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In order for federally backed flood insurance to be sold 
within a community, the community must adopt a local 
floodplain management ordinance that meets or exceeds 
the NFIP minimum floodplain management requirements at 
44 CFR 60.3.
Important Concepts:

All development requires a permit
1%-annual-chance-flood (100-Year Flood)
Standards for improvements to pre-FIRM Structures
New Construction and Substantial Improvements must meet 

elevation standards: lowest floor must be elevated to 1’ 
above the base flood elevation
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NFIP Minimum Floodplain Management Requirements 
for New and Substantially Improved Structures:

 Residential structures must be elevated to 1’ above the BFE 
(riverine & coastal)

 Nonresidential structures must be elevated to 1’ above the BFE or
dry floodproofed to the BFE (AE, A1-30, A Zones only)

 The flood-carrying capacity of floodways (riverine) must be 
preserved to ensure that upstream property owners are not 
subjected to additional flooding and damages

 In coastal high hazard areas, there are additional construction 
requirements to protect structures from wave impacts, (i.e. free 
of obstruction below the BFE, locate landward of the reach of 
mean high tide (unless FD), prohibit alteration of dunes)
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Updated Flood Insurance Rate Maps

Confluence of the
Kennebec River and Bond Brook
Augusta
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Johnson 
Hall
Gardiner
1930s

 Pre-Flood Insurance Rate Map
Constructed prior to 12/31/74 or the date of a 
community’s first FIRM, whichever is later
 Subsidized rates

 Post-Flood Insurance Rate Map
Constructed after 12/31/74 or the date of a 
community’s first FIRM, whichever is later
 Actuarially rated
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Google “FEMA Community Status Book”
http://www.fema.gov/national-flood-insurance-
program/national-flood-insurance-program-community-
status-book
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Under the NFIP, “Historic Structure” is defined as:

1) Individually listed in the National Register of Historic Places. 

2) Contributing to the historical significance of a registered historic 
district.

3)   Individually listed on a State inventory of historic places in states 
with approved DOI historic preservation programs. 

4)   Individually listed on a local inventory of historic places in 
communities with approved historic preservation programs either 
by an approved State program or directly by DOI. 
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The NFIP supports historic preservation in two ways:

Designated historic structures do not have to meet new 
construction and substantial improvement requirements of 
the NFIP as long as the building can retain it’s historic 
designation.

A designated historic structure can obtain the benefit of 
subsidized flood insurance even if it has been substantially 
improved or substantially damaged.

Under the NFIP, there are 2 provisions that provide regulatory 
relief for historic structures in floodplains:

1) Definition of “substantial improvement” at 44 CFR 59.1, 
states:  “alteration to an “historic structure” does not 
constitute a “substantial improvement”, provided that the 
alteration will not preclude the structure’s continued 
designation as an “historic structure”. 

2) Variance provision at 44 CFR 60.6(a):  “Variances may be 
granted for the repair or rehabilitation of historic structures 
upon a determination that the proposed repair or 
rehabilitation will not preclude the structure’s continued 
designation as a historic structure and the variance is the 
minimum necessary to preserve the historic character and 
design of the structure.”   
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FPM requirements could apply to “historic structures” if they are 
located in the Regulatory Floodway:

 Prohibit any encroachment within the floodway unless it has 
been demonstrated through an engineering analysis that the 
encroachment will not result in any increase in flood levels 
within the community during occurrence of the base flood 
discharge. (44 CFR 60.3(d)(3) 

 All structures, including “historic structures” must comply with 
the regulatory floodway. 

 For example, an addition to an “historic structure” in the 
floodway would be prohibited under the community’s 
floodplain management ordinance if it resulted in any rise in 
the flood levels.
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 New construction in Historic Districts is required to meet the 
minimum requirements of the NFIP. 

 Substantial improvements to a non-contributing building in a 
Historic District could qualify for relief from NFIP 
requirements.

 Property owner could apply for contributing status for the structure “as 
is” prior to making any improvements. 

 Property owner could undertake the minimum work necessary (less than 
substantial improvement) to make the building a contributing structure

 Property owner could obtain preliminary approval that the substantial 
improvement would qualify the building for contributing status.   
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 Subsidy increase and then reversal for many pre-
FIRM buildings

 Refunds beginning May 1, 2014
 Other provisions
 Fact sheet
 Emerging guidance on flood insurance reform

http://www.fema.gov/flood-insurance-reform
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Further Guidance
Floodplain Management Bulletin: Historic Structures
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The building’s floor 
level was at 27.44’, 
the 100 year 
floodplain is at 28.5’.  
NFIP regulation 
required that the 
rehabilitation work 
result in flood-
proofing measures to 
29.5’ – One foot 
above flood level.  

