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Account for water with a “budget” 

P + Qswin + Qgwin = ETsw + ETgw + ETuz + ΔSsw + ΔSsnow + ΔSuz + ΔSgw + Qgwout + RO + Qbf  

P + Qin = ET + ΔS + Qout  



• Precipitation 

• Evapotranspiration 

• Storage in Reservoirs, 
Lakes, Snow and Ice 

• Surface Water 

• Groundwater 

– Recharge rates 

– Water level in aquifers 

• Ecological Needs 

• Water Withdrawals 

• Return Flows 

• Consumptive Uses 

• Run-of-the-River Uses 

A Nationwide System to deliver water 
accounting information addressing 



Scale Matters 



Surface Water Models 
Estimating Flows at Ungaged Locations 

Models provide us a means of 
estimating streamflow for time 
periods where we don’t have 
record or places where we don’t 
have monitoring capabilities. 



Estimating Flows at Ungaged Areas  
– Selection of models 

Locations of Model Comparison Tests: 
 
• SE Basins including ACF, ACT, Tennessee 
• Midwest – Iowa 
• Rocky Mountains 
• Desert Southwest 
• Pacific Northwest 
 
Testing to be completed by end of 2014 and 
models selected. 



Small Watershed Scale 

ET 

Water Use Effort: 
For irrigation water use to 
estimate consumptive use. 

Water Budget Effort: 
Total ET as a component of 
the water budget. 



Annual ET Totals from MODIS 



Comparison of Annual ET for 2010 







Water Use 

Irrigation Mining Self-Supplied Industrial Aquaculture 

31 percent 1 percent 

Less than 1 percent 

Livestock 

11 percent 

Public Supply 

49 percent 

Thermoelectric Power 

4 percent 2 percent 

1 percent 

Self-Supplied Domestic 



Water Treatment Plant 

Wellfield 

Water Tower 

Surface 
Water body 

Intake 

Dam 

Distribution 
System 

Water Tower 

Well & WTP 

Pumping Station 

Major users 

Main Supply Line 
Interconnection 

FIVE YEAR-$5M EFFORT ON 
PUBLIC WATER SUPPLY SYSTEMS 

Well & WTP 
2ND Distribution 
System 



 
 
 

 
 

 

Thermoelectric 
Withdrawals 



 
 
 

 
 

 

The new frontier - 
CONSUMPTION 



 
 
 

 
 

 

 
 

 

 
 

 



QUESTIONS ?  

Consumption 



QUESTIONS ?  

Withdrawal 



 Flows Needs for Wildlife and Habitat 

Publishing, this year, a Classification System for  Streams – 
hydro-ecological type 



Study of the Glacial System 

Assess Groundwater’s role in Water Availability 



 
• Locations of the res. 
• Hydrologic properties 
• Water quality properties 
• Current uses 

 

Assess the Nation’s Brackish Resources 



Finally, three studies focused on selected 
watersheds: the Colorado River, the Delaware 

River, and the ACF Rivers - where there is 
significant competition over water resources. Here, 

the USGS will work collaboratively with 
stakeholders to comprehensively assess the 

technical aspects of water availability. 



Colorado 

Delaware 

Apalachicola- 
Chattahoochee- 
Flint 



Focused Water Availability Assessments 

State, Local, Regional 
Stakeholder Involvement 

Surface Water Trends,  
Precipitation, etc 

Defined Technical 
Questions to 
be Answered 

Eco Flows 

Water Use 

Water Quality Groundwater 
Resources 

Global Change 



Areas of Focus for the ACF Study 

• Water Use  

• Groundwater/Surface Water 
Interactions – Couple Existing 
Models 

• Ecological Flow Assessment 
 



Areas of Focus for the ACF Study 



Areas of Focus for the Colorado Study 

• Water Use 

• Hydroclimatic Variables – ET, 
Snowpack, Sublimation 

• Groundwater Assessment – 
Baseflow to Mainstem 

 



Areas of Focus for the Delaware Study 

• Water Use / Water Tracking 

• Robust Hydrologic Model of basin 

• Evaluation of Ecological Water 
Needs of Tributaries 
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