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EXECUTIVE SUMMARY

Wisconsin recreational waters are vital to our individual well-being and our local and state 
economies.  Lake Michigan and Lake Superior have afforded the state of Wisconsin valuable 
natural resources for aquatic recreational activities.  It is important to provide safe and healthy
aquatic recreational activities to the public for both social and economic reasons.

This is a Quality Assurance Project Plan for the Beach Sanitary Surveys for Wisconsin’s Great 
Lakes.  Water quality standards staff, along with UW-Oshkosh staff and local health 
departments, has developed a procedure to conduct sanitary surveys on public beaches on Lake 
Michigan and Lake Superior coastlines based on the Sanitary Survey form and procedures 
developed during pilot testing by the U.S. EPA.  This program supports beach sanitary surveys 
on impaired beaches within all of Wisconsin’s coastal counties.  Sanitary surveys may help 
identify sources of microbial pollution which may help with control of these sources and result in 
improved water quality.  The goal of this project is to accurately characterize beaches with 
impaired water quality (as defined by Wisconsin’s 303d list) on Lake Michigan and Superior in 
terms of the source of microbial pollution entering the beach area.  This project will provide a 
basis for each of the communities participating in this study to begin to develop 
recommendations on addressing the causes of microbial contamination at their beaches.
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A. PROGRAM ORGANIZATION

The Beach Sanitary Surveys will be supported by partners in all local municipalities where the selected 
beaches are housed.

Greg Kleinheinz and Julie Kinzelman will serve as the Supervisors responsible for oversight and 
evaluation activities to ensure project implementation.

The Beach Program Coordinator is responsible for contractual agreements for funding, data evaluation, 
organizing meetings and assisting with report writing. He is responsible for ensuring that technical and 
scheduling objectives as specified in the QAPP are achieved successfully and for maintaining the 
official, approved QA Project Plan. He assures that the project proceeds in compliance with grant 
requirements.

The "Participating Members" are representatives of local and state public health departments located 
along the Great Lakes.  The City of Racine and UW-Oshkosh will be contracted to work within the 
counties with beaches chosen for sanitary surveys to be completed.

The labs are required to conduct testing based on current best practices, and have agreed to deliver 
results within 24 to 48 hours after sample submission. 

Table 1 – Lab Analysis and Beaches Monitored

Labs To Analyze Samples

Racine
Health Department

Kenosha County Health Department

UW-Oshkosh Environmental 
Microbiology Lab at UW-Extension

Manitowoc

UW-Lab at Crossroads
at Big Creek (UW-Oshkosh)

UW-Lab at Northland College
(UW-Oshkosh)
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Organizational Chart

Principal Data Users

� Wisconsin Department of Natural Resources
� Local Health Departments
� Beach Managers
� Bureau of Parks
� Administrator, USEPA
� Local Health Department Laboratories



                            Beach Sanitary Surveys in Wisconsin

18

1. Problem Definition & Background

In October 2000, Congress passed the Beaches Environmental Assessment and Coastal Health Act 
(BEACH Act) designed to reduce the risk of disease to users of the nation’s coastal recreation waters 
including the Great Lakes.  Wisconsin was one of the first states to implement a statewide BEACH Act 
Program to monitor beaches for microbial pollution and notify the public of risk associated with water 
quality.  The program was developed to address health risks to beach users by the Wisconsin DNR, the 
BEACH Workgroup, and state and local health officials.  The Lake Michigan and Lake Superior 
shorelines are lined with 192 public beaches.  These beaches are visited by thousands of people each 
year and beach water is subject to contamination from sources such as storm sewers, wastewater 
treatment discharges, combined sewer overflows, agricultural runoff, wildlife wastes and adverse 
weather.  This contaminated water is a potential cause of gastrointestinal illness and other diseases.
While the BEACH Act provides funds to monitor microbial contamination at 127 monitoring sites in 
Wisconsin, the Program has not had additional funds to investigate the sources of microbial 
contamination.  Sanitary surveys will be conducted at beaches with impaired water quality (as defined 
by Wisconsin’s 303d list) in Wisconsin, to investigate the possible sources of microbial contamination 
and begin the process of planning for mitigation of these microbial contamination sources.

