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Preface 
 

The Beach Closures at Presque Isle State Park: Past, Present, and Future Conference  

Proceedings was prepared with the goal of capturing all the thoughts and ideas from the confer-

ence held in Erie, Pennsylvania on April 16-17, 2007.  This conference was a first for the area 

discussing E. coli and beach closures. 

 

A special thanks is extended to all the speakers at the conference, including Rick Diz (Gannon 

University), Tony Foyle (Penn State Erie), Julie Kinzelman (Racine Department of Health), 

Harry Leslie (Presque Isle DCNR), Ron Lybrook (Pennsylvania Department of Environmental  

Protection), Steve Mauro (Mercyhurst College), Scott White (Erie County Department of 

Health), Richard Whitman (US Geological Survey), and Sue Zurad-Koppes (Erie County De-

partment of Health).  
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Introduction 

 
On April 16-17, 2007, the Tom Ridge Environmental Center at Presque Isle State Park in Erie, 

PA held a conference to discuss the beach closures due to high E. coli counts at Presque Isle 

State Park.     

 

The goal of the conference was for the Presque Isle officials and other local departments to get 

feedback on the current management practices for beach closures at the park. The feedback 

came from several experts who shared their experiences, opinions, and ideas on beach closures 

with park officials and local departments.  

 

The conference was conducted in a workshop format with presentations and an open discussion 

with a panel of experts.  
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Protocol for Sampling Beaches 

 

PROTOCOL FOR SAMPLING BEACHES, Presque Isle State Park, 2007 
Revised to follow Title 28, Chapter 18 conditions 

 

Below is the protocol for sampling the beaches at Presque Isle State Park that will be 

 implemented for the 2007 swimming season.  This protocol is in compliance with Title 29 

Health and Safety, Part II Local Health, Chapter 18, Public Swimming and Bathing 

Places.  In summary, Title 28 enacts the use of E. coli as a sampling indicator, with a 

maximum of 235 E. coli per 100 milliliters for single samples, and a geometric mean of 126 

per 100 milliliters. 

 

Samplers will consist of a trained student intern team who will be responsible for all sample 

collections and the lab delivery.  The samplers will be trained by the Erie County Department of 

Health and Park officials prior to the swimming season. 

 

Regulation samples will be taken between noon and 2:00 PM on Sundays and Mondays during 

the swimming season except during holiday weekends or when weather conditions do not  

reflect peak use.  A regulatory sample will be taken prior to the swimming season.  Three  

separate samples will be taken at each of the nine (9) permitted beach areas as delineated on the 

Presque Isle Bathing Permit, which was filed with the Department of Environmental Resources 

Community of Environmental Control in 1957 (three permitted beach areas are no longer used 

for swimming).  One sample will be taken approximately fifty (50) feet in from each end of the 

beach, and the third will be taken in the center of the beach areas.  All three samples will be 

taken during the same visit to the beach and will not be spread throughout the day.  Each sam-

ple shall be taken from water that is approximately 30 inches deep and at a midpoint between 

the bottom and the surface of the water.  The lab will run separate tests for each of the three 

samples taken at each beach area.  The final count for that particular beach will be the arithme-

tic mean for the three sample averages taken.  The final count will be referred to as a sample 

throughout this protocol.  Sporadic anomalies will not be included in the arithmetic mean to de-

termine the final beach count but the anomaly will be reported to the park.  Attempts will be  

made to determine the cause of that anomaly and re-samples may be taken.   

 

The Dean and Dixon Q-test will be used to determine statistically if an anomaly has occurred.  

This test relates the extreme sample range to the range between the suspect result and its nearest 

neighbor.  If properly applied, the Q-test results in a 90% confidence level for data rejection.  It 

should be noted that the Q-test would only be judiciously applied when the laboratory  

suspects an anomalous sample result.  It would not be employed to routinely discard any one of 

the three sample results.  Since the statistical analysis of small (i.e. 3 samples) data sets is  

difficult, bacteria counts from adjacent beaches will be included in the is analysis when  

possible.  Exceptions would be beach 1 West and Beach 11. 

 

The sample results will be incorporated into a 30-day running geometric mean, which will be 

calculated for each beach.  The Erie County Department of Health is responsible for calculating 

the geometric mean. 
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The 30-day running geometric mean is based on samples taken during the last 30 days and is 

not based on a calendar month.  A minimum of five samples taken on five different days is nec-

essary to run the geometric mean.  Samples taken on the first day of the swimming season will 

start the 30-day running geometric mean.   

 

Due to historical data collected and intensive studies done previously, samples collected that do 

not accurately reflect that water quality of the Presque Isle swimming areas or do not reflect 

times of peak usage of the beach will not be applied to the 30-day running geometric mean.  

These samples will still be used as regulatory samples to close beaches if the counts exceed a 

density of E. coli of 235 per 100 milliliters of water and the beaches may not be re-opened until 

approval to re-open the beach is received from Erie County Department of Health. 

 

The Erie County Department of Health Lab will monitor the most recent samples to determine 

the Geometric Mean of the current week plus the prior week.  If this Geometric Mean exceeds 

126 per 100 milliliters for that period, the Lab will notify the Park so precautionary measures 

can be taken, if deemed necessary.  The Erie County Department of Health Director will be no-

tified for discussion and input.  This procedure does not replace established 30-day Geometric 

Mean, but provides a management tool for precautionary measures. 

 

Samples will be taken to the Erie County Department of Health Lab in Erie as soon as possible 

after collection, and will be processed within six hours of collection.  Scheduled water samples 

will not be taken if the beaches are closed, but samples will be taken the following day or when 

the beaches are reopened.   

 

For beach closing/opening, the Lab will be responsible for immediately notifying one of the fol-

lowing persons at Presque Isle State Park:  (1) the Park Operations Manager I,  (2) the Assistant 

Park Manager in charge of lifeguards or (3) any other Assistant Park Manager.  The Park will 

verify that one of the following persons at the Erie County Department of Health has been noti-

fied: (1) the Director of Environmental Health, (2) Environmental Health Supervisor, (3) the 

Director of Health Department, or (4) Aquatic Biologist.  Presque Isle State Park must contact 

the Erie County Department of Health for approval to reopen beaches closed for conditions 1, 2, 

and 3 as outline in the ―Closing A Beach Section.‖ 

 

The park will also be responsible for contacting news media and other interested parties of clo-

sures.  When the Erie County Department of Health web site is operational, notification will be 

accomplished thought the web site, and email notification by ECDH.  