Drawings by Bethanis Associates 
Architects
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 It was a “Substantial Rehabilitation”;

 The building was used for income-producing purposes;

 The property contributes to a National Register listed historic 
district; and

 The rehabilitation was done in accordance with the Secretary of the 
Interior’s Standards for Rehabilitation.



Approximately $1.5 million in certified 
qualified rehabilitation expenses:

20% Federal credit = $300,000
25% State credit     = $375,000
   Total tax credits     $675,000

These credits are often syndicated and sold to a bank 
or other institution for “up-front” financing of a 
project.  In these scenarios, the property owner 
currently receives approximately 90 cents per dollar 
in Federal tax credits, and 78-85 cents per dollar in 
State tax credits.   

New construction and site work related to a historic 
rehabilitation is not eligible to claim either Federal or 
State credits

For more information regarding either the Federal or State 
rehabilitation tax credits contact:

Mike Johnson 
Maine Historic Preservation Commission
207-287-2949     
Mike.D.Johnson@maine.gov

Also see our website:
http://www.maine.gov/mhpc/tax_incentives/index.html

For more information regarding fiscal and tax
aspects of the State credit contact:

Richard Truman 
Maine Revenue Services
207-624-9547  
Richard.E.Truman@maine.gov

449 Main St. 
Rockland

Certified 2011 

Photos by Sutherland Conservation & 
Consulting



 individually listed in the National Register; or

 within National Register listed historic districts; 
or

 eligible for listing in the National Register;

…may be eligible for grants from a variety of
programs to assist in FHIP compliance.
Please contact MHPC for further information.

Thank You!

Historic buildings owned by Non-
profits and municipalities that are…



Why does sea level change? 

Global Sea Levels…
Thermal Expansion (the ocean heats up/expands as atmosphere warms)

Volumetric Increase (volume increases with water from melting glaciers 
and land-based ice sheets)

Global climate variation (impacts of ENSO, El Nino/La Niña warming and 
cooling patterns in the Pacific Ocean)

Relative (or “Local”) Sea levels…
Isostatic rebound (response of the crust to glaciation) – this has been a 
key factor in Maine historically since the last ice age due to glaciation, but 
not today.

Subsidence (sinking of the land due to other factors than isostasy)



In Maine this is the fastest rate in last 5,000 years
Generally matches global changes over past century (1.8 mm/yr)

In the last 20 years at Portland tide gauge, SLR 
has been: 
• Rising 130% faster than the historical 1.9 

mm/yr (1912-2013)
• Rising faster than global changes measured 

by satellite altimetry, but just within the 
error bars (3.2 mm/yr)



Highest
(2.0 m, 6.6 ft)
*Combines maximum 
warming, thermal 
expansion, and 
possible ice sheet loss 
from semi-empirical 
models.Intermediate-High
(1.2 m, 3.9 ft)
*Average of high end 
global predictions, 
combines recent ice 
sheet loss and thermal 
expansion

Intermediate-Low
(0.5 m, 1.6 ft)
*Includes only thermal 
expansion from warming 
from IPCC AR4.
Lowest
(0.2 m, 0.7 ft)
* Historical trend 
continued; no 
additional thermal 
expansion from 
warming

GSLRS USNCA, 12/6/2012

Because of the potential range of scenarios, it is recommended 
to use a “scenario” based approach for planning purposes

Global Sea Level Rise Scenarios for the United States 
National Climate Assessment (12/6/2012)

What about storm tides and storm surges?



So what is storm surge?
Storm surge is an abnormal rise of water generated by a 
storm, over and above the predicted astronomical tides. 
Storm surge should not be confused with storm tide, which 
is defined as the water level rise due to the combination 
of storm surge and the astronomical tide (National 
Hurricane Center)

The Battery, NY during Superstorm Sandy
Predicted Tide = 4.74 ft MLLW
Storm Tide = 13.99 ft MLLW
Storm Surge = 9.3 ft

Storm Tide

Storm Surge

Predicted Tide



Portland Storm Surges (1912-2012)
(at any tide)

Time Interval (years) Surge Height (feet)
1 1.8
2 2.4
5 3.3

10 4.0
20 4.7
25 4.9
50 5.6
75 6.0

100 6.3
P.A. Slovinsky, MGS

(1%)

(10 %)

(100 %)

(2 %)

(4 %)

(50%)

(5%)

(20%)

(1.3 %)

Because of Maine’s tidal variation, 
it’s the combination of astronomical 
tide and “storm surge” that are of 

concern (NHC calls this overall water 
level the “storm tide”)



High Water Level (ft, MLLW)
11.7
12.6
12.9
13.4
13.7
14.1

Interval (yrs)
1
5

10
25
50

100

Portland “Storm Tides”, 1912-2012

“Storm Tide” Level (ft, MLLW)Interval (yrs)

(10 %)

(20%)

(100 %)

(4 %)

(2 %)

(1 %)

High Water Level (ft, MLLW)
11.7
12.6
12.9
13.4
13.7
14.1

12.9

Interval (yrs)
1
5

10
25
50

100

1 foot difference!

