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Statewide Cooperation at Rhode Island’s
Wastewater Treatment Facilities April 26, 2016
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The climate
is changing!
Are you
prepared?

State of Rhode Island
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Climate Change Impacts

Changing Rain
and Snow
' Patterns
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Higher Temperatures :
and More Heat Waves
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RI Wastewater Treatment Facility Vulnerability

" WWTFs and pump
stations in coastal and low
lying areas

® |nfrastructure to
susceptible to coastal and
riverine inundation

" Overflows discharge into
adjacent surface waters
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. Term Piannihg

" RIDEM Statewide Approach for Long Term Planning
for Major Modifications to WWTFs

" RIDEM formed a collaborative partnership with the
Division of Planning and the RI Bays, Rivers, and
Watershed Coordination Team, the CRMC, and local

communities
" Developed a project to improve WWTF reliability under
changing climate conditions:

> Statewide assessment of 19 wastewater treatment
facilities and major collection components

> ldentify vulnerabilities
> ldentify short-term and long-term adaptive strategies




Five-Step
Project Approach
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Step 2: Preliminary Assessment of Climate Change Impacts to Rhode Islan

1. Information from Facility Operators

e en High frequency save points
SAE s (GOC

posite storm set




Rhode Island Wastewater Collection and Treatment Infrastructure -,
Emergency Management and Climate Change Study Information

Return by February 20, 2015
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QUESTIONS

1. Aftached is a Eefing of reported non-standand evants from 2005 % present thal have accurned 8 your Taciily or
colection syaten

= Please identify thosz events that ware caused or complcated by a ratural evenl—foading, freszing
Sl surge, exceasive heal, etc—and inclade any additianad infarmation that would be helpiul In
«eupizin the chalenges you facesd

.

Alen, phessee node Ihose events [hal you feed coulid reacour under conditions relsted o natusl hazerds.

Than please add other events that occurmed in that ime at your WPCF, pumping stations, or GEOs
whers there was dimec! damage or the heeal of damage from natural evants. Please providz as much
cetzil a5 possible. This can include an approkin abe cosls o repair T camage of olher infurmation

2 Abows & 8 kst of wasewstsr pumping stahons that the state and DEM have on file in ow GIS dalshiss ¥8o, a GIS
g of these stasons can be found i Plesse revew and make eny additions comections 50 that we may update oo
reoonds for this proect and futers affots.

@

Ciress wonir Facilly or purmping stilion Feve uncergmund fusd siorage tanks hal are subiect b0 flooding?

4. Hes access o the WPGF, pumping stations, or C50s ever baan restricad during saom ewents dee b flooding or ather
obstackes? If 50, whal acomss roads have been alfiected and by what cbetacls? B ran-misted, please esimals | you can)
Tiow much rain {or how fast it fals) that has caused such probiems

Arg any parts of the facifty or peping stations profecied by a berm or olher means & prevent flocdwaters fom entaring®

i

B el Fromss conzirants are you aware of that have been -:c”"‘ﬂ be) worsaned by natural events, such as incraased
pracipiation, droaght, sic?

7. Haueany siie riigation projcts been done at your feclty ar pump stations? (1.8 mof replacement, stom
windmasStoors, moving electrical squipment in higher ncalions, el ) in response (o the March 2010 foods ar olher
evenis? Mso, pleass summarize.

. Hiow wouid you ik o mprove standby power capabilies at your plant o stations?

5. Do you P Becess 10 apare pumps, generstors, of other suppon fom ofher wikties for use in ax emenensy? Have you
Tl b acrquien and s saeh sipminl i i st

0. Winat gra some other major iesues tat your faciity & facig or as faced in fie gest? In aiher wonds, wha vorries yau

e st aboul mainbaining B oroing operalions a1 your pant? List other infsmation et you feel & imparant to share,
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East Providence WWTF

