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State of Michigan

11,000 inland lakes
77,000 river miles
1,200 public beaches
4 Great Lakes
3,288 miles of coast
5.5 million acres of wetlands
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• Fecal Indicator Bacteria (FIB)

• Michigan Water Quality Standards rely on E. 
coli measured with culture-based methods

• Daily Geometric Mean of 300 E. coli per 100 
ml based on minimum of 3 samples 

• 30-day Geometric Mean of 130 E. coli per 100 
ml based on minimum of 5 sampling events 
within 30 day period (each event has 3 
samples)

Escherichia coli (E. coli) 
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Monitored public beaches 

exceeding the daily geometric 

mean of 300 E. coli per 100 ml.

Year 2012 2013 2014 2015 2016 2017
10-Year 

Average

Number of Beaches with 

Exceedances
114 98 76 98 80 72 92.8

Percent of Beaches with 

Exceedances
27 24 23 25 19 18 22.6

Number of Samples Exceeding 

WQS
224 162 129 212 188 133 188.9

Percent of Samples Exceeding 

WQS
4 3 4 5 4 3 3.8
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Culture Based Methods 
require incubation time (18 hours)

IDEXX Colilert® Quanti-Tray®Membrane Filtration 
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Quantitative Polymerase Chain Reaction
(qPCR) measure DNA in 2-4 hours



Michigan Depar tment of Environmental Quality



Michigan Depar tment of Environmental Quality

Multi-Lab Validation Study for draft 
Method C (qPCR method for E. coli)

Determined that labs 

and method produced 

consistent results

Results evaluated 

By USEPA, DEQ, and 

Michigan State University
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qPCR Monitoring Plan for E. coli

1. Local health departments collect water samples 
in 2016 and 2017

2. Compare new draft Method C results to 2 
approved methods 

1. Colilert (culture based method for E. coli)
2. Method 1609.1 (qPCR method for enterococci)

3. Now reviewing results to determine equivalent 
qPCR value

4. Propose qPCR value for E. coli monitoring in 
2018



Michigan Depar tment of Environmental Quality



Michigan Depar tment of Environmental Quality



Michigan Depar tment of Environmental Quality

Next Steps for qPCR methods

1. DNA based identification of fecal source

2. 11 genetic markers 

3. Train qPCR labs with source tracking markers

4. Conduct source tracking during beach 
closures

5. Conduct source tracking on impaired waters
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Identify and Correct Sources
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Potential Sources of Pollution
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Number of Onsite Wastewater Systems

MN

535,000

WI

680,000 MI

~1,300,000 total

IL

810,000
IN

800,000

OH
1,000,000
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What is a Septic System? 
Aka: Onsite Wastewater System
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Environmental Health 

Regulations

The state of Michigan is unique that we do 
not have a state wide Sanitary Code for 
single and two family residential systems 
or equivalent sized commercial systems.

Each county/district LHD has adopted 
regulations to help implement the 
Onsite Wastewater Program.
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County Sanitary Regulations/Code 

Adopted Date Range

Legend

2010-2016

2000-2009

1990-1999

1980-1989

1970-1979

1960-1969

1940-1949
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Environmental Canine Services



Using sewage detection dogs 
to help improve water quality

K9 Sable at Grand Traverse Bay

Detecting and source tracking human 
pathogen pollution from failing septic 
systems, leaking sewer lines, & Illicit pipe 
connections

 Beaches and shorelines

 Stormwater systems

 Urban & rural areas

 Sample scenting – on site or 
shipped

 Large & small MS4s – screening 
& source tracking

Environmental Canine Services (ECS)

Michigan Teams: K9 Kenna and K9 Abbey



A COMPLEMENTARY TOOL 

Benefits of Sewage Detection Dogs

Human specific
Indication of human source pathogens only

Immediate results
Presence/absence of sewage in seconds

High # Site Investigations/Day
Due to immediate responses at each site

Rapid source tracking
Source location or narrow bracketing in minutes, 
hours, or days, not months or years

+ Collaboration
Clients,  Labs, State & Federal 
Agencies, Environmental 
Professionals, Researchers, Local 
Communities
 Historical data and current 

information review
 Developing investigation 

strategies
 Lab results from tandem 

sampling paired with K9 results
 Funding opportunities
 Quality control oversight
 Problem solving
 Local knowledge

=
More efficient, accurate, cost 

effective results!
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Connecting with Partners
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Great Lakes Beach Association 
beachnet@great-lakes.net

MSU hosted qPCR list serv
MIQPCR@LIST.MSU.EDU

Connecting with Partners

mailto:beachnet@great-lakes.net
mailto:MIQPCR@LIST.MSU.EDU
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Questions


