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• Commercial off the 
shelf

• Continuous online
• Bio-sentinel 

monitors
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• Department of Defense uses “syndromatic 
surveillance” to detect terrorism 
– American Forces Press Service, Aug 02
– Washington Times, Aug 02

• Sandia National Laboratories also develops 
program for public health surveillance (San 
Francisco Chronicle, Aug 02)
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Syndromatic Surveillance Tracks Symptom 
Reports Temporally and Spatially

Syndromatic Surveillance Tracks Symptom 
Reports Temporally and Spatially

• Charts show 
trends

• Maps visually define problem areas
– Location of people who are affected
– Gives visual density of people affected
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• EPA Contamination Threat 
Management Guide

• Expert CDC and EPA forum
– Customer complaint 

databases highlighted as a 
frontline tool to be used to 
detect contaminated water 

– Considering how to 
integrate utility information 
into a larger surveillance 
tool
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Pressure detection 
capability

Wide range of contaminant 
detection capabilities at 
very low concentrations

Real-time feedback; Rapid 
response time

Continuous; Online; High 
sampling frequency; 
Inexpensive

EWS Qualities

Identifies pressure changes

Notices many contaminants 
at very low levels (10 ng/L or 
0.000000001 g/L)

Contacts the utility when a 
problem is noticed

Located at every point in the 
distribution system; 
Feedback is free

Customer Attributes
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NoColorlessFaint ester-likeNot foundDiazinon (insecticide)

NoYellowSkunk, mercaptan, garlicNot foundMalathion (insecticide)

NoColorlessPepperishSharp, metallicCyanogen chloride

YesColorlessMothball-likeNot foundNapthalene

NoColorlessAlmonds, peach kernelsBitter, metallicMercuric chloride

YesColorlessRotten Onion, garlicNot foundParathion (pesticide)

NoColorlessSharp, pungent, irritatingSalty, soapyFluoride

NoColorlessChlorinousAstringentFree chlorine

YesVariesPungent, hydrocarbonNot foundPetroleum products

YesGray, brownSepticSaltySewage

YesPale yellowGarlic, mustardNot reportedSulfur mustard

NoColorlessFruity, camphorNot reportedSoman

NoColorlessAlmonds, peach kernelsBitter, metallicHydrogen cyanide*

Turbidity 
Present

Color 
Descriptor

Odor DescriptorTaste 
Descriptor

Compound Name
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Courtesy of H. Lindquist, U.S. EPA 

Cryptosporidium parvum
(protozoan)

Nausea, diarrhea, and stomach 
cramps

Giardia lamblia
(protozoan)

Nausea, diarrhea, bloating, 
headache, stomach cramps, 

weight loss

Smallpox
(virus) 

Nausea, vomiting, fever, headache

Botulinum toxin
(toxin)

Paralysis but mentally 
alert
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• Practiced Standard Methods
– Threshold Odor Number Test 

(2150B) (TON)
– Flavor Profile Analysis 

(2170B) (FPA)
– Flavor Threshold Test 

(2160B) (FTT)

• Emerging Methods
– 2-out-of-5 Test
– Attribute Rating Test (ART)
– Distribution Comparison Test 

(Dietrich et al., 2003)
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• Contractor superchlorinated an offline 
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the storage tank
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• Contractor superchlorinated an offline 
storage tank after repairs were completed

• 100 ppm free chlorine concentration was in 
the storage tank

• Valves were not completely closed
• Superchlorinated water entered the 

distribution system

Customers field taste and odor complaints
4.0 mg/L FAC found at taps
1.0-2.0 mg/L FAC normal



Photo courtesy of  CHPPMEUR

In 2004 an Army Water System in Europe 
Discovered the Value of a Single Complaint
In 2004 an Army Water System in Europe 

Discovered the Value of a Single Complaint
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CONCLUSIONS
– Public health officials suspect people will 

be the first to detect a terrorist attack
– Customers have EWS qualities that make 

them excellent sentinels of the distribution 
system

– Changes in distribution water quality are 
often noticed first by customers

– Utilities that capture and analyze customer 
complaint feedback will be in a better 
position to discover contaminated water 
quickly
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RECOMMENDATIONS
– Determine how complaints are currently 

handled 

– Upgrade or develop a new complaint 
SOP to reflect the terrorist threat

– Confirm that the four major complaint 
system components are in place (SOP, 
POC, Analyses, Education)

– Consult the U.S. Army CHPPM TG 284
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U.S. Army TG 284

Andrew J. Whelton
United States Army
CHPPM, APG, MD USA
COM: +1-410-436-8109
DSN: 312-584-8109
Andrew.Whelton@apg.amedd.army.mil

To obtain a copy:
Download at: http://chppm-www.apgea.army.mil/tg.htm
Or send an e-request: Water.Supply@apg.amedd.army.mil

Technical Guide 284, Drinking Water 
Consumer Complaints: Indicators from 
Distribution System Sentinels.
United States Army Center for Health Promotion 
and Preventive Medicine, APG, MD USA. 2002.
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