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Mission Statement

As the climate changes, designs should be prepared in
evolve with sea level rise and storm surge.
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Class Ohjectives

As a class, our objectives are to:

e Plan for sea level rise by planting vegetation to act as a coastal barrier, and
aid filtration.

Reduce and relocate surface runoff

Relocate infrastructure susceptible to sea level rise

Relocate historical buildings

Provide informational signage about preserving history

Preserve and restore coastal marshes






Hahitat Analysis

e Analyzing the way the ecosystem functions is critical in order to preserve the natural environment of Warren.
e This better understanding allows the designer to be ecologically sensitive and sustainable.
e  Estuaries are vital nursery grounds for a number of economically and environmentally important aquatic species. These

areas are heavily impacted by non-point pollution, and should be protected.

e Warren has a unique relationship
between its urban and tidal habitats.
Both should be embraced and

preserved.
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SEA LEVEL RISE ANALYSIS

WARREN, RI 02885
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LAND USE ANALYSIS

WARRIM, BRI 02885
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Warren RI Concept Designs
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Preservation of the Marsh

e Our salt marshes in Rl are nursery grounds and habitats for
hundreds of species of fish, shellfish, birds, and mammals

e 75% of commercial fish species depend on estuaries for habitats
and spawning areas

e InRI, our marshes are valuable because RI has $75 million
commercial fishing and a recreational fishery valued at $150 million

e Marshes serve as natural pollution treatment systems by filtering
out pollutants before it reaches coastal waters
Provide buffer during storms and flooding
Around 58% of Narragansett Bay's marshes are impacted by
polluted runoff

e Around 30% have inadequate or nonexistent buffer zones
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The Marsh Map of Warren Concept Plan A
WA,
*The existing marshland in the narthern part of

Warren needs (o be protected as it acts as an
impartant filtration mechanism of pollutants exiting
Warren into the ooean.

*I would like to place a boardwalk through the
Marshland. This boardwalk would provide tourists
and the people of Warren with fishing, nature walks,
educational value, and wonderful sights, sounds,
and smells.

«0n the outlets of the boardwalk which extend just
past the edge of the marsh will be used for fishing.
Biodegradable canvas shade structures will be
implemented in these areas.

+In the center of the marsh an educational exhibit
including signage and interactive elements about the
importance of marshes and the wildlife they inhabat
will be implemented.

«Bird houses made from naturalrecycled materials
will be implemented to attract various kinds of birds
including, osprey and the Morthern Flicker.



MARSH RESILIENCE

VARREN. Rl oz885

LI AT

q TER FRLIRATI I
PRESER'SATE F THE MARSH AND ADDING
WARSE A S MRS ARG AN LXTLAE
T PO Tl Mo hewts] RO O

EXISTIMG COMNMTIONS




COASTAL RESILIENCE OF THE WARREN WATERFRONT MR AT o Gl E_ b

WARREMN, RI 02885 URTVIRSTTY OF RHODE 18LAND LANDHSCAM] ARCHITTCTL
: LAR 143 DESIGN STUDIG FALL 2016
: a ; PREPARED FOR PROFESSOR RICHARD SHERIDIN

DY ALEXNANTRA LOMBARTY

= A vegetion anich &8 Spaitios patens s
minning wrttind res berwwen bake par and ve
birnle hudge

= Akl wall bebp slow the flow of s bevel
wine while asding i renson ooatiod

. = Parpoasd extersons b the rxistiog bike path -
& O connecting baeyeksia i the peoposed mver walk on * Revrpinie weversd s g e T gath w o s
the Tomtister Al devrlopment & ancthes conneotog bacyeksts prrsandwates rechuoge whils Ccreaniong & mwes hadvrse
ok P Il Pl ] e venn Tows Beach abutat o wdelafe

*  Extensd the Waries Town Beacly by losockesg doswn od contiete ies wall nd sl
o i i

¢ Add s camed bessedaeall from Bhe rtiance of e beach aver the s b coraie &
Beisbsiat o tse womteiivonst while abuo provabog odurataomal g on sl silihie sl
y usbwtar Bod vissods

Section view of bike path erossing to town beach overdook - A = Add pesmeshle paving 1o exinting parkiog kot and rciend 36 to poovide s som fox
[

= Addl vegitation v sevensl aness dhoouglont the park and besch to provide & coastl
Bnffer rone between the park and the besch




COASTAL RESILIENCE OF THE WARREN WATERFRONT W WA o ot E_ hnd

’WEFFHF:.—RI 03ERS

PROGERAM

UNIVERSITY OF RHODGE ELAND LANDSCAPE ARCHITECTURE
LAR MIDESHGN STUDIC FALL M6

PREPARED FOR PROFESSOR RICHARD SHERIDAN

BY DANTD WALTNCEWICE

PLANT LEST

Tt it wiypberirbed i Ui plicn 53 v the Rolliriing qraable
Natve b the New Engliod sogron, sl tolieoun, ks maintenmcr, ud sesibets appeal
gl die srwuan,

