DETROIT RIVER & ECORSE RIVER E. cOLI MONITORING
TO SUPPORT TMDL DEVELOPMENT

FINAL REPORT

PREPARED FOR:

U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION V

AND

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
WATER BUREAU

CoNTRACT NO.: 68-C-02-110
Task ORDER No.: 2006-39

PREPARED BY:

RTI INTERNATIONAL

RESEARCH TRIANGLE PARK, NORTH CAROLINA

AND

ENVIRONMENTAL CONSULTING & TECHNOLOGY, INC.

CLINTON TOWNSHIP, MICHIGAN
586-465-2583

MARCH 1, 2008




Detroit River & Ecorse River E. coli
Monitoring to Support TMDL Development

Table of Contents

Acronyms & Acknowledgements iii

Executive Summary iv
Introduction 1
Project Objectives 1

Roles & Responsibilities 1
Background 1
Watershed Descriptions 2

Detroit River 2

Ecorse River 2

Study Design 6
Monitoring Site Locations 6

Detroit River 6

Ecorse River 6

Sampling Frequency & Methods 10
Analytical Methods 11

Results & Discussion 12
Detroit River E. coli Concentrations 12

Ecorse River E. coli Concentrations 19
Bacterial Source Tracking Results 24

Quality Control Review 26
Precision 26
Accuracy 26
Completeness 26
Deviations for the QAPP 27
Conclusions 28
References 29
Appendix A — Monitoring Site Descriptions A-l
Appendix B — Quality Assurance Project Plan B-1
Appendix C - E. coli Analytical Data C-1
Appendix D — Blank and Duplicate E. coli Analytical Data D-1
Appendix E - BST Analytical Data E-1

Table of Contents -



TABLES AND FIGURES

Figure 1.  Project Area Map 4
Figure 2. Land Use Distribution 5
Figure 3a. Upper Detroit River Monitoring Locations 7
Figure 3b. Lower Detroit River Monitoring Locations 8
Figure 4. Ecorse River Monitoring Locations 9
Figure 5a. Detroit River Daily Geometric Mean Frequency Distribution — Dry Conditions 15
Figure 5b. Detroit River Daily Geometric Mean Frequency Distribution — Wet Conditions 16
Figure 6a. Spatial Distribution of Average E. coli Concentration 17
Figure 6b. Spatial Distribution of Average E. coli Concentration 18
Figure 7a. North Branch Ecorse Creek Daily Geometric Means 20
Figure 7b. South Branch Ecorse Creek Daily Geometric Means 21
Figure 7c. LeBlanc Drain E. coli Concentrations 21
Figure 8a. Ecorse River Daily Geometric Mean Frequency Distribution — Dry Conditions 23
Figure 8b. Ecorse River Daily Geometric Mean Frequency Distribution — Wet Conditions 23
Figure 9a. Bacterial Source Tracking Results (Wet Conditions) 25
Figure 9b. Bacterial Source Tracking Results (Dry Conditions) 25
Table 1. Detroit River Watershed Land Use Data for Michigan 3
Table 2. Ecorse River Watershed Land Use Data 3
Table 3.  Detroit River Transect Descriptions 6
Table 4.  Ecorse River Monitoring Site Descriptions 10
Table 5. Detroit River Geometric Mean Statistics 13
Table 6.  Detroit River Water Quality Exceedences (US Waters) 14
Table 7. Ecorse River Geometric Mean Statistics 19
Table 8.  Ecorse River Water Quality Exceedences 22
Table 9.  LeBlanc Drain Distribution of E. coli Values 22
Table 10. Completeness Calculations 27

Cover Photographs (top to bottom):
Detroit River waterfront in downtown Detroit, Detroit River waterfront in downtown Windsor, Ecorse River outlet in Wyandotte

Table of Contents n




Detroit River & Ecorse River E. coli
Monitoring to Support TMDL Development

Acronyms & Acknowlegdements

LIST OF ACRONYMS

CFU Colony forming units

CSO Combined sewer overflows

DNA Deoxyribonucleic acid

E. coli Escherichia coli

ECT Environmental Consulting & Technology, Inc.
EPA U.S. Environmental Protection Agency
MDEQ Michigan Department of Environmental Quality
PCR Polymerase chain reaction

QAPP Quality Assurance Project Plan

SMC Source Molecular Corporation

TMDL Total maximum daily load

WCDOE Wayne County Department of Environment
WQS Water Quality Standard
ACKNOWLEDGEMENTS

The project team would like to thank Bob Burns of Friends of the Detroit River for providing background information
and transportation on the Detroit River throughout the sampling effort. We would also like to thank Dean Tuomari
from the Wayne County Department of Environment for providing historical water quality data for Ecorse Creek and

the Detroit River.

Project Team:

Julianne Socha, USEPA Project Manager
Christine Alexander, MDEQ Project Manager
Bill Cooter, RTI Contract Manager

Sanjiv Sinha, ECT Project Director

Annette DeMaria, ECT Project Manager
Meghan McGahey, Field Manager

Ken Oetzel, Field Lead and GIS Specialist

Acronyms & Acknowledgments n



Detroit River & Ecorse River E. coli
Monitoring to Support TMDL Development

Executive Summary

The Detroit and Ecorse rivers were assessed for compliance with Michigan’s Water Quality Standards (WQSs) for
Escherichia coli (E. coli) concentration at various sampling sites. The monitoring for these rivers was prompted by
their listings on the State’s impaired waters list. Twenty-three consecutive weeks of sampling were performed along
both rivers from May to October 2007. Nine transects that ran from Michigan’s to Ontario’s shoreline were sampled
on the Detroit River and nine locations were sampled on the three major tributaries of the Ecorse River. Seven of the
twenty-three sampling events occurred during wet weather conditions.

Analysis of the Detroit River daily geometric mean data revealed that the full body contact standard of 300cfu/100mL
was exceeded in 3% of the samples. These exceedences occurred during two wet weather events, which had
rainfall volumes totaling 2.4 and 0.8 inches. Spatial analysis of the data revealed that flow that passes through the
center of the Detroit River (700 feet from the shorelines) almost always had very low E. coli concentrations (10
cfu/100mL). Data from the shoreline sites, which were located within 50 feet of the shoreline, was noticeably higher
than the rest of the channel at every transect downstream of the Renaissance Center on the US side and at the Belle
Isle transect and every transect below downtown Windsor on the Canadian side of the River. The highest shoreline
E. coli concentrations were found from the Rouge River confluence downstream to Lake Erie.

Analysis of the Ecorse River data revealed that both the North and South Branch of Ecorse Creek rarely met WQSs.
On a site by site basis, 76% to 100% of the geometric means exceeded the full body contact standard (300
cfu/100mL) and 52% to 100% of the geometric means exceeded Michigan’s partial body contact standard of 1,000
cfu/100mL. The LeBlanc Drain, which is an enclosed storm sewer that drains the middle of the Ecorse River
watershed, did not fare any better in terms of E. coli concentrations. In fact, 41% of the samples from the LeBlanc
Drain exceeded 10,000 cfu/100mL.

The bacterial source tracking analyses indicated that E. coli from human source(s) were present in two of the four
BST samples analyzed on the Detroit River. These samples were taken during wet weather conditions upstream of
the Rouge River confluence near the Canadian shoreline.

The North and South Branches of the Ecorse River and the LeBlanc Drain all tested positive for the presence of E.
coli from human sources. These results were found throughout each reach mostly during dry conditions. One round
of wet weather sampling revealed human sources on the LeBlanc Drain and on the South Branch at Beech Daly
Road, as well.

Executive Summary
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Monitoring to Support TMDL Development

Introduction

PROJECT OBJECTIVES

The primary objective of this monitoring effort was to collect E. coli and bacterial source tracking (BST) data to be
used in development of a Total Maximum Daily Load (TMDL) for the Detroit and Ecorse rivers. The E. coli data was
analyzed to determine compliance with the State of Michigan’s WQSs, while the BST data was used as an aid in
determining the sources of any noted water quality problems.

The project objective was accomplished by collecting routine grab samples from select locations along the Detroit
and Ecorse rivers and analyzing them for E. coli. Based on the results of the E. coli analysis, samples were collected
for BST analysis at a subset of locations.

This report is divided into several sections. The remainder of the Introduction section describes the roles of each
agency and contractor that worked on the project and provides background information for the two water bodies and
their respective drainage areas. The Monitoring Design section discusses the monitoring site locations, analytical
methods and sample collection methods. The Discussion & Results section summarizes the results of the E. coli
and BST tracking analysis by weather conditions and compares the data to WQSs. The Quality Control section
describes the degree to which the sampling effort met the data quality objectives described in the Quality Assurance
Project Plan. Finally, the Conclusions section summarizes the findings of the sampling effort.

ROLES & RESPONSIBILITIES

The EPA and the MDEQ provided administrative and technical oversight throughout the project. As the prime
contractor for the EPA, RTI International provided contractual and administrative support. Environmental Consulting
& Technology, Inc. (ECT), a subcontractor to RTI, was responsible for preparation of the Quality Assurance Project
Plan (QAPP), sample collection, data analysis and preparation of this report. Paragon Laboratories located in
Livonia, Michigan was responsible for the E. coli analyses, while Source Molecular Corporation (SMC) located in
Miami, Florida performed the bacterial source analyses.

BACKGROUND

The Detroit and Ecorse rivers were placed on the State of Michigan’s 303(d) list due to impairment of partial and total
body contact designated uses as indicated by exceedances of the E. coli WQS in 1998. The Detroit River is also
impaired due to PCB and mercury pollution, and the Ecorse River is also listed due to poor macroinvertebrate
communities. A biota TMDL for the Ecorse River was approved by the EPA in September 2003 to address the
macroinvertebrate impairment.

The designated use rule (R 323.1100 of the Part 4 rules, WQS, promulgated under Part 31, Water Resources
Protection, of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended) states that water
bodies are to be protected for total body contact recreation from May 1 to October 31. The target levels for this
designated use are the ambient E. coli standards established in Rule 62 of the WQS as follows:

R 323.1062 Microorganisms. Rule 62. (1) All waters of the state protected for total body contact recreation shall
not contain more than 130 E. coli per 100 milliliters, as a 30-day geometric mean. Compliance shall be based on
the geometric mean of all individual samples taken during 5 or more sampling events representatively spread
over a 30-day period. Each sampling event shall consist of 3 or more samples taken at representative locations
within a defined sampling area. At no time shall the waters of the state protected for total body contact recreation
contain more than a maximum of 300 E. coli per 100 milliliters. Compliance shall be based on the geometric
mean of 3 or more samples taken during the same sampling event at representative locations within a defined
sampling area.
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Rule 62(2) provides that all waters of the state protected for partial body contact recreation shall not contain
more than a maximum of 1,000 E. coli per 100 ml with compliance based on the geometric mean of 3 or more
samples, taken during the same sampling event, at representative locations within a defined sampling area.

The entire lengths of both rivers are listed as impaired — the Detroit River from Lake Erie upstream to Lake St. Clair,
and the Ecorse River from its confluence with the Detroit River upstream to include both the north and south
branches of Ecorse Creek and the LeBlanc Drain, an enclosed storm sewer.

WATERSHED DESCRIPTIONS

Detroit River

The Detroit River is located in southeast Michigan and acts as a natural boundary between part of the United States
and Canada (See Figure 1). The international boundary between the two counties runs down the River, leaving Belle
Isle, U.S. Grassy Island, Zug Island and Grosse lle on the U.S. side of the River, and Fighting Island, Canadian
Grassy Island and Bois Blanc (Boblo) Island on the Canadian side. Approximately 58% of the river’s surface area lies
within the jurisdiction of the United States, while the remaining 42% lies within Canadian jurisdiction.

Although commonly called a “river”, technically the Detroit River is not a river at all, but a connecting channel or strait
between Lake St. Clair and Lake Erie. Because of this, the flow rate of the River is virtually the same at its upstream
end as its downstream end, unlike a typical river where flows increase markedly from upstream to downstream. The
importance of this distinction will be further discussed within the TMDL document, where flow data is incorporated.

The river length is approximately 32 miles from Lake St. Clair to Lake Erie (See Figure 1). The water- surface
elevation falls approximately 3 ft within the River, which has an average discharge of about 186,000 ft%/s (Holtschlag
p. 10). The time of travel for water in the River is on average between 19 and 21 hours from the outlet of Lake St.
Clair to the river’s confluence with Lake Erie (Hamdy p. 449).

The Detroit River receives discharges from numerous stormwater outfalls, industrial point sources, wastewater
treatment plants and several combined sewers (during heavy rains). The Rouge River, Ecorse River, Frank & Poet
Drain, and Brownstown, Conner, Fox and Marsh creeks all discharge to the River from the U.S. side. The Canard
and Little rivers and Turkey Creek discharge to the River from Ontario.

The Detroit River serves as the source of drinking water to 6.2 million people in southeast Michigan and Canada
(Holtschlag p. 9). The River also serves as a source of cooling water for numerous industries located in both
countries.

The Detroit River watershed covers 434,300 acres (679 square miles) of mostly urbanized land in southeast
Michigan, as well as 70,900 acres (111 square miles) in Ontario (Hamdy p. 450). Sixty-two Michigan communities lie
partially or completely in the watershed (See Figure 1). The largest land cover category is single family residential at
40% of the U.S. portion of the watershed (See Table 1).

Ecorse River

The Ecorse River drains 27,672 acres (43 square miles) of Wayne County, Michigan and is home to about 160,000
people. There are two primary watercourses within the Ecorse River watershed: the North Branch of Ecorse Creek
extends 17 miles in the northern portion of the watershed and the South Branch Ecorse Creek (also known as the
Sexton-Kilfoil Drain) extends 13 miles draining the southern portion of the watershed (See Figure 1). In addition to
the open watercourses, the LeBlanc Drain, an enclosed storm sewer owned and operated by Wayne County, runs
9.6 miles and drains the central portion of the watershed. As of September 2004, the River was receiving discharges
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from 48 permitted point source discharges and numerous storm sewers (ECIC p. 2-1).

There are several cities and a major airport that lie completely or partially within the Ecorse River watershed. These

entities are listed below.

Allen Park

Dearborn Heights

Ecorse

Inkster (small portion)
Lincoln Park

Melvindale (small portion)

Romulus
Southgate
Taylor
Westland
Wyandotte

Detroit Metropolitan Wayne County Airport

Land use for the watershed shows that the most prevalent land use type is single-family residential at 46% of the
watershed. Another 43% of the watershed is divided between the following land use types: commercial, industrial,
grasslands, institutional, transportation and woodlands and wetlands at less than 10% each (See Table 2).

Figure 2 depicts the distribution of land use throughout the Detroit and Ecorse river watersheds.

Table 1. Detroit River Watershed Land Use Data

for Michigan (SEMCOG 2000)

Active Agriculture 19,515
Commercial Office 28,886
Extractive 1,618
Grassland 26,698
Industrial 29,169
Institutional 15,737
Multiple Family 17,977
Outdoor 21,266
Residential With Vacant 21,049
Single Family 172,969
Transportation 28,766
Under Development 5,227
Vacant Land 2,584
Water 3,989
Woodland - Grassland 38,850

(Total | 434300

%
4.5%
6.7%
0.4%
6.1%
6.7%
3.6%
4.1%
4.9%
4.8%
39.8%
6.6%
1.2%
0.6%
0.9%
8.9%

Table 2. Ecorse River Watershed Land Use Data
(SEMCOG 2000)

Active Agriculture
Commercial Office
Extractive

Grassland

Industrial

Institutional

Multiple Family
Outdoor

Residential With Vacant
Single Family
Transportation

Under Development
Vacant

Water

Woodland - Grassland
Total

1,265 5%
1,980 7%
139 1%
2,012 7%
2,017 7%
1,341 5%
543 2%
727 3%

0 0%
12,773 46%
2,315 8%
263 1%
0 0%

152 1%
2,144 8%

otz |
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Figure 1. Project Area Map
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Figure 2. Land Use Distribution (SEMCOG 2000)
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Detroit River & Ecorse River E. coli
Monitoring to Support TMDL Development

Study Design

MONITORING SITE LOCATIONS

Detroit River

The primary factors used to determine the monitoring locations on the Detroit River were the location of known
combined sewer outfalls, the location of the international boundary and available budget. Even though the MDEQ
and EPA do not have jurisdiction in Canadian waters, an assessment of the Detroit River would have been
incomplete if Canadian waters were not considered. Therefore sampling occurred shore to shore across the
international boundary. Nine monitoring transects were placed roughly evenly spaced over the course of the River,
with one placed at the most upstream and downstream ends of the River.

There were multiple sampling sites associated with each transect. The number of sampling sites was based on the
width of the river. Three to nine sampling sites were roughly evenly spaced across the river. The left and right most
sites were generally within 50 feet of the shorelines. Sampling site “A” always corresponds to the left most sample
nearest to the US mainland. The sampling transects and their corresponding sampling sites are described in Table 3
and Figures 3a and 3b.

Table 3. Detroit River Transect Descriptions (listed upstream to downstream)

Sa—gig%g Transect Description

DRO A-E Outlet of Lake St. Clair and upstream end of Windmill Pointe Park and upstream of Peche Island

DR1 A-E Upstream of Belle Isle and downstream of Little River

DR2 A-C Scott Middle Ground near the Detroit Boat Club, north side of Belle Isle
DR2 D-F Fleming Channel, south side of Belle Isle

DR3 A-E Downstream of the GM Renaissance Center

DR4 A-E At Fort Wayne

DR5 A-E Downstream of the Rouge River cut-off channel and Zug Island

DR6 A-E Downstream of the Ecorse River

DR6 F-H North end of Fighting Island to the downstream of Turkey Creek

DR7 A-C Trenton Channel near Elizabeth Park

DR7 D-I Grosse lle to downstream of the Canard River

DR8 A Near Brownstown Creek outlet

DR8 B-I Upstream of Lake Erie and downstream of Celeron Island to the Canadian mainland

Ecorse River

Several factors were considered during selection of the monitoring sites for the Ecorse River including: flow
conditions (the Detroit River keeps the Ecorse River and the LeBlanc Drain surcharged with water for several miles
inland), drainage characteristics, field crew safety during sampling and available budget. Ten sites were selected:
four sites on the North Branch, three sites on the South Branch, two on the LeBlanc Drain and one on the main stem
of the River near its outlet to the Detroit River. The sampling sites are depicted in Figure 4 and in Table 4.

At monitoring locations EC8 and EC10, the LeBlanc Drain runs within twin, side by side concrete pipes. Since it did
not appear that these twin pipes were hydraulically connected, both pipes were sampled at each of these locations.
An illegal sanitary sewer connection from a mobile home park to the LeBlanc Drain was discovered by the Wayne
County Department of Environment in mid June. This connection was located just upstream of monitoring station

Study Design n



Figure 3a. Upper Detroit River Monitoring Locations
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Figure 3b. Lower Detroit River Monitoring Locations
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Figure 4. Ecorse River Monitoring Locations
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EC8B. Upon this discovery, sampling was halted at EC8B, and station EC10 was added about a half of a mile
upstream of ECS8.

