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3. Distribution List
All Project Managers & Quality Assurance Managers will receive a copy of the
QA Project Plan.

4. Project/Task Organization:

Lyman Welch, as the Manager of Water Quality Program, will maintain the
official, approved QA Project Plan, as well as working on projects to reduce
sewage overflows, protecting recreational waterways, eliminating mercury and
addressing pharmaceutical pollution. Lyman is a former attorney with the
Chicago law firm of Mayer, Brown & Platt. Most recently, he served as Associate
Director & General Counsel of the Mid-Atlantic Environmental Law Center at
Widener University Law School in Wilmington, Delaware.

Joel Brammeier, acting President for the Alliance for the Great Lakes, will
continue to supervise this project. Since 2000, Joel has focused the Alliance’s
work on restoration of urban habitats and protection of the Great Lakes from the
impacts of invasive species. Joel’s current work includes implementing coastal
habitat recovery along the Illinois shoreline and eliminating transfer of aquatic
species between the Great Lakes and the Mississippi River. Joel received his
Master of Science degree from the University of Michigan’s School of Natural
Resources & Environment in 1998 and his Bachelor of Science from Valparaiso
University in 1996.

Stephanie Smith, Education Program Director at the Alliance for the Great Lakes,
will oversee the integration of the public beach component of this project into the
Adopt-a-Beach™ program. Stephanie received a master's degree in environmental
science, with a concentration in environmental education, from Antioch New
England Graduate School in Keene, N.H. She also earned a teaching certificate in
middle school general science. After graduate school, Stephanie taught hands-on
8th grade science in Lowell, Mass.

Jamie Cross has been on staff with the Alliance since 1999, and serves as the
acting manager of the Adopt-a-Beach™ program. In her role at the Alliance she
supervises all aspects of the Adopt-a-Beach™ program — by which over 7,000
volunteers clean up the coastline along four out of the five Great Lakes. Jamic
also manages outreach and training for volunteers in Michigan.

Alliance outreach staff will manage volunteer outreach, training and beach visit
scheduling. Current Alliance outreach staff include: Todd Brennan (WI),

April Mather (OH), Frances Canonizado/Abby Crisostomo (IL and IN). Contact
information for outreach staff is available on our website here:
http://www.greatlakes.org/Page.aspx?pid=590




Data collection and input in the database will be done by volunteers. This
information will then be used by Alliance staff, partner organizations (such as the
US EPA), state EPA and Depatiments of Natural Resources, local health
_departments, volunteers and local municipal beach managers to begin to address
these sources of pollution.

5. Problem Definition/Background

The Great Lakes, the largest freshwater body in the world, comprise 90% of the
United States’ fresh surface water and provide enormous ecological, economic,
and social assets to area residents and to the hundreds of species that depend on
them.

Beyond the environmental damage and health risks posed by pathogenic
pollution, beach closings send a signal to residents that the Great Lakes are not
healthy. Beaches, for the general public, serve as a barometer to assess the overall
health and usability of the Gréat Lakes. When residents are turned away from
beaches due to pathogenic pollution or other types of pollution such as foul
smelling algae that can be harmful to human health discourages public use and
involvement in them — reinforcing a stereotype that the lake is dirty and
something to be avoided rather than cared for.

The Alliance is committed to developing procedures to help clean up our beaches
along the Great Lakes. The Great Lakes Regional Collaboration’s published
strategy for improving Great Lakes health specifically addresses beach water
quality. To that end, the EPA is working with states to develop beach sanitary
surveys to identify specific sources of contamination at Great Lakes beaches. The
Alliance for the Great Lakes developed this Project Study Plan and Adopt-a-
Beach ™ Guide in accordance with EPA’s Beach Sanitary Survey Tool so that
beach managers can identify sources of contamination at their beaches, and
address them accordingly. The EPA Beach Sanitary Survey Tool identifies
technically sound and consistent approaches to identify pollution sources.

The Alliance for the Great Lakes Adopt-a-Beach ™ Project Study Plan is
organized under EPA’s recommended structure for QA Project Plans.  Where
necessary, this document refers to the Alliance’s Adopt-a-Beach ™ Guide to
further explicate data-gathering procedures. The structure falls into four major
categories: project management, measurement/data acquisition, assessment and
oversight, and data validation and usability.

6. Project/Task Description
The purpose of this study is to monitor beach and water quality through science-

based testing and observations and data collection of water quality information
such as bacteria, pH, temperature, longshore current, litter, etc. Sample coilection



conditions including air temperature, wind direction, wind speed, time of day, sky
conditions, wave conditions, current, and sample flow variations (during/post rain
event vs. low flow) are considered in the evaluation of causal relationships.
Volunteers are encouraged to use their data to evaluate their beach to determine
beach needs to improve beach conditions. Visual assessments aid in determining
{ocal action for improvement of beach quality.

The year-round Adopt-a-Beach ™ program invites groups and individuals to
commit to two to five visits over a year. At each visit, adopters collect and record
the litter they find, the conditions at the beach, and test the water for E. coli levels
using materials provided by the Alliance. Adopters then enter their data into the
Alliance’s online database. Program data is compiled and reviewed annually and
semi-annually by the Alliance. After two or three visits, adopters are encouraged
to examine their data and develop an action project to improve conditions at their
beach. The Alliance helps adopters with this process.

All samples will be collected at public beaches or private shoreline with ownetr’s
permission. Beaches will be selected based on volunteer interest or need. For
more precise location data, some volunteers have the ability to use the Global
Positioning System (GPS) to calculate where they take their water sample, record
their location and include this location in their completed repott.

Once volunteers collect data, they can either send completed forms to the Alliance
for the Great Lakes headquarters to be entered into a database, or they can enter it
themselves in the same secure online database, We encourage adopters to use the
online data entry system. Each year, Alliance for the Great Lakes will release a
report that highlights important trends in findings, Data will be submitted to state
agencies annually as it becomes available in digital form.

7. Quality Objectives and Criteria

All Petrifilm will be used or disposed of prior to their expiration dates. Petrifilm,
Whirl-Paks and pipettes will be provided by Alliance for the Great Lakes to
ensure quality contrl. See further quality control measures for Petrifilm in the
Routine Visit Form Guide, p. 5 (linked below).

Volunteers are given specific instructions on measuring wave height, longshore
current, water quality, and other variables in the Routine Visit Form Guide based
on EPA measuring standards, Site Coordinator instructions for quality control are
also outlined in the Routine Visit Form Guide, p. 14.

8. Special Training/Certifications

The appropriate outreach staff is trained by the Alliance to oversee all volunteers.



The majority of volunteers go through in-person trainings which include a
PowerPoint presentation and/or onsite training. Training includes testing trainee
comptehension through demonstrating what they just learned. All procedures are
outlined during the training sessions. During the training, expired Petrifilms are
sometimes used or sampling is conducted in the field, which depends on location
and weather conditions. All volunteers that register for the program receive a
start-up kit which includes the Adopt-a-Beach ™ guide with instructions on
monitoring and collection of data. The guide is also downloadable on our web
site.

Training also specifies prescribed safety procedures. These include the use of
gloves while sampling, cleansing of hands with alcohol wipes, or antiseptic lotion
before and after visits, inclusion of a first aid kit at all sites, and exercising
extreme caution when children are near the water. Please see attached training
presentation (PowerPoint).

Trained team leaders supervise a volunteer’s first real sampling event in order to
confirm they are doing it correctly. Finally, the Alliance provides annual
refresher training for volunteets.

9. Documentation and Records

The reporting format can be found in the Routine Visit Form Guide. Volunteers
enter data into the online database or submit their data via the post to Alliance
offices. Project managers enter data into the data entry system. Data collected
online is downloaded on a regular basis to be stored in the organizational
computer filing system. This database is backed up on a regular basis through
Aliiance general office operations. Quality Assurance Managers are responsible
for keeping the most current copy of the approved QA Project Plan which is also
provided to Alliance outreach staff. Alliance outreach staff are responsible for
sending that QAPP to volunteer team leaders.

Measurement/Data Acquisition
1. Sampling Process Design (Experimental Design)

All field methods and quality assurance steps are specified in the Routine Visit
Form Guide before data collection. The data collection is largely based on EPA’s
beach sanitary survey protocol. Parameters to be sampled were chosen based on
relevance to water quality in the Great Lakes system and ease of measurement.
The data collection includes information on several parameters relevant to beach
water quality, including wave height, longshore cutrent speed & direction, pH,
bactetia c. coli & coliform, temperature, odor, and turbidity, Information is also
collected on the amount of litter on the beach, oily sheens, algae in the water and
along the beach, wildlife and dead birds. Biological assessment is limited to




bacteria testing and counts of wildlife on the beach to align with the EPA beach
survey proceduie. Fish and macroinvertebrate data are not collected.

The total number of samples is based on the number of volunteers willing to
survey the beaches. If volunteers schedule a time to sample and the beach is
inaccessible due to weather or other purposes, volunteers will reschedule their
visit. For examples of critical data versus data for informational purposes, please
refer to the Routine Visit Form Guide.

In addition to data collected on the Routine Visit Form, Alliance volunteers
collect data on litter found on the beach. Volunteers use a Litter Monitoring Form
to collect information on 46 specific debris items such as cigarettes, tampons,
condoms, beverage containers, firework debris, etc. Volunteers also have an
option to write in additional items of concern found during their visit.

All data is subject to review by project managers and outreach staff.

2. Sampling Methods

Volunteer samplers measure water temperature, pH, Coliform and E. coli in
water. Coliform bacteria and E, coli will be monitored using a Petrifilm, a pipette,
and a Whirl-Pak bag. The Alliance provides Petrifilm plates to monitor E. coli
and coliform bacteria, We use the Petrifilm in a manner that is deemed reliable
through a comparative Grand Valley State University study. (Attached). Whirl-
Pak bags, small sterile plastic bags, are used to take the water sample, and sterile
pipettes are also used to ensure the quality of the test. Expired Petrifilms are
discarded. Collection methods and quality control measures are outlined in the
Routine Visit Form Guide, pp 5-6. ' :

Measurement methods for wave height, longshore current, bather load, pollution
sources, wildlife, speed of current and algae and litter observations can be found
in the Routine Visit Form Guide, pp. 3-4, 8-14.

‘3. Sample Handling and Custody

Water samples are collected using sampling pole or by wading out into the water,
conscious of water flow and avoiding contamination. Two samples are taken
using two separate Whirl-Pak bags to draw water for each Petrifilm. Samples are
taken from where water is at least one meter deep. The Whirl-Pak is opened just
before collecting the sample to avoid contamination. The water sample is placed
on the Petrifilm while at the beach. A sterile pipette is used to withdraw 1
milliliter of water from the Whirl-Pak and is added onto the pink circle of the
Petrifilm. Plates ate stored in a sealable bag in a dark area and incubated (35°C or
95°F) in a horizontal position with the clear side up for 24+ hours. If temperature
cannot be controlled, the Petrifilm is sealed in a bag at room temperature or
warmer, out of direct sunlight, for 48 hours. After the sample is taken, the



Petrifilm is placed in a sealable bag. Used Petrifilms are sterilized using one mi of
bleach and placed in a sealed plastic bag and disposed of properly in the garbage.

The Routine Visit Form Guide requires samples to be identified by date, time,
location and number of volunteers. Volunteers enter this information directly and
generally electronically into the Alliance’s database.

4. Analytical Methods

Quality of the water is assessed using the Environmental Protection Agency’s
water quality standards for safe swimming (no more than 235 E. coli colonies per
100 m! of water).

See the Routine Visit Form Guide for other details of specific performance
criteria for general beach conditions, pH and other water quality measures, bather
load and pollution sources.

5. Quality Control

Petrifilm, Whirl-Paks and pipettes will be provided by Alliance for the Great
Lakes to ensure quality control. Alliance staff may conduct reviews of data for
outliers or extreme variability and follow-up with volunteers when unusual results
are found. Missing data will be listed as “Blank™ or “Not Entered” by the data
reporting system.

6. Instrument/Equipment Test, Inspection and Maintenance
Alliance staff inspects Petrifilm, pipettes, and Whirl-Pak bags before they are sent
to volunteers to ensure they are in good working condition and have not expired.
Volunteer Team Leaders will check items upon receipt for visible damage.

7. Instrument/Equipment Calibration and Freguency
N/A

8. Inspection/Acceptance for Supplies and Consumables
Petrifilm, Whirl-Paks and pipettes will be provided by Alliance for the Great
Lakes and inspected by staff before shipment to volunteers. Volunteer Team
Leaders will check items upon receipt for visible damage.

9. Non-direct Measurements
Our volunteers gather most of their data directly; however it is possible to get

information on temperature, rainfall, and bather volume through non-direct
measurements using beach-based resources (lifeguard data, etc.). We use this



data when it is difficult to measure direéctly due to volume issues (bathers) or a
time-delay in gathering the data (measuring rainfall).
See the Routine Visit Form Guide pp 1, 2 & 8 for further detail.

10. Data Management

Fach volunteer team will complete a Routine Visit Form and Litter Monitoring
Form during every visit to a collection site. An example of these forms is
attached. Once data is collected by volunteers, they enfer data into the Alliance’s
database.

All collected data will be submitted to the appropriate state EPA. We would like
to work with Great Lakes states to make the data in our database available for
state EPA databases.

Assessment and Oversight

1. Assessments and Response Actions
Assessment scheduling is managed by Alliance outreach staff in each state.
Volunteer Team Leaders conduct assessments in the field and document site visit

vesults in online database. The number and frequency of assessment activities
depends on volunteer availability.

