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Notes on Use and Applicability of this Report and Results:

The purpose of this vulnerability assessment report is to provide a broad overview of the potential risk
and vulnerability of state, municipal and public assets as a result of projebtathes in se&evels and
coastal storm surge. This report should be used for preliminary and general planning purposes only, not
for parcel level or site specific analyses. The vulnerability assessment performed was limited by several
factors including tk vertical accuracy of elevation data (derived from LIDAR) and the static analysis
applied to map coastal areas subject to future flooding which does not consider wave action and other
coastal dynamics. Also, the estimated flood impacts to buildings drasiructure are based upon the
elevations of the land surrounding them, not the elevation of any structure itself.
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PLANNING TO REDUCE RISK AND VULNERABILITY

ampshire coastal municipalities are confro
by land use and hazard management comsetha
include extreme weather events, storm surges, floc
and erosion. These issues are only intensified by 1
increases in the frequency and intensity of extr
storm events and increases in sea level.

New Hampshire’s ec@&nomy
have historically been linked to its shores, its

vast expanses of productive saltmarshes and
sandy beacheslincreased flooding has the
potential to place coastal populations at risk,
threaten infrastructure, intensify coastal
hazards and ultimately impad homes,
businesses, public infrastructure, recreation
areas,and natural resourcesAccounting for
changes in sea levelnd coastal stormswill

help lead to informed decisions for public and private investments by minimiziistg and vulnerability

Whatis a Vulnerability Assessment?

A vulnerability assessmeiatentifies andneasuresimpacts offlooding from sea level rise and storm surge
on built structures, human populations and natural environments. Factors that influence vulnerability
include developrant patterns,natural features and topography. The assessment evaluates existing and

future conditions such as
A inland extentand depthof flooding

A impacts to natural and human systems

A changes in impacts between different flood levels

How can the vulneraliity assessmenbe used?
Information from a vulnerability assessment can hi
guide common sense solutions, strategies ¢
recommendations for local governments, business
and citizens to enable them to adopt programn
policies, business practices and ake informed
decisions.

Planning for the longerm effects of sea level rise me
also help communities better prepare in the shtgtm
for periodic flooding from severe coastal storms.

How will the vulnerability assessment
benefit the community?
The Tides to Storms assessmeistintended to
assist coastal NH communities to take actions
prepare for increase flood risk, including:
A Enhance preparedness and raise commul
awareness of future flood risks.
A Identify costeffective measures to protec
and adapt to changing conditions.
Almprove resiliency of infrastructure
buildings and investments.
A Protect life, property and local economies
A Protect services that natural systen
provide
A Preserve unique community character

Results from aulnerability assessment can be incorporated into various municipal planning, regulatory

and management documents such as:

Master Plan

Zoning Ordinance

Roadway Management Plan Stormwater Management Plar

¢L59{ ¢h {¢hwa{yY

Capital Improvement Plan

Site Plan Review Regulations
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Land Conservation Plan
Subdivision Regulations

Facilities Management Plan
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MAPPING ANBSSESSMENT OVERVIEW

-
1. VULNERABILITY ASSESSMENT: SEA LEVEL RISE AND STORM SURGE SCENARIOS
TheTides to Stormeoastal vulnerability assessment project produced maps and statistical data
02dzi GKS LRGSYdGAlIf AYLI OdGa i Atiebim seHdvelrisi KA NB Q
and storm surge to infrastructure, critical facilities transportation systems, and natural resources.

Three sedevel scenarios were evaluated accounting for a range from the intermetbateo
the highest projected sekevels athe year 2100.

Figure 1Sealevel Rise and Storm Surge Scenarios

Sealevel Rise (SLR  SLR SLR SLR S Sl L
: 1.7 feet + 4.0 feet + 6.3 feet +
Scenarios 1.7 feet | 4.0 feet | 6.3 feet
storm surge | storm surge| storm surge
Sea Level Rise 1.7 feet | 4.0feet | 6.3 feet -- -- --
Sealevel Rise + 1.7 feet + 4 Ofeet + 6.3feet +
Storm Surge Storm Surge Storm Surge Storm Surge

Note: Storm surge is the area flooded by the 4@@r/1% chance storm event.

BaselineFlooding from the sedevel rise scenarios and séevel rise plus storm surge scenarios evaluated

in this study were mapped from Mean Higher High Water (MHHW) which is 4.4 feet in the coastal region
of NH.Mean Higher High Water is the average of the higr high water height of each tidal day
observed over the National Tidal Datum Epoch. The National Tidal Datum Epoch (NTDE) refers to the
specific 19year period adopted by the National Ocean Service as the official time segment over which
tide observatiors are taken. The present NTDE is 1983 through 2001 and is considered for revision every
20-25 years (the next revision would be in the 262025 timeframe)!

Storm Surge:Storm surge is the rise of water level accompanying intense coastal storm earuis a
GNRBLAOIFE &02NXY3I KAdNNAOFYS 2N b2NRSHFAGSNE 6K2aS KS
the sea surface and the level that would have occurred in the absence of the storm é8tntm surge

is mapped using the 16¢ear/1% chance floodvents from the Preliminary Flood Insurance Rate Maps
6CLwaat0 NBfSFaSR o0& C9a! AYy HaAMn® ¢KS LINBfAYAYIl NE
in coastal areas, however this assessment does not take into account additional flooding ants impac

related to more severe wave action, wind action, erosion and other dynamic coastal processes.

