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Current and future challenges

CURRENT CHALLENGES
& PROJECTED CLIMATE IMPACTS




Current and future challenges

Current management challenges
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Current and future challenges

Climate change projections: Increase in heavy rainfall

CHALLENGES BY GROUP |ow |ww
Reduced groundwater recharge ad

Lower lake and reservoir levels ad
Changes in seasonal runoff & loss of snow- é

pack
Low flow conditions & altered water quality 4
Saltwater intrusion into aquifers 4
Altered surface water quality 4 | 44
High flow events & flooding dd | 44
Flooding from coastal storm surges 4 4

Loss of coastal landforms / wetlands & d

HIGHER ANNUAL AVERAGE PRECIPITATION

Drought
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Ecosystem
Changes

Increased fire risk & altered vegetation 4 4

Volume & temperature challenges dd | 4é
Changes in agricultural water demand 'y
Changes in energy sector needs 4é
Changes in energy needs of utilities dé | 44

Click on a group name above to read more about these challenges or
click on a water drop above to read more about a specific challenge.
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http://nca2014.globalchange.gov/report/regions/midwest#statement-16942
http://nca2014.globalchange.gov/report/regions/midwest#statement-16942
http://water.epa.gov/infrastructure/watersecurity/climate/upload/epa817k11003.pdf

Current and future challenges

Climate change projections: Increased likelihood of droughts

BOTH WET AND DRY PERIODS INCREASEPROJECTED CHANGES INCLUDE VARIABILITY
IN WATER SUPPLY IN GREAT LAKES REGION

Frequency of both droughts and flooding are
expected to increase.

Between heavy rainfall, longer periods without
precipitation.

Increasing air temperature + changes in
evaporation and evapotranspiratio more
variability of water supply in region.

Increasing drought Decreasing drought

Image source: (United States EPA & USGCRP 2009)


http://www.epa.gov/climatechange/impacts-adaptation/water.html

Current and future challenges

Implications for local government

IMPACTS ON WATER INFRASTRUCTURE: SECONDARY IMPACTS:

Original systems designed foastclimate extremes, which do /Disruption to additional municipal operations and services
not represent future (nor even current) conditions. This can

lead to: AFlood related damage to private and public property; business

AShorter life span of systems disruption

Alncrease in maintenance and operating costs AEvacuation, relocation, homelessness

Flood related damage to urban ecosystems

AMore frequent and intense CSOs and sewage treatment plaﬁ

overloads . N .
Alncrease in insurance costs and liability among municipalities

due




Current and future challenges

In the news: Water quality compromised in Lake Eerie

CLIMATE CHANGE & INCREASED RUNOFF TRIGGERING POTENTIAQDMISOXIC B

Image source: (Left)

; (Right)

AAlgae and bacteria responsible for blooms need warm
temperature and phosphorous + nitrogen to grow. Climate
change creating warmer waters.

ASome blooms (such as the one in Toledo in 2014) can produce
toxins that produce neurological problems like paralysis and
seizures in people.

AWhen blooms die, bacteria feasting on decaying matter can
result in ecological dead zones.

AMunicipalities forced to deal with compounding factors:
stormwaterrunoff, increasing temperatures, agricultural
activity, etc



http://news.nationalgeographic.com/news/2014/08/140804-harmful-algal-bloom-lake-erie-climate-change-science/
http://news.nationalgeographic.com/news/2014/08/140804-harmful-algal-bloom-lake-erie-climate-change-science/
http://news.nationalgeographic.com/news/2014/08/140804-harmful-algal-bloom-lake-erie-climate-change-science/
http://news.nationalgeographic.com/news/2014/08/140804-harmful-algal-bloom-lake-erie-climate-change-science/

ClimateResilience Evaluation & Awareness Tool

' (CREAT)
C!Imate ImpaCt & Software tool created by the EPA to assist drinking
Risk Assessment water and wastewater utilities in understanding
Resources: potential climate change threats and evaluating

adaptation options. Free of charge

EPA National Stormwater Calculator
Desktopapplicationthat estimates the annual amount
of rainwater and frequency of runoff from a specific
site anywhere in the Unitetates.Estimates are

based on local soil conditions, land cover, and historic
rainfall records

National Climate Assessment 2014: Midwest
See sections:

AWater Resources
AdYSeé aSaal3aS pY LYONBI aA&S



http://water.epa.gov/infrastructure/watersecurity/climate/creat.cfm
http://water.epa.gov/infrastructure/watersecurity/climate/creat.cfm
http://www2.epa.gov/water-research/national-stormwater-calculator
http://nca2014.globalchange.gov/report/regions/midwest
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Adaptation strategies

Issues to consider

Adb2 NBINBIAE A0NFYISIASEAY [ 2217
soclal, economic, and environmental benefits

ACAYR GKS NRARIKUO ol fFyOS
infrastructure (pipes, overflow sites, treatment
LI Fyiao FyYyR AYLX SYSYUA
AMore info: The Value of Green InfrastructuceCenter for
Neighborhood Technology



http://www.cnt.org/repository/gi-values-guide.pdf

Adaptation strategies

Stormwater control measures (SCMs)