 

The water in bathing beaches should be considered contaminated for bathing purposes when 

one of the following conditions exist: 

1.  When officials determine through visual inspection that a substance is being discharged or  

may be discharged into the water and is or may be hazardous to the health of persons using 

the bathing beach.  The beach will be closed and sampling will begin to determine the bac-

teria count.  Depending on the source, samples may have to be analyzed for other contami-

nants.  Samples taken during the time the beach is closed because of this type of closure will 

not be counted towards compliance and will not be included in the 30-day running geomet-

ric mean provided that the source of the contamination is identified and eliminated or other 
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     controlled to the satisfaction of the Department.  

 

2.  When the E. coli density of any sample collected at a bathing beach exceeds 235 per 100 

milliliters. 

 

3. Whenever the most recent entry of a sample results causes the 30-day running geometric 

mean of all regulatory samples exceed 126 per 100ml. 

 

4. If the first few sample results taken prior to the start of the swimming season are greater 

than 235 per 100 ml, the beach should be closed until the running geometric mean, using a 

minimum of five (5) samples, is less than 126 per 100ml. 

 

5. Beaches may be closed at the onset of high wave activity immediately following a hot, calm    

period of weather in anticipation of high bacteria counts.  Historical data has indicated that 

during these conditions that a high bacteria count will be experienced immediately at the 

onset of high wave activity with the levels decreasing back to safe standards within several 

hours.  The beaches may be reopened two hours after closure for this condition if the waves 

are not creating unsafe swimming conditions.  Samples will be collected during this type of 

closure only for additional data to monitor and verify if this procedure is correct. 

 

6. Samples taken during this condition will not be considered ―regulatory‖ and are not in-

cluded as part of the 30-day running geometric mean.  If samples taken when a beach is re-

opened are greater than a count of 126, indicating thath assumption for reopening was not 

valid, future reopening will not be allowed until approved by Erie County Department of 

Health. 

 

 

OPENING BEACHES 

 

After a bathing beach has been closed due to conditions 1, 2, and 3 as stated above under 

―Closing A Beach,‖ a re-sampling of the bathing beach will occur for three consecutive days, 

weather conditions and lab operations permitting.  Bathing beaches will be reopened after clo-

sure when a visual survey of the beach area indicated the conditions which were responsible for 

the closure are no longer present and when: 

 

1. For a Type 1 and 2 closure, the first re-sample after a closure, which does not exceed 235 E. 

coli per 100ml.  For a Type 2 closure, the sample which closes a beach and all re-samples 

taken will be incorporated into the 30-day running geometric mean. 

 

2.  For a Type3 closure, the beach may be re-opened following the receipt of the first sample 

indicating an E. coli density of not more than the geometric mean of 126 per 100 ml.  The 

beach may remain open while the remaining samples are collected and analyzed as long as 

no sample exceeds an E. coli density of 235 per 100ml. and the running geometric mean 

does not exceed 126 per 100ml.  The sample which closed the beach and all re-samples 

taken will be incorporated into the 30-day running geometric mean. 
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3. If the conditions responsible for closing the beach cannot be identified and eliminated or 

controlled to the satisfaction of the Department, the beach may not be reopened until the 30-

day running geometric mean does not exceed 126 E. coli per 100ml. 

 

 

ANALYTICAL PROCEDURES 

 

Samples will be analyzed for the presence of E. coli using the procedure outlined in ―Standard 

Methods for the Examination of Water and Wastewater‖ the 20th Edition, published jointly by 

the American Public Health Association and the American Water Works Association, as 

amended, or in accordance with any other method approved by the United States Environmental 

Protection Agency for the testing of E. coli in water samples taken from waters designated for 

primary contact recreation. 

 

The molecular alternative method of analysis of E. coli DNA using Quantitative Polymerase 

Chain Reaction (QPCR) may be used by Park and Health officials in determining proactive  

preventive beach closings.  Selected representative beaches may be sampled and analyzed using 

the QPCR method when weather and site conditions would indicate high E. coli concentrations 

may be present.  Results of QPCR analysis would be non-regulatory, but could be used in con-

junction with historical data to trigger a Type 1 or Type 5 closure, or a reopening. 
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TELEPHONE LISTING  

 

Erie County Department of Health………………..(24 hour number)   451-6700 

                  Fax                       451-6775 

Director of Environmental Health Doug Range       Office: 451-6743 

              

Supervisor of Environmental Health Karen Tobin       Office: 451-6754 

 

Director of Department of Health Andy Glass       Office: 451-6701 

 

Aquatic Biologist   Douglas Ebert       Office: 451-6745 

 

Lab Director    Scott White        Office: 451-6758 

              Lab:    451-6713 

 

 

Presque Isle State Park………………………………………………….833-7424                                                                    

 

Park Operations Manager I  Harry Leslie                  Office: 833-2650 

 

Park Manager 3   Holly Best       Office: 833-2945 

 

Park Manager 3    Charlie Meade       Office: 835-5034 

 

Park Manager 3   Dorothy Krupa      Office: 833-0252 

 

 

Erie Area Convention and Visitor Bureau………………………………454-7191 

 

John Oliver/Emily Beck           Office: 454-7191 

 

Pennsylvania Department of Health…………………………………….(724) 662-6068 

              Fax:     (724) 662-6086 

 

Michelle Hughes/Ben Zimmer           (724) 662-6086 

 

Dennis Wilson, DOH, Harrisburg            (724) 787-4366 

              Fax:      (717) 787-4790 
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Presque Isle State Beach Sampling Form Instructions 

 

Each beach sampling for is divided in half length-wise, which allows two beach areas with 

three (3) samples each to be recorded on one form.  

 

Below are instructions that should be adhered to when filing out the form.  

 

1. Collectors: Fill in the Collector’s name. 

2. Data Samples: Fill in the Date the samples are taken. 

3. Agency: Check off the agency for whom the collection is sampling. 

4. Beach: Place the beach number or name to the right of the word ―Beach.‖ 

5. Monitoring Only: Check off only if this sample is not a regulatory sample and/or will not be 

included in the running geometric mean.  This monitoring data will not be inputted into the 

computer. 

