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Project Overview 

ÅDevelop the Alternative Water Source Information System 

(AWSIS) 

ïGIS-based internet application which allows for the identification 

of  potential alternative water sources for coal-fired power plants 

throughout the United States. 

ïWill aid in reducing freshwater withdrawal and consumption at 

coal-fired power plants by locating potential alternative water 

sources in the vicinity of the power plant. 

ïPart of NETLõs program to reduce freshwater demands at coal-

fired power plants. 

© ALL Consulting, 2009 2 



Acknowledgements 

ÅFunding provided by the National Energy Technology 

Laboratory 

ÅProject directed by ALL Consulting with support from 

GWPC 
 

© ALL Consulting, 2009 
3 



Fresh Water Supply Concerns 

Å Forecasted national increase of 70 million 

people in next 25 years. 

Å Approximately 180 trillion gallons of 

groundwater have been depleted in the U.S. 

during the 20th Century alone. 

Å Domestic, industrial, and agricultural users are 

left to compete for the nationõs diminishing 

freshwater resources. 

Å Reduced surface water volumes during the 

2007 drought caused the TVA to curtail 

production at, or entirely shut down, power 

plants in the southeast U.S. 
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Power Plant Water Usage 

ÅOnce-through cooling systems withdraw up to 195,000 gpm more 
water than closed-loop systems. 

ÅClosed-loop cooling systems consume 700 gpm more than once-
through systems. 
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Cooling System  
Withdrawals 

(gpm) 
Cooling Tower 

Blowdown 

Consumption (gpm) 

Down-River 
Cooling Tower 
Evaporation 

Once-Through 78,600-196,5001 - 11791 - 

Closed-Loop 1965-23581 3892 - 18861 

1 EPRI 2002, 2 DOE 2007 
The gpm data is calculated from the gallons per megawatt hour (gal/MWH) data listed by the cited source.  The calculation is based on the approximate average 
MW (aMW) output of a 500 MW coal-fired power plant as derived from Platts 2006. 



Power Plant Water Needs 

 

Maximum Recommended Values: 

   -pH: 6-9       -TDS: 2,000 ppm 

 

ÅRequire long-term water sources 

with consistent quantity and quality. 
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Parameter 
Maximum Recommended Value 

(ppm) 

pH (unit-less) 6-91 

TSS 502 

BOD5 301 

Silica 1103 

Chloride 4253 

Sulfate 42003 

Total Hardness 5002 

Iron 32 

TDS 20002 

Total Alkalinity 4002 

Nitrates 7002 

Sodium 7253 

Source: 1 Vidic 2007, 2 Superchill, 3 Gill 2008 



    Potential Alternative Sources: 

  -Produced Water  -Saline Groundwater 

  -Abandoned Mine Pools  -POTW Effluent 
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Alternative Water Sources 

ÅReduce demand on fresh water supplies. 

ÅAllow for full capacity operation when conventional 

water sources become scarce.  

ÅCould supplement or replace fresh water sources 

ÅShould provide about 20% of water needs to be 

economically feasible.   



Å Produced water - brought to the surface during oil and gas development. 

Å The quantity and quality of produced water can vary greatly from basin to 

basin, from well to well, and over time from the same well. 

Å Produced water is generated for long periods of time and has the potential 

to provide water for the life of the power plant. 

Å Large quantities of produced water are available in many regions throughout 

the U.S. 

Å As the need for fresh water becomes more acute and treatment technologies 

improve, produced water may serve as a valuable source of cooling water. 
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Produced Water as an Alternative Source 



Produced Water Considerations 

ÅAvailability 

ÅQuality 

ÅQuantity 

ÅTemperature 

ÅProximity/Transportation 

ÅAccess 

© ALL Consulting, 2009 9 



Produced Water Availability 

Å2.3 billion gallons generated on-shore every day 
   -Enough to meet the water demand at 380 closed-loop, 500-MW power plants 
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Quantity 
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ÅDue to the large volume of 

water required at the power 

plant, produced water will 

have to be collected from 

multiple tanks. 

Å2.3 billion gallons generated on-shore every day  

ÅIn 2007, about 60% was being injected for EOR ð 40% available  
Å Enough to fulfill the raw water needs of 155 closed loop, 500 MW coal-fired 

power plants 



Produced Water Quality 

 

Average pH        TDS Range   Average TDS 

 7.14    1,000-400,000      77,670 

ÅMaximum recommended TDS value is 2,000 mg/l. 

ÅWater Treatment: de-oiling,  TDS reduction. 

ÅProduced water quality varies from basin to basin 

and even from well to well within a given basin. 
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Water Blending 
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Produced Water TDS (mg/L) 

Effect of Produced Water TDS Concentrations on Blended Water Quality 

*TDS1 (V1) +TDS2(V2)=TDSF(VF) 
*Fresh Water Quality = 500 mg/L TDS 
*PW volume = 20% 

Max. Recommended Cooling Water TDS Concentration 



Analysis of Oil and Gas Basins 
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Basin 
Median TDS 

(mg/L) 
Percentage of Produced 

²ŀǘŜǊ ǿƛǘƘ ҖрлΣллл ƳƎκ[ ¢5{  
Number  of 

Power Plants 

Anadarko 132,158 29% 1 

Arkoma 88,115 42% 2 

Bighorn 4,891 99% 0 

Denver 10,243 91% 9 

E. TX & LA-MS Salt Basins 110,894 21% 17 

Fort Worth 151,192 6.6% 1 

Greater Green River 6,455 88% 5 

Illinois 92,283 27% 42 

Michigan 298,037 6% 13 

North Central Montana 4,111 99% 0 

Permian 87,612 27% 2 

Powder River 7,376 93% 6 

Uinta-Piceance 13,813 87% 5 

Western Gulf 50,100 50% 8 

Williston 149,748 26% 7 

Wind River 5,349 99% 0 
    Data Source: USGS 2002 



TDS Concentration by Basin 
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Geographic Trend of Median TDS Values 
(West to East) 



Power Plant-Produced Water Map 
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Power Plants with Useable Produced Water within 15 miles. 

 
 

Power Plants with Potentially Usable PW within 15 miles 



Temperature 

ÅProduced water temperatures ranges from 60° to 200° F. 

ÅThe required cooling water temperature at coal-fired power 

plants is approximately 85°. 

ÅWarmer cooling water has a reduced cooling capacity. 

ÅOnce-through cooling systems do not typically contain 

temperature control mechanisms, while closed-loop systems 

may employ blending and cooling towers to reduce cooling 

water temperatures. 
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Proximity/Transportation 

ÅFifteen miles is an estimated maximum economical transportation 

distance. 

ÅPower plants located close to oil and gas fields will have reduced 

produced water transportation costs. 

ÅTransportation costs would include the cost of gathering 

produced water from the field and piping it to the power plant. 

ÅPumping and treatment stations must be adaptable to changing 

field locations and water characteristics 
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Access Considerations 

ÅAccess/Use agreements 

with producer(s) 

- Liability concerns 

ÅWater Rights 

ÅState and Federal beneficial 

use and/or disposal laws 
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