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MARYLAND Resiliency

Smart, Green & Growing

e “Ability to recover
from or adjust easily
to change”.

— Merriam-Webster Dictionary :

e Ecosystem Resiliency

— “Ability of (natural or
human) systems or
communities to
withstand or recover
from the impacts of
change”.
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MaLAND MD-DNR’s Coastal Adaptation Policy

Habitat-Specific Guidelines .

g N
« Enhance the resilience of bay, R .
. . Su Yecg. aryy, L N
P, L la
aquatic and terrestrial ecosystems o
. - 0:17” " Silicp, to ury)
and/or increase on-site carbon
sequestration.
ol Dbeo
. N N CS0urGe, ¥ Vulne,, i Natyry, ‘ <0
* Incorporate factors associated with :
. . Pletmen, > Woig . Mang>g | amop, *F Climg, %
Iy exa or .S u )  Chap,. 20d N
climate change in all phases of . w s GO 05 S T i, .
. » - by R " Sister o DPargy PAled g Change, ) Wvang Ment o TS g, L
project. . o T s e o 8
N OV N gep; Clan, N S
. ‘%17;;, aty mvf y Miinep, 103015:2 a,,f;’cwi” 2 OZ’;’I’Id .
. . . N L/ Slttengg gy s g, Pln g, af] by N
C 4, P 1
» Compile a compendium (shortlist) . M S
N . w © Policy, aop; resq"’Ccsg idape, N
of BMPs for habitat restoration . Bt Dy
N o Meny. Wi S in ghe fg the [}
. . I Adapyg, Cof [}
Climgy - "{n: . N
project design. . .
: N par Jing o 0 " Moy O L
» Conduct a GIS-based audit of DNR- : T T g .
. . . . Cnsiey. . and o0k ing iogr, Pecteg
owned lands to identify habitat r Vil R s gl 1 M -
H H H L o fop, th abllzry % a i‘t:; Sh:'r;'nc ges jy o lingg, &
restoration potential for enhancing . P o W i
Lo : an S»"Ste,n d S iy
ecosystem resilience and/or " .
. . . o
increasing carbon sequestration. :
N
L |

' MARYLAND

3 DEPARTMENT OF
NATURAL RESOURCES




e MARYLAND DEPARTMENT OF NATURAL RESOURCES

ul

MARYLAND

Smart, Green & Growing

Enhancing Floodplain Resiliency In Maryland

Tidal Nontidal
Coastal Wetlands Initiative (CWI) * Restoration of floodplain Hydrology

. Living Shoreline Program * Identification of Wetland Migration
Corridors

» Reforestation of Riparian Areas
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MARYLAND

Smart, Green & Growing

Little Blackwater Typical Ag Ditch
Habitat Enhancement e

PrOjeCt Ditched Farm Fields
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Little Blackwater River (Tidal Fresh Wetland System)
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Constructed Marsh Runs

Little Blackwater Habitat Enhancement Project
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MAiiYLAND

Smart, Green & Growing

700 Unit Housing Development Planned
(Elevation = 3.5 ft above Mean High Water)

Vulnerable?

Dichotomy?
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MARYLAND .
Smart, Green & Growing Re CO : anln : the Pf()blem

e MD shorelines = Over 7,000 miles of Tidal Shoreline

D el ™
) £

e Erosion affects all 16 coastal counties along the
Chesapeake Bay and Coastal Bays watersheds.
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Wooden Bulkhead
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Rip-rap or Revetment
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Smart, Green & Growing

Rate of change Shoreline Length
Miles %
Accretion 2,006 30
No Change 75 1
<%i|ght erosion 3,740 56 ‘>
-Ota-2 feetlyear —
Low erosion 618 9
-2 to -4 feet/year
Moderate erosion 173 3
-4 to -8 feet/year
High erosion 48 1
Over -8 feet/year
Total 6,659 100
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Selection Criteria

Project Selection Criteria psrscws

Creek, Cove >
Water Depth  -1.0 ft

Fetch 0.5 mile
Erosion 2 ft/yr or less

Low wave energy >
Non-Structural >

Type 1
Beach replenishment
Fringe marsh creation
Marshy islands

Coir logs edging and groins

Minor River >

-1.0to -2.0 -2.0to 4.0
1.0 to 1.5 mile 2.0 or more
2 to 4 ft/yr 4 to 8 ft/yr

Medium wave energy >
Hybrid >
Type 11

Marsh fringe w/stone groins

Marsh fringe with stone sills

Marsh fringe with stone breakwaters
Marsh edging with stone

Stabilization of streambanks with
vegetation and stone

Type 111

Major Tributary

> Bay
-4.0to —15.0
2.0 or more

8 to 20 ft/yr
High wave energy
Structural

Type IV
Bulkheads
Revetments

Stone reinforcing

Pre-cast concrete units

Stone breakwaters with beach replenishment and appropriate vegetation

Least expensive >

$100 - $200/L.F.

