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To: Shekter Smith, Liane (DEQ)

Subject: E.Coli and Total Coliform bacteria violations

Here’s my version of the first question in Part V.
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V.  E.Coli and Total Coliform bacteria violations


1. What caused the E.Coli and Total Coliform bacteria violations experienced by Flint in August-September 2014?  


A number of factors, not one specific cause, likely contributed to the Boil Water Advisories (BWA’s) in the City of Flint during August and September 2014.  While the Flint River has higher levels of natural organic matter than typically found in the Great Lakes, Flint’s water treatment plant (WTP) performed well above requirements for removal of organic carbon.  In addition, the coliform detections were confined to less than 20% of the water system.  If treatment had been compromised, detections would been expected throughout the city rather than in such a limited geographic area.  


The City’s water distribution system has suffered from a lack of infrastructure investment and asset management.  Most of the City’s over 550 miles of water mains are now over 75 years old, and constructed of unlined, cast iron piping.  This cast iron pipe is subject to internal corrosion, called tuberculation, which thins and weakens the pipe walls in some areas and causes a buildup of sediment and debris on the pipe walls in other areas.  Tuberculation can lead to water quality issues as well as reduced flows and pressures.  Tuberculation also encourages the development of biofilms, or layers of bacteria that attach to the rough surfaces of interior pipe walls.  Biofilm growth is common in areas where little or no disinfectant residual is maintained, and together with tuberculation, may clog water lines to the point of insufficient water pressure.


The City has also experienced decades of a declining customer base and water use, with vacant homes, commercial businesses and industrial property.  Declining water use leads to excess residence time (stagnation) within the City’s distribution pipes and water storage facilities, accelerating tuberculation, biofilm growth, and loss of disinfectant residual.  While the City has recently seen an infusion of funding for blight removal, contractors completing this work have been improperly using fire hydrants, causing hydraulic disturbances that dislodged and suspended settled debris, which may have contributed to the bacterial contamination.  These hydraulic disturbances were also believed to be the source of the aesthetic water quality complaints both the city and DEQ were receiving.

The winter of 2014 was also one of the coldest experienced by the water system.  The City, which historically has unaccounted water losses of over 30%, saw even greater losses since February of that year due to an increase in cold weather related water main breaks and leaks.  The City has also been lacking a formal maintenance program for its more than 7,250 valves, which are critical in limiting the areas impacted during water main repairs.  As an example, two valves on the transmission line used to supply the area of the 2014 BWAs were found to be closed during the City’s investigation of possible sources, causing much longer residence times, reduced disinfectant residuals, and reduced pressures – all potential avenues for contamination to enter a distribution system.  


The BWA’s also occurred during the warmest, and for 2014, relatively wet periods of August and September.  Warm weather conditions are not only more conducive to bacterial growth but also degrade the disinfectant residuals more quickly.  As already explained, longer residence times, biofilms, and tuberculation contribute to disinfectant residual degradation.  Warm, wet weather conditions also allow water contaminated with bacteria to accumulate or pond around piping that leaks or breaks.  


During the summer of 2014, the city was actively repairing the distribution system.  After the switch to the Flint River, it was discovered that there were many broken or closed valves in the distribution system.  As the city began correcting this problem they did detect the presence of coliform organisms in the distribution system in the testing conducting as a result of the repairs.  This sporadic detection is not an unusual occurrence.  Many communities have experienced similar issues when significant repairs are made in the system and/or they suffer water main breaks and localized pressure losses.  For this reason, precautionary BWAs are often issued when communities lose pressure in all or a portion of their system without first sampling to determine if contamination has entered the system.


