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1.0 EXECUTIVE SUMMARY
In 2004 the Price County Health Department found elevated levels of Escherichia coli (E. coli) bacteria in water samples from the Flambeau River south of Park Falls.  The source was found to be the wastewater discharge from the Flambeau River Papers facility (formerly Fraser Papers and Smart Papers) in Park Falls.  Based on a review of past research, and the monitoring conducted since this issue was identified, the Price County Health Department, Department of Health and Family Services (DHFS), and the Department of Natural Resources (DNR) agreed that the elevated levels of bacteria in the Flambeau River from the mill do not represent a threat to public health.  Swimming in any Wisconsin surface water comes with some degree of risk.  It is the goal of public health and environmental agencies that these risks not be unreasonable.  

The Flambeau River is an extremely important resource to the community of Park Falls and to Price County.  People from several sectors have a stake in its protection.  At public meetings in March of 2005 the issues were presented to community members along with possible approaches for going forward.  The agencies then agreed to investigate the public health implications of the bacteria further.  The investigation would include the use of tools and expertise available from the State Laboratory of Hygiene (SLH). 

The agencies’ goals for evaluating the discharge from the facility was to determine if the bacterial discharge posed a hazard to the public, identify other potential sources of contamination, and then come up with an appropriate plan for continued monitoring of the river.  Throughout 2005 and 2006, the agencies conducted extensive monitoring of the river, which included a number of unique tests at the SLH.  No indication of a public health hazard was indicated from those tests.  Additional monitoring was done in 2007-2008.  Monitoring at various locations along the river did not identify other significant sources of contamination.  While the initial water quality monitoring was done, the beach was posted with an advisory to “swim at your own risk.”  

The Price County Health Department continues to monitor at the beach using basic indicator organisms.  A new informational sign was developed to provide people using Smith Lake Beach with a better understanding of the quality of the resource and how it is being monitored for their safety.  Advisories will be posted when bacterial counts are high.  Each year prior to the summer recreation season, the agencies will review available water quality monitoring methods to determine if a more appropriate technology becomes available.  

Wisconsin has not sampled the wastewater of similar facilities around the state, but the release of harmless coliform and enterococcal bacteria in biotreated mill wastewaters is probably not unique to the Flambeau River.  Information about this project will be made available to other DNR Water Program managers so that they are aware of this potential issue.

The agencies would like to recognize that Flambeau River Papers personnel have been very helpful, and their cooperation has been an essential part of this process.  

1.1  Problem Statement
High E. coli counts in the Flambeau River delayed the opening of a newly developed county park beach south of Park Falls.  The source of the bacteria was found to be the local paper mill in Park Falls.  The paper mill is owned by Flambeau River Papers, formerly Fraser Papers and Smart Papers, and is referred to as the mill for the remainder of this report.  The cost for the mill to remove E. coli from its discharge water potentially threatened the plant’s viability, though an actual risk to public health from the specific form of E. coli had not been established.  Should the agencies be able to demonstrate that the bacteria in the facility’s discharge does not pose a hazard, an alternative indicator test method would be needed to assess the safety of the river for recreational uses. 

1.2 Project Goals
Goal  1 for this project is to verify that the plant effluent does not pose a risk to public health beyond that of typical river water as previous research indicates.  If in the process a health risk is identified, the project will be redirected to address the risk.

Goal  2 is to investigate other possible sources of contamination to the river that might threaten the safety of the river for recreational uses.

Goal  3 is to identify alternative indicators of water quality that could be utilized as part of a routine beach monitoring program in future years.

1.3 Project Participants and Roles 

The Price County Health Department has jurisdiction and responsibility for a wide variety of public health issues.  The Health Officer is specifically responsible for making decisions about beach closings as well as identifying and ordering abatement of health hazards within the county.  

The Wisconsin Department of Natural Resources is responsible for regulating wastewater discharges into the surface waters of the state.  They also have broad responsibility for protecting the integrity of the water resources, lands and ecosystem.  Staff from water programs in the Park Falls, Hayward, and Madison offices are involved with this project.

The Wisconsin Department of Health and Family Services serves in a technical advisory role to the Price County Health Department and to the DNR.  DHFS is also providing for the laboratory analysis of water samples through an arrangement with the Wisconsin State Laboratory of Hygiene.

The University of Wisconsin Extension has Water Basin Education staff skilled at facilitation and problem solving complex water resources issues.  The water basin educator for this area of the state has also had a role in planning community involvement and public information activities.

The Wisconsin State Laboratory of Hygiene has the analytical capacity to test for microbial pollutants.  They also have trained professional staff who routinely provide assistance to state and local agencies involved in microbial source tracking activities.

Flambeau River Papers (formerly Fraser Papers and Smart Papers) staff in the environmental compliance areas have a working knowledge of their facility and are able to provide information about how each part of the waste water treatment process is related to the overall system and its relevance to the biologic quality of the discharge to the river.  Mill staff conducted a range of bacterial monitoring.  The mill also obtained input for this report from Dr. Frederick Archibald, a recently retired microbiologist formerly with the Pulp and Paper Research Institute of Canada.  Dr. Archibald provided review, comments, and reference items for this report.  
The Community - The Flambeau River as a resource is at the heart of the community of Park Falls and Price County.  Because many community members have a stake in the condition of this resource, their input was sought through public meetings in March of 2005 prior to initiating this project.

2.0 BACKGROUND
Bacteria exist naturally in the environment.  There are many indigenous bacteria in lakes and rivers, both suspended in the water and in the biofilms covering submerged sufaces.  Bacteria are also introduced to lakes and rivers from wildlife, livestock and human sources.  The primary human sources of bacteria are failing septic systems, accidental releases from municipal wastewater treatment facilities, and swimmers themselves.  Livestock and wildlife waste containing bacteria can wash into a river or lake after it rains. 

A variety of infections (e.g., skin, ear, eye, and gastrointestinal infections) have been linked to wading or swimming in the ocean, freshwater lakes and rivers, and swimming pools, particularly if the swimmer's head is submerged.  Diarrhea and other serious waterborne infections can be spread when disease-causing organisms from human or animal feces are introduced into the water.  Accidentally swallowing small amounts of fecally contaminated water can cause illness. 

2.1 Use of E. coli as an Indicator
Some of the most important public health work conducted by health and environmental agencies involves keeping untreated fecal material out of our water resources.  There are a wide variety of organisms in fecal material that can cause illness in people.  When these pathogenic (disease-causing) organisms are present in surface water, the risk of illness from contact with the water is increased.  Because there are so many organisms in fecal material to worry about, it is not cost effective to analyze water for all of them.  Instead, more general tests are used as an indication that fecal material may be in the water. 

The general E. coli test is often used as an indicator of contamination that is likely to be from a fecal source.  While the great majority of E. coli strains are harmless inhabitants of human and animal intestines, a few strains are true pathogens (can cause disease).  The E. coli O157:H7 strain, a true pathogen, is often associated with cattle, and hence contaminated meats, and more recently contaminated spinach. This is the strain that most people are familiar with because it can cause serious illness in people. 