2. Project/Task Descriptions

The overall objective of this project is to investigate sources of microbial contamination by conducting 
sanitary surveys of beaches with impaired water quality (as defined by Wisconsin’s 303d list) on Lake 
Superior and Lake Michigan.

Other program objectives include:
a) Beach Assessment and Identifying Possible Sources of Contamination
b) Sampling Design, Methods Assessment and Procedures
c) Monitoring Report Submission
d) Begin Development of Beach Forecasting Models
e) Develop complete redesigns of eight beaches using data gathered from this project and 

develop complete engineering plans for the local municipality.

3. Overall Project/Task Descriptions

Program Objective (a) – Beach Assessment and Identifying Possible Sources of Contamination

To determine potential microbial pollution sources, the U.S. EPA Annual Sanitary Survey Pilot Protocol 
will be used to assess beaches with impaired water quality (as defined by Wisconsin’s 303d list) along
Lake Superior and Lake Michigan.  These beaches have been selected for the sanitary survey based on 
geographic location, frequent advisories and closures over the past four beach sampling seasons, and 
recent reconstruction.  A comprehensive assessment of each beach will be conducted. Both the routine 
On-Site Surveys and Annual Comprehensive Survey will be performed at each beach.  The routine On-
site Survey, to be completed at the time of sample collection, can be found at:
http://www.epa.gov/waterscience/beaches/sanitarysurvey/pdf/survey-routine.pdf.  The Annual Sanitary 
Survey, a comprehensive survey to be performed annually for a beach, can be found at 
http://www.epa.gov/waterscience/beaches/sanitarysurvey/pdf/survey-annual.pdf.
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The routine on-site sanitary survey will be conducted when water sampling occurs at each of the 
beaches.  Approximately 100-200 samples will be taken at each beach inclusive of identified probable
sources of microbial contamination (storm water outfalls, river mouths, runoff from nearby parking lots, 
etc).  This project will be in addition to samples collected for Wisconsin’s BEACH Monitoring and 
Notification Program.  This effort will yield >10,000 samples to characterize pathogen sources in this 
phase of the project, and allow for a quantifiable measure of the significance of each source on the 
overall beach water quality. 

In addition to water samples, beach water movement (currents) and depth profiles at each location will 
be evaluated as part of this project.  The beach substrate will be characterized at each location in terms 
of its chemical and physical composition.

Program Objective (b) - Sampling Design, Methods Assessment & Procedures

To assure consistency in collecting samples for analysis, the following procedures will be used:

• Specific sites will be designated as potential contamination sources.  Samples will be collected 
exclusively at these sites for the duration of the sampling period.

• Sample bottles will be prepared and provided by the laboratories charged with conducting bacteria 
analyses. 

See Appendix A for Wisconsin’s Beach Monitoring Sampling Protocol, which will be used for water quality 
sampling for the sanitary surveys.  

The data will be verified through a systematic process to determine if the data has been collected in 
accordance with specifications resulting in compliance with established standards and the QAPP, 
e.g. precision, accuracy, consistency, and completeness.  The department will assess whether the 
data quality objectives of this project have been met.  Once the data have been confirmed to meet the 
standards, they will be systematically examined to determine their technical usability with respect to 
the planned objectives.  The data will be assessed to determine whether they are of the right type, 
quality, and quantity to support the intended use.

Program Objective (c) - Monitoring Report Submission 

Monitoring data will be updated daily, in a timely manner, for viewing by the  public, EPA, and 
other agencies in a similar fashion as currently employed using the Beach Health Website.  A final 
report will be completed for the project identifying outcomes and possible mitigation strategies.