Sealevel Rise Scenarios

Thesealevel rise projection used in this study are based on an earlier study completed in 2011 by Wake

etal but are similarto¥ 2 NB NBOSy (i NBLIZ2NI AaadzSR o6& GdKS bl [/ 2]
Science and Technical Advisory Panel in 2014. As shown in the graphics lélesljghtly different than

the scerarios cited in the 2014 report, the sea level rise scenarios imste Tides to Storms assessment

yield coverage estimatad floodingthat are within the mapping margin of errfor the scenarios in both

the 2011 and 2014 reporis

1 NOAA website atttp://tidesandcurrents.noaa.gov/datum_options.html
2 EPAwebsite at http://epa.gov/climatechange/glossary.html
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Figures 2 and 3 below document how the scenarios used in this report relate to 204/ake et al but
FNE aAYAEFNI G2 F Y2NB NBOSyd NBLER2NI AaadzsSR oe& GKS
Technical Advisory Panel in 2014.

Lower Emissions (B1) Higher Emissions (A1fi)

2050 2100 2050 2100
Current Elevation of MHHW 2 4,43 4,43 4,43 4.43
100-Year Flood Height 7.78 7.78 7.78 7.78
Subsidence 0.012 0.016 0.012 0.016
Eustatic SLR 1.0 2.5 1.7 6.3
Total Stillwater Elevation * 13.2 14.7 13.9 18.5
a - NAVD: North American Vertical Datum of 1988
b - MHHW: Mean Higher High Water at Fort Point, NH
¢ - Toral Stillwarer Elevation may nor equal toral of components due o rounding

Figure 2. 2014&ealevel Rise Scenarigbased on greenhouse gas emissions)

Source: Wak CP, Burakowski, E KelseyHéayhoe, A Stoner, C Watson, E Douglas (20lifjate Change ir
the Piscataqua/Great Bay Region: Past, Present, and FutDeebon Solutions New England Report for
Great Bay (New Hampshire) Stewards.

Sea-Level Rise Scenarios at 2050 and 2100

6.25 3% HIGHEST

;i S SCENARIOS / +6.6 feet sea level
5.00 /
3.75 I*INTERMEDIATE HIGH

’ +3.9 feet sea level
+2.0 feet sea level %
2.50

+1.3 feet sea level

Global Mean Sea Level Rise (feet)

ES
125 +1.6 feet sea level
+0.6 feet sea level
o M
-1.25
1900 1950 2000 2050 2100

YEAR

Figure 32014 Seal evel Rise Scenarigbased on greenhouse gas emissions)
Source: Wake CP, Kirshen P, Huber M, Knuuti K, and Stampone M $2alei)el Rise, Storn
Surges, and Extreme Precipitation in Coastal New Hampshire: Analysis of Past and P
Future Trend prepared by the Science and Technical Advisory Panel for the New Ham
Coastal Risks and Hazards Commission.
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2. ASSETS AND RESOURCES EVALUATED

Table 1 lists the three major categories and a detailed list of the assets and resources evaluatedfas par
the Tides to Storms vulnerability assessm@iiite assets and resources evaluatedleted in subsequent
tablesin this report only if they are affected by one or more of the-lmeel rise and/or coastal storm
surge scenarios.

TABLE 1. ASSETS ARESOURCES EVALUATED FOR THE VULNERABILITY ASSESSMENT

CATEGORY ‘ ASSETS AND RESOURCES

Municipal Critical Facilities (identified in Hazard Mitigat
Plans)

NHDOT Transportation Infrastructure

State and MunicipaCulverts

INFRASTRUCTUREED CRITICAL Federal and State Historic Register Properties

FACILITIES Other Assets: fire and police stations, graveyards, schools, ¢
power stations and substations, public water supply we
harbors, bridges
NHDOT Tegear and Long Range Plan Projects

ROADWAYS AND State and Local Roadways

Regional and Municipal Evacuation Routes

Urban Compact Areas

Freshwater and Tidal Wetlands

Aquifers and Wellhead Protection Areas

NATURAL RESOURCES [FYR / 2yaSNBIGA2Y t f | gCoeFdid
Areas

Wildlife Action Plamg Tier 1 and Tier 2 habitats

TRANSPORTATION ASSETS

3. MAP DESIGN AND ORGANIZATION

The Tides to Storms map set is comprised of two components: a map depicting the extent of projected
flooding from the three sedevel rise scenarios in shadesgrEen, and a map depicting the three sea

level rise plus storm surge scenarios in shades of pink. Each of the asset categorized evaluated are
displayed on these two maps. Examples of the two scenario maps are shown on the following page.
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Extent of Flooding from Sdaevel Rise and Storm Surge
The geen and pink color schemes are arranged from lightest t&ektrwith increasing flod levels and extents

Figure 4 Figure 5.
Sealevel Rise Scenarios 1.7 feet, 4.0 feet and 6.3 feet Sealevel Rise Scenarios 1.7 feet, 4.0 feet and 6.3 feet plus storm surge

I ¥ -

A )

)

Note: Stor sufge t‘OOyear /1 hance flood.
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TIDES TO STORMS
PREPARI NG FOR NEW HAMPSHI RE’

Assessiamg NRuskerability of

Sea Level Ri se and Storm

Seabrook Hampton Fallg; Hampton- North Hamptong Rye- New Castle Portsmouth

TOWN OHAMPTONNEW HAMPSHIRE

OVERVIEW

The Town of Hamptois located along theouthcoastal area of New Hampshire comprising62.9acres

of land and3,309.9acres of waterand wetlands With a population 0fL5,430(2010) Hamptonis the
secondmost populatedof the seven coastal municipalitieBhe coastal portion of Hampton is known for

its seasonal recreation and tourism amenities including its beaches, harbors, marinas, parks and
hogpitality industry. These low lying areas are located within the coastal floodplain making them highly
susceptible to flooding from seasonal high tides, coastal storms ankkgekrise.