Saiaia e S e TareaT i)

Barlsirggimis eompluistien s,
Saltrsarsh hay (Sparima Pairm)

Sheuh Specir: -Highlanh blorbeory (Virciniom conmmbsown]
Svet prpprrbeeds (b alnafola)
iadlminhs | Amrlirm iy dansleee)

Aupsarrsed | Vimmman derfifum )

Tors Specare -Saviras (Sevafon b

Pk ok [[Jusd roa Telotana)
Y chogmnand (e vien. e vTa)
“Ford amidm Jexuprin rugmima |
~Tigperkes (Mrwia wyhrasca)

Biring the priewny inic Waroes, i it o very ipostant pac of the e,
Thini i el det e pootodenil oi whil e uson wall ek of e s
o | e

Ceute o ludscapes that i | walu the durge .

Priosrude s natucsl beffer botwors the senstore mands sl acban
A

Maimtun the hyheloge and revhegical ity of the mash b gl
wabllafe Tradtat, sestlerios, vioviad s vorranyt, evinsm Do, sl el
miaation of oTEn

FLANT ATV

i G AR LreLE

ATHINECE. DT RN
SRFNTE, PLANT &Y
TR ERANT TRENS A%E1

PLAN VIEW OF MARSH AND TOWN GATEWAY CROGS SECTION OF VEGETATED CURR BUMP-OUT BUFFER



PROPOSED WATERFRONT
DESIGN

e Warrens waterfront includes historic
buildings, restaurants and shops

e \We will use are designs to preserve
the waterfront against sea level rise
and flooding

e Continue to attract people to the
waterfront by including walkways,
lighting and green spaces
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*REPLACE PARKING LOTS ANLI DRIVEWAYS WTTH
PERVIOUS PAVERS | WARKLN, K1

WARREMN, RI 02885

*GRASS PAVERS CAN BE MADE OUT 100% RECECYLED
PLASTIC. GRSASS THAT COULD BE USED FESTUCA OVINA
CHt DISTICHLIS SPICATA

5
I

SWATER WILL FILTER INTO A STORAGE BASIN AND THEN
SLOAWLY DISCHARGE INTO THE S0IL. THE FILTERATICN
WL, HELP WATER BECOME LESS POLLLUTTER:

SWTTH WATER BEING ALLOWED TO FILLTER THREOUGH
THERE WILL BE LESS FLOODING OF PARKING LOT AND
DAMAGE FROM THE PRESSURE OF WATER RUN QOFF

REDUCES HEAT ISLAND AFFECT BY
EVAPROTANSMBATION FROM GRASS AND BY IMPROAVING
THE QUALITY OF TREES,

.I L. MITX OF L TRAFORD PEEVICH -‘II.' (=RASS PAVERS
o oyche o et R i SEASIER FOR PLANTS TC GROW WITH GRASS PAVERS.,
ALLOWING YOU TO PLANT MORE TREES ENHANCING
THE SHADE IN THE SUMMER.

WEST FARM MALL IN WAST HARTFORID,
COMMETICUT, THEY MADE AN EXSPANSION TO THERE .
PARKING AND DECIDED TO USE GRASS AND GRAVEL PESTRLAN WALE IN FRONT OF WATER
PAVERS TO AVOID HAVING TO MAKE A DETENTION LODKING TOWARDS WATER STREET
BASIN. THEY USED GEASS AND GRAVEL PAVER 2 FROM  CAFE

INVISIBLE STRUCTURES INC,. BOTH THESE PAVERS HAVE

A COMPRESSIVE PSIOF 15,940,

VIEW OF PARKING LOT LOCKRING TOWARDS WATER STREET
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e s o e e Coastal buffer: Land area adjacent to
a shoreline feature that is vegetated
with native plants and which provides

2085 agr

a natural transition zone between the
- coast and adjacent upland develop-
2050 ment
= Benefits of a coastal buffer:

*  Water Quality

* Flood Control

+  Protection of scenic and Aesthetic Guality
= Erosion Confrol
* Restores wildlife habitat

25 YEAR FLOGCD

Gfant =5
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FACTS ABOUT SEA LEVEL RISE

= 50% of Americans live in coastal
countries where water and enargy in-
frastructure are increasingly vulnera-
ble to higher sea leveals.

= By the end of the century, annual
damages from flooding in the LLS ara
projected toin crease by 30%

* Research suggest that wave height
can be reduced by 50% within the first
16 feet of marsh and 95% after cross-
ing 100 feet of marsh.