Program Objective (d) - Begin Development of Beach Forecasting Models

Beach sanitary survey data and monitoring data will be organized, entered on-line daily, and 
evaluated to begin development of, or refine existing, forecasting models during the summers of 
2010 and 2011, at beaches in Racine, Milwaukee, and Door County, WI.  In conjunction with the 
WDNR, this effort will be used to test the predictive abilities of the US EPA's public domain 
nowcast model building software, Virtual Beach. This software allows the user to manipulate and 
choose variables that will be included in the predictive model, and thus create individualized 
predictive models specific to local beaches. The readily available routine, daily survey information
(rainfall, wave height, wind speed and direction, cloud cover, bird counts, Cladophora prevalence,
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water turbidity, etc.) will be used for these beaches a minimum of five days per week and may 
extend over weekends, to ensure that the model can be used to forecast E. coli concentrations that 
will occur when maximum bather activity is expected, in each of two swimming seasons. The
sanitary survey data along with the monitoring data may be plugged into the Virtual Beach software 
and E. coli concentrations in beach water will either be nowcast (0-12 hours post data collection) or 
forecast (24-48 hours post data collection).  Actual E. coli concentrations and the predicted values 
will be compared to determine the predictive ability of each model.  Currently, Door County and 
South Milwaukee issue pre-emptive beach closures, based on "significant" rainfall events occurring 
in the county.  When the actual E. coli concentrations were examined on days when pre-emptive
closures were instituted in 2006, this "predictive model system" proved to be correct in only about 
20% of cases.  The Virtual Beach model has been shown to be significantly better than this at the 
test beach (Huntington Beach, Ohio). This is an opportunity to test Virtual Beach software in 
settings both similar to and unlike the relatively urban Huntington Beach.

Program Objective (e) - Develop complete redesigns of eight beaches using data gathered from this 
project and develop complete engineering plans for the local municipality.

Once all the data has been collected it will be used to develop engineering plans for eight beaches.
These plans will include draft designs to be reviewed with the appropriate beach managers and 
municipal personel, as well as public meetings (at the discretion of the local municipality), in 
preparation of final engineered plans to mitigate the discovered sources of fecal pollution at the 
beach.  The final plans will be construction ready documents.

4. Schedule

Data collection for this project will run concurrently with Wisconsin’s BEACH Act Monitoring and 
Notification Program.  Wisconsin’s beach season for public coastal beaches is approximately 15
weeks in length (Memorial Day Weekend through Labor Day Weekend). Sample collection may,
and laboratory analysis will, continue after the beach season.  A final report will be available by the 
end of calendar year in 2010, 2011, and 2012.

The estimated schedule for completing beach sanitary survey activities per calendar year are as follows 
with each year following a similar schedule:

Date of Activity Project Activities

March & April 2010 Meet with county collaborators

May 2010 Research sites and their unique characteristics.  Identify any 
resources available such and county or state data that may be 
available.  Conduct a site visit to each of the test sites prior to the 
start of the beach season.  Begin preliminary sampling at sites in late 
May 2010. Meet with collaborators as needed to discuss results and 
gather input from each community involved in the project.

June 2010 Complete Sanitary Survey of each site using the forms and 
procedures developed during the EPA pilot program.  Identify 
possible sources of contamination at each location. Start beach 
season sampling prior to Memorial Day.  Meet with collaborators as 
needed to discuss results and gather input from each community 
involved in the project.
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June, July, August 2010 Continue sampling and assess potential sources using methodologies 
described above. Conclude sampling on approximately Labor Day.  
Meet with collaborators as needed to discuss results and gather input 
from each community involved in the project. Genetic information 
for E.coli will be available in the late summer, identifying sources of 
microbial pollution.

September 2010 Conclude sampling and any laboratory work that is in progress. Meet 
with collaborators as needed to discuss results and gather input from 
each community involved in the project.

October 2010 Conduct data analysis and conclude any work that remains from the 
summer sampling season. Meet with collaborators as needed to 
discuss results and gather input from each community involved in the 
project.

