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Evidence-based guidelines for Microbial Source
Tracking projects

Beyond Nutrients: Case Studies and Tools for Addressing TMDLs
06/08/2016
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Our mission is to fill the void between source identification research and real-world implementation of the technology.

e Leading commercial e Commercial partner for e US EPA-Developed * Pending ISO 17025 laboratory
practitioner of Microbial Source . : e Human accreditation
et i California Source e

Identification Project =
e Chicken

* >70 Source Tracking Studies (Sl * Dog
Completed in 2014 and 2015

L ° Participated in US EPA » 8 additional hosts available

Method 2bid
Standardization Study : E;’km'”a”t
* Goose
e Collaboration with o Gull
SCCWRP on Digital * Pig
PCR StUdy (publication pending) ® Florse
* Beaver
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Presentation Overview

2. Applying
Microbial 3. Case Q .
Source Studies .
Tracking
e Microbial Source e Hypothesis Driven e MST in Action e Questions and
Tracking (MST) Approach Discussion
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Method Background 4

Traditional Fecal Indicator Methods

General Total Coliform, Fecal Coliform,
Water Sample Enumeration Fecal E. coli, Enterococcus

Indicator CFU, MPN

Source Molecular



Method Background 5

Traditional Fecal Indicator Methods
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0@ °. Total Coliform, Fecal Coliform,
, Water Sample” Enumeration Fecal E. coli, Enterococcus

Indicat
‘eco’ S CFU, MPN

General

MassDEF 2012 Integrated List of Waters (305(b)/303(d))

“NO SWIM”
ADVISORY

Swimming is NOT recommended.
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www.OurGulfEnvironment.net
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Rivers Estuaries  Category and Description

l:l 2 - Attaining some uses; otheruses not assessed

— - 3 - Nouses assessed ¥ )l'"[
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4C - Impairment net caused by a pallutant - g rl, .
S R Sl
= Impaired - L require - &

Temmwaace e FloridatHesthogoy
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http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/wbs2012.html

http://floridawaterdaily.com/2015/05/01/no-swim-advisory-issued-for-venice-fishing-pier/
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http://floridawaterdaily.com/2015/05/01/no-swim-advisory-issued-for-venice-fishing-pier/
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/wbs2012.html
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Geosyntec®

consultants

IMOVRTOrs

Fecal Indicator Paradigm ds
/——— \ 1, Fecal Coliform,
* =
(o |»«b. T L 2/

Fecal Indicator Bacteria (FIB) are assumed to be indicative of gastrointestinal iliness,
however this linkage breaks down for non-sewage impacted waters

How to measure each step in this linkage:
Cu!turable & qPCR markers Direct Epidemiology
Rapid Methods (MST) pathogen studies
for FIB enumeration (or QMRA)

How MST advances this
Traditional FIB e :

approach future? |

B |
Copyright 2015 Geosyntec Consultants Inc. ' L0y
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Method Background

Traditional Fecal Indicator Methods

°o® o
co@ °. o Total Coliform, Fecal Coliform,
,WaterSample° Enumeration Fecal E. coli, Enterococcus
Indicat
‘eco’ S CFU, MPN
® o

What is the health threat?

¢ o |
What is the source? - I
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Source: Soller et al, 2010
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Method Background 8

Traditional Fecal Indicator Methods
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o
¢ . ', General
.Water Sample Enumeration Fecal
® Indicator
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Microbial Source Tracking Methods

[ J O = =
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o, Water Sample. Filtration DNA Isolation gPCR
® (]
‘ .... @
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Key Resources
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California Microbial Source Identification Manual

PATHOGENS

Prepared
Wirbaan Water Rescovess Reseonch Councl
Patfogens in Wel Wealher Mowa Techaiood Commimes
Environmenta! ond Weter Resources ingtifute, Amevican Society of Tl Englmeers

With Support from
Urban Droinoge and Focd Conteal Diafricl. Demver, 00
Lirban Watersheds Rereavch instilufe