6. Samples for re-opening:  Check off if the beach is closed and the samples are being taken to 

determine  if the beach can be re-opened.  The ―yes‖ box must checked off and samples 

must be taken for high E. coli count for a minimum of five (5) consecutive says, if a beach 

is closed for a high E. coli count. 

7. Day ___ of Five (5):  Fill in the day of sampling if the beach is closed due to high E. coli 

counts.  Day one starts on the actual day that the beach was closed and the re-sample taken. 

8. Fill in the time the sample is taken, the water temperature in Fahrenheit, wind directions, 

wave height in feet and if  it is raining or not, or the number of days since the last rain.  Wa-

ter temperature will be taken at beach 1 West, Beach 7, and Beach 11. 

9. Bather Load:  May be obtained from a lifeguard or by estimating the number of  people in 

the water using a head count of bathers in relation to those on the beach. 

10. Park Comments: Should indicate any unusual observations such as the number of gulls pre-

sent, Filamentous algae or other conditions which may affect sample results. 

11. The Lab telephone number, Lab I.D., E. coli count, Lab comments, Arithmetic mean and 

the current Geometric Mean will be filled out by the lab.  The collector will put a ―W‖ , ―C‖ 

and ―E‖ above each of the Lab numbers for each beach area. 

 

Beaches: 

All beaches are sampled at three different locations.  The eastern most lifeguard chair, the cen-

ter of the chairs and the western most chair are suitable markers for sampling.  Bottles should 

be labeled with beach name, area of beach (W-west, C-center, E-east) and the date.  These la-

bels should be prepared and attached to the sample bottles prior to taking the samples. 

 

When taking samples, start at beach 11 and work westward towards the neck of the peninsula. 
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Beach Samples  

2007 Summer Season 

 

 

Permit 

Area 

Beach Sample Name Location of Beach Samples 

1 Beach 1 Three samples taken at the bathing area of Beach 1 West Extension. 

Three samples taken at Beach 1 West. 

Three samples taken at Beach 1 

2 Barracks Three samples taken at Barracks Beach (West, Center, 

East) 

3 Unguarded section of 

Beach 2 (West) 

No samples taken in this area 

4 Beach 2 No samples taken in this area 

5 Unguarded Beach 5 No samples taken in this area 

6 Beach 6 Three samples taken at Beach 6 (West, Center, East) 

7 Beach 7 One sample taken at the West end of Beach 7 
One sample taken midway between West end and concrete jetty 

One sample taken at concrete jetty 

8 Beach 8 One sample taken at the East end of Beach 7 
One sample taken just East of the Beach 8 concession stand 

One sample taken at the East end of Stone Jetty 

9 Mill Road Beaches One sample taken at the West end of Short Jetty 

One sample taken at Saw Mill Beach 

One sample taken at the East end of Goddard Beach 

10 Lighthouse Beach No samples taken in this area 

11 Beach 9 Three samples taken at Beach 9 (West, Center, East) 

12 Beach 10 Three samples taken at Beach 10 (West, Center, East) 

13 Beach 11 Three samples taken at Beach 11 (West, Center, East) 
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Conference Presentations 

 

Sue Zurad Koppes 
 

Bathing Beach Contamination Study at Presque Isle 1988-1991 

   

 
Abstract:  Sue Zurad Koppes from the Erie County Department of Health summarized three 

reports from 1989-1990.  The purpose of the Presque Isle State Park Bathing Beach Contamina-

tion Investigation was to determine the source or sources of periodic high fecal coliform counts 

which, at times, have caused bathing beaches to be closed.  The most significant conclusion of 

the investigation was that high fecal coliform counts in bathing beach water appear to be caused 

by the incubation and multiplication of these bacteria  in shoreline sand during hot, calm 

weather and their suspension in the water at the onset of higher wave activity.  Fecal coliforms 

and specifically E. coli were shown to multiply using shoreline material from Presque Isle State 

Park as a  

substrate. 

 

Weekly fecal coliform levels correlated with weekly water temperatures and bather loads.  Sea 

gull counts could be seen to influence fecal coliform levels under some conditions.  ―Lag‖  

periods of about an hour are sometimes seen between an increase in water temperature, bathers 

or sea gulls and the resultant increase in fecal coliform levels. 

 

During periods of rainfall, fecal coliform levels from streams west of Presque Isle increase  

drastically.  Depending on currents, high fecal coliform levels from these streams may influence 

beach fecal coliform levels at least as far away as Beach 8. 

 

Beach replenishment sand imported to Presque Isle for the 1988 beach nourishment program 

was eliminated as a direct source of gross fecal contamination.  However, nutrients detected in 

replenishment materials may aid in the growth of fecal coliforms. 

 

Ground water tests showed levels of up to >60,000 fecal coliforms/100mL in shoreline ground 

water.  Counts decreased with increased distance inland toward sand mound sewage treatment 

plant systems, with counts of <10 fecal coliforms per 100mL from monitoring wells near the 

sand mounds.  This indicated that the sand mounds were not a significant source of coliform 

contamination. 

 

Data from past years was evaluated.  Differences in reported fecal coliform levels from year to 

year were due to changes in sample collection and reporting methods, as well as changes in  

actual fecal coliform levels.  Differences in numbers of beach closings from year to year were 

also influenced by the number of samples collected annually and bathing beach  

regulations in effect. 
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Harry Leslie 

 
Beach Management by DCNR 

 

 

Abstract:  Presque Isle State Park is a 3200 acre sand spit peninsula located on the southern 

shore of Lake Erie along the Pennsylvania coast immediately west of the city of Erie.   Presque 

Isle’s Waterfront Operation consists of 13 permitted beaches representing 2.86 linear miles of 

guarded swimming beaches operated from Memorial Day weekend through Labor Day each 

year.  The ―Peninsula‖ is Pennsylvania’s only seashore type recreational facility that provides 

surf type swimming and water sport activities. 

 

Beach operations consist of 65 trained life guarding staff to monitor the beaches for public 

safety, and 6 to 10 summer college interns, which perform various water quality monitoring, 

and beach cleaning duties. 

 

Each year after winter ice-out, Presque Isle beaches are cleaned of washed-in debris and litter 

by hundreds of volunteers, prison crews, and park maintenance employees with heavy  

equipment.  Annual sand nourishment contracts funded 50/50 by the Commonwealth of Pa. and 

the U.S. Army Corps of Engineers distribute on average 38,000 cubic yards of new sand, and 

20,000 cubic yards of re-distributed sand from tombolo build-up behind several breakwater 

structures.  Presque Isle’s beaches are protected by the largest off-shore segmented breakwater 

project in the world, completed from 1989 to 1992, for a cost of $24 million dollars, consisting 

of 55 segmented break- waters stretching 5 linear miles along Presque Isle’s shoreline. 