December, November
2010 and months 
leading up to next beach 
sampling  season

Complete and submit interim progress or Final Report to the USEPA 
and/or other appropriate agencies.  Hold local community meetings 
in all locations that are interested.  Answer questions of the public 
and allow public comment on the results of the project. Discuss 
redesigns in 2012.

5. Personnel, Special Equipment or Supplies

Personnel: BEACH Act Coordinator will serve as a liaison between the U.S. EPA and the local 
public health departments. This person is responsible for contractual agreements for funding, data 
evaluation, organizing meetings and report writing.  No special equipment will need to be ordered 
for the beach sanitary surveys project. 

6. Special Training Requirements or Certifications

State Registered Sanitarians, Public Health Officials and Interns under supervision of Sanitarians 
and/or City Parks personnel will be trained in filling out the Sanitary Survey form developed for this 
project.

In addition, samples will be collected by State Registered Sanitarians, Public Health Officials, and 
Interns under the direction of Sanitarians and/or City Parks personnel trained on proper field 
sampling technique.  Sample analyses will be performed by certified laboratory personnel, trained 
and experienced in current laboratory procedures for bacteria analysis.  Laboratories certified by the 
Wisconsin Department of Agriculture Trade and Consumer Protection will perform all testing.
Sample result evaluation and analysis, notification of results to project participants and the public, as 
well as any accompanying recommendations, are under the direct supervision of the Project 
Coordinator. Training is ongoing and documented.

7. Documentation and Records

Contractors for the Beach Sanitary Surveys, will follow the approved QAPP for the WI Beach 
Program as well as all elements found in this QAPP. Records generated during the project include: 

• Documentation regarding agreements, contracts, and expectations.
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• An annual comprehensive report to be prepared for submission to the Water Division 
Administrator, the Director of the Bureau of Watershed Management and the USEPA Administrator.

Storage, access to, and final disposition of all records are subject to the requirements of the State of 
Wisconsin.

a)  Field Records

The Great Lakes Beaches Routine On-Site Survey and the Annual Sanitary Survey Form will be 
completed by field staff.  All field information will be recorded on individual sanitary forms for each 
beach (Appendix B). If possible, EPA suggests printing Routine On-Site Sanitary Survey forms on 
waterproof paper.  It is suggested also, that forms are filled out in pencil to avoid losing data that has 
been recorded. All possible sources of contamination will be geo-located and mapped.  Hard copies 
of each file and other relevant field data, including notebooks, maps, drawings, photographs, and 
communication records will be stored by the health departments collecting the data.  At the end of 
the project, all sanitary survey forms and files will be stored at the WDNR central office.

b)  Laboratory Records

Laboratory data forms are to be completed initially by the sample collector at the time the sample is 
collected; followed by the laboratory sample receipt person and analyst when the sample is received, 
tested, and results are determined.  The laboratory data form allows collection of information 
including, but not limited to, the name of beach, body of water, sampling point, date/time of 
collection, water and weather conditions, as well as name of laboratory, dates and times of testing, 
and final results.  The laboratory data form serves as a Chain-of-Custody record for each sample 
collected and analyzed.  The laboratory maintains control of other relevant laboratory records 
including logs, bench sheets, and raw analytical and QA/QC data.  Data collected will be stored and 
available at www.wibeaches.us.

c)  Standard Operating Procedures
A Sampling Protocol Requirements Page has been created to accompany all local health department grants 
(See Appendix A).  Participants in the sanitary survey are required to comply with sampling requirements in 
order to receive contractual funding.     

d) Constructing an Annual Survey Report

The Annual Survey Report Outline is a standard format for compiling a report to assess a beach and the 
surrounding watershed for potential sources of microbial contamination that impact the water quality of a 
beach (Draft Great Lakes Beach Sanitary Survey Guidance, Appendix B).  This report format will allow for 
consistency among Great Lakes beach managers for sharing beach pollution source information on beaches.  