2. Reports to Management

Volunteer Team leaders may include comments in data reports entered into the
database system. Alliance staff reviews the data in prepating annual reports.

Data Validation and Usability
1. Data Review, Verification and Validation

Project Data is reviewed by Alliance staff. Staff reaches out to team leaders if
data appears highly variable.

2. Verification and Validation Methods

The Alliance recommends volunieers conduct a follow-up visit and assessment if
data shows unusual results. Interpretation of data should include analysis of
sample results compating differences over time at the same sample location.

3. Reconciliation with User Requirements
The Alliance tests for E. coli using a method reasonably certain to provide
“accurate validated data. See attached GVSU study for further information,



Relevant Documents
Adopt-a-Beach™ Routine Visit Form
htip://www.greatlakes.org/Document.Doc?id=379

Adopt-a-Beach ™ Litter Monitoring Form
http://www.greatlakes.org/Document.Doc?id=378

Adopt-a-Beach™ Guide
hitp://www.greatlakes.org/Document.Doc?id=380

Adopt-a-Beach™ Training Presentation (PowerPoint)
To be sent in separate file

- Vail, J.H. R. Morgan, C.R. Merino, F. Gonzales, R. Miller, and J. L. Ram.
Enumeration of waterborne Escherichia coli with peirifilm plates: comparison to
standard methods. GVSU Water Resources. March 20, 2003.
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QAQC Plan Attachments

Adopt-a-Beach™ Routine Visit Form

http://www.greatlakes.org/Document.Doc?id=379

Adopt-a-Beach ™ Litter Monitoring Form

http://www.greatlakes.org/Document.Doc?id=373

Adopt-a-Beach™ Guide

http://www.greatlakes.org/Document.Doc?id=380

Adopt-a-Beach™ Training Presentation (PowerPoint}

To be sent in separate file

Vail, J.H. R. Morgan, C.R. Merino, F. Gonzales, R. Miller, and J. L. Ram. Enumeration of
waterborne Escherichia coli with petrifilm plates: comparison to standard methods. GVSU Water
Resources, March 20, 2003.




Adopt-a-Beach™ Routine Visit Form

Answer these guestions during your beach visit. Use our companion Adopt-a-Beach™ Guide for question by question
instructions on how to complete the form.

If you have questions about Adopt-a-Beach™, contact adoptabeach@greatlakes.org.

What to do with your data:

» Enter your results online in the Adopt-a-Beach™ pages at www.greatlakes.org/adoptabeach by logging into your
‘personal account. ' ‘

* If you don't have an Adopt-a-Beach™ account, create an account by visiting Adopt-a-Beach™ at
www.greatlakes.org/adoptabeach.

* |f you don't have internet access, mail your results to Alliance for the Great Lakes, 700 Fulton St. Ste. A,
Grand Haven, M] 49417 or fax to 616-850-0765 ‘

Beach name and location (city and state)

Adept-a-Beach™ team name Team Leader
Visit date Visit time of day (e.g. 11:00 am.}
Number of volunteers Estimated time spent completing the Routine Visit Form

Describe the boundaries of the beach area you have adopted using fixed objects, street names or other fixed reference
points. Some groups have adopted a portion of a beach area and some groups have adopted an entire heach.

I. General Beach Conditions

1. Alr temperature (Round to the nearest degree.) '

[ celsius [ Fahrenheit (Chgck type of measurement taken.)

2. Wind direction ONowind (18 (S [sw CIN CINE [INw (OE [W (Check the answer that applies.)

3. What is the wind speed? (Circle one of the options below.) *See Beaufort Wind Scale detailed in the Routine Visit
Form Guide. :

Knots Under1 13 4-6 7-10 1116 17-21 2227 2827 34-40
- . . Light Gentle Moderate |Fresh Strong '
Description ;| Calm Light air |preeze breeze breeze breeze breeze Near gale |Gale

4. When was the most recent rain event? (If it lasted more than one day, check the appropriate answer.)
Conslider that 24 hours = 1 day, 48 hours = 2 days and 72 hours = 3 days.

{Less than 24 hours ago (J Less than 48 hours ago

(J Less than 72 hours ago i1 More than 72 hours ago 11 dor't know

Routing Visit Form « 1 1f you don't have Intemet access, mail your results to Alfiance for the Great Lakes, 700 Fullon St. Ste, A, Grand Haven, MI 49417 or fax to 616-850-0765



5. Describe the rain event, if one has occurred In the past 72 hours (3 days).
[1 Misting U Light rain L] Steady rain L] Heavy rain
[} No rain event in the past 72 hours 1! don't know Other (e.g. snow, hail) describe:

6. If it has rained within the past 72 hours and you have a rain gauge at the beach, measure the amount of rain in
inches or centimeters. (If you do not have a rain gauge please select no rain gauge.)

in/em (round to nearest 10th degree) (] No rain gauge

7. What are the current sky conditlons? (Check one of the options below.)

Sky conditlon Sunny Mostly sunny Partly sunny Mostly cloudy Cloudy

Amount of
cloud coverage

1/8 to 1/4 3/8t01/2 ki [5/8t07/8

S

No clouds

Total coverage 2%

8. What is the current wave height In feet? (Check one of the options below.) Wave height is determined by measuring
the distance between the crest (tallest point of the wave) to the trough (the lowest pomt of the wave) just lakeward of
where the waves are breaking.

[J No waves [ waves less than 1 foot [ 1-2 feet 134 feet

(156 feet 5 6-8 feet (] Qver 8 feet

9. Describe the intensity of the waves. (Check one of the options below.)

Clcam [ Medium [ Rough

10. Longshore current: What is the amount of time (in seconds) that it takes your floatable object to travel 10
meters. See Routine Visit Form Guide for instructions on how to measure the langshore current.

To determine the speed of the fongshare current use the following equation:

10 meters + by time in seconds = speed in meters per second

Example #1: 10 meters + 30 seconds = .33 meters per second
Summary: Your floatable object moves 10 meters in 30 seconds. Therefore, the speed of the fongshore current is .33
meters per second.

Example #2: 10 meters + 40 seconds = .25 meters per second

Summary: Your floatable object moves 1.0 meters in 40 seconds, therefore the speed of the fongshore current is 0.25
meters per second.

11, What Is the directlon of the longshore current? (The longshore current runs parallei to the beach.)
(Nocurrent 1S [LsE Osw [N LN ONwW OOE Ow

12. Did you measure the longshore current? [ Yes 0 No

13. Comments or resason you did not measure the longeshore current:

14, General comments and observations about general beach condltions:

Routine Visit Form « 2 IF you don't have Intemst access, mali your results to Alllance for the Great Lakes, 700 Fulien 5t. Ste. A, Gramd Haven, MI 49417 or fax to 616-850-0768



Il. Water Quality

15. Some adopters may have the abillty to measure water pH. If you are one of these adapters, please enter the pH
level of the water.

16. If a pH reading was taken, please indicate the testing method you used. (Check the appropriate answer.)

£1pH paper £l pH liquid solution L1 pH meter

17. Bacteria sample results. Please refer to the Adopt-a-Beach™ guide for specific protocol and to determine your results.
Your water sample should be taken at the same location in the middle of your adopted beach where 24-30 inches (2 —
2.5 feet) of water depth is first encountered and at 6 inches below the surface. If you are using the Alliance’s test kits,

fill in: E. coli — water (blue dots) and Coliform (red dots). Write in “not tested” for any test you do not conduct and include
an explanation in the “comments” section,

Did your team do a bacteria test? [ Yes [ No

Sample #1
E. colf - water Collform .
Test type (blue dots) (red dots) Enterococcus E. coli - sand
Number of dots
Sample #2
E. coli — water Coliform ;
Test type (blue dots) (red dots) Enterococcus E. colf - sand
Number of dots

18. Comments or resason you did not conduct the water test:

Some adopters have the abllity to use the Globatl Pbsitionlng System (GPS) to calculate where they take their water
sample. If you can use a GPS device to measure your sample location, provide your results here:

N (Latitude) "W ({Longitude)

19. What is the water temperature? {Round to the nearest degree.)

Ocelsius [ Fahrenheit {Check type of measurement taken.)

20. Have you noted any changes In water color from previous visits? (Check the appropriate answer.)

{1Yes ] No [ This is our first beach visit

If you have noted a change in color, describe it.

21. Describe the odor of the water. (Check one or more of the options below.)
[1No smell []Sewage ] Algae (decaying plants) O Fishy

(I Sulfur (rotten eggs) [ Musty (wet scil) L] Other If other, describe:

Routine Visit Form » 3 H you don't have Interaet access, mall your results to Alllance for the Great Lakes, 700 Fulton $t. Ste. A, Grand Haven, M 49447 er fax to 616-850-0765



22, Describe the turbidity (cloudiness) of the water. (Check one of the options below.) Observe turbidity at the same
location you take your water sample.

[IClear  [J Slightly cloudy Ccloudy [ Opaque (solid)

23. Additional observations about water quality:

Rouline Visit Form » 4 If you don"t have Intemet accoss, mall your results to Alllance for the Great Lakes, T00 Fullon St. Ste. A, Grand Haven, M1 40417 or fax to 616-850-0765



lil. Bather Load (Number of people at the beach)

24. For people IN or ON the water, not on the beach, describe the type of activity and number of people involved.
(Use the table below to fill in the number of people Involved in the activities listed below.)

_{Sailing/ X . o Other
Z’;‘:z I‘t’; power ﬁaa;:k‘?::'gg/ Jet skiing  |Fishing Surfing r:‘i’t'gd;:;ﬁﬁé 2‘;’;’;’:‘?%/ (in and on
boating the water)
Number of
people
engaged in
this activity

If other, describe the type of activity IN or ON the water:

25. What is the total number of people ON the beach, not in the water, EXCLUDING YOUR GROUP?

26. General comments and observations at the beach:

Routine Visit Form ¢+ & I you don’t have internot access, mall your results to Alllance for the Great Lakes, 700 Fulton $t, Ste, A, Grand Haven, M1 49417 or fax to 616-850-0765
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IV. Potential Pollution Sources

27. Identify any of these features up to 500 feet from the beach boundary that are visible. (See Adopt-a-Beach™ Guide
to determine speed of current.)

. River/Stream/ Pond(s) Wetland(s) Qutfall (pipe
Is this feature Channel : discharging to
in your heach : the beach)
houndary? . (Yes CINo OYes [INo OvYes [INo OYes [INo
Amount ] Gushing . {1 Gushing [1 Gushing (] Gushing
(Check the answer that|L] Steady stream [[] Steady stream [] Steady stream (] Steady stream
applies (] Trickle [ Trickle ] Trickle LI Trickle
pplies}
Speed of Current
{in seconds)
{IBrown L1 Brown L Brown ( Brown
[ Green [ Green [] Green [} Green
[ Black O3 Black (] Black (1 Biack
Water Color [ White [ White [ White [ White
[JRed (] Red (] Red L1 Red
O Clear O Glear L] Glear []Clear
. [ Foamy ~{L] Foamy (] Foamy (1 Foamy
Characteristics [ Algac ] Algae [] Algae [ Algae
(Check all {1 Debris L Debris L Debris {1 Debris
that apply) [ Ofly sheen on water |C] Oily sheen on water {[] Oily sheen on water |[10ily sheen on water

If other source (e.g. dump, boat launch), please describe the feature identified:

28, Bacteria sample resuits. If you did not have any features as outlined in question 27, you can skip this question. If
you did have any of the features listed in question 27, use one of your E. colf test kits provided by the Alliance to test
for bacteria in water at the feature listed above. Please refer to Adopt-a-Beach™ Guide #17 for specific protocol and to
determine results. If you are using the Alliance’s test kits, fill In: £. cofi — water and Coliform. Write in “not tested” for
any test you do not conduct and include an explanation in the “comments” section.

Did your team do a bacteria test for pollution sources listed for question 27?2 [l Yes {1 No

Sample #1 (from the water feature at your adopted beach.)

E. coli - water Coliform ,
Test type (blue dots) (red dots) Enterococcus. E. coli — sand

Number of dots

29, General comments about your water test:

Routine Visit Form + & If you don't have Intemet access, mall your resulis to Alliance for the Great Lakes, 700 Fulton St. Ste. A, Grand Haven, M[ 49417 or fax to 616-850-07685



Some adopters have the abillty to use the Globa! Positioning System {GPS) to calculate where they take their water
sample. If you can use a GPS device to measure your sample location, provide your results here:

’ 'N (Latitude) : 'W {Longitude)

30. Are there floatables (Items floating in the water) present? {1Yes [ No
If yes, please describe the floatables present. (Circie one or more of the options below.)

Food- . . -
Street Medical , Sewage- Building Fishing Household
Type litter lr;i:’;ed items Resin related materials related waste
Food .
. . I . Piecces e Household
Example ngarette packing, Syringes Tiny plastic [Condoms, of wood, Fishing line, trash, plas-
filters beverage pellets tampons - nets, lures |,
. siding tic bags
containers
31. Describe the amount of debris/litter on the beach. (Circle one of the options below.)
Amount No Litter Very Low Low Medium High
::;i‘:l“tage o low 1-10% 11-20% 21.50% 51% and up

32. Do you see an oily sheen on the water and/or along the beach? (Check the appropriate answer.) [JYes [[INo

a. If yes, describe.

b. Can you identify the source?