Report on state-of-the-practice on source
tracking techniques and strategies
Associated webinar series May and June 2016
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http://www.waterboards.ca.gov/water_issues/programs/beaches/cbi_projects/docs/sipp_manual.pdf
https://www.youtube.com/watch?v=nPTjJSz0888&feature=youtu.be
mailto:info@sourcemolecular.com
http://higherlogicdownload.s3.amazonaws.com/EWRINSTITUTE/c3dac190-e71a-44cc-a432-3ee9a640acfd/UploadedImages/Final Pathogens Paper August 2014 _MinorRev9-22-14.pdf
http://mylearning.asce.org/diweb/catalog/item/id/947666/q/c=79&q=*22pATHOGEN*22&t=2125
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Applying Microbial Source
Tracking

Define Project Objectives

IDDE

Compliance Demonstration
Natural Source Exclusion

Site Specific Objectives
Infrastructure Asset Management

Age, Location,
and Condition
Sewage/Septic

Land Use within
Watershed

Insight From SENNE1aY%
Local Partners Surveys

Initial
eols ot Each Hypothesis Field
Sampling Site for Source Reconnaissance
of Bacteria
Source Molecular
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Applying Microbial Source &
Tracking

Sample and Test Plan

é _ D & D F )
e Fecal Bacteria Hotspots e Wet/Dry Weather e Focus on Anthropogenic
e Collecting Near Physical Sampling SOU_VCGS (Human, Dog,

Sources e Seasonal Changes Agriculture)
e Statistically Significant * Most Likely Wildlife
Number of Events Source (Birds, Deer, ect)

Sampling

O

Source Molecular
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Case Study 1 _ _
DNREC Beach Source Tracking Project

—— Weight of Evidence Approach to Interpretation

* High Fecal Bacteria
* Potential Sources:

Non-Human

. 2“”‘3” Pollution
e Source
* Dog

100% of samples
Po_SItive for Gull Fecal
Indicators: High Levels

[0)
8% of samples Positive % of
for Human Fecal 47 o samples Positive

Indicators: Low Levels Indi fc?cr o _—
Icators: Low Levels

* Allocated mitigation funds to
other projects

e Target BMPs to reduce
pollution from birds

* Educate public about feeding
birds

e Better trash receptacles

Sanitary Sy
Showed Nyo EJLeeYI:ce >anitary Surveys show
of Leaking Sewers S)(/;Sl’jﬁ:wic p;fr]essnce of
onthe beach

bia L

-5 -
http://www.aboutmybeaches.com/3383/indian-river-life-saving-
station-delaware-state-parks-recreation-activities-delaware-
beaches-spring-programs/

O
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Case Study 2

* High Fecal Bacteria
e Potential Sources:
e Human
e Horse
e Gull
* Dog

Multiple Source Markers to test hypotheses

Microbial Source Tracking in a Coastal California Watershed Reveals Canines as
Controllable Sources of Fecal Contamination
Jared S. Ervin et al. 2014

http://www.independent.com/news/2007/dec/o1/arroyo-burro-
beach/
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Arroyo Burro Beach Source Tracking Project

= Scenario —

m Outcomes _—_——

* Horse not detected

* Gull confirmed at lagoon and
beach

* Dog markers reduced after
targeted public outreach

e Human markers associated
with homeless encampments

Source Molecular


http://pubs.acs.org/author/Ervin,+Jared+S
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Case Study 3
San Juan Basin Bacteria Source Tracking Project

Pollution
e High Fecal Bacteria Source
e Potential Sources:
e Human
e Bird
- Cattle G

High Quantity

94% of samples Positive for Precer e o EE T moman
Ruminant Fecal Indicators Fecal Indicator. _—

* Targeted Public Outreach

-acking Project
. .ia Source Tracking

asin Bacteria .