A more detailed description of both the Ecorse and Detroit river monitoring locations, which includes latitude and
longitude information, aerial maps and site photographs, is contained in Appendix A.

Table 4. Ecorse River Monitoring Site Descriptions (listed by branch upstream to downstream)
Site ID | Site Description
ECO Main stem at W. Jefferson Ave.
North Branch of Ecorse Creek
EC4 at Smith Street
EC3 at Beech Daly Road
EC2 at Pelham Road
EC1 at Fort Street
South Branch of Ecorse Creek
EC7 at Beech Daly Road
EC6 at Pelham Road
EC5 at Fort Street
LeBlanc Drain
EC10A | South pipe at Hartwick Road and N. Wayne Street
EC10B | North pipe at Hartwick Road and N. Wayne Street
EC8A South pipe at Capitol Road and Howard Street
EC8B North pipe at Capitol Road and Howard Street
EC9 Drain outlet at Council Pointe Park

SAMPLING FREQUENCY & METHODS

All monitoring sites were sampled on a weekly basis from May 1, 2007 through October 2, 2007. Two exceptions to
the weekly sampling occurred at sites ECO and EC9. These sites were only sampled when flow was present. Each
site was visually inspected during wet conditions and if positive flow was observed, then a single sample was
collected. In addition, there were a few occasions during the sampling period that flow was not observed at sites
EC2, EC4, EC5 and EC10. These sites were not sampled when flow was absent.

For the North and South Branches of Ecorse Creek, three grab samples were taken at every monitoring station.
Samples were collected across the stream width at the 25%, 50t and 75t quartile locations. For the LeBlanc Drain a
single grab sample was collected at each site. For the Detroit River, a single grab sample was collected at each
sampling site across the transect.

After several weeks of sampling, the analytical data was reviewed by the project team for the purpose of determining
where to collect the samples for BST analysis. Factors considered were previous E. coli concentrations, weather
conditions and budget. Locations that frequently had elevated E. coli concentrations, regardless of location, were
targeted for BST testing based on weather conditions. Initially only ten BST analyses were budgeted in the project
scope, but in September 2007 additional funding was released by the EPA. This allowed for approximately 20
additional BST analyses for the project area. The resulting BST locations are depicted in Figures 3a, 3b and 4.

A complete description of the sampling methodology can be found in the Quality Assurance Project Plan, which is
included as Appendix B.
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ANALYTICAL METHODS

Three analytical methods were utilized during this project — one traditional microbiological method was used to
quantify the samples for E. coli density and two genetic microbial source tracking methods were used to identify the
sources of the E. coli bacteria. E. coli enumeration was conducted using EPA method 1103.1. Multiple dilutions of
each sample were analyzed yielding results between 10 and 360,000 colony forming units/100mL (cfu/100mL).

The genetic methods, the Human Enterococcus ID™ and the Human Bacteroidetes ID™, used the same process
(polymerase chain reaction) to detect biomarkers for human contamination. Results for both tests were reported as
either "positive" or "negative" for a biomarker that is found only in bacteria from the human gastrointestinal system.
Bacteroidetes organisms will not survive long outside of the host organism, but are found in higher numbers in fecal
samples. Therefore, a "positive" for the Human Bacteroidetes ID™ test indicates the presence of recent and likely a
geographically close source of fecal pollution from human source(s). Enterococcus organisms survive longer than
Bacteroidetes, but are found in fewer numbers in fecal samples. Therefore, presence of the human Enterococcus
biomarker indicates E. coli contamination from a human source that may have occurred days prior and/or a longer
distance upstream of the sampling point. A “positive” result for either test indicates the presence of E. coli from
human source(s).

It should be noted that false negatives can occur with either test when low numbers of the target organisms are
present.

Study Design



Detroit River & Ecorse River E. coli
Monitoring to Support TMDL Development

Results & Discussion

The E. coli analytical data is presented below in a variety of different manners. Summary statistics are provided in
tables and graphs displaying the measure of central tendency (number of samples, geometric mean and range) for
each monitoring site. The distribution of the data is graphically displayed by weather condition in pie charts that are
overlaid on the project maps. Spatial variation from location to location was also considered. The frequency of WQS
exceedances is also calculated and displayed. On the Detroit River, only data from U.S. waters was used in the
comparison to the WQSs.

Approximately 500 samples were collected and analyzed for E. coli from the Ecorse River, while 1,300 samples were
collected and analyzed from the Detroit River. A total of thirty-one BST samples were collected and analyzed:
twenty-seven samples from the Ecorse River and four from the Detroit River. The sampling dates and all analytical
results are included in Appendix C.

DETROIT RIVER E. COLI CONCENTRATIONS

For the purpose of calculating geometric mean values, results for the Detroit River transects were divided into two or
three groups based on the location of islands in the River and by the location of the international boundary. This
resulted in separate geometric means for samples collected in US and Canadian waters. A minimum of three E. coli
values were used for the geometric mean calculation per the Michigan WQSs. For transects that only had two
samples, a third value was obtained by interpolating between the nearest two samples. For instance, at transect DR0
only two samples, A and B, were collected in US waters (See Figure 3a). A third value was estimated by
interpolating between sampling site B and C. These three values were used to calculate the geometric mean for the
US portion of the transect.

At the transect along Grosse lle, three daily geometric means were calculated: one for the Trenton Channel, one for
the west side of Grosse lle in US waters and one for west side of Grosse lle for samples in Canadian waters.
Upstream of Lake Erie along transect DR8, sample A was handled separately because it was located away from the
rest of the samples, near the outlet of Brownstown Creek.

The minimum, maximum, median and average geometric mean values for each transect are shown in Table 5.
Based on the average values, the highest E. coli concentrations are found in the near Brownstown Creek (DR8) and
the Trenton Channel (DR7). Very high maximum geometric values (above 1,000 cfu/100mL) were detected from the
Canadian side, directly across from the Rouge River (transect DR5) downstream to the US side of the Lake Erie
(DR8) transect.

The daily geometric mean values were further evaluated based on weather conditions. Wet weather conditions were
defined by events with rainfall volumes totaled 0.2” or more over the 30 hour period that preceded the start of a
sampling event. Seven wet weather events were sampled during the twenty-three weeks of sampling.

The distribution of the daily geometric mean values for dry and wet weather conditions are depicted in Figures 5a &
ob. From this analysis it is apparent that elevated geometric means generally occurred during wet conditions. Wet
weather sources typically include contaminated stormwater runoff, untreated combined sewer overflows and sanitary
sewer overflows. A detailed analysis of the possible sources of E. coli in the Detroit River watershed will be
assessed in the upcoming TMDL document.

Results & Discussion



Table 5. Detroit River Geometric Mean Statistics (based on 23 values per transect)

Transect Sargipt)éing Countr Daily Geometric Means (cfu/100mL
| oinge
us 10 30 10 14

DRO - Outlet of Lake St. Clair A.B,BIC

C-E CA 10 49 10 14

DR1 — uls of Belle Isle A-C us 10 9 10 16
CD,D, E CA 10 56 14 18

DR2 - Belle Isle A-C us 10 107 13 23
DIE,E, F CA 10 37 13 16

DR3 - Renaissance Center A-C Us 10 125 10 22
CD,D, E CA 10 119 28 31

DR4 — Fort Wayne A-C us 10 130 10 20
C/D,D, E CA 10 190 31 46

DR5 — ds Rouge River A, B, B/IC us 13 391 23 60
C-E CA 16 1,015 37 159

DR6 - d/s Ecorse River A-E us 11 2,125 29 151
DR6 — d/s Turkey Creek F-H CA 10 1,745 71 231
DR7 - Trenton Channel A-C us 10 7,027 19 366
DR7 - west side of Grosse lle D-G us 10 2,584 10 130
DR7 —d/s Canard River G/H, H, | CA 10 516 17 75
DR8 - near Brownstown Creek A* us 10* 3,000* 80" 403"
DR8 - u/s of Lake Erie B-F us 10 6,312 12 264
DR8 - u/s of Lake Erie G-I CA 10 87 14 23

*Based on single analytical values, not daily geometric means
Sampling sites listed as “B/C” indicates that E. coli values were interpolated between sites B and C.

Next, the daily and 30-day geometric means for each transect were compared to the Michigan WQSs for E. coli. This
comparison was made for samples taken in US waters only. Of the 230 daily geometric means calculated, the WQS
was exceeded seven times. These exceedences occurred at the Rouge River, Ecorse Creek, Trenton Channel,
Grosse lle and Lake Erie transects as shown in Table 6. All seven exceedences were associated with two rain
events that measured 2.4” and 0.8” on August 21t and October 2", respectively’.

The Detroit River 30-day geometric means exceeded Michigan’s monthly WQS two of 190 times. These
exceedences occurred in the Trenton Channel.

Lastly, a spatial comparison of the Detroit River E. coli data was made (See Figure 6a & 6b). For this comparison,
the average E. coli concentration was calculated at each sampling site for the entire twenty-three week sampling
period. This comparison shows that the highest E. coli concentrations were located along the shorelines (both US
and Canadian); while the mid-river flows generally had very low E. coli concentrations. This is most apparent
downstream of the Rouge and Ecorse rivers (DR5 & DR6, respectively). Absent of the direct influence of the inland
rivers, there is less variation of E. coli concentrations across the transects, although shoreline samples still tend to be
higher. Two exceptions to this occur at the outlet of Lake St. Clair (DR0) and across transect DR7. The River
appears to be fairly well mixed horizontally at these transects.

' Rainfall amounts were summed over the 30 hour period prior to the start of sampling, as measured at Detroit Metro Airport.
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Table 6. Detroit River Water Quality Exceedences (US Waters only)

Sampling Daily Geometric Mean 30-Day Geometric Means

; Exceedences Exceedences
Groupings | values >300 cfu/100mL I >130 cfu/100mL

vales
DRO - Outlet of Lake St. Clair A B, BIC 23 0 0% 19 0 0%
DR1 - u/s of Belle Isle A-C 23 0 0% 19 0 0%
DR2 - Belle Isle A-C 23 0 0% 19 0 0%
DR3 - Renaissance Center A-C 23 0 0% 19 0 0%
DR4 - Fort Wayne A-C 23 0 0% 19 0 0%
DR5 - d/s Rouge River A B,BIC 23 1 4% 19 0 0%
DR6 - d/s Ecorse Creek A-E 23 2 9% 19 0 0%
DRY7 - Trenton Channel A-C 23 2 9% 19 2 9%
DR7 — west side of Grosse lle D-G 23 1 4% 19 0 0%
DR8 - u/s of Lake Erie B-F 1 0 0%

_---
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Figure 5a. Detroit River Daily Geometric Mean Frequency Distribution — Dry Conditi
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Figure 5b. Detroit River Daily Geometric Mean Frequency Distribution — Wet Conditions
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Figure 6b. Spatial Distribution of Average E. coli Concentrations across the Lower Detroit River (cfu/100mL)
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ECORSE RIVER E. COLI CONCENTRATIONS

The E. coli concentrations on the North and South Branches of Ecorse Creek were typically very high. The minimum,
maximum, median and geometric mean values for each sampling location are shown in Table 7. Based on the
average values, the highest E. coli values on the North Branch and South Branch were found at Pelham Road (EC2)
and Fort Street (EC5) where averages were above 15,000 cfu/100mL.

With elevated E. coli concentrations in the open watercourses of the watershed, it was not surprisingly that the
enclosed LeBlanc Drain storm sewer concentrations were high as well. Even the minimum E. coli values on the
LeBlanc Drain were high, with minimum values for three sites above 1,000 cfu/100mL. Furthermore, the highest
average concentrations on the Drain exceeded 90,000 cfu/100mL at EC10B and EC8B. As mentioned earlier, a
sanitary sewer from a mobile home park was found discharging upstream of EC8B. Sampling stopped at this site
when this illicit connection was discovered.

Table 7. Ecorse River Geometric Mean Statistics (sites arranged upstream to downstream)

Daily Geometric Means (cfu/100mL
Sampling Sites
ping A2z Minimum | | Maximum Median Average
of Values

ECO - Outlet of Ecorse River 3 2,500* 11,000* 2,900* 5,467*
North Branch Ecorse Creek

EC4 - Smith Street 17 62 30,300 2,257 4175

EC3 - Beech Daly Road 23 191 15,715 1,651 4,014

EC2 - Pelham Road 16 22 108,774 5,227 15,329
EC1 - Fort Street 23 136 21,828 1,305 3,639

South Branch Ecorse Creek

EC7 - Beech Daly Road 23 148 19,480 1,843 3,153

EC6 - Pelham Road 23 17 15,874 2,280 3,204

ECS5 - Fort Street 21 1,437 105,762 7,013 16,850
LeBlanc Drain

EC10A - South pipe at Hartwick and Wayne 16 420* 40,000* 5,050* 10,395
EC10B - North pipe at Hartwick and Wayne 14 2,200* 590,000* 30,000* 98,671*
ECB8A - South pipe at Capitol and Howard 23 1,100* 180,000* 7,600* 22,117*
ECB8B - North pipe at Capitol and Howard 8 5,800* 280,000* 70,000* 93,863"
EC9 - Drain outlet 9 700* 70,000* 7,000* 14,689*

*Based on single analytical values, not daily geometric means

As with the Detroit River data, the Ecorse Creek daily geometric mean values were evaluated based on weather
conditions. The resulting daily geometric means are displayed on box plots that were developed for the North
Branch, South Branch, and the LeBlanc Drain. This analysis reveals an unusual phenomenon at some of the
monitoring locations. Dry weather values are generally the same as the wet weather values at sites EC2, EC5, EC8
and EC10. In most urban watersheds in southeast Michigan, dry weather values are much lower than wet weather
values. This indicates the presence of dry weather sources upstream of these locations (See Figures 7a, 7b and 7c).
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How to Interpret a Box and Whiskers Plot

The median value is the center point of the data set, regardless of the values.
50% of the data are above this value, and 50% of the data are below it.

The box portion of the plot contains a total of 50% of the data. The box

incorporates 25% of data directly above the median value and the 25% of data Whisker
directly below the median value. The top of the box signifies the 75t percentile

(75% of the data is below this point). The bottom of the box signifies the 25t

percentile (25% of the data lies below this point). The larger the box, the more

variable the data. The box

The whiskers encapsulate 80% of the data. The top whisker represents the 90t
percentile, and the bottom whisker represents the 10t percentile. Whisker

Any data that does not fall within these values, are considered outliers, and are
displayed as dots outside of the whiskers.

— Qutliers
{ 90t percentile

LI )

75t percentile

Median Value
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4_
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+ «— Qutliers

Figure 7a. North Branch Ecorse Creek Daily Geometric Means
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Figure 7b. South Branch Ecorse Creek Daily Geometric Means
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The median values of the wet weather samples are fairly constant on the North Branch at around 4,000 to 5,000
cfu/100mL. The median dry weather values seemed to peak at the Pelham Road site (EC2) at approximately 5,000
cfu/100mL. The dry weather E. coli concentrations appear to drop at the next downstream site, Fort Street (EC1),
where the median value was around 800 cfu/100mL. On the South Branch, the wet weather median values were in
the same range as the North Branch, where they varied between 3,000 and 6,500 cfu/100mL. The highest median
dry and wet weather values were at the most downstream location, Fort Street (EC5).

Analysis of the Ecorse River data revealed that both the North and South Branch of Ecorse Creek rarely met WQSs.
On a site by site basis, 76% to 100% of the daily geometric means exceeded the full body contact standard of 300
cfu/100mL and 52% to 100% of the geometric means exceeded Michigan's partial body contact standard of 1,000
cfu/100mL. Further emphasis of the water quality problems are shown in the 30-day geometric mean comparisons,
where all of the values exceeded the 30-day standard of 130 cfu/100mL. Table 8 depicts the comparisons to WQSs,
while Figures 8a and 8b depict the distribution of the geometric mean data graphically.

Table 8. Ecorse River Water Quality Exceedences

Daily Geometric Means 30-Day Geometric Means

. : Exceedences Exceedences
Sampling Sites
Ping No. of >300 cfu/100mL \’;‘;ugf >130 cfu/100mL

velves i

North Branch Ecorse Creek

EC4 - Smith Street 17 13 76% 6 6 100%
EC3 - Beech Daly Road 23 21 91% 19 19 100%
EC2 - Pelham Road 16 15 94% 2 2 100%
ECL - Fort Street 23 21 91% 19 19 100%
South Branch Ecorse Creek

EC7 - Beech Daly Road 23 22 96% 19 19 100%
EC6 - Pelham Road 23 22 96% 19 19 100%
EC5 - Fort Street 100% 100%

ows e s | o | oo | | o

The LeBlanc Drain had higher E. coli concentrations than found in the open branches of Ecorse Creek. In fact,
ninety-five percent of the samples exceeded 1,000 cfu/100mL and forty-one percent of the samples exceeded 10,000
cfu/100mL (See Table 9).

Table 9. LeBlanc Drain E. coli Concentration Distribution

Sampling Sites Total No. E. coli Range (cfu/100mL)
ping of Values 301-1,000 | 1,001 10000 >1oooo

EC10A - South pipe at Hartwick and Wayne 16 2

EC10B - North pipe at Hartwick and Wayne 14 O 0 6 8

ECB8A - South pipe at Capitol and Howard 23 0 0 14 9

ECB8B - North pipe at Capitol and Howard 8 0 0 3 5

EC9 - Drain outlet 0 1 2
—n
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BACTERIAL SOURCE TRACKING RESULTS

It should be emphasized that bacterial source testing was only used on a limited number of samples at a select
number of locations. Since comprehensive testing was not performed (multiple samples over a long period of time), a
“negative” result at any given site doesn’t mean that human contamination is not present at that site, only that it was
not present in that particular sample.

Detroit River

Four bacterial source tracking (BST) samples were collected on the Detroit River. As mentioned earlier, the selection
of the BST sites were based on the E. coli results for each site from earlier sampling events. Also noted earlier, due
to budget constraints most of the BST sampling came at the end of the monitoring period when additional funding
was allotted by the EPA.

Up to August 21, 2007, the highest E. coli concentrations on the Detroit River were found near the Canadian
shoreline at locations DR3E, DR4E, DR5E and DR6G. These high values were associated with wet weather
conditions. Therefore, these sites were subject to BST analysis during wet weather conditions.

Results from two of the four sites, DR3E (Renaissance Center) and DR4E (Fort Wayne), showed presence of the
human biomarker using the Human Enterococcus ID™ indicating the presence of E. coli from human sources (See
Figure 9a).

Ecorse River

Due to the widespread E. coli problems in the Ecorse River watershed, all of the sites were selected for BST analysis
during both dry and wet conditions, except the outlet of the LeBlanc Drain (EC9), the outlet of Ecorse River (EC0)
and on the LeBlanc Drain at EC8B (a known human source was already found here). Generally, each site was
sampled once during dry and once during wet conditions.

During dry conditions, the human biomarker was present at all sites on the North and South Branches and on
LeBlanc Drain, except EC7 (South Branch at Beech Daly). To confirm the negative result initially found at EC7, the
site was sampled two more times for BST analysis. The results were always negative for the human biomarker,
giving a strong indication that E. coli from human sources was not impacting this site during dry conditions (See
Figure 9b).