33. Describe the amount of algae in the water near the shore along the length of your adopted area of beach.

Amount

No Algae

Low

Medium

High

Percentage

0%

1-20%

21-60%

51% and up

34. Describe the amount of algae on the beach along the length of your area of adopted beach.

Amount

No Algae,

Low

Medium

High

Percentage

0%

1-20%

21-50%

51% and up

35. Describe the type of algae along the water’s edge and on the beach. (Check one or more options below.)

[ No algae

I No obvious mass of materials

If other, describe:

[ Attached to rocks, stringy

L1 Matted

{1 0the

r

(] Blobs of floating materials

36. Describe the color of the algae along the water's edge and on the beach, (Check one or more options below.)

{1 No algae

Ll Red

Routine Visit Form » 7

(] Light green

1 Brown

if you don’t have Internet access, mail your resuits to Alllance for the Great Lakes, 700 Fulton $t. Ste. A, Grand Haven, Mt 42417 or fax te 616-850-0766

(] Blue green

[ Other

[ Dark

If other, describe:

green

[ Yellow




37. Please describe and count the presence of wildlife and domestic animals on the beach.

Type Geese Guils Dogs Other

Number

If other, describe:;

38. If you find dead birds along the shoreline, fill in the number found in the appropriate box below.
{Refer to Adopt-a-Beach™ Guide for identification.)}

Double crested

Horned grebe  |Other
cormorant

Type Common loon  {Herring gull Ring-billed gull

Number found
dead

If other, describe:
39. How many dead fish are on the beach?

40. If there are other dead animals on the beach (not including fish and hirds) list them here.

Type of animal How many

41. How many garbage and recycling containers are there within 500 feet of your adopted beéch boundary?
(If there are no garbage containers on your beach enter 0.)

Garbage Containers Recycling Containers

42, Describe use and condition of garhage containers at this location, (Check one or more of the options below.)
(I No garbage cans (] Designated carry in carry out policy (] Garbage cans present with no lids
[] Garbage cans present with lids [ Garbage cans well maintained L] Garbage cans overflowing or knocked over

43. Please add any additional comments or notes about your visit here:

44, Did you take any action as a resuit of your beach visit? For example: educate other about pollution, contact your
park authority to ask them to empty trash cans more frequently.

O Yes [JNo If yes, describe:

Thank you for your time and dedication to keeping our beaches and shorelines healthy!

i
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Adopt-a-Beach™ Litter Monitoring Form

Please pick up everything you find. Record only the
items found on the Litter Monitoring Form.

Pick up “pleces” of items, but do not record these fragments on the data card
as this can distort the data totals.

What to do with your data:

¢ Enter your results onfine in the Adopt-a-Beach™ pages at
www.greatlakes.org/adoptabeach by logging Into your personal account.

+ If you don't have an Adopt-a-Beach™ account, create an account by visiting

Alliance for the Groat Lakes Adopt-a-Beach™ at www.greatlakes.org/adoptabeach. .
-] ™ .
?g%p Eﬁlg‘:\aﬁe_ Suite A * |f you don't have internet access, mail us your results to the address at left.
Grand Haven, Ml 49417 « Mail all completed sign-in sheets to the Alliance.
Team Leader: Team Name: ' - Date:
Cleanup Site Name (beach, park, etc.): ' State:
Category of Cleanup (choose onej: ] Great Lakes Coast (I Inland (river, lake, stream, tributary, lake)
Type of cleanup: [l Shoreline/Beach (] River/Stream/Tributary L1 Lake
Distance cleaned: ______in miles or kilometers Total weight of trash collected: . pounds or kilograms

Estimated time spent on cleanup; Number of volunteers:

_List animals entangled in debris found during the cleanup. Tell us what they were entangled in (fishing line, rope, net, etc.}.
Check if they were found dead or alive.

Type of Animal Entangled in

L] Dead £1 Alive

[ Dead [ Alive

[ bead [J Alive

What were the most peculiar items you collected?

ALLIANCE FOR THE (GREAT LAKES 17 N. State Street Phone: 312-939-0838 ext. 228
Apopr A pracw Suite 1390 Fax: 312-939-2708
Visit www.greatlakes.org Chicago, IL 60602 adoptabeach@greatlakes.org




ITEMS COLLECTED: Please pick up ALL debris that you find. Only record information for the items listed below.
Keep a count of your items using tick rﬂarks and enter the item total in the box.

Example: Beverage Cans

Shoreline and Recreational Actlvities

[ ] Bags (paper)

[ ] Bags (plastic)

D Balloons

[ ] Beverage hottles (plastic) 2 liters or less

[ ] Beverage bottles (glass)

[ ] Beverage cans
[ ] Caps, Lids

|:| Clothing, shoes

[] Cups, plates, forks, knives, spoons

[ ] Food wrappers/containers
[ ] Pull tabs

[ ] &-pack holders

[ ] shotgun shells/wadding
[ ] straws, stirrers

[ ] Toys

Waterway Actlvitles

D Bait containers
[ ] Bleach/cleaner botties

[ ] Buoys/floats

]:] Fish traps

[ ] Crates

[ ] Fishing line

[ ] Fishing lures/light sticks

[ ] Fishing nets

[ ] Light bulbs/tubes

[ ] Oil/lube bottles

[} pallets

[ ] Plastic sheeting/tarps
[ ] Rope

[ ] strapping bans

Smoeking-Related Activities
[ ] Cigarettes/cigarette filters

[ ] Cigarette lighters

[ | Cigar tips

[ ] Tobaceo packaging/wrappers

Dumping Activities
[ ] Appliances (refrigerators, washets, etc.)

]:l Batteries

[ ] Building materials

[ ] Cars/car parts
[ ] 55-Gal. Drums

D Tires

Medical/Personal Hygiene

D Condoms

[ ] Diapers

[ ] syringes

[] Tampons/tampon applicators

Other Debris/Items of Local Concern
[ ] piscarded food
[ ] Firework debris
[ ] Drug paraphernalia (crack pipes, bags, etc.)

[ ] Misc. items, describe

17 North State St. Ste. 1390
Chicago, 1L 60602

Phone: 312-939-0838 ext. 228
Fax: 312-939-2708
adoptabeach@greatlakes.org

ALLIANCE FOR THE (FREAT LAKES
ADOUIMTE A BEACH

Visit www.greatlakes.org

Note to team leaders: Please tally your results onfo a final data card and
enter your data online at www.greatlakes.org/adoptabeach
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liance for the Great Lakes
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Question by question instructions to assist adopters in completing
the Adopt-a-Beach™ Routine Visit Form and Litter Monitoring Form.
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Alliance for the Great Lakes
Rowutine Visit Guide

Index
[. General Beach Conditions .. .............. Page 1
II. Water Quality ........... ... ... vt Page 5
fll. BatherLoad ...... ..., Page 8
IV. Potential Pollution Sources .............. Page 9
V. Litter Monitoring Instructions ... ......... Page 14

Adopt-a-Beach™ Program Contact information:

Michigan: Jamie Cross at 866-850-0745 ext. 12
or jeross@greatlakes.org

Indiana and Hlinols: Frances Canonizado at 312-939-0838 ext. 228
or feanonizado@greatlakes.org

Wisconsin: Todd Brennan at 414-559-0317
or thrennan@greatiakes.org

Ohlo: April Mather at 216-630-8140
or amather@greatlakes.org

Adopt-a-Beach™ program headquarters: 312-939-0838 ext. 228
or adoptabeach@greatiakes.org.

Additional information: There is additional information
available on our website at www.greatlakes.org and follow
the Adopt-a-Beach™ sun.




Adopt-a-Beach™ Routine Visit Guide

Use this guide to help you answer the Adopt-a-Beach™ Routine Visit Form questions. Do not write directly on the guide.
Put your responses on the Routine Visit Form and enter them online after your beach visit. This guide also includes
instructions for completing the Litter Monltoring Form.

If you have questions about Adopt-a-Beach™, contact adoptabeach@greatlakes.org or your state coordinator.

Sandy St. Beach Pebile, MI
Beach name and location {city and state)

Pebble High School 10t grade Joe Beachy

Adopt-a-Beach™ team name Team Leader
7/30/2008 11:00 auw

Visit date Visit time of day {e.g. 11:00 a.m.}
12 2 howry .

Number of volunteers Estimated time spent completing the Routine Visit Form

Describe the boundaries of the beach area you have adopted using fixed objects, street names or other fixed reference
points. Some groups have adopted a portion of beach area and some groups have adopted an entire beach.

1/2 mile of either side of the beach paviliow - ow the novtiv side, to-the parking
Lot and, o the southv side; foﬂwbik@paﬂu

I. General Beach Conditions
1. Alr temperature {Round to the nearest degree.) /6

1 celsius IﬁFahrenheit (Check type of measurement taken.)

How to measure alr temperature: Air temperature is typically measured at 1.5 meters (approximately 2 yards) above
grassy surfaces. All air temperature readings are done in the shade. This is necessary to avoid excessive warming of the
liquid in the thermometer due to the absorption of sun, which could give you an incorrect reading. If you don't have a ther-
mometer to check for temperature check your local weather for air temperature. Some heaches post this information at
their lifeguard stations.

Report air temperature in Fahrenheit or Celsius temperature scales, specifying which one was used. If both scales are
available, Celsius is preferred because this scale was developed for and is most commonly used for scientific purposes.

2. Wind direction INowind (8 [ISE [Ilsw L[IN ®NE CONw [JE Ow (Check the answer that applies.)

How to measure wind direction: Wind directions are always reported as the direction from which the wind is coming. In
other words, a north wind pushes air from the north to the south. Weathervanes or aerovanes are commonly used at
many weather stations and airports to measure both wind direction and speed. The tail orfents the instrument into the
wind for direction, while the propellers measure the wind speed. Use surrounding objects such as the grass, trees, or
other light objects (such as a piece of string held up into the air) affected by wind to determine wind direction.

3. What is the wind speed? (Circle one of the options below.) *See Beaufort Wind Scale for more details.

Knots Under 1 1-3 4-8 7-10 11-16 1721 22-27 2827 34-40
. ) . Light Gentle Moderate |Fresh Strong
Description [Calm Light air breeze ( Jpreeze) breeze breeze breeze Near gale |Gale

How to complete the wind speed chart: First you will have to determine the speed of the wind. Wind speed can be
measured through simple observations using the Beaufort Wind Scale on the next page.
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Beaufort Wind Scale

Wind 'in Knots Description Appearance of Wind Effects

Loss than 1 Calm Calm, smoke rises vertically

1-3 Light Afr Smoke drift indicates wind direction, still wind vanes

4-6 Light Breeze Wwind felt on face, leaves rustle, vanes begin to move

7-10 Gentle Breeze Leaves and small twigs constantly moving, light flags extended
11-18 Moderate Breeze Dust, leaves, and loose paper lifted, small tree branches move
17214 Fresh Breeze Small trees in leafl begin to sway

2227 Strong Breeze Larger tree branches moving, whistling in wires

28-33 Near Gale Whole trees moving, resistance felt walking against wind
34-40 Gale Whole trees in motion, resistance felt walking against wind

4. When was the most recent rain event? (If it lasted more than one day, check the appropriate answer.)
Consider that 24 hours = 1 day, 48 hours = 2 days and 72 hours = 3 days.‘

[1Less than 24 hours ago [] Less than 48 hours ago
#Less than 72 hours ago (] More than 72 hours ago [} don't know

. 5. Describe the rain event, if one has occurred In the past 72 hours (3 days).

How to complete the raln event chart: The answer to this question is based on your general observation and knowledge
of the most recent rain event. Check the appropriate answer.

L] Misting (J Light rain ## Steady rain [J Heavy rain
[1No rain event in the past 72 hours 11 don't know

Other {e.g. snow, hail) describe:

6. If it has ralned within the past 72 hours and you have a rain gauge at the beach, measure the amount of rain in
inches or centimeters. (if you do not have a rain gauge please select no rain gauge.} -

in/em {round to nearest 10th degree) /' No rain gauge

How to answer the raln amount question: The rain gauge should measure the precipitation (rain, snow, etc.) that has fall-
en in the 24 hours prior to your beach visit. Some lifeguard stations have information on rainfail amounts at the beach. If -
you do not have access to this information, do not answer this question. If you do not have a rain gauge or have access

to a rain gauge at your beach, please select no rain gauge.

7. What are the current sky conditions? (Circle one of the options below.}

Sky condition Sunny - Mostly sunny Partly sunny " |Mostly cloudy Cloudy
Amount of " ‘J }
cloud coverage No clouds &/8 to1/4 Y. 3/8t0 1/2 5/81t07/8 Total coverage 5%

e ——

How to complete the sky conditions chart: The answer to this question is based on your general observations of the
presence of clouds in the sky. Circle the sky condition that best describes your observations.
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8. What is the current wave helght in feet? (Check one of the options below.) Wave height is determined by measuring
the distance between the crest (tallest point of the wave) to the trough (the lowest point of the wave} just lakeward of
where the waves are breaking.

['TNo waves - [Jwaves less than 1 foot 12 feet (13-4 feet

056 feet (168 feet 1 Over 8 feet

How to complete the wave height chart: First you must determine the height of the wave. Wave helght is determined by
" measuring the distance between the crest {tallest point of the wave) to the trough (the lowest point of the wave) just lake-
ward of where the waves are breaking. See diagram below.

How to measure wave height — 2 options
1. While standing on the shore, you can estimate the wave height in

wovetrgh | feet. Have two observers Independently estimate wave height and
oo o then average their results. Measure or estimate the height of at least
ctnerima N, worategtt five separate waves and then take the average.
S~ “~__ | 2. If conditions are safe and the temperature is comfortable, you can
Fough Fagh measure wave height by carrying a graduated stick into the water to

just lakeward of where the waves are breaking. Use the stick to
record where the wave crest and the following wave trough hit the
stick. The difference between the two is the wave height.