In 2014, Hampton received a grant from the Piscataqua Region EstURairtnership to prepare an
I LILIXE A O ( A Nafional Eloo€ 19saran@eiProgram's (NFIP) Community Rating SystemQR®&S)
a voluntary incentive program that recognizes and encourages community floodplain management
activities that exceed the miniom NFIP requirement#\s a result, flood insurance premium rates are
discounted to reflect the reduced flood risk resulting from the community actions meeting the three goals
of the CRS:

1. Reduce flood damage to insurable property;

2. Strengthen and support thimsurance aspects of the NFIP, and

3. Encourage a comprehensive approach to floodplain managefent.

Vulnerability Assessment Results

Key findings for the Town of Hamptare reported in the tabldelowbased on evaluation of the 1.7 feet
intermediatelow, 4.0 feet intermediate, and 6.3 feet highestalevel rise projectionsit the year 2100
and thesesealevel rise projections with the 16@ear storm surge

The data indicates that in Hampton stateddliocal roadways, infrastructure, upland, and freshwater and
tidal wetlands are most vulnerable to flooding from sea level rise and coastat surgeIn Hampton,

the 100year floodplain is highly sensitive to flooding from d&eel rise: 75 percent dt.7 feet sedevel
rise, 86 percent at 4.0 feet sdavel rise, and 87 percent at 6.3 feet deael rise.

As shown orMaps 5 and 6 certain segments of state roads Route 1A, Route 101 and Roatelihe
municipalroadway network are particularly sensitive to flooding at the 4.0 sea level rise scenario and
current 108year storm surge. Local roadways and lands behind Route 1A at Hampton Beach and North
Beach are highly vulnerable to flooding at the 4.0 foot-lssel rise scenario. Observed flooding of the
roadway network also impacts designated evacuation routes as segments of the network both within
Hampton and adjacent towns become impacted.

SCNR Y C9al! Q atp:avevin.ierhdigbv/nhtibnatflood-insuranceprogramcommunityrating-system
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As shown oMaps 1 and 2low-lying upland areas behind Route 1A amrior fringe areas in the upper
portions of the HamptorSeabrook Estuary are susceptible to moderate flooding from the 1.7 foet sea
level rise scenario and a nearly doubling of acres flooded at the 4.Géadevel rise scenaridlaps 9

and 10show the extent of flooding of estuarine and marine wetlands and adjacent freshwater wetlands.
Increased daily tidal flooding of tidal marsh systems diminishes their flood storage capacity during storm
events, although this may be partially offset by inundationfreEhwater wetlands. Models indicate

potential for migration of tidal marsh systems inland (see the Natural Resources section for key findings).

TABLE 2SUMMARY OF ASSESSMENT DATA

Sealevel Ris€SLR SLR SLR SLR S S U
Scenaric ‘ ) 1.7 feet 4.0feet 6.3 feet st:t;er]:eseutr;e s'::).?rr:esetfr;e sg?rrzeseutr;e
Infrastructure (# of sites) 18 43 71 76 87 107
Critical Facilities (# of sites) 0 2 2 2 2 2
Roadways (miles) 3.4 13.2 20.6 20.7 26.7 30.8
Upland (acres) 319.4 632.3 897.8 879.7 1,123.5 1,321.2
Freshwater Wetlands (acres) 56.8 79.8 102.7 97.6 121.4 135.5
Tidal Wetlands (acres) 181.7 202.9 223.8 235.6 236.9 237.3
Conserved and Public Lan¢mscres)  39.5 59.9 87.9 107.9 123.9 150.3
100-year floodplain(acres) 2,393.0 2,738.3 2,810.9 2,836.2 2,865.8 2,872.9
500-year floodplain(acres) 2,393.0 2,739.1 2,886.0 2,910.4 2,941.7 2,948.9

Note:Upland refers to land above mean higher high water (highest tidal extsd®year floodplain
impacts were calculated based on floodimighin the extent of the 60-year floodplain.

The completadetailed vulnerabilityassessment fiormation and recommendations angrovided in the
following section®f this report.
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VULNERABILITY ASSESSMENT REPORT FOR TOWN OF HAMPTON, NEW HAMPSHIRE

SUMMARYOF VULNERABILITY ASSESSMENT RESULTS BY ASSET TYPE

INFRASTRUCTURE AND CRITICAL FACILITIES

Maps 3 and 4ritical Facilities and Infrastructurghows state and municipal infrastructure types affected
by sealevel rise and coastal storm surge flooding. T&bleports when specific infrastructure types are
affected by each sekevel rise and coastal storm surge scenario.

Qulverts are the most frequently impacted type of infrastructure from both projectedlseal rise and
coastal storm surge floodin@f paticular concern are those culverts that currently function as freshwater
conveyance systems that may be impacted by tidal flooding in the future. Freshwater culverts are not
designed for bidirection flow orto accommodatehe volume of water resultinfrom tidal flooding.