During wet conditions, fewer positive results were found in the watershed. The human biomarker was found at sites
EC7, EC8A and EC10B indicating the presence of E. coli from human sources at these sites (See Figure 9a). Based
on experience in other watersheds and the dry weather conditions, it is likely that positive results would have been
found at all sites if repeated sampling could have been performed during wet conditions.

All project BST data, the associated E. coli and Enterococcus concentrations are reported in Appendix E, by weather
condition.

Results & Discussion
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Detroit River & Ecorse River E. coli
Monitoring to Support TMDL Development

Quality Control Review

All project efforts from sample collection to laboratory analysis were performed under the guidance of a Quality
Assurance Project Plan (QAPP), which was approved by the MDEQ and EPA prior to the start of sampling. An
analysis of the data precision and completeness is provided below.

PRECISION

Field precision, or the ability of the sampling team to collect two samples with a high degree of similarity, was
assessed by the collection and submission for analysis of field duplicate samples. Field duplicate samples were
collected from the same location, at the same time, using the same sampling method, and were then independently
analyzed in the same manner. One duplicate sample was collected for every ten E. coli samples.

For quantitative microbiological analysis, precision is calculated using the method outlined in Standard Methods for
the Examination of Wastewater, 18t Edition, section 9020B.4.b:

RPDpacteria = (log X1 = log X2)

The RPDyacteria Should be lower than 3.273 Riog / n, where Ry is the difference in the natural log of replicate samples
for the first or most recent set of 15 samples, and where n is the number of samples.

All but one of the reviewed duplicate sample sets fell within the acceptable range for precision as described above.
The ten analytical results closest to the one out of range duplicate were flagged (See Appendices C & D).

ACCURACY

Accuracy was assessed by the laboratory staff through the analysis of positive and negative controls. Negative
controls were also used by field staff in the form of blank samples. One blank sample was collected for every twenty
E. coli samples throughout the course of the field effort. All blanks were handled and analyzed in the same manner
as the river samples. Three of the eighty-six blanks were found to be at or above the sample detection limit of 10
cfu/100mL. The twenty analytical results closest to the three out of range blanks were flagged (See Appendices C &
D).

COMPLETENESS

Every effort was made to obtain valid data for each sampling point at all times. Completeness was measured by
dividing the number of usable sample results by the total number of sample results. The completeness objective for
this project was 90%.

As mentioned above, one of the duplicate samples collected from Ecorse Creek did not meet the precision
requirements. The laboratory and field crew reviewed their procedures and found no erroneous behavior, thus it was
the project QA/QC manager’s opinion that the analytical results from the 10 samples collected closest to the
erroneous duplicate sample were kept and used in calculations, but flagged.

Also noted earlier, three blank results were above the detection limit. These blanks were taken during sampling
events 2 and 3. Following this discovery, the field manager reviewed sample collection procedures with the field staff.
This review included how to handle the laboratory bottles and a reminder to wear clean latex gloves at each sampling
site. No further problems occurred following this discussion.

Quality Control Review



The analytical results surrounding two of the out of range blanks were below the detection limit and the results
surrounding the third blank were much higher than the detection limit, but consistent with other site results. Based on
this information, it was the opinion of the project QA/QC manager that the problem was isolated in nature and not
systemic. Thus, the twenty analytical results surrounding the faulty blanks were flagged, but used in project
calculations.

This resulted in a total project completeness factor of 96%. Thus, the project completeness objective was met (See
Table 10).

Table 10. Completeness Calculations

I
collected flagged samples % Complete
Detroit River 1,311 1,271 97%
Ecorse Creek 511 481 94%

1,822 1,752

DEVIATIONS FROM THE QAPP

The original QAPP was approved on May 3, 2007. The first sampling event was conducted with verbal approval of
the QAPP, but not written approval. Since the sampling procedures and analytical methods utilized during the first
event were consistent with the QAPP and all subsequent effort, the data was judged valid and kept for final data
analysis.

The QAPP was revised twice throughout the course of the project: once on August 6™ and August 20t. These
modifications were necessary to account for the change in E. coli sampling sites along Ecorse Creek and to account
for the BST sampling locations, which were determined as the project proceeded.

No other deviations to the QAPP occurred throughout the course of the project. The final approved QAPP dated
August 20, 2007 is included in Appendix B.

Quiality Control Review v



Detroit River & Ecorse River E. coli
Monitoring to Support TMDL Development

Conclusions

DETROIT RIVER

There were infrequent exceedances of water quality standards on the Detroit River as indicated by E. coli
concentrations. Michigan’s daily WQS for E. coli (300 cfu/100mL) was exceeded in three percent of the calculated
geometric means for the US portion of the River. Based on the 2007 monitoring data, elevated E. coli concentrations
are associated with wet weather conditions and are generally restricted to the US and Canadian near shore zones
(within 50 feet of the shoreline). The highest E. coli concentrations were found at the confluence of the Rouge and
Ecorse rivers in Michigan and upstream of Turkey Creek in Ontario.

Limited bacterial source tracking analysis was conducted on the Detroit River. This analysis revealed that E. coli
from a human source(s) was present in two of four samples from the River upstream of the Rouge River near the
Canadian shoreline. These samples were collected during wet weather conditions indicating that contamination was
likely entering the River via combined sewer overflows and/or sanitary sewer overflows.

ECORSE RIVER

There were frequent, almost consistent, exceedances of water quality standards on the Ecorse River, as indicated by
E. coli concentrations. Collectively the North Branch and South Branches of Ecorse Creek exceeded Michigan's
WQSs for the daily and 30-day standard 92 and 100% of the time, respectively. In fact, 73% of the daily geometric
means were above the partial body contact standard of 1,000 cfu/100mL.

The LeBlanc Drain had higher E. coli concentrations than found in the open branches of Ecorse Creek. On the
LeBlanc Drain ninety-five percent of the samples were above 1,000 cfu/100mL and forty-one percent of the samples
were above 10,000 cfu/100mL. These elevated E. coli levels were associated with both dry and wet weather
conditions.

E. coli from human sources was found in the North and South Branches or Ecorse Creek and in the LeBlanc Drain,
as indicated by the BST results. The likely sources include illicit connections from sanitary sewers in dry weather, as
well as contaminated stormwater runoff and sanitary sewer overflows in wet weather.

Conclusions
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Appendix A
Monitoring Site Descriptions

Detroit River Transects and Sampling Sites

DRO. Detroit River at Windmill Pointe Park and upstream of Peche Island (5 samples; A - E).

Latitude Longitude
A) 42.35835064 -82.92703645
B) 42.35633224 -82.92241775
C) 42.35288515 -82.91712634
D) 42.34237053 -82.91586434
E) 42.33782121 -82.91531816
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DR1. Detroit River just downstream of Conner Creek and upstream of Belle Isle (5 samples; A -

E).

Latitude
A) 42.35468108
B) 42.35214406
C) 42.34877209
D) 42.34518328
E) 42.34250257

Longitude
-82.95453615

-82.95480891
-82.95269410
-82.94919412
-82.94662352

DR2. Scott Middle Ground near Detroit Boat Club — (3 samples; A - C); and Fleming Channel -

south side of Belle Isle- (3 samples; D - F).

Latitude
A) 42.34624230
B) 42.34374190
C) 42.34112433
D) 42.33418801
E) 42.33195896
F) 42.32923393

Longitude
-82.99793904

-82.99675600
-82.99492316
-82.98538315
-82.98439809
-82.98222791
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DR3. Detroit River downstream of Renaissance Center (5 samples; A - E).

Latitude Longitude
A) 42.32199938 -83.06036382
B) 42.32031604 -83.06003891
C) 42.31899553 -83.05882954
D) 42.31781006 -83.05646123
E) 42.31704121 -83.05468874
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DR4. Detroit River at Fort Wayne (5 samples; A - E.)

Latitude
A) 42.29815947
B) 42.29733558
C) 42.29625858
D) 42.29550675
E) 42.29504390

Longitude
-83.09301218

-83.09218527
-83.09167842
-83.09083794
-83.08816116

DR5. Detroit River downstream of Zug Island at Rouge Edison Power Plant (left bank sample

within 50” of large steel circular mooring cribs)

Latitude
A) 42.27346185
B) 42.27194270
C) 42.27096137
D) 42.27050145
E) 42.27010370

Longitude
-83.11016713

-83.10808243
-83.10591027
-83.10368295
-83.10211272

(5 samples; A - E).

Monitoring Site Locations



DR6. Detroit River downstream of Ecorse River (5 samples; A - E); and Detroit River between
the northern end of Fighting Island and Canadian mainland, upstream of Canadian Grassy
Island (3 samples; F - H).

Latitude
A) 42.23474107
B) 42.23458321
C) 42.23500221
D) 42.23586082
E) 42.23584141
F) 42.24314941
G) 42.24319161
H) 42.24341662

Longitude
-83.14734236

-83.14332364
-83.13652997
-83.12995574
-83.12699253
-83.11353633
-83.11121634
-83.10933156
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DRY7. Trenton Channel near Elizabeth Park (3 samples; A - C); and Livingstone Channel
upstream of Stoney Island between Grosse lle and the Canadian mainland. (6 samples; D

-1).

Latitude

A) 42.13333648
B) 42.13281282
C) 42.13291022
D) 42.13140088
E) 42.13136715
F) 42.13219583
G) 42.13309550
H) 42.13498553

1) 42.06743985

Longitude
-83.17582879

-83.17350286
-83.17120609
-83.13804217
-83.13636504
-83.13134014
-83.12708265
-83.11678123
-83.17496398
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DR8. Detroit River downstream of the confluence of Brownstown Creek and the Frank & Poet
Drain (1 sample: A); and Detroit River downstream of Celeron Island across the shipping
channels to the Canadian Mainland. (8 samples: B - 1)

Latitude

A) 42.08017189
B) 42.06814735
C) 42.06743985
D) 42.06756631
E) 42.06778535
F) 42.06773695
G) 42.06812587
H) 42.07023456

1) 42.06965448

Longitude
-83.19282900

-83.18409027
-83.17496398
-83.16772411
-83.15976708
-83.15117024
-83.13384394
-83.12402730
-83.11718788
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Ecorse Creek Monitoring Sites

ECO. Ecorse River @ West Jefferson
Ave. (only during wet conditions, if
flow is present)

Sample A.

NOTE: It was determined that the boat
sample for DR6A is collected within 50
feet of the ECO location, and therefore
sampling at ECO was abandoned.

Latitude Longitude
42.23496565 -83.14826818

EC1. Ecorse Creek @ Fort Street, just south of
Fort/Outer Drive intersection.

Samples A - C.
Latitude Longitude
42.26204142 -83.16762035

Monitoring Site Locations



EC2. Ecorse Creek @ Pelham Rd, just north
of Van Born Rd.
Samples A - C.

Latitude Longitude
42.27131387 -83.23193383

EC3. Ecorse Creek @ Beech Daly, south
of Amherst St., west of Beech Daly.
Same location as USGS gauging
station #04168580.
Samples A - C.

Latitude Longitude
42.26941335 -83.28970221

Monitoring Site Locations



EC4. Ecorse Creek @ Smith Rd; located
between Middlebelt and Merriman on
Smith. Just West of Kenwood St.

Samples A - C.
Latitude Longitude
42.2457074 -83.3360464

EC5. South Ecorse Creek @ Fort Street, just
north of Fort/Goddard Rd intersection.
Access from gas station at NW corner of
intersection.

Samples A - C.
Latitude Longitude
42.22375458 -83.18165691

Monitoring Site Locations



EC6. South Ecorse Creek @ Pelham Rd, located
just north of Pelham/Goddard Rd
intersection. Access from vacant gas station
on west side of Pelham.

Samples A - C.
Latitude Longitude
42.22921665 -83.23010768

ANEe

EC7. South Ecorse Creek @ Beech Daly, located
north of Beech Daly/Goddard intersection.
Access from east side of road.

Samples A - C.
Latitude Longitude
42.22760215 -83.28865524

Monitoring Site Locations



LeBlanc Drain

EC8. Capital Rd. & Howard, three blocks
west of Fort St on Capitol. Capital is
between Goddard and Champaign on
Fort. Two manholes; one in the center
of the road and the other on the south
edge of the road. Sample A-B.

NOTE: Sampling was discontinued on EC8B
after June 19, 2007 an illicit connection was
discovered just upstream of this sampling
point. EC10 was added at this point.

Latitude Longitude
42.24035636 -83.18718233

EC9. LeBlanc Drain outlet at Council
Point Park, east of red, white and
blue monuments (only during wet
conditions, if flow is present).

Sample A
Latitude Longitude
42.23544598 -83.15983538

Monitoring Site Locations



EC10.Hartwick Rd. & N Wayne St. Hartwick is
between Goddard and Champaign. Two
manholes; both are in the road. Sample

A-B.
Latitude Longitude
42.2416850 -83.198242
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1.0 Project Objectives, Organization, and Responsibilities

The primary objective of this project is to collect E. coli and bacterial source data to be used in
developing the Total Maximum Daily Load (TMDL) for E. coli in the Detroit and Ecorse River
watersheds. This document is the quality assurance project plan (QAPP) for sample collection and
conducting data assessment to support TMDL development.

Project Objectives

This QAPP provides a description of the work to be performed to support the development of a
TMDL in the Detroit River and Ecorse River. This document also outlines procedures for
collecting samples, sample handling, laboratory procedures, evaluating results, and data handling
thus ensuring that the data used for TMDL development are scientifically valid and defensible and
that uncertainty has been reduced to a practical minimum. An extensive amount of data and
information will be collected to diagnose sources of E. coli, help quantify the level of existing
impairment, and provide a foundation on which restoration activities may be identified and
implemented. This QAPP will set forth the objectives, responsibilities, protocols, procedures, and
methods for obtaining primary data.

Project Organization

The sampling organization is Environmental Consulting & Technology, Inc. (ECT). As such,
ECT will be responsible for sample collection, handling, and delivery to the appropriate
laboratories. ECT will also be involved with the project planning, and project management.

Paragon Laboratory will serve as the laboratory for Escherichia coli (E. coli) enumeration.
Paragon staff will prepare the water samples and perform E. coli analysis using the EPA method
1103.1.

Source Molecular Corporation (SMC) has been selected to perform the bacterial source tracking
analyses. The scientists at SMC are authorities on microbial source tracking, emphasizing genetic
and molecular techniques.

Roles and Responsibilities

U.S. Environmental Protection Agency (EPA) Region 5 is funding this project, through a task order
under EPA’s Watersheds contract (no. 68-C-02-110) with RTI International; the Michigan
Department of Environmental Quality (MDEQ) is providing technical advice and oversight. The
RTI Team includes staff from Environmental Consulting & Technology, Inc. (ECT).

Julianne Socha will provide overall project/program oversight for this study as the EPA Region 5
Task Order Manager (TOM). Ms. Socha, along with Christine Alexander from the MDEQ will
review and approve the QAPP, final report and draft TMDL work plan and ensure that all
contractual issues are addressed as work is performed on this task order. Bill Cooter, the RTI task
order director (TOD), will work with the EPA Region 5 TOM to ensure that project objectives are
attained. Ms. Socha and Ms. Alexander will also be responsible for coordinating with contractors,
reviewers, and others to ensure technical quality; and adhering to project objectives and contract
requirements.

As Project Director, Mr. Cooter will supervise activities conducted under the contract. Dr. Sanjiv
Sinha will perform ECT Project Director duties, including review of all products before submittal
to RTI TOD. Ms. Annette DeMaria will carry out ECT Project Manager duties, including oversight
of the site selection, QAPP submission, final report preparation, monthly reporting and field crew
activities. Ms. Meghan McGahey will be responsible for QAPP development, data analyses,
weekly data reporting and will lead the sampling effort. Mr. Marty Boote will be responsible for
the TMDL work plan development.
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2.0 Project Definition/Background

The Detroit River is located in southeast Michigan and acts as a natural boundary between part of
the United States and Canada. The international boundary between the two counties runs down the
River, leaving Belle Isle, Grassy Island, Zug Island and Grosse Ile on the U.S. side of the River.
The river distance is approximately 32 miles from Lake St. Clair to Lake Erie (See Figure 1). The
water- surface elevation falls approximately 3 ft within the River, which has an average discharge
of about 186,000 ft*/s (USGS p. 10).

The Detroit River receives discharges from numerous stormwater outfalls, industrial point sources,
and several combined sewers (during heavy rains). The Rouge and Ecorse Rivers, as well as,
Conner and Marsh Creeks discharge to the River from the U.S. side.

The Ecorse River drains 43 square miles of Wayne County, Michigan and is home to about
160,000 people. There are three primary watercourses within the Ecorse Creek watershed: the
North Branch of Ecorse Creek extends 16 miles in the northern portion of the watershed, the
LeBlanc Drain runs 9.6 miles and drains the central portion of the watershed, and the South Branch
Ecorse Creek (also known as the Sexton-Kilfoil Drain) extends 16 miles draining the southern
portion of the watershed. As of September 2004, the River was receiving discharges from 48
permitted point source discharges and numerous storm sewers (Ecorse Watershed Management
Plan p. 2-1).

The water quality problems associated with the Detroit and Ecorse Rivers are summarized in Table
1.

Table 1. Detroit River and Ecorse River impaired segment as indicated on Michigan’s
approved 2006 303(d) List.

Reach Description River ID Affected Uses Pollutant/ Stressor
Detroit River Entire River from 061401 D | -Total body contact recreation | CSO, untreated

Lake St. Clair to sewage discharge,

Lake Erie pathogens (Rule 100)
Ecorse River, | Beech-Daly Rd 061301L | -Total body contact recreation | untreated sewage
North & South | downstream to Dix- discharge, pathogens
Branches Toledo Rd & Inkster (Rule 100)

Rd. downstream to

Electric Ave.

Part 4 of the Michigan Water Quality Standards, R323.1062 Microorganisms, requires that all
waters of the state be protected for total body contact recreation and not contain more than 130 E.
coli colonies per 100 mL, as a 30-day geometric mean. In addition, waters of the state that are
protected for total body contact shall not contain more than 300 E. coli colonies per 100 mL, as a
geometric mean of at least 3 samples collected during the same sampling event.
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Figure 1. Project Area
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3.0 Project Description

ECT will perform scheduled weekly sampling according to the procedures outlined in this
document. Samples will be collected weekly for a period of 22 weeks. Samples analyzed for E. coli
density. After the completion of several weeks of E. coli sampling, a subset of sites will be selected
for DNA sample collection and analysis. The DNA samples will be analyzed to determine if the
source of the E. coli is human/non-human in origin. A task by task description of this effort
follows.

Task 1: Evaluate watersheds to select appropriate sampling locations

ECT worked with the MDEQ/EPA to select the specific monitoring sites. The E. coli sampling
sites were selected based on several factors including personnel safety (i.e.: condition and width of
shoulder, vehicular traffic conditions, etc), available access to the river (i.e.: there are at least nine
public boat ramps along the Detroit River that can be used to launch a boat for sample collection
activities on the River), the size and condition of the stream, sufficient depth and flow, the relative
location to tributaries, the ability to return to the location by landmarks, and the availability of data
necessary for TMDL development. These selected locations are further described in Appendix A.

