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- The overarchi
program is to meet Water
and Clean Water Act Standard.

- Most multi-million SSS consent decrees
are based on Combined Sewer Overflow
§CSO)/ Sanitary Sewer Overflow (SSO)
requency and volume reduction and are
indirectly linked to Water Quality
Improvements.
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EVEN DURING DRY WEATHER, E. COLI HAS
EXCEEDED THE WATER QUALITY
STANDARD

Summary of Average E.coli Counts in Duck Creek
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Focus on the outcome

Prioritizes improvement
orojects

Helps demonstrate
oroject effectiveness

mproves communication
and regulatory buy-in
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» Identifies sources and hotspots o

» Documents water quality trends
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Low flow (normal conditions) shows |lo
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High level clusters of total phosphorus are visible

High total phosphorus after a major rain event /
Reduced sampling and monitoring costs
Targeting mitigation investment



DNA TESTING: A UNIQUE AND
INNOVATIVE APPROACH
RECOGNIZED BY THE INDUSTRY

- 15t integrated fecal source tracking strategy
- 15t optimized study applied to large urban
watershed

Tracking bacteria to find pollution sources

An integrated watershed approach to improve water quality
Ting Lu, David Wendell, Donald Linn, Biju George, MaryLynn Lodor, and
James Parrott
The Metropolitan Sewer District of Greater Cincinnati (MSD) operates and maintains
a collection system of more than 4828 km (3000 mi) of pipe covering an area of
more than 1036 km? (400 mi¥). Wet weather flows cause about 53.4 million m3 (14.1
billion gal) of combined wastewater to overflow into local waters each year.

Within these overflows, fecal microorganisms are a major source of surface water
- pollution. In fact, water quality evaluations conducted between 1999 and 2004 for
Hamilton County — one area served by MSD — show that fecal bacteria are the
sole pollutant of concern during both dry and wet weather.
But measuring only the concentration of fecal bacteria sheds no light on where the pollution
originates. To help solve that problem, MSD. in cenjunction with the University of Cincinnati
conducting a watershed-scale biomonitoring assessment project that includes state-of-the-art
microbial source tracking (MST).

This research fits within MSD's integrated watershed approach to improve water quality. The data
collected by more incisive testing will help identify the source of the fecal bacteria and guide the
development of more targeted combined sewer overflow fixes. Read full article (login required

0 10 Techical Article
AN INTEGRATED APPROACH TO IMPROVE WATER QUALITY

AT A WATERSHED LEVEL
by Ting Lu, Ph.D., Metropolitan Sewer District of Greater Cincinnati (MSDGC)

What is the right
biomarker for water
quality monitoring?

Pros and cons of fecal coliforms, E. cof, and altemnative microorganisms and

AN N

how they are used in watershed monitoring and water quality improvements
Ting Lu, Biju George, Marylynn Lodor, Deborah Metz, James Farrofl, James Fitzpatrick, Gary Hunier,
Wikram Kapoor, and Devid Wendeld
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Fecal microorganisms are a major source of surface water
contamination, which poses steep environmental and human
health problems. This article presents how Metropolitan Sewer
District of Greater Cincinnati (MSDGC) utilizes an integrated
systematic approach to address combined sewer overflows
(CSOs) to improve water quality at the watershed level.

Current Challenges

Metropolitan Sewer District of Greater Cmcinnati (MSDGC)
15 a Hamilton County owned sewer district collecting and
treating 192 MGD of wastewater by operating seven major
treatment plants. The primary mission of MSDGC 1s to deliver
tesponsive, customer-focused wastewater treatment services to

humans, and their presence in water samples is easy to measure.
However, since most of the members of fecal microbial flora are
anaerobic and difficult to cultivate, (viable but not culturable
microorganisms) the culture based method is not a good
representative measurement for human health risk. In addition,
the culture based E coh method does not provide the source origin
where the contamination is from. Consequently, it 1s difficult to
identify the source of contamination. The fecal sources may have
mixed origins, such as human and animal waste, stormwater
runoff. urban runoff, CSO. non pomnt source contamination,
malfunctioning private systems, or upstream boundary flow.
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LINKING THE SOURCES WITH
THE CAUSES
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Source Identification

Pollution origin Pollution detection and causes/reasons

Human Yes, CSO, SSO, and septic tanks
Bovine No, no cattle in the watershed
Canine Yes, pet facility nearby or parks
Avian Yes, wild waterfowl|
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BIOASSESSMENTS HAVE VERIFIED
CSOs ARE NOT THE ONLY SOURCE
OF II\/IPAIRI\/IENT >
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Meeting
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contributions”

What is impact of water quantity vs.
water quality?

How to prioritize engineering projects?

How to measure engineering project
effectiveness?

How should we optimize the watershed ' ¢ -
operation? v |

How do we assess human health risk
when exposed to the impairment of
water body?
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