 

Beach Grooming operations take place daily by park maintenance crews throughout the  

summer swimming season, utilizing a Barber beach groomer, a Cherrington beach groomer, and 

a York rake towed behind a 4-wheel drive tractor.  Park interns, as well as lifeguard staff also 

perform daily cleaning operations along the shoreline to remove any washed-in dead fish or 

dead birds. Additional park laborers remove garbage and litter at beaches and parking lots  

several times a day as needed. 

 

Water Quality monitoring for e-coli bacteria takes place on a regulatory basis twice weekly at 

all beaches on Sundays and Mondays throughout the season.  Three 100 ml samples are taken at 

each beach.  Samples are then taken to a lab operated by the Erie County Dept. of Health and 

plated for 24-hour cultures.  Final counts for each beach are determined by the arithmetic mean 

of the three samples taken at each beach. 

 

Prior to the 2007 swimming season, regulatory beach closures occurred when; e-coli density of 

any beach exceeds 235/100ml, when the 30 day running geometric mean e-coli count exceeds 

126/100ml, by visual inspection by a park official of a beach after rain events and plumes of 

discolored water are observed along the shoreline, and onset of high wave activity following hot 

calm periods of weather.  Non-regulatory closures occurred for lightning events, high wave  

activity, and/or other safety related conditions. 

 

The public is notified of beach closures by several layers of signage posted throughout the park, 
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through news media announcements to radio, TV, and newspaper outlets, through direct public 

contact by lifeguard staff that are posted on closed beaches, and through Internet postings at the 

DCNR/Pa. State Parks website, and the Earth 911.org website. 

 

Beaches are re-opened following a regulatory closure of high e-coli counts; when the first  

resample (of five required re-samples) after a closure that does not exceed 235/100ml, or for 

geometric mean closures, the first re-sample that lowers the mean below 126/100ml.  Public 

notification of re-opening beaches is through the same procedures as described earlier for  

closure of a beach. 

 

During the 2007 swimming season, the Pa. Dept of Health has permitted the Erie County Dept. 

of Health to implement a pilot program for the water quality monitoring protocol for Presque 

Isle beaches.  This protocol is similar to the state of Wisconsin’s program of a two-tiered  

swimming advisory.   Beaches will be posted as ―Swimming Advisory‖ when e-coli counts  

exceed 235/100ml through 999/100ml.  Swimming is still permitted at a beach posted with a 

―Swimming Advisory‖ and precautions are listed on special signage designed for the pilot  

program that states: 

Avoid swallowing lake water; parents monitor your children 

Wash your hands before handling food 

Avoid swimming if you have a compromised immune system, an open cut 

or wound, if you are pregnant, or if you are experiencing illness 

Minimize water contact if lake levels are high, heavy rains have just 

ended, or strong winds are blowing from the west. 

 

E-coli counts that are at or exceed 1000/100ml, the beach will be posted as ―Restricted  

Swimming‖ and no one will be permitted to swim at that beach until the first re-sample that is 

recorded below 1000 count.  Beaches are still posted with a lifeguard during ―Restricted  

Swimming‖ events for public notification and public safety. 

 

Also new for 2007 is an electronic sign board purchased through the EPA Better Beaches grant 

money, that is installed at the park entrance that gives current Swimming Advisory information 

to park visitors on a real time basis.  Finally, research continues in 2007 with implementing a 

QPCR testing protocol that is in conjunction with known predictive model threshold events that 

would provide a real-time water testing protocol that would provide highly accurate water 

quality information within 3 hours of taking a water sample. 
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Scott White 
 

Beach Monitoring Program and Development of State Standards 

 

 

Abstract: Scott White from the Erie County Department of Health presented the State  

Standards for bathing beach contamination.   

 

 

§ 18.28 Bathing Beach Contamination 

 

(a) Use of a bathing beach found to be contaminated shall be discontinued until written  

approval to reopen the bathing beach for swimming or bathing is obtained from the Department. 

The permittee shall prominently post legible signs measuring at least 8" by 11" at all entrances 

to the bathing beach area informing the public that the bathing beach is closed and that  

swimming or bathing is prohibited.  The approval will be given by the Department when the 

Department finds that the waters of the bathing beach are no longer contaminated.    

 

(b) The water in bathing beaches will be considered contaminated for bathing purposes when 

one of the following conditions exists: 

 

 (1)  The Department determines that substance is being discharged or may be discharged 

into the water and is or may be hazardous to the health of persons using the bathing beach. 

 

 (2) The E.coli density of a water sample taken from the bathing beach exceeds 235 per 

100 milliliters. 

 

 (3) The E.coli density in all water samples taken from the bathing beach, in any 30-day 

period during the bathing beach’s operating season, exceeds a geometric mean of 126 per 100 

milliliters.  

Authority 

 

 The Provisions of this § 18.28 amended under the Public Bathing Law (35 P.S.  § § 672-

680d); the Local Health Administration Law (16 P.S. § § 12001-12028); and section 1920-A of 

The Administrative Code of 1929) (71 P.S. § 510-20).  

 

Source 

 The provisions of this § 18.28 adopted September 18, 1971, effective September 18, 

1971, 1 Pa.B. 1921; amended June 19, 1981, effective June 20, 1981, 11 pa.B. 2133; amended 

July 16, 2004, effective July 17, 2004, 34 Pa.B. 3695. Immediately preceding text appears at 

serial pages (216884) to (216885). 

 

Cross References 

 

 This section cited in 28 Pa. Code § 18.23 (relating to recirculation and filtration); and 28 

Pa. Code § 18.30 (relating to water samples). 
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Ron Lybrook 
 

Tributary Studies (Creek Sweep) 

 

 

Abstract:  During the 2006 swimming season at Presque Isle State Park, various beaches were 

closed on 17 days because levels of E. coli bacteria exceeded the standard of 235 colony  

forming units per 100 milliliters of sample (CFU/100ml).  The beaches at Presque Isle State 

Park are a valuable recreational, economic, and cultural resource for the citizens of the  

commonwealth.  Elevated bacteria levels in beach waters create potential human health risks 

and beach closing result in economic impacts to the park and the Erie community.   

