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Swimmable Inner Harbor Goal

baltimorecity.gov

Goal set in 2010 by the Waterfront Partnership
Baltimore under EPA, DOJ sewage consent decree

Associated with sewage and runoff

• Human pathogens

Naturally present in brackish water

• Vibrio vulnificus

• Vibrio parahaemolyticus



WPB collections
1.Dragon Boats
2.Science Ctr
3.Jones Falls
4.Bond St Wharf

IMET collection
1.Sailing Center

Study sites where water contact is frequent



The harbor is cleaner, but not always

How can we know when it’s safe to swim?

2015 2020

IDEXX Enterolert methods



Reimagine Middle Branch
master plan approved February 2023

Env justice issue

Neglected communities 
cannot access clean 
recreational water



How to measure risk of sewage-related bacteria? 

FIB:  Enterococcus
colony plating- counting CFU. 18 hours
IDEXX Enterolert – dilution method and MPN. 18 hours
qPCR – EPA method 1611. 5 hours

More human – specific bacteria, PCR
Bacteroides sp. – “HF183”  Site-specific EPA approval. 
Lachnospiraceae – Lachno3. Well-tested, no regulatory approval



Enterococcus measured three ways

extract 
DNA

IDEXX liquid cultures

M-entero colony 
growth

Count bacteria 
genomes, CCE
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Colonies, 
large/small

water sample
filtration 

IDEXX M-entero agar EPA1611 qPCR



Enterococcus: Non-sewage sources

(Upper photo: Cladophora in Baltimore: 
https://eyesonthebay.dnr.maryland.gov/hab/news_062404.cfm)



Same day qPCR for Enterococcus

City of Chicago same-day beach reports



OFFICE OF WATER 820-F-12-058 

Risk vs Enterococcus qPCR signal Assessment of IDEXX vs EPA1611



WPB collections
1.Dragon Boats
2.Science Ctr
3.Jones Falls
4.Bond St Wharf

IMET collection
1.Sailing Center

Daily water testing 

In 2020, 2021, IMET used qPCR to 
assess sewage markers and Vibrios
2022- trial of daily testing by  Enterococcus



IMET daily Enterococci testing  pilot tests Monday-Thursday. June -July, 2022. Eric Schott, Morgan Shapiro, Khaled Geba
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IDEXX M-entero agar EPA1611 qPCR
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Summary- Enterococcus

We tested same-day qPCR for Enterococcus

• Eventually succeeded in 4-hour turnaround time 

• But it raised questions about the 
correspondence between methodologies

• What about more specific methods?
microbewiki.kenyon.edu



Microbial source tracking using Bacteroides spp.

Environmental 
and other  hosts

Species-specific 
DNA sequences

2015



Summer 2020
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Summer 2020
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Summer 2021
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Summary and Conclusions:
Each Enterococcus method measures a different feature of the organism

It is increasingly recognized that FIB have limited utility for assessing risk
- Alternative markers are available

HF183 (human MST) has been in use 10 years and can get site specific EPA approval 

Other molecular methods on the horizon:
“Lachno3”
Microbiome fingerprints 

Human pathogenic Vibrios are present episodically

PCR technology with more specific markers can be used to assess recreational 
waters on the same day, with better certainty than FIB methods.



The reimagined Middle Branch


