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Water Provider Survey – Fall 2008

• Sent to 785 providers 

• Distribution/collection facilitated by 
OML and ORWA

• Questions included:
• water provider basics
• water conservation
• demand projections
• purchased water supplies
• local water supplies
• existing infrastructure
• reuse
• additional comments



Uses for Survey Data

• County- and Provider-level Demand Projections

• Per-capita demands

• Statewide assessment of 
public water supply 
systems

• Provider-specific 
supply and infrastructure
information for the 
OCWP



Respondents by Type of Provider

561 responses received, 
representing 86% of the 

state’s residents



Population Served by Respondents

Population
< 1,000

Population
1,000 ‐ 10,000

Population
> 10,000

Number of 
Responding 
Providers 

246 269 46

Percentage of 
Responding 
Providers

44% 48% 8%

Percentage of 
State Population 

Served
3%  22% 61% 



2007 Demands Weighted by 
Provider Population



Per Capita Demands in 2007 
(Responding Providers)

Median ~120 gpcd



Recent Water Supply Plans
(Responding Providers)

Population
< 1,000

Population
1,000 ‐ 10,000

Population
> 10,000 Overall

Completed a 
water supply plan 
in the last 10 years

3.4% 6.1% 26.1% 6.7%



Conservation Plans / Drought Management 
Plans  (Responding Providers)

Percentage of Providers in Category

Overall
Population
< 1,000

Population
1,000 ‐ 10,000

Population
> 10,000

Conservation 
Plan

4.3 % 5.5% 9.3% 5.3%

Drought 
Management 

Plan
2.6% 3.5% 16.7% 4.2%



2007 Average Daily Water Production
(Responding Providers)

Median ~0.15 MGD



Age of Existing Groundwater Wells
(Responding Providers)



Surface Water Treatment Processes
(Responding Providers)



Estimated Age of Distribution Piping
(Responding Providers)



Three Key Planning Tools 
Developed for the OCWP

SWAM
Simplified Water Allocation Model



Statewide Supply 
Availability Screening

• Planning alternatives 
and impacts of 
potential supply & 
demand variability

Scenarios

Gaps

Supply

Baseline 
Conditions

Demand

• Physical supply

• Statewide screening tool 
in Access and GIS

• Quickly perform “what-if” analyses and test 
different assumptions



“Gap Tool” Output

• Physical supply availability 
for each basin

• Supply shortages by decade
• 2010, 2020, 2030, 2040, 2050, 2060

• Supply shortages by source
• Surface water
• Alluvial groundwater
• Bedrock groundwater

• Magnitude & frequency of shortages
under period-of-record monthly hydrologies



What Constitutes a Supply “Shortage”?

• Surface Water
• “Gap” – No flow at outlet of the basin in driest month(s)

• Groundwater
• “Depletion” – Demand exceeds recharge rate
• Water may still be available from storage
• Not necessarily a short-term shortage
• Indicative of long-term mining



Demand Projections 
Characterize the Need for Water



Subdividing the State into Basins & Regions
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Subdividing the State into Basins & Regions



82 Basins for Detailed OCWP Analyses 



Aggregated into 13 Regions for Regional 
Supply Assessments



Total Demands (2060)



Public Water Supply (M&I) Demands (2060)



Crop Irrigation Demands (2060)



Maximum Surface Water Gaps in 2060

Provisional



Maximum Alluvial Groundwater 
Depletions in 2060

Provisional



Maximum Bedrock Groundwater Depletions 
in 2060

Provisional



Examples of How the Gap Tool is Used

1. What if demand increases 
by an additional 
10 percent?

2. What if surface water 
supplies decrease by 
10 percent?

3. If we use more 
groundwater and less 
surface water, would it 
alleviate gaps?



Oklahoma H2O “Gap Tool” Overview



Oklahoma H2O Inputs and Controls



Example Scenario 1:  Additional
10% Increase in Demands (all Sectors)

Increase Demands 
by 10%



Resulting Gaps from Increased Demands 
(Example Basin)

Increased 2060 Demands2060 Demands



Results from Example Scenario 1:
Increase in Demands for Example Basin

• Maximum Surface Water Gap 

• Maximum Alluvial Groundwater 
Depletion

• Bedrock Groundwater Depletion

43%

36%

None 
(no change)

Demand
10 %



Maximum Surface Water Gaps in 2060
(Baseline Conditions)

Provisional



Results from Example Scenario 1:
10% Increase in Demands (all Sectors)

Provisional



Example Scenario 2:
10% Decrease in Surface Water Supplies

Decrease Surface Water 
Supplies by 10%



Maximum Surface Water Gaps in 2060
(Baseline Conditions)

Provisional



Results from Example Scenario 2:
10% Decrease in Surface Water Supplies

Provisional



Example Scenario 3:
Modifying Supply Proportions

Increased Groundwater Use

Current Supply Proportions



Resulting Gaps from Example Scenario 3: 
Modified Supply Proportions

Modified Supply ProportionsCurrent Supply Proportions

Surface Water Gap
254 AFY  76 AFY

Alluvial GW Depletions
213 AFY  273 AFY

Still No Bedrock GW 
Depletions



Three Key Planning Tools 
Developed for the OCWP

SWAM
Simplified Water Allocation Model



Firm Yield 
Estimates

• Maximum 
amount of 
water that can 
be withdrawn 
through a 
drought of record

• Goal: Identify and test a standardized method for 
estimating reservoir yields

• Investigated all major Washita Basin reservoirs
• Method and results of firm yield estimates
• Selected two test reservoirs for yield method



Reservoir
Yields

• Bureau of 
Reclamation

• Built in 1961

• Normal pool 
capacity
177,900 AF

• Flood pool capacity 358,336 AF

• Used to validate OWRB Reservoir Yield Model

FOSS 
RESERVOIR

• City of 
Ardmore

• Built in 1969

• Municipal 
pool capacity 
4,542 AF

• Used to test 
OWRB 
Reservoir Yield Model

LAKE JEAN 
NEUSTADT

























Assess Benefits of Increased Storage

Storage 
(AF) 
4,542 

Storage 
(AF) 
5,542 

Yield 
(AFY)  
2,260 

Yield 
(AFY)  
2,510 

‐

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

Existing Expanded



Effects of Increased Storage on Yield

Can also evaluate 
sedimentation effects 
(reduction) on yields



Three Key Planning Tools 
Developed for the OCWP

SWAM
Simplified Water Allocation Model



SummerWinter

Climate Demand Model

• How do municipal demands 
react to weather?

• Regression analysis of historical water use and 
weather data

• Applicable to short or long-term variability
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Input Baseline Conditions



Input Test Scenario Conditions



Input Test Scenario Conditions



Tabulation of Output



Example Implications
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On-Going and Upcoming Technical Studies

• Legislative Work Groups –
Aquifer Recharge & Marginal Quality Water

• Environmental Flows – Oklahoma and Western States’ programs 
and Work Group Dialogue

• Water Allocation Modeling

• Reservoir Site Inventory 

• Updating Costs for East-West Pipeline

• Potential Climate Variability Implications

• Legal, Infrastructure, and Water Quality Assessments

• Basin Supply Fact Sheets and Regional Supply Assessments
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