TABLE 3. INFRASTRUCTURE

. SLR SLR SLR
Sealevel Rise (SLR) SLR SLR SLR
Scenarios 1.7 feet 4.0feet 6.3 feet Dot/ 1S S BB

storm surge storm surge storm surge
| State and Municipal Infrastructure (# of facilities)
Culverts(state and municipal) 7 24 42 46 53 66
Dams 2 4 4 4 5 7
NH Historic Register 0 1 1 1 1 1
Powerstations and Substations 0 1 1 1 1 1
Public Water Supply, Pum
Y > 4 4 6 6 6 8

Houses, Wells
Bridges 3 3 5 5
Harbor/Marina 0 1 1 1 1 1
SignsLights, Signals, Beacons 0 2 8 7 10 11
Teq Year and Long Range Plar 5 3 3 3 4 4
Projects
Total # of Sites 18 43 71 76 87 107

Dams.Dam locations indicted on the Tides to Storms maps are based on data maintained by NHDES Dam Bureau of all dams in the
state and represent both active and inactive dams that require regular state inspections, and those dams that are irexempor

from state inspections due to small size and hazard status (most of these dams impound stormwater detention ponds). Additional
information in this data layer include the dam name, impounded waterbody, drainage area, impoundment acreage, dam height,
dam constretion type, ownership (state, municipal, or private), dam status (active, inactive, ruins, exempt), and hazard
classification. Dam hazard classifications are a ranking of the potential for the loss of life of property damage if asdtmfaile

there are no dams within the focus area of this project ranks as high hazard dams. Additional information regarding dams can be
found athttp://des.nh.gov/organization/divisions/water/darindex.htm.

Definition of a Bridge Per RSA 234:2, a bridge defines a bridge as a structure, having a clear span of 10 feet or more measured
along the center line of the roadway at the elevation of the bridge seats, spanning a watercourse or other eparfisguction,

on a public highway to carry the traffic across, including the substructure, superstructure and approaches to the bridge. Thi
definition includes a combination of culverts constructed to provide drainage for a public highway with arl corrained span

of 10 feet or more and a distance between culverts of half the diameter or less of the smallest culvert.

Bridges Evaluated. NA R3ISa A RSy (A T A &Rl rissdandioisioin-s@ge ScRrarios ikdicateS that the bridge and its
infrastructure are located within the extent of the scenario. There has been no analysis to determine if the bridge, ot ahiggar
structure is impacted.
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Municipal Critical Facilities

Maps 3 and 4Critical Facilities and Infrastructurshows themunicipal critical facilities affected by sea
level rise and coastal storm surge flooding. Table 4 reports when specific municipal critical facilities are
affected by each sekevel rise and coastal storm surge scenario.

Hampton maintains flappelide gaes at the terminus of Ttle AvenueMooring Avenue, Shaw Street,
Brown Avenue at the police station, Ashworth Avenue parking lot, and Toppan Lane. The town also
maintains a tide gate at Brown Avenue and Highland Avenue intersedtimse tide gates ardased

during storm events to preventiooding d adjacent areas (residential areas, roadsparking lot),
stormwater management systems, and wetlands east of Brown Avenue.

The police statiorand fire station ardocated on Brown Avenyean area that isolw-lying and already
impacted by tidal and storm related floodinghese facilities are impacted at deael rise of 4.0 feet and

above and by coastal storm surge. The roads and parking areas surrounding these facilities are impacted
today by seasonal ftmling and storm events including freshwater and tidal flooding.

TABLE 4. MUNICIPAL CRITICAL FACILITIES (# of facilities)

. SLR SLR SLR
SeaLev_eI Rise (SLR) SLR SLR SLR 1.7 feet + 4.0 feet + 6.3feet +
Scenarios 1.7 feet 4.0 feet 6.3 feet

storm surge storm surge storm surge

FireQation 0 1 1 1 1 1
Police Station 0 1 1 1 1 1
Wastewaster Treatment 0 0 0 0 |
Plant (see notes below)
Total - Sites 0 2 2 2 2 3

b2GSY adzy AOALIE / NAGAOIET CILOAfAGASAE a ARSYGAFASR

DuringRA a OdzaaA2ya ¢AGK YdzyAOALN £ &0 I,RighEchdolsifilléand 6 y Q& &
transfer stationwere recognized critical facilities that are impacted by flooding fromleeal rise and

storm surge. flie a OK2 2t Q&  ondeAdirdRtl Vindbacted: thNeSsupporting facilitiemicluding

recreational fields and uplands are impacted. The main structures of the wastewater treatment plant are

not impacted however the operations and management offices and contact chlorination tanks are
impacted at the lowest sekevel rise scenario of 1.7 feet. Although the landfill is capped and no longer an

active facility, there are concerns about potential impacts on water quality from saturation at the base of

the landfill from rising groundwateevVels as setevels riseThe access road of the transfer station, an

active municipal facility, is susceptible to flooding at the highest 6.3 footesed rise scenario.

TRANSPORTATION

Maps 5 and 6Road and Transportation Asseshow the state and municipal roadways affected by-sea
level rise and coastal storm surge flooding. Table 5 reports the miles of state and local roadways affected
by each flood scenario.
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TABLE 55TATE AND MUNICIPAL ROADWAYS AND INFRASTRU@E$)RE

Seal evel Rise (SLR SLR SLR SLR U S S
Scenarios ( ) 1.7 feet 4.0 feet 6.3 feet s'[lazrrieseJrJgre sfc;?rr:eseljtr;e stG().?r:eseL}r;e
Roadvay Type

Local 2.8 10.1 14.8 13.9 17.2 19.9

State 0.6 2.8 51 6.2 8.5 9.7

US Route 0.0 0.3 0.7 0.6 1.0 1.2
Total Road Miles 3.4 13.2 20.6 20.7 26.7 30.8
Culverts(state andocal) 7 24 42 46 53 66
Guardrail 0.2 0.5 0.7 1.6 1.9 2.2
Bike Routes 0.4 1.5 2.9 4.1 5.2 6.2
Evacuation Routes 0.6 2.1 3.4 3.2 4.0 4.8

The municipal roadway network is particularly sensitive tolsgal rise and coastal storm flooding, with
impacts increasing sharply at 4.0 feet of dexel rise flooding. Map __ shows that most of the local
roadway network landward of Route 1A at HampBeach, North Beach and the near the North Hampton
border and Route 1 south of the Route 101 interchange is impacted at 6.3 feet-evataise.

