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Land Cover From USGS
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MORPC Land Use by ¼ Mile Grid: From Local Plans
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MORPC Land Use Name USGS Land use cover

Agriculture Agriculture

Office High Intensity

Office (URBAN) High Intensity

Regional Commercial High Intensity

Community Commercial High Intensity

Neighborhood Commercial High Intensity

Neighborhood Mix (Urban- as in county seats, towns and villages) High Intensity

Neighborhood Mix (as in suburban areas) High Intensity

Industrial High Intensity

Light Industrial High Intensity

Warehouse/Distribution High Intensity

Quarry Low Intensity

Open Space Low Intensity

Protected Low Intensity

Park Low Intensity

Residential High Urban High Intensity

Residential Low Urban Medium Intensity

Residential High Suburban High Intensity

Residential Mod Suburban Medium Intensity

Residential Suburban Medium Intensity

Residential Low Medium Intensity

Residential Rural Low Intensity

Residential Rural Estate Crop

Water

Right of Way High Intensity

Higher Education Medium Intensity

Education Medium Intensity

Correctional Facility Medium Intensity

Government Medium Intensity

Utility High Intensity

Religious Facility Medium Intensity

Hospital High Intensity

Airport High Intensity

Rail Yard High Intensity
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Existing Land Cover: 2010
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Future Land Cover: 2035
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Future Land Cover: 2090 
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SubBasin Areas
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Population and Housing Growth
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Population Change: 2010-2035 by SubBasin
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Population Change: 2010-2090 by SubBasin
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Water Resource 

Inventory of Scioto River 

Basin

Lisa Jeffrey, PE

Brown and Caldwell 

ljeffrey@brwncald.com

mailto:ljeffrey@brwncald.com
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• Study watershed is 3,217 mi2 

(8,332 km2)

• Eight major contributing sub-basins

• One water-supply dam

• Two flood-control dams

• Two dams to maintain pool levels

• 3 - Upground water-supply reservoirs 
are planned to increase capacity

• Land use spans from highly 
urbanized to significant agricultural 
use

Columbus

Upper Scioto River Basin
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Inventory of Water/Wastewater Infrastructure:

• Water Supply Treatment 

• Intakes, Plants

• Wastewater Treatment

• Discharges, Plants, Trunk Sewers

• Major Water Users

• Industrial Facilities

• Health Care Facilities

• Power Generation

• Farming

• Recreational

Compile Water Use Information
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Data Source Review:

• 208 Plans

• ODNR Water Use Permits

• Utilities – W/WW Master Plans

• OEPA

• USGS

• USDA – Irrigation Water Usage

• MORPC – Industrial/Commercial Development

Data Sources
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Sub-basins Delineation 

factors:

• presence of streamgage 

• confluence of major 

streams

• location of reservoir dams

• USGS created subbasins 

of similar size
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Considerations regarding water use:

• Seasonal vs Annual 

• Climate Sensitivity

Existing Water Balance – Basin-Wide Availability

• Total Annual Rainfall

• Existing records and model output

• Annual Runoff from drainage area

• Seasonal Rainfall

• Mean/Peak Flows 

• Monthly/Seasonal/Annual Mean

• Mean Temperature – Evaporative Losses

Existing Water Balance
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Projected Changes to Water Balance (Basin-Wide)

• Range in Total Annual Rainfall

• Projected runoff from watershed

• Existing/Future Development

• Range of Change to Seasonal Rainfall

• Range for Mean/Peak Flow

• Range for Projected Temperature –

Evaporative Losses

Future Water Balance
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Balance – Existing & Projected Conditions

• Watershed Drainage Sub-basins Basis

• Water Use (at USGS Modeled Intakes)

• Water Availability (Seasonal/Annual)

• Existing compared to projected conditions

• Projected balance with increased use/loss 

due to temperature change

• Projected balance with build-out 

development

Summary Memo – Inventory of Water Resources, 

Uses and Infrastructure

Task Results
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Next Steps

• Evaluate range climate related changes to 
water resources

• Structured consideration of impacts:

– Receiving water 

– Treatment facilities 

– Infrastructure 

– Water customers

– Industry, economy
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Southeastern Wisconsin 
Climate Change 

Subsurface 
Condition

Responses

Receiving Water
Responses

Direct Precipitation
Responses

Additional
External

Responses

Direct Temperature
Responses

Temperature 
Regime

Changes

Precipitation 
Regime

Changes
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Southeastern Wisconsin 
Climate Change 