Task 2: Conduct E. coli sampling

The selection of sampling procedures was based on field staff safety (i.e.: avoidance of confined
space entries when storm sewer sampling is required), the holding time associated with the
analysis, the ability to collect a representative sample, and the parameters being analyzed (i.e.:
bacteria samples must be collected in sterilized containers).

ECT will perform scheduled weekly sampling according to the procedures outlined in this QAPP.
Sampling will be conducted at the locations outlined in Appendix A. Samples will be collected
from May 1-October 31, 2007 for a period of 22 consecutive weeks. Each sample location will be
recorded using a global positioning system (GPS) to within one-meter horizontal accuracy.

There will be three separate sampling approaches employed for this project. When referring to
“left” or “right” bank/side of the creek, orientation is always when looking upstream.

e Samples along Ecorse Creek will be collected from the upstream side of the bridge
crossing where practical. Three samples will be collected at each of the seven selected
crossing at the left, center and right portions of the stream, always starting at the left when
facing upstream.

e A single grab sample will be collected from the LeBlanc Drain from street level using a
sampling pole to lower the sterile laboratory bottle into the manhole. Samples will be
collected from the center of flow. If no flow is present, no sample will be collected. In
addition, grab samples will be collected from the LeBlanc Drain outlet at Council Point
Park and from the Ecorse River at the West Jefferson Ave. bridge during wet conditions as
long as flow is present.

e Samples from the Detroit River will be collected from the bow of a boat, when the boat is
facing upstream. Samples taken from the boat will be collected by retrieving a minimum
of three separate samples along the cross section of that river/creek/canal. The first sample
collected will be within 200 feet of the left bank (US shoreline in most cases). The
samples will traverse the cross section, with a minimum of three samples collected for
each designated river/creek/canal cross section. The final sample for a cross section will
be collected within 200 feet of the right bank (Canadian shoreline) where practical.
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All samples will be collected directly into a sterile laboratory bottle suspended on a sampling pole.
Samples will be collected in a manner that minimizes disturbance of the stream bottom so as to
avoid capturing sediments. Latex gloves worn during sample collection will be changed between
sampling sites. Field notes will be taken at each sampling site and will be recorded on the Sample
Collection Data sheets. Notes will include date, time, any notable stream conditions, etc. In
addition to the regular stream samples, duplicate and blank samples will be collected and sent to
the laboratory for analysis. Duplicate samples will be collected every 10 samples and field blank
samples will be collected every 20 samples.

Once sampling is completed, the samples will be stored in coolers at 4°C and transported to
Paragon Lab for analysis using EPA Method 1103.1. Samples will be transported to Paragon
laboratory for analysis within five hours of collection.

Task 3: Make E. coli data available to all project partners, public, etc.

Prior to the onset of sampling, ECT will receive a login ID and password for the MDEQ’s Beach
Monitoring website [http://www.deq.state.mi.us/beach/public/default.aspx]. On a weekly basis,
ECT will update the website with the previous week’s data. ECT will bulk enter the data from an
Excel spreadsheet provided by the laboratory. Before submitting the information, the person
entering the data will check 10% of the entries for accuracy. The data will then be copied, pasted,
and uploaded, thereby posting it to the website.

Additionally, ECT will submit the E. coli results electronically to the EPA/MDEQ in Excel®
spreadsheet format, on a weekly basis. An example of this format is included in Appendix B. The
data will be cumulatively entered into the spreadsheet and organized by watershed and by
monitoring station. The table will be set up to automatically calculate the daily geometric means
(and 30-day, if needed) and to highlight values above water quality standards. ECT will include a
description of any problems encountered during sample collection, transport and analysis, any
deviations from the QAPP, and any associated remedial actions taken to address the problems or
deviations. The final E. coli (and DNA) data will be presented in graphical and table format for
ease of interpretation.

ECT will submit the DNA data to the EPA/MDEQ within 4 days of receipt of the results. The data
will be transmitted in electronic spreadsheet format and organized by monitoring station. ECT will
include a description of any problems encountered during sample collection, transport and analysis,
any deviations from the QAPP, and any associated remedial actions taken to address the problems
or deviations.

Task 4: Conduct Quality Assurance checks on data

ECT will receive the E. coli analytical results from the laboratory in electronic MS Excel® format
so as to eliminate any errors that may occur in data transcription from the lab report to the
spreadsheet. Electronic reporting will also facilitate reporting to the MDEQ and the Beach
Monitoring website. ECT will pre-screen the E. coli results for quality purposes. ECT will ensure
that the laboratory reported results for each sample submitted and met the holding time and
detection limit. Once the data passes the initial quality control (verification) check, it will be
validated based on the procedures outlined in section 4 of this QAPP.

Task 5: Select sampling locations for DNA analyses

DNA sample locations will be a subset of the E. coli sample locations. The selection of the DNA
locations should be based on E. coli concentrations (i.e.: it is prudent to select sites that have E. coli
densities that are often above water quality standards) and the location of potential sources areas
(i.e.: placing sites upstream and downstream of potential sources — WWTP, large storm sewers,
combined sewers, etc. may provide some insight to what is occurring in the stream).
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After completing about 6 weeks of sampling, ECT will consult with MDEQ and EPA to determine
the locations for collection of samples for DNA analysis. Up to ten sites will be selected. Duplicate
samples will then be collected from all three locations of each of the ten selected sites. Only one
sample will be submitted for any given site. If weather permits, at least five samples will be
collected during a wet weather event. If possible, sampling for DNA analysis will be submitted
well before the end of the sampling period to ensure that DNA fingerprinting results will be
received with sufficient time remaining to incorporate these results in the final report. The locations
selected for DNA analysis are listed in Appendix E.

Task 6. Collect water samples for DNA analyses

The samples for DNA analysis will be collected as a split sample during the regular weekly
sampling, so as to directly correlate the E. coli density to the E. coli source. The DNA water
sample will be immediately shipped overnight (so as to reduce hold time and potential bacteria die-
off) to the DNA laboratory, but not analyzed until the E. coli density results are determined. This
will eliminate costly DNA analysis for samples that have geometric means below water quality
standards.

DNA samples will be collected concurrently with the E. coli samples. When DNA samples are
collected, the field team will collect a minimum of 200 ml of stream water in a sterile bottle. One
hundred milliliters will immediately be transferred to a sterile 100 ml bottle for DNA analysis. The
original bottle will be sent for E. coli enumeration as described previously. The DNA samples will
be placed with ice in a cooler and shipped by overnight courier to the Source Molecular facility in
Miami, Florida. Source Molecular will analyze the samples using both the human Enterococcus
and human Bacteriodetes identification methods. The result of the analysis for each sample will be
a determination of whether the source of the E. coli is human or nonhuman in origin.

Task 7: Develop draft work plan for TMDL development

Although the data collected for this project is intended for TMDL development, the actual TMDL
document is not covered under the scope of work for this project. Therefore, details regarding the
TMDL formation are not covered in this document.

However, ECT will develop a draft work plan that identifies available approaches for developing
E. coli TMDLs. The purpose of the draft TMDL work plan is to outline how an E. coli TMDL can
be developed for the Detroit and Ecorse Rivers, and is based upon a thorough review and
assessment of available water quality data, existing watershed conditions, and available methods
and predictive tools.

ECT will review available literature, other completed bacteria TMDLs, and guidance documents to
identify methods, predictive tools, and models for estimating loadings, setting numeric TMDL
targets, establishing linkages between pollutant sources and in-stream E. coli concentrations, and
determining an appropriate margin of safety. This review will result in a list of potential
approaches to developing the E. coli TMDL and an assessment of the different approaches. ECT
will provide a recommended approach based on its assessment of water quality data, potential
sources, and available approaches.

ECT will conduct an E. coli source assessment using GIS tools and available spatial data in
addition to existing management plans, reports, and databases. The assessment will identify the
distribution of various land uses and land types within the watersheds on a subwatershed basis.
Subwatersheds will be based on existing GIS data available through the Michigan Spatial Data
Library and other watershed modeling efforts. The watershed assessment will include research of
existing NPDES permits, watershed management plans, outfall databases, identified illicit
discharges, and other potential sources of information that may lead to identification of E. coli
sources. Spatial and temporal patterns in water quality will also be considered. The E. coli source
assessment will result in a list of potential and likely sources of E. coli throughout the watersheds.
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ECT will research and identify potential TMDL implementation strategies. The purpose of this
research is to outline and assess potential implementation strategies and existing frameworks. This
aspect of the work plan will require identification of stakeholders; assessment of existing
governmental frameworks; summarization of on-going storm water management, CSO, SSO, and
illicit discharge activities; and evaluation of existing watershed management plans.

The general schedule for deliverables under this project SOW is presented in Table 2. Project
activities include producing and then finalizing the QAPP, writing draft and final reports on the
sampling results, and developing the TMDL draft work plan.

Table 2. Schedule for Deliverables.

Action/Deliverable

Due date

Project Kickoff Conference Call

January 24, 2007

Sample Site Selection

February 12, 2007

QAPP delivered to EPA and MDEQ (Draft)

February 23, 2007

Participate in stakeholder meeting and
request feedback on the sampling locations

March 22, 2007

QAPP delivered to EPA and MDEQ (Final)

April 6, 2007 (within 7 days of receipt of EPA comment)

QAPP approved by EPA

Mid to late April 2007

Revised QAPP delivered to EPA and
MDEQ to include DNA sampling locations

June 22™

Monthly progress reports

January 2007 to January 2008 (by the 5™ of the month)

Weekly E. coli sampling

May 1 to October 31, 2007

DNA sampling and analysis

July 1 to September 14, 2007

Weekly sampling results input into website
and reported to MDEQ

May 11 to November 2, 2007

TMDL workplan (Draft)

October 19, 2007

Sampling Final Report (Draft)

November 21, 2007

Sampling Final Report (Final)

December 31, 2007

4.0 Quality Objectives and Criteria

The primary objective of this project is to collect data of a known quality that comply with MDEQ
rules for surface water quality monitoring programs to support the development of a Total
Maximum Daily Load (TMDL) for microbial contaminants in the Detroit and Ecorse River
watersheds. To achieve this objective, E. coli, the bacterial indicator organism identified in the
Michigan water quality standards, will be measured at several locations in the project area. In
addition, bacterial source tracking samples will be collected to identify sources of bacterial
contamination (human or non human) within the targeted drainage area.

A mixture of laboratory and field variables may affect data quality. The variables include sample
matrix variability, sample collection/handling procedures and equipment, sample analysis
techniques and record keeping. To control these variables, the Data Quality Objective (DQO)
process is used. DQOs developed for this project specify discrete parameters in six areas:
Precision, Accuracy, Representativeness, Comparability, Completeness and Sensitivity (PARCCS).
A Dbrief description of each of these parameters is presented below, along with the formulas for
calculation of precision, accuracy and completeness for the scheduled analyses.

Precision and completeness are expressed and evaluated quantitatively. Representativeness,
accuracy, comparability and sensitivity are more subjective in nature and are addressed in both
quantitative and qualitative terms. The primary QA objective is to measure the quantity of target
analytes in each sample without unacceptable bias.
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Note: There are no specific quality control measurement required of Source Molecular
Laboratories by EPA or MDEQ aside from routine laboratory quality control measurements
specified in Parveen, et.al., 1999. For details, refer to the complete ribotyping method included in
Appendix D.

Ambient Water Reporting Limits

The laboratory will not perform ambient water reporting limit (AWRL) verification for the E. coli
tests. The AWRL for E. coli results is normally 1 colony/100mL; however, the actual reporting
limit may vary from sample to sample depending on the density of the organisms in a sample and
the number of dilutions employed for each sample.

Precision

Precision is determined as a measurement of the closeness of individual test results under
prescribed conditions, and reflects a combination of random and systematic error, as well as natural
variation within a specific matrix. Only data generated within the required precision criteria will be
deemed usable. However, the Laboratory QC Manager, prior to rejecting data as unusable, will
closely evaluate the data for potential matrix interference and its effects on the results.

The precision of measured data is affected by natural variability in the sampling matrix as well as
laboratory and sampling factors. Laboratory precision will be assessed through the analysis of
laboratory control samples, as well as by initial and continuing calibration of instrumentation. In
addition, a semi-quantitative evaluation of laboratory precision will be assessed through analysis of
field duplicates submitted as blind samples to the laboratory.

Field precision or the ability of the sampling team to collect two samples with a high degree of
similarity, may also be assessed by the collection and submission for analysis of field duplicate QC
samples. Field duplicate samples are collected from the same location, at the same time, using the
same sampling method, and independently analyzed in the same manner.

For quantitative microbiological analyses, the method used for calculating precision is the one
outlined in Standard Methods for the Examination of Wastewater, 18M Edition, section 9020 B.4.b:

RPDbacteria = (10g Xl - IOg XZ)

The RPDyycreria should be lower than 3.27 ' Ry, / n, where Ry, is the difference in the natural log of
replicate samples for the first or most recent set of 15 samples, and where n is the number of
samples.

Accuracy

Accuracy measures the bias in a measurement system. Accuracy cannot be directly measured for
bacterial samples. Accuracy will be assessed by the laboratory through the analysis of positive and
negative controls.

Representativeness

Representativeness is an expression of the extent to which measured data accurately represents
actual conditions. The objective of this sampling effort is to collect samples that accurately
represent conditions in the field. The careful design of the sampling plan is of paramount
importance in ensuring that the data are representative of prevailing conditions. The sampling plan
specifies the number and location of samples to be collected.

The key factors considered in the design of the sampling plan included: (1), providing a sufficient
number of samples, and (2) sufficient spatial distribution of samples to ensure that the target area is
covered.
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Finally, representativeness is dependent on using appropriate sample collection, handling, and
analysis procedures. These procedures are described elsewhere in this document.

Completeness
Every effort will be made to obtain valid data for each sampling point at all times. Completeness
will be measured by dividing the number of planned usable sample results to the total number of
sample results. The completeness objective for this project is for 90% of the planned data to be
usable (samples collected and analyses generated within the established control limits for precision
and accuracy). Completeness is calculated as:

%C = (V/T) * 100%

Where

V = Number of measurements judged valid

T = Total number of samples analyzed

Comparability

In order to maximize the degree of comparability of data generated for this project with previous
sampling and analysis program results, sampling locations will, whenever possible, correspond to
locations used in the foregoing studies. Sample collection methods, holding times, sample
preservation and laboratory analysis methods will all be conducted in accord with specified
standard methods and protocol. The object is to facilitate observations and conclusions that can be
directly compared with historical and/or available background data.

Sensitivity

Sensitivity is a term broadly applied to the minimum detection capabilities of the specified methods
of analysis and instruments used to conduct the scheduled analyses. Minimum detection limits and
practical quantitation limits must be established to assure that the selected method of analysis is
sensitive enough to detect and quantify concentrations for the parameters of interest. The method
description provides a discussion of the Method Detection Limits (MDLs) for the procedure. These
limits have been reviewed and judged to be adequate for the purposes of this study.

Another variable that may affect sensitivity is holding time. Each analytical procedure has a
designated maximum holding time from the point of sample collection to extraction and analysis in
the laboratory. The maximum holding time for each analytical parameter is listed in the
corresponding method’s specific SOP.

Adequate sensitivity in the project data will be verified through a comparison of the reported PQLs
after analysis to those in the method’s SOPs. Holding times will likewise be compared to the
maximum time specified in each method specific SOP.

5.0 Special Training Requirements

No special training requirements or certifications are necessary for the completion of this work. It
is advisable that individuals selected to be sampling team members have received appropriate
health and safety training that is typical for environmental professionals.

6.0 Documentation and Records

Sampling information will be recorded on sample collection data sheets. The sheets have been
prepared specifically for water quality sampling. A copy of the sample collection sheet is included
in the Sample Collection and Handling SOP; in Appendix B. Sampling sheets are completed on-
site at the time sampling occurs. Project staff shall retain sampling collection records and all
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records of field activity for five years following completion of the project. Additionally, all field
records will be submitted to the MDEQ with the final report.

The laboratory will provide data in electronic format. The handling of data from this point on, is
discussed in sections 16.0 — Data Management, 18.0 — Reports to Management, and 19.0 — Data
Review, Verification, & Validation Methods.

The RTI Team will prepare monthly progress reports that will address task and subtask milestones,
deliverables, adherence to schedule, and financial progression at the end of each full month while
the task order for this project is open. Data and assumptions used to develop the TMDL models
will be recorded and provided to EPA for inclusion in the TMDL report.

The RTI Team will maintain a project file, which will act as a repository for all field logs, sampling
data and any additional information used to develop the TMDL workplan. This file will be
maintained for at least five years (unless otherwise directed by the EPA Region 5 TOM).
Electronic project files will be maintained on network computers and backed up periodically. The
ECT Project Manager will supervise the use of materials in the project file. If requested by EPA,
RTI will provide this information in an administrative record at a later date.

The following information will be included in the hard copy or electronic project files in the central
file:

All EPA-approved versions of the QAPP

Any reports and documents prepared

Contract and task order information

Electronic copies of laboratory reports

Results of data quality assessments and audits

Communications (memoranda; internal notes; telephone conversation records; letters;
meeting minutes; and all written correspondence among the project team personnel,
subcontractors, suppliers, or others)

e Maps, photographs, and drawings

e Studies, reports, documents, and newspaper articles pertaining to the project

e Spreadsheet data files: physical measurements, analytical chemistry data (hard copy and on
CD).

Copies of formal reports generated from the data and submitted to EPA will be maintained in the
central file (diskette and hard copy) at RTI’s Research Triangle Park, NC office. The data reports
will include a summary of the types of data collected, sampling dates, and any problems or
anomalies observed during sample collection.

7.0 Sampling Process Design

Sampling will be conducted at 9 cross sections on the Detroit River (for a total of 57 samples), two
locations on the LeBlanc Drain, and 7 cross sections on the North and South Branches of Ecorse
Creek (for a total of 21 samples). In addition, a grab sample will be taken from the outlet of the
LeBlanc Drain during wet conditions if flow is present. The EPA and MDEQ have approved all
sampling locations. More detail on these locations can be found in Appendix A. Sampling will be
completed using manual sampling techniques as described in Section 3.0. Samples will be collected
weekly at each location for 22 consecutive weeks from May 1, 2007 — October 31, 2007.

8.0 Sampling Methods

ECT will collect a minimum of 3 samples at each site during the weekly sampling event. A
summary of the number of samples that will be collected is shown in Table 3. The sampling
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procedure is described below. Additional details on the sampling procedures can be found in the
Standard Operating Procedures found in Appendix B.

Table 3. Frequency and Type of Samples Collected

Total number of Total Number of
Parameter Lab samples per event* Samples
E. coli samples Paragon 81 1782
8 duplicates
QA samples Paragon 4 blanks 264
Human Enterococcus ID SMC To be determined 10
Human Bacteroidetes ID SMC To be determined 10

*Does not include any wet samples from sites ECO or EC9.

ECT will submit samples to Paragon laboratory within 5 hours of sample collection in order to
maintain sample hold time. ECT will make multiple trips to the laboratory to drop off the samples.