$250 - $400/L.F.

Medium priced >

High priced >
$450 - $600/L.F.

Expensive

$500 - $1,500/L.F.
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Smart, Green & Growing LiVing Shor eline S

o "..... d suite of techniques which can be
used to minimize coastal erosion and
maintain coastal process”.

e Techniques may include the use of fibre
coir logs, sills, groins, breakwaters or
other natural components used in
combination with sand, other natural
materials and/or marsh plantings.

e These techniques are used to protect,
restore, enhance or create natural
shoreline habitat.
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MaryianD Sill Design

TYPICAL SECTION FOR
ARMOR STONE SILL AND MARSH PLANTINGS

ENCROACHMENT CHANNELWARD MKW
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SANDFILL  —EXISTING BOTTOM S
ARMOR STONE $ILL NG FILTER
* clom
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doponding on sl contnans. Conrol Sogran draning.

S. alterniflora is planted from mid-tide to mean high water

S. patens is planted above mean high water
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MARYLAND “Biological” Advantages of Living Shorelines

Smart, Green & Growing

| » Provides shallow water habitat that
| results in higher abundance and
diversity of aquatic species both
nearshore and offshore.

Helps to maintain a link between
aquatic and upland habitats, providing
shoreline access for wildlife and
recreation.

Maintains natural aesthetic.
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SMAEY];AQNR “Physical” Advantages of Living Shorelines

e Improve water quality by settling
sediments and filtering pollution.

e Absorb wave energy, storm surge and
flood waters.

e Maintain natural shoreline dynamics and
sand movement.

e Often lower construction costs.
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MARYLAND Limitations

Smart, Green & Growing

W@l oy * Not effective in all situations.

e Limited number of marine contractors
with knowledge/expertise in living
shorelines.

y{ ; < ' "
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e | imited detailed science/literature.
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MARYLAND . . . .
s amYmcmwmg Living Shorelines Protection
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The bill, passed into Maryland State Law October o
2008, formalized current regulations into law. ’ AL

Previously, Living Shorelines were “recommended” [
but not required, the law provides the regulatory = "
agency with a strong foundation to promote Lt
alternate shoreline erosion control measures. )

The Law Specifically Says: Improvements
to protect a persons property against
erosion shall consist of non-structural

shoreline stabilization measures (i.e.
living shorelines) except where the person
can demonstrate such measures are not

feasible, or where mapping indicates A L N

. - e, A ",'7,{.'."' . -

areas that have been deemed appropriate [ %% | % =
. ey . '_ Wy Tt - .'-__c_r-'j;"-_ LT ' { /
for structural shoreline stabilization BT, T g 4
measures. Cy G 5. N <
- ol Ty L N ;
L QR r.
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MARYL%‘ND

Smart, Green & Growing

Coastal Atlas

Email Friend (=) print page

i

 http://www.dnr.state.
md.us/ccp/coastalatlas
/shorelines.asp

- Online mapping and
planning tool

« Partners: DNR, MES,
Univ. of MD, TNC and
NOAA

- Visualize, query, map,
and analyze available
data to better manage
our marine and
estuarine resources.

100 km

Contactthe Office | Accessibility | Website Feedback | Copyright & New Media Partner Information | Privacy Notice

580 Taylor Avenue - Annapolis, MD 21401 - 1-877-620-8DNR (8367)
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http://www.dnr.state.md.us/ccp/coastalatlas/shorelines.asp
http://www.dnr.state.md.us/ccp/coastalatlas/shorelines.asp
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snare o oo V1APPING Tools — Vulnerability Models

Living Shoreline Suitability Model
Calvert County, Maryland

Soft stabilization

Hybrid design option
Final Report Submitted to
Coastal Zone Management Program
Maryland Department of Natural Resources
Annapolis, Maryland
Submitted By
Center for Coastal Resources Management
Virginia Institute of Marine Science
College of William and Mary
Gloucester Point, Virginia

funded through grant number NAO7NOS4190161/ 14-09-1233 CZM 161

;amr.mr"z_ ViRewa MeTmre -] MATVE SeEnze @ H M,

£ o0l o ARYLAND

F2adins U st XU
e NG AL RS

Living Shoreline Suitability Model
Somerset County, Maryland

Soft stabilization

Hybrid design option
Final Report Submitted to

Coastal Zone Management Program
Maryland Department of Natural Resources
Annapolis, Maryland