In addition to E. coli there are a number of other bacteria used as fecal indicators.  None of these common tests definitively indicate the presence of fecal material, as each of the organisms used can sometimes be found in the absence of any recent fecal contamination.  Some of these tests, including "fecal coliform" and enterococcal enumerations have also been used in this project. E. coli has traditionally been used as an indicator for fresh water beaches.  Fecal coliform enumeration has long been used in Wisconsin for monitoring ambient water quality.  Enterococcal enumeration has been recommended by EPA for saltwater beach monitoring and is growing in popularity among environmental health professionals as an indicator for freshwater beaches.

In an ideal situation there would be as little indication of fecal contamination as possible in any recreational waters.  However, in surface waters that are part of the natural environment there is some natural level of bacteria from wildlife that cannot be controlled.  Swimming in the lakes, rivers, and streams in Wisconsin (and any other state) will always come with some normal level of risk of illness from these naturally occurring organisms.  However, these risks are generally low and manageable.  

In 2004 the U.S. Environmental Protection Agency (EPA) provided guidance to states participating in its Coastal and Great Lakes beach testing program, recommending that they use the E.coli test for freshwater beaches.  With that guidance they offered an alternative approach that may be used by states who feel that another indicator test method is more appropriate.  The state and local health departments and the DNR conferred with EPA experts about this situation early in 2005.  The circumstances of the current Flambeau River situation are consistent with EPA’s purpose for allowing alternative indicators. 
Wisconsin does not have state requirements that the water quality of beaches be tested.  When monitoring is done, there are currently no state or local bacterial regulatory standards for closing a beach.  When beaches are monitored, local health departments generally refer to guidance values developed by EPA in the 1980s.  Prior to the development of the Smith Lake Beach there was no requirement that the river or the mill’s effluent be tested for bacteria.  EPA has informed the DNR that they expect all states to begin using an E. coli standard for surface water quality criteria.  The DNR is working to incorporate this change.

2.2 Flambeau River
The North Fork of the Flambeau River (commonly referred to as simply the Flambeau River) is 65 miles in length from its origin at the outlet of the Turtle-Flambeau Flowage to the confluence with the South Fork of the Flambeau River in southern Sawyer County with a direct drainage area of approximately 1729 square miles.  Ninety-one percent of this drainage area is wild and undeveloped with large tracts in public ownership including federal, state and county lands.  In addition, the WDNR owns an almost contiguous 300 foot wide buffer on both banks of the river from the Turtle-Flambeau Flowage extending 10 miles downstream.  The river is a popular tourist attraction that is featured as a popular canoe trip destination in many publications.  From Park Falls to the Sawyer County line there are 4 dams creating the Upper Flowage, Lower Flowage, Pixley Flowage (also known as Smith Lake), and the Crowley Flowage.  In this section of river there are two wastewater discharges; Flambeau River Papers and the Park Falls Municipal Treatment Plant. 
From the Crowley dam to the rivers confluence with the South Fork the river flows through the Flambeau River State Forest.  This wilderness section of river is a popular canoe route for many people.

Flambeau River water quality in the Park Falls area is generally good, with some exceptions.  Dissolved oxygen concentrations are good except for the bottom waters of Pixley Flowage where low concentrations frequently occur during summer months.  The river water is noticeably stained due to the presence of dissolved organic compounds, primarily supplied by wetland drainage and partially supplied by mill effluent.  Nutrient concentrations are moderate.  High levels of mercury, copper, and zinc are present in the flowage sediments downstream of Park Falls.  Pixley Flowage sediments have the highest concentrations.

Popular sportfish species include smallmouth bass, muskellunge, walleye, lake sturgeon, and channel catfish.  The river continues to be a premiere destination for musky anglers and fishing guides.  Suckers and redhorse provide early angling opportunities in spring before the general fishing season opens.  Two fish species from the Flambeau River have elevated protective status.  Greater redhorse are classified as "threatened" and lake sturgeon are listed as a "species of special concern" under Wisconsin's Endangered Species Act.  

2.3 Park Falls and Price County
Park Falls is located in Price County in northern Wisconsin.  The population of the county is 15,447.  The Park Falls population is 2,793.  The majority of jobs in the city fall in the human services (27%) and manufacturing (24%) sectors.  

The county is largely rural with a high natural resources land base.  1996 surveys showed 75% of county land was forested, the majority of which was in private ownership.  The county is 5th largest in land area among the 72 counties.  Of the 800,000 acres, 18,000 acres are covered by water.  The numerous rivers are part of the Chippewa and Wisconsin River networks.  There are about 1,397 miles of stream and rivers and 389 lakes and impoundments in Price County.  

Tourism in Price County contributes $47 million to the economy.  Swimming and fishing are the top recreational activities.  (both according to the Wisconsin Dept. of Tourism)  Forest products and processing account for 1,200 jobs in the county.  Forest products and processing industrial output is 31.6% of the total county industrial output.

2.4 Flambeau River Papers Facility
The Park Falls Mill was established in 1895.  The mill burned in 1900 and was rebuilt in 1902 with one paper machine and a ground wood pulp mill.  That machine along with another machine that was built in 1910 still operates today.  A sulfite pulp mill was constructed in 1920.  Major upgrades were made to the sulfite pulping process in 1957, 1987, and 2000.  Another paper machine was added in 1969.  The wood and coal fired boiler that still supplies the majority of the mill’s steam was started up in 1982.  A de-ink recycled plant was operational in 1993.  The mill currently employs 280 people directly.  A large number of wood producers, contractors, and suppliers are supported as well.  The mill produces approximately 390 tons per day of paper.

Approximately 6 million gallons of wastewater are treated daily.  The first stage of wastewater treatment is primary clarification which is followed by biological treatment.  An aerobic low sludge production process followed by an activated sludge process makes up the biological treatment.  The water then goes through a tertiary clarifier before final discharge back to the Flambeau River.

Smart Papers declared bankruptcy in early 2006 and started the process of permanently shutting the mill down.  In July of 2006 Flambeau River Papers purchased the mill and restarted the mill in August of 2006.  There have been no major operational changes since start-up; however, several projects are being investigated to make the mill more viable for the future.  One project includes the possibility of making biofuels.  A Department of Energy grant was obtained for this project.
2.5 Problem Discovery and Initial Testing
The Price County Health Department began bacterial testing County-owned swimming beaches in 1990.  In August of 2003 the Smith Lake County Park was opened.  Testing at the beach began in April of 2004 in preparation for the summer recreational season.  The testing identified high levels of E. coli.  In June of 2004 the health department posted an advisory at boat landings on the river and Smith Lake beach, and contacted owners of property along the river by letter.

The health department met with City of Park Falls wastewater treatment plant personnel, and mapped the storm sewer locations and other potential areas of concern.  River sampling at multiple sites was performed too, as part of the investigation.  Through this work the mill’s discharge was identified as the source of high bacterial counts in the river.

The City of Park Falls Wastewater officials and Fraser Papers tested all the sanitary sewer lines in the paper mill to check for leaks into the river.  They determined that no leaks or cross connections were present.  The mill’s industrial waste stream is independent from its sanitary waste stream, which is sent to the Park Falls wastewater treatment plant.  After the initial investigation the DNR conducted a sanitary survey at the mill to document this fact for their program (see Appendix 2).  No leaks were found in the city’s system or the paper mill’s sewer system.  The river water above the paper mill had very low counts of E.coli, while the water coming from the paper mill’s secondary clarifier had extremely high counts of E. coli bacteria.