Subsurface 
Condition

 Responses

Receiving Water
Responses

Direct Precipitation
Responses

Additional
External

Responses

Direct Temperature
Responses

Temperature 
Regime

Changes

Precipitation 
Regime

Changes

Increased Average 
Summer Air

Temperatures

Increased 
Incidence of 

Sustained Heat  
Waves 

Warmer Annual
Soil Temperatures

Increased incidence 
of external power

outages

Increased landfill 
gas production

exhausting supply 
more quickly

Vegetation 
communities shift 
toward species 

better adapted to 
warmer soil 
conditions

Vegetation 
shifts toward 

species better 
adapted to warmer 

conditions

Warmer
Wastewater

Increased air
conditioning use in 
occupied buildings

Overheated 
electronics in 

monitoring and
 control systems

Increased 
wastewater

corrosion potential

Increased 
nitrification and 
other processes 
that may require 

changes in
operational 

strategies and 
increased aeration 

requirements

Increased 
wastewater

odor potential Increased need for
 disease vector 

control

Increased Cooling
 Requirements

Increased use of
non-contact cooling 

water

Increased air
conditioning use in 
occupied buildings

Increased 
vegetation growth 
leads to increased

 mowing/
landscaping 
requirements

Increased 
maintenance of 
 asphalt roofs

Reduced energy
production by 

turbines

Increased 
pavement

maintenance
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Vulnerability Assessment
Projected Change 

Relative to Existing 

Condition

None Moderate Significant
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Water Use Projections

Kristin Knight

Principal Engineer

Brown and Caldwell
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Purpose of Water Use Projections:

• Quantify the amount of water in the Scioto 

River based on water runoff from 

precipitation events

• Use historical stream gage data to match 

existing river conditions.

• Look at changes in the river levels over time 

based on changing climate patterns and 

regional development.
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There are many factors that influence the level of 

water within a river:

• Precipitation

• Temperature

• Industrial and Agricultural withdrawals

• Withdrawals for human consumption



SUSTAINING SCIOTO – Mid-Ohio Regional Planning CommissionSUSTAINING SCIOTO – Mid-Ohio Regional Planning Commission

Regional Growth and Impact on Water Use

• As the region develops, the increase in population 
also increases the amount of water that is needed 
for public water supply, industrial and commercial 
uses.

• To determine this future water demand, population 
projections were developed for the year 2035 and 
2090, also referred to as “Build-Out”.

• These projected water demands will be used in the 
watershed model for modeling future scenarios.
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• Water withdrawals and discharges to rivers, streams and lakes 
are regulated within the State of Ohio.

• Typical facilities that withdrawal or discharge from the Scioto 
River or one of its major tributaries include:
– Public water and wastewater systems
– Industrial and commercial users 
– Agricultural and landscaping users 
– Managed wetland areas
– Golf courses

• The facilities whose surface water withdrawals/discharges are 
most affected by population growth are water supply and 
wastewater utilities.

River Withdrawals and Discharges
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Public Water Supply Utilities

• The following public water supply utilities are 
represented in the watershed model:

• Only surface water utilities are included in the 
model.

 City of Columbus:  City of Galion  

 Hap Cremean WTP  City of Marysville  

 Dublin Road WTP  Aqua Ohio – Marion  

 Del-Co Water:  City of Delaware  

 Olentangy WTP  City of Westerville  

 Ralph E. Scott WTP  
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Public Wastewater Utilities

• The following public wastewater utilities are included in the 
model:

• “Major” NPDES discharges, those with a discharge rate of 1 
million gallons per day or more, are included in the model.

 City of Columbus:  City of Canal Winchester 

 Southerly WWTP  City of Pickerington 

 Jackson Pike WWTP  City of Delaware - Upper Olentangy WRC  

 Delaware County Regional Sewer District  City of Marysville  

 Alum Creek WRF  City of Galion  

 Olentangy Environmental Control Center  City of Kenton  

 Marion County Regional Sewer District –SD No. 7  City of Marion 

 Fairfield County – Tussing Road WWTP  
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Population Projections

• Population projections were developed for the 
service area of each of the utilities in the 
watershed model.

• Population data was based on MORPC 
population projections from 2010 census data.

