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BY THE NUMBERS
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88% of NH tidal shoreline is 12% of NH tidal shoreline is
natural ‘living shoreline’ ‘armored shoreline’




Our habitats are valuable for lots of reasons.




Er05|on is primarily a natural process.
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Desire protect property is a

natural human inclination.

(In other words: our shorelines want to change
and we don’t want them to.)



EROSION HOTSPOTS
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SHORELINE
TODAY

12% total armored
70% Atlantic Coast
5% Great Bay

Blondin & Howard 2014



Why do people turn to armor?

Portsmouth rip rap




But research is showing us that
structural stabilization is not great for
our natural systemes...

—> Reflected Waves
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Fig. courtesy T. Jordan

Gittman et al. 2016



Research is also telling us that armor
doesn’t always work as well as our
natural systems.

-

Gittman et al. 2014



Hampton seawall in 1978







THE DRIVE TO STABILIZE

Stabilization demand

Is increasing.
Over 550 permits 00’s

Survey found 22% CT shorefront
property owners are likely to
armor in next 20 years.

(Field 2017)




SHORELINE TOMORROW

SEA-LEVEL RISE

PROJECTIONS
SEA-LEVEL RISE SCENARIOS AT 2050 AND 2100
3 HIGHEST 4 0.6-2.0ft. by 2050
- OBSERVED SCENARIOS +6.6 feet sea level
= / * 1.6-6.6ft. by 2100
E 5.00
-é 275 / & INTERMEDIATE HIGH
o +3.9 feet sea level
E +2.0 feet sea level \ / / HOW TO PREPARE
8 250
g +1.3 feet soa lovel * 1. Select time period
E 1.25 p - +1.6 feet sea level
3 106 fectacalive 2. Commit to manage
® o —— Wk ol i intermediate high
125 - i Sc?:jcesan?jr?;ncfsr::;; . .
1900 1950 2000 2050 2100 orerrnenE 3. Adjustif necessary
YEAR

Example: If the design time period is 2050-2100, commit to manage 3.9 ft. of sea-level rise,
but be prepared to manage and adapt to 6.6 ft. if necessary.

www.nhcrhc.org



SHORELINE TOMORROW

Hamptons-Seabrook: 2100 with 6.6 ft
sea-level rise
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NH Fish & Game 2014

95 percent of existing salt marsh could be lost

with 6.6 feet of sea-level rise
www.nhcrhc.org



THE SALT MARSH SQUEEZE

marsh migration

® - +
S stabilization

salt marsh squeeze



{living shoreline}

A combination of mostly natural materials including plants,
fiber, shell and rock or manufactured rock-like surfaces that
are used along a shoreline exhibiting erosion to dissipate
wave energy and to collect naturally deposited sediment.
Living shorelines maintain continuity of the natural land-
water interface while providing habitat value and protecting
against coastal hazards.
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Esopus Meadows, NY

case study: Esopus Meadows
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A degrading bulkhead was replaced with softer stabilizing alternatives that still provide shoreline

protection. A stone toe was placed at the high tide line and soft gabions positioned above it help hold the
soil in place.

Source: Hudson River Sustainable Shorelines



Living Shorelines in New England:
State of the Practice

Prepared For:
The Nature Conservancy
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Dune - Engineered Core

Design Schematics

Case Study

Jerusalem Dune, Narragansett, Rl
Homeowners siong an eroding shoreine were interested in
increazed shoreline protection. The houses were located 12 to
23 feet from the dune zcarp. Thiz shoreline has an average
annwual erosion rate [AAER] of just lezs than 2 feet per year.

Spe = 7. Jerusalem Narragansett,

Project Three private homeowners with contiguous

Proponent properties

Status Completed in November 2011; Masintained
(adced sand and plantingz) after Sandyin 2012

Permitting Using sand filled coir envelopes a3 the dune core

Insights iz conzidered a non-structural technigue in the RI
Coastal Resources Management Program because
the coir is biodegracadle anc sand compatible
with beach and cune sediment, zo aliowed where
revetments and bulkheads are not. Applicants
required to maintain lateral beach access.

Construction The project extended 133 knear feet acrozs 3

Notes properties — 45 feet each. Encs of the coir
structure were gracually retumed to the siope of
the feature in order to minimize erozion on

joining 3

Maintenance Significant repeirs were neceszary after Hurricane

issues Sandy.

Final Cost Permitting :5730 (3230 per property)
Conzstruction: 545,650 (2 properties each cost
514,530 anc 2 third property cost $16,730)
Maintenance: Costs are storm cependent

Challenges The dune and coir core is not Skely to withstand a

major storm leaving the properties are at rizk.




Coastal Bank - Natural

Design Schematics

M Moh Wrler

Case Study

Coastal Bank Stabilization, Orieans, MA
Wilkinzon Ecoiogical Design ceveloped a plant-focused coastal
bioengineering project, determined not to be 3 coastal
engineering structure by the locsl munmicipsiity and MA
DEP. The project inciuded 8 rodustly anchored fider rofl array
st the bottom of the bank and intensive planting and
stabilization through the remainder of their coastal bank,
which faiz within 2 mapped FEMA Velocity Zone.

e - e

Project Private property owners. The project spans three

Proponent properties with multiple owners.

Status Phaze 1 constructed in 2010, Phase 2 constructed
in 2013 and Phase 3 constructed in 2013,

Permitting The project involvec one permit uncer the MA

Insights Wetlancs Protection Act for each phase, three
wetland permits in total.