2.6  March 2005 Community Meetings
The representatives from Fraser/ Smart Paper, Wisconsin DNR and Price County Health Department worked with a facilitator from the University of Wisconsin-Extension to plan for a public information meeting.  It was acknowledged that those involved still did not have all the answers about of the E. coli situation in the river, but there were sufficient questions from the public to warrant an informational meeting.  

In March of 2005, a public meeting was held at the city hall in Park Falls.  Owners of shore land along the Flambeau were invited by postcard.  The local newspapers and local businesses received press releases and flyers.  In total, 75 people attended either the afternoon meeting or the evening meeting.  

The agenda for the informational meeting consisted of presentations by Tom Aartila (WDNR), Kristin Palecek (SMART Papers) and Tracy Ellis (Price County).  Once the presentations were complete, questions were taken from the public.  Additional panelists from the three agencies were present to help answer questions.  The top concerns of those present included (1) E. coli effects on fish edibility, (2) effects on humans and pets from swimming or contact with the water, and (3) effect of the perceived hazard on property values of homes along the river.  

Similar concerns raised to the Price County Health Department focused on property values, health risk for children and dogs, safety of eating the fish and canoeing on the river.  Residents have also expressed concern that the agencies do not sacrifice public health for economic interests.  
A final questionnaire was distributed, and results indicated that those present would like future updates on the testing results.  In September of 2005, results of sampling over the summer were compiled and a press release (appendix 3) was sent to the local newspapers.  The press release was also featured in a local UW-Extension newsletter.  

2.7 Implications for other Paper Mills in Wisconsin
Wisconsin has not systematically investigated bacterial water quality in rivers down stream of other paper mills.  Although no two paper mills are exactly alike, there are many similarities between them.  It is likely that some other Wisconsin paper mills have similarly high bacteria levels in their wastewater discharges. The situation has been documented at paper mills elsewhere (Clark, et al. 1992; Archibald 2000; Archibald 2007).    As the issue of promulgating inland lake water quality criteria for E. coli moves forward, this issue may need to be addressed at other facilities.  Working through the issue and developing an effective response on this project should better prepare the agencies for addressing the issue as it comes up at other pulp and paper mills. 
3.0 PROJECT SCOPE
The primary goals presented earlier defined the project scope for the 2005 season.

3.1  Characterize Public Health Implications
In order to find out if the bacteria found in the discharge from the mill pose a threat to public health, the agencies followed three approaches.  A)  The first was to conduct an in-depth sanitary survey of the mill’s wastewater treatment system to ensure that there were no cross connections or other means for sanitary wastes to enter the process wastewater.  B)  The second approach involved testing the wastewater for a battery of organisms that could pose a threat to public health if found in recreational surface water.  C)  The third approach involved bench top attempts in the lab to “grow” other (pathogenic) organisms in the wastewater under simulated plant conditions.   This third approach was a novel attempt to test the hypothesis that the existing nonpathogenic bacterial community was most adept at survival in this system and would out-compete other introduced organisms.  

3.2  Identification of Other Biologic Contaminant Sources
Because of the very high concentrations of E. coli in the river from the mill’s wastewater discharge, the agencies were concerned that sources of actual fecal material could be present but not distinquishable.  Results of the initial investigation work conducted by the Price County Health Department were reviewed, along with an assessment of potential natural runoff and man-made discharges into the river that could provide sources of bacteria.  Sampling locations were identified that would provide the best opportunity for identifying additional sources if they were present.  Ten locations were identified for testing on a monthly basis by DNR staff, while a subset of four of these locations were tested weekly by the Price County Health Department.  The monthly samples were analyzed for a broad list of potential biologic contaminants, while a shorter list of indicator organisms was used during the weekly samples.  Refer to Appendix 1 for a sampling site map and coordinates of the site locations.

3.3  Establish Alternative Beach Testing Method
Once the agencies become comfortable that the mill discharge does not pose a health hazard (contain harmful bacteria or other organisms, or contain bacteria from a human source) an alternative beach testing method is still needed.  For an alternative method to be acceptable, it must be insensitive to the bacteria in the mill’s wastewater but must be able to identify periods when bacterial risks to recreational water users is high.  

4.0 FINDINGS FROM 2005 - 2008
The findings related to the three primary goals for the project are summarized below.  Monitoring data is contained in attached appendices.  

4.1 Characterization of the Hazard

A. Findings of Sanitary Survey
On February 28th, 2005 a DNR wastewater engineer conducted a sanitary survey of the mill’s wastewater treatment operations.  This survey was conducted at the invitation of the mill and with their full cooperation and assistance.  The survey found no evidence of a sanitary cross connection or other means of introducing sanitary wastes to the industrial waste system at the facility.  A letter documenting the findings of the survey is included as appendix 2.  This letter written by Lonn Franson states, “…it is my conclusion that there is no possibility of a sanitary cross connection to the industrial wastewater treatment plant.” 

B.  Pathogenic E. coli Testing of Mill Effluent
In 2005 and 2006 the mill had the final effluent tested for pathogenic forms of  E. coli.  Samples were collected approximately monthly during ice-free periods of mill operation.  Samples were sent to Penn State’s Gastroenteric Disease Center laboratory and tested for the following virulence factors: heat labile toxin, heat stable toxin a and b, shiga-like toxin types I and II, cytotoxic necrotizing factors 1 and 2, bundle forming pili, O type 157, and H type 7.  All the pathogenic E. coli tests came back negative.  
C.  Challenge Testing at State Lab of Hygiene (Degnan 2007)
One objective of this study was to collect samples for microbiological analyses in order to develop a profile of heterotrophic bacteria, total coliforms, E. coli, Salmonella spp, and E. coli O157:H7 in different regions of the manufacturing process, beginning with wood chips and ending with final treated effluent water.  Heterotrophic bacteria, total coliforms, and E. coli represent normal flora (indigenous, non-pathogenic bacteria), while E. coli O157:H7 and Salmonella spp. represent bacterial strains that could cause human illness. 

The purpose of examining these samples was to: 1. Enumerate these organisms at each location to assess sources and potential growth areas; 2. Determine whether the pathogens E. coli O157:H7 or Salmonella spp.are introduced to the mill process via raw materials or are present in the mill processing water.  

Samples were collected on two dates in 2005.  Sample collection sites were as follows;  

1.  Raw materials (wood chips – collected as they are conveyed into chip silos) 
2.  Wastewater treatment plant influent (everything except combined de-ink mill   effluent).

3.  Combined de-ink mill effluent
4.  Primary clarifier effluent
5.  Aeration basin  

6.  Tertiary clarifier effluent
Fig. 1.  Mill Flow Path Configuration
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 E. coli was present on wood chips and at all other sampling sites.  The highest E. coli counts were found in the aeration basin.   E. coli O157:H7 and Salmonella spp. were not present at any of the sampling sites. 
A second objective of the study was to determine if pathogens introduced to mill process water could survive or multiply.  E. coli O157:H7 and Salmonella typhimurium were added to mill samples from sites 2-6.  The samples were incubated at temperatures representative of mill site conditions and periodically checked for survival of the added bacteria.  The added pathogens died off rapidly and were non-detectable in less than 24 hours.  
4.2 River Monitoring Findings

A. Summary of Findings from Price Co. Health Dept. 2004-2005 Weekly Testing 
A complete list of Health Dept. sample results is provided in appendix 4, table 1.  Health Dept. sampling sites on the river were generally the same as the four upstream sites sampled by the DNR (appendix 1).  One minor discrepancy was at the Lower Park Falls Flowage dam site (“Lower Dam”), where the Health Dept. sampled just above the dam off the west shoreline  while the DNR sampled just below the dam ( site LFD-2).  