More details on how communication with the lab will be coordinated before, during, and after
sampling events can be found in the Laboratory Coordination SOP, in Appendix B.

Sampling

A minimum of 100mL of sample water will be collected for each sample to be submitted from each
site, leaving a minimum of approximately 1 inch of headspace in the sample bottle. Samples will
be collected using a sampling pole, and the water will be collected directly into the laboratory
bottle. For duplicate samples, a minimum of 200mL of sample water will be collected. The sample
will be collected in one 300 mL sterilized container. The sample will be well mixed, and then the
sample will be split into two sterile laboratory bottles. One bottle will be labeled as normal, the
other will be designated as a duplicate sample as described later in this section. In addition to
duplicate samples, blank samples will also be submitted for analysis. A blank sample will be
collected by pouring distilled water directly into the sterile laboratory bottle. This sample will be
labeled as described later in this section. All samples will be stored in a cooler with ice, maintained
to approximately 4°C. This cooler will be taken to the Paragon Laboratory for E. coli analysis.

When collecting samples for DNA analysis, this sampling procedure will change slightly. Samples
will still be collected for E. coli analysis, however, up to 10 sites will also have samples to be
potentially submitted for DNA analysis. ECT/RTI, MDEQ, and the EPA will select these sites after
several weeks of E. coli sampling. The sites identified for DNA sample collection are listed in
Appendix E. A minimum of 300mL of sample water will be collected at each location at each site
that is selected for DNA analysis. Samples will be collected in one 300 mL sterilized container.
The sample will be well mixed, and then the sample will be split into the required number of
laboratory bottles (at least 2, 3 for duplicate samples). One bottle from each location at each site
will be stored in a cooler with ice. The second bottle from each location will be stored in a separate
cooler on ice. One cooler will be taken to Paragon Laboratory for E. coli analysis. ECT will ship all
of the samples in the second cooler via an overnight courier service to Source Molecular
Corporation for DNA typing analysis. Upon receiving the E. coli data from Paragon Laboratory,
ECT will notify Source Molecular Corporation which samples (1 per site) to analyze for the
Human Enterococcus ID and Human Bacteroidetes ID.

More details can be found in the SOPs, found in Appendix B.
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Decontamination
The samples will be collected directly into sterile laboratory bottles; therefore, decontamination
will not be necessary.

Sample Labeling

All sample bottles will be pre-labeled on the bottle rather than on the cap to identify the sample for
laboratory analysis. Sample labels will include type of sample, sampler’s name, date, time, and
location.

Sample identification will use the following Sample Numbering Scheme:
NN#SEV - d/b

Where:
NN# = Station Name/Location Identifier
DR = Detroit River
EC = Ecorse River/LeBlanc Drain
# = Site number
S = Sample (A, B, C, ...) Always beginning with “A” on the left bank when facing upstream.
EV = Number of Event (01, 02, 03...22)
d = Field duplicate sample (this is to be left blank if the sample is not a duplicate sample)
b = Field blank sample (this is to be left blank if the sample is not a blank sample)

Example #1: DR8C06

This sample is from the Detroit River, collected from cross section #8. It is collected during the
sixth week of sampling, and is the third sample collected from the left side of the river, when
facing upstream.

Example #2: DR8CO06 - d

This sample is from the Detroit River, collected from cross section #8. It is a duplicate of the
sample collected during the sixth week of sampling, the third sample collected from the left side of
the river, when looking upstream (duplicate of Example #1).

Example #3: EC5A02-b
This sample is a blank sample, designated as being collected during week 2 on Ecorse River at site
5.

The chain of custody form has a column for indicating whether a sample was a grab sample or a
composite sample. All samples are to be indicated as grab samples.

Equipment Blanks

Equipment blanks will be collected every 20 samples. Field crews will collect one additional
sample, using deionized (DI) water. The equipment blanks will be submitted to the laboratory for
analysis with the event samples.

Duplicate Samples

Duplicate samples will be collected 1 in every 10 samples. Field crews will collect one additional
sample, by splitting one oversized sample into 2, so as to collect from the same pool of water. The
duplicate samples will be submitted to the laboratory for analysis with the event samples.

9.0 Sample Handling and Custody

Chain-of-custody procedures will be followed to provide documentation of the handling of each
sample from time of collection through receipt by the laboratory. Each laboratory shall provide
chain-of-custody forms to be filled out by the sampler/sample team leader to accompany each
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sample through transit from the field to the laboratory. This form is used by both the field sampler
and the laboratory to verify the contents of each shipment of samples. When transferring
possession of the samples, both the individual relinquishing the container(s) and the receiver are
required to sign and date the chain-of-custody form.

Upon receipt of the shipment at the laboratory, the contents of the cooler are checked against the
completed chain-of-custody form. Any anomalies are to be immediately reported by the laboratory
to the sampling team leader for clarification/resolution.

10.0 Analytical Methods

Water samples will be analyzed using established methods as summarized in Table 4.

Table 4. Number and Type of Samples Analyzed by Parameter

Parameter Lab Method Method Detection \S/"gmﬂ:z Bottle | Hold Nur;cber
Number Limit (CFU/100mL) Type Time
(mL) Samples
. . Lower: 1 6 %
E. coli enumeration Paragon | EPA 1103.1 Upper: 2,000,000 100 P hours 2046
Human Enterococcus ID SMC EPA 1600 NA 100 P NA 10
Bird Enterococcus ID SMC EPA 1600 NA 100 P NA 10

NA = Not applicable
P = Plastic

* Includes QA/QC samples, but does not include any wet samples from sites ECO or EC9.

11.0 Quality Control

Sampling Quality Control Requirements and Acceptability Criteria
The minimum Field QC requirements are outlined in the Michigan’s Surface Water Quality
Division’s quality assurance manual titled, “Quality Assurance Manual for Water, Sediment, and
Biological Monitoring”, 1994. The field staff should complete a documented review of 100% of

the field data for compliance with QC requirements and ECT Quality Assurance Officer will

complete a documented review of a minimum of 10% of the field data. Specific requirements are

outlined below. Field QC Samples are reported with the weekly data report.

Bottle Blanks - A field blank is a sample of reagent water poured into a sample bottle. It is
collected in the same type of container as the environmental sample, preserved in the same manner
and analyzed for the same parameter. In addition to regularly collected bottle blanks, laboratory
equipment blanks are prepared at the laboratory where collection materials are cleaned between

uses. These blanks document that the materials provided by the laboratory are free of

contamination. The QC check is performed before each set of equipment is sent to the field, and

before each new batch of samples to be analyzed in the laboratory. The analysis of field blanks

should yield values less than the AWRL. When target analyte concentrations are very high, blank
values must be less then 5% of the lowest value of the batch.

Field duplicates - A field duplicate is defined as a second sample (or measurement) from the same
location, collected in immediate succession, using identical techniques. This applies to all cases of

routine surface water collection procedures, including in-stream grab samples and other water

sampling devices. Duplicate samples are sealed, handled, stored, shipped, and analyzed in the same
manner as the primary sample. Precision of duplicate results is calculated by the relative percent
deviation (RPD) as defined by 100 times the difference (range) of each duplicate set, divided by the
average value (mean) of the set. For duplicate results, X1 and X2, the RPD is calculated from the

following equation:
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RPD ={ (X1 - X2)/ [(X1+X2)/2] }* 100

For bacteria, the logarithms of the actual counts are used in this formula. Field duplicates will be
collected at a frequency of 10% or greater.

Laboratory Measurement Quality Control Requirements and Acceptability Criteria
Detailed laboratory QC requirements are contained within each individual method and Laboratory
Quality Assurance Manuals. The minimum requirements that all participants abide by are stated
below. Lab QC sample results are reported with the data report.

Laboratory duplicate - Laboratory duplicates are used to assess precision. A laboratory duplicate is
prepared by splitting aliquots of a single sample (or a matrix spike or a laboratory control standard)
in the laboratory. Both samples are carried through the entire preparation and analytical process.
Laboratory duplicates are analyzed on 10% of samples analyzed. Acceptability criteria are outlined
in Section 4.0.

A bacteriological duplicate is considered to be a special type of laboratory duplicate and applies
when bacteriological samples are run in the field as well as in the laboratory. Bacteriological
duplicate analyses are performed on samples from the sample bottle on a 10% basis. Results of
bacteriological duplicates are evaluated by calculating the logarithm of each result and determining
the range of each pair. Precision limits for bacteriological analyses are defined in Section 4.0.
Performance limits and control charts are used to determine the acceptability of duplicate analyses.

Method Blank- A method blank is an analyte-free matrix to which all reagents are added in the
same volumes or proportions as used in the sample processing and analyzed with each batch. The
method blank is carried through the complete sample preparation and analytical procedure. The
method blank is used to document contamination from the analytical process. The analysis of
method blanks should yield values less than the Minimum Analytical Level. For very high level
analyses, blank value should be less then 5% of the lowest value of the batch.

Control Cultures — Each new lot of modified mTEC media is tested with positive control cultures
(known E. coli) to verify that it supports growth of E. coli, and negative control cultures (known
non-E. coli bacteria) to ensure the selectivity of the media.

Colony Verification - For initial test of analyst capability, and with each new batch of media, ten
red or magenta presumed E. coli colonies from one or more completed tests are verified as E. coli
through procedures described in the method.

Failures in Quality Control and Corrective Action

Sampling QC excursions are evaluated by the ECT Project Manager, in consultation with the
MDEQ and EPA. In that differences in field duplicate sample results are used to assess the entire
sampling process, including environmental variability, the arbitrary rejection of results based on
predetermined limits is not practical. Therefore, the professional judgment of the ECT Project
Manager and ECT Quality Control Officer will be relied upon in evaluating results. Rejecting
sample results based on wide variability is a possibility. Notations of field duplicate excursions and
blank contamination are noted in the weekly report and the final QC Report.

Corrective action will involve identification of the cause of the failure where possible. Response
actions will typically include re-analysis of questionable samples. In some cases, a site may have to
be re-sampled to achieve project goals.

12.0 Instrument/Equipment Testing, Inspection, and Maintenance

All instruments, and equipment will be inspected and tested for appropriate use.
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13.0 Instrument/Equipment Calibration and Frequency

The laboratories will perform calibration of the instruments, as needed, by following any
manufacturer’s instructions.

14.0 Inspection/Acceptance of Supplies and Consumables

All sample bottles will be inspected prior to use. Tamper proof seals shall be fully in tact, or the
bottle will be discarded.

15.0 Non-Direct Measurements

Non-direct data can be published or unpublished and can come from a number of sources, but the
non-direct data most often used in TMDL modeling projects are typically obtained from the USGS
stream gauge database, EPA’s Storage and Retrieval System (STORET), EPA’s Permit
Compliance System, and databases maintained by state agencies. Stream flow data collected by the
USGS may be used to assist in estimating loads of the target parameter. These data will be obtained
from the USGS web site. These data are considered provisional for some time after their collection,
generally until the publication of the annual water summary. Because the intended use of the data is
only to explore the potential magnitude of pollutant loads in runoff, these data will be satisfactory.
If these data were to be used to set permit limits or load allocations, the flow measurements will
only be used once the provisional qualifier has been removed.

16.0 Data Management

On a weekly basis, ECT will submit the E. coli results electronically to the EPA/MDEQ in Excel®
spreadsheet format, an example of this format is included in Appendix B. The data will be
cumulatively entered into the spreadsheet and organized by watershed and by monitoring station.
The table will be set up to automatically calculate the daily and monthly geometric means and to
highlight values above water quality standards. ECT will include a description of any problems
encountered during sample collection, transport and analysis, any deviations from the QAPP, and
any associated remedial actions taken to address the problems or deviations. The final E. coli (and
DNA) data will be presented in graphical and table format for ease of interpretation.

Prior to the onset of sampling, ECT will receive a login ID and password for the MDEQ’s Beach
Monitoring website [http://www.deq.state.mi.us/beach/public/default.aspx]. On a weekly basis,
ECT will update the website with the previous week’s data. ECT will bulk enter the data from an
Excel spreadsheet provided by the laboratory. Before submitting the information, the person
entering the data will check 10% of the entries for accuracy. The data will then be copied, pasted,
and uploaded, thereby posting it to the website.

ECT will submit the DNA data to the EPA/MDEQ within 4 days of receipt of the results. The data
will be transmitted in electronic spreadsheet format and organized by monitoring station. ECT will
include a description of any problems encountered during sample collection, transport and analysis,
any deviations from the QAPP, and any associated remedial actions taken to address the problems
or deviations.

-20-
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17.0 Assessment and Response Actions

The following table presents the types of assessments and response action for data collection
activities applicable to the QAPP.

Table 5. Assessments and Response Actions

Responsible
Activity Party Scope Response Requirements
Project Status, RTI and ECT | Monitoring of the project status Report to EPA and MDEQ on a
updates, and and records to ensure requirements | monthly basis via reports. Ensure
oversight are being fulfilled. Monitoring and | project requirements are being
review of contract laboratory fulfilled.
performance and data quality.
QAPP ECT Develop plan for sample Provide draft and final documents
Submission to collection, data handling, and on schedule. Coordinate with EPA
EPA and reporting for TMDL development. | and MDEQ on technical questions
MDEQ and document edits.
Data ECT Prepare and submit an assessment | Provide draft and final reports on
Assessment of all sampling data. schedule. Coordinate with EPA
Summary and MPCA on technical questions
and document edits.
Source ECT Prepare and submit a summary of | Provide draft and final reports on
Identification potential sources contributing to schedule. Coordinate with EPA
Summary the impairment. and MPCA on technical questions
and document edits.
TMDL ECT Prepare and submit a TMDL Provide draft workplan on
workplan workplan that includes all schedule. Coordinate with EPA
applicable elements needed for and MPCA on technical questions
TMDL development. and document edits.

If problems arise in the process of completing the aforementioned activities, the RTI project

manager will determine the appropriate long-term or short-term action to be taken. Steps to address
the problem could include: investigation and determining the cause of the problem, implementing a
corrective action, following-up with team members to ensure that the appropriate corrective action
has been taken and that the problem has been resolved. If these steps do not adequately address the
problem, the Project QC Officer will be responsible for corrective action and will inform the RTI
Team TOD as appropriate.

18.0 Reports to Management

Monthly progress reports will be provided by RTI to the EPA Region 5 TOM. These progress
reports will describe the status of the project and work completed as well as anticipated work to be
completed during the next reporting period.

Two types of laboratory QA reports will be generated for this project, regular and problem specific.
A regular QA report will be prepared by the Laboratory QC Manager for each batch of samples
received and analyzed. This report will verify documentation of all in control results and
summarize all out of control results. Out of control sample results will require corrective action as
specified in the method specific SOP, and may include resampling and reanalysis.

The Laboratory QC Manager is responsible for maintaining surveillance of analysis procedures and
results and for promptly identifying and correcting anomalies. All significant data quality
problems/issues are to be promptly reported to the ECT Project Manager for resolution.

-21 -



Detroit River and Tributaries Pathogen TMDL QAPP Revision 2
20 August 2007

19.0 Data Review, Verification and Validation methods

All data to be used in the development of the TMDL will be reviewed for completeness and
correctness. Raw data that is received in electronic format will be screened using visual inspection
of the data (scanning for values outside of the typical ranges) and electronically (data statistics in
Microsoft Excel®). Any data received in hard copy will be assessed by comparing the original data
to the entered electronic data. Additional steps for data evaluation are discussed in Sections 4.0,
11.0 and 17.0.

All sampling results will be crosschecked against the field notebook, sample tags, and chain of
custody documents to ensure that the data summary is correct. Analytical results will also be
compared to the chain of custody documents to ensure that the data are complete. The Project
QA/QC Coordinator will also review the data to determine if it meets the QAPP objectives.
Preliminary decisions to accept or qualify data are made by the Project Leader and Project
Manager.

20.0 Reconciliation with user Requirements

The data quality objectives described in section 2 of this document are deemed to be consistent
with and support the intended use of data set forth in the same section. ECT representatives will
evaluate data continuously during the life-term of the project to ensure that they are of sufficient
quality and quantity to meet the project goals. These data may be subsequently analyzed and used
by the MDEQ for TMDL development, stream standards modifications and water quality
assessments. If the data do not meet the goals specified in section 2 of this document, they will not
be transferred to the statewide database to ultimately be used in decision-making. The evaluation of
this data for decision-making is not part of this QAPP.
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Sample Site L ocations

Detroit River cross sections

Multiple samples will be taken at each cross section as indicated in each site description
below. For each cross section, the left bank sample (looking upstream) and the right bank
sample will be taken within 200" of the shoreline, unless otherwise noted.

Site

ID  Description

DRO. Detroit River at Windmill Pointe Park and upstream of Peche Island
(5samples; A - E).

DR1. Detroit River just downstream of Conner Creek and upstream of Belle Isle
(5samples; A - E).

DR2. Scott Middle Ground near Detroit Boat Club — (3 samples; A - C); and
Fleming Channel — south side of Belle Ide, (3 samples; D - F).

DR3. Detroit River downstream of Renaissance Center (5 samples; A - E).

DR4. Detroit River at Fort Wayne (5 samples; A — E.)

DRS5. Detroit River downstream of Zug Island at Rouge Edison Power Plant (left bank
sample within 50’ of large steel circular mooring cribs) (5 samples; A - E).

DR6. Detroit River downstream of Ecorse River (5 samples; A - E); and
Detroit River between the northern end of Fighting Island and Canadian mainland,
upstream of Canadian Grassy Island (3 samples; F - H).

DR7. Trenton Channel near Elizabeth Park (3 samples; A - C); and
Livingstone Channel upstream of Stoney Iland between Grosse |le and unnamed
wedge-shaped island (6 samples; D - 1).

DR8. Detroit River west of Celeron Iland, left bank sample to be taken north of Lake
Erie Metro Park boat ramp (3 samples; A - C); and
Detroit River southeast of Celeron Island (6 samples; D - 1).
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Ecorse Creek

ECO. EcorseRiver @ West Jefferson
Ave. (only during wet conditions, if
flow is present)

Sample A.

NOTE: It was determined that the boat

sample for DR6A is collected within 50

feet of the ECO location, and therefore

ECO is a redundant location.

EC1. Ecorse Creek @ Fort Street, just south
of Fort/Outer Drive intersection.
SamplesA —C.

EC2. Ecorse Creek @ Pelham Rd, just north
of Van Born Rd.
SamplesA —C.
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EC3.

ECA.

EC5. South Ecorse Creek @ Fort Street, just

Ecorse Creek @ Beech Daly, south of
Amherst St., west of Beech Daly.
Same location as USGS gauging
station #04168580.

SamplesA —C.

[| EX, Goigate

Ecorse Creek @ Smith Rd; located
between Middlebelt and Merriman on
Smith. Just West of Kenwood St.
SamplesA —C.

north of Fort/Goddard Rd intersection.
Access from gas station at NW corner of
intersection.

SamplesA —C.
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EC6. South Ecorse Creek @ Pelham Rd, located
just north of Pelham/Goddard Rd
intersection. Access from vacant gas station
on west side of Pelham.