SCMs:
AReduce runoff volume and peak flows

ARemove pollutants from runoff

ACan be:

AStructural:any facility constructed to
mitigate the adversempactsof stormwater
and urban runofpollution

ANonstructural: planning and design
approaches that limit imperviousness and
reducestormwaterand urban runoff
pollution

Image Bioswalein a municipal
parking lot in Mt Clemens, Ml


http://www.cranbrookfreshwaterforum.org/protect-the-great-lakes.html

Adaptation strategies
SCMs: Best Practices

ASCM implementation works best when
designed as a system incorporating both
structural and norstructural SCMs on a
regional or watershed scale

AConsider nonstructural SCMs before structural
practices. Land use planning can reduce runoff
and, thus, the need for structural SCMs

ASCMs that harvest, infiltrate, and
evapotranspiratestormwaterare critical to
reducing the volume and pollutant load of
small storms




Adaptation strategies

SCMs: Summary of structural strategies

Bio-swales Runoff Reduction Curb/gutter and storm drainpipes  Shallow, wetdrained bieretention
swales that help remove silt and
pollutants

Wet and Dry Ponds Runoff Reduction Positive drainage from impervious Grading front yard to treat roof,

surfaces to gutter lawn, and driveway runoff using

shallow bieretention

Stormwater Wetlands Peak reduction and runoff treatmen Large detention ponds Long, multicell, forested wetlands
located in the storm water
conveyance system

Green Roofs Runoff reduction Concrete roofs Use of vegetation on a roof, placed
over a waterproofing membrane, to
absorb rainwater as it falls

Pervious Pavement Increase permeability of impervious Hard asphalt or concrete Use of permeable pavers, porous
cover concrete, and similar products to
decrease runoff generation from
parking lots and other hard surface

Il RFLJOSR FNBYY bldA2ylf wS3SIlE NDK


http://www.nap.edu/catalog.php?record_id=12465

Adaptation strategies

SCMs: Summary of non-structural strategies

Earthwork Minimization Conservation of soils and contours Mass grading and soil compaction Construction practices to conserve
soil structure and only disturb a
small site footprint

Watershed Planning Off-site stormwatertreatment or Onssite waivers Stormwater retrofits or restoration
mitigation projects elsewhere in the watershe
to compensate fostormwater
requirements that cannot be met

onsite
Conservation of Natural Maximize forest canopy and green Mass clearing Preservation of priorityorests and
Areas/Reforestation space reforestation
Impervious Cover Minimization Runoff reduction Large streets, lots anculde- sacs  Narrower streets, permeable

driveways, clustering lots, and othe
actions to reduce site impervious
cover

Il RFLJOSR FNBYY bldA2ylf wS3SIlE NDK


http://www.nap.edu/catalog.php?record_id=12465

Adaptation strategies

Flood prevention: Know your risks and vulnerabilities

ADefine historic and projected precipitation rates Resources:

AUse maps to spatially define vulnerabilities: ANOAA Coastal County Snapshots
AEstimate future financial losses due to flood
damages ANOAA Critical Facilities Flood

Exposure Tool

[Structural floodprevention, e.gBioretention

practices, permeable pavement, wateonveyance and _
drainage AEPA National Stormwater Calculator

MNonstructuralflood prevention. E.g.

Planning measures to direct growth to less
vulnerableareas;Conservatioreasements;
wetlands protection

AFEMA HAZUS



http://csc.noaa.gov/digitalcoast/tools/snapshots
http://www.csc.noaa.gov/criticalfacilities/
http://www.csc.noaa.gov/criticalfacilities/
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www.fema.gov/hazus

Adaptation strategies

Wetlands help manage water quantity and quality

WETLANDS PROVIDE MAN'ORMWATER
MANAGEMENT SERVICES: NEARLY TWO THIRDS OF WETLANDS IN

GREAT LAKES BASIN HAVE BEEN DESTROYE
AReduce peak flows by delaying/storing water

ADetain polluted floodwaters and improve their Efforts should focus on protecting AND
quality revegetatingwetlands

AStabilize shorelines and buffer against storm surges | - =ioee el selech e e e el
withstand warmer temperatures,

CLIMATE CHANGE IMPACTS ON WETLANDS: frequent floods, and droughts

AEarlier iceout and snow melt, lower summer lake A Restore or maintain - R
levels, and more intense flooding threaten wildlife between lakes and rivers

cycles and water quantity/quality in wetlands A Implement water conservation and
ASmaller, isolated, rainfatlependent inland development regulation designed to

wetlands are most threatened minimize landscape fragmentation




Adaptation strategies

Inflow and infiltration (1&I) prevention

REDUCIN{&I REQUIRES CONSTANT VIGILANCE AND VARIOUS ME

AManhole testing with lowpressure air angdaccuuntests
Alnspection via closed circuit television (CCTV)
AFlow monitoring

AFocused electrode leak location system (FELL)

Information source: Water & Wastes Diges?, ; RedZondRobotics,

Image source: NPCA,


http://www.wwdmag.com/decentralized-wastewater/preventing-infiltration-and-inflow
http://redzone.com/resources/educational-articles/sewer-infiltration-inflow/
http://precast.org/2011/05/vacuum-testing-backfilled-manholes/

Adaptation strategies

Water conveyance and drainage

Alncrease capacity of downstream systems to carry
iIncreased runoff

ADesign to take advantage of natural systems

Almprovements can include:
A Replacing existing pipes and storm systems with larger :

facilities
A Armoring to prevent erosion
A Removing debris

A Installing smooth liners that reduce channel friction and/fi

Increase capacity

However, these measures do not address water qua
threats! They should be paired with SCMs.