Culverts are supporting infrastructure for the roadway network that are also highly susceptible tmfjood
impacts. As sea levels rise in the future, some tidal culverts may become submerged by flooding even at
low tide and freshwater culverts will be influenced by tidal flooding, creating hydrologic conditions these
drainage systems were not designed for.

NATURAL RESOURCES

Maps 7and 8 Conservation Areaand Map 9 and 10 Wetlands, Aquifers, Wellhead Protection Areas
show natural resources affected by sleael rise and coastal storm surge flooding. Table 6 reports the
number of acres for each natuna@source affected by each séavel rise and coastal storm surge scenario.

TABLE GNATURAL RESOURGCIEEes)
SLR SLR SLR

Seal evel Rise (SLR SLR SLR SLR
Scenarios ( ) 1.7 feet 4.0feet 6.3 feet s&i?r;esel}r)gre s'::).?n:esetfr;e sg?n:(esitr;e
Surface Water 32.6 33.7 33.0 34.5 35.0
Stratified Drift Aquifers 6.9 20.0 49.4 42.2 77.0 108.0
Freshwater Wetlands 56.8 79.8 102.7 97.6 121.4 135.5
TidalWetlands 181.7 202.9 223.8 235.6 236.9 237.3
Wildlife Action Plan-

Tier 1 and Tier 2 habitat 795.3 916.3 995.1 995.6 1,064.3 1,109.1
Coastal Corervation Plan

Focus Areas 179.0 281.6 349.1 340.7 391.2 417.9
Conserved andPublic Lands  39.5 59.9 87.9 107.9 123.9 150.3
Ag Soils (All Types) 26.0 83.3 153.3 135.4 214.3 286.3
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SEA LEVEL AREFTING MARSHES MODEL (SLAMM): HAMPTON

From: A Natural Choice: Conservation and Restoration Options to Enhance Coastal Resiliency in New Hampshire

(NH Fish & Game, DRAFT September 2015)

Currently, 1,497 acres of salt marshvighin Hampton. At the 3.9 feet sea level rise by 2100 scenario
there is potential for 310 acres of new marsh to form and at the 6.6 feet scenario there is potential for

344 acres.

Salt marsh persists Salt marsh persists
@ st 2100 gy sait marshis lost ; = 2100 gy Sat marsh is lost
! J&) 3.9feet W Potential new salt marsh 7d [—‘} 6.6 feet W Potential new salt marsh

Hampton currently has the most salt marsh in N
Hampshire andsi the community with the secon
greatest potential area of new salt marsh. Protecti
land where salt marsh can potentially migrate is a gc
strategy to enhance coastal resiliency. Of t
opportunities available, the areas circled above
some of the piority areas for conservation as they a
particularly large, currently mainly undeveloped, a
are robust as they remain under the highest sea le
rise scenario modeled.

There are several opportunites to remove
modify barriers to tidal flowalthough not all
will  be logistically feasible. Potenti
opportunites are show in blue in the figu
above. The Taylor River is one of two la
tidal connection restorations in the stat
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that are particularly robust in terms of likel
duration.

Salt mash, sand dunes and sand beaches provide natural protection against floods and stornMapge.

9 and 10ndicate that tidal wetland systems and freshwater wetlands will be heavily impacted by flooding
from sealevel rise. Changes in the daily tidal conditaord seasonal high tides will affect the stability of
these systems and their ability to sustain surface elevations that keep pace with rising water levels.

LAND USE

Maps 1 and 2 Extent of Floodirghow upland affected by sdavel rise and coastatorm surge flooding
above mean higher high water. Table 7 reports the number of acres of upland affected by each flood
scenario.

Lowlying upland areas behind Route 1A and in interior fringe areas of the HarSgt@lorook Estuary are
highly susceptible tdlooding even at the lowest 1.7 foot sdavel rise scenario. Much of these uplands

are the result of filling tidal marshes decades ago to create developable land. Over time, the underlying
marsh sediments and material continue to subside lowering thd Eevation. Residents iheselow-

lying residential neighborhoods behind Ashworth Avenue have expressed interest in the construction of
bermsto alleviatecurrent nuisance flooding at highest tides gmetvent flooding duringoastal storms,
however no firther discussion has taken place about the extent of structures needed and their
construction cost.

TABLE MUPLANDOacres)
SLR SLR SLR

Seal evel Rise (SLR) SLR SLR SLR

Scenarios 1.7 feet 4.0 feet 6.3 feet LT DTS < FREEEL o7
storm surge storm surge storm surge

Acres 319.4 632.3 8978 879.7 1,123.5 1,321.2

% Upland 3.9 7.7 10.9 10.7 13.6 16.0

TotalUplandin Hampton= 8,257.7 acresUpland refers to land above mean higher high water (highest
tidal extent).

Land Use/Land Cover

Map 14Regional Land Usshows land use/land cover types affected by-tmeel rise and coastal storm
surge flooding. Table 8 reports the number of acres for each land use/land cover type affected by each
flood scenario.