B. DATA QUALITY OBJECTIVES

1.   The Decision

a) Determine possible sources of microbial contamination through sanitary surveys.

2.   Inputs to the Decisions

Sanitary surveys will be conducted on selected beaches located on Lake Superior and Lake 
Michigan.  The annual survey includes:
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a) Basic Information (Beach Name, Town City, Name of Waterbody)
b) Land Use Description in Watershed (Current Land Use, Erosion Measurements, Bounding 

Structures, Beach Materials, Comments/Observations)
c) Conditions (Beach Dimensions, Slope, Water Level)
d) Sampling Location
e) Bather Load
f) Beach Cleaning/Grooming Techniques
g) Sampling (Invasives, Algal Blooms, Wildlife and Domesticated Animals, Samples Collected, 

Water Quality)
h) Modeling
i) Advisories/Closures
j) Potential Pollutant Sources 
k) Description of Sanitary Facilities 
l) Description of Other Beach Facilities 

The routine on-site sanitary survey will include the following parameters:

a) General Beach Conditions (Air Temperature, Rainfall, Weather Conditions)
b) Water Quality (Water Temperature, Odor, Turbidity, Algae)
c) Bather Load (# and Recreational Activities)
d) Potential Pollution Sources (Discharges, Floatables, Debris/Litter, Algae, Wildlife and 

Domesticated Animals)

3.   Study Boundaries

Beach sanitary surveys, water sampling evaluations and assessments are to be conducted on twenty 
selected public coastal beaches located along Lake Michigan and Lake Superior.

4.   Action Levels

a) Samples with E.coli levels exceeding 235 MPN or CFU/100 mL at potential microbial 
contamination sources will be used to indicate whether the source is contributing to beach 
advisories and closures.

b) Sanitary surveys will provide information to help facilitate mitigation plans for cleaning up 
microbial contamination sources at these beaches.

C. MEASUREMENT/DATA ACQUISITION

1. Process Design 

Objective (a) – Beach Assessment and Identifying Possible Sources of Contamination

a)  Beach Sanitary Surveys - Each beach will be evaluated using the US EPA Draft Sanitary 
Survey Form.  The Annual Survey form will be filled out by an intern in the beginning of the 
beach season with input from local partner agencies.  While collecting beach water quality 
samples, and samples at potential sources of contamination, the On-Site Routine Sanitary Survey 
Form from EPA will be used.
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The sanitary survey forms will include all parameters mentioned above in the Data Quality 
Objective Inputs (B2).
Environmental Conditions - The following WEB sites, in addition to local weather stations, can be 
used to view real-time and historical weather conditions, wind speed & direction, water 
temperature and wave height: 
• http://www.aos.wisc.edu/~sco/
• http://www.coastwatch.msu.edu/twomichigans.html
• http://www.ndbc.noaa.gov\station_page.phtml?station=45007

b) Geo-locational data - All potential contamination sources at each of the beaches will be 
identified and located via the use of GPS and GIS technologies. All available Digital OrthoPhotos 
and Digital Raster Graphics will be viewed to see if outfalls are outlined clearly and can be 
digitized on screen using ArcView 3.2.  Coordinates will be collected using a Trimble ProXR GPS 
unit or equivalent GPS unit. The Trimble ProXR GPS unit collects locational data in the 
Wisconsin Transverse Mercator (WTM) format with sub-meter accuracy.  The data will be stored
in the datalogger and downloaded into the computer using the Pathfinder software.  Once a beach 
polygon layer has been created, it will be used to create a second layer by converting the polygons 
to polylines.  The line layer will be edited so that a single line represents the length/location of 
each outfall.  Attributes such as beach name and measured length will be tied to each line feature.
A map of each beach participating will be developed indicating the adjacent coastal recreation 
waters, points of access by the public, length of beach, as well as any known potential sources of 
microbial pollution.

