storage

Permitted Uses:
Marine uses (any size)
Parking
Lobbies, egress, vertical circulation
Storage and non-occupiable spaces <1000sf
Entire Structures <1000sf except those 
containing critical uses

DFE
BFE

GRADE

1 2 3

19

CriticalNon-CriticalExempt

Proposed CFROZ Approach: Floor Elevation Based on Use - Critical Uses
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Uses required to be @ DFE or 
higher:
Residential, hotel
Medical and emergency services
Schools and daycare
Government offices
Mechanical, electrical and critical 
building systems

*Most in need of 
flood protection

Permitted Uses:
Commercial
Retail
Food and Beverage
Self Storage

Permitted Uses:
Marine uses (any size)
Parking
Lobbies, egress, vertical circulation
Storage and non-occupiable spaces <1000sf
Entire Structures <1000sf except those 
containing critical uses

DFE
BFE

GRADE

? Are the right uses categorized as exempt, 
non-critical, and critical?  

? Will this DFE framework cause any unintended 
consequences weʼre overlooking? 1 2 3

20

CriticalNon-CriticalExempt

Proposed CFROZ Approach: Define a New Design Flood Elevation
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Bayside Case Study
Base Flood Elevations*

3.5

1.5

1.5

2.5

3.5

4.5

3.5

3.5
2.5

2.5

3.5
3.5

3.5

1’ or less
1’ to 2’
2’ to 3’
3’ to 4’
4’ to 5’
5’ or more

Projected Flood Depth 
Assumptions: 100yr flood, 3.9’ SLR

 * Base Flood Elevations (BFEs) and Design Flood Elevations (DFEs) are measured from grade for this exercise.

53 Kennebec St, shown here as a 
case study, is currently a mixture 
of vacant land and surface 
parking lots and is in the B7 zone.

Estimated flood depths above 
grade for this parcel range from 
1.5 - 4.5 ft. 
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Bayside Case Study
Design Flood Elevations* for Critical Uses

1’ or less
1’ to 2’
2’ to 3’
3’ to 4’
4’ to 5’
5’ or more

Projected Flood Depth 
Assumptions: 100yr flood, 3.9’ SLR

4.5

2.5

2.5

3.5

4.5

5.5

4.5

4.5
3.5

3.5

4.5
4.5

4.5

 * Base Flood Elevations (BFEs) and Design Flood Elevations (DFEs) are measured from grade for this exercise.

Critical uses (residential, medical, 
school & daycare, government 
and mechanical systems) would 
need to be located at DFE-SLR, or 
one foot minimum above the 
BFE-SLR. This would be 
approximately 3.5-5.5 ft. above 
existing grade.
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Bayside Case Study
Design Flood Elevation* for Critical Uses = 5.0ʼ from grade

Multi-Story Example
Interior lobbies can negotiate the elevation change from 
grade to the DFE.

Single-Story Example
Exterior stairs and ramps to a shared entry platform can 
negotiate the elevation change from grade to the DFE.

 * Base Flood Elevations (BFEs) and Design Flood Elevations (DFEs) are measured from grade for this exercise.

1

3 3
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Bayside Case Study
Typical Existing Building Conditions Within the ILb Zone
Many existing buildings in the ILb zone have elevated ground floors. 
While they were not specifically designed to protect from flooding, they 
demonstrate how comfortable transitions can be designed
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Boston Examples
Elevated ground levels can provide an opportunities to create outdoor seating and/or landscaped edges.
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Bayside Case Study
Minimum Elevations* for Non-Critical Uses

1’ or less
1’ to 2’
2’ to 3’
3’ to 4’
4’ to 5’
5’ or more

Projected Flood Depth 
Assumptions: 100yr flood, 3.9’ SLR

1.5

0.0

0.0

0.5

1.5

2.5

1.5

1.5
0.5

0.5

1.5
1.5

1.5

 * Base Flood Elevations (BFEs) and Design Flood Elevations (DFEs) are measured from grade for this exercise.

Non-Critical Uses - Commercial, 
restaurant or retail, would need 
to be located no lower than 2ʼ 
below BFE-SLR . This would be 
approximately 0-2.5 ft. above 
existing grade.
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Bayside Case Study
Design Flood Elevation* for Non-Critical Uses = 2.0ʼ from grade

Multi-Story Example
Interior lobbies can negotiate the elevation change from 
grade to the DFE.

Single-Story Example
Exterior stairs and ramps to a shared entry platform can 
negotiate the elevation change from grade to the DFE.

 * Base Flood Elevations (BFEs) and Design Flood Elevations (DFEs) are measured from grade for this exercise.

1

2 2
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Boston Example
Design Flood Elevation 2.5ʼ

This example shows a lobby entrance at grade, and an elevated outdoor seating area.
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Boston Example
Design Flood Elevation 2.0ʼ

This building shows a ramp that allows visitors and residents to 
circulate up to the lobby level before entering the building. ?