The land use types most impacted by betalevel rise and coastal storm surge flooding are residential
development and wetland systems. The majority of development at North Beach and Hampton and in
interior fringe areas of the Hampte8eabrook Estuary are residential structures, both permapemter-
occupied dwellings and seasonal rental units. Although less severely impacted, commercial development
at North Beach and Hampton Beach are susceptible to flooding from the 4.0 foté\s®@aise scenario

and by coastal storms. Forested areas aremyaimpacted in the interior fringe areas of the Hampton
Seabrook Estuary at the 4.0 foot sleael rise scenario and by coastal storms. Town residents have
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observed impacts to trees in the areas as seasonal tidal flooding reaches into upland areastamatée
wetlands.

TABLE 8. AND USEAND COVERcres)
SLR SLR SLR

Sealevel Rise (SLR SLR SLR SLR

Scenarios ( ) 1.7 feet 4.0 feet 6.3 feet stlc;r7n:esel:r;e si).?n:eseutr;e stao.rsrr:eseutr;e
Active Agricultural 0.6 2.9 6.3 5.6 8.8 10.3
Aux Transportation 0.6 5.9 8.7 13.9 17.3 21.8
Farmsteads 0.0 0.0 0.0 0.0 0.0 0.0
Forested 135 54.8 97.9 89.2 135.6 176.1
Industrial/Commercial 5.3 29.9 49.5 46.0 63.3 79.4
Mixed Urban 0.0 0.6 1.6 15 2.6 2.8
Other/ldle 11.4 32.1 64.5 79.6 94.9 104.0
Playing flelds / 10.6 19.4 26.7 27.2 32.6 49.5
Recreation

Railroad 0.0 0.0 0.3 0.1 0.5 0.7
Residential 50.9 179.6 287.1 269.8 365.3 431.6
Transportation 6.0 34.7 57.9 62.2 81.5 97.5
Utilities 2.0 6.2 14.1 12.0 20.8 27.2
Water 1.6 33.4 34.7 33.7 35.5 35.7
Fresh/TidalWetlands 233.4 280.9  309.1 303.1 330.7 351.5

Note: Auxiliary Transportation refers to small pieces of land adjacent to transportation assets.

Zoning

Map 13 Regional Zoninghows local zoning districts affected by dewel rise andcoastal storm surge
flooding. Table 9 reports the acres within each zoning district affected by each flood scenario. Zoning
districts are superimposed over land use and land cover.

Zoning districts are superimposed over land use and land cover reportédbie 8.Flood impacts in
existing zoning districts follows a similar pattern to land use impacts by category with-fsimgle and

high-density residential andommercial development showing sensitivity at the lowest 1.7 footleeal

rise scenario andll storm surge scenarios.

TABLE ZONING DISTRIC(ESres)

Seal evel Rise (SLR SLR SLR SLR SLR SLR SLR
Scenarios ( ) 1.7 feet 4.0 feet 6.3 feet stlo.r7rr:esetfr;e s':g?r;eseutr;e sg?rr:es(atjtr;e
Commercial 43.4 123.5 186.5 197.0 232.0 245.5
General/Single Zone 83.7 172.9 226.0 215.9 268.2 331.3
Industrial 5.8 11.4 29.2 24.2 54.1 88.9
Residential High Density  202.8 367.1 510.9 500.9 628.5 715.5
Residential Med Density 0.3 4.5 4.7 4.6 4.9 5.1
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Parcels and Assessed Value

Table 10 reports the number of parcels affected by for each of the six scenarios evaluated and the
aggregated assessed value of these parcels. The degree to which the parcel and any development on the
parcel is affected by sdavel rise or storm related floodinwas not analyzed. Affected parcels were
identified based on their location either partially or fully within the extent of the scenarios evaluBied.

data may include a number of high value parcels under state and municipal ownership.

For Hampton, the largest increase in the number of affected parcels is the extent of flooding from 1.7 feet
of sealevel rise to 4.0 feet of selevel rise.There is a 76.5 percent increase in the number of affected
parcels and nearly a $288 million incsean assessed value from the 1.7 feet to the 4.0 feetloea rise
scenarios. There is a 31 percent increase in the number of affected parcels and approximately a $300
million increase in assessed value from the 4.0 feet to the 6.3 fedlesearise senarios

TABLE 1(PARCELS AND ASSESSED VALUE BY SCENARIO

Seal evel Rise (SLR) Number of Parcels Aggregate Value of
Scenarios Affected by scenario Affected Parcels
1.7 feet SLR 1,149 $414,879,900
4.0 feet SLR 2,028 $703,144,400
6.3 feet SLR 2,664 $1,005,790,500
1.7 feet SLR + storm surge 2,607 $1,003,687,600
4.0 feet SLR + storm surge 2,898 $1,116,615,500
6.3 feet SLR + storm surge 3,065 $1,188,484,400
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FEMA Flood Hazard Area

Maps 23 and 24 Preliminary FEMA Flood Hazard Arglaew areas withirthe 100year and 508/ear
floodplain affected by sekevel rise and coastal storm surge flooding. Table 11 reports the acreage within
the current 100Gyear and 506/ear floodplains affected by each flood scenario.

The three sedevel rise scenarios gendhafall within the current 10§ear floodplain, extending beyond
into the 500year floodplain in certain areas. From a floodplain management perspective, creating more

resilient development within the current 18gear floodplain will provide protection ainst flood impacts
from long term sea level rise.