 

Typical beach monitoring programs include routine testing for fecal indicator bacteria (FIB), a 

gastrointestinal bacteria group that includes, among other groups, Escherichia coli (E. coli), 

Bacteroides fragilis (Bacteroides) and Enterococci sp.  The presence of FIB in surface waters is 

used as an indicator of other pathogenic bacteria and triggers beach closings.  To study the 

causes of the beach closings, a task force was formed with representatives from DEP, DCNR, 

PAF&BC, the Erie County Department of Health, the Regional Science Consortium at the Tom 

Ridge Environmental Center at Presque Isle, Pennsylvania Sea Grant, Erie County Conserva-

tion District and the Erie Area Convention and Visitors Bureau. One focus of the task force was 

to assess potential FIB sources influencing water quality within the western portion of Lake 

Erie watershed and how it impacts the beaches at Presque Isle State Park. 

 

The assessment involved a three-phased approach to identify potential FIB sources that may be 

impacting Presque Isle beaches.  The first phase was Creek Sweep, a one-day event where 68 

samples were collected from streams, stormwater control facilities and beaches; an evaluation 

of regulated sewage discharges; and a basic stream corridor assessment to identify illicit  

discharges.  Phase II of the assessment compared Creek Sweep results to historic water quality 

data from three reference Water Quality Network stations. Certain sites on Elk Creek and  

Walnut Creek were sampled again for FIB as part of Phase III of the assessment.  The samples 

were used for DNA Polymerase Chain Reaction testing (PCR testing) to determine whether the 

FIB were from animal or human sources. 

 

The results of the assessment show that FIB are prevalent throughout most surface waters  in 

varying degrees.  FIB levels within the western area of the Lake Erie watershed, as compared to 

reference watersheds; however, are much higher suggesting a contributing pollutant source.  

Samples collected from tributary streams, stormwater discharges and point source discharges 

are all contributing sources, but the predominant loading is from non-point source pollution  

associated with stormwater runoff.  Further, PCR DNA testing shows that FIB is from both  

animal and human sources.  The presence of human specific Bacteroides DNA confirms human 

waste as a contributing source to the bacteria loading within the watershed. 

 

The assessment did generally quantify the loading and identified potential sources of FIB in the 

Lake Erie watershed study area, but it did not determine the impact of the FIB loading on 

Presque Isle beaches and further study is needed.  With the interest of public health and safety 
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put first and foremost, a strategy of ―the best defense is a good offense‖ is recommended.  That 

is, attempt to eliminate direct sources of FIB within the watershed and employ methods to 

reduce conditions that harbor E. coli at Presque Isle beaches.  Specifically, the E. coli Task 

Force is encouraged to: 

 

Continue its research on FIB sources, monitoring and control programs. 

Partner with local and regional agencies to share resources, gain new knowledge and 

direct initiatives.   

Continue monitoring and compliance efforts at regulated sewage discharges and 

Municipal Separate Storm Sewer Systems, as point source discharges remain to be a 

contributing factor of FIB.   

Continue surveillance within the watershed to identify and eliminate other illegal 

discharges. 

Employ beach-grooming activities that minimize the proliferation of FIB within 

beach sands.   

Start collecting data on the beach conditions concurrent with E. coli sampling to  

      develop indicators for a predictive model for FIB. 

 

 

Meanwhile, further study is necessary to identify the predominant sources of FIB within the  

watershed.  Additional FIB sampling coupled with PCR testing should be done at specific 

points within the watershed to identify the source areas and contributing species.  It may also be 

possible to correlate trends of precipitation, wind, stream flow and sediment loading to make a 

predictive model of FIB levels.   

 

From the results of the assessment it is known that tributary streams are one possible sources of 

FIB to Lake Erie, but their fate and transport is unknown.  The impacts of FIB on Presque Isle 

beaches from streams tributary to Lake Erie should be further assessed.   

 

A new indicator for FIB should be considered.  One possibility is a rapid DNA PCR method to 

identify human strains of E. coli or Bacteroides as the indicator for beach closings, rather than 

culturing the bacteria.  A second option would be to use a chemical indicator of sewage  

pollutions.  Many studies have been conducted showing that pharmaceuticals or caffeine can be 

used as indicators of human sewage pollution.  These options could significantly decrease the 

turnaround time of testing, providing accurate results and a quick determination of the actual 

risk to the public.         
 

. 
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Steve Mauro 
 

Real Time PCR 

 

 

Abstract:  We are participating in several research projects that are aimed at using real-time 

PCR to better understand and address high E.coli levels in the beach waters of Presque Isle 

State Park. In particular, we are investigating: 1.) the human contribution of bacterial  

contamination in the tributaries west of Presque Isle State Park, 2.) if raking sand in the surf 

zone of the beaches reduces bacterial load in the waters where the sand was manipulated and  

3.) if a quantitative PCR based protocol can be developed to predict E.coli levels in a timeframe 

that will allow same day testing and beach closure actions. Our preliminary results demonstrate 

high E.coli levels in several western tributaries, several of which have bacteria arising from 

human contribution. We are currently processing data that will give us insight into where this 

pollution is originating. We have also found evidence for high bacterial loads in the surf zone 

sand at beaches 2,6, and at the lighthouse. By manipulating the sand, we have found that the 

amount of bacteria increases in the sand but decreases in the water, although this test will have 

to be repeated to validate these results. Lastly, we are finding a fairly strong correlation between 

the amount of E.coli determined from standard plating methods and the amount of E.coli 

determined from real-time PCR. This correlation needs to be expanded using samples that have 

E.coli counts that are above 235 cfu/100mls water sampled by the plating method before a final 

protocol can be adopted that supplements current protocols for beach closure actions.      
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Scott White 
 

Presque Isle Beach Sanitary Survey and USGS Modeling Efforts 
 

 

Abstract: The use of E. coli as an indicator of recreational water quality has been largely  

effective in determining when fecal contamination is present; however, there are drawbacks 

with using it as the only indicator. Concentrations of E. coli may change significantly between 

the time of sample collection and the reporting of results (anywhere from 18-24 hours). A more 

rapid method that some managers of recreational waters have adopted is the use of water-

quality and environmental variables as surrogates for fecal-indicator bacteria that include, for 

example, precipitation, wind speed and direction, streamflow, and turbidity to predict, or 

forecast, when concentrations of fecal-indicator bacteria will exceed recreational standards. 

