
TREATMENT PROCESS SELECTION

An innovative approach of blending groundwater with treated surface water will be used to conserve water resources, 
reduce system costs, reduce disinfection byproducts (DBP) concentrations, and address non-compliance issues.
Loan amount = $4,200,000 
Water savings (green) portion of loan = 100%
Annual water savings = 620 million gallons (MG) 

19.1 billion gallons per year (BGY) is withdrawn from the only surface water source in the area: a river in an arid region 
of the Southwest, which contains significant levels of organic matter. Total organic carbon (TOC) in the surface water is 
10 parts per million (ppm). 
DBPs are created during the treatment process (conventional treatment and chlorine disinfection) and their resultant 
annual average concentration exceeds EPA’s new regulatory standards; therefore, something has to be done to meet the 
regulations.1  
!ere are rights to groundwater that contains less than 0.1 ppm TOC.

A feasibility study conducted identified two potential treatment options to reduce the DBP concentrations: Granular 
Activated Carbon (GAC) and groundwater blending.2 
A GAC system was the first treatment option evaluated.3    

!is treatment option includes adding a GAC filter to the end of the treatment process where treated water would  o
be filtered prior to pumping to the storage tank. !e concrete filter basin would be 4 feet high with an 8,100 square 
feet surface area for an initial cost of $8.5 million including installation.  
Since the average pressure of the water passing through the GAC would drop, the water system will incur increased  o
pumping costs. Additionally, the filter requires daily backwashing which will result in an additional 620 million 
gallons of water per year (MGY) being used for treatment. !e increased water consumption is estimated to result 
in an additional $108,500 in annual electric costs.4  

Groundwater blending was the second treatment option evaluated.5  
!is treatment option consists of diluting the treated surface water at the finished water storage tank with  o
groundwater (i.e. 23% groundwater to 77% treated water blend) to lower the DBP concentrations in the finished 
water.  Based on modeling, during a peak day, 37 million gallons of treated surface water would be mixed with 11 
million gallons of groundwater withdrawn from the aquifer to provide 48 million gallons of water that meets all 
water quality standards. 
Prior to blending, 23% of the treated surface water in the storage tank will be diverted to injection wells to recharge  o
the aquifer and replace the groundwater withdrawn. Total project cost is $4.2 million. 
Groundwater wells will be located at least 1 kilometer from the injection wells to maintain steady-state aquifer level  o
change of about 17 feet from the high point where the treated surface water is injected to the low point where it is 
recovered. Because the aquifer is normally at saturated depth of 130 feet, the injections and withdrawals should not 
significantly disturb the aquifer.

1  1st and 2nd Qtr 2008 Water Quality Data for Hypothetical Water System.  
2  Feasibility Study for Disinfection Byproduct (DBPs) Treatment Options.  December 2008.
3  Feasibility Study for Disinfection Byproduct (DBPs) Treatment Options.  December 2008.
4  Calculations based on electricity bills and submeter electric data for 2008.
5  Feasibility Study for Disinfection Byproduct (DBPs) Treatment Options.  December 2008.
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TREATMENT PROCESS SELECTION, CONTINUED

With limited water resources and the need to conserve the water supply, the water system selected the groundwater 
blending option since it will not increase overall water consumption. 
Another benefit of the groundwater blending is that the vadose zone of the aquifer is a desirable mixture of sand and 
unconsolidated clay that will naturally filter out much of the TOC and DBPs in the treated surface (recharge) water.
An additional benefit is that incorporating groundwater into the potable water supply may improve its taste.

!e groundwater blending technique was chosen over a GAC filter because the GAC system was determined not 
feasible due to backwash water waste, additional energy consumption, the life-cycle costs of the system, and the size of 
the filter required. 
!e installation and operation and maintenance total life cycle costs for the blending treatment option selected is 
$31.14 million versus $87.2 million for a GAC treatment system.6  
Blending groundwater instead of using a GAC system will avoid the withdrawal of 620 million gallons each year from 
the surface source, save $108,500 in energy costs, and will help maintain the riparian habitat of endangered wildlife. It 
will also avoid the purchase of GAC equipment and its associated operation and maintenance costs. 

6  Life Cycle Cost Analysis for DBP treatment options. December 2008.
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