Warren United Water

Cranston WPCF

Quonset Development Corporation

Bristol WWTF

East Greenwich WWTF
West Warwick Regional WWTF
NBC Bucklin Point WWTF

NBC Fields Point WWTF

Newport WWTF

Warwick Sewer Authority

Westerly United Water

Jamestown Sewer Division

Narragansett WWTF

South Kingstown Regional WWTF

Woonsocket WWTF
Burrillville WWTF
New Shoreham Sewer Division

Smithfield Veolia Water

Within V Zone

Within V Zone

Within A Zone

Within V Zone

Within X Zone

Within A Zone

Within A Zone

Within X Zone

Within X Zone

Within X Zone

Within X Zone

Within X Zone

Within X Zone

Within V Zone

Within X Zone

Within X Zone

Within A Zone

Within X Zone

Within X Zone

More than 3 since 2009

2-3 since 2009

2-3 since 2009

1 or less since 2009

2-3 since 2009

1 or less since 2009

1 or less since 2009

1 or less since 2009

1 or less since 2009

More than 3 since 2009

1 or less since 2009

2-3 since 2009

2-3 since 2009

2-3 since 2009

2-3 since 2009

1 or less since 2009

1 or less since 2009

1 or less since 2009

1 or less since 2009

1

3

1

2

cumented losses and value | Value
costs since 200!

Major Repairs

None

Major Repairs

None

Major Repairs

None

Major Repairs

None

None

None

Major Repairs

Major Repairs

Miscellaneous Expenses

None

None

Major Repairs

None

None

None

astructure
Inundation

Greater than 50% system capacity loss under
5-ft scenario

Greater than 50% system capacity loss under
5-ft scenario

Between 10% and 50% system capacity loss
under 5-ft scenario

Greater than 50% system capacity loss under
5-ft scenario

Between 10% and 50% system capacity loss
under 5-ft scenario

Greater than 50% system capacity loss under
5-ft scenario

Greater than 50% system capacity loss under
5+t scenario

Greater than 50% system capacity loss under
5-ft scenario

Greater than 50% system capacity loss under
5+t scenario

Between 10% and 50% system capacity loss
under 5-ft scenario

Between 10% and 50% system capacity loss
under 5-ft scenario

Less than 10% system capacity loss under
5-ft scenario

Less than 10% system capacity loss under
5+t scenario

Less than 10% system capacity loss under
5-ft scenario

Between 10% and 50% system capacity loss
under 5-ft scenario

Less than 10% system capacity loss under
5-ft scenario

Less than 10% system capacity loss under
5-ft scenario

Less than 10% system capacity loss under
5+t scenario

Less than 10% system capacity loss under
5-ft scenario

of Inunda n

Greater than 50% system capacity loss
for 1-ft impacts

Greater than 50% system capacity loss
for 1-ft impacts

Between 10% and 50% system
capacity loss for 1-ft impacts

Greater than 50% system capacity loss
for 1-ft impacts

Between 10% and 50% system
capacity loss for 1-ft impacts

Greater than 50% system capacity loss
for 1-ft impacts

Less than 10% system capacity loss for
1-ft impacts

Greater than 50% system capacity loss
for 1-ft impacts

Greater than 50% system capacity loss
for 1-ft impacts

Between 10% and 50% system
capacity loss for 1-ft impacts

Between 10% and 50% system
capacity loss for 1-ft impacts

Between 10% and 50% system
capacity loss for 1-ft impacts

Between 10% and 50% system
capacity loss for 1-ft impacts

Less than 10% system capacity loss for
1-ftimpacts

Between 10% and 50% system
capacity loss for 1-ft impacts

Less than 10% system capacity loss for
1-ftimpacts

Less than 10% system capacity loss for
1-ft impacts
Less than 10% system capacity loss for
1-ft impacts

Less than 10% system capacity loss for
1-ft impacts




Rhode Island WWTF Prioritization

e 5 6 7 8 9 10 11 12 15

Facility Score Based on Matrix Criteria
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Step 2: Preliminary Assessment
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Inset 1: East Natick 2 PS Inset 2: East Natick 1 PS Inset 3: Knight St PS ‘

About 0.35 miles southwest About 0.55 miles south About 0.9 miles southwest | J
of Warwcik WWTF of Warwcik of Warwcik WWTF

Legend Legend

- Treatment Plant

: — Approx. Parcel Boundary
Bl Treatment Plant

m— Transect
A Pump Station at Risk

100-Year Flood Level plus 2 ft
100-Year Flood Level plus 3 ft

s 2115 Shoreline
o 2005 Shoreine
2040 Shoreline
100 Year Base Flood Level

Base Flood Plus 1" SLR Bucklin Point WWTF

Base Flood Plus 7' SLR Coastal Hazards
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East Providence, Rhode Island ¢ Warwick, Rhode Island [ asa