The testing site on the Flambeau River at the Lower Dam was sampled by the Health Dept. in both 2004 and 2005.  The site is about 1.6 miles downstream of the mill effluent outfall.  The two years generally showed similar E. coli and enterococcal counts (appendix 4, table 8).  E. coli counts exceeded the swimming water standard (235 mpn /100 ml) at this site on 93% of sampling dates in 2004 and on 89% of sampling dates in 2005.  Enterococcal counts exceeded the swimming standard (62 mpn / 100 ml) on 29% of sampling dates in 2004 and on 36% of sampling dates in 2005.  

Fecal coliform testing was not done in 2004. No samples exceeded the fecal coliform swimming standard (400 cfu / 100 ml) at this site during 2005.

Upstream of the mill at Hines Park, fecal coliform counts in the river were relatively low during 2005 (appendix 4, table 6).  Median counts for E. coli, enterococci and fecal coliforms, were all in the 6-8 cfu, mpn / 100 ml range.  The enterococci swimming standard (62 mpn /100 ml) was exceeded on two dates.  On both days there was >2 in. of rain in the 24 hours preceding sample collection. 

On most dates in 2005 E. coli counts declined steadily with increasing distance downstream from the mill.  

Enterococcal counts did not show a steady downstream decline on most dates.  Enterococcal counts increased between the Lower Dam site and the Demars Road (CTH B) site on 57% of sampling dates.  However, enterococcal counts did decline on all dates between Demars Road and the beach at Smith Lake.  Only 2 of the 8 dates showing enterococci increases were preceded by significant rainfall.   

Fecal coliform counts showed a somewhat similar pattern to enterococci with increases between the Lower Dam site and Demars Road on 62% of sampling dates.  However, dates with fecal coliform increases did not correspond to dates with enterococci increases in most cases.  Fecal coliform counts decline between Demars Road and the beach at Smith Lake on 78% of dates.

The frequent increases in fecal coliform and enterococcal counts between the Lower Dam and Demars Road sites is probably due to the sampling site used at the Lower Dam.  The site was above the dam at the boat landing on the west shore.  There may not be adequate mixing of river water at that location to provide a good, representative sample of the river.  Higher bacterial counts may have been present in the main channel area.

Samples were collected by the DNR on 4 dates in 2005 and 2006 from just below the Lower Dam, where better mixing is more likely.  These samples showed declines in E. coli, fecal coliform and enterococcal counts between the Lower Dam and Demars Road on all dates, with the exception of an increased enterococcal count on one date.

A canoe trip between the Lower Dam and Demars Road was made by DNR staff to check for possible additional sources of fecal bacteria.  The only observable source was cattle being pastured in a portion of this reach.  The low number of cattle and the low intensity of pasturing indicated this was not likely to be a substantial bacterial source for the river.    

Beach sampling at Smith Lake during May though August found the swimming water standard for  E. coli (235 mpn/100 ml) was exceeded on 64% of dates in 2004 and on 22% of dates in 2005.(appendix 4, table 9)  It’s not clear why exceedances in 2004 were so much more frequent than in 2005.  Sample results for the Lower Dam site upstream appear to show fairly similar E.coli counts in the river in both years.  There may have been differences in survival times of the E. coli in the two years due to a shift in the strain of E. coli present or changed conditions in the wastewater treatment system.    The limited river sampling in 2004 did not allow further evaluation of potential survival time differences.  

The swimming water standard for enterococci (62 mpn/ 100 ml) was exceeded on no sampling dates at the beach in 2004 and on 13% of dates in 2005.  The fecal coliform swimming water standard (400 cfu / 100 ml) was exceeded on no sampling dates at the beach in 2005.  Fecal coliform samples were not collected at the beach in 2004.

B.  Summary of Findings from DNR 2005 Testing 

Sampling was done at 10 sites (appendix 1) on 3 dates in 2005.  E. coli, enterococci, and fecal coliform counts were similar to counts from County Health Dept. samples at comparable sites (appendix 4, tables 2-4).

Downstream of the Pixley Flowage (Smith Lake) E. coli counts were low on all dates with a maximum count of 50 mpn / 100 ml.  Fecal coliform counts were also low on the 2 dates sampled, with a maximum count of 10 cfu / 100 ml.  Enterococcal counts were variable.  Swimming water standard (62 mpn /100 ml) exceedances occurred at site DM-9 (above Dead Man Creek) on 2 of the 3 dates.  An exceedance also occurred on 1 date at site PD-7 (below Pixley Flowage dam).  There was no significant rain preceding the exceedance dates.

Samples were also tested for certain human pathogens likely to be found in northern waters.  Cysts (resting forms) of Cryptosporidium and Giardia, which are pathogenic protozoans,  E coli O157:H7 (a pathogenic strain of E. coli), and Salmonlla, a genus of pathogenic bacteria were tested for.  

 Cryptosporidium and Giardia cysts were only found at one site on one date.  The Smith Creek sample contained 33.3 Cryptosporidium cysts / 100 l and 100 Giardia cysts/ 100 l on July 12th, 2005.  Smith Creek receives drainage from a mix of woodland, wetland, urban, and agricultural areas.  It also has a substantial beaver population (a well-known source of Giardia), so there are a variety of potential sources of these organisms.

 E. coli O157:H7 and Salmonella were not detected in any of the samples.

The fecal coliform test method used (membrane filtration) was much less sensitive at detecting  E. coli than the specific E. coli test method used (enzymatic substrate).  E. coli is a fecal coliform bacteria and so should theoretically be detected with the fecal coliform test.  However at site LFD-2 (Lower Dam), downstream from the mill’s wastewater discharge, fecal coliform counts were only 0.03% to 1.7% of  E. coli counts.  This may have resulted from the membrane filtration method requiring healthier bacteria that are both alive and capable of growth, while the enzymatic substrate method requires that the bacteria only be alive.  Growth of non-target organisms can also interfere with the membrane filtration method and contribute to lower counts.
The mill’s biotreated, clarified wastewater discharge appeared to be the primary source of E. coli at the Smith Lake County Park beach.  Smith Creek and an unnamed creek enter the Pixley Flowage not far upstream from the beach. E. coli counts in these streams were less than 170 mpn / 100 ml on the dates sampled.  Flows in these streams are also relatively minor compared to the Flambeau River and so their inputs would be greatly diluted by river water.

C.  Summary of Findings from Price Co. Health Dept. 2006 Weekly Testing
A complete list of Health Dept. sampling results for 2006 is provided in appendix 4, table 1 at the end of this report.  The mill was closed from May through August 10th during the 2006 swimming beach season.  While closed, a reduced flow of water was maintained through the wastewater treatment system to keep it viable for the mill’s anticipated re-opening.  Mill effluent, river and beach sampling was conducted both during the closure and following the re-opening.