Quality Control
Geo-locational data: The TSC1 datalogger acts as the controlling software by communicating with 
the GPS receiver to set specific GPS parameters required for optimal accuracy.  Data validity is 
determined by the number of satellites.  If there are too few satellites, a warning tone sounds to 
identify the data.  The same validity checks are built into the Pathfinder software.  Any data 
collected by too few satellites was identified and eliminated through this software.

Objective (b) - Assessment procedures to identify sources of microbial contamination

   Assessment Procedures for Identifying Short-term Increases

Frequent, regular sampling is required to identify short-term increases in pathogens and increases 
due to weather events.  Beach monitoring efforts at potential sources of microbial contamination 
may help pinpoint when microbial contamination is occurring due to weather events.   Existing 
monitoring data along with new data will be evaluated.  The additional information collected 
during sanitary surveys can be used along with the monitoring data to aid in identifying short-term
pathogen increases and increases due to storm events.

The usefulness of the data on beach conditions, beach uses, and environmental conditions that drive beach 
process must be evaluated to find significant or logical relationships of the driving mechanisms.  Hopefully, 
parameter relationships will become apparent from the statistical analysis of the data.  This information may 
be used for predictive modeling in the future.  This circular process of valid sampling, statistical analysis 
and modeling beach conditions will hopefully improve our understanding of pathogen exposure at beaches 
and lead to a predictive model(s) that forewarns of impending health hazards.

Collaboration and Exchange of Information
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The challenge at hand demands a collective effort and through this effort a collective solution.  The
sanitary survey effort will include communicating and sharing of information with universities, 
colleges, US EPA, USGS, other states, regional planning groups, counties, cities and other 
municipalities and interest groups.  This will be done through individual contact, conferences and 
special meetings and/or site visits. 

Final Report
This study will include a final report and the attendance of special meetings and conferences by the 
principal investigators to share the results of the beach sanitary survey project.  The final report 
will include results of the sanitary surveys, a statistical analysis of water quality samples collected 
at the beaches, as well as any additional suggestions on monitoring for hazards and minimizing 
microbial contamination to the beaches.
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2. Sampling Method Requirements

All sampling is required to follow these general rules:

a.  Samples will be collected in containers approved by the Wisconsin Department of 
Agriculture Trade and Consumer Protection (WDATCP) laboratory certification program.

b.  Extreme care needs to be taken to avoid contaminating the sample and sample container.
• Do not remove bottle covering and closure until just prior to obtaining each sample.
• Do not touch the inside of the sample container.
• Do not rinse the sample container.
• Do not put caps on the ground while sampling.
• Do not transport the samples with other environmental samples.

c.  Adhering to sample preservation and holding time limits is critical to the production of 
valid data. 

• Samples should be labeled, iced or refrigerated at 1 - 4 degrees C immediately after 
collection and during transit to the lab.  Samples will be immediately placed on wet ice and 
placed in a cooler for transport to the laboratory.

• Care should be taken to ensure that sample bottles are not totally immersed in water from 
melted ice during transit or storage.

• Samples should arrive in the laboratory no later than 24 hours after collection.  Whenever 
possible samples should arrive at the lab on the day of collection, preferably before 2 p.m.

d. The sampler will complete the laboratory data form noting time, date, and location of sample 
collection.

e.   Samples will be analyzed on the day of collection whenever possible and holding times may not 
exceed 24 hours.

3. Sample Handling and Custody Requirements

The laboratory data form will serve as a Chain-of-Custody record for each sample collected 
and analyzed.  In keeping with laboratory requirements (Standard Methods), all samples 
must be sealed, chilled, and transported from the sample point to the laboratory for analysis 
within twenty-four hours after sampling.  Sample collectors will have exclusive custody of 
any sample from the time of collection until the sample is deposited with the laboratory.
The laboratory will assume custody of each sample it receives and is responsible for 
forwarding all sample analysis results to the Project Manager within twenty-four hours to 
forty-eight hours of receiving the sample.

