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Giving future uncertainties, greater awareness of
the necessity for sustainable and reliable water
infrastructure

Water Sustainability Index (2050) with
Climate Change Impacts

More than 1,100 counties at
higher risk for water
shortages by 2050 as a
result of climate change

Humbea of Counties for each Category in Parentheses
B ctreme (412) Moderate (1,192)

B High (s08) | Low (929) ©NRDC.org
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Two-Phased Project Approach

e Phasel -

o Development of a model to assess the impacts of
changing weather patterns on water resources.

o Model developed by the USGS specifically for the
Upper Scioto watershed.

e Phasell -

o Development of an adaptive management plan
using the results of the model and input from a
broadly based Stakeholder Advisory Committee.
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USGS Hydrologic Modeling

* Precipitation-runoff model

e (Calibrated based on historical observed climate
and streamflow data

 Simulate runoff characteristics for climatic
conditions that are projected to occur in the future

— Temperature
— Precipitation
— Evapotranspiration

— With and without anticipated population growth and
development
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Actual vs Projected Annual Mean Temperature (F)
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Precipitation (in)

Actual vs Projected Annual Mean Precipitation (in)
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Predictions:

Modeled as a function of
demand at Hap Cremean
Water Plant — increased
demand

Level-2 medians gradually
decrease over time, ending
25 feet below Level-1
Predicted continual pumping
from Alum Creek to Hoover at
end of 215t century

Based on current operational
practices, projected
development

Changes to zoning, water
distribution, and reservoir
operation could lesson impact




CLIMATE & WATERSHED MODEL RESULTS

e 2015 to 2025
 Climate within normal range

* 2026 to 2045
* [ncrease in annual average temperature and higher seasonal temp
* Increase variability in flow and precipitation

* 2046 to 2090
* Increased uncertainty - regional development as well as climate
SRl e Increased temperature and variability in flow
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Additional Model Results

e With projected development, areas where\
water supply may be inadequate with
current operational practices. Areas in basin
where future water use will be withdrawn
from groundwater, discharged to surface
water system

e Areas in basin where significant future
irrigation water needs are anticipated,
especially related to agricultural practices

Long-Term
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ADAPTIVE MANAGEMENT:
ITERATIVE APPROACH TO PLANNING

Vulnerability Prioritize Evaluate Adaptive Implement

Assessment Risks Adaptation Management and Monitor
Strategies Plan

Iterative Approach:
re-evaluate and adjust as new information becomes available
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Overall Prioritization Methodology

Evaluated changing
conditions & ranked
based on
LIKELIHOOD of
occurrence
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Ranked based on
IMPACT on the
region

Predicted Changes .

Adaptation Strategies

Ranked based on
TIMING and
REGIONAL
CONDITIONS




PREDICTED CHANGES AND
THEIR LIKELIHOOD OF OCCURRENCE

1 |Increased air temperatures/increased incidence of heat waves High
2 |Increased water temperature High
3 |Warmer soil temperatures/decreased soil moisture High
4 |Higher maximum flows (30- and 7-day higher peak river flows) Medium
5 1I:-lete)nded dry periods/summer drought (decreased minimum 30-day stream Medium
ow
6 |Increased intensity of rain and wind events Medium
7 |Change in vegetation/animal species composition Low
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Prioritization Methodology: Risks

Adaptation Strategies

Ranked based
on IMPACT on
the region

Affects Livability of Impacts Quality of Less Impact on
Region Life in Region Quality of Life in

Region
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RISKS & IMPACTS

-8 @
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rioritization Methodology: Risks

