
2003 - Effluent heads toward wells 
Study finds pollutants in cityʼs aquifer 

By DAVE MOORE of the Tribuneʼs staff 
Published Monday, December 22, 2003 

“When the city spent $9.5 million to build wetlands in the low-lying 
lands of McBaine in the early 1990s, John OʼConnor wasnʼt 
convinced it was a good idea to pump treated wastewater into the 
ground near the cityʼs water wells.” 

“A study released by the U.S. Geological Survey last week seems 
to confirm his suspicion.”



“Columbia City Manager Ray Beck said he hadn’t read 
the USGS report, but he said the report won’t prompt the 
City to discontinue use of the wetlands and to pump the 
treated effluent directly to the river.”  

“We have an excellent water treatment operation out 
there right now,” he said.  

“I think our water supply is very safe. Our goal is to 
monitor it.”

2003 - City’s Response to Report



2004 - Monitoring Wells Elevated in Chlorides 
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2004 - Well monitors leave aquifer untested 
Columbia Daily Tribune, Jan. 12, 2004

(Jim) Loveless, who is a wildlife management biologist with the Missouri 
Department of Conservation at Eagle Bluffs, said he believes little if any 
surface water makes its way from the wetlands into the aquifer because 
of the prevalence of clay throughout the area. 

Loveless said studies have indicated that much of the water filters 
through the wetlands, then flows directly to nearby Perche Creek. 

“I drink the water, too,” Loveless said. “I’m not worried that we’re 
jeopardizing our water quality. I don’t see it in the studies that have 
been done.”
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2007 - Drinking Water Fails TTHM Standard

2007 (May):    Columbia’s water supply starts to exceed USEPA  

Maximum Contaminant Level for Total Trihalomethanes (TTHM) 

2008 (April):    MDNR issues Notice of Violation. 

USEPA MCL for TTHM:                      80 µg/l as CHCl3 

Columbia’s four quarter average:       82.3 µg/l as CHCl3
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Formation of Disinfection By-Products

DBPs formed from reactions between Natural Organic Matter (humic, 
fulvic acids) in source water and added disinfectant  (e.g., Chlorine). 

DBPs regulated by USEPA to reduce risks of: 
cancer, liver and kidney damage, 
reproductive problems. 

Maximum Contaminant Levels (MCL) have been set for: 
Total Trihalomethanes  =  80 µg/l 
Haloacetic Acids           =  60 µg/l 

DBPs may form very slowly (hours or days), depending on: 
Concentration of NOM in source water 
Amount of chlorine applied 
Water temperature 
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Leakage from and 
subsequent repair of 
Columbia’s Wastewater 
Treatment Wetlands 
occurred at time of a TTHM 
peak exceeding 80 µg/l.

Long-term, progressive increase in TTHM 
ultimately led to MDNR Notice of Violation; 
external year-long sampling program 
commissioned to determine cause of 
increase.



History of Chlorination in the U.S.
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Columbia Water Treatment Plant - Mc Baine
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2004: Fourteen 100 foot deep alluvial 
wells in porous sand, silt, and gravel

WTP 1972
200 feet from 
Missouri River



Potential Sources of Organic Contaminants
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Water Treatment Plant
Well Fields
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Department of Conservation Wetlands
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Department of Conservation Wetlands: 
  1,300 acres of unlined wetlands receive effluent  
  from Columbia Wastewater Treatment Wetlands



Changes in Groundwater Flow

13Columbia Daily Tribune - August 27, 2008
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USGS Studies (1994 - 2002)

• Monitoring wells in McBaine 
bottoms contained elevated levels 
of sodium, chloride and sulfates 

• Constituents of wastewater 
(urine) 

• USGS studies concluded leaching  
of Eagle Bluffs cells has reversed 
natural water flow toward wells







Chloride Levels in City Wells 



Columbia Distribution System?



Storage in Water Towers?



Resolving DBP Problems

• Modified Disinfection Practices:        
Initiate Use of Chloramines  

• Aggressive Flushing Program,       
Frequent Sanitary Inspections,       
Maintenance of Water Towers 

• Shutdown Wetland Operations



Convert to Chlorine/Ammonia Disinfection

Chlorine plus Ammonia form Chloramines 

Used by most major water utilities in 
Missouri, chloramines react more slowly 
with organic matter and impart less taste to 
drinking water



Consider In-line Booster Chlorination



Flushing and Water Tower 
Inspection Programs



2007 USGS Report on Ground Water Flow and 

• Data from monitoring wells in McBaine 
bottoms indicate substantial changes since 
1992 in calcium, potassium, sodium, chloride, 
and sulfate concentrations 

• Changes began at beginning of operation of the 
two wetland operations 

• 17 monitoring wells located near wetland cells 
designated as affected by wastewater effluent 

• Measurable traces of pharmaceuticals, 
pesticides, and phenol products found in 
monitoring wells throughout bottoms





Wastewater Indicator and 
Pharmaceutical Compounds 

Anticoagulants  Atrazine  
      Caffeine Metabolite 
Pain and Fever Reducers 
     Allergy Medicine 
     Anti-coagulants 
      Indole (fragrance) 
Insecticides  
      Insect Repellents Herbicides 
        Synthetic Resins 
      Mouthwashes 
Gargles  Throat Lozenges    
        Aspirin



Columbia Water and Light 
Update: March 2009

• University ‘research’ (aka, monitoring) program shows that 
most TTHMs are being formed prior to water entering the 
distribution system. 

• To reduce TTHM formation, Columbia will apply ammonia 
to the water at a cost of  $200,000. 

• The root cause of  the problem apparently has not been 
determined, recognized, or addressed.