• Build-Out populations were based on MORPC 
projections and regional or municipal planning 
documents if available.
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Population Projections

2000 2010 2035 Build-Out

City of Canal Winchester WW 5,057 7,431 12,220 28,005

City of Columbus - W 1,125,700 1,296,700 2,553,354

WW 1,480,000 1,625,000 2,050,000 3,420,000
City of Delaware W/WW 25,154 34,737 60,754 71,482
Del-Co 

Ralph E. Scott W - 35,416 68,320 128,938
Olentangy W - 60,970 120,528 163,094

City of Galion(1)(2) W/WW 11,341 10,512 11,038 16,414

City of Kenton(1)(2) WW 8,336 8,262 8,675 24,320
City of Marion W/WW 35,318 37,144 42,554 74,650
City of Marysville W/WW 11,920 22,094 77,376 190,277
City of Pickerington WW 11,034 18,951 29,377 53,295
City of Westerville W 32,426 36,192 45,045 50,123
Marion County Regional Sewer Dist. - 
SD No. 7 WW - 4,761 6,003 13,169

Delaware County Regional Sewer Dist.
Alum Creek WW 27,152 45,581 76,099 85,751

Olentangy Environmental Control WW 16,113 26,351 57,026 69,969
Fairfield County - Tussing Road WW 6,940 7,930 16,100 19,973

(1) Population data not included in MORPC GIS population data. Populations projected from 2000 and 2010 census data.

City/Utility
PopulationFacility 

Type

W/WW

(2) Municipalities with negative growth between 2000 and 2010 census were assigned a 0.2% growth rate for 2035 population         

projections.
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Water Use Demand Projections

• Each utility has a unique water demand based 
on the characteristics of the service area.

• This demand is represented as gallons per 
customer per day or gpcd.

• Gpcd x Projected Population = Future Demand

• These values will be used to model future 
withdrawals and discharges for the Scioto 
River in the watershed model.
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Projected Water Withdrawals

Utility

Avg. Day Demand  

1990-2010   

(MGD)

Population  

2010

Total Water 

Usage 

(gpcd)

Percent Total 

Water Supply 

from 

Groundwater

Population 

2035

Avg Day 

Demand 2035 

Surface Water 

(MGD)

Population at 

Build-Out

Avg Day 

Demand at 

Build-Out 

Surface Water 

(MGD)

City of Columbus  - 
Service Area (1) 142.39 1,125,700 138.10 17 1,296,700 148.45 2,553,354 292.32

City of Westerville 3.80 36,192 104.98 5.0 45,045 4.49 50,123 5.00
City of Delaware 3.60 34,737 103.65 15 60,754 5.35 71,482 6.30
Del-Co 

Ralph E. Scott 3.08 35,416 100.00 0 68,320 6.83 128,938 12.89
Olentangy 7.72 60,970 143.00 0 120,528 17.24 163,094 23.32

City of Marysville 1.93 22,094 87.32 46 77,376 3.65 190,277 8.97
Ohio Aqua - Marion 6.23 37,144 167.81 35 42,554 4.64 74,650 8.14
City of Galion 1.06 10,512 100.63 0 11,038 1.11 16,414 1.65

(1)
 gpcd value from Comprehensive Water Master Plan, 2012
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Projected Water Discharges

Utility

Current 

Average Daily 

Flow Rate 

(MGD)

Population/

Service 

Area  2010

Wastewater 

Flow (gpcd)

Population 

2035

Avg Daily 

Flow Rate 

2035  

(MGD)

Population at 

Build-Out

Avg Daily 

Flow Rate 

Build-Out 

(MGD)

City of Columbus
Southerly 84.31

Jackson Pike 69
City of Delaware - Upper Olentangy 4.5 34,737 129.54 60,754 7.87 71,482 9.26
City of Marysville 4 22,094 181.04 77,376 14.01 190,277 34.45
City of Marion 8.5 37,144 228.84 42,554 9.74 74,650 17.08
City of Galion 2.7 10,512 256.85 11,038 2.84 16,414 4.22
City of Kenton 1.2 8,262 145.24 8,675 1.26 24,320 3.53
City of Canal Winchester 2.48 7,431 333.74 12,220 4.08 28,005 9.35
City of Pickerington 3.2 18,951 168.86 29,377 4.96 53,295 9.00
Delaware County Regional Sewer Dist.

Alum Creek WRF 4.8 45,581 105.31 76,099 8.01 85,751 9.03
Olentangy Environmental Control 3 26,351 113.85 57,026 6.49 69,969 7.97

Marion County Regional Sewer Dist.                       
SD No. 7 1.21 4761 254.15 6,003 1.53 13,169 3.35

Fairfield County - Tussing Road WWTP 1.4 7,930 176.54 16,100 2.84 19,973 3.53

3,420,000 376.22,050,000 225.51,625,000 110.00