How do you think these types of design solutions would 
work in a place like Bayside?  Are there impacts we should 
consider?
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Downtown Waterfront
Current FEMA regulations

4.0

5.0

3.0

Current Base Flood Elevation + 10ʼ AE Zone

Current zoning requires 2ʼ of freeboard, resulting in 
Design Flood Elevation requirements of approximately 
3-5ʼ above grade on the piers

The Downtown waterfront is currently within a FEMA flood zone and 
is subject to Federal requirements for flood-resilient structures.
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Downtown Waterfront
New Hydrodynamic Model

Proposed Design Flood Elevation for critical uses =
New Base Flood Elevation + 1.0ʼ Freeboard
Resulting proposed DFE is approximately 5-7ʼ above the 
level of the piers.

1’ or less
1’ to 2’
2’ to 3’
3’ to 4’
4’ to 5’
5’ or more

Projected Flood Depth 
Assumptions: 100yr flood, 3.9’ SLR

6.5

7.0

5.5

Current 100yr FEMA Floodplain

? How do you think the DFE framework would work with Portlandʼs 
mix of waterfront uses?  Are there impacts we should consider?

The CFROZ would require additional height 
for Design Flood Elevations for critical uses. 
While marine/industrial uses would be 
exempt, underlying FEMA requirements for 
wet flood proofing and other measures 
would still apply.
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Proposed Approach: Applicability of the CFROZ
What types of development activity would be subject to the CFROZ?

? Are we setting the thresholds for the DFE 
requirements at the right levels?

Type of Development Containing Critical Uses Containing Non-Critical Uses
New Construction All development All development larger than 1,000 sf

Additions All additions larger than 1,000 sf All additions larger than 1,000 sf

Change of Use All portions of the building containing a critical use 
and the critical systems supporting that use Exempt

Substantial Renovation without a Change of Use All substantial renovations larger than 50,000 sf All substantial renovations larger than 50,000 sf
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_Goal_
● Mitigate negative effects of increasingly extreme heat, especially for sites within existing heat island 

effect areas

_Approach_
● Add new standards for landscape, impervious areas, and large roof areas into site plan review

Risk Factor 2: High Heat

3333
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Commercial areas with fewer trees 
and natural landscaped contribute 
the most to heat island severity 

https://www.arcgis.com/apps/webappviewer/index.html?id=1b6cad6dd5854d2aa3d215a39a4d372d
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Portland already has measures in place for mitigating heat, 
including tree planting requirements in paved parking areas 
and along sidewalks. 

The proposed approach is to refine and enhance these 
standards in each of these three categories: 

1. Tree Canopy in Parking Areas
2. Landscape/Hardscape
3. Building & Roof

Proposed Approach: High Heat
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Proposed Approach: High Heat

Continued Street Tree Requirements: 
● One street tree per residential unit or one street tree per 25-35 linear 

feet of frontage for other uses (existing requirement to be continued)

New Proposed On-Site Requirements: 
● 1 small tree for every 750sf of asphalt paving (including parking areas 

and drive aisles)
○ canopy spread of at least 8ʼ to 15ʼ 
○ 1” caliper trunk
○ 600 cubic ft. of soil per tree

Proposed Exemptions:
● Parking areas of less than 5 parking spaces
● Areas shaded by canopies or other structures

? Will these tree requirements have any unintended 
consequences we should be aware of?

1. Enhance Requirements for Tree Canopy in Parking Areas

Source: Penn State Extension, Green Parking Lots Mitigating 
Climate Change and Urban Heat Island, see link.

https://extension.psu.edu/green-parking-lots-mitigating-climate-change-and-the-urban-heat-island
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Existing Standard (2 trees/5 parking spaces)
25 Parking Spaces
10 Trees Required

Proposed Standard (1 tree/750sf)
7,560 sf bituminous concrete
10 Trees Required

Existing Standard (2 trees/5 parking spaces)
22 Parking Spaces
10 Trees Required

Proposed Standard (1 tree/750sf)
12,800 sf bituminous concrete
17 Trees Required

Proposed Approach: High Heat
1. Enhance Requirements for Tree Canopy in Parking Areas
The proposed new standards relies on total amount of paved area as opposed to the number of parking 
spaces. This more accurately captures the impacts of both parking areas and drive aisles.
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Proposed Requirements: 
● All paving for non-vehicular use must have either

○ Solar Reflectance Index (SRI) of 33+ initially and 28+ once aged 3 years 
- or - 

○ Plant 1 small tree for every 750sf of asphalt paving per 
prior tree canopy requirement (see previous)

● All planted landscaped areas must have a minimum of 
8” soil depth and vegetative cover to ensure long term health of plantings 
and their ability to protect from heat absorption.

Proposed Exemptions:
● Areas underneath awnings or other covering Typical concrete paving has an SRI of approximately 35-45

Proposed Approach: High Heat
2. Adopt New Standards for Landscape + Hardscape
To minimize its contribution to heat island effect, paving for pedestrian areas would be required to 
be generally light in color by meeting a minimum Solar Reflective Index (SRI).