Alternately, you can visit the National Oceanic Atmospheric Administration Coast Watch Great Lakes web site at:
http://www.crh.noaa.gov/grr/marine/index.php, which includes data on wave heights and click on a location near you
under “nearshore forecasts”. However, this site only records information for logations that have NOAA stations.

'9. Describe the intenslty of the waves. (Check one of the options below.)

& Calm (] Medium [ Rough
How to describe waves: To answer this question observe the waves at your beach and check the answer that best
describes the waves.

To answer questions 10, 11 & 12 see instructions listed under question 14 in this guide “About measuring speed and
direction of longshore current”.

10. Longshore current: What is the amount of time 120 (in seconds) that it takes your floatable object to travel 10
meters.

To determine the speed of the longshore current use the following equation:

10 meters + by 120 time in seconds =.083 speed in meters per second

Example #1: 10 meters + 30 seconds = .33 meters per second
Summary: Your floatable object moves 10 meters in 30 seconds. Therefore, the speed of the longshore current is .33
meters per second.

Example #2: 10 meters + 40 seconds = .25 meters per second

Summary: Your floatable ohject moves 10 meters in 40 seconds, therefore the speed of the longshore current is 0.25
meters per second.

11. What is the direction of the the longshore current? {The longshore current runs parallel to the beach.)
ONocurrent ®s [Nse Osw LN ONE Onw OE Ow

12, Did you measture the longshore current? #Yes (] No

13. Comments or resason you did not measure the longeshore current:

Routine Visit Form Gulde + 3 1t you don't have Internet access, mail your results to Alllance for tho Great Lakes, 1bo Fulton St. Ste. A, Grand Haven, M1 48417 or fax to 616-856-0765




About measuring speed and direction of longshore current: Longshore current moves in a direction parallel to the shore.
The measurement for fongshore current speed is in meters per second. The current direction is reported by which way
the water Is flowing, for example, a westward current flows to the west.

To determine speed of a longshore current you will need the following materials:

» Meter stick (or other measuring device)

* A floatable object like an orange, tennis ball, baseball or driftwood of similar size and weight. The object you select
should be relatively flat so that it has very little wind resistance and can flow freely in the current. Make sure to retrieve
your object (if it is not part of the natural beach environment) before leaving the beach.

« Watch with a second hand or digital watch that records seconds

Procedure to measure speed of longshore current:

A. Measure off and draw a 10-meter line in the sand
parallel to the water.

B. Position one person at each end of the line you have
drawn. The person at the “beginning” of the line should
assume the role of time keeper and have a watch with a
second hand.

C. Throw your floatable object, just behind the line of
breakers, approximately 2 meters outside of your
measuring arca away from your beginning line, Note:
The longshore current is closer to the shore than you
might expect! Both people should watch the object as it
moves.

D. When the object passes the beginning of the ling, the
timekeeper starts timing.

E. When the object passes the person stationed at the end
of the line, that person tells the timekeeper to stop

- timing. Record the time.

F. If time permits, repeat this process so you ¢an calculate the average of multiple trials. You can repeat it in a different
areca along the heach as well. :

G. Use the formula for speed = distance in meters + time in seconds, to calculate the speed of the longshore current
for all trials, and then calculate the average of the longshore curront.

H. This procedure is not foolproof. If your floatable object does not move after a few minutes, try again. If you cannot get -
this to work at all, it could be because of weather conditions, or there might not be a lengshore current at all.

How to measure the direction of the longshore current: Observe the direction that the floatable object (or driftwood)
flows in the above procedure. if a current is going from north to south, the current direction is recorded as south or
south-going; similarly, a current going from east to west is recorded as west or west-going. (This Is the opposite of wind
direction, which is recorded as the direction from which the wind is blowing).

14. General comments and observatlons about general beach condltlons:
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1. Water Quality

15. Some adopters may have the ability to measure water pH. If you are one of these adopters, please enter the pH

level of the water. __ 7.5

How to complete pH questton: If this applies to you, enter the pH result. If you are not already determining pH levels at
your site, do not answer this question.

16. if a pH reading was taken, please Indicate the testing method you used. (Check the appropriate answer.)

v pH paper L pH liquid sofution L1 pH meter

How to complete pH testing method question: Check the appropriate answer if you are determining pH levels at your site.
17. Bacteria sample results. Please refer fo the Adopt-a-Beach™ guide for spegcific protocol and to determine your results.
Your water sample should be taken at the same location in the middle of your adopted beach where 24-30 inches (2 —
2.5 feet) of water depth is first encountered and at 6 inches below the surface. If you are using the Alliance’s test kits,
fill in: £. cofi — water {blue dots) and Coliform (red dots). Write in “not tested” for any test you do not conduct and include
an explanation in the “comments” section,

Did your team do a bacteria test? ([#Yes (I No

Sample #1 (from the middle of your adopted beach area)

Test type (i'hf:’;;tgater gggfgroTs) Enterococcus E. coli — sand
Number ‘.Jf dots 1 5 Not tested, . Not tested,
Sample #2 (from the middle of your adopted beach area)

Test type giucgi;;t;ater g:gfgs?s) Enterococcus E. coll - sand
Number of dote 1 5 Not tested Not: tested,

18. Comments or resason you did not conduct the water test:

water test was taken at center of adopted beach avea

Some adopters have the ability to use the Global Positioning System (GPS) to calculate where they take thelr water
sample. If you can use a GPS device to measure your sample location, provide your results here:

’ 'N (Latitude) ° 'W (Longitude)

How to monitor for E. coli using the Alliance’s E. coli test kit:
The Alliance will provide adopters with an E. colf water sampling kit prior to your beach visit. To receive an £. cofi kit in time
for your beach visit please alert the Alliance’s Adopt-a-Beach™ team of your beach visit schedule at least two weeks in advance.

The Alllance provides: ,

+ Whirl-Pak bags: small sterile plastic bag used to take the water sample

* Sterile pipettes: used to extract the 1 ml of water from the Whirl-Pak bag

_ E. coli plates {Petrifilm for E. coli and coliform bacteria): Use to place 1 ml of water from your pipette in order to grow
bacteria. DO NOT refrigerate your Petrifilm after it arrives in the mail. Store it at room temperate until you take your
sample. PETRIFILM EXPIRES. Look for the written expiration date on the film. Discard expired Petrifilms.

You will need to provide:

* Gloves .

« Sampling pole to use to take the water sample. This can be made from a fishing pole or an extension rod with a mop
handle and alligator clips to hold the sampling bag. A PVC pipe with clips can also be used. You can also take a sample
by wading out into the water without a sampling pole.

« Sealable bag to place the Petrifilm in after you have taken the sample
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Heaith and Safety:

¢ Wear gloves while sampling!

+ Cleanse hands with alcohol wipes, or antiseptic lotion.

* Bring a first aid kit with you to your site.

* Exercise extreme caution with students who are near the water.

Taking your water sample: ‘

General: Take two samples using two separate Whirl-Pak bags to draw water for each Petrifilm.

« Wade into the water or put your sampling pole at least 20 feet away from swimmers and animals. If you wade into the
water, face the horizon so the waves are less likely to wash bacteria from your body into your water sample.

* Avoid kicking up the bottom sediment of the sampling site. Pathogens can stick to solids, and excessive re-suspension
might produce results that exceed local advisory limits. '

» Avold the “swash” zone, the area of low wave or water near the shore.

s Take samples from where water is at least one meter deep.

» To open the Whirl-Pak bag carefully tear off the top just before collecting the sample. Be careful not to touch the top or
inside of the bag as bacteria from your hands can alter test results.

* Fill the sampling bag half full with water by sweeping down through the water in a U-shaped motion, 6 inches below the
surface, moving away from your body. (Samples can be collected from a pier or bridge with a sampling pole.)

Placing your water sample on the Petrifilm: (This should be done while you are at the beach.)

* Open the packaging on the pipette by rolling back the plastic around the bulb side. Be careful not to touch the narrow
tip of the pipette as your hands can contain bacteria that can alter test results.

« Use the sterile pipette, to withdraw 1 milliliter of water from the sample. To withdraw water, squeeze the bulb of the
pipette and place the narrow end of the pipette in the water sampie. Slowly refease the bulb until you get 1. milliliter of
water. Take the pipette out of the water without releasing the bulb. The water sample will remain in the pipette. Tip the
pipette up so the water sample rests in the bulb.

« Carefully peel back the top film of the Petrifilm. Be careful not to contaminate the film by touching it with your fingers.

¢ Release the 1 milliliter sample onto the center of the pink circle of the Petrifiim.

* Slowly roll the cover of the Petrifilm over the water sample on the pink circle. Do not rub or touch the top of the
Petrifilm after you have placed the film on top of the sample as it will alter your resuits.

« Store the plates in a sealable bag in a dark area and incubate them (35%C or 95°F) in a horizontal position with the
clear side up for 24+ hours.

Preparation: -

» Prepare a warm, dark place {35°C or 95%F) to incubate (see below) your sample. If you are not able to incubate your
Petrifilm at the recommended temperature, keep the Petrifilm in a sealed bag at room temperature or warmer for 48
hours (as opposed to 24 hours). Keep the Petriflim in a dark place as direct sunlight can Kill the bacteria colonfes.
Without incubation, it is not as likely that you will see the gas bubbles that form, which confirm that the blue dots are
E. coli colonies. However, you should stili see biue and red dots appear on the Petrifilm which should indicate coliform
and E. coli bacteria colonies,

» Write the date and sample number in the corner of the Petrifilm plate.

 Observe consistent labeling and recording protocol for samples. On the bag, include the date, time, site, and collec-
tor's initials.

Incubation:

Use an incubator or prepare a warm place (35°C or 95°F) to incubate your sample If you are not able to incubate your
Petrifilm at the recommended temperature, keep the it in a sealed bag at room temperature or warmer, out of direct sun-
light, for 48 hours (as opposed o 24 hours).

ReadlIng your E. coli test resuits: ,

« Bacteria colonics will appear on the Petrifilm as red and biue dots. Blue dots represent £. coll. If you don't have any
blue dots on your film, E. coli is not present in your water sample. Red dots indicate coliform bacteria. The
Environmental Protection Agency’s water quality standards for safe swimming require that no more than 235 E. coli
colonies per 100 mi of water be found.

» Each dot represents one bacterial colony.Since only 1 ml of sample was used and colony counts are usually given per
100 ml, multiply each dot by 100 to get the number of colonies per 100 ml. ,

« Note that water quality tests such as this method are a screening method. High E. coli counts suggest further sampling
should be done.

* Disposal: After counting the bacteria, use a dropper to place one milliliter of bleach on the pink circle. Place in a sealed
plastic bag and dispose of it properly.
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19. What is the water temperature? 68 {Round to the nearest degree.)

{1 Celsius [B’Fahrenheit (Check type of measurement taken.)

How to measure water temperature: Place a thermometer in the water for approximately two minutes, or when the ther-
mometer temperature stabilizes. To do this without entering the water, tie a string onto the thermometer and hold onto
the string with the thermometer in the water. Record your results and check the type of measurement taken.

20. Have you noted any changes In water color from previous visits? (Check the appropriate answer.)

{ lYes 1 No [®This is our first beach visit

if you have noted a change in color, describe it.

How to note changes in water color: If this is your first Adopt-a-Beach™ visit skip this guestion. If you have visited your
beach more than one time, note any changes you have chserved in regard to the color of the water and check the appro-
priate answet.

21, Describe the odor of the water. (Check one or more of the options below.)
®No smell (] Sewage (] Algae (decaying plants) (] Fishy

(1 Sulfur {rotten eggs) L] Musty (wet soil) [L] Other f other, describe:

How to complete water odor chart: Take a few minutes to determine how the water smells to you. We have provided you
with smells that may be associated with water bodies. Check one or more of the options that apply to your observations.
If you have selected “other” use the space below the chart to describe the odor.

22, Describe the turbidity (cloudiness) of the water. (Check one of the options below.) Observe turbidity at the same
location you take your water sample.

{1 Clear HSIightly cloudy O cloudy [ Opague (solid)

How to complete the turbidity chart: First you must determine the
turbldity (cloudiness) of the water to do this stand on the water's edge
of your beach and observe the clarity of the water. Use the images
below to help you determine turbidity. -

Slightly ¢cloudy Cloudy Opaque (solid})
23, Additional observatlons about water quality: foamy at shoveline

How to complete additional observations: List any additional comments you would like to make about your observations
related to water clarity.
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IIl. Bather Load (Number of people at the beach)

24. For people IN or ON the water, not on the beach, describe the type of activity and number of people involved.
(Use the table below to fill in the number of people involved in the activities listed below.)

; Sailing/ X . ) N Other
Zi'::”ff power Eaan:]:?;;ngg/ Jet skiing  |Fishing Surfing g{gd;:ar:g:ﬁé iv;érir;mmg/ {in and on
’ boating g g the water)
Number of
people
engaged in 2 1 _ 18
this activity

If other, describe the type of activity IN or ON the water:

How to complete the actlvity and number of people involved in the activity chart: Count the number of people engaged
in a particular activity and enter the number in the table provided under the correct type of activity. If therg is an activity

that people are engaged in that is not included In the list, use the section titled “other” and describe the type of activity
in the space provided below the chart. '

25, What Is the total number of people ON the beach, not In fhe water? (5

How to record total number of people at the heach: Count the number of people at the beach. In your count, include the
number of people in and on the water. If the beach is large, choose a representative area to use to count the number of
people as a base to estimate the rest of the beach. Lifeguards often maintain records of bather density throughout the
day. If available, you can also use gate or visitor numbers for that beach.

26. General comments and ohservations at the beach.

How to list general comments: List any additional observations about the number of people at the beach.