SamplesA —C.

EC7. South Ecorse Creek @ Beech Daly, located
north of Beech Daly/Goddard intersection.
Access from east side of road.

SamplesA —C.

LeBlanc Drain

EC8. Capita Rd. & Howard, three blocks
west of Fort St on Capitol. Capital is
between Goddard and Champaign on
Fort. Two manholes; one in the center
of the road and the other on the south
edge of the road.

Sample A-B.

NOTE: Sampling was discontinued on EC8B
after week 8, asit was discovered to have an
illicit connection just upstream of the
sampling point. EC10 was added at this point.
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EC9. LeBlanc Drain outlet at
Council Point Park, east of
red, white and blue
monuments (only during
wet conditions, if flow is
present). Sample A

EC10. Hartwick Rd. & N Wayne
St. Hartwick is between
Goddard and Champaign.
Two manholes; Both are
intheroad. Sample A-B.
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1.0

2.0

3.0

31

3.2

3.3

4.0

5.0

6.0

Laboratory Coordination
Standard Operating Procedures
Scope and Application

This SOP covers the interaction between field staff and laboratories. The
coordination issues between the field and the laboratories include: event
notification; analysis requirements; expected number of samples; identification of
event; laboratory bottle preparation, ordering, and management.

Method Summary

Two laboratories are contracted to analyze bacteriological samples collected
during al sampling events: InHouse Laboratory and Source Molecular
Corporation. The laboratories have assigned a laboratory coordinator for the
project.

The coordinator is responsible for reviewing internal QA/QC results generated by
the lab to ensure the analyses are being conducted as specified in the QAPP.
Procedures and forms have been established for ordering bottles.

Safety, Restrictions and Limitations

Safety

The laboratory bottles to be used for sample water collection will not contain any

type of preservative. However, sample containers are sterile and all personnel
shall always where protective latex gloves when handling sample containers.

Restrictions
None

Limitations
None

Sample Collection, Handling and Preservation
Covered in the Sample Collection and Handling SOP.
Equipment and Materials

A series of serile sample bottles of a specified volume, material, and
preservative.

Procedures

Revision2



Detroit River and Tributaries Pathogen TMDL QAPP

20 August 2007

6.1

6.2

6.3

6.4

Laboratory Notification of upcoming events

Laboratory notification will be given at least 1 day in advance of an anticipated
event. The task manager or alternate manager will notify the laboratory
coordinator. The following information will be provided to the laboratory
coordinator: Anticipated event start time, anticipated quantity of samples,
anticipated time of sample availability. A form has been included with this SOP to
be used for notification. It should be faxed or emailed to the lab coordinator at
least 1 day before the sampling.

Laboratory bottle supply
a. The laboratory will supply al sample bottles. A bottle ordering form is
attached to this SOP. Laboratory bottles must be ordered using this form.

b. Laboratory bottles will be kept in stock for at least 2 sampling events.

c. Reordering of laboratory bottles will occur every two weeks. Reordering shall
be the responsibility of the field lead. Bottle orders should be routed directly
(faxed) to the laboratory. Copies of bottle orders should be kept on file.

Laboratory bottle management

Bottles must remain capped and sealed until sample collection to maintain
sterility. Laboratory bottles must be ready for sampling before the event starts,
and will be inventoried for ordering following each event on the chain of custody
(COCQC).

Other bottle supplies

Additional bottles may be required for grab sampling in the field, duplicate
sampling containers, or other uses. Other bottle supplies will be ordered through
the laboratory or another bottle supply source. The task manager should make
bottle orders according to needs, and should allow a one-week delivery time. All
bacteriological samples will be collected/handled in sterile bottles provided by the
laboratory.

Revision2
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MEMORANDUM

To: Sharon Johnson, Paragon Laboratory, Inc.; Thierry Sam Tamers,
Source Molecular Corporation; Christine Alexander, MDEQ);
Julianne Socha, USEPA; Annette DeMaria, ECT Inc.

From: Meghan McGahey, ECT Inc.
Subject: Expected Sampling Event # Notification
Date: (Insert date here)

Sampling Event #(insert event # here)

Anticipated event date: DATE

Anticipated event start time: TIME

Contact M eghan M cGahey or Annette DeM aria for sample collection and event status
Phone: (596) 465-2583

Field crews will call with estimated sample delivery time and will call again when they
are within 30 minutes of Paragon Laboratory.

A shipment tracking code will be emailed to Source Molecular as well as an electronic
copy of the Chain of Custody that is shipped with the samples.

If you no longer wish to receive these natifications, please contact Meghan McGahey or
email that request to mmcgahey @ectinc.com
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Sampling Event Bottle Order Form

Needed By:

Company: ECT

Team Leader: 586-465-2583 Meghan McGahey
Today’s Date:

For (circleone):  @ick Up)  or

Delivery, deliver to: 44315 N. Groesbeck Hwy,
Clinton Township, M1 48036

Typeof Bottle | Typeof Analysis| Preservative |**Required Amount| Number of
Per Sample Event Bottles
Requested to
L aboratory
150 mL Pastic | Microbiologica none 130 minimum 130
(E. coli)
** For Internal Reference Only
Pleaseinclude___ largecoolers.

*(Please check for ECT coolersthat you may have obtained)
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Sample Collection and Handling
Standard Operating Procedure
1.0  Scopeand Application

This procedure covers the collection, storage, and transport of water samples
collected as part of the TMDL Sampling Program. The procedures are designed to
maintain the integrity of the samples from the time they are collected to anaysis
at the laboratories.

20  Method Summary

Microbiological water samples (E. coli) will be taken as manual grab samples and
must be collected directly into approved laboratory containers.

Manual Water samples are distributed to specific laboratory bottles that have been
prepared and sterilized for E. coli analysis. The bottles are sized to provide the
sample volume required by Paragon and Source Molecular Laboratories to
perform the specific analysis. The label on each bottle is completed to identify the
date, site ID, and sample type.

Thefilled lab bottles are placed in coolers for transfer to the laboratories. A chain
of custody (COC) form is completed for al the bottles contained in a single
cooler. Each cooler and its COC form should have only those bottles that are
being sent to a single lab. Custody of the samples is transferred to the laboratory
upon arrival.

3.0  SHfety, Redtrictions and Limitations

3.1  Sdfety

Protective clothing including gloves needs to be worn by field crew members
when handling the samples to protect them against possible contaminants in the
sample or preservatives in some of the laboratory bottles. At a minimum,
sampling field personnel should be equipped with eye protection and gloves at all
times when handling samples. Extreme care should be taken to prevent the
possibility of ingesting any sample, including touching the mouth with hands,
which have been handling samples.

3.2 Redrictions
The lab has varying volume requirements (minimum and optimum) for samples
with which to perform various analyses. Water samples to be processed for E. coli
will have as close to 100 mL as possible.

Specific bottle types and preservation techniques are required by the EPA to
maintain the integrity of the sample prior to anaysis.
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3.3  Limitations
Bacteria samples using this method have a strict hold time of 6 hours for E. coli
enumeration, therefore, samples for E. coli analysis will be delivered to Paragon
within 5 hours of collection. Additionally, select duplicate samples will be
shipped to Source Molecular Corporation via overnight courier service to be
delivered the morning following collection. This will provide the samples to the
laboratory for processing close to the 24 hour suggested hold time.

4.0  Sample Collection, Hardling and Preservation

Sample collection is covered in section 6.1; Sample Handling is covered in
section 6.3; and Sample Preservation is covered in section 6.4 (the only
preservation for these samples is temperature maintained at/near 4°C).

50 Equipmert and Material

High-powered lamps or flashlights

Field forms and log book

Keysto equipment storage

Safety equipment (persona and traffic)
Maps, routes and schedules

Field sampling plan with SOPs

Disposable latex gloves

Cooler with ice or ice packs

Appropriate standard data collection forms
Plastic bins for storage of laboratory bottles, by site
Chain of Custody forms

I.  Ziplock bags

m. Multiple E. coli laboratory bottles (3 per site)

AT T ST@ 00 oW

6.0 Procedures

Special Considerations
a. Samplesto be analyzed for E. coli must be collected manually.

b. Samples to be analyzed for E. coli must be returned to the laboratory
within the specified hold time.

6.1  Sample Collection
Samples will be taken manually by use of a sampling pole. The crew will divide
the stream width, from bank to bank, into quarters. The stationing of the right and
left quarter points and center will be determined. Left and right will always be
oriented by looking upstream. A sterilized laboratory bottle will be placed into the
sample water at each quarter and at approximately mid-depth with the sampler
standing downstream of the sampling bottle to avoid contamination.
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6.2

6.3

6.4

The task leader will identify the required collection sequence and the QA/QC
samples to the sampling field staff.

Sample Handling
Sample handling procedures include:

a. Wear clean latex gloves during all sample handling procedures.
b. Keep the sampleiced or refrigerated at al times following sample collection.
d. Do not expose the sample to light for an extended period of time.

c. Do not wash or rinse the laboratory bottles. They have been washed and
prepared by the laboratory.

e. Do not overfill the laboratory bottles. Wear gloves and eye protection.

g Do not attempt to fill more than one laboratory bottle at a time. A clear
sequence of sample transfer from collection bottle/vessel to laboratory bottle
must be maintained.

Sample Preservation

Sample bottles for E. coli analysis will be placed in cooler filled with ice as a
preservative to maintain a temperature of 4°C. Sample bottles will be prevented
from coming into direct contact with the ice, and exposure to light will be
minimized.

Sample Labeling and Transfer

Each sample label will be completed by the sample team. Complete the sample
label just prior to filling the bottle. Writing on the label is easier if the label is dry.
The following labeling procedures should be:

a. The Analysis and Preservative sections of the sample bottle label should be
completed prior to field sample collection.

b. Fill inthe Sample Site section with the location designation.

c. Fill inthe Sample ID section according to the following convention.

Sample identification will use the following Sample Numbering Scheme:
NN#SEV - d/b

Where:

NN# = Station Name/Location Identifier
DR = Detroit River
EC = Ecorse River/LeBlanc Drain
# = Site number
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7.0

S=Sample (A, B, C, ...) Always beginning with “A” on the left bank
when facing upstream.

EV = Number of Event (01, 02, 03...22)

d = Field duplicate sample (thisisto be left blank if the sampleisnot a
duplicate sample)

b = Field blank sample (thisis to be left blank if the sample is not a blank
sample)

Example #1. DR8C06

This sample is from the Detroit River, collected from cross section #8. It is
collected during the sixth week of sampling, and is the third sample collected
from the left side of the river, when facing upstream.

Example #2: DR8CO06 - d
This sample is from the Detroit River, collected from cross section #8. It is a
duplicate of the sample collected during the sixth week of sampling, the third
sample collected from the left side of the river, when looking upstream
(duplicate of Example #1).

Example #3: EC5A02 -b
This sample is a blank sample, designated as being collected during week 2 on
Ecorse River at site 5.

d. Fill inthe Sample Date, Time, and the initials of the sampler in Sampled By.

e. Storethefilled laboratory bottles in either a refrigerator or an ice chest. Group
the filled bottles by the laboratory where the bottles will be sent. The project
lab coordinator will define whichlabs to send the samples prior to the event.

f. Complete a chain of custody form. All samples listed on a single chain of
custody form must be either in one cooler, or in one specific place in a
refrigerator (such as the top shelf). Keep the pink copy of the form with the
task leader. Place the original and yellow copy in azip-loc bag in the ice chest
with the samples, or in the refrigerator.

g. Transport the samples to the appropriate lab. Sign-off on the chain of custody
is not required prior to transport to the laboratory. At the time of transfer, a
sampling team member will sign over custody to the laboratory representative.
The sampling team member should retain the yellow copy of the chain of
custody form, after sign off by the laboratory. This copy should then be given
to the task manager for review. The task manager will then forward a copy of
the completed Chain of Custody to the Data and Laboratory Coordinator.

QA/QC

On-site QA/QC will be the responsibility of the field team manager. It shell be his
or her responsibility to ensure that all field staff are trained and adequately
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supervised in terms of sample handling procedures. It shall aso be the
coordinator’s responsibility to ensure that all QA/QC samples are collected per
the field sampling manual. Bottles will be stored at the central staging facility in
defined bottle bins. Additional bottles for QA/QC samples will also be stored at
this location.

Additional samples are required as the means to determine if contamination of the
samples occurs due to improper handling. Four further quality assurance reviews
of field procedures will occur based on the results of QA/QC analytical results.
Implications of the field blanks and concerns regarding the accuracy of split
samples will be disseminated to the field crews via the event coordinator.

The QA/QC samples that must be collected by the field crews include field
duplicate samples and field blanks.

a. Fidd Blanks
Field blanks are created by filling laboratory bottles with DI water in the same
manner as the sample is collected and transferred to the laboratory bottle. The
purpose of a field blank is to determine if field contamination may be
affecting the analytical sample results.

Field blanks will utilize the same sample volume and will be sent to the same
production laboratory as receives the standard sample.

For manual sample field blanks, perform the following:
Fill aclean laboratory bottle with DI water.
Cap and label.

b. Field Duplicates
The field duplicates are collected to determine the variability at sampling
sites. Field duplicate samples must be generated for all parameters.

For manual sample field duplicates, perform the following:

- Identify alocation during each event where a duplicate will be collected.
Note location on the field form; it should vary from event to event.
Use a sterile collection bottle large enough to collect both the sample and
the duplicate sample at the same time.

8.0  Computations, Documentation and Reporting

All field activities are recorded on the Sample Collection Data Sheets. The
samples sent to the laboratories are documented on the COC forms. An example
of the Sample Collection Data Sheet is attached.

9.0 Reference

None
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TMDL Project Event#
Sample Collection Data Sheet
Crew: Date: Time Started: Time Ended:
Weather conditions: __ Sunny __ Partly Cloudy/Sunny __ Cloudy  Temperature:
What light isavailable? __ Sunlight __ Cloudy __ Daylight __ High Powered Flashlight
SitelD Flow Sample E.coli Left | E.coli E. coli Water Same Color Debris? | Blank/DUP
(y/n) Time Ya Center | Right% | Color? Across Width? (y/n) (Every 10t
(y/n) Sample)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Werethere problems with collecting any of the samples? yes no

Describe any problems:

Field Lead Signature: Date:
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Example weekly data reporting format
* units in cfu/100mL
DEQ Web | Station = Date Date Date Date Date Date 30-day
£
Site ID 1D 8 Results |Dup JResults |Dup JResults |Dup |Results |Dup JResults |Dup |Results |Dup | Geomean
A 40 23 53 48 25 25
B 34 3,453 2,424 6,666 242 24,234
DRO C| 453 3,453 343,242 666 3,424 24,234
D | 43,345 17 38 30 342 21
E 54 22 23 42 47 28 20 28 20
Daily Geomean| 270 | 150 |DONNN 585 | 1ov | 1e2 || 387 266
A 8 2 1 5 4 4
B 54 5 5 64 45 4,444
DR1 C| 453 66 5 456 54 45
D 7 1 3 2 4 4
E 5 5 1 3 6 3 3 3
Daily Geomean| 23 [N 4 [ 5 | 18 [ 10 [ 25 10
A 6 55 555 8 234 3
B | 345 555 55 2,342 25,525 2,342
DR2 C| 345 234,234 23,424 555 23 234
D 53 23,423 3,424,332 23,423 234 234 | 233
E 3 555 55 555 2,354 4
F 5 555 5555 | 5 555 25 2
Daily Geomean| 29 |l 1029 [Nl 3013 |l 649 | 352 | 38 337
ECO A 7 2 3 6 1 1
Al _135 61 293 149 134 333
EC1 B| 126 75 243 138 109 109
c| 129 | 109 72 237 147 109 | 110]| 109 | 110
Daily Geomean| 130 | 69 [Nl 256 || 145 | 117 | 158 135
A 7 2 7 9 8 8
EC2 B 4 3 8 8 11 11
C 6 2 6 8 7 11 11
Daily Geomean 6 2 7 8 10 10 6
| Ecs A 10 2 2 2 13 13

= Precipitation occurred on the sample collection day and/or the day before.
= 30-day geometric mean > 130 cfu/100mL or daily geometric mean > 300 cfu/100mL
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Standard Operating Procedure SOP: N0018
Paragon Laboratories, Inc. Revision: 3
12649 Richfield Court Page: lof3
Livonia, Ml 48150 Effective Date: ~ 02/21/07 00:00:00

Preparation of Standard Methods / Plate Count Agar for
Total Plate Count Analysis using Pour and Spread Plate Methods
(PCA Agar Prep)

1.0 SCOPE AND APPLICATION

1.1 REFERENCE INFORMATION

Discipline: MIC, Microscopy, Media, Prep
Related Documents: SOP-A0174, SOP-A0204
Applicable Programs: Drinking Water, Wastewater
Regulatory References: | 40CFR141, 40CFR136

1.2 This method is applicable to the preparation of Standard Methods / Plate Count Agar used for
enumerating aerobic bacteria in water, wastewater, foods, and dairy products. This medium is
also recommended as a general plating medium for determining bacterial populations.

2.0 SAFETY

2.1 For laboratory use only.

2.2 IRRITANT
Irritating to eyes, respiratory system, and skin. Do not breathe dust.

2.3 FIRST AID
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
After contact with skin, wash immediately with plenty of water. If inhaled, remove to fresh air. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. Seek medical
advice. If swallowed seek medical advice immediately and show this SOP or product label.

2.4 Follow proper, established procedures in handling and disposing of infectious materials.

3.0 EQUPIMENT AND SUPPLIES

3.1 Flask - 1 L borosilicate glass

3.2 Sterile pipettes

3.3 Weighing boats

3.4 Petri plates - 100 x 15 mm

3.5 Refrigerator, maintained at 1-5°C

3.6 pH meter, capable of measuring pH to 0.01 SU
3.7 Balance, capable of measuring to 0.01 g

3.8 Hotplate

This document is a controlled document only when viewed through NuGenesis Vision® and becomes an uncontrolled document when nrinted
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3.9 Graduated cylinders - 100 mL, 500 mL, and 1000 mL

3.10  Incubator maintained at 44-46°C for tempering agar

3.11  Aluminum foil

3.12  Screw cap tubes

3.13  Autoclave or sterilizer capable of reaching 121°C at 15 Ibs pressure

4.0 REAGENTS AND STANDARDS

4.1 Standard Methods / Plate Count Agar

4.2 Reagent-grade de-ionized (D.l.) water

4.3 E. coli pure culture

5.0 MEDIUM PRESERVATION AND HANDLING

5.1 Seal dehydrated medium tightly, very hygroscopic.

5.2 The media, once made, is stored at 1-5°C and is good in loose lidded plated for two weeks and in
screw cap tubes for two months.

5.3 The expiration date applies to the product in its intact container when stored as directed. After
the product is opened it is acceptable for one year from date of opening, unless product becomes
discolored or clumps.

54 Do not use if product fails to meet specifications for identity and performance.

6.0 QUALITY CONTROL

6.1 Pretest each batch of Standard Methods / Plate Count Agar for performance (i.e., growth) with a
known culture (E. coli).