« Owver the past 200 years, Rhode
Island has lost over 50% of its salt
marshes tomanmade alterations, re-
sulting in a loss of approximately
4,000 acres statewide. Today many of
the remaining coastal wetlands have
been impacted by higher tides due to
sea level rise.




Historic Water Street

-focus on Hydrology and green infrastructure







WATER STREET
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Goals:

-Increase the green Infastructure

-Implement changes to befter manage
storm waler

creation of "Pockel Parks”
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Suggested park site, cormer of Sate and Waiter St
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Proposed pockat park arems at the corner of Bakar and Wator stroot



Jamiel's Park

Design for;
Street Infrastructure Change
Community Involvement
Storm Surge Protection
Coastal Remediation




Jamiel's Park- NICK DANNER

Amount of rainfall that happened in a square acre home lot in a 3” rain event.
81,462 gallons of water, or 10,891 cubic feet of water.

In a 1” rain event; 26,970 gallons// 3606 cubic feet.

Jamiel park was built on top of an old land-fill; remediative plants that are also natives, and add
more marshland.

| would also like to extend my project to work on market street so that it may act as a barrier to
protect the other residential neighborhoods.

The park size is 461,683.7 square feet, 10.6 acres, .02 miles, 4.3 hectares.
Total rainfall in 3" event = 1,042,714 gallons // 139,400 cubic feet

Depending on what type of snow falls, it can weigh 5-15 pounds per cubic foot!
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BRIEF- . LAR 343 DESIGN STUDIO FALL2016 ;
- Combat the issues of retreating marshlands, inland runoff, sea level rise, and flooding. :E[f'?ﬁi_isiz:mmm N

- Create a urban space for a multitude of activities that builds off exisiting features.

- Propose elements in resdential areas to focus of recharge, recycling, and reuse of the water : | ARREN, RI
that enters their properies. . : I t' I ;' I i * |

= Focus towards the residents and their wants and needs in regards to public activities and | e s . RILY

protecticn of their homes. A i

Incentive program to residents for change by 2020.

Program includes properties, roofs, and pavements.

The total amount of water that will fall on this site in & 3° rain event
0,891 cubic feet or 31,482 gallons of water.

Large trees that can absort and respire about 100 gallions of water a
day into the atmosphera.

- Design & new type of scenic shore line park.

- Reuse existing infrastructura.
il Ptk Goaky - Turn & dangerous area into a non- hazardous area capa-

- Increase activty opportunitios. bl of withstanding saasonal weather risks.

- Connect this area to the bike path and Water Strest to

- Build designated parking. have & ciose and intertwined neighborhood.

- Build a circulating pathway for

padestrians and cycits. - Fertile soil from sewage treatment plant will provide a

excellent medium to plant salt toferate trees that will hold

- Protect the shore line and add the shora line in place.

activites around this area.




Proposed Sewage Treatment
Plant Design

e Warren’'s sewage treatment
plant is located at a very low
elevation of the waterfront

e Due to the impact of sea level
rise in 10, 20, 30, and 40 year
storms, actions need to be
taken to keep the plant
operable
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PLAN VIEW OF SEWAGE TREATMENT PLANT

Bioswales

Marsh

Sewage Mant

Stone Path

UNIVERSITY OF RHODE ISLAND LANDECATE ARCHITECTURE
LAR M3 DESIGN STUDPD FALL M16

FREPARED FOR PROFESSOR RICHARD SHERIDAN

BY WILLLAS THEFINA GOMES r

TWARRI, KI

N
4 1
Warren's Sewnage Treatment Plant located on
‘L‘lﬂti'r slrl'l,'l. II-IH,' E?‘Iﬂl]l s al sea Il“-."".l |“|.I. I:III.I:' L]

the impact of sea level nse in 10, 20, 30 and 40

vear storms, the plaot will need 1o be velocated 100
]'Ii!_'.‘l'll'l ]I.-\'!'I.. TII;\ agea 'G-II'::II.ILq E!I.' I::IIH'II 1 !III." Illl]lll.l-
since these is a lot of open green space. Incospating
miore wildflowers, ferns, shimbs and small toees will
Iielp stand against sea level gse and stormvater ron-
all,

RAIN GARDEN/BIOSWALES

I‘l‘iﬂ'“' Leowm J.I.I.‘il‘r ‘III.' *E'U«‘ng' Ircalenenil t:lll'.llll il |||L-
open grass area. This here could be an area to place
green infrastructure, Gardens and bioswales not only
capiuge stormwater runofl it provides shade and
laalata J|.<:|||g the coast,

WATERFRONT PATH

View of the water{ront [om the sewage treatment
plant. With the addition of marshland plants with the
expstong coastal rocks will show the ellect of sea level
r%e, ﬂ-e:u.u.':':h'ng the |:||:||I b a !1L|11lir 1151.:1;. wall |r|:i||p;
in more pedestrian movement and provide access amd
views of the bay.
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ELEVATED BOARIMYALK
SHALETAGLREGATE LAYERS
SEWAGE TREATMENT TANKS

THE LIVING MACHINME
BY JOHN TODD

Proposed for the sewage
treatment plant of
Warren, BRI

= New design will use native plant
species to naturally filter waste
products.