San Juain B 2014 sampling results

gummary of 2013 and
- I i
San Juan Wate Iﬂ“ﬂr.’:;?i‘rlrjn Distriet ﬁ; a
e — \

5 soil & Water Cons
a . o JH:‘:::&::.:; Watershed Parmership
‘ - February 26, 2015
N

N THE RIVER?" Campaigns
“WHO POOPED IX Few Detections of Bird O e v - . .
Fecal Indicators o N 4 ¢ * Regulatory options for
aging SepHic systems municipalities (septic
system

inspections/maintenance)

* Certified septic disposal
professionals

0
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Case Study 4

San Diego River
MS4 Project

= Scenario _—

* High Fecal Bacteria at MS4
outfalls

* Potential Sources:
e [llicit connections
* Leaking sewer pipes
* Homeless encampments

e p B e B Bl

2

http://hiddensandiego.net/pomerado-storm-drain.php

LINK: Pathogens in Urban Stormwater Systems

I No Flow at Outfall I—'—'-—‘

!

Periodic Inspection to
Confirm Dry Condition

Human/Flow Source Storm Drain
Network Investigation

Data Review and Desktop
Evaluation (includmg GIS to
identify MS4 outfalls and *at
risk™ MS4-sewer imftersections)

v

Preliminary Outfall
Investigation
(observational)

L

Flow at Outfall

J‘_

Flow at Qutfall

Outfall Sampling

-

Human Marker(s)
Present

Human Markers
Absent

No Identified
Human Source

Human Source
Identified

!

Mitigation

L Human Source

-~

L Flow Source Storm Drain

y

(1f necessary)

Network Investigation

v

Flow Source

Mitigation |

!

Figure 5-4. MS4 Microbial Source Identification Investigation Approach
(Source: Brandon Steets, Geosyntec Consultants)

Geosyntec®

consultants

engineers | scientisis

(if necessary)

Human Markers Verification Monitoring

]

Human Markers
Absent

¥

(if necessary) Request -
L NSE or begin QMRA
"
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. Outcomes L

e Documented absence of illicit
connections and sewer leaks

e Documented human fecal
pollution from homeless
encampments

e Notified local authorities

Source Molecular


http://www.asce-pgh.org/Resources/EWRI/Pathogens Paper August 2014.pdf
http://www.asce-pgh.org/Resources/EWRI/Pathogens Paper August 2014.pdf
http://www.asce-pgh.org/Resources/EWRI/Pathogens Paper August 2014.pdf

Questions

9
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4985 SW 74th Court
Miami, Florida 33155
Telephone: (786) 220-0379

Presenter contact information:
Mauricio Larenas
Email: mlarenas@sourcemolecular.com
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Prices

Microbial source tracking uses gPCR to detect bacterial DNA originating from 13 fecal sources:
Human, Cattle, Swine, Gull, Goose, Chicken, Dog, Deer, Elk, Horse, Bird, Beaver, and Ruminant

Each water sample can be tested for multiple fecal sources. Prices are as follows:
$175 per test when 4 or more tests are performed per sample

$225 per test when 3 tests are performed per sample

$275 per test when 2 tests are performed per sample

$375 per test when only 1 test is performed per sample

There is an additional $40 charge per test if you want to measure the quantity of fecal contamination. A list of
available tests can be found here: sourcemolecular.com/tests

We provide shipping and sampling materials at no cost. Samples are sent overnight to our laboratory, and
within 5-10 working days results are reported.

For projects of 15 samples or more, we offer price reductions of 15%-35% from the prices above. We provide
unlimited consultation to assure that your project has the best outcome possible.

Source Molecular


http://sourcemolecular.com/tests

	Evidence-based guidelines for Microbial Source Tracking projects
	Presentation Overview
	Traditional Fecal Indicator Methods
	California Microbial Source Identification Manual
	Applying Microbial Source Tracking
	San Juan Basin Bacteria Source Tracking Project
	San Diego River MS4 Project
	Questions