6.2 Place one or more Standard Methods Agar / Plate Count Agar plates, from each batch, in the
incubator for 24 hours at 35°C. Absence of growth indicates sterility of the plates.

6.3 Check the pH on each batch of agar after tempering to 44-46°C. The pH should be 7.0+£0.2 SU.
If the pH is out of range the medium must be discarded and re-made.

7.0 PROCEDURE

71 Suspend 23.5 grams in 1 liter D.l. water. Mix thoroughly.

7.2 Heat with frequent agitation and boil for 1 minute to completely dissolve the powder.

7.3 Autoclave at 121°C for 15 minutes. Temper in an incubator maintained at 44-46°C.

7.4 Measure the final pH of the agar after tempering to 44-46°C. If the pH is outside of 7.0+0.2 SU,
discard the medium and re-make (refer to 6.3).

7.5 Test samples of the finished product for performance using stable, typical control cultures.
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7.6 Place solidified plates into Petri dish sleeve and seal tightly with tape or dispense into tightly
capped screw cap tubes. Place plates in 1-5°C for storage for up to two weeks, or up to three
months for screw cap tubes, before use.

8.0 REFERENCES

8.1 Mary Jo Zimbro, B.S., MT and David A. Power, Ph.D. 2003. Difco & BBL Manual, Manual of
Microbiological Culture Media. Becton, Dickinson and Company: Maryland.
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Preparation of Tryptic Soy Broth / Trypticase Soy Broth for Quality
Control of Dilution/Rinse Water, Sample Bottles, and as a Broth for
Growing Pure Cultures

(TSB Prep)
1.0 SCOPE AND APPLICATION
1.1 REFERENCE INFORMATION
Discipline: MIC, Microscopy, Media, Prep
Related Documents: SOP-A0174, SOP-A0204
Applicable Programs: Drinking Water, Wastewater
Regulatory References: | 40CFR141, 40CFR136

1.2 This method is applicable to the preparation of Tryptic Soy Broth, a general purpose medium
used in qualitative procedures for the cultivation of fastidious and nonfastidious microorganisms
from a variety of clinical and nonclinical specimens. The medium is used as a single strength
preparation for growing pure cultures and checking the sterility of sample bottles. Use the
medium in a double strength concentration when checking the sterility of dilution / rinse water.

2.0 SAFETY

2.1 For laboratory use only.

2.2 IRRITANT
Irritating to eyes, respiratory system, and skin. Do not breathe dust.

2.3 FIRST AID
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
After contact with skin, wash immediately with plenty of water. If inhaled, remove to fresh air. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. Seek medical
advice. If swallowed seek medical advice immediately and show this SOP or product label.

2.4 Follow proper, established procedures in handling and disposing of infectious materials.

3.0 EQUPIMENT AND SUPPLIES

3.1 Flask (1 L borosilicate glass)

3.2 Sterile pipettes

3.3 Weighing boats

3.4 Screw cap tubes

3.5 Refrigerator (maintained at 1-5°C)

3.6 pH meter, capable of measuring pH to 0.01 SU
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3.7 Balance, capable of measuring to 0.01g

3.8 Hotplate

3.9 Graduated cylinders (100 mL, 500 mL, and 1000 mL)

3.10  Aluminum foil

3.11 Screw cap bottles

3.12  Autoclave or sterilizer capable of reaching 121°C at 15 Ibs pressure

4.0 REAGENTS AND STANDARDS

4.1 Tryptic Soy Broth / Trypticase Soy Broth
4.2 Reagent-grade de-ionized water
4.3 E. coli pure culture

5.0 MEDIUM PRESERVATION AND HANDLING

5.1 Seal dehydrated medium tightly, very hygroscopic.

5.2 The media, once made, is stored at 1-5°C and is good in loose lidded plated for two weeks and in
screw cap tubes for two months.

53 The expiration date applies to the product in its intact container when stored as directed. After
the product is opened it is acceptable for one year from date of opening, unless product becomes
discolored or clumps.

54 Do not use if product fails to meet specifications for identity and performance.

6.0 QUALITY CONTROL

6.1 Pretest each batch of Tryptic Soy Broth / Trypticase Soy Broth for performance (i.e., growth) with
a known culture (E. coli).

6.2 Place one or more Tryptic Soy Broth / Trypticase Soy Broth tubes, from each batch, in the
incubator for 24 hours at 35°C. Absence of growth indicates sterility of the plates.

6.3 Check the pH of each batch of broth. The pH should be 7.3+0.2 SU. If the pH is out of range the
medium must be discarded and re-made.

7.0 PROCEDURE

7.1 TRYPTIC SOY BROTH / TRYPTICASE SOY BROTH — SINGLE STRENGTH

7.1.1  Suspend 30 grams in 1 liter de-ionized or distilled water. Mix thoroughly.

7.1.2 Heat with frequent agitation to completely dissolve the powder.

7.1.3 Dispense dissolved medium into screw cap tubes or bottles. DO NOT TIGHTEN DOWN CAPS.

7.1.4 Autoclave at 121°C for 15 minutes.
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7.1.5 Measure the final pH of the broth. If the pH is outside of 7.3+0.2 SU, discard the medium and re-
make (refer to 6.3).

7.1.6 Test samples of the finished product for performance using stable, typical control cultures.

7.1.7  Place tightly capped screw cap tubes or bottles in 1-5°C for storage for up to three months.

7.2 TRYPTIC SOY BROTH / TRYPTICASE SOY BROTH — DOUBLE STRENGTH

7.2.1 Suspend 60 grams in 1 liter de-ionized or distilled water. Mix thoroughly.

7.2.2 Heat with frequent agitation to completely dissolve the powder.

7.2.3 Dispense dissolved medium into screw cap tubes or bottles. DO NOT TIGHTEN DOWN CAPS.
7.2.4 Autoclave at 121°C for 15 minutes.

7.2.5 Measure the final pH of the broth. If the pH is outside of 7.3+0.2 SU, discard the medium and re-
make (refer to 6.3).

7.2.6 Test samples of the finished product for performance using stable, typical control cultures.
7.2.7 Place tightly capped screw cap tubes or bottles in 1-5°C for storage for up to three months.
8.0 REFERENCES

8.1 Mary Jo Zimbro, B.S., MT and David A. Power, Ph.D. 2003. Difco & BBL Manual, Manual of

Microbiological Culture Media. Becton, Dickinson and Company: Maryland.
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Nutrient Agar Preparation for Cultivating Bacteria and Enumerating
Organisms in Water, Sewage, Feces, and Other Materials

1.0 SCOPE AND APPLICATION

1.1 REFERENCE INFORMATION

Discipline: MIC, Microbiology, E.coli

Related Documents: SOP-A0204

Applicable Programs: Wastewater, Surface Water, Drinking Water, Food
Regulatory References: | 40CFR136, 40CFR141

1.2 This method is applicable to the preparation of Nutrient Agar used for the cultivation of bacteria
and for the enumeration of organisms in water, sewage, feces, and other materials.

2.0 SAFETY

2.1 For Laboratory use only.

2.2 Follow proper, established procedures in handling and disposing of infectious materials.

2.3 IRRITANT
Irritating to eyes, respiratory system, and skin. Do not breathe dust.

24 FIRST AID
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
After contact with skin, wash immediately with plenty of water. If inhaled, remove to fresh air. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. Seek medical

advice. If swallowed seek medical advice immediately and show this SOP or product label.

3.0 EQUIPMENT AND SUPPLIES

3.1 Flasks - 250 mL, 500 mL, and 1 L borosilicate glass
3.2 Sterile pipettes - 1 mL and 10 mL

3.3 Weighing boats

3.4 Small screw cap vials

3.5 Refrigerator, maintained at 1-5°C

3.6 pH meter, capable of measuring pH to 0.01 SU

3.7 Balance, capable of measuring to 0.01 g

3.8 Hotplate

3.9 Graduated cylinders - 100 mL, 500 mL, and 1000 mL
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3.10  Incubator maintained at 44-46°C for tempering agar

3.11  Aluminum foil

3.12  Autoclave or sterilizer capable of reaching 121°C at 15 Ibs pressure
3.13  Test tube rack

3.14  Petri dishes - 58 x 13 mm or 100 x 15 mm

4.0 REAGANTS AND STANDARDS

4.1 Nutrient Agar
4.2 Reagent-grade de-ionized (D.l.) water
4.3 E. coli pure culture

5.0 MEDIUM PRESERVATION AND HANDLING

51 All dehydrated media should be tightly sealed, very hygroscopic.

5.2 The media, once made, is stored at 1-5°C, and is good in screw cap tubes for two months (or in
loose lidded plates for two weeks).

5.3 The expiration date applies to product in its intact container when stored as directed. After the
product is opened it is acceptable for one year from date of opening, unless product becomes
discolored or clumps.

54 Do not use if product fails to meet specifications for identity and performance.

6.0 QUALITY CONTROL

6.1 Pretest each batch of Nutrient Agar for performance (i.e., growth) with a known culture (E. coli).
E. coli will grow well on this medium.

6.2 Place one or more Nutrient Agar plates, from each batch, in the incubator for 24 hours at
35+0.5°C. Absence of growth indicates sterility of the plates.

6.3 Check the pH on each batch of Nutrient Agar after tempering to 44-46°C. The pH should be
6.8+0.2.

7.0 PROCEDURE

71 Suspend 23 grams of the powder in 1 liter of D.l. water. Mix thoroughly.

7.2 Boil for 1 minute to dissolve completely.

7.3 Dispense 5 mL portions into small screw cap tubes.

7.4 Autoclave at 121°C for 15 minutes.

7.5 Measure final pH. If pH is out of range the medium must be discarded and re-made.

7.6 Set tubes on a slant and allow to cool.
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7.7 Test samples of the finished product for performance using stable, typical control cultures.
8.0 REFERENCES
8.1 Mary Jo Zimbro, B.S., MT and David A. Power, Ph.D. 2003. Difco & BBL Manual, Manual of

Microbiological Culture Media. Becton, Dickinson and Company: Maryland.
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MTEC Agar and Urea Substrate Medium Preparation for Isolating,
Differentiating, and Rapidly Enumerating Thermotolerant Escherichia
coli from Water by Membrane Filtration and an In Situ Urease Test

1.0 SCOPE AND APPLICATION

1.1 REFERENCE INFORMATION

Discipline: MIC, Microbiology, E.coli

Related Documents: SOP-A0204

Applicable Programs: Wastewater, Surface Water, Drinking Water
Regulatory References: | 40CFR136, 40CFR141

1.2 This method is applicable to the preparation of mMTEC agar, used for isolating, differentiating, and
rapidly enumerating thermotolerant E. coli from water by membrane filtration and an in situ
urease test.

1.3 mTEC is an acronym for “membrane Thermotolerant E. coli.” E. coli is widely used as an
indicator of fecal pollution in water, and there are many procedures for enumerating E. coli based
on its ability to grow at elevated temperatures and produce indole from tryptophan

1.4 mTEC Agar and urea substrate are recommended for use in the detection of E. coli when
evaluating the microbiological quality of recreational waters.

2.0 SAFETY

2.1 For laboratory use only.

2.2 IRRITANT
Irritating to eyes, respiratory system, and skin. Do not breathe dust.

2.3 FIRST AID
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
After contact with skin, wash immediately with plenty of water. If inhaled, remove to fresh air. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. Seek medical
advice. If swallowed seek medical advice immediately and show this SOP or product label.

2.4 Follow proper, established procedures in handling and disposing of infectious materials.

3.0 EQUPIMENT AND SUPPLIES

3.1 Flasks - 250 mL, 500 mL, and 1 L borosilicate glass
3.2 Weighing boats
3.3 Petri plates - 58 x 13 mm or 60 x 15 mm

3.4 Refrigerator, maintained at 1-5°C
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3.5 pH meter, capable of measuring pH to 0.01 SU

3.6 Balance, capable of measuring to 0.01 g

3.7 Hotplate

3.8 Graduated cylinders - 100 mL, 500 mL, and 1000 mL

3.9 Incubator maintained at 44-46°C for tempering agar

3.10  Aluminum foil

3.11  Autoclave or sterilizer, capable of reaching 121°C at 15 Ibs pressure

4.0 REAGENTS AND STANDARDS

4.1 mTEC Agar

4.2 Reagent-grade de-ionized (D.l.) water

4.3 UREA SUBSTRATE MEDIUM

4.3.1 Urea

4.3.2 Phenol Red

4.3.3 Reagent-grade de-ionized (D.l.) water

434 1NHCI

4.4 E. coli pure culture and S. aureus pure culture

5.0 MEDIUM PRESERVATION AND HANDLING

5.1 Seal dehydrated medium tightly; it is very hygroscopic.

5.2 The media, once made, is stored at 1-5°C, and is good in loose lidded plates for two weeks (or in
screw cap tubes for two months).

53 The expiration date applies to the product in its intact container when stored as directed. After
the product is opened it is acceptable for one year from date of opening, unless product becomes
discolored or clumps.

54 Do not use if product fails to meet specifications for identity and performance.

6.0 QUALITY CONTROL

6.1 Pretest each batch of mTEC agar for performance (i.e., correct enzyme reactions) with known
cultures (E. coli and S. aureus). After performing the urease test, E. coli will produce yellow,
yellow-green, or yellow-brown colonies. The S. aureus culture will not produce yellow, yellow-
green, or yellow-brown colonies after performing the urease test.

6.2 Place one or more mTEC agar plates, from each batch, in the incubator for 24 hours at 35+0.5°C.

Absence of growth indicates sterility of the plates.
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6.3 Check the pH on each batch of mTEC Agar after tempering to 44-46°C. The pH should be
7.310.2. If the pH is out of range the medium must be discarded and re-made.

7.0 PROCEDURE

71 mTEC AGAR

7.1.1  Suspend 45.3g of the powder in 1 L of D.I. water.

7.1.2  Mix thoroughly.

7.1.3 Autoclave at 121°C for 15 minutes and cool in an incubator maintained at 44-46°C.
7.1.4 Dispense approximately 5 mL portions into 58 x 13 mm plates and allow to solidify.

7.1.5 Test samples of the finished product for pH, and performance using stable, typical control
cultures (refer to 6.0).

7.1.6  Place solidified plates into petri dish sleeve and seal tightly with tape. Place plates in 1-5°C for
storage for up to two weeks before use.

7.2 UREA SUBSTRATE MEDIUM

7.2.1  Prepare Urea Substrate by combining 2 g urea and 0.01 g (10 mg) phenol red in 100 ml of D.I.
water.

7.2.2  Adjust the pH of the Urea Substrate Medium to 3-4 with 1 N HCI.

7.2.3 Store at 2-8°C, and use within 1 week.

8.0 REFERENCES

8.1 Mary Jo Zimbro, B.S., MT and David A. Power, Ph.D. 2003. Difco & BBL Manual, Manual of

Microbiological Culture Media. Becton, Dickinson and Company: Maryland.
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EC Broth Preparation for Fecal Coliform Confirmation and for the
Detection of Coliform Bacteria and of E. coli at an Elevated

Temperature
1.0 SCOPE AND APPLICATION
1.1 REFERENCE INFORMATION
Discipline: MIC, Microbiology, Coliform, E.coli
Related Documents: SOP-A0172, SOP-A0204
Applicable Programs: Drinking Water, Wastewater
Regulatory References: | 40CFR141, 40CFR136

1.2 This method is applicable to the preparation of EC Broth used for the detection of coliform
organisms in water and wastewater at 35°C and for E. coli at an elevated temperature (44.5°C or
45.5°C). EC Broth is also used for the confirmation of fecal coliforms used in conjunction with
Lauryl Tryptose Broth.

20  SAFETY

2.1 For laboratory use only.

2.2 IRRITANT
Irritating to eyes, respiratory system, and skin. Do not breathe dust.

2.3 FIRST AID
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
After contact with skin, wash immediately with plenty of water. If inhaled, remove to fresh air. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. Seek medical

advice. If swallowed seek medical advice immediately and show this SOP or product label.

2.4 Follow proper, established procedures in handling and disposing of infectious materials.

3.0 EQUPIMENT AND SUPPLIES

3.1 Flask - 1 L borosilicate glass

3.2 Sterile pipettes

3.3 Weighing boats

3.4 Screw cap tubes

3.5 Refrigerator, maintained at 1-5°C

3.6 pH meter, capable of measuring pH to 0.01 SU

3.7 Balance, capable of measuring to 0.01 g
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3.8 Hotplate

3.9 Graduated cylinders - 100 mL, 500 mL, and 1000 mL

3.10  Aluminum foil

3.11  Autoclave or sterilizer capable of reaching 121°C at 15 Ibs pressure
3.12  Fermentation or Durham tubes

3.13  Stir bar

4.0 REAGENTS AND STANDARDS

4.1 EC Broth
4.2 Reagent-grade de-ionized water
4.3 E. coli pure culture, K. pneumoniae pure culture, and S. aureus pure culture

5.0 MEDIUM PRESERVATION AND HANDLING

5.1 Seal dehydrated medium tightly, very hygroscopic.

5.2 The media, once made, is stored at 1-5°C and is good in loose lidded plated for two weeks and in
screw cap tubes for three months.

53 The expiration date applies to the product in its intact container when stored as directed. After
the product is opened it is acceptable for one year from date of opening, unless product becomes
discolored or clumps.

54 Do not use if product fails to meet specifications for identity and performance.

6.0 QUALITY CONTROL

6.1 Pretest each batch of EC Broth for performance (i.e., growth) with known cultures. E. coli will
produce gas which will be captured inside the fermentation tube at 44.5+0.2°C. S. aureus and K.
pneumoniae will not produce gas 44.5+0.2°C.

6.2 Place one or more EC Broth tubes, from each batch, in the water bath for 24 hours at 44.5+0.2°C.
Absence of growth indicates sterility of the tubes.

6.3 Check the pH on each batch of broth. The pH should be 6.9+0.2 SU. If the pH is out of range the
medium must be discarded and re-made.

7.0 PROCEDURE

71 EC BROTH

7.1.1 Dissolve 37 grams of EC Broth powder in 1 liter de-ionized or distilled water. Mix thoroughly.
7.1.2  Warm slightly to completely dissolve the powder.

7.1.3 Dispense into tubes containing inverted fermentation vials.

7.1.4 Autoclave at 121°C for 15 minutes. Cool the broth as quickly as possible.
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7.1.5 Measure the final pH of the broth. If the pH is outside of 6.9+0.2 SU, discard the medium and re-
make (refer to 6.3).

7.1.6 Test samples of the finished product for performance using stable, typical control cultures.
7.1.7 Place screw cap tubes in 1-5°C for storage for up to three months.

8.0 REFERENCES

8.1 Mary Jo Zimbro, B.S., MT and David A. Power, Ph.D. 2003. Difco & BBL Manual, Manual of

Microbiological Culture Media. Becton, Dickinson and Company: Maryland.
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Simmons Citrate Agar Preparation for the Differentiation of Gram-
Negative Bacteria

1.0 SCOPE AND APPLICATION

1.1 REFERENCE INFORMATION

Discipline: MIC, Microbiology, E.coli

Related Documents: SOP-A0204

Applicable Programs: Wastewater, Surface Water, Drinking Water
Regulatory References: | 40CFR136, 40CFR141

1.2 This method is applicable to the preparation of Simmons Citrate Agar, used for the differentiation
of gram-negative bacteria on the basis of citrate utilization.