Affected Sector
Vulnerability Scenarios
Water Supply/ ) . - " i
Water Quality Water Treatment Wastewater Treatment Public Health Agriculture Environment Economy Energy Transportation
Incresse in road and
Incress ed evaporation, Wegetstion ,/ Animal . - bridge repairs and
Reduced water wolume species shift ) ncreased ensrgy disruptions due to heat
Negatively affects water Impacts toinfrastructure Vector Diseases S / Animal mid“ e demand dus to air stress
Increased water demand quality (increased corrosion) species shift ""“"D;“”“'"g- ";“'*‘a:f"
and demand due to Livestock health / mortality USE O UM pS Torwater
irrigation S wastewster Increased use of
T wehicles
Increased & Tem- ) Extended/disruptions to R
Increased instream TOC S —
peratures / Increased Srowng " costs for
incidence of heat Incressed nutrisnt/ i Increased i for utili rices (water
WEVES pesticide ” herbicide runcff :m?mczﬁln Lower flow sffects :ﬂ'lrnaar:‘:ljl?rgies Increased use of herbi waga:-‘vaanar ar{dw - Decressed efficiency Change in construction
due toextended Erowing designing for ling discharge permits and cides, pesticides,” nutrients snergy) : throughout production materials for higher
sezson, increased algal factors pea trestment with longer Erowing sesson == teMpersture rises tEMperstures.
blooms Increased smog
Taste and odor CONCEITS, s Decreased air quality Increased SeMvice cost
Increased watershed potential for algal toxins Increase nesd for odor martality, Increass in :nc . Edam“dfm o for food Increased power m but less.
arosion Increased chiorine caontrol heat illnesses and dlagi Decreased human disruptions (brownouts)
demand, Increase DEPs stresses on healthcare productivity
. Taste and odor concems,
Decressed dissohed omygen potentisl for slgal toxins
Lower D0/ changes in A owth id
tamp require affect Incraase in waterborme Increased costs to control imlg::mg:ecrea‘t{zﬁal
Increased release of Increased trestment costs ﬁmrdmm@ feass LR e s Changes in pH and e
phosphorus and other due toalgae and poten- = pollutant tocdcity
pollutants from anoxic tially algal toxins Increased cost for
Increased water zones, sediment energy production
.- . because have to cool Limited applicability
temperature L Treatment and disinfection -
Decreased mixing USE INCTEases dmxscbaﬁhaig; efors
. Negative impact on
ST du:’_aﬂnn i Increased trestment Decreased organics at Increased use of Eneigy uss for cooling aquatic life diversity and Increased energy cost
water quality efficiency plant due to DBPs disinfectants; increased numbers due to power plant
Increased algal blooms D8Ps Decreased dissohed discharge coling
including blue greens. Livestock management CoOVEEN
{potential for increased and aquaculture "
towin release) Increzse in slgal blooms
Increased need for Vegetation ,/ Animal
Decressed groundwster e y s
Increasad trestment irigation and controlled species shift . .
base flow to streams demands dus 10 lower drainage N.Egam |mpla;1m He-ni;md salt usagein
— - - - niter recreational wil
Warmer soil Reduction/changs in water WQ Vegetation ,/ Animal Mﬂ — Increased albado;
temperatures / R ET In d use of affluant I pacts to private water spe-messl'u‘h_ - Increased erosion snowice 5":‘;:;;"‘5“ heat
Decreased soil Increased watershed sludgs on farm fiskis systams Increased soil consenation ;maasme;"m‘aa‘*ﬁ"ng = Embankment erosion
maisture L Change of frequency in == demants ::’lsma@dm o

Increased instream TOC

Incress ed sediment
depasition/loss of volume

water main breaks in
winiter

Incre=sed need for crop
insurance

Incresse in imeEsie
SpeCies

Higher food prices and
potential job losses if
results in loss of
agricultural crops
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Water Quality Analysis

 Compared historical rainfall data with the following water
qguality parameters:

— Turbidity, TOC, herbicides/pesticides, nutrients, algal toxins,
zooplankton, and cyanobacteria

— Analyzed 36 years of historical water quality data
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Monitoring Locations

in the Upper Scioto River Basin rL
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Sampling Locations

Scioto River - Hoskins Road

Alum Creek (South of dam)