Image source.



http://www.amygreene.com/ecostormwater2.php

Adaptation strategies
CSO Management

/Separatestormwater
conveyance system from
wastewater conveyance
system

Decreasing cost

/Build a CSO storage facility

/Build a screening &
disinfection facility

Anstall a retention treatment
system

/Reduce amount of
stormwaterrunoff through
stormwatercontrol measures
(SCMs or Green
Infrastructure)

Grand Rapids CSS Separation:

AGoal: Eliminate all CSOs by 2019

Grand Rapids Combined Sewer Overflow History (Billion Gallons)
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ACity was issued long term CSO control program by State of Ml in 198¢

ABy 2011, 99% of all
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volume was
eliminated at a cost
of $360M

ACostsare reflected in
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Adaptation strategies

Engaging homeowners and businesses

Most property is privately ownedh & Q& ONJR (0 A O £  (Efample programs focusing on property
engage private property owners in becoming part of owners:
the solution.

AHuron River Watershed Counalork

Rain Ready for Homeowners 1 ; with neighborhood residents to impleme
Home assessment, insurance - low-impact development techniques

ﬂSuerior WI Stormwater Flood Control

yard improvementsetc

Program free site inspection, $150 gran
for service lateral inspection, free
backwater valve installation

StormwaterCommunications
Toolkit
Useful guide that includes

sample talking points, AMilwaukee, Wi adoption ofstormwater
aSYSNERIF e USNGaA : : management fee based on amount of
fact sheets impervious surface



http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://www.hrwc.org/millerscreek/
http://www.ci.superior.wi.us/index.aspx?nid=85
http://www.ci.superior.wi.us/index.aspx?nid=85
http://milwaukee.gov/ImageLibrary/Groups/WaterWorks/files/StormWaterManagementCharge_201.pdf
http://rainready.org/for-homeowners
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf
http://choosecleanwater.org/toolkit/stormwatertoolkit.pdf

Stormwater
Management
Resources:

AEPA System for Urban Stormwater Treatment and Analysis Integration
(SUSTAIN)IComplex model)
Decision support system to assssbrmwatermanagement professionals in
developing implementation plans for flow and pollution control to protect
source waters and meet water quality goals.

AGLSLCI: Stormwater Management in the Great Lakes & St Lawrence Basir
Report focusing on specifstormwaterpractices in the Great Lakes and St
Lawrence watershed.

AEPA Green Infrastructure
EPA tools, case studies, and researches on green infrastructure.

ANRDCHow Water Ready is Your State or City?
Interactive map that displays risks and readiness actiorstdig.

ARain Ready

/ b ¢RAiandividual&and communities work together with policies and guides
to solve the problem of too much or too littleaternReadynitiative helps.

AWERF Whole Life Costing Models
The models provide a framework for calculating capital and-teng
maintenance costs of individual best management practices and low impac
development techniques.



http://water.epa.gov/infrastructure/greeninfrastructure/
http://www.epa.gov/nrmrl/wswrd/wq/models/sustain/
http://www.epa.gov/nrmrl/wswrd/wq/models/sustain/
http://grcity.us/enterprise-services/Environment-Services/Documents/14813_Stormwater Management Report_English_Final2.pdf
http://water.epa.gov/infrastructure/greeninfrastructure/
http://www.nrdc.org/water/readiness/
http://www.nrdc.org/water/readiness/
http://rainready.org/what-is-rain-ready
http://www.werf.org/i/a/Ka/Search/ResearchProfile.aspx?ReportId=SW2R08




AEPA Climate Ready Water Utilities Toolb@RWU)
CRWUloolbox provides access to resources containing
climaterelated information relevant to the watesector,
Including activities, funding information, reports, models, and
seminars.

Other Resources AEPA Adaptation Strategies Guide for Water Utilities

The guide provideadaptation options for drinking water,
wastewater,and stormwater utilities based on region and
projected climate impacts.

AClimate Adaptation Knowledge Exchange (CakeX)
Haredknowledge base for managing natural and built
systems in the face of rapid climate change. Just as
Importantly, it is intended to help build an innovative
community of practiceFeatures extensive case study library
and tools.



http://www.epa.gov/safewater/watersecurity/climate/toolbox.html
http://water.epa.gov/infrastructure/watersecurity/climate/upload/epa817k11003.pdf
http://water.epa.gov/infrastructure/watersecurity/climate/upload/epa817k11003.pdf
http://www.cakex.org/