4.  Analytical Requirements

All analyses shall be performed in laboratories certified by the Wisconsin Department of 
Agriculture and Consumer Protection for microbiological analysis of E.coli in water.  Table 
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1 lists all the current EPA approved analytical methods or microbiological analysis of E.

coli.

Table 2 - EPA Approved Analytical Methods

5.  Quality Control Requirements

A number of quality control checks are required to ensure the quality of the generated data.  All 
laboratory staff will adhere to current and generally accepted practices for safe handling, testing of 
samples, and chain of custody measures.

(a) Precision

Precision is a measure of the degree to which two or more measurements are in 
agreement.  Field precision is estimated through the collection and measurement of two 
samples at the same sampling site at approximately 10 percent of the sites.  The precision of 
laboratory analyses is estimated by analyzing two or more aliquots of the same water sample.
This data quality indicator is obtained from two duplicate samples by calculating the relative 
percent difference (RPD) as follows:

RPD =   |C1 – C2|_ x  100

  (C1 – C2)/2

Where C1 is the first of the two values and C2 is the second value.  Because of the 
heterogeneity of populations of bacteria in surface waters, an RPD of less than or equal to 50 
percent between field duplicates for microbiological analyses might be considered 
acceptable.  When multiple replicates are analyzed, precision of the test will be expressed in 
terms of standard deviation and the ability to detect the target organism.  Analysts should be 
able to duplicate bacterial colony counts on the same membrane within 5 percent and the 
counts of other analysts within 10 percent; otherwise, procedures should be reviewed and 
corrective action implemented.

(b) Accuracy

Accuracy is determined through the use of field blanks and through the adherence to all 
sampling handling and holding times.  Because accuracy is the measurement of the degree of 
agreement between and observed value and an accepted reference value or a true value, and 
the true values of environmental physiochemical and biological characteristic cannot be 
known, accuracy is assessed by the use of a surrogate.  To estimate the densities of bacteria, 

Indicator Type of Analyses Performed Method Number

E. coli � Membrane Filter Fecal Coliform Test 
(MFFCC) with Nutrient Agar

� Membrane Filter (MF)

� MPN - Enzyme Substrate Test -
Colilert™

Standard Methods 9222(D) and Standard Methods 
9222(G)

Standard Methods 9213(B)

Standard Methods 9223(B)
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use of samples prepared from known quantities of freeze-dried and cultured bacteria as a 
surrogate can result in 97.9 percent recovery of the bacteria from water samples.  Based on 
the mTEC medium, bias was determined to be 2 percent of the true value.  This information 
is helpful in establishing the most appropriate methods to be followed.

(c) Representativeness

In the sample design, care is taken to determine if the area of sample collection is typical 
and representative of each area of concern. 

6.  Data Management

Wisconsin DNR contracts with the USGS to maintain a database capable of  storing all 
pertinent information about each participating beach.  The data is stored in an accessible 
form usable to the local decision-makers.  A system of quality control checks is performed 
to assure that all data is accurately entered into any data storage system. All data are 
analyzed statistically immediately upon completion of tests so that beach advisory 
decisions can be made quickly. Additionally, all beach data are reported electronically in an 
acceptable form for reporting to USEPA.  Appropriate user instructions and system 
documentation have been developed and made available to all staff using the database 
system.

D. ASSESSMENT/OVERSIGHT

The effectiveness of the monitoring program will be assessed at regular intervals through 
the use of technical systems audits, performance evaluations, and audits of data quality to 
verify that sampling and analysis are performed in accordance with the established QC 
procedures and that all operational aspects of the program are acceptable. This Project will 
identify specific assessment methods and procedures for project documentation as well as 
collection, preservation, and storage of water samples.  The laboratory is responsible for 
the compliance regarding the analytical aspects of the Project.

The QA program will include procedures for identifying and defining a problem, assigning 
responsibility for investigating the problem, determining the cause of the problem, 
assigning responsibility for implementing corrective action, and assigning responsibility for 
determining the effectiveness of the corrective action and verifying that the corrective 
action has eliminated the problems.