Hoover Reservoir - Red Bank

Hoover Reservoir - Sunbury Road Bridge
0’Shaughnessy Reservoir

Griggs Reservoir

Mill Creek

Hoover Reservoir Dam

DRWP Intake

. HCWP Intake

Points of Interest

Delaware Lake

Olentangy River

Alum Creek

Alum Creek Reservoir

Big Walnut Creek

Hap Cremean Water Plant

Dublin Road Water Plant

Parsons Avenue Water Plant

John R. Doutt Upground Reservoir
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Water
Road
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Microcystin Levels Increase in Recent Years

Year Number of Samples Number of Samples
greater than 0.3 pg/L Analyzed

2009 0 12
2011 1 9
2012 0 3
2013 5 22
2014 9 13
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Prioritization Methodology: Risks

No. Predicted Changes High Priority Risks
1 Increased air Increased nutrient/pesticide/herbicide load due to extended growing
temperature season
Increased water
2 Increased algal blooms
temperature
Increased nutrients, turbidity, sediment, and other pollutant loads to
. Higher maximum surface waters
peak stream flows Increased algal blooms
Increased watershed and stream bank erosion
, Decreased reservoir inflow/volume and reduced mixing
5 Extended dry periods/
summer drought Increased algal blooms
Increased watershed and stream bank erosion
7 Increased intensity of

wind and rain events

Increased nutrients, turbidity, sediment, and other pollutant loads to
surface waters




ADAPTIVE MANAGEMENT:
ITERATIVE APPROACH TO PLANNING

Vulnerability Prioritize Evaluate Adaptive Implement
Assessment Risks Adaptation Management and Monitor

Strategies | Plan

Iterative Approach:
re-evaluate and adjust as new information becomes available
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|dentification of Adaptation Strategies

Adaptation Strategies

Ranked based
on TIMING and
REGIONAL
CONDITIONS

* Types of Strategies:
— Planning
— Operational
— Capital Improvement

« Estimate relative costs: $, $$, $$$
* No Regrets Strategies
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ADAPTIVE MANAGEMENT PLANNING

Short Term (10 Years)
2015 - 2025

Mid Term (10-30 Years)
2026 - 2045

* Regional Water Supply
Planning

* Regional Collaborative
Forum

* Groundwater Supply
Planning

* Public Education

* Improve Emergency

Preparedness Capacities * Water Reuse Planning

« Enhance Operational * Reservoir Capacity Planning

Procedures (WQ Monitoring

& Treatment SOPs) * Nutrient/Pollutant

Reduction Planning and

* Resource Protection/Source ~ Implementation

Management . .
g * Re-evaluate climatic

conditions
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Long Term (End of Century)
2046 - 2090

* Implement Improvements
from Mid Term Plans

* Re-evaluate climatic
conditions




: ADAPTATION STRATEGIES

Recommended Adaptation Strategies for Protecting Water Quality

Develop Water Quality Monitoring Plan v S
Develop an Agricultural Nutrient Management Program v S
Implement Public Education on water quality, water supply & climate change impacts v S
Modify local ordinances to promote low impact development, stormwater v $
harvesting/reuse

Develop Regional Watershed Management Plan to reduce nutrient runoff v S
Implement increased fertilizer reduction programs, revegetation of riparian buffer v ¢S
zones, and other non-structural practices

Implement reservoir capital improvement projects SS
Implement pollutant reduction projects (BMPs) to reduce pollutants of concern SSS
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SUMMARY

Results
* Increased air & water temperature

* |Increased variability in precipitation - more extreme rain events and
drought periods

 Degraded water quality

Challenges to Utilities & Region
* Need for flexibility in operations and management
* Regional issues require regional collaboration

Adaptive Planning
* Prepare with No-Regrets strategies
 Update plan over time

 Regional Collaboration & Education, Source Resiliency; Monitoring;
Emergency Preparedness
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CONCLUSION:

WHAT CAN YOU DO?

* Consider regional impacts and adaptation strategies
e |dentify partners and collaborate
 Develop a timeframe and benchmarks

e Consider how this will impact your community
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