“Storm Tide” Level (ft, MLLW)Interval (yrs)

14.1

Portland “Storm Tides”, 1912-2012

(10 %)

(20%)

(100 %)

(4 %)

(2 %)

(1 %)
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Top 25 “Storm Tides” from 1912-2012 from maximum daily data

Sea Level and Storm Surge Summaries
• Latest scientific predictions for SLR:  1 ft 2050, 2-3 ft but 

potentially more by 2100; the State of Maine has adopted 2 feet 
as a middle of the road prediction by the year 2100 for areas with 
regulated Coastal Sand Dunes.

• There is only about a one foot difference between the “10 year” 
event and the “100 year” event ; thus, a one-foot rise in sea level 
by 2050 would cause the “100 year” event to come about every 
10 years because sea level rise significantly lowers the recurrence 
interval of storms.

• For vulnerability and adaptation planning, we recommend using a 
“Scenario Based Approach” using 1 foot, 2 feet, 3.3 feet, and 6 feet 
on top of the highest annual tide (HAT).   These scenarios also 
correspond well with evaluating potential impacts from storm 
surges that may coincide with higher tides today.



Municipal Sea Level Rise 
Planning in Maine…

Local Municipal
Partners

State Science
Technical Support

Regional Planning Organizations
Planning Support

State FundingFederal Funding
(CZMA Section 309)

Bringing it down to the local level
Proactive Engagement

Coastal Hazard and Resiliency Tools (CHRT) Project

Municipal 
Planning 

Assistance 
Program

Private partners
(as needed)Maine Geological Survey



Some Ongoing Adaptation Efforts 
Transferable to Other Downtown Areas (not 

just coastal areas!)

• Sea Level Adaptation Working Group 
(SLAWG)

• Town of Damariscotta

• City of Portland

• Town of York

Saco Bay
Sea Level Adaptation Working 

Group

Scarborough
River

Goosefare Brook

Saco River

Scarborough

Old
Orchard
Beach

Saco

Biddeford

Local Participation:

Planning, Science, Technical Support:

Additional Support 
Funding:

Saco

Maine Geological Survey



Vulnerability Assessment of the 
built and natural environments to 
2 feet of SLR (agreed upon by the 
Group) on top of the Highest 
Annual Tide (HAT) and the historic 
1% (“100-year”) storm event 
(February 7, 1978 storm) for each 
community in Saco Bay.

Identified potentially vulnerable 
buildings, transportation 
infrastructure, and wetland 
migration areas and made 
recommendations for adaptation.

The first effort: 
SLAWG 

Assessment

P.A. Slovinsky, MGS

The City of Saco made ordinance changes to increase 
freeboard to three feet above the 100-year Base Flood 

Elevation (BFE).  

Strategy:  Incorporating more freeboard into municipal 
floodplain ordinances to account for SLR or storms



“Low Hanging Fruit” : Flood Insurance Premium Benefits

Based on 2012 rates for a one-floor residential structure, no basement, post-FIRM, $1,000 deductible 
with $250,000 coverage and $100,000 contents.  

Flood policy rating quotes graciously provided to Maine Floodplain Management Program by Chalmers 
Insurance Group: www.chalmersinsurancegroup.com

Annual Policy Savings (%) 30-year savings Annual Policy Savings (%) 30-year savings
No Freeboard $7,747 $0 (0%) $0 $1,556 $0 (0%) $0
1 ft freeboard $5,331 $2,416 (31%) $72,480 $799 $757 (49%) $22,710
2 ft freeboard $3,648 $4,099 (53%) $122,970 $574 $982(63%) $29,460
3 ft freeboard $2,635 $5,112 (66%) $153,360 $509 $1,047(67%) $31,410

Scenario A-zoneV-zone

Annual A-zone policy: $1,556 Annual A-zone policy: $509

Why increase freeboard?
• Is a simple cost-effective means to protect buildings

from existing ocean storms and surges and 
accommodate for potential future sea level rise

• Is only triggered by substantial improvement, new 
construction, or damage threshold requirements that 
already exist

• Will only impact structures that would need to meet 
minimum freeboard requirements anyway

• Will not substantially increase the costs of elevating a 
structure (three feet vs. one foot, 0.25-1.25% of cost!)