Submitted By

Center for Coastal Resources Management
Virginia Institute of Marine Science
College of William and Mary

Gloucester Point, Virginia

funded through grant number NAO7NOS4190161/ 14-09-1233 CZM 161

Contardi '\'.v.vr_\\u.'.v.'.ul;m.HAnl\lScw«.'L@ $EYMARYLAND
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Outreach Materials

LIVING SHORELINES IN

Calvert County Department of Planning and Zoning . i
County Services Plaza, 150 Main Street CALVERT COUNTY The Somerset Co : Somerset County Department of Planning
Prince Frederick, MD 20678 g e o Zoning
Phone: (410) 535-1600, ext. 2356/(301) 855-1243, N vt g 119165mnmemvm
http://www.co.cal. md.us/business/planning e policies M’Tﬂi conserve e Room 211 (Zm‘lmm”
Calvert Soll Conservation District Critical Area. 4
oty oo 0 oSt oy ety oty ST =
Prince Frederick, Maryland 20678 Area_ordinances encowrage the use of “Soft” ) o
Phone (410) 535-1521 ext.3 County Soll Consesvation District
http://calvertsoil.org habitat where applicable. Two new laws were 30730 Park Drive

5 passed in 2008- the Living Shorelines Protection Princess Anne, MD 21853
Southern Maryland RC&D Board, Inc. ‘Act and the Revised Critical Area Laws. 410-651-0370

303 Post Office Road, Suite BAA

Waldorf, 20602

Phone: (301) 932-4638/(301) 870-7138
http://www.somdrcd.org

Eastern Shore Resource Conservation &
Development Coundl Inc.

8133 Hiiot Road, Suite 201
Easton MD 21601

410-822-9300
http.//www.md-esrcd.org

Eastern Shore Resource Conservation &

= 100-foot Buffer is expanded to 200 feet for

new subdivisions in the RCA that remain RCA and
and applies to projects requiring site plan approval
and involves a change in land use in the RCA.

81902 AW Yapay upd
19211S URW OGL BZeld S901 135 AWno)
Buuoz pue Sujuuely Jo wawrpedag Aunod 1sane)

; The 200-foct Buffer does not apply to

Maryland’s Coastal Atlas

~ = ) 3 ,
Shere EL'I'@S"»@'J‘J @@E‘J Marylunds Crzsapzalez % Coasial Proy s

The Coastal Atas is an online mapping
and planning tool that allows state
and local decision-makers to visually
analyze and explore data for coastal
and ocean planning activities.

Photos courtesy of Calvert County Planning and Zoming
and Eastern Shore RC&D Council.

thatmake.

Marylandsuch)

Maryland’s Blue Infrastructure
Our ocean and estuarine
environments today face an era of
unprecedented activity. Wind farms
and other energy facilities, commercial
fishing, diverse recreational uses, and  Batter Decislon-Ma king
shipping highways are all competing  The Coastal Atlas is the result of

for use and space. To ensure the a collaborative effort among the
protection of Mar_yland s critical Maryland Department of Natural
ocean and estuarine resources, orour  Resources, the Maryland Energy
: Blue l“f'?s"“"“'e' and the coastal Administration, Towson University, the
http://calvertsoil.org economies that depend on them, the  Unjversity of Maryland, The Nature
Coastal Atlas has been developed Conservancy and the National Oceanic
Southern Maryland RC&D Board, Inc. : ; g 24 < A0 2
303 Post ongoad, Suite BAA to provide direct access to available and Atmospheric Administration.
Waldorf, Mz?nand 20602 data needed for coastal and ocean
Pm"t%“/e/m sﬁmd :ré(am' g planning efforts. From finding the The data available through the Coastal
¥ ] beS} location forlrenewa ble energy Atlas includes physical characteristics,
Eastern Shore Resource Conservation & Development projects to locating sand resources human uses and ecological resources.
%"g:&l;«d ol ¢ needed for beach replenishment to
Easton, Maryland 21601 helping local communities identify Through the Coastal Atlas, users

Phone: 410-822-8300

http://www.md-esrcd.org areas vulnerable to sea level riseand  yij| be able to visualize, query, map,

erosion — the Coastal Atlas will assist and analyze available data to better
usersin identifying potential conflicts  manage our marine and estuarine
so that they can then be avoided early  resoyrces,

in the planning process.

Photos (unless otherwise noted) courtesy of Calvert County
Planning and Zoning and Eastemn Shore RC&D Council.