A busy dowy at the beach for it being 11 an
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IV. Potentlal Poliution Sources

27. Identify any of these features up to 500 feet from the beach boundary that are visible, (See Adopt-a-Beach™ Guide
to determine speed of current.) :

. River/Stream/ Pond(s) Wetland(s) QOutfall (pipe
Is this feature Channel discharging to
in your heach the beach)
houndary? #Yos [INo [IYes ©No OYes BNo [1Yes ##No
Amount [] Gushing (] Gushing L1 Gushing (1 Gushing
{Check the answer that Steady stream [ Steady stream [] Steady stream [J Steady stream
applies [ Trickle [ Trickle (] Trickle [ Trickle
pplies} '

Speed of Current
(in seconds) 0.2 M/sec

# Brown O Brown [ Brown J Brown

L] Green [l Green O Green [1Green

[ Black L1 Black [ Black (] Black
Water Color [ White (] White [] White ] White

[JRed 1 Red J Red- 1 Red

(] Clear [ Clear CiClear . {1Clear

) & Foamy [ Foamy 0 Foamy L1 Foamy

Characteristics (] Algae [ Algae O Algae O Algae
(Checicall (] Debris (1 Debris [ Debris [ Debris
that apply) [ 0ily sheen on water |(10ily sheen on water (] Oily sheen on water |L10ily sheen on water

If other source (e.g. dump, boat launch), please describe the feature identified:

Boat launch near beach a potentiol pollutior sowrce

How to complete this chart:
1. Observe your beach area within 500 feet of the beach boundary to determine if there are any of the features listed

(rivers, streams, ponds,). If there Is not a water source, in the column marked “other” write “none.” Note: features like
those listed are not always associated with potential sources of pollution but it is good practice to examine any of

these features as they can carry pollution to your beach.
2. Estimate the amount of water in the source as either: gushing, steady stream or a trickle. Check the appropriate response.

3. Determine the speed of current. See method below.
4. Check the visual characteristics that describe the water source that you have identified.

These visible sources can provide valuable information about the magnitude of the potential pollutant carried by these
sources to the beach.

How to measure speed of current: If possible, measure fiow in a straight section of the stream or another source that
has a stable bottom that is 10 meters in length. '

To determine speed of current you will need the following materials:

» Meter stick (or other measuring device)
* A floatable object like an orange peel or other floatable object similar in size and weight. The object you select should

be relatively flat so that it has very little wind resistance and can flow freely in the current. Make sure to retrieve your
object (if it is not part of the natural beach environment) before leaving the beach.
« Watch with a second hand or digital watch that records seconds.
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Procedure to measure speed of current:
4. Measure off and draw a 10-meter line in the sand parallel to the water.
2. Position one person at each end of the line you have drawn. The person at the “beginning” of the line should assume
the role of timekeeper and have a watch with a second hand.
3. Throw your floatable object, approximately 2 meters upstream of your measuring area.
4, When the object passes the beginning of your 1.0-meter line, the timekeeper starts timing. _
5. When the object passes the person stationed at the end of the 10-meter line, that person tells the timekeeper to stop

timing. Record the time.
8, If time permits, repeat this process so you can calculate the average of multiple trials. You can repeat it in a different

area along the beach as well.
7. Use the formula for speed = distance in meters + time in seconds, to calculate the speed of current for all trials, and

then calculate the average.
To determine the speed of the current use the following equation:
10 meters + by time in seconds = speed in meters per second

Sample equation #1: 10 meters + 30 seconds = .33 meters per second
Summary: Your floatable object moves 10 meters in 30 seconds, therefore, the speed of the current is .33 meters per

second.

Sample equation #2: 10 meters + 40 seconds = .25 meters per second

Summary: Your floatable object moves 10 meters in 40 seconds, therefore the speed of the current is 0.25 meters per
second.

This procedure is not foolproof. If your floatable object does not move after a few minutes, try again.

28. Bacterla sample results. If you did not have any features as outlined in question 27, you can skip this question. if
you did have any of the features listed in question 27, use one of your E. colf test kits provided by the Alliance to test
for bacteria in water at the feature listed above. Please refer to Adopt-a-Beach™ Guide #17 for specific protocol and to
determine results. If you are using the Alliance’s test kits, fill in: E. coli — water and Coliform. Write in “not tested”
for any test you do not conduct and include an explanation in the “comments” section.

Feature Sample {from the water feature identified at your adopted beach.)

E. coll — water Coliform
Test type (blue dots) (red dots) Enterococcus E. coll - sand
Number of dots 2 14 Not tested Not tested
How to monitor for E. cbh' using the Alllance’s E. coli test kit:
See instructions for Question 17.
Did your team do a bacteria test for pollution sources listed for question 277 #Yes [1No

29, General comments about your water test:

Some adopters have the abllity to use the Global Positioning System (GPS) to calculate where they take thelr water
sample. If you can use a GPS device to measure your sample locatlon, provide your resuits here:

. 'N (Latitude) . "W (Longitude)
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30. Are there floatables (items floating in the water) present?
If yes, please describe the floatables present. (Circle one or more of the options below.}

i/ Yes

[ No

Street Food- Medical . Sewage-  |Building  |Fishing Household
Type ) related . Resin :
litter i items related materials related waste
itter
é{;d Pieces ﬁusehold
Example (?xgarette packing, Syringes Tiny plastic |Condoms, of wood, Fishing line, trash, plas-
filters beverage pellets tampons - nets, lures §..
. siding ic bags
{(intalners

How to complete the floatable§ €hart: “Floatables” are items found floating in the water that are not natural to the envi-
ronment. To complete the chart, observe any debris floating in the water during your visit and circle all of the types of

debris that apply.
Note: Floatable debris causes problems at beaches because the objects can cause harm to aguatic animals, people,
boats, fishing nets, and other objects. Communities also lose money when beaches must be closed or cleaned up, and

the fishing industry and recreational and commercial boaters must spend thousands of dollars every year to repair ves-
sels damaged by floatable debris (USEPA, 2002). Floatable debris alsc can be a source of bacterial contamination to

bathing beaches.

31. Describe the amount of debris/litter on the beach. (Circle one of the options below.)

Amount Litter Very Low Low Medium High
f
g:;‘;f]"tage on oy 1-10% (11-20%\) 21.50% 51% and up

w
How to complete the debris on the beach chart: Because your team will be conducting a litter cleanup at the beach you
do not need to list or describe the debris at your beach in this section. However, you should observe the overall litter con-
ditions at your beach and estimate the amount of debris on your beach. Circle the appropriate amount of litter that is on

your heach.

Note: Beach debris or litter can cause problems similar to those caused by floatable debris (described above). The
debris can be washed onto the bathing beach and affect wildlife. In addition, the presence of certain materials on the
beach, such as medical waste and sewage-related items, can pose an immediate health hazard to beachgoers and can
be a source of bacterial contamination to the bathing beach.

32. Do you see an oily sheen on the water and/or along the beach? (Check the appropriate answer.) [ Yes &' No

a. If yes, describe.

b. Can you identify the source?

How to answer presence of oli in the water and along the beach: Through general observations, determine if the water
has an oily sheen. If an oily sheen Is present, try to identify the source, such as a boat or jet ski, bottle in the water, efc.

33. Describe the amount of algae in the water near the shore along the length of your adopted area of beach.

Low Medium High

( 1-20%3

w
How to complete the algae along the water's edge chart: Walk along the water's edge of your visit area and cbserve
the presence of algae in the water. Circle the percentage of algae that is at the water's edge.

Amount Algae

Percentage 0% 21-50% 51% and up

Note: Aigae can be a nuisance along Great Lakes beaches and shorelines. Decaying algae ¢an produce a foul odor that
can deter people from visiting our beaches. Algae have also been suspected of harboring E. coii, which can lead to beach

closures.
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34. Descrlbe the amount of algae on the beach along the length of your area of adopted heach.

Amount Algae Low Medlum High
Percentage ( 0% ﬂ\\) 1-20% 21-50% 51% and up

N
How to complete the algae on the beach chart: Stand near the water’s edge of your visit area and observe the presence
of algae on the beach and in the near shore water. Circle the percentage of algae found.

35, Describe the type of algae along the water’s edge and on the beach. (Check one or more options below.)

] No algae [ Attached to rocks, stringy [#'Blobs of floating materials

{_1 No obvious mass of materials {1 Matted {1 Other

if other, describe:

How to complete the type of algae at your beach location: Observe the algae at your beach location and check all that
apply to the physical characteristics of the algae. If you have selected “other,” describe what you see in the space provid-
ed below the chart.

386. Describe the color of the algae along the water’s edge and on the beach. (Check one or more options below.)

[ Light green # Dark green (] Yellow

[ I No algae ~D Blue green

i |Red #Brown (] Other

How to complete the color of algae at your beach location: Observe the algae at your beach location and check all that -
apply to the color of the algae. If you have selected other describe what you see in the space provide below the chart.

If other, describe:

37. Please describe and count the presence of wildlife and domestic animals on the beach.

Type Geese Gulls Dogs Other
Number 0 35 4 2
If other, describe: darcks

How to complete the presence of wildlife and domestic animals chart: Count the numbers of animals present on the
beach and in the water. Use the categories in the chart (geese, gulls, dogs} and fill in the number under each category. If
you have included numbers in the “other” category, use the space below the chart to describe the type of wildlife present.

Note: The presence of wildlife and domestic animals at bathing beaches affects water quality. Waste from these animals,
whether entering the water directly from waterfowl droppings or indirectly from runoff carrying waste from dogs and other
animals, can cause bacterial concentrations to be elevated to the point where recreational standards are exceeded,
resulting in beach closures. Data like the types and numbers of animals present at the beach could be used to help iden-
tify sources of bacterial contamination and potential best management practices {e.g., pet owner education, better trash
management to reduce available food sources at the beach) that could be used to reduce the amount of animal waste
reaching the beach.

38. If you find dead birds along the shoreline, fill in the number found in the appropriate box below.

. . . | Double crested
Type Common loon  |Herring gull Ring-billed gull cormorant Horned grebe  |Other
Number found
dead 0 1 | 0 0 O

If other, describe:

How to complete this dead birdé chart: Use the images below to determine the type (species) of bird that you have
found on the beach. Count the number of dead birds and fill in the number in each category. If you have selected “other”
and know the species of the bird found, use the space bélow the chart to describe.
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Common loon Herring gull Ring-hilted gull Double crested Horned grebe
Has a distinct ring cormorant
around its beak

Health and safety: Don't remove dead animals from shorelines unless you are prompted to do so by local officials using
the proper removal methods.

Note: Decaying birds can contribute to water quality issues at your beach. Some areas along Great Lakes shorelines are
experiencing E. botulism outbreaks that are killing large numbers of birds at certain times of the year (generally fate sum-
mer through fall). If you find a large number of dead birds at your beach, the location may be affected by these out-
breaks. It is important to determine the number and type of birds that are affected so professionals can track the num-
bers of species being lost.

39. How many dead flsh are on the heach? 1

40, If there are other dead animals on the beach (not including fish and birds) list them here.

Type of animal How many

turtle 1

How to determine number of dead fish on the beach: Count the number of dead fish that you find along the beach and
fill in the number of dead fish found.

Note: Decaying fish can contribute to water quality issues at your beach.

41. How many garbage and recycling containers are there within 500 feet of your adopted beach boundary?
(If there are no garbage containers on your beach enter 0.}

Garbage Containers Recycling Containers

4 2

42. Describe use and condition of garbage containers at this location. (Check one or more of the options below.)
{1 No garbage cans (] Designated carry in carry out policy (] Garbage cans present with no lids

@’Garbage cans present with lids E’Garbage cans well maintained - [ Garbage cans overflowing or knocked over

How to complete the garbage container chart: Observe the garbage cans on your beach and their conditions. Check the
appropriate condition for the containers.

Note: If there are no garbage cans present or if containers don't have lids or are in bad condition you may see a relation-
ship between the amount of trash that you find on your beach and the trash cans. Observe the general conditions of the
trash cans to determine if they may have an effect on the amount of trash on your heach.

43, Please add any additional comments or notes about your visit here:

Beach looked pretty clean. Owr group hads av great time and cowv't wait for
our next visit!
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44, Did you take any action as a result of your beach visit? For example: educate others about pollution, contact your
park authority to ask them to empty trash cans more frequently.

#Ves [ No If yes, describe: Stdents wrote the park district to- add recycling bing

Thank you for your time and dedlcation to keeping our beaches and shorelines healthyl
Imbortant Additional Information

Responding to potential pollution sources found at the beach:

In most cases when you find a potential pollution source at the beach (e.g. overflowing garbage bin or an outfall pipe dis-
charging water with a high e. coli count), we recommend that you conduct a follow-up Vvisit a few days or a week later to
see if the problem has been corrected. You may request additional water quality test kits for follow-up sampling through
your state Adopt-a-Beach™ coordinator.

However, if you are witnessing an environmental event that may lead to imminent threat to human health or the environ-
ment {e.g. an oil or chemical spill), please report the situation using EPA's toll free National Response Center hotline at
800-424-8802 and also notify your state Adopt-a-Beach™ coordinator.

Contact us: adoptabeach@greatlakes.org

Litter Monitoring Instructions
Instructions for Site Coordinators

Foltow the directions befow for a successful cleanupl Use the orange Adopt-a-Beach™ Litter Monitoring Form found in your
startup kit and available for download online to record your litter data. To find the Litter Monitoring Form, visit www.great-
fakes.org and follow the Adopt-a-Beach™ sun to the Adopt-a-Beach™ homepage and look for a link to “forms and instructions”.