Base Flood Plus 5 SLR ot
Sources: ESRI, City of East Providence P
. Approx. Parcel Boundary Sources: ESRI, City of Warwick
SCALE 17 =400" DOC: BucklinPoint_CoastalHazards mud A SOAE T 240"

’ Feet DATE: FEBRUARY 2016 PROJECT # 226968 - -
' . floRwmev o rourer 00 w8 DATE:APRL 2016 ___{ PROVECT #: 22606

Base Flood Plus 3' SLR




te3: Rehed Risk Assssm'en‘t

® FEvaluate risk and e i .

impacts of failure Y 5 SFae . Proc_ess Equipment
- Dnves & Motors

to facility systems Aging

C Infrastructure
" Prioritize systems, -

structures, and O&M Issues -

components requiring Future WD .,ast,h.__ev
: . " 3 % /2 Tanks an er

adaptive measures REQUIANONSE Ul & 7 ;.t St o
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Ste

Upgrades
Relocation
Protective barriers
New access routes

Photos: Kennebunk Sewer District Berm,
Warwick Protective Berm & Emergency
Generator (Warren, RI)
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State of Rhode Island







\




.. . : - A—
Shoreline Change Assessment

Shoreline Change Inputs
= Statewide LiDAR digital elevation model (URI)
" Projected sea level change on 25-, 50-, 100-yr time horizons
" Historic shoreline data mapped by USGS and CRMC
= Rates of erosion/accretion at shore normal transects

100/yr shoreline change - Narragansett «

Shoreline Change Output
= GIS files of projected changes in shoreline
orientation at various time horizons
= Results computed for select coastal
reaches (plant locations)
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Coastal

" |dentified WWTF
infrastructure at risk to

Inundation by storm surge
and SLR

Inset 1: Sabin Pt. PS
About 5.9 miles southwest of East Providence WWTF

Legend

" Coastal climate change | p—
. | A PumpstationatRisk
Impacts to | p—
> 8 WWTFs | —
> 24 Pump stations T oo

100 Year Storm Plus 2' SLR

| oastal Hazards A
= 100 Year Storm Plus 3' SLR ~

s 100 Year Storm Plus 5' SLR East Providence, Rhode Island WOODARD
g SCALE: 1"=400" DOC: EastProvidence_CoastalWave mxd

Roadway (RIDOT 2010)

DATE: FEBRUARY 2016 PROJECT #: 226968

SRIM DRAWN BY: GK FIGURE #
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ave Hazard Assessment

Wave Height Analysis for Flood Insurance Studies (WHAFIS)
predictions for total water level at 8 WWTFs (19 transects)

SWEL plus wave setup - No SLR
- = = SWEL plus wave setup - 5ft SLR
Bottom Elevation

Significant Wave Crest Elevation - No SLR
Significant Wave Crest Elevation - 5ft SLR
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Inland Flood Assessment

" |dentified base flood elevations (BFEs) for inland waterways and mapped
expanded floodplain boundaries for 2 feet and 3 feet increase per new
Federal Flood Risk Management Standards (FFRMS)

" |dentified 6 WWTFs
at risk to inundation i i e
by inland flooding oo oo

VERTICAL EXTENT

1
BASE FLOOD
ELEVATION
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Conclusions
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Conclusions

B Expanded Statewide CoaStal hazard RI CRMC Shoreline Change Special Area Management Plan —
\ , [t | o | oo [ s | comiropry o | g | co
assessment tools available online S

STORMTOOLS For Beginners
STORMTOOLS for Deginners is 8 one-mep top

= Significantly improved accuracy of
statewide inland flooding potential

= Statewide collaboration and data T .
Sharing iS helping: Seocsl Ares Minsgeraent Pon 1
> RIWWTFs

> Communities
> Other State Agencies
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Thank You! Al




V Proect Apoach

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Climate change science and potential
for impacts in Rhode Island

Preliminary assessment of climate
change impacts to RI WWTFs

Refined risk assessment of impacts
on wastewater infrastructure

Development of recommendations
for adaptive strategies

Final project report and outreach materials