The tools currently available, and
those that will be continually
developed for the Coastal Atlas, are
designed to support better decision-
making by transforming available data
into information tailored for specific
issues.

administered
Resource Management, NOAA. A ]xlﬁlmm of Maryland
Coastal
pursuant to NOAA Award No. NA05N05419114Z

{@\ >
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Smart, Green & Growing

Who can resist the lure of the
water? Shorefronts draw us—
as launches for our work or
play on river or bay, as quiet
zones of beauty and tranquility.
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bowean the high acm

and low water fres s
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Interpretive Panels

Kevin Smith
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IMAR[LAND. Homeowners’ Workshop

TR 5 ', Living Sl'lorellines in Pluff Situations: You’r—c
poT alvert (_ount S
M C County invited!l!

E"“ﬂ ‘ -

0

Saturciay
Se tember

27th, 2008
9amto? pm

You’ re

invited!l!

: = - — August 16th,
e o 2008
Living Shorelines ,
: ringing livin
ome to you
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MARYLAND

Smart, Green & Growing LS PrOfeSSionals, WorkShOPS

¥ MARYLAND
ERARTIWVIENT COF
== ATURAL RESOURCES

LUYING SHORIUNES PROFESSIONALS" TRAINING SESS1ON
SEPTEMBER 28, 2009
CALVARY UNITED METHODIST CHURCH
301 ROWE BLVD.
ANNAPOLIS, MD 21401

Dasr Marina Cantractor/T nginaac/(C ansuliant,
The State oF Margland p 1 tha rate Living Shoralinas Probacks
Ak of 2008 inbo lawin Octobar 2008. wﬂ.n...i_,..- “Living Shore-

lirms® s it the prafacrad mathod of chorak "

|...,..4-- sbecstbving s haralinas and provide

Faasicnale wh ingg it thase projmcte. =
rxtth.,‘___..dn_l_u..A.._,,.u..m.M
o0 Sephambar 28, 2009 (Mondsi; 9:00 3.m~ 400 p.m). Wa cordially

inteibe o b brm 2 prart of thin avant and halp to move the scance forsand.

Theugh itin a FREE avart, space is limitad. Sio, plasss resarva gour
wpot now! T o ragiabar comtact Dicnna Bal, MD Chaespaske &
Constal Program Pl 4102608732 OR dbalfidnr statn s ua.
Tha tepica that will La covarnd =t tha svamt inchuda:

= VWhat k--. l‘.j"""d“'ﬂ“14 Lo dr

Survajing shoralines

[Dasign aptions and choosing the appropriste practice

Pamt prjoct: Wh warkad and what id

Prejacts in dffarant ansngy stjstams (s, madium, and high
Parmite and rmgulatory gridalines

T achnical tocls snd Shoraknes (nlina

Quality control of projects

Optiiing il fvagotion sl i s

e Ry T —
: P s WK o NADTHOSL 0ass. MDL
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MAIAD! Innovative Projects & Paradigm Shift

Chesapeake Bay
Environmental Center
Living Shoreline Project

Pre-Restoration

Post-Restoration
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MARLAND] ywindy Hill Farm Project (WHF)

Uncontrolled
B Runoff from
= - Upland Areas
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Mar{LAND] - YWindy Hill Farm Project (WHF)
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MARYLAND

Y

UNDERWOOD & ASSOCIATES

1752 ESLING TRAL
ANNAPOLIS, MARYLAND 21401

Windy Hill Farm Project (WHF)
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MarfianD|  \wrindy Hill Farm Project (WHF): CPO
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MARYLAND | WHEF: Connecting Upland to the Shoreline

Smért, Green &bfowz:ng
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MAR(LAND' Spaniard Point Living Shoreline Project

Pre- Restoration

A TR

Vertical BIUff _ u.«

9
e
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Smart, Green & Growing Sp aniafd POint LiVing ShOfeline PrOi eCt

Post- Restoration

Headland Breakwater

=,
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MARILAND South River Farm Project
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IMAR[LAND. Projects in the Pipeline

e City of Annapolis
comprehensive
shoreline [ chesapeare |

| Exploration ctr ||
management plan. |

e Gunston School

iving shoreline

project

e Ferry Point Habitat

Enhancement
project
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MARYLAND

Smart, Green & Growing

e Resiliency means the
ability to BEND and not
BREAK.

e Living shorelines are
effective in REDUCING
erosion and ENHANCING

shoreline habitat.

e Detailed study needs to be
conducted to adequately
assess living shoreline
sustainability and resiliency
over time.
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MARYLAND

Smart, Green & Growing

Kevin Smith, Director
Ecosystem Restoration Services
kmsmith@dnr.state.md.us

Bhaskaran Subramanian, Coastal Planner
Ecosystem Restoration Services
E-Mail: bsubramanian@dnr.state.md.us
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