« Divide the participants into small groups of 3 - 4 people (or maintain groups that have been established to collect
Routine Visit Form data) to clean up and record litter data.

« Assign one person to record the litter collected in each small group. Request that groups complete both sides of the
Litter Monitoring Form.

* Give each group: an Adopt-a-Beach™ Litter Monitoring Form, gloves (one per volunteer or two gloves if they request it),
one {or more) bag(s) for litter and one (or more) bag(s) for recyclable items (i.e. plastic bottles, aluminum cans, etc.).
Ideally the bags should be different colors to minimize confusion. Find out about recycling practices in your community
so you can explain what participants should collect and understand how to dispose of the recyclable items properly.

« As volunteers remove litter, ask them to record their findings by making tally marks next to the debris item on the Litter
Monitoring Form. Follow the example on the Form. At the end of the cleanup, make sure each small group records the
total number of items their group has found at the end of the cleanup. This number goes in the small box to the left of
each item name. '

« You {or an individual or group you choose) should be in charge of a fina! Litter Monitoring Form. Note “Final Data” on
one of the Forms. At the end of the cleanup, make sure this card has a number total of ALL items picked up by the
other small groups.

Additional instructions for volunteers when picking up and recording litter:

* Pick up everything you find that is not a natural part of the environment. If you find animals entangled in debris (fish,
birds or other wildlife} record them on the Summary Card but do not touch them or try to dispose of them yourself.
Notify your local park district or beach authority about the location of the dead wildlife you have found.

¢ Record only the items found on the data card.

* Pick up “pieces” of items, but do not record these fragments on the data card as this can distort the data totals. You
may make note if you feel you have found an exceptionally high number of fragments, especially if they might pose a
danger to humans or wildlife.
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* Stress personal safety such as not touching suspicious looking materials, barreis, needles, etc. All barrels, except
those that are empty and completely clean, should be reported to your focal authorities. Mark down all codes on bar-
rels to assist in identifying the contents. To report an oil or chemical spill, contact the U.S. Coast Guard's National

Response Center at (800) 424-8802. If a volunteer finds a medical syringe ask them not to pick it up. Site coordinators
can safely dispose of syringes by placing them in an empty bottle with a secure top.

If you do not have access to the Internet send compteted forms to:

Alliance for the Great Lakes, 700 Fulton St. Ste. A, Grand Haven, Mi 49417
or fax to 616-850-0765
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ENSURI NG'A LIVING
RESOURCE FOR ALL
GENERATIONS

40 ALLIANCE FOR THE
| GREAT LAKES

Qur mission is to:

Conserve and restore the world’s largest freshwater
resource using:

» Policy
¢ Education
s localEfforts
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A step-by-step guide to the
the Alliance for the Great Lakes
Adopt-a-Beach™ program

ALLIANCE FOR THE (GREAT LAKES
ADDET A BLACH
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Who is the Alliance for the Great Lakes?

We are a group of volunteers and professionals working fer clean
water throughout the Great Lakes.

4 ALLIANCE FOR THU
s] GREAT LAKIS

Ensuring a healthy Great Lakes and clean water for generations of
people and wildlife.

4 ALTIANCE FORTHE
s ] GREAT LAKES

Oy IR LT
The Adopt-a-Beach®™ Program

[t #s a year-round oppostunity for famites, schools, businesses and
community-based groups ta conduct litter monitoring and water quality
testingalong the Great Lakes shorebnes.
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The Adopt-a-Beach™ Pragram
¢ 1991begunaspartofthe
International Coastal Cleanup
s 2002 yeartound program launched

+ 2008 Adopt-a-Beach™ next steps -
a%igned formswith EPA Sanitary Survey

Completetwo forms:
1. Reutine Vist Form
2. Litter Monftoring Form

ALLIANCE BOR THE
(GREAT LAKES

+  Alrtemperature

s Wind spead and direction
*  Raln eventinformation

»  Llongshore current

+  Sky conditions

+  Wave Conditions

40 ALLLANCE FOR THE
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ot s e
Water Quality

+  Water chemlistry or pH {optional)

+  Bacterla sampling.

¢ Water temperature

»  Water color

« Presence of alzae

+  Water observatlons
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Adopt-a-BeachT Rontine Visit Form: Sections

+ General beach conditlons
+ Water quality

+  Batherload {number of people
ustngthe beach)

s Potential poliution sources

4 ALLIANCE FOR THE
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General Beach Conditions: Measuring the Longshore Corrent
= hfeasure 10 meters
Inthesand

+ Dropa plece of
driftwood In the water

¢ Record thetime it
takes totravel 10
meters

«  Calulate the speed
ofthe long shore
current

___distance in metersdivided by time In seconds=speed of longshore current
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[elemamm] — Ry
Water Quality: Testing for E. coli and Coliform Bacteda

Petrifilm Whirt-pak bag
Pipette
The Alllance provides Adopt-a-Beach™ teams with a water
test kit prior to each visit.
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Using the Pipells

Fi the plpette with one
mitdter of water. See
markon the side of the
pipette (below the bul).
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Water Quality: Reading the Petrifilny

Raading your rasuils 3M Petrifilm:
Mormai Count the colontes
{eachdot = 1 colony)

Ped Dots = coliform bacteria

Secerely Abnormal Blue Dots = £, colf

Recommended Action:

¥ E. colidatafor any samplels 2 more
than 2 blue dots please call your State
Coordinatos
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Water Quatity: Testing for E. Coli and Coliform Bacterix

Taking the water sample

40 ALLIANCE 1OR THE
[X A

(GREAT FAKES

¢ 2Mark Petsifilm with sample date
andsample 8

s Peel backfilm
«  Dropwatersample onto plnk dot
v Slowly replace film over pink dat

»  Placeinsealable bag {fatand
out of direct sun)

* Chediin 48 hours {24if
Incubated)
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Water Qualityz Reporting the results

17, Bacteria sample results.

Sarpe
Tettye el - watet Coffra [y, Ecoli-gand I
Nowbes of dats 1 5 |
Sargla#2
Fret brae £el-water toktoris Eoterscoeces £ roi-5sd
C R P 3
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« Countthe number of
people i or ON the
water, ot on the beach;
what activities are they
engaged in?

+ Countthe rumber of
people Ol the beach, not
in the water.

+  Observations

4 ALLANGE 1R THE
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s Lock for poteatial
pollutien sources

+ Trash
«  Algae

« ildhife

40 ALLIANCE FOA THE
oty | (GRTAT LAKES

Potentiak Polfution Sources: Presence of Algae

33, Dascribe the amount of algae in the \water near the shore along the length
your adopted area of beach.

34, Descrive the amount of algae on the beach along the lepsth your adopted
area of beach.

4 ALIANCE FOR THE
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Dather Load: Water Based Activities

4. For people It or ON the water, deseribe tha type of acthvity and number of people
involved.
[Use the Table belowte fifl In the number of people Imohied in the activitles Tsted below)

SaEegfprne
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Potential Polintion Sovcces: Identifying Sources

s Rivers, sireams, wetlands,
outfalls, etc. sources

«  Amountof flow
o speed offion

s Visible characterstks

4 ALLIASCE FOR TAIE
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¥you find:

« i E, coll data for any sample Is more
then 2 blue dats

«Ovesflowinggarbage bin

+ 10 or mote dead animals

» Personal hyglene ltemsfcondoms i
presentin significant numbers (+30items)
Retcommended Actlon:

+ Contact your State Coordinater
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Taking Action - Potential Pollution Sousces

you see!

An epvironmental event that may lead
tatmminent threat to human heafth or
the environment (e.g. an oil or chemical
spiB),

Recommended Action:

* Report tha situation ustng EPA's toll
{rea Nationz] Response Center hotline ai
£00-424-8802.

+ Notify your state AAB coordinator,

ALLEANCE FOR THE
(GREAT LARSS

s Pickuptrash
+  Pecord findings
»  Summarize findings

+ Dispose of the trash
properly
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Adopt-a-Beach™ Routine Visit Porm

Recommended Group Assignments for $malf~ Medium sized Groups:

15T ROUTENE VISIT FORM 2 UITTER PAONITORING FORM
GROUF1 - » Evaryone At Once
+ General beach conditions. + In Small Groupsof 3
* One Bag Per Group
GROUPZ- + One Litter Form Per Group
+ Water quality
+ Bather lozd

GROUP3 -
« Potential pothrtion sources

Litter Monitoring Porm:

(examiple frore}

1T

Litter Monitoring Porm:

(example back)

!
T
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Litter Renvoval and Monitoring: A Big Note on SAFETY

Always use gloves and
closed toed shoes.

1f you're not sure if you
should pick it up, DON'T]

Get help.

l— . Remember, SAFETY atways comes firstl ]
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2009 Adosto-Beach™ Litter
Results

Enter Al Your Pata

Your data helps other
adopters, web visitors, YOU
and the Alliance see what1s
happening at your beach!

r Data makes a differencel J
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The Online Data Eatry System

The procedurs:
1. Newadopters should contactthelr statecoordinator and request an Adopt-a Beach ™

registrationform.

2. Onceregisterad, all adopters recelve a conficmation of thelr 1eghstretionaleng with
Inatructions on how Lo bog into the orfina data entry system and enter their results,

3. Inthstemal they are given tha link, a username and password tolog Inta the ontine
data entry syvtem and enter thelr data.

4. Theadoptes should log o, updata and review thelr profile, and 1tast entetlng datal
Dn the following pageswe will watk vou throuzh the online database and

thinzs ta rememberwhile entering information,
Foliow the

(]
&

2 kb

r profi
1] ate' ryou can]ust click the lorms

ot Epre T e

mpleted forms ready for entry Ento the onl
1dle for more than 10 ralnutes the system wa|l|

Iog in and start over,

e
B

Al ki rt Genrluem

Trera ek

“Thispage ! —y
*:adopters. If you did not see an Invitation
em'éi[ ontactyour Staté [é Coordinato:
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Taking Action ~ Next Steps

Healthy Beaches Action Gulde

sEducate Yourself

aStort Smaoll

~Toklng Action i | % ;

Gattlng krvohved! i_ iR R B
Hexthy Bexches Aclen Geide

thvatobleon the AAB web page Hiw¥a Can Mol Vi Gt Labs Soikins

[LSPLITIPRITR PN
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Contact Us!

5till have questions? Want to sign up?
Email us: adoptabeach@greatlakes.org

Call us:

I llinois & Indiana at 312-939-0838 ext. 227
In Wisconsin at 414-559-0317

In Michigan at 616-850-0745

In Ohlo at 216-630-8140

4 ALTIANCE EOR T2
s | (GREAT LAKES

Join the Alliance for the Great Lakes!

Make a difference, make a tax-deductible contribution.

www-greatlakes.org

40 ALLIANCE $OR THHLE
e GREAT LAKES

‘The Adapr-a-Beach™ Programl

Interested In jolning tha Adopt-a-Beach Pregram? $ign up today!

SCHEDULE YOUR FIRST VISIT

Kick off the beach season by scheduling a
data collection visit during the Spring
Kickoff period: May 1-15, 2010
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Enumeration of Waterborne Escherichia coli with Petrifilm Plates:
Comparison to Standard Methads :

J. H. Vdil, R. Morgan,

Abstract

Escherfchia colfis oftsrmoniloted bn envitormental wafers a9 an
tadiertar of the poaitte peessace of b pathogeat skocwted with
frots, PomiDal B colcollfon count plabes (3M, Miazeapolis, MN),
previonaly validatad for emumenafivg E. colt bx fopd, wesa taitad fot
wmonktodug B poll bx savirosmeatsl wiint, Esvkerichia solf conatt
ia enviconmental water saniphed enanierated with Pelrifiim wete Hg-
nifieserdy correlated (R > 0.9y sy = 0910y p < 0.001) with counts
oblained with thres conumonly usedmethods, A TEC (Baton Dikin,
som, Bparks, MDY}, r-ColBlue (ndy, Loveland, CO0), wnd Colilart:
INTDEXX Quindi-Triy 200 (TVEXX, Wusthreok, ME). Bluy wlo-
vior on Putrifint pietes were most celiably idantifind as B, coll whan
sectompanted by g formation, ws deternined by charoctedration

e s o o hssse ot e (.
b ymarsae chalt reaction
with B coli-spudiic primars The main digsdrantsge of Petrifim
platés o1 estrirontiental watar testing M the small volunte (1wl per
sample) fiat can be tasted) hawarar, the plstes sppass to be suliabls
foresreening aad looating clivs that evosed eriterks Eox 19tal body and
partial body centact, Siapticiy of we and siorage retishifify, mnd
velativily law cost ndke Petriffo plidis pultahls for veluntees-basd
ad sdusationsd waier quetity mosioring sppRcations, particolacly

witen yrpad 2y prediminary provening resthod te ldmtify problemiies.