These emerging techniques may supplement the use of E. coli as an indicator of fecal  

contamination. 

 

The U.S. Geological Survey (USGS), in cooperation with the Erie County Health Department 

(ECHD), studied the use of water-quality and environmental variables in beach-specific  

predictive models as surrogates for E. coli in forecasting the bacteriological health of Presque 

Isle Beach 2 in Erie, Pa. The study was based on E. coli concentrations and other water-quality 

and environmental data collected at Presque Isle Beach 2 during the 2004 and 2005 recreational 

seasons. All variables statistically related to E. coli concentrations were included in the initial 

regression analyses, and after several iterations, only those explanatory variables that made the 

models significantly better at predicting E. coli concentrations were included in the final  

models. 

 

Models were developed for the 2004 data, the 2005 data, and the combined 2004-2005 dataset. 

Combining the 2004 and 2005 data yielded a significantly better model for predicting E. coli 

exceedance probabilities that included the explanatory variables turbidity log, rain weight, wave 

height (calculated), and wind direction. 
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Rick Diz 
 

Watershed and Near Shore Lake Erie Modeling 
 

 

Abstract:  Research Plan 

 

Modeling the Transport of Escherichia coli Bacteria From Selected Watersheds to the Near-

shore Pennsylvania Waters of Lake Erie with Implications for Bacterial Contamination of 

Presque Isle Beaches 

 

Principle Investigator: Harry R. Diz, Ph.D., PE, Associate Professor   

Department of Environmental Science & Engineering, Gannon University 

 

Background 

The beaches of Presque Isle State Park, Erie, PA, like many other Great Lakes beaches,  have 

had far too many occasions when high bacterial counts have forced closure of the beaches to 

bathers.  The park is the most visited state park in Pennsylvania and each year draws hundreds 

of thousands of beach-goers from hundreds of miles away.  It is the only Lake Erie beach ac-

cess for most citizens in the entire region. 

The park is operated by the state parks division of the Pennsylvania Department of  Conserva-

tion and Natural Resources.  Responsibility for public health in the area, and the testing of the 

waters along the bathing beaches, rests with the Erie County Department of Health.  The long 

history of coliform contamination of the beaches is not understood.  It has been suggested that 

the source of the bacteria is the abundant wildlife of the area, including a large community of 

waterfowl (the local-source hypothesis).  Others have suggested that bacteria are exported dur-

ing storm events from streams to the west of the park, are transported by wind-driven currents 

eastward along the Lake Erie shoreline, and are drawn into the surf area of the beaches (the re-

mote-source hypothesis).  Both mechanisms may be occurring under various climatic condi-

tions, and in order to provide beach managers with the best possible understanding and manage-

ment tools to protect the public health, a coordinated study of these possibilities is proposed.  

Once the source, transport, and fate of the bacteria are understood, intervention strategies may 

be developed and implemented. 

The goal of this component of the overall study will be to investigate the remote-source hy-

pothesis by modeling the release and transport of coliform bacteria from selected watersheds to 

Lake Erie, and then transport along the Pennsylvania Lake Erie shoreline.  The watersheds to be 

studied are those of Elk Creek and Walnut Creek.   These are the largest watersheds which dis-

charge water and sediments to Lake Erie just to the west of the Presque Isle peninsula, and have 

been previously identified by the PA DEP and Erie County Department of Health as being the 

most likely major sources of coliform bacterial contamination. The successful implementation 

of the model(s) will aid in the explanation of the occasional appearance of unacceptably high 

concentrations of coliform (especially E. coli) bacteria in the bathing waters of the beaches of 

Presque Isle State Park.   
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Methodology 

The modeling effort will consist of two phases.  The first and more fundamental phase will be 

to model the generation and transport of E. coli bacteria from the watersheds.  Models used for 

this phase would be the GIS-based BASINS system developed by the US EPA.  The non-point 

source water quality model Hydrologic Simulation Program Fortran (HSPF), integrated into the 

BASINS system, will generate time series output of data for hydrology, sediment transport, and 

bacterial loads for each of the two targeted watersheds.  Data already obtained by this and other 

researchers will be used to calibrate HSPF so as to produce an accurate simulation.   

The output from HSPF will be used as input information for the second phase of the modeling, 

the nearshore Lake Erie hydrodynamic model. For this application, a hydrodynamic model such 

as the Environmental Fluid Dynamics Code (EFDC) linked to the Water Quality Analysis 

Simulation Program (WASP) will be used to simulate transport and fate of bacterial along the 

Lake Erie shoreline.  These models are capable of two- or three-dimensional application.  To 

provide field data to calibrate these models, it will be necessary to collect water samples during 

the summer bathing season of 2007 at strategic locations along the Pennsylvania Lake Erie 

shoreline.  

For the data to be timely, it will be necessary to mobilize a team of researchers and a vessel 

such that the team can collect samples on short notice once during and/or shortly after a storm 

event begins.  This will need to be done for at least three storms over the course of the summer 

season.  The goal of the sample collection effort would be to collect samples in a set of radiat-

ing transects out from the mouth of the two streams and in the nearshore waters leading to the 

bathing beaches of Presque Isle.  Samples will be collected on the day following a rain event, 

and again the very next day at the same sites. 

Sample Collection Methods and Locations 

Water samples will be collected from the deck of the research vessel using a Kemmerer Water 

Sampler.  Samples will be obtained with the sampler from 1 meter below the surface.  Prior to 

each sample collection, the sampler will be disinfected by rinsing with a diluted bleach solution.  

Once placed into the lake waters, any remaining bleach solution on the sampler will be washed 

away thus avoiding the chance of harm to the collected sample.  Once a sample has been ob-

tained with the Kemmerer, the water will be transferred directly into a pre-sterilized sample bot-

tle and marked with the sample location ID, the date and time of collection.  Water will also be 

collected separately for measurement of total and volatile suspended solids.  Water temperature, 

dissolved oxygen concentration, specific conductance will be recorded for each sample location 

using a Hydrolab multi-sonde instrument. 