2.0 SAFETY

2.1 For laboratory use only.

2.2 IRRITANT
Irritating to eyes, respiratory system, and skin. Do not breathe dust.

2.3 FIRST AID
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
After contact with skin, wash immediately with plenty of water. If inhaled, remove to fresh air. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. Seek medical
advice. If swallowed seek medical advice immediately and show this SOP or product label.

2.4 Follow proper, established procedures in handling and disposing of infectious materials.

3.0 EQUPIMENT AND SUPPLIES

3.1 Flasks - 250 mL, 500 mL, and 1 L borosilicate glass
3.2 Sterile pipettes

3.3 Weighing boats

3.4 Refrigerator, maintained at 1-5°C

3.5 Small screw cap test tubes

3.6 pH meter, capable of measuring pH to 0.01 SU

3.7 Balance, capable of measuring to 0.01 g

3.8 Hotplate

3.9 Graduated cylinders - 100 mL, 500 mL, and 1000 mL
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3.10  Incubator maintained at 44-46°C for tempering agar

3.11  Autoclave or sterilizer capable of reaching 121°C at 15 Ibs pressure

4.0 REAGENTS AND STANDARDS

4.1 Simmons Citrate Agar
4.2 Reagent-grade de-ionized (D.l.) water
4.3 E. coli pure culture and K. pneumoniae pure culture

5.0 MEDIUM PRESERVATION AND HANDLING

5.1 Seal dehydrated medium tightly, very hygroscopic.

5.2 The media, once made, is stored at 1-5°C, and is good in screw cap tubes for two months (or in
loose lidded plates for two weeks).

53 The expiration date applies to the product in its intact container when stored as directed. After
the product is opened it is acceptable for one year from date of opening, unless product becomes
discolored or clumps.

54 Do not use if product fails to meet specifications for identity and performance.

6.0 QUALITY CONTROL

6.1 Pretest each batch of Simmons Citrate agar for performance (i.e. correct enzyme reactions) with
known cultures (E. coli and K. pneumoniae). E. coli produces no change in color (medium
remains dark green, citrate is not utilized by organism). K. pneumoniae produces an intense blue
color throughout the medium (organism utilizes citrate).

6.2 Place one or more Simmons Citrate agar tubes, from each batch, in the incubator for 24 hours at
35+0.5°C. Absence of growth indicates sterility of the tubes.

6.3 Check the pH on each batch of Simmons Citrate Agar after tempering to 44-46°C. The pH should
be 6.9+0.2 SU. If the pH is out of range the medium must be discarded and re-made.

7.0 PROCEDURE

71 Suspend 24.2 g of the powder in 1 L of D.I. water. Mix thoroughly.

7.2 Heat with frequent agitation and boil for 1 minute to completely dissolve the powder.
7.3 Dispense 4 mL into small screw-cap tubes and autoclave at 121°C for 15 minutes.
7.4 Allow to cool in a slanted position for use as slants.

7.5 Store solidified tubes at 1-5°C for up to two months.

7.6 Test samples of the finished product for pH and for performance using stable, typical control
cultures.

8.0 REFERENCES
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8.1 Mary Jo Zimbro, B.S., MT and David A. Power, Ph.D. 2003. Difco & BBL Manual, Manual of
Microbiological Culture Media. Becton, Dickinson and Company: Maryland.
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Tryptone 1%; Tryptophane Broth Preparation for the Elaboration of
Indole by Bacteria

1.0 SCOPE AND APPLICATION

1.1 REFERENCE INFORMATION

Discipline: MIC, Microbiology, E.coli

Related Documents: SOP-A0204

Applicable Programs: Wastewater, Surface Water, Drinking Water
Regulatory References: | 40CFR136, 40CFR141

1.2 This method is applicable to the preparation of Tryptone 1%; Tryptophane Broth for the
elaboration of indole by bacteria.

1.3 Bacto Tryptone is a pancreatic digest of casein. Casein is the main milk protein and a rich source
of the amino acid nitrogen.

2.0 SAFETY

2.1 For laboratory use only.

2.2 IRRITANT
Irritating to eyes, respiratory system, and skin. Do not breathe dust.

2.3 FIRST AID
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
After contact with skin, wash immediately with plenty of water. If inhaled, remove to fresh air. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. Seek medical
advice. If swallowed seek medical advice immediately and show this SOP or product label.

2.4 Follow proper, established procedures in handling and disposing of infectious materials.

3.0 EQUPIMENT AND SUPPLIES

3.1 Flasks - 250 mL, 500 mL, and 1 L borosilicate glass
3.2 Sterile pipettes

3.3 Weighing boats

3.5 Refrigerator, maintained at 1-5°C

3.8 Small screw cap test tubes

3.9 pH meter, capable of measuring pH to 0.01 SU
3.10  Balance, capable of measuring to 0.01 g

3.1 Hotplate
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3.12  Graduated cylinders - 100 mL, 500 mL, and 1000 mL

3.13  Incubator maintained at 44-46°C for tempering agar

3.14  Autoclave or sterilizer capable of reaching 121°C at 15 Ibs pressure

4.0 REAGENTS AND STANDARDS

4.1 Tryptone or Trypticase Peptone

4.2 Reagent-grade de-ionized (D.l.) water

4.3 E. coli pure culture and S. aureus pure culture

4.4 Kovacs Indole Reagent

5.0 MEDIUM PRESERVATION AND HANDLING

51 Seal dehydrated medium tightly; it is very hygroscopic.

5.2 The media, once made, is stored at 1-5°C, and is good in screw cap tubes for two months (or in
loose lidded plates for two weeks).

5.3 The expiration date applies to the product in its intact container when stored as directed. After
the product is opened it is acceptable for one year from date of opening, unless product becomes
discolored or clumps.

54 Do not use if product fails to meet specifications for identity and performance.

6.0 QUALITY CONTROL

6.1 Pretest each batch of Tryptone 1%; Tryptophane Broth for indole production (addition of Kovacs
Indole Reagent will produce a deep red color in the alcohol layer of the broth if indole is
produced) with known cultures (E. coli and S. aureus). E. coli will produce indole and turn the
alcohol layer of the broth deep red. S. aureus will not produce indole and the broth will not turn
deep red.

6.2 Place one or more Tryptone 1%; Tryptophane Broth tube from each batch, in the incubator for 24
hours at 35°C. Absence of growth indicates sterility of tubes.

6.3 Check the pH on each batch of Tryptone 1%; Tryptophane Broth after tempering to 44-46°C. The
pH should be 7.2+0.2. If the pH is out of range the broth must be discarded and re-made.

7.0 PROCEDURE

71 Suspend 10g Tryptone or Trypticase Peptone in 1 L of D.I. water. Mix thoroughly.

7.2 Warm to dissolve completely.

7.3 Dispense in 5-ml volumes into tubes.

7.4 Autoclave at 121°C for 15 minutes and cool in an incubator maintained at 40-50°C.

7.5 Test samples of the finished product for pH and for performance using stable, typical control

cultures.
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Escherichia coli (E. coli) in Water by Membrane Filtration and
membrane-Thermotolerant Escherichia coli Agar (nTEC)
using EPA 1103.1

1.0 SCOPE AND APPLICATION

1.1 REFERENCE INFORMATION

Discipline: MIC, Microbiology, E. coli

Related Documents: SOP-N0017, SOP-N0018, SOP-N0019, SOP-N0022, SOP-N0059,
SOP-N0060, SOP-N0061, SOP-N0062

Applicable Programs: Wastewater, Surface Water, Drinking Water

Regulatory References: | 40CFR136, 40CFR141

1.2 BACKGROUND AND APPLICABILITY
1.2.1 This procedure is used for detecting and enumerating Escherichia coli (E. coli).

1.2.2 E. coli bacteria are a natural inhabitant only of the intestinal tract of warm-blooded animals. lIts
presence in water samples is an indication of fecal pollution and the possible presence of enteric
pathogens.

1.2.3 This procedure is used as a measure of recreational water quality. Epidemiological studies have
led to the development of criteria, which can be used to promulgate recreational water standards
based on established relationships between health effects and water quality. The significance of
finding E. coli in recreational water samples is the direct relationship between the density of E.
coli and the risk of gastrointestinal illness associated with swimming in the water (refer to
reference 14.4).

1.2.4 This procedure can be applied to fresh, estuarine, and marine waters.

1.2.5 Since a wide range of sample volumes or dilutions can be analyzed by this procedure, a wide
range of E. coli levels in water can be detected and enumerated.

2.0 SUMMARY OF METHOD

21 Using membrane filtration (MF) provides a direct count of E. coli bacteria in water based on the
development of colonies on the surface of the membrane filter (refer to reference 14.5). A water
sample is filtered through the membrane, which retains bacteria. After filtration, the membrane
containing the bacterial cells is placed on a selective and differential medium, mTEC, incubated
at 35+0.5°C for 2 hours to resuscitate injured or stressed bacteria, and then incubated at
44.510.2°C for 22 hours. Following incubation, the filter is transferred to a filter pad saturated
with urea substrate. After 15 minutes, yellow, yellow-green, or yellow-brown colonies are counted
with the aid of a fluorescent lamp and a magnifying lens. Verification procedures must be run on
1 sample per batch of 20 for confirmation as E. coli.

2.2 DEFINITIONS

2.2.1 In this procedure, E. coli are those bacteria which produce colonies that remain yellow, yellow-
green, or yellow-brown on a filter pad saturated with urea substrate broth after primary culturing
on mTEC medium.
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3.0 INTERFERENCES

Water samples containing colloidal or suspended particulate material can clog the membrane
filter, thereby preventing filtration, or cause spreading of bacterial colonies, which could interfere
with identification of target colonies.

4.0 SAFTEY

4.1 The analyst/technician must know and observe the normal safety procedures required in a
microbiology laboratory while preparing, using, and disposing of cultures, reagents, and
materials, and while operating sterilization equipment.

4.2 Mouth-pipetting is prohibited.

4.3 Autoclave all contaminated plates and materials after analysis.

5.0 EQUIPMENT AND SUPPLIES

5.1 Glass lens with magnification of 2-5x, or stereoscopic microscope.

5.2 A microscope lamp producing diffuse light from cool, white fluorescent lamps adjusted to give
maximum color.

5.3 Hand tally or other electronic counting device.

5.4 Sterile T.D. (To Deliver) bacteriological or Mohr pipets, glass or plastic (1-mL and 10-mL
volumes).

5.5 Graduated cylinders, 100-1000 mL.

5.6 Membrane filtration apparatus (filter base and funnel), glass, plastic or stainless steel, containing
graduation marks in 50 mL intervals, able to hold a total volume of 300 mL. These are wrapped
with aluminum foil or kraft paper and sterilized.

5.7 Vacuum source: line vacuum, electric vacuum pump, or aspirator.

5.8 Vacuum filter flask, usually 1 liter, with appropriate tubing. Filter manifolds to hold a number of
filter bases are desirable, but optional.

5.9 Safety trap flask, placed between the filter flask and the vacuum source.

5.10  Forceps, straight (preferred) or curved, with smooth tips to permit easy handling of filters without
damage.

5.11  Alcohol, 95% ethanol, in small wide-mouthed vials, for sterilizing forceps.
5.12  Alcohol burner.

5.13  Thermometer, checked against a National Institute of Science and Technology (NIST)-certified
thermometer, or one traceable to an NIST thermometer.

5.14  Membrane Filters (MF), white, grid-marked, cellulose ester, 47-mm diameter, 0.45 pm +0.02 ym
pore size, pre-sterile.

5.15  Platinum inoculation loops, at least 3 mm diameter in suitable holders. (A platinum loop is

This document is a controlled document only when viewed through NuGenesis Vision® and becomes an uncontrolled document when nrinted
Copyright © 2007 by Paragon Laboratories, Inc. All rights reserved.

2 Signatures Appended
Controlled Documents: 173



Standard Operating Procedure SOP: A0204
Paragon Laboratories, Inc. Revision: 0
12649 Richfield Court Page: 30f13
Livonia, Ml 48150 Effective Date: ~ 02/22/07 00:00:00

required for the Cytochrome oxidase test in the verification procedure.)
5.16  Indelible ink marker for labeling plates.
5.17  Absorbent pads, sterile, 47-mm diameter.

5.18  Petri dishes, sterile, plastic, 9 x 50mm, with tight-fitting lids, or 15 x 60mm, glass or plastic, with
loose-fitting lids; 15 x 100mm dishes may also be used.

5.19  Bottles, milk dilution, borosilicate glass, screw-cap with neoprene liners, marked at 99 mL for
1:100 dilutions (if needed). Dilution bottles marked at 90 mL, or tubes marked at 9 mL may be
used for 1:10 dilutions.

5.20  Flasks, borosilicate glass, screw-cap or covered with aluminum foil and sterilized, 250- to 2000-
mL volume, for agar preparation.

5.21  Incubator maintained at 40°C to 50°C for tempering agar.

5.22  Incubator maintained at 35+0.5°C, with approximately 90% humidity if loose-lidded Petri dishes
are used.

5.23  Incubator or water bath maintained at 44.5+0.2°C.

5.24  Test tubes, sterile, screw-cap, 20 x 150mm, borosilicate glass or plastic, with lids.

5.25 Test tubes, 10 x 75mm, borosilicate glass, with caps.

5.26  Test tubes screw-cap, borosilicate glass, 16 x 125mm or other appropriate size.

5.27  Whirl-Pak bags, or other appropriate zip-top-type bag.

5.28  Filter paper.

5.29  DILUTION WATER
Sterile phosphate-buffered dilution water, prepared in large volumes (e.g., 1 liter) for wetting
membranes before addition of the sample and for rinsing the funnel after sample filtration or in

99-mL dilution blanks. Refer to SOP-N0017.

6.0 REAGENTS AND STANDARDS

6.1 PURITY OF REAGENTS
Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, reagents shall
conform to the specifications of the Committee on Analytical Reagents of the American Chemical
Society (refer to reference 14.7). The agar used in preparation of culture media must be of
microbiological grade.

6.2 Use commercial culture media as a means of quality control.

6.3 PURITY OF WATER

Reagent-grade deionized (D.l.) water conforming to ASTM Specification D1193, Type Il water or
better (refer to reference 14.2).

6.4 BUFFERED DILUTION WATER
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Refer to SOP-N0017 for preparation.
6.5 mTEC AGAR & UREA SUBSTRATE MEDIUM
6.5.1 Use commercially available dehydrated media, where available.
6.5.2 Refer to SOP-N0059 for mTEC Agar and Urea Substrate Medium Preparation.
6.6 NUTRIENT AGAR
6.6.1 Use commercially available dehydrated media.
6.6.2 Refer to SOP-NO060 for Nutrient Agar Preparation.
6.7 TRYPTIC SOY BROTH
6.7.1  Use commercially available dehydrated media.
6.7.2 Refer to SOP-N0019 for Tryptic Soy Broth Preparation.
6.8 SIMMONS CITRATE AGAR
6.8.1 Use commercially available dehydrated media.
6.8.2 Refer to SOP-N0061 for Simmons Citrate Agar Preparation.
6.9 TRYPTONE 1%; TRYPTOPHANE BROTH
6.9.1  Use commercially available dehydrated media.
6.9.2 Refer to SOP-N0062 for Tryptone 1%; Tryptophane Broth Preparation.
6.10 ECBROTH
6.10.1 Use commercially available dehydrated media.
6.10.2 Refer to SOP-N0022 for EC Broth Preparation.
6.11  PLATE COUNT AGAR
6.11.1 Use commercially available dehydrated media.
6.11.2 Refer to SOP-N0018 for Plate Count Agar Preparation.
6.12  Cytochrome Oxidase Reagent; Oxidase Reagent
6.13 Kovacs Indole Reagent

7.0 SAMPLE COLLECTION, PRESERVATION, SHIPMENT, AND STORAGE

71 Collect samples in sterile poly sample containers with leak-proof lids.

7.2 If chlorine is suspected to be present in samples, sample container should contain sodium
thiosulfate (Na,S,03).
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7.3 The reducing agent is necessary for the collection of water containing residual chlorine or other
halogen, unless they contain broth for direct plating of sample. Sodium thiosulfate is a
satisfactory de-chlorinating agent that neutralizes any residual halogen and prevents continuation
of bactericidal action during sample transit. 1 mL, of a 10% Na,S,03 solution, per liter of water at
the time of collection will be sufficient to neutralize halogen in the sample. Adherence to sample
preservation procedures and holding time limits (see 7.11) are critical to the production of valid
data. Samples not collected according to these rules should not be analyzed.

7.4 When the sample is collected, leave ample air space in the bottle (at least 2.5 cm) to facilitate
mixing by shaking, before examination. Collect samples that are representative of the water
being tested, flush or disinfect sample ports and use aseptic techniques to avoid sample
contamination. Keep sampling bottle closed until it is to be filled. Remove cap, do not
contaminate inner surface of cap or neck of bottle. Fill container without rinsing, replace cap
immediately.

7.5 POTABLE WATER

If the sample is to be taken from a water distribution-system tap without attachments, select a tap
that is supplying water from a service pipe directly connected with the main. Open tap fully and
let water run to waste for 2 or 3 minutes, or for a time sufficient to permit clearing of the line.
Reduce water flow to permit filling the bottle without splashing. If tap cleanliness is questionable,
apply a solution of sodium hypochlorite (100 mg NaOCI / L) to faucet before sampling; let water
run for a additional 2 or 3 minutes after treatment. Do not sample from leaking taps that allow
water to flow over the outside of the tap. In sampling from a mixing faucet remove faucet
attachments such as screen or splash guard, run hot water for 2 minutes, then cold for 2 to 3
minutes, and collect sample as indicated above. If sample is to be taken from a well fitted with a
hand pump, pump water for 5 minutes before collecting sample. If the well has a mechanical
pump collect sample directly from a tap on the discharge. If there is no pumping machinery,
collect sample directly from the well by means of a sterilized bottle fitted with a weight at the
base; take care to avoid contaminating the sample with any surface scum. In drinking water
evaluation, collect samples of finished water from distribution sites selected to assure systematic
coverage during each month. Choose distribution sites to include dead-end sections. Sample
locations may be public sites, commercial establishments, private residences, and special
sampling stations built into the distribution network.

7.6 RAW WATER SUPPLY

In collecting samples directly from a river, stream, lake, reservoir, spring, or shallow well, obtain
samples representative of the water that is the source of supply to consumers. It is undesirable
to take samples too near or too far from the point of draw off, or at a depth above or below the
point of draw off.

7.7 SURFACE WATER

Select bacteriological sampling locations to include a baseline location upstream from the study
area, industrial and municipal waste outfalls into the main stream area, tributaries except those
with a flow less than 10% of the main stream, intake points for municipal or industrial water
facilities, downstream samples based on stream flow time, and downstream recreational areas.
Samples may be collected from a boat or a bridge near critical study points. Choose sampling
frequency to be reflective of the stream or water body conditions. To monitor stream and lake
water qu