In Hampton, the 10§ear floodplain is highly sensitive to flooding from $exel rise: 75 percent at 1.7
feet sealevel rise, 86 percent at 4.0 feet sépvel rise, and 87 percent at 6.3 feet deaelrise.

TABLE 1IFEMA FLOOD HAZARD AR@A&f®s)

. SLR SLR SLR
SeaLe\{eI Rise (SLR) SLR SLR SLR 1.7 feet + 4.0 feet + 6.3 feet +
Scenarios 1.7 feet 4.0 feet 6.3 feet Storm surge  storm surge  storm surge
100-year floodplain 2,393.0 2,738.3 2,810.9 2,836.2 2,865.8 2,872.9
100-year floodplain
Coastal Region 8,179.5 9,361.1 9,593.2 9,639.0 9,765.8 9,818.0
500-year floodplain 2,393.0 2,739.1 2,886.0 2,910.4 2,941.7 2,948.9
100-year floodplain
Coastal Region 8,180.6 9,368.4 9,837.6 9,879.8 10,015.3 10,069.5

Area of the 108/ear floodplain = 3,168.0 acres. Area of the-§éar floodplain = 3,301.0 acres.

Floodplain assessment based on Preliminary Flood Insurance Rate Maps (FIRMs) released by FEMA in 2014.
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ISSUES AND CONSIDERATIONS

The followingssues and considerations were identifiegrithg project meetings with municipataff and
land use board and commission members.

A

Improvements to the state roadway netwofklevating, enlarging culvert and bridgesayaffect
local connector roads, driveway access points and connecting infrastruartdratilities

Although roadways buildingsand infrastructurecan be protected by raising them above
projected sedevel rise elevationsupporting land and land basedesmaybe impacted byaily
tidal floodingfrom projected sedevel rise

Planning for long term selavel rise can be integrated witixisting regulatory anchanagement
frameworks forthe current 100year floodplain.

Ownership of transportation infragicture and assets by multiple state agencies (roadways,
culverts, state parks, parking areas) and town responsibility for management of assets (sidewalks,
roads in urban compact areas) creates complexity in comprehensively managing these systems
and implenenting climate adaptation strategies.

Flooding from sedevel rise and coastal storm surge impacting #tate andlocal roadway
network adjacent to the Route 1A and Route 1 south of the Route 101 interchange disrupt the
designated evacuation network iHampton and connections to evacuation routes in adjacent
towns.

Providing information about potential flood hazards to businesses and residents, and early
notification of flood risk during a coastal storm event would enhance public safety and
preparednes.

Meadow Pond lacks storage capacity to accommodate tidal flooding and stormwater drainage
during most storm events.

Long term infrastructure management would benefit from an analysis of the costs necessary to
improve roadsand drainage infrastructuréo withstand projected sedevel rise elevations at
2050 and 2100.
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RECOMMENDATIONS

The following recommendations are shdéerm climate adaptation actions that can be included in the
G26yQa bl ddzNIt 1 FTFNR&a aAdAalrdAzy tflyas al aidSNIt
actions are focused on strengthening land use develognséendards, resource protection, municipal

policy and plans, and public support to create more resilient development, infrastructure and natural

systemsRefer to Appendix B for an expanded list of climate adaptation strategies.

REGULATORY

R1- ElevateStructures 2 feet Above Base Flood Elevatidmlopt standards ifioodplainzoning and/or
Site Plan Review and Subdivision Regulations that require all new development and redeveloppeent
elevated 2 feet above the base flood elevatidmo feet of addional elevation will ensure that structures
are protected from flooding based on the highest $eeel rise projection of 2 feet by 2050.

R2- Coastal Flood Hazard Overlay DistrictR2 LJG Ay (GKS G266y Qa 1 2yAy3 2NRA)
Overlay Disict that includes performance based standards that protect against flood impacts from sea

level rise and coastal storm surge. Establish the overlay district boundaries basedent flood hazard

areas on FEMA Flood Insurance Rate Maps and projectac fiigh risk flood areas mapped by the Tides

to Storms Vulnerability Assessment. (Also see similar recommendation in the Community Outreach and
Engagement section below.)

R3 - Coastal Buffers and Tidal Marshes Adopt buffers and setbacksthat adequately separate
development and infrastructure from tidal wetlandseshwater wetlandsand surface waterto sustain
flood storage capacity, and allow for inland migration of tidal marsh systems and conversiomaifies
systems to tidal systems to accommoegtrojected changes in séavels.

PLANNING AND POLICY

P1 - Natural Hazarg Mitigation Plan. Incorporate the vulnerability assessment information and
NEO2YYSYRIGA2Yya FNBY GKS ¢ARSa G2 {02 N)¥Matudall YLIG2Y
Hazard Mitigation Plan update. Caimue revising and updating the assessmiribrmationand climate

adaptation recommendations in future updatestbé Plan.

P2- Master Plan Coastal Hazards ChapterR2 LJG I/ 2F &adtF €t 1T FNRa / KIFLWGSN
that incorporates information and recommendations from the Tides to Stdrmiserability Assessment
Profilefor Hampton

P3- FEMA Community Rating Syste@upport implementation of climate adaptation actions that will
jdz f ATe& GKS (2¢y Rain)BySt@ra(CRSHprogranyor umyeksé @s rating in the CRS
program. Climate adaptation implementation includes planning and policy, regulatoryregoiatory,

and community outreach and engagement activities.