The following tables present the sample identifiers and locations.  The prevailing wind and cur-

rent in this area is from west to east.  Therefore sample locations were selected to the west of 

the bathing beaches of Presque Isle.  The selected locations represent an array at the mouth of 

each of the two major Lake Erie tributaries (Elk Creek and Walnut Creek) west of the Presque 

Isle peninsula as well as several locations arrayed along the shoreline between the stream 

mouths and the bathing beaches to the east.  Based on the initial results, the locations of some 

sites may be changed, and some sites may be added or removed from the list as experience dic-

tates. 
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Table 1.  Sample locations off the mouth of Elk Creek. 

 
Table 2. Sample locations off the mouth of Walnut Creek. 

 
Table 3. Sample Locations along the Lake Erie shoreline west of  

Walnut Creek and east of Presque Isle. 

 

  Latitude (north)   Longitude (west) 

ID deg Min Sec   deg Min Sec 

ECmouth 42 01 46   80 22 18 

EC1 42 02 05   80 23 11 

EC2 42 02 19   80 23 52 

EC3 42 02 17   80 22 30 

EC4 42 02 43   80 22 42 

EC5 42 02 19   80 21 49 

EC6 42 02 51   80 21 21 

EC7 42 03 39   80 18 45 

  Latitude (north)   Longitude (west) 

ID deg Min Sec   deg Min Sec 

WCmo

uth 
42 04 46   80 14 26 

WC1 42 04 55   80 15 7 

WC2 42 05 05   80 15 50 

WC3 42 05 11   80 14 40 

WC4 42 05 35   80 14 53 

WC5 42 05 18   80 14 08 

WC6 42 05 48   80 13 50 

  Latitude (north)   Longitude (west) 

ID deg Min Sec   deg Min Sec 

LE1 42 05 15   80 13 28 

LE2 42 06 04   80 11 30 

LE3 42 06 34   80 11 50 

LE4 42 07 22   80 12 14 

LE5 42 07 03   80 09 41 

LE6 42 07 28   80 10 06 

LE7 42 08 03   80 10 35 
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The following figure portrays the sample locations as labeled positions using an image from the 

Google Earth system. 

 
Figure 1.  Sample locations off the mouth of Elk Creek, Walnut Creek, and along  

the PA Lake Erie shoreline. No scale is provided, but the sites located farthest  

offshore are about 1 to 2 miles from the shoreline.  

 

Sample Handling and Custody 

Once water samples for coliform analysis have been placed in pre-sterilized bottles, they will be 

placed in an ice chest until return to the dock at the end of the sampling day, when the samples 

will be transferred to laboratory personnel from the Regional Science Consortium (RSC) at the 

Tom Ridge Environmental Center.  A manifest will be created listing each sample collected and 

its essential information.  RSC personnel will then be responsible for custody of the samples 

and for analysis of the samples for E. coli according to approved methodology. 

Samples for suspended solids analysis will be retained by this investigator.  Those  samples will 

be returned to the Gannon University laboratory for analysis according to Standard Methods for 

the Examination of Water and Wastewater. 

Data generated from the coliform measurements of the samples by RSC personnel will be com-

municated to this researcher for use in calibration of the EFDC computer model. 
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Tony Foyle 
 

Near-shore Current Studies 

 

 

Abstract:  Coastal water quality management decisions are facilitated by characterization of 

the nearshore waves and currents that transport contaminants and sediment along the shoreline.  

As part of a proposed 2007 beach monitoring program at Presque Isle State Park’s Beaches 2 

and 10, we propose to monitor the hydrodynamic setting of both beaches with (1) topographic 

surveys of the dune-to-breakwater region to obtain Spring and Fall geomorphology, (2) weekly 

to bi-weekly current meter surveys to capture normal wave-climate conditions over the summer 

months, and (3) analysis of published offshore wind, wave and current data to characterize  

hydrodynamic conditions in the nearshore beyond the breakwaters that drive events in the  

surfzone. 

 

Beaches 2 and 10 are hydrodynamically distinct.  Beach 2 is fronted by 45 m-long offshore 

breakwaters constructed in the early 1990s that are located approximately 60-80 m offshore 

with 100 m gaps between breakwaters.  The bathymetry is expected to be dominated by  

shoreline-parallel trends while beach cusps and salients are well developed.  A permanent outer 

bar is present at the ~4m isobath while a more mobile inner bar is present at the 2m isobath.  

Historically, the Beach 2 site is erosional at timescales of decades to centuries.  Beach 10 is 

characterized by 40 m-long offshore breakwaters constructed during the late 1970s that are 

located 50-100 m offshore with 50-80 m-wide gaps between the breakwaters.  The bathymetry 

is expected to be dominated by shore-normal trends.  Beach cusps and salients are less well  

developed, partly due to regular beach nourishment which also allows a much wider beach.  

The nearshore is expected to have a complex multi-barred bathymetry.  At timescales of  

decades to centuries, Beach 10 is accretional because it is less exposed to prevailing WSW 

winds than Beach 2. 

 

The proposed hydrodynamics analysis will allow calculation of typical surfzone velocities, 

along-coast water flux, and shore-normal water gains/losses at Beaches 2 and 10 under 

representative spring through fall conditions.  This in turn will allow estimation of (a) along-

coast transit times for water in the surf zone, (b) contributions or losses of water to the near-

shore through breakwater gaps, and (c) typical bacterial transit times between their potential 

source locations and their arrival at Presque Isle beaches. 
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Julie Kinzelman  

 

Applying Beach Management to Racine’s North Beach 

 

 

Abstract: Racine’s North Beach was an underutilized community asset often plagued by water 

quality advisories in the 1990’s. Beginning in 2000 the City of Racine, spurred by public  

interest, began research and remediation efforts to improve water quality and enhance the  

lakefront.  The City of Racine Departments of Health and Public Works partnered with  

environmental consultants, federal agencies, and local academic institutions to conduct water 

quality research and monitoring to investigate contamination sources.  Local pollution sources 

identified as a result of source tracking studies included storm water discharge, surface run-off, 

and the large resident population of gulls.  High waves preceded 82% of water quality  

advisories, irrespective of precipitation, indicating the potential for poor water quality to occur 

during both wet and dry weather. As a result of these efforts, storm water infrastructure  

improvements have been made, constructed wetlands have been installed, and alternative beach 

management techniques (beach sand manipulation and waste management) have been  

employed.  Volunteers have placarded storm drains throughout the city. Water quality  

advisories have dropped from a high of 62 days per bathing season in 2000 to three in 2006.  In 

2004 Racine’s North Beach was certified as a ―Blue Wave‖ beach, one of only two beaches 

possessing this designation on the Great Lakes.  Citizens have continued to remain engaged and 

involved through Earth Day and Make a Difference Day events and the Alliance for the Great 