During mill closure in 2006, the mill effluent had greatly reduced E. coli counts compared to 2005 (appendix 4, table 7).  However, enterococcal counts were substantially increased.  Fecal coliform counts were variable.  There was no comparison data for fecal coliforms in 2005.

Following the mill’s re-opening, effluent E.coli counts increased, but were still lower than counts observed during 2005.  Enterococcal counts remained much higher than counts observed during 2005.  Fecal coliform counts became consistently high.  A shift in the microbial community of the mill’s wastewater treatment system apparently had occurred.  

During mill closure in 2006 there were no exceedances of the E. coli swimming water standard (235 mpn / 100 ml water) at the Lower Dam site.  However, the enterococci swimming water standard (62 mpn/ 100 ml) was exceeded on 50% of sampling dates, more frequently than in 2004 and 2005 when the mill was operating.  Fecal coliform counts were consistently low with all counts <40 / 100 ml.

Following the mill’s re-opening, E. coli counts at the Lower Dam site increased, but no swimming water standard exceedances occurred.  Enterococcal counts declined, with swimming water standard exceedances on 29% of sampling dates.   Fecal coliform counts increased substantially, but no swimming water standard exceedances occurred.  

It was also notable that fecal coliform counts in both mill effluent and at the Lower Dam site equaled or exceeded the E. coli counts on the great majority of sampling dates in 2006.  This was a change from 2005 when fecal coliform counts were much lower than E. coli counts.  This also indicates a shift in the microbial community of the mill’s wastewater treatment system or an enhanced viability of the E. coli strain present.

Upstream of the mill at Hines Park, fecal bacteria counts in the river were again relatively low during 2006 (appendix 4, table 6).  Median counts for E. coli, enterococci, and fecal coliform, were all in the 4-10 mpn,cfu / 100 ml range.  No swimming water standard exceedances occurred.

During mill closure in 2006 E. coli counts increased between the Lower Dam site and the Demars Road site on 55% of sampling dates.  E. coli counts declined between these sites on all dates after the mill re-opened.  Enterococcal and fecal coliform counts between these sites increased on 42% and 37% of dates, respectively.  Increases occurred both during mill closure and following re-opening.  As in 2005, this suggests that the Lower Dam sampling site used may not have provided good, representative samples of river water.  Additional sources of these bacteria could also be present between these sites.

Between the Demars Road site and Smith Lake beach E. coli, enterococci, and fecal coliform counts were roughly equal or decreasing on the great majority of dates both during mill closure and following re-opening.  This was again similar to 2005.

During mill closure in 2006 there were no exceedances of any bacteriological swimming water standards at the Smith Lake beach (appendix 4, table 9).  Following the mill’s re-opening, 1 of 3 sampling dates exceeded the  E. coli swimming water standard, 2 of 3 dates exceeded the enterococcal swimming water standard, and 2 of 3 dates exceeded the fecal coliform swimming water standard prior to the end of August (the end of the normal beach testing season).  However, beach testing was also done in September of 2006, during which no bacterial water standard exceedances occurred.

D.  Summary of Findings from DNR 2006 Testing
Five river sites and the mill effluent were sampled on June 26, 2006 (appendix 4, table 5) while the mill was closed. E. coli, enterococci, and fecal coliform counts were low at all sites, except a moderate enterococcal count of 100 mpn/ 100 ml was found for the mill effluent.  E. coli O157:H7 was not detected in any of the samples.  Salmonella was only detected at the Hines Park site (UF-1), upstream of the mill effluent outfall.  The sample had a count of 10 quasi mpn/ 100 ml.  No significant rainfall preceded the sampling.  Salmonella is known to be found occasionally in Wisconsin surface water.  The sources of these occasional Salmonella occurrences are not known.
E.  Summary of Findings from Price Co. Health Dept. 2007-8 Weekly Testing
E. coli testing at the Smith Lake beach was continued by the Health Dept. during 2007-8.  Only 1 of 12 samples exceeded the swimming water standard in 2007 and none of the 11 samples exceeded the swimming water standard in 2008 (table 9).  E. coli counts at the beach were very low in 2008, with a maximum of 21 mpn/ 100 ml.  Treated effluent samples from the mill in 2008 also had much lower E. coli counts than in previous years suggesting a further shift in the microbial community of the wastewater treatment system had occurred.   

F. Summary of Findings from DNR 2008 Testing
Samples were collected on two dates in 2008 in response to the low E. coli counts found at the beach and in mill effluent.  The results are shown in table 10.  The September 11th samples showed low counts (<10 per 100ml) for all three of the fecal bacteria indicators (E. coli, fecal coliform, and enterococci) at the beach and in the river below the mill.

The November 10th samples from the river above and below the mill also showed fairly low counts (< 130 per 100ml) for the three fecal bacteria indicators.  There was a substantial increase of other types of bacteria below the mill as indicated by the total coliform count and the heterotrophic plate count.
4.3 Results from Basic Indicator Bacteria Tests at Smith Lake Beach and Considerations for Future Use
At the Smith Lake beach  E. coli had swimming water standard  exceedances on 64% of dates in 2004, 22% in 2005, and 33% of August dates after the mill was re-opened in 2006 (14% of August – September 2006 dates) (table 9).  E. coli counts in mill effluent declined following the temporary mill closure.  Unfortunately, enterococci and fecal coliform counts increased.  The beach had E. coli swimming water standard exceedances on only 8% of dates (once) in 2007.  There were no exceedances in 2008.  Mill effluent samples showed low E. coli counts in 2008 indicating a further shift in the wastewater bacterial community.  It is uncertain what shifts in this bacterial community may occur in the future.  If the current community continues, E. coli could be a reliable swimming water standard at the Smith Lake beach.  If E. coli counts in mill effluent revert to earlier levels, the use of E. coli as a swimming water standard would be likely to continue to cause “false positives”due to mill effluent.   

Enterococci had swimming water standard exceedances on 0% of dates in 2004, 13% of dates in 2005, and 67% of August dates after the mill was re-opened in 2006 (29% of August – September 2006 dates).  Enterococci appear to be the indicator most sensitive to other (non-mill) fecal bacteria sources on the river.  Swimming water standard exceedances for enterococci were occasionally found at several sites on the river due to sources other than the mill (Hines Park, upstream of the mill after heavy rains; commonly increasing counts between Lower Dam and Demars Rd.; Smith Creek; Unnamed Creek; Flambeau River above Dead Man Creek).  If enterococcal counts in mill effluent remain at the high levels found in 2006, this indicator would probably result in frequent “false positives”.  If enterococcal counts in mill effluent return to 2004-5 levels, this indicator would probably only cause occasional “false positives” due to mill effluent.  This indicator would also probably trigger occasional beach hazardous swimming postings due to non-mill fecal bacteria sources.

Fecal coliform had swimming water standard exceedances on 0% of dates in 2004 and 2005, and 67% of August dates after the mill re-opened in 2006 (29% of the August – September 2006 dates).  There was only one river sample with a fecal coliform exceedance that may not have been mill related (DeMars Rd., July 5, 2005).  Lack of upstream sample results on that date makes this uncertain. If fecal coliform counts in mill effluent remain at the high levels found in 2006, this indicator would probably result in frequent “false positives”.  If fecal coliform counts in mill effluent return to 2004-5 levels, this test would be least likely to trigger beach postings, but may be relatively insensitive to non-mill fecal bacteria sources.  