« New tanks will be constructed to
filter water as well as hold it.

« Textile fabric is lavered inside the
tank with plantings covering it

Successful examples of the living
machine include:

+Phipps Conservatory and
Botanical Gardens in Pennsylania
sEsalen Institute in Big Sur,
California

FILTERING ROOT SYSTEMS —

LNIVERSITY OF KHODE BLAND LANDRCAPE ARCHITECTURE
AR Bk DESIGN STUDRD FALL X6

PREPARED FOR FROFESSOR RICHARD SHERITAN

BY EREN MOBRRISON

WARKEN, R1

PEESPECTIVE BELOW SHOWS ONE OF THE TWO TANKS AT THE WASTETEEATMENT
PLANT. A RAMP ALLOWS FEDESTRIANS TO'WALK [X0'WH TO THE LOWER LEVELDF THE
TERHACEIN MANMALNL MEARSTD

-

T NTS

GREEM INFRASTRUCTURE



Burr's Hill
Park

Design For:

Increased Recreational
Use

Account for Sea Level
Rise

Improve Aesthetically
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Ramp

- Kayaking entrance  Bathroom | Parking lots with green spaces  Existing courts to remain

Tree line

More trees
- I'[clp with slcrwing down the

storm water running alf

One way street
- In between the park and

Existing trees to remain  Ficnic area

Rercuted pathways
= More fun traveling

- In front of the theater
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Effects:
Larger beach and setaining wall to welcome more sea water
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More facilities
- More trees in the north to pevent residential area
Broswales
Rerouted pathways make the visits more interesting

|
|
1 Cross section for lu.}'nl:ing cntmmnce
Pathways and entmances g the bathroom




Cross-section
of a bioswale

Rewtallzmg Bu r S Hill Park.

Raised planter (education
Bioswale (flooding)

Boardwalk & Deck
(accessibility)

Improve public accessibility

Prepare coastline for storm surge and
sea-level rise

Educate public about Warren's natural
landscape

Native plantings (flooding)
Saltmarsh (flooding)
Beach (flooding)

Pervious asphalt (flooding)

Water collection basin
(flooding)

Bioswale (flooding)

Boardwalk & Deck
(accessibility)

Raised planter (education)
Stairs & Ramp (accessibility
Picnic Area (accessibility)

Concrete Ramp (accessibility)
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Burr's Hill Park Proposed Design m AR SHM[
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WARREN, RI 02885

COASTAL RESILIENCE AND RE-DESIGN OF BURRS HILL PARK
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The town beach and Burrs Hill Pask serves as one of Warren’s !
centers of recreation, While it does serve its corrent purpose, the
coastal resilience and tourist appeal is in need of improvement, 82577 s
Cratlined below is a plan to turn the area inlo a mone wsable and
apraling beach area and a coastal resilience improvement plan.

Concept Proposal Plan - Burrs Hill Park/Beach,

Buses Hll Park Coneept Lapom Plan
K " \‘ Wawrs: taarem
T .
~ il T
Warren RI 4 s
4
. End Water Street at Burrs Hill Park Y B kil
» Copstruct land bermis su.rmundmﬁ Burrs Hill Park; i retain Vg et ! -
Mo water in the park basin, This will allow the park 1o becons an i I!u__-
emergency starm waler (lood ; SN Terecfedism
hasin.
« Construct Bioswabes of native beach grasses i serve a5 curren
filtration and encourage lindvward marsh migration as sea level
rises,
.

Relocate and expand the parking bat b the Nonih end of the
park al the bave of the proposed land berms. Construct out of
porous paverments, Will service Blount Boat Adventures, Busrs Hill
Park, Water Street, and the new proposed beach area eic
&« Remaove the sea wall in order to revitalize and expand the beach
im front of Burrs Hill Park to create
o N more 4:um[|h-|r “Beach Tows™ {Increase towrisen and town
prodith
o A path for water (o emter Burrs Hill Park. which will serve as
& sltuaiional water Basin for flooding,

Cimsse Saonsoms. o Poimmallin Padig Los

G s Towrm Bornts Boarn 18 Pk
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Planning Excellence

Economic revitalization is driven by food systems in local neighborhoods.

The population of Warren Rl is working to preserve heritage, improve
community connectivity, and neighborhood performance art

Home to one of the oldest working waterfronts, has community support for
public access,
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