E. RECONCILIATION WITH DATA OBJECTIVES

Sample records, chain of custody records, and sample tracking records will be reviewed to 
verify that all the samples collected were analyzed so the data set will be complete.  Data 
entries and analyses will also be verified.  The input of large quantities of historical data 
will be spot checked to detect potential data entry errors.  Calculations will be reviewed by 
rechecking the computations, reviewing the assumptions used and checking the input data 
against the original sources to be sure transcription errors have not occurred.
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Once the data have been confirmed to meet standards, a report that provides an assessment 
of the usability of the data, a summary of sample results, and a summary of QC and QA 
results will be prepared.  The report will discuss any discrepancies between the Data 
Quality Objectives (DQOs) and the data collected and any effects such discrepancies might 
have on the ability to meet the DQOs.
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APPENDIX A –SAMPLING PROTOCOL 

Sampling Protocol for E.coli at Wisconsin’s Beaches

To assure consistency in collecting samples for analysis, the following procedures will be used:
1) Specific sites will be designated for collecting samples during the bathing season.  Samples will be 

collected exclusively at these sites for the duration of the sampling period.

2) Sample bottles will be prepared and provided by the laboratories charged with conducting bacteria 
analyses. 

General Rules of Sampling

• Take extreme care to avoid contaminating the sample and sample container.

• Do not remove bottle covering and closure until just prior to obtaining each sample.
• Do not touch the inside of the sample container.
• Do not rinse the sample container.
• Do not put caps on the ground while sampling.
• Do not transport the samples with other environmental samples.
• Adhering to sample preservation and holding time limits is critical to the production of 

valid data. 
• Samples should be labeled, iced or refrigerated at 1 - 4 degrees C immediately after 

collection and during transit to the lab.
• Care should be taken to ensure that sample bottles are not totally immersed in water 

during transit or storage.
• Samples should arrive in the lab no later than 24 hours after collection.  Whenever 

possible samples should arrive at the lab on the day of collection, preferably before 2 
p.m.

• The sampler will complete the laboratory data form noting time, date, and location of 
sample collection, current weather conditions (including wind direction and velocity), 
water temperature, clarity, wave height and any abnormal water conditions.

Sampling Method

(1) Carefully move to the first sampling location.  Water should be approximately knee deep
(24 – 30 inches).  While wading slowly in the water, try to avoid kicking up bottom 
sediment at the sampling site.

(2) Open a sampling bottle and grasp it at the base with one hand and plunge the bottle 
mouth downward into the water to avoid introducing surface scum.

(3) The sampling depth should approximately 6 to 12 inches below the surface of the water.
(4) Position the mouth of the bottle into the current away from your hand.  If the water body 

is static, an artificial current can be created by moving the bottle horizontally with the 
direction of the bottle pointed away from you.

(5) Tip the bottle slightly upward to allow air to exit and the bottle to fill.
(6) Make sure the bottle is completely filled before removing it from the water.
(7) Remove the bottle from the water body and pour out a small portion to allow an air space 

of 2 cm for proper mixing of the sample before analyses.
(8) Tightly close the cap and label the bottle.
(9) Store sample in a cooler filled with ice or suitable cold packs immediately.
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Analytical Methods

All sample analyses shall be conducted by State certified labs using one of the following EPA 
approved methods:

Most probable number (MPN) tests for E. coli:

• LTB EC-MUG (Standard Methods 9221B.1/9221F)
• ONPG-MUG (Standard Methods 9223B, AOAC 991.15, Colilert, Colilert-18, and 

Autoanalysis Colilert)
Membrane filter tests for E. coli:

• MEndo, LES-Endo, or mFC followed by transfer to NA-MUG media (Standard Methods 
9222B/9222G or 9222D/9222G)

• MI Agar, M-ColiBlue24 Broth
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APPENDIX B- FORMS FOR SANITARY SURVEYS

Please see the following attached:
-On-Site Routine Sanitary Survey Document
-Annual Sanitary Survey Document
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