4.4 Alternative Test Methods and Future Monitoring 
The State Lab of Hygiene (SLH) was been expanding their abilities to conduct microbial source tracking.  Methods are being developed and tested that will potentially allow identification of bacterial sources.  These methods can determine if a fecal indicator bacteria source is human, non-human, or non-fecal. Tests becoming available through the SLH include: Bacteroides, Bifidobacteria, Rhodococcus, coliphages, chemical testing for antimicrobials, hormones, and pharmaceuticals, and chemical testing for fecal sterols and stanols.  These methods will provide additional tools for identifying bacterial contamination of public health importance. 
The agencies will continue to explore the evolving monitoring options for future use.    Nationally there is a lot of research being conducted to find alternative water quality indicators that are better associated with protecting public health. However, at this time there is still no other known indicator test that could be used as a reliable swimming water standard for Smith Lake beach.  If mill effluent E. coli counts remain low, as in 2008, E. coli testing will serve as a reliable swimming water standard. 
Because the mill is currently undergoing changes and is hoping to make significant changes with the addition of biofuel production, the agencies will continue to work with the mill to ensure that any changes that could affect the quality and general nature of their effluent are recognized and addressed in our monitoring strategy.

5.0 CONCLUSIONS
· Based on past research and the monitoring that the agencies have conducted since this issue was identified, the elevated levels of bacteria in the Flambeau River from the mill do not represent a threat to public health.

· The presence of numerous coliform and enterococcal bacteria from the mill interferes with our ability to monitor for bacteria from true fecal sources using common indicator tests.

· After testing repeatedly with the most common indicator bacteria tests ( E. coli, enterococci, and fecal coliform) and exploring other testing options, an ideal monitoring approach that could identify harmful bacteria at the beach without being influenced by discharge from the mill has not yet been identified. 

· Microbial populations appear to have changed in the mill effluent following the shutdown and re-start of plant operations in the summer of 2006, and later, in 2008.  The currently low E. coli counts in mill effluent would allow effective E. coli testing at Smith Lake beach.  Possible future increases in mill effluent E. coli counts would again make E. coli testing at the beach unreliable.
· Wisconsin has not investigated similar mills across the state, but the release of harmless coliform and enterococcal bacteria in biotreated mill wastewaters is almost certainly not unique to the Flambeau River.

6.0 RECOMMENDATIONS
· Develop and post improved informational materials for the community and particularly people who use the beach at Smith Lake.

· Continue to monitor water quality at the beach on a routine basis.
· Post advisories based on the results of routine indicator bacteria tests at the beach and refer people to informational materials and signs at the beach for more information.

· Continue to research and evaluate new water quality monitoring techniques that could help us improve future monitoring of beach safety.

· Continue to closely coordinate efforts between the agencies and the mill.

· Convey the findings of this project to the community.

· Provide information about this project to DNR Water Program managers so that they are aware of the potential implications of this issue to facilities on other Wisconsin water bodies.

REFERENCES
Archibald, F.  2000.  The presence of coliform bacteria in Canadian pulp and paper mill water systems – a cause for concern?  Water Qual. Res. J. Canada.  35(1):1-22

Archibald, F.  2007.  Personal communication and report awaiting publication – Croteau, M.C., Renner, V.E., Archibald, F., Langlois, V.S., Cahn, J., Ridal, J., Trudeau, V.L., Lean, D.R.S.  Investigation of pathogenic Escherichia coli and microbial pathogens in pulp and paper mill biosolids.

Clark, T., Donnison, A., Mitchell, C.  1992.  Bacteriological water quality of pulp and paper mill effluents: the problem of Klebsiella pneumoniae.  TAPPI Proceedings, 1992 Environmental Conference.

Degnan, A.J.  2007.  Characterization of indigenous flora and pathogen survival in paper milling.  WI State Lab of Hygiene, Univ. of WI-Madison.  Report awaiting publication.

Gauthier, F., and Archibald, F.  2001.  The ecology of “fecal indicator” bacteria commonly found in pulp and paper mill water systems.  Wat. Res.  35(():2207-2218.

Appendix 1.  Flambeau River Bacteria Monitoring Sites, 2005

[image: image7.emf]TABLE  2.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 06/20/2005

Site  Site E. coli Enterococci Fecal coliformsCryptosporidium Giardia SalmonellaE. coli 0157H7 D.O. Temp.

No. Description per 100 ml per 100 ml per 100 ml per 100 l per 100 l per 100 ml per 500 ml mg/l C

UF-1 Upper Park Falls Flowage 7 7 ** <33.3 <33.3 <0.1 ABSENT

*** ***

LFD-2 Lower Park Falls Flowage dam 1600 220 ** <33.3 <33.3 <0.1 ABSENT

*** ***

CB-3 at CTH B 160 460 ** ** ** ** **

*** ***

SL-4 County Park beach 13 67 ** <33.3 <33.3 <0.1 ABSENT

*** ***

SC-5 Smith Creek mouth 82 121 ** <33.3 <33.3 <0.1 ABSENT

*** ***

UC-6 Unnamed creek mouth 60 160 ** <33.3 <33.3 <0.1 ABSENT

*** ***

PD-7 below Pixley Flowage dam 50 50 ** ** ** ** **

*** ***

CD-8 below Crowley Flowage dam 2 4.1 ** ** ** ** **

*** ***

DM-9 above Dead Man Creek 13 340 ** ** ** ** **

*** ***

BL-10 Boat landing above STH 70 15 28 ** ** ** ** **

*** ***

[image: image8.emf]TABLE 7.  MILL FINAL EFFLUENT BACTERIAL MONITORING RESULTS, 2005 AND 2006

(counts are mpn / 100 ml for E. coli and Enterococci, and cfu / 100 ml for fecal coliform)

2005 2005 2005 2006 2006 2006 2006

Date  E Coli  Enterococci Date  E Coli  Enterococci Fecal coliform

01/16 960,000 82 05/22 * 20 613 60

01/19 20,000,000 <100 05/30 * 7 1,553 90

04/11 100,500 325.7 06/12 * 10 >2,400 350

05/01 920,800 225.4 06/20 * 52 2,400 20

05/03 >2,419,600 1,119.9 06/26 * 5 2,419 70

06/06 42,600 307.6 07/10 * 4 1,600 20

07/05 2,400 1,506 07/17 * 10 866 10

07/18 16,800 1,203 07/24 * >2,400 >2,400 31,500

08/17 1,203,300 139.6 07/31 * 1,119 >2,419 198

09/12 816,400 235.9 08/07 * 43 >2,419 420

09/13 365,400 235.9 08/14 12,297 2,247 6,700

09/14 727,000 156.5 08/21 24,192 >24,192 29,000

10/30 46,110 116 08/28 72,700 >242,000 14,000

09/05 12,000 >2,400 26,000

range = 2,400 - 20,000,000 82 - 1,506 09/11 12 >2,419 220

median =  72,700 308 09/19 397 816 10,000

09/25 2,419 >2,419 23,000

*dates and stats for when mill was shut down

range* = 4 - >2,400 613 - >2,419 10 - 31,500

median* = 15 2,410 80

stats for when mill was re-opened

range = 12 - 72,700 816 - >242,000 220 - 29,000

median = 12,000 >2,419 14,000


[image: image9.emf]TABLE  8.  FLAMBEAU RIVER BACTI RESULTS FOR 

LOWER DAM SITE, 2004-2006

(counts / 100 ml)