Lakes ―Adopt-A-Beach‖ program.  The North Beach Oasis provides concessions and  

entertainment.  The Kids Cove playground, a 100% volunteer community-based effort, offers 

over 20,000 square feet of recreational space for children.  The newly dedicated Lake Michigan 

Pathway provides 9.8 miles of paved surface for biking and hiking along the lakefront. Racine’s 

North Beach has gone from an underutilized asset to a focal point for the community and a  

tourist destination. 
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Richard Whitman 
 

Occurrence and Distribution of E. coli in Beachsheds 
 

 

Abstract:  Beaches along the Indiana coast of Lake Michigan have experienced an increase in 

the number of beach closures due to high levels of E. coli bacteria, an indicator of potential  

sewage contamination and associated pathogens. Research on Burns Ditch, Portage, Indiana, has 

shown that it contributes significant amounts of E. coli and associated bacteria to the near shore 

beach areas of southern Lake Michigan, but the extent of impact on the nearby beaches from  

increased bacteria counts has not been determined. The current monitoring program has been 

proven inadequate, particularly if samples are collected only periodically.  The relationship  

between the high counts of bacteria in Burns Ditch, particularly during rain events, and E. coli 

counts at the beach has not been established, despite the known releases of untreated sewage into 

the waterway during measurable rainfall events.  By examining indicator bacteria counts daily in 

Burns Ditch, and the four beaches to the west, along with ambient hydrometeorological  

conditions at several fixed stations, a multi-beach predictive model was developed that  

characterizes E. coli abundance and movement.  The model developed incorporated lake  

conditions and ditch conditions during north and south winds and could explain 41% of the 

variation in E. coli.  This was superior to current monitoring model, which often explains less 

than 1% of the E. coli variation.  Model calibration and validation are imperative components of 

predictive modeling exercises due to seasonal and yearly variation.  Predictive models may be a 

useful alternative to daily beach monitoring.  
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Panel Discussion 

 
A panel of experts from federal and local government organizations provided comments on the 

activities undertaken at the Presque Isle State Park beaches and the proposed future projects.  

The panel highly recommended as a first step that a matrix of proposed projects be developed to 

organize the efforts of the many organizations involved in E. coli related research.  They also 

recommended a thorough analysis of potential pollution sources in the watershed including a 

categorical review of the Park’s beaches; identification of sewer outfalls, septic discharges, and 

other wastewater outlets; evaluation of bathing load; and source tracking using multiple 

methods such as markers and spatial sampling.  

 

Other recommendations made by individual panelists included: 

 

Addressing the issue of birds on the beach as a source of E. coli by enacting a city ordinance 

against feeding the birds, increasing the number of trash receptacles, or using overhead 

wires to discourage the birds from landing on the beach. 

 

Investigate the impact of resuspended sediment as a source of E. coli particularly when  

      reversal in water currents or wind direction occurs. 

 

Water samples should be collected consistently in terms of technique and timing.  The  

      recommended timing for sampling is in the early morning before sunlight deactivates the      

bacteria.                                        

 

Split water samples should be collected and analyzed using multiple methods (e.g. Q-PCR, 

plating, etc.). 

 

The majority of studies done on E. coli indicate that sources are local. 

 

As sources are identified begin remediation and do not wait until all possible contributors 

are known.  Implement rain gardens, retention basins, and porous pavement to slow the flow 

of water. 

 

Include in the investigation sampling of stormwater outfalls during dry weather and  

      groundwater. 

 

The streams feeding into the Lake need to be monitored for flow. 
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606 W. 2nd St 

Erie, PA 16507 

Phone: 814-451-7847 

E-mail: jquiril@ecdh.org 

 

Sean Rafferty 

PA Sea Grant     

301 Peninsula Dr., Suite 3 

Erie, PA 16505 

Phone: 814-217-9013 

E-mail: sdr738@psu.edu 

 

David Rockwell   

USEPA 

77 W. Jackson Blvd. 

Chicago, IL  60604 

Phone: 312-353-1373 

E-mail: Rockwell.david@epa.gov 

 

Mary Jo Rutkowski 

DCNR 

2727 E. 34th St. 

Erie, PA 16505 

Phone:  814-833-5049 

 

 

Darrin Schaer    

Berrion Co.    

3880 Park      

EA Claire, NC  40111   

Phone: 269-944-5587    

E-mail: dischaer@ameritech.net  

   

Pamela Scharfe   

Huron County Health Unit   

777220 Lundun Rd, RR#5  

Clinton, ON (Canada)    

Phone: 519-482-3416    

E-mail: pscharfe@huroncounty.ca  
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Amy Smith    

ECCD     

1927 Wager Rd    

Erie, PA 16509   

Phone: 814-825-6405     

 

Erin Stuart    

DEP      

230 Chestnut St   

Meadville, PA 16335   

Phone: 814-332-6876    

E-mail:estuart@state.pa.us    

 

Bill Swift     

Lake Latoka     

420 Latonka Dr  

Mercer, PA 16137   

Phone: 724-475-6715     

 

Freda Tarbell    

DEP      

230 Chestnut St   

Meadville, PA 16335   

Phone: 814-332-6816    

E-mail: ftarbell@state.pa.us   

 

Judy Taylor 

DEP 

230 Chestnut St.   

Meadville, PA 16335 

Phone: 814-332-6650 

E-mail: jutaylor@state.pa.us 

 

Gary Wall 

USGS 

425 Jordan Rd 

Troy, NY  12180 

Phone: 518-285-5621 

E-mail: grwall@usgs.gov 

 

Bob Wellington   

ECDH (retired) 

924 Sill Ave 

Erie, PA 16505 

Phone: 814-833-8760 

E-mail: bobsbluewing@hotmail.com 

Scott White 

ECDH 

606 W. 2nd St. 

Erie, PA 16507 

Phone: 814-451-6758 

E-mail: c-swhite@state.pa.us 

 

Richard Whitman 

USGS 

1100 N. Mineral Spring 

Porter, IN      

Phone: 219-926-8894 

E-mail: rwhitman@usgs.gov 

 

Holly Wirick 

US EPA Region 5 

77 W. Jackson     

Chicago, IL  60613 

Phone: 312-353-6704 

E-mail: wirick.holiday@epa.gov 
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