Construction Regraded the over steepened bank, installed zix

Notes rows of coir rolls at the toe of dank, installec
natursl fiber dlankets on the bank face adove the
coir rofdls, planted the bank face with native, sait-
tolerant grasses and shrubs, and covered fiber
rolis with sanc.

Maintenance Monitor vegetation monthly throughout the

Issues growing seazon to ensure plant success; temp-
orary irrigation for first three years: monitor coir
rolis twice annually and after storms. Replant anc
retighten fiber roll anchoring ystem as peeded.

Final Cost Permitting: 510,000
Construction: $1,000/ linear foot
Maintenance : $3,000/yr

Challenges No substantial challenges in the permitting,

construction or maintenance phases of work and
has performed wedl through storms.




Marsh Creation/Enhancement

w/Toe Protection

Design Schematics

Case StUdy Project City of Fortsmouth, Stantec [wetiands

Proponent consuitant], UNH (azzisted pian development)
N'orth.Ml_lI Pond, Port;mouth, NH' R Rl i Moy HIE Beghey you
Thiz project involved restoration of low and high marsh siong two of monioring in 2047,
North Mill Pong, with about half of the area consisting of new i : .
marsh creation, and the other half of the ares consisting of | Permitting NHDES and USACOE permits neeced for drainage
restoration of degraced low and high marsh through sediment | Insights outfailinto pond. Project imaacted 600 sf of
sdcition (thin layer ceposition). coaztalwetiand. Sait marzh restoration was

compensatory mitigation.

imported fill to raize 12,0€0 sf to suitabie
elevation for zalt marsh {low marsh); planted
3,033 sf of high marzh area. Created micro-
topography and interior drainage channelz. 12-in
diasmeter coir logs staked st seaward ecge of
marzh to stabilize toe. Placed large doulders to
Dreak-up winter ice sheets.

Long term monitoring and maintenance efforts
are scheduled. Survival of low marsh plants is
good; survival of high marzh sait hay is fair to
poor. Survived 2016-2017 winter wel.

$60,000 {construction, monitoning & maintanance)

Construction cid not hawve 3 provizion for within
plot drainage; many plants were washed out Dy
runoff gulkies in the first year. More time needed
for filled seciment to settie defore planting.

North Mill Pond Marsh Restoration, Portsmoath, NH
Photo courtesy of Oavid Burdick [UNH])




PRIORITIZING SMART SHORELINES

0]

Future living shoreline at Wagon Hill Farm, Durham



‘What Could A Living Shoreline at Wagon Hil Farm Look Lie?

LIYING SRORELINE: A shoreline stzbiloafion technique that utilizes 2 variely
-+ of structural 3ed organic malerials such 2= wethad plarts, submerged
squatic vegetation, oyster reefs, coir Bher logs, zand Bl and stone s

View of the Wagon Hil Farm Shoreline from e Dyster River

The Problem + Potential Sokution

The shoreline of Wagon Hill Farm is retreating. A living shoreline may help
stabilize the bank and reduce erosion.

The Tows of Burbam has cwned Nagen Sl
Farm 294 manizieed public aocess bo B
shoreline 3t Se roulh of the Dysier Fiver
for 77 pears. Bvertivs tiese, offieiak naticed
erosias Jloeg fhe property sfjacend fo Bee
River. Lass of 53t marsh vegetsbes ond
erosias of march sedivents bove recafied
i shareline refreat ot 3 ralie of ap o Hiosl/
year akong Jieeost 7,000 feet of shorelme.

The Towmn is warking with Se Srwwersiysflien
Harspshire 3ed the New Bawpshire Coastal
Program bo design, pilt, build, 2ed maniior 2
ling shareline in order o minmir eresion
ard dapt {o expected mereases n waler
leveks. The propcd will ichde shoeliee
stalization, kabitst ehascereent, snd fiood
dawoge probeciion by iscorporating nateral
green, “soff” infrastruchure.

Living Sorelre Maragement Dpirs

Sherefre sanagereent opfioes rasge froe yegetztion oy o combisclions of vegeltsbios ud

siruchares o 2 complelely hardensd bulkbead & i Rhely Hot the best type of ving sherefee for
Wagen Sl Farm will be 2 e bype St includes sardh, coir logs or Sbrous sill, rig-rap, 20d
breabegiers.

--.-‘.-—m-n--'u-nuu--u




PORTSMOUTH 2025
MASTER PLAN

» | ewmgton Residents are
invited to the
{R SPRING FOR THE BAY 4
S April 24, 2018
5:30to 8 PM

LIVING
SHORELINES:

CHANCE for
LITTLE &
GREAT BAY




But Where Should We Build Them?

NH SmartiShorelines
;\‘ ‘| \ ‘/ 1‘ ‘n‘ \q;\

Protecting our coast

for People + Nature

Project goal: to identify suitable sites for living shoreline approaches in tidally-
influenced NH shorelines



Anecdotal Potential Sites
(from workshop participants like you!)
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjCgoi-2onXAhUCfiYKHVkpA6EQjRwIBw&url=https://oceanservice.noaa.gov/facts/living-shoreline.html&psig=AOvVaw2bL2b8Lv6ffnppLN1BZEiD&ust=1508949879579936

A FEW MORE TIDBITS ABOUT LIVING SHORELINES

G EATOR D AT NOT NEW TO
INNEW HAMPSHIRE PERMITTING.
BUT PERMITTING
IS SHIFTING TO FAVOR
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