2004 2005 Fecal

Date E. coli Enterococci Date E. coli Enterococci coliform

22-Apr 2400 nd 03-May >2400 nd nd

04-May 1732 nd 10-May >2400 nd nd

08-Jun >2400 nd 17-May 85 nd nd

21-Jun 280 nd 24-May 920 3 nd

29-Jun 75 nd 31-May 2000 8 nd

06-Jul >2400 nd 07-Jun 2300 14 nd

19-Jul >2400 111 14-Jun 5400 150 nd

28-Jul >2400 1200 21-Jun 2400 103 nd

02-Aug 980 nd 28-Jun 240,000 870 nd

11-Aug >2400 13 05-Jul 56 86 nd

17-Aug 2000 26 12-Jul 330 300 10

23-Aug 1400 11 19-Jul 280 37 10

31-Aug 12,000 16 26-Jul 2400 nd 80

12-Oct 1300 2 02-Aug 11,000 26 10

09-Aug 11,000 19 <10

range =  75 - >2,400 2 - 1,200 15-Sep 2400 29 40

median = 2,200 16 23-Aug 2,200 29 40

30-Aug 920 4 60

range = 56 - 240,000 3 - 870 <10 - 80

median = 2,350 29 25


DNR BACTERIOLOGICAL SAMPLING SITES

ON THE FLAMBEAU RIVER IN 2005

UF-1

Upper Park Falls Flowage, east shore at boat landing in Hines Park




N45o 56’ 25.0”, W90o 26’ 31.4” (Health Dept. “Hines” site)

LFD-2

Below Lower Park Falls dam, west shore 100 ft. downstream of dam

N45o 54’ 49.0”, W90o 26’ 52.2” (Health Dept. “Lower Dam” site was just above this dam at the boat landing)

CB-3

At CTH B (DeMars Rd.), north shore on upstream side of bridge




N45o 54’ 07.0”, W90o 28’ 27.2” (Health Dept. “DeMars” site) 

SL-4

Smith Lake County Park beach




N45o 54’ 15.8”, W90o 29’ 50.2” (Health Dept. “Smith Lake”site)

SC-5

Smith Creek, 0.2 miles upstream of its mouth




N45o 54’ 47.4”, W90o 29’ 25.2”

UC-6

Unnamed creek, 100 feet upstream of its mouth




N45o 54’ 40.4”, W90o 29’ 27.0”

PD-7

Below Pixley Flowage dam, south shore 300 ft. downstream of dam




N45o 52’ 45.5”, W90o 30’ 45.1”

CD-8

Below Crowley Flowage dam, east shore 200 ft. downstream of dam




N45o 52’ 05.2”, W90o 35’ 06.0”

DM-9

250 ft. upstream of the mouth of Dead Man Creek on the south shore of the river




N45o 50’ 25.5”, W90o 39’ 33.9” 

BL-10

Boat landing 0.4 miles upstream of the STH 70 bridge, east shore




N45o 51’ 50.2”, W90o 42’10.0”

Appendix 2.  February 28th, 2005 Sanitary Survey Documentation 

March 2, 2005

Ms. Kristin Palecek

Smart Papers

Park Falls Operation

200 First Avenue North

Park Falls, WI 54552

Re:  Sanitary Survey 

Dear Ms. Palecek:

This letter is to provide formal documentation for the completion of my sanitary survey at your facility on February 28, 2005.  Based upon my observations and review of the information submitted to date, I agree with your assessment and conclusion that there is no domestic sanitary waste entering the industrial process wastewater stream that is treated at your facilities wastewater treatment plant.  

Within the mill complex there are three primary buildings.  The first is described as the administration building.  The wastewater source from this building consists entirely of domestic wastewater that is connected to the City collection system.  The second building is described as the finishing building.  This structure is relatively new, there is no process water generated and the wastewater is discharged directly to the City collection system.  The third building, and main structure, houses the de-ink facility constructed in 1993, the paper machines, and the sulfite pulp digesters.  

A map of the main building was provided.  All sanitary waste sources, including toilet, sink, and shower sources were identified.  These sources and locations were personally observed during my inspection of the facility.  In addition, the plumbing connections from each source was located and observed from the lower floors below.  The plumbing connections were then visually followed without break to the main sanitary lift station for discharge to the City collection system.  The map also identified five of the seven the sanitary sources that were dye tested in May of 2004 for additional verification that there were no cross connections. 

In summary, it is my conclusion that there is no possibility of a sanitary cross connection to the industrial wastewater treatment plant.

If you have any questions, feel free to contact me at 715-634-9658 ext. 3514.

Sincerely,

Lonn Franson

Environmental Engineer

Cc:
Tom Aartila – Park Falls


Mike Hammers – WT/2 – Madison


Bob Masnado – WT/2 – Madison

Appendix 3: September 2005 Press Release
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2006 Fecal

Date E. coli Enterococci coliform

15-May * 10 4 10

22-May * 1 6 <10

30-May * 10 4 10

05-Jun * nd 49 10

12-Jun * 4 150 10

20-Jun * 13 231 10

26-Jun * 10 345 10

10-Jul * 13 210 <10

17-Jul * 1 138 <10

24-Jul * 79 58 <1

31-Jul * 27 82 40

07-Aug * 17 28 20

14-Aug 75 46 210

21-Aug 122 68 190

28-Aug 197 73 50

05-Sep 99 7 300

11-Sep 10 21 20

19-Sep 12 4 70

25-Sep 17 16 220

*dates and stats for when mill was shut down

range*= 1 - 79 4 - 345 <1 - 40

median*= 10 70 10

**stats for when mill resumed operation

range**= 10 - 197 4 - 68 20 - 300

median**= 46 21 190

Samples collected by Price Co. Health Dept. staff.

Lower dam site is at the boat landing just above the dam on Lower Park Falls Flowage.

The site is about 1.6 miles downstream of the mill effluent outfall.

nd = no data
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Press Release:  Testing for E. coli continues on the North Fork Flambeau

Contact person:  

Tracy Ellis, 

Price County Health Department

Title

(715) 

For immediate release: Monday, September 12, 2005

Testing for E. coli continues on the North Fork Flambeau

Park Falls WI – Price County Health Department, SmartPapers and the Wisconsin DNR have just completed a series of water tests on the North Fork of the Flambeau River.  Last summer, beach testing at Smith Lake Beach revealed high levels of E.coli and prompted the beach closing.  The source of the E.coli was found to be the paper mill on highway 182, then Fraser Paper.   A public meeting this spring informed landowners and other interested publics on the status and future testing.  At the time, Price County Health Department, SmartPapers and the Wisconsin DNR committed to testing the water throughout the summer and further investigating the issue. 

After 17 weeks of testing, the results indicated much lower levels of E.coli.  The beach testing site only exceeded the acceptable limit 4 times throughout the 17 weeks.  The beach was reportedly very busy this summer with many people and animals swimming in the river.   There have been no reported cases of illness or rashes that can be traced back to beach use.  However, due to lab testing time, the beach did remain posted the entire summer.  Further tests, done by the DNR, indicated that E.coli numbers south of Smith Lake Beach were insignificant.  