1oy LeveLs of bacterla are a concern for many ma-
rine, brackish, and freshwater environments, Ble-
vated levels of bacteria in voastal waters axe agsoclaied
with {ncressed rigk of &asuolméumal symptoms for rec-
reational swimmers (Cabelll, 1977; Dufour, 1984; Priiss,
1998; USEPA, 1986). Because of known asseclation with
fecal matter, levels of E, coli baotetia are a key regula-
1ory measurs of the healthfulness of recreational waters
(USEPA, 1986, 1999a). For fresh waters, Lho USEPA
recommends eriteria of 126 E, coll colony forming units
(ctu)/100 mL for the geometrle mean of five samples
over & 30-day perlod aad 235 E. coll ofw/100 ml, for a
singie sampls, but states set thelr own standards (USEPA,
1986). Por exarople, in Michlgan, Hyers, lakes, o1
streamc m greater than 300 E. colf ctu/100 mL
on a single day or more than 130 £, coll chw/100 ml for
-8 30-day geometric mesn are coasidered out of compli-
snce fot total body contsct (e, beaghes); 1000 . coll
ofu/L00 mL Is out of compliance fowrdmﬂal body contact
(o8, fishing, bosting) (Rule 62; Michigan Department
of Bovironmeuntal Quality, 1999).
“Despite the general awareness of the need for moni-
toring, many places that sre suspecied 1o be out of compli-

1. VaD, Rebart B, Anmls Wates Resoitréas Institse, Orand Villey
State University, Muskegn, MI 49441, R, Morgan and R, Milss,
Degerunstt of Blology, Grend Valley Siwo U vesit, Allendale,
MY 49401, QR Mesinio and J.L. Rim, Deparunsat of Fh om
Wayne State Unlvenity, Détrolt, MI 48301, Recsived 1 Man:
*Casrerponding uthos Jeffrara@med wayne.edu).

Pubtihed i J, Environ, Qual 32:366-273 (2003).
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C. R. Merino, ¥, Gonzales, R, Milleg, aad I. L. Ram*

ance ars tiot mopjtored due to perceived high cost and
complexity of equipnignt tnvolved In a local manitoring
program, Citizen-hased volunteér monltoring programs
Liave boen  developed in several states, sich as lowa
(Svigley, 2001), and have besn wsed for purposes of
preliminary screening of local waters for identifying
problem areas, However, slace £. colf enumeratlon
mothods gensrally require exponsive media ox equlp-
ment not generally available to voluntesrs, 8 convenient,
inisgpensive method of £, colt snumeration is needed

for such programs, _
This paper deteribes the testing of Petrifilm E, coli/
coliform oount plates as a new, conyenieat method for

enumarating E. coll in environmsntal waters. Petrifilm

pisteshiave proviously besn descritied for ﬁ enumer
ating /2. colt in-food and dairy produets (Curisle et al,

1991; Priego st al,, 2000; Russell, 2000; ADAC, 20002,0),
and it therefore ssemed reasonable to svaluate whether
they may slso be useful in water testing, Petrifilm plates
vonsist of plastic filws with grids that are coate with
Violet Red Bile nutrents, a tetrazolium indicatox, and
gelling mgents, 'The gel contains # Brglacuronidase indi-
cater for confirmed detection of . coli. The preseot
atudy is & multilaboratory invest tlon ‘¢ompariog K.
coli emumenstion of environments] water samples with
Petsifilm technology with E. coll enumstation by masth-
ods frequontly used by each paticipating laboratory,
The methods to which Patrifim srumerations wets com-
fsred were the mTEC, m-ColiBlue, and Colilen-18/

EXX. Quanti-Tray methods.

Materials and Methods

Wadex Sample Somroes

Buch 'arﬁdpﬁ&o_:gnlgfémn dollsctéd environmsntal wa
ter aumpley naxt itz Incation, The soires sites wero chosén to
have a ange of basteria fovels ranglag from near 2670 up o
rolatively high noncompliant Jevels, bated on prediows experi:

anco t the sime sites, Water from Ruddiman 1agoon and

{eibutaries, in the dty .Of.M“-mﬁ"ﬁg MI (43°13' N, 8617 W)
was anumerated by Petrifio ssd m-ColiBlus meliw_gis ai the
Annls Watet Resoiirecs Instituts, Water from 2 small tributary
ottthnndRhuhOﬁiwaCounty.MInnwaluu
near tié in,wmdion of 68th Avenis and Feonard Steest In

the

Coopersyille, ML (43°1' N, 8557 W) was enumosated by Yoo
telfiler and tXTEG méthods af Grabc?Vailoy State Univerity,
The teibutary & located fn a rucel mea slostly eodiipied by
catila pagtures apd was szinpled just Upitream trom Its conlin-

, with the Grand River. Water from various sites in the

Snee

‘ralddls Rovgs River subwatutshed in the Rou & Rivey watst-

thed, fa sayorsl sububs weat of Detroit, MI (42'22" N, 8325
W) wers entuderated by Petrifils and IDEXX. Crtanth Tray/
Colllert-18 msthods at Wayno State Univeraity, Ia additlon,

ﬁuﬂ:ﬂoﬁ:’m colony forning waits; PCR, polymerse chain re-
on.

Qoo
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E. coll colonizs en Peteifiloy plates from waier oblalped froms
various sites I the (liiton River walershed (42:35' N, g28s
W) wera used for furthet characterizalion of Petrifilm cal-
onies.

Sumpling s Eoumeratisa Frocodares

AT water sanaples weré obtained with sterils botiles or
: iurﬂe\mﬁpakbuaﬁséNMFoﬂA&mm’ W), transporied
onice, and eralyzed withind b, Samples were tesled in various
gﬂuaons,'as!ndk;atﬁ halow, lo asare mat?sam::; concenirs-
an# wele within tho sppropriate rangs for & wehnique
{American Publie Heahi?zwdaﬁon. 1998). .
Pelrifilm Procedare, The methodology for e Pérrifim
platet was to (i) incoulate and :Eté_;sd 1 ml. of watey on the

of (co8 Blg. 1A}, () Incubate the plate at a feuperatiee of
-sirchrga'a b, aad (I g For

5 & 1'C fot & _ §) cotnt ths number of blus
cotonles psoctated wdth o small gids bubble, Coliforn colonles
appekt red sutrobnded by A bubble, due to an fndicator dye
and the trapping of gas produced by tho coliforms by e
upper film of the Petilim plate. Eschierichia coll colonics ate
‘ n:e_c__tg_ﬁwcdbyab!ucpm_pi@ate:moundedbyagasbnbble:
blue coloniss with gay ara counted 85 B, ¢olf, while blug colo-
inles without gas are not (AQAC Olficial Methiods, as de.
seribad by the 3M Interpretation guide). An exampls of Us¢
cesults obtalned with one such plate it ihiitrated in Fig. 18,

-ColiBlue24 Annlysts, Tha m.ColiBlue2d membrene fil-
Kedtion beoth Is USEFA approved for aulysis of totel coll-
formius end X, ¢off ln drinking watpr&USBP&_‘.{_‘lQWb for eals
matating total colifortus and B, ¢oll In wopa yule for
anbldt watars (USEPA,2001). Bsekeriehia coll colonles ate
characlerized by & blua color diig {o a renttion between tbe
earyaie P-glucuronidese and £ bromo-4-chioro-$-indalyl-
BeD- ids. One-millilitar mmbient water semplcs wore
ditured with 99 mL of sterile buffered dilution wuter and
100 talL yay fltered through a sicrils 47-mm pitocelivlose
filter with & pore sz of 045 (Millipare, Bedford, MA).
Tho filter wa thea placed on An absorbent pad gregt_enked - :
w1 10 CollBlie nulent broth in a Petrl plits and incubsted Yol
at 38 = 0.5°C for 24 h, Blus colonies were counted as B coli,
One:wiiltliter portions of tho undiluted waer samiples wire
e '§$?m°m Pﬁmixsam spproved origined £ coll ' e

Ik mque. The U -avproved origingd £. o o - .
niothod was wsed (Method 11031, U?EEPA, 2000), Nutrlent Pk Applicaion of watty 104 Fetdflapt m;imm:*g
Bt s it o mmic o rnd £ W T 6
Eavicomientl wale sunples woto seialy ST 0L e e el aarcoakala Wale gl Dk

Jas:mllititer samples of each dilation weee flfered throuy ; ; Bviconmieaii
Srtorlh 47.gam pithocellulos filtss with & pore sizn of .45 pm Fpols o thls gragsele bmage were bl [n e argie
l(:r?;jf%og%&:l&ggug?u pl::siioéii?dau? :;vg::‘,pgt;;&la;ln samples wers Incubatéd 201 at 33.5°C, aftcs _w_hgqh&‘i}[‘k;ormpt
e o o w0 Lt PO B G bt G0 ol 2
bours 8t 35 % 05°C and then incubaed at 44.5 & 02'C for counted, to cyleatate the most probable mumber (NP 8.5
22 10 24 b. After Incubstlon, 1hé filter membranes were placed coli chui00 EL ia the dlluted sample, according to & chirt
mwmngﬁm@gggmwgﬂmm r that lad beca rupplied by tho man
saturated (1. ith (e substrate 4 containing 2. .
urea (wh) and 001% phenol red (w/v). Colomies thal re- Further Charactarization of Petrifllzm c”_“l’“ .
roalned yeliow, yellow-brown, or yelow-green weto consid- ~ Blus colouies wore picked from Petrifitm plates vith sierile
eted £ coll . inoeplatiog loops and strepked ooto MacCpakey egar plates.
Coltlert-18ADEXX, QuantlTray Médiod, Use of Golilere. MacConkey plates wers bicubated for 24 b at 355°C, the
16 srith Quantl Tray 2000 freys t0 srumenate & colififles  presence of plok (L&, Iactogs-fovmenting, as expested for F.
wcribed fn USEPA (2001), Fifry-miiillitor ambient walet sam- coli) colonles wag noted, and thea woll-{solated pink colonles
plos from the daupling sites were diltsred fivafold, Thed, o wato Inocitfated Into Colilers-18 mediud, Afrer cultuting for
of 103 ml of the dligted sample, ‘theee JomL samples were .20 h at 35.5°C, the pasencs of yollow ¢olor and fluvtescense
assayéd ot Petrifilm (4wl on gach plass out of the 105mL  was noted, starlle ghycvrol i added to s final concontration
dilated ssmple), end the remainitg 100 ml. wit sdded to of 1436, and thep the culived wes froaen until Fuxthe analysis,
Colet48 and sssayed In JDEXX Quant Troy 2000 fravs, For the polymarare chain rescilon (PCR), 1 L. of the thawed

gccording 1o the manufecturer’s instructions. Quantl-Tray cutltuise a8 Snbjectéd to thermocyeling (aanedl, 60°C; syutipe-
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IDEXX Quanti-Tray
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Fiz.2. €

o Haeh? rograslol, Vertkal aod honbio

indichis 300 ofol(#0 ml, the bilckigan rixintuot whote _
Ton with 62 ' ColBlud prethod, vith 26

tagd Hmt, (A)
w‘iitu,-ﬁp!n) m&m o Lesooh an

1plyt brgim boan A telutaries, Tha regres.
#lon ¥ao hiasiopo = LUL, R = 0995, andp < G001 (B) Campuiels
with 19 wates samoples from '
Blver, The teprassion line haa Yiops v

‘son rith tham TECusthod,

QuantTeay medhod, with slus witer wep

memu.mmmuhsmpe-m&naem

ad p ¢ 000L

sy, 12°G malt, 94°C; 30 cycles) with the follow
spetific primers: 2988, S.AATAA

AGCA-3; and 834K, 5" COACCAAA
GAA-3, which any
Idantity of the

Statistlcs

products wax oan

Regression andlysls wes dons ot log-tranaformed
multiplication by appropriais factors & take Into atoo

atdh

OSLR =

ompsisans of Petzillin to thave sandard mathods fos B
esl enuheratiog oF eavironcelsl watet sadples Ynla wte Aor
makized to 100 1l xod transformed mﬁ[moo + 10 piler

Tges S each goo

hody Lot

E, coli-
TCAGBAAGTGATGE
agogmeat oftha p pluovronidasegene,
frined by sequansiog.

data after
unt the

ubey

amaunt of dilution, fo that coumls {n 100-mYL volumss wei
being comﬁh and adjusted upward by a small constast to
peevent taking the Jogarithm of zato, The log treaxlormation
scd wos bog(chi00 L + 10 efwi00 mL). Ror Pettifilm,
TR, and m-ColiBlus assays, o which 1wl was the volome
nsmayed, the trantiomm was tnerefor2 log(couats » 100 -+ 10).
For IDEXK Quantl-Tray assays, {n which the assayed volume
whs 100 mL, tha transform wab log(most piobable numbsr +
10). The moeans of log-trapsformed valaes of dupticate of tripli-
cate sssays of the Individual log-tranaformed valies whea
measuced without replicates wera used 1o subsequent correla-
tlons, xad in calautations of mathod menns, tendaxd devis-
wons, s statistical significarce with pafxed £'fests, Statisileal
texts were performad with Slpnastat 2,0 (Yandsl Sclentifie,
1695) solvware, Por linear regression, Patrifilm data was assd
zs tha dapendant varlable and the igtandard" pieasurement
method a4 the indapendant variable, A ropest of fhe analysls
with a wiriple ?ﬂ}?worm and adjusting only the 2¢10 ¢owdt
samples to 10 cfuA00 sk w avoid log( ) yislded essautially
{dentish) conclusdons,

Rasulis
Comparison of Petyiflhm Results with Other
Enseration Methods

Comparison with m-ColBlue. Samples from Ruddi-
man Lagoon and tribtacies were enumerated in tripli-
cite with Patrifilm and in duplicate with m-ColiBlue,
Water samples wors coliected from four sites on five
oscasions, for a total of 20 water sampled. Correlation
of the colmts obtzinsd with the two methods is dllos
teated to g, 2A. Counis ran ed from as low a8 200 eft/
100 mL to e high vs 7000 of 00mL, Lineat ropression
of counts determined from Pewifilm aesays versus
countz determined with m-ColiBlus, nfter log transform,

95% confidence intervals averaged 17% of thelr cote-
gponding mean values.

To test for bizs one way or the other for the volues
determined by Petcifilm varsus the m-ColiBlue method,
the mean values obtained by each method fox each wator
sample were compared with s paived ¢ test. The overall
sasthod means and standard deviations of the Iog-trans-
formed counts wers 3.207 * 0451 for Perrifiim snd
3902 * 0,458 for m-ColiBiue. The mean difference of
paired measurements was —0.0054 % 0.0455, indicating
1o significant difference beiweeu the results obtained
with the two tests (p » 0.60, paited ¢ test).