P4- Capital Infrastructureand Investments. Incorporate consideration of impacts from skwvel rise and

coastal storm surge flooding imicent and future capital infrastructure projectsicorporate the Tides to
Storms vulnerability assessment information into infrastructure management pkmbs capital
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improvement plansEvaluate the extent of selavel rise and storm surge flooding on individual facilities
(e.g. wastewater treatment plant, transfer station, high school).

P5- Land ConservatiorLand conservation offers the greatest opportuest to provide for adaptatioto
the effects of sedevel rise and coastal storm flooding and climate change impacts

A Adopt a targeted scoring framework dncorporate new scoring criteria into existing land
conservatiorprioritization effortsthat conside climate adaptation benefits when evaluatilagnd
for conservation purposes.

A Increase funding ahresources for land conservatiofand management programs, and land
stewardshipactivities (Note: Land conservation scores very high as an activity in EMAF
Community Rating System program.)

A Support retreat from high risk areas by buying properties and restoring them to a natural
condition.

P6 - Wetlands Mitigation Site Inventory. Identify and inventory lands where protection of tidal and
freshwater wetlands would provide tangible benefits to protect against flooding, and restoration
opportunities to remove baters to tidal function and marsh and migratiofhis inventory will allowhe
town to pre-identify and prioritize sites thatan be permanenyl preserved as a mitigation strategy for
wetland impacts from development in high risk coastal areas

P7- Evacuation PlanningPrepare evacuation plans and coordinate these plans with towns in the coastal
region to implement timely and comprehensive phémgy and notification for coastal storm eventdark
evacuation routes with signage and communicate these routes to the public with information on the
G2y Qa 6So0aAiGS YR LINAYGSR YI LBAO®

COMMUNITY OUTREACH AND ENGAGEMENT

O1 - SeabrookHamptors Estuaries AllianceThe Seabrookamptors Estuaries AllianceSHEM is a
voluntary collaborative advocacy group consisting of members from Hampton, Hampton Falls and
{SFoNR2] ® ¢KBtoIANReiRtEitieF thadirdpiiove the resilience of naral systems,
infrastructure and development to the impacts of climate chgnged 2) facilitate communication and
cooperation among the three towns, especially in regard to research, programs and other efforts designed
to help preserve, protect, and stngthen the EstuarySHEAan assist the town with outreach, planning
and regulatory activities involving climate adaptation implementation.
A Continue participating in and supporting the Seabrétamptors Estuaries Alliance.
A/ 2yiAydzS {1 9! QartndrshipRwithiNk E£oastdl Ad@pagion Workgroupdlimate
adaptation activities thafacilitate, coordinate, provide technical information, and convene public
outreach eventdor the Estuary towns.

O2-1 mpl ement FEMA’' s Hi g.nOmWwanities implétemt khe HighiWateraviark v e
Initiative by providing information on past floods, such as documenting high water marks in public places,
and posting maps and photographs of past floods on their webditieh water marks can be displayed

on publc buildings or on permanently installed markers.
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O3 - Coastal Flood Hazard Overlay Distrittse the Coastal Flood Hazard Overlay District as a tool to
inform property owners of existing and future risks and hazards based on projectddvstaise and
coastal storm surge flooding.

04 - Living Shorelines and Landscapindaintaining natural shorelines is an effective way to preserve
the functions of shoreline systems (marshes, dunes, estuaries) in providing valuable services including
flood storage, reeationalareas,and commercial harvesting of fish and shellfish.
A Provide information to property owners aboliving shorelines and the importance of retaining
the functions of natural shorelingandimplementinglandscaping best practices.
A Implement living shorelines projects on town lands to demonstrate best practices, and the
benefits and effectiveness of living shorelines approaches.

Referii 2 | | YNaiuglyHazards MitigatiodPlan for additional recommendations foutreach and
engagement actiiies.
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APPENDIA-MAP SET

Map 1 Extent of Projected Tidal Floodi{g[ w M ®T QX ndnQ FyR c®d0Q
Map 2 Extent of Projected Tidal Floodit$§.R + Storm Surge
Map 3 Critical Facilities and Infrastructue [ w M ®T QX nd®nQ FyR c¢c®0oQ
Map 4 CriticaFacilities and InfrastructureSLR + Storm Surge
Map 5 Roads and Transportation Assdts] w M ®T QX ndnQ YR c¢c doQ
Map 6 Roads and Transportation Assé8&R + Storm Surge
Map 7 Existing and Recommended Conservation Aggsw M dT QX ndnQ YR c doQ
Map 8 Existing and Recommended Conservation Ar8afR + Storm Surge
Map 9 Wetlands, Aquifers, Wellhead Protection Ava] w M ®T QX n®nQ | yR ¢ ®0Q
Map 10 Wetlands, Aquifers, Wellhead Protection Art8&R + Storm Surge
Break in map numbering.
Map 13 Zomig Districts{ [ W M®T QX nd®nQ FyR c¢c ®0Q
Map 14 Land Use/Land Covdr[ w MPT QX nodnQ YR c doQ
Break in map numbering.
Map 17 Depth of FloodingSeal evel Rise 1.7
Map 18 Depth of FloodingSealevel Rise 4.0'
Map 19 Depth of FloodingSealevel Ris 6.3
Map 20 Depth of FloodingSealevel Rise 1.7' + Storm Surge
Map 21 Depth of FloodingSeal evel Rise 4.0' + Storm Surge
Map 22 Depth of FloodingSealevel Rise 6.3' + Storm Surge
Map 23 Preliminary FEMA Flood Hazard Ardag w M ®TRQ X drodn Q |y
Map 224 Preliminary FEMA Flood Hazard Ar&idR + Storm Surge
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