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TECHNICAL REPORT FOR WATER CIRCULATION PUMPING SYSTEM FOR TRIHALOMETHANES (THMs) 
CONTROL 

PURPOSE: To install a treatment process for reducing the total trihalomethanes (TTHMs) in the existing 
distribution system in preparation for the use of surface water purchased from the Thomas Shaft 
Wholesale Water System (TSWWS) and to be proactive in meeting the Permit condition item No. 14 
once the primary water source becomes the TSWWS.  
 
BACKGROUND: 
The TSWWS was added as an active source of supply to the permit (No. 03-10-13P-003) in 2010, but has 
never been used due to the potential for formation of trihalomethanes (THMs) in the distribution 
system. THMs are formed as a by-product when chlorine is used to disinfect water for drinking. THMs 
are a group of chemicals generally referred to as disinfection by-products (DBPs). THMs result from the 
reaction of chlorine with organic matter that is present in the water. Some of the THMs are volatile and 
may easily vaporize into the air. This fact forms the basis of the design of the system discussed in this 
technical report. In addition, the design is based on the results of a study that has shown success using 
aeration as a means to reduce TTHMs to within allowable concentration levels with turn-over times as 
long as ten days. The Primary Drinking Water Standards of Regulated Contaminants Maximum 
Contaminant Level (MCL) for TTHMs is 80 parts per billion (ppb). 
 
No other changes to the existing drinking water distribution system and chlorination operations are 
anticipated before switching to the TSWWS as the primary drinking water source. The two groundwater 
wells (Wells 20 and 18) which are currently the primary and backup water sources for the system would 
be maintained for use as backup supply. In the future, one of the wells may be removed from the 
system. A permit amendment would be filed at that time if this modification was deemed appropriate.    
 
SYSTEM DESCRIPTION 
The reduction of THM concentration is accomplished by the continuous aeration and recirculation of the 
water contained in the storage tank. Aeration is accomplished by pumping the water to the spray nozzle 
under sufficient pressure to create a 90 degree full cone spray pattern at the air-space inside the tank 
and the spray is directed towards the center of the tank to traverse as much air volume available as 
possible. The dispersion of the water into tiny droplets allows the THMs to dissipate into the air that 
comes in contact with each water particle. The water is drawn from near the bottom of the tank in order 
to turn over the content of the tank in the least time possible with a given circulation rate. 
  
To accomplish the aeration, a single electric motor driven water pump, local motor control, recirculation 
piping, suction and discharge pressure gages, and a spray nozzle with a solid cone spray pattern 
characteristic will be installed at each existing tank (11 locations total). A common pump size was 
selected for all eleven locations to provide a recirculation rate that would turn the contents of each tank 
in less than 7 days. The pump is a close-coupled PACO Pump Model 10-10707 LC, a NSF 61 compliant, 1-
1/4” Inlet, 1” Outlet with a ½ horsepower, 1750 RPM TEFC electric motor drive. With the commonly 
sized pump, the turn over times range from approximately 1.5 days for the smaller tanks (Tanks 1, 3, 4, 
5, 6, and 8) to 6.5 days for the largest size (Tank 11). It is anticipated that installation of all pumps and 
associated components will be complete by June 30, 2015. Details of the pump locations and mechanical 
specifications are provided in the attached plan set. 
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OPERATION AND MAINTENANCE 
The aeration system operation will be continuous 24 hours a day, 7 days a week, except at scheduled 
maintenance of the pump. Scheduled maintenance will be in accordance with the guidelines of LLNL’s 
Preventative Maintenance Management System (PMMS). An uninstalled, spare pump and motor 
assembly is made available for immediate swap, as necessary. Normal operating pressures will be 
posted at the pressure gages for reference that may be unique for each tank location. Visual inspection 
of the pumps will occur concurrently with the visual inspection of the water storage tanks which occur 
at least three times per week. 

 




