Comparison with WTEC. Escherichia call o water
gamples fxom a ributacy X0 the Grend River were enw:
maeruted . triplicate with both Perifiim and mTEC
methods, Two watet samiples wero collseted on each of
nine oceaslons, snd one water sample was golleated on
a tenth occaion, for a total of 19 samples. Lineag regros-
slon of the Petrifiltn data sgaingt the mTEC dety, illus-
trated in Fig. 2B, gave a alope of 0.911, R = 0933, and
p <0001

The, 95% confidence intervals of Petrifilm teiphicates
averaged 39% oftheir cotresponding mean values. Simi-
1atly, the 95% confidence sntervals for the mTRC tripli-
cares avetaged 93% of their cotresponding reeans. A

EUTE
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paired { test lndicated no consistent differences hetween
paiced measurements made with the Peirifilm and wTRC
methads on the same water samples (p = 0.38: method
means: Petrifilm, 2.84 = 0.46; mTEC, 2.81 2 047 diffec-
ence between paired samples, 0.033 £ 0.169)

Comparison vith Colilert: I IDEXX Quantl-Tray.
Seniples collected from nina sites on the Middls Rouge
River were diluted fivefold and then enumerated in
teiplicate by Petrifilm and in one 100-ml sampls, by
Collier-18/IDEXX Quant-Tray, After transformation
for comtpsrison of equlvalent 100-mL volumes, the re-
gression of the Petrifilm results versus IDEXX requls
gaveaslope o£0.508, & = 0,935, and p < 0.001 (Fig.2C).
Paired tesis by the two methods were not signibeantly
different feom one another (p = 0.80; methad mesns:
Petrifilm, 1.81 % 0.55; IDEXX, 1.79 & (.56 difference
between paiced sampler, 0018 £ 0.200); hawever, the
average 95% contidence interyal for the Petrifilm tripli-
catas was quite large, equal ta 101% of the correspond-
ing means. The large 95% confidence intervals, com-
pared with their cortesponding meniis, reflect. the £t
that several of the water samples had low counts (0-2
colonles per plate) end therefore a variation of one
or two colonies per Petrfilm plats pioduced a large
percentage change of this measure.

Gas Formation us a Criterlon for Identitylng B. coll
Petrifilm Colotles

As noted In the-Materials and Methods, the ACAC
Presceibed Method, recommended by 3M, requires that
oy bue colonies with gas bubblé formation bg counted
es £, cofi. To Getenming the Importauce of this criterion
In. aceurately dstexmining the correct wamber of £ colt

olonles, ihe propostions of gas forming aud noi-gay-
forming blue colonics were counted in several expari-
ments, T addition, gas-forming aud nonsgas-founing
colonlas were plcked from Pecdfiln piates and ohasec-
terized fugther.

Proportions of gas-forming and non-gas-forming col-
onies wers determined in four expedments. In ono &x-
petiment, five watsr saniples collected from Ruddiman
Lagoon and tributaries were asisyed in tplicate on
Pelrifilm plates. O the yestftant Peirifilin plates &
Yotel of 149 blue colonies wers present, of which. 107
séta blue with g2s (12%) and 42 blus colonies exbibited
fio gas formation (28%). For samiples froni the Middls
Rotgs River, blue colorles with gas accounded for 64%
of a total of 64 bhie colonles counted on 27 plates, For
water $amples fron) the Clinton Rivey witenshed, blue
colonies with gas accounted for 86% of 190 blue colonies
observed on 27 Pelrifilm plates in on¢ study ‘and for
89% of 355 bino colonies observed on 30 plates In an-
other study. On inddvidual plates the proporton of non-
gas-forming blue colonies ranged hetween 0 and 50%.

Dhue colonies frow Petrifilm plates of 10 of the
above experiments wote sueaked onto MacConkey
platés and the proportiot of Petrilim colontes produc-
ing pink colontes on the MacConkey platgs was deter-
mined (Eig. 3A), For both exparinents 100% of the

blue calonias with gas producad pink colonies on Mac-

Conkey plates, I fact, o mast cases, only piok colontes

wore presont on the MasCenkey plates, In coutzast, fot
blue colonles without gas; lu one ;:rariment (water
‘from Ruddiman Kagoon and tribu 48), only 2 of 7
blue coloniss witholit gas produced pink colonies op
the MacConkey plates, aud in the other éxperiment
(Clinton River samples), only § of 13 no-ges blue colo-
nies produced pink colonies of normal morphology, In
both expeciments, blue colonles without £as yielded a
signiticantly lower propartion of MacConkey plates With
pliik colonies than observad for bine cotonles with gas
(Fisher exaet test, p < 0.002),

Finally, from the Clinton River samples, bacteiial
clones feoms Petrifilm blue colouies with gas that wese
subisequently isolated on MacConkey plates were sube
Jected to PCIC withs £ coli-specific primers, All 16 lso-
fates produced the gipected amp e product for £
colt, of which 12 are fllusirated In Fig, 3B, and sibie-
quently sonfiried 83 coding for the E. colt p glucuront.
dase gene in compariton with.n reforence sequenco
(W?,S‘L Bases 6765 to 7351) in Genbank {data nat
shown}.

Discussion’

Although Petrlfun plates have previously beea vall.
dated for use in datzsung K. colf contanination of food
(Cudale &t al,, 1991; Priggo ot al,, 200, Russell, 2000},
{hey have not buen lested extensively for use In de-
tecting K. coli in euviconmental wateis, The present
‘study provides a eomparison of £, coll enumeration lu
pavironmental water obtained with Petrifilre plates with
three commonly used sommercially avallable tests. Pe-
teifiles results e highly comelated (R 0.9) and equis:
alent (slopeapproximatély v 1.0); no differonces utt palred
¢ test) to mColiBlue, MTEC, agd Coliler/IDEXX
Quiantl-Tray tests, Analysié of dificrences betweon blue
colonies with and without gas on the Petiltitru plates
suggest that dud care In eyaluating the presence of gas
Dbubbles I necessary ia ¢oun ting colondes, More exten-
sive Lesting of the Petrifilin method to doterming rates
of false positives, false negalives, efficacy ta additional
types of water samples, wte, conld provide further valldg.
tiom of the use of Petrifilm plates. Nevertheless, the
simplicity of using Pelxifilm plates indlcates that it may
ba & sultable method for cltizen-based testing and envt-
ronmentsl educatinn programs.

Several characteristics of Petrifilm that make it st
able for volunteer-based mounltoring ol E. coli include
case of use, tepsodable Accursey, sensitivity in dn appro-
priate rangs, sakety, low Cost, ease of storage, and long

, shelf life, With threo simplé steps, a5 oudlined o Maten-
s and Methiods, the Petrifilm method is easy to perfors
.in. both the laboratory nnd the field. Although the Petri-
fim plates In this stady wore ali inocwlated in the labora-
tory, comparable results jngenlating Peirifilm plates in
the fisld have been fouud in our other studies and by

volunteers (Ris, 2001), The dry gel on the Plates seis

wp quickly with the addition of water, enadlivg the plate
to be handled without spillage within 2 poduute ot 1w
of inoculaton, In othey experizents with a rang¢ of
incubation tities (24~ 48 b) and temperatuces, W& bave
also found a good corrélation with professional fests,
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45 120 4 %, P<0.002, Fisher exaot tast
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na23 nat Awi6 nail
Patrifilm tlus, blie, tlug, blue,
wolony with nno with no
appearange gos  gas gas  gas
‘watershed:  Ruddiman Clinton

B

,:; ¥

[
¥, i

platéa, wx « functioo of viisibar fha hlue cnfaales
Peiriting plated ssed to enumevats B eoll fe
Fishek axact [ear. {B) Polytnebid

1234 6 67 8 91011121814 1516

53¢ 3, Chafasterbation of Petdim colondts, (A ) Proportions of bus Petililma colontes tinnd
salsa prodoced s, Tha number of colondss (1
odt fwo experincents (Ruddlman wnd Clén Waterdhe
¢ 83 Polymetars ethiln cesetivn (FCR) products obisined from pink ¢ '
w_h'vgu" Cliafou waléshed sanples i (A), swnplded witl Yelotees 203F an

m

' eplonida Whert ratm on MacCorkay
«im d oito MacConkey platy fron

3 ks shows balow sach bar, % p < 0092,
1Coakay pletes frota th ik,

colf poskive eontroli Lames 3 Hrdugh 3,

cotdan ot 17.of the lsotaes; Looe 1%, negadtve conbrol (mater butéad of bactutal Kolste), Slzes of salicted bands on the DNA ealibiatipn
taddery (Lantes 2 apdd 16) are indicated.

@ving needed varsatility fus voliinteer use (CR. Merlzo
and J,L. Ram, unpublished data, 2001), Ths ovorali film
packet Is compact (7.7 X 10.4 cm), thin (absut 1 mm),
and stackable, ko many plates fit eagily into sn incubater,
‘Ih plastlocoversheat céadily protects the vser from the
gr(a\ying bacterial colonles, Th _ :

1.10 per plate i1 lots of 500, is Less than Colllert but it
85 Iusxponsive as mTEC madia; however, sings Petrifilm
does fiot tequlte filiration apparatus, vaciym sourde,
and space for pouring plates, ity convenience may make
it proferred involuntear-based oreducstional testing sit-
vafions;

'The coreelations Wustrated ta Fig, 2 indicate that Petei-
filre plates glve o veatonably dceurate E, coll count, The
‘veriability obscrved with Patrifilm can be considered in

g cost, 4% upproximately

relation lo compliant leveéls of B coll. For exgmple, in
the high count rangs (=300 (w100 ml), such as those
sarnpley analyzed In Fig. 2A and 2B, the 95% confidence
interval ayeraped <40% of the mean, indicating that
triplicate medsoretnents having a mean > 500 ofu/100 mi,
are slgoificantly greater thay the Michlgan total body
contact allowable limit of 300 cfuw/100 mJ, (8.g., & mean
of 501 cfu/100 mI, would have 95% confidence limits
approximarsly 200 ofo/160 mL greater than and smaller
than the mean of $01 cfw/100 m, placing 300 ofu/100 ml.
outsida the 95% confideacs limit, i.¢., significantly ik
ferant), Conversely, in the low count range (<300 efw/
100 mL), such as the samples analyzed in Fig, 2C, the
95% confidencs intervalx averayed 101% of the mean,
suggesting that telpiicate oieasurernents averaging <145

@ oos
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CAW/100 Il are siguificantly less than 300 cfw/100 mL.
For preliminary sereening of watex saniples, conslstont
observations of Petrifilm plates having 2610 or ¢ne col-
ony (corresponding to 0 or 100 ¢fu/100 mlL) would be
good Indicators that the actual B, colf level (a3 measured
by standard enumeration, tesis) 1s <300 cfu/100 k.

These 95% confidencs Intarvals, while substantial,
can be compared with the vadability inherent in other
methods. For example, a membrane filtration measure.
ment of water having 300 ¢fw/100 mL would typically
use a 10-fold dilution to yield 30 cfu on the filter (to be
inthecount range ofthe methodg. Asnoted in American
Public Health Assaclation (1998; Method 9222) “meqt-
brans counts really are not absolute” and are assumed
to follow a Palsson distribution, Fora count on the filter
of 30 coloniss, the 95% confidence inberval would be
+10.9, ar 36% of the numbsar counted (American Public
Health Assoclation, 1998; Mathod 9222), For the IDEXX
Qiaati-Tray; the manufasturer provides a tabls of 95%
confidence intervals, These vary over & broad xgnge of
counts; howevér, B representative comparison for this

aper would be the averags 95% confidence interval
or the samples measured with Quanti-Frays in Fig, 2C,
which averaged approsimately 55% of theis eorvespond.-
ing means, a5 calouldted from the manufactuvers’ table,
Thus, the 95% confidence intarvals for the counts ob-
tained with triplicate Petrifilm spumerations were com-
pargble with that obtained with xembrane filtration
methods and the IDEXX Quanti-Tray in the high count
range but were mors variable than other mothods when
E. coli densitiey ware <300 cfw/100 mL.

Petrifilm plates appear to be yseful as a fixts step Lo
obtaining envitosmental £ coll lolates. In the ptesent
study, blue coloules with pas weto easily removed from
Petrifilm plates and streaked on other nutrient media
10 jnolate individual tlones, The isolates obtained from
16 different Petrifitm coloniss in thiy manner all pro-
duced PCR products consistent with thels belog E, coll.
In this and other studies (3.1, Re, unpublished data,
2001), Petrifilm plates have been a ¢onvenlent flcst step
in obtalilng eavironmental E. collisolates for sequenclog,

‘The wain disadvantags of tho Potrifilm systens is that
only 1 ml of water east be- nused directly, giving loss
gtedse measurements in uagﬁp},w eanmlpﬁxg low -

er9 of E. eoft, It may be possible 1o comblne a prelimi.
pary concentration step on a filter with the Petrifiim
technlque; however; this would somswhat negate tho
simplicity desired for a citlzen-based testing method.
For improved precision in snumerating watce samples
with low numbers of £ coli, replicates can by used as
in the present study, Overall, the slmplicity; reliability,
an relatively low cost of the Petdfiloy plates make them
suitable for citizen-based and educational monitoring
of E. coll, particularly when used s a preliminery
scresning method to identify problem sites at which
more extensive testing can be dove by professional wa-
ter-1e8ting laboratories, ’
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