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Objective

This work describes key characteristics of an, enhanced waterborne surveillance model using customer concerns, and reports on initial pilot study findings evaluating the efficacy of those concerns.
Background

Despite advances in water treatment and technology, the risk of infectious disease from consumption of municipal drinking water continues to have a negative impact on the nation’s health.  Community concern over perceived human health effects from low level exposure to biological and chemical contaminants has presented an urgent need to enhance waterborne disease surveillance systems.  Water utilities are increasingly using customer feedback to detect operational events; however, a systematic method for evaluating and handling customer water quality concerns, particularly illnesses is not being used [1].  The primary purpose of this prospective pilot community exposure study is to evaluate the efficacy of customer surveillance reports of water quality concerns including illnesses as a method for detection and intervention of compromised tap water.  Incorporating customer surveillance exposure data with enhanced   analyses may increase the sensitivity of current systems through earlier recognition of compromised water and implementation of control measures.
Methods

Laboratory efficacy studies and staff training began in January 2009.  Subject enrollment began in mid July 2009.  For those customers with concerns of suspected tap water illnesses and reports of adverse water quality that cannot be resolved by Tucson Water, we conduct a comprehensive assessment of their tap water quality with respect to chemical and microbiological contaminants including water in source water distribution systems and premise plumbing.  Because customer concerns/illnesses may be related to exposures other than tap water, an investigator administered exposure assessment evaluates subjects’ concerns including reported symptoms and risk factors for other exposures, e.g., food, recreational water.  At the completion of the study, statistical analyses will evaluate microbial and chemical test data, and customer concerns using various statistical regression models, considering the sequence of events, including water operational events and weather conditions, both known to influence water quality [2].
Results
During the initial six weeks of study enrollment, 441 calls were received by the Tucson Water Customer Support Unit.  Of the calls received, 28 (6%) could not be resolved telephonically.  Of these calls, five (18%) subjects were enrolled.  All subjects invited to participate enrolled in the study.  Customer concerns included: three suspected illnesses (abdominal pain/diarrhea) and two dirty water concerns (rusty, sand).  Of the three illness calls, one caller reported an additional taste/odor concern, and one caller reported an additional dirty water concern.  Length of visit time including obtaining consent, administering questionnaire and collection of premise and distribution sample collection was two and a half hours; results of initial microbial tests were known within 24 hours; definitive microbial tests known within 7 days and chemical tests known within 10 days.  
During the sample collection period distribution waters met regulatory requirements, and no waterborne outbreaks were reported by the health department.  Analytic results and exposure assessments validated customer concerns and isolated the source of the concern (distribution vs premise water).  Analyses indicated that four of the five concerns were related to chemicals, with one concern related to microbial contaminants.  Two of the three illness calls were related to premise plumbing.  The third illness call remains under investigation, analytic test results indicated negative water quality tests, with dirty water noted in both the premise and source water; however, the subject’s illness concern (abdominal pain) was not confirmed by the questionnaire. 
Conclusions

Preliminary results demonstrate that the enhanced waterborne surveillance model provides useful information to the water utility.  Both utility and customers have expressed high satisfaction; staffing has been increased in order to enroll all eligible subjects.
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