Why increase freeboard?

• Will result in lower Flood Insurance Rate premiums for 
property owners

• May result in a better FEMA Community Rating System 
(CRS), which may further reduce insurance premiums 
by a certain percentage

• Conforms with newer FEMA and ASCE guidance 
regarding coastal construction in tidal floodplains

• Sets a model for other communities to follow

So what are Municipalities doing?
Town of Damariscotta:  
 MGS completed an initial vulnerability assessment to sea level 

rise and storm surge as part of the Lincoln County Coastal Hazard 
Resiliency Tools Project

 Immediately applied for and received Maine Coastal Program 
Funding for a project to investigate adaptation strategies for 
downtown Damariscotta

 Put together a project oversight committee (Town Manager, 
business owners, environmentalists, regional planner, state 
geologist)

 Released a general RFP for engineering services:  Adaptation 
Options to Protect Downtown Damariscotta, Maine Against 
Floods, Storm Surges, and Sea Level Rise





HAT (12 ft MLLW) 
For planning purposes only

HAT + 1 ft (13 ft MLLW) 
For planning purposes only



HAT + 2 ft (14 ft MLLW) 
For planning purposes only

For Comparison…1% storm event 
For planning purposes only



HAT + 3.3 ft (15.3 ft MLLW) 
For planning purposes only

HAT + 6 ft (18 ft MLLW) 
For planning purposes only



So what are Municipalities doing?
City of Portland
 Portland Society of Architects held Sustainable Portland by 2030:  

Rising Tides, a Symposium on Sea Level Rise (2011)
 City passed a resolve to study the impacts of sea level rise on the 

community, Resolution Supporting the Development  of a sea 
level rise adaptation plan (2011)

 MGS completed initial vulnerability assessment as part of the 
Coastal Hazard Resiliency Tools Project (2012)

 NEEFC completed initial COAST modeling and a day-long 
workshop on adaptation for Back Cove area (2012)

 Catalysis Adaptation Partners, LLC completed a COAST analysis 
of potential economic impact of storm surge and sea level rise 
for Commercial Street for 2050, 2075, and 2100 (2013)

Scenario Flood Stage 
Elevation 
(MLLW)

# times flood 
stage exceeded

% of Total
High Tides

Hours of Inundation 
(above flood level)

2011 Year 12 ft 11 1.6% 8

+0.3 m (1 ft) SLR 11 ft 98 13.9% 141

+0.6 m (2 ft) SLR 10 ft 281 39.8% 570

+1.0 m (3.3 ft) SLR 8.7 ft 612 86.7% 1759

+1.8 m (5.9) ft SLR 6.1 ft 702 99.4% 3782

Existing and Potential Future
Flooding along Commercial St, Portland

Based on Flood Stage

• Flood stage is indicated as 12 feet MLLW (source: NWS)
• Based only on data from 2011
• NOAA CO-OPs Inundation Analysis Tool

11 1.6%

98 13.9%

281 39.8%



2050

Commercial Street East - COAST Model Results, 100 Year Storm in 2050
Total Elevation of Flooding – 11.5 Feet (NAVD 88)

One-Time Storm Damage for This Event: $16.0 Million
Cumulative Damage Up to This Scenario Year: $32.9 Million
Value of Buildings on Parcels Lost to Sea Level Rise,
by This Scenario Year: $8.7 Million

Buildings Damaged by Storm Surge from this Event (Height of Bar indicates relative damage amount)
Buildings Permanently Inundated due to Sea Level Rise by this Year, if No Action is Taken

Pier Adaptation Options – Potential Building 
Removals/Relocations/New Parking Structures
Jessica Wagner Kimball Masters Thesis Project

Adaptation Ideas



So what are Municipalities doing?
Town of York
 MGS and SMRPC (now SMPDC) completed initial outreach to the 

community on some of the potential impacts of sea level rise in 
York (2009)

 MGS and SMRPC completed a vulnerability assessment as part of 
the Coastal Hazard Resiliency Tools Project (2012)

 Town held numerous public hearings on sea level rise and storm 
surge impacts, including with local decision-makers

 SMRPC and MGS completed a chapter specific to sea level rise 
for the Town’s Comprehensive Plan update that included an 
inventory, analysis, and recommendations 

 York adopted the Comprehensive Plan Chapter update on sea 
level rise by Town vote (November 2013)

This has become a readily 
transferable model that 
could be used by any 
community (and already 
has…Bowdoinham)



Questions?

sue.baker@maine.gov 287-8063

joann.e.mooney@maine.gov 624-4466

mike.d.johnson@maine.gov 287-2949

peter.a.slovinsky@maine.gov 287-7173