? Will these requirements have any unintended 
consequences we should be aware of?
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Proposed Requirements: 
● A minimum of 75% of the roof area measured horizontally meets “cool roof” 

Solar Reflectance Index (SRI):
○ Roofs with a slope less than 2:12 - SRI of 82+ (initial) / 64+ (3-year aged) 
○ Roofs with a slope greater than 2:12 - SRI of 25+ (initial) / 25+ (3-year aged)

Proposed Exemptions:
● Developments or additions with an aggregate roof area less than 2,000 sf 

measured horizontally 
● Residential uses containing 9 units or less
● Roof area covered by shade structures with a Solar Reflectance Index (SRI) of 

39+ (photovoltaic panels that shade the roof will be considered to meet this 
requirement)

Proposed Approach: High Heat
3. Adopt New Standards for Buildings + Roofs
Dark roofing materials can also contribute to heat island effect. The proposed measures would only 
apply to new construction and would require new development to use “cool roof” materials.

Cool Roofs are very common for larger commercial and 
multifamily buildings. They are already required for 
commercial buildings in the Maine State Energy Code.

? Will these cool roof requirements have any 
unintended consequences we should be aware of?
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_Goals_
● Reduce stormwater runoff and increase on-site detention/infiltration
● Extend further protections for wetlands, riparian and riverine buffer areas, and urban impaired streams
● Design with capacity of existing infrastructure in mind

_Approach_
● Simplify standards and refine requirements to address key issues around storage, infiltration, and treatment

Risk Factor 3: Stormwater

4040



ReCode Portland: Resilience November 2023 41

Projects that create >1,000 square feet of impervious area or 
10,000 square feet of new non-impervious developed area 
must:

● Detain/retain/infiltrate to match or improve 
pre-development flow rates for the 2-, 10-, and 
25-year storm, and 

● Treat  ≥95% of impervious area and  ≥80% of 
developed area

Existing Stormwater Regulations

New Development

Projects that create >5,000 square feet of non-roof 
impervious area must:

● Detain/retain/infiltrate to match or improve 
pre-development flow rates for the 2-, 10-, and 
25-year storm, and 

● Treat 50% of the redeveloped impervious area 

Redevelopment
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Using existing site plan ordinance and Technical Manual to: 

1. Simplify thresholds across all development types 
(i.e. redevelopment & new development) and manage 
connections to existing system

2. Increase natural resource protections 
3. Establish simple standards for smaller residential 

projects

Proposed Approach: Stormwater

 Source: Portland Press Herald
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Require:
● Same treatment for new development and redevelopment:

○ 95% of new and non-roof redeveloped impervious area 
>1,000 square feet

○ 80% of new developed area
● All new connections to storm drain system to: 

○ Slow rate of stormwater runoff from site to 0.1 cubic feet 
per second (CFS) for combined sewers or 0.5 CFS for 
separated storm drain system 

○ Detain or infiltrate 1”of rainfall across total impervious 
area

Proposed Approach: Stormwater
1. Simplify Thresholds Across All Development Types + Manage Connections to Existing System

? Do these standards have unintended consequences 
we should be aware of?

Source: University of Southern Maine
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● Prohibit wetland fill in Coastal Flood Resilience Overlay Zone 
with some exemptions for climate adaptation and avoid wetland 
impacts in other areas, if possible

● Require wetland replacement for ≥ 500 square feet of wetland 
fill.

● Require smaller residential projects to meet Urban Impaired 
Stream standards.

Proposed Approach: Stormwater
2. Increase Natural Resource Protections

? Do these standards have unintended consequences 
we should be aware of?
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Establish new, simplified approach for smaller residential projects 
(<5,000 square feet of new impervious area) by:
● Standardizing requirements using a menu of pre-engineered 

options with specific design submission requirements
● Expanding stormwater credit incentive 
● Providing clear guidance on appropriate best management 

practices

Proposed Approach: Stormwater
3. Enhance Standards for Smaller Residential Projects

?
What information would you like to know more about 
to make your property more resilient to stormwater 
impacts? Source: Rain Barrels, Jennifer C. 2013 Flickr

https://www.flickr.com/photos/29638108@N06/8571254617/in/photolist-e4pVo2-aCQqtG-79W36P-6tDGtg-4YhqKN-2oDzj1L-6kwh5x-8rsv3p-Magta9-2hgrJgY-FCmxZy-bDYSUM-9uRDWq-2hgrNGS-2ojE4Zk-4Ldkhg-4LdjU2-4LdjvM-rH2NHs-4LdiqT-8dyBsL-4LhxVf-4Lhwvj-2nViYqc-bQVwdM-eEKqju-8o7q5s-2ojGeh8-2hgsM3t-51B1PU-7PjDAL-51AZmU-2hgqt42-7HDVJ9-4LdkQk-P6tknG-JvRZNu-6XyQJ6-4YdaBk-8o7q9u-hSyhxJ-8o4fJ8-51wLie-8o7qcu-P8fU45-8o7qtC-8o4g34-cxoMQw-cxoVkL-rqZVpe
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Any last comments? Did we miss anything?

? Is there anything else youʼd like to share with us after reviewing Portlandʼs draft approach to 
resilience zoning?

Thank you for taking the time to review this and share your input!