The three parties met again this past week to discuss the results and future implications.  Specialists will be evaluating the testing results to see whether any environmental factors, such as rainfall, are impacting the appearance of high E.coli numbers.  Although the results appear to be moving in the positive direction, testing will continue this fall and next summer.  

Appendix  4:  Monitoring Results 
Table 1.  Price Co. Health Dept. Flambeau River Bacterial Monitoring Results, 2004 – 2006
E. coli and enterococci counts are mpn / 100 ml; Fecal coliform counts are cfu / 100 ml




E.coli >235 mpn / 100 ml Beach is Posted, >1000 mpn / 100 ml Beach is Closed




Enterococci swimming water “standard” is 62 mpn / 100 ml







Fecal Coliform swimming water “standard” is  400 cfu / 100 ml

LA= Lab Accident







Flambeau River-2004







Date
Site


Fecal

E.Coli

Enterococci



4/15/2004
Hines







Flambeau Papers







Lower Dam







Demars







Smith Lake



>2419.0/100ml




4/22/2004
Hines







Flambeau Papers





Lower Dam



2400.0/100ml



Demars





Smith Lake




5/4/2004
Hines





Flambeau Papers





Lower Dam



1732.09/100ml



Demars





Smith Lake



387.3/100ml


6/2/2004
Hines





Flambeau Papers





Lower Dam





Demars





Smith Lake



1600.0/100ml


6/8/2004
Hines





Flambeau Papers





Lower Dam



<2400.0/100ml



Demars





Smith Lake



>2400.0/100ml


6/15/2004
Hines





Flambeau Papers





Lower Dam





Demars





Smith Lake



21.0/100ml


6/21/2004
Hines





Flambeau Papers





Lower Dam



280.0/100ml



Demars





Smith Lake



74.0/100ml


6/29/2004
Hines





Flambeau Papers





Lower Dam



75.0/100ml



Demars





Smith Lake



6.0/100ml


7/6/2004
Hines





Flambeau Papers





Lower Dam



>2400.0/100ml



Demars





Smith Lake



240.0/100ml


7/12/2004
Hines





Flambeau Papers





Lower Dam



OS



Demars





Smith Lake



OS


7/19/2004
Hines





Flambeau Papers





Lower Dam



>2400.0/100ml
111.0/100ml


Demars





Smith Lake



460.0/100ml
10.0/100ml

7/28/2004
Hines





Flambeau Papers





Lower Dam



>2400.0/100ml
1200.0/100ml


Demars





Smith Lake



920.0/100ml
18.0/100ml

8/2/2004
Hines





Flambeau Papers





Lower Dam



980.0/100ml
NR


Demars





Smith Lake



>2400.0/100ml
NR

8/11/2004
Hines





Flambeau Papers





Lower Dam



>2400.0/100ml
13.0/100ml


Demars





Smith Lake



1050.0/100ml
31.0/100ml

8/17/2004
Hines





Flambeau Papers





Lower Dam



2000.0/100ml
26.0/100ml


Demars





Smith Lake



18.0/100ml
3.0/100ml

8/23/2004
Hines





Flambeau Papers





Lower Dam



1400.0/100ml
10.9/100ml


Demars





Smith Lake



10.0/100ml
0.0/100ml

8/31/2004
Hines





Flambeau Papers





Lower Dam



12000/100ml
16.0/100ml


Demars





Smith Lake



1300.0/100ml
18.0/100ml

10/12/2004
Hines





Flambeau Papers





Lower Dam



1300/100ml
2.0/100ml


Demars





Smith Lake



5650.0/100ml
4.0/100ml

Flambeau River -2005







Date
Site


Fecal

E.Coli

Enterococci



5/3/2005
Hines







SMART Papers







Lower Dam



>2400/100ml





Demars




>2400/100ml





Smith Lake



>2400/100ml




5/10/2005
Hines







SMART Papers





Lower Dam



>2400/100ml



Demars




>2400/100ml



Smith Lake



1300/100ml


5/17/2005
Hines





SMART Papers





Lower Dam



85/100ml 



Demars




85/100ml 



Smith Lake



140/100ml


5/24/2005
Hines



<10/100ml
2/100ml


SMART Papers





Lower Dam



920/100ml 
3.1/100ml


Demars




110/100ml 
7.4/100ml


Smith Lake



140/100ml 
1/100ml

5/31/2005
Hines



<1/100ml
3/100ml


SMART Papers





Lower Dam



2000/100ml
8.4/100ml


Demars




72/100ml 
21/100ml


Smith Lake



18/100ml
5.6/100ml

6/7/2005
Hines




61/100ml
7/100ml


SMART Papers





Lower Dam



2300/100ml 
14/100ml


Demars




159/100ml 
12/100ml 


Smith Lake



157/100ml 
33/100ml

6/14/2005
Hines



24/100ml
77/100ml


SMART Papers





Lower Dam



5400/100ml 
150/100ml


Demars




1600/100ml 
870/100ml


Smith Lake



47/100ml 
15/100ml

6/21/2005
Hines



3/100ml

6/100ml


SMART Papers





Lower Dam



2400/100ml
103/100ml


Demars




46/100ml
69/100ml


Smith Lake



11/100ml
19/100ml

6/28/2005
Hines



70/100ml
110/100ml


SMART Papers





Lower Dam



240000/100ml
870/100ml


Demars




170000/100ml
820/100ml


Smith Lake



5600/100ml
300/100ml







(6/27 beach flooded)

7/5/2005
Hines


LA

5.2/100ml
8.6/100ml


SMART Papers





Lower Dam

LA

40/100ml
86/100ml


Demars


790/100ml
370/100ml
>2419.2/100ml


Smith Lake

90/100ml
8.6/100ml
20/100ml

7/12/2005
Hines

20/100ml
3.0/100ml
6.3/100ml


F.R.PaperMill





Lower Dam

10/100ml
290/100ml
300/100ml


Demars


60/100ml
21/100ml
100/100ml


Smith Lake

50/100ml
6.3/100ml
78/100ml

7/19/2005
Hines

<10/100ml
4.1/100ml
8.6/100ml


SMART Papers





Lower Dam

10/100ml
150/100ml
37/100ml


Demars


30/100ml
41/100ml
40/100ml


Smith Lake

<10/100ml
47/100ml
23/100ml

7/26/2005
Hines

10/100ml
51/100ml
24/100ml


SMART Papers





Lower Dam

80/100ml
1700/100ml
N/A


Demars


100/100ml
300/100ml
82/100ml


Smith Lake

10/100ml
29/100ml
2/100ml

8/2/2005

Hines

10/100ml
11/100ml
6.3/100ml


SMART Papers





Lower Dam

10/100ml
>2400/100ml
26/100ml


Demars


40/100ml
48/100ml
17/100ml


Smith Lake

20/100ml
8.4/100ml
6.3/100ml

8/9/2005

Hines

<10/100ml
4/100ml

3.1/100ml


SMART Papers





Lower Dam

<10/100ml
>2400/100ml
19/100ml


Demars


50/100ml
2000/100ml
31/100ml


Smith Lake

210/100ml
210/100ml
26/100ml

8/15/2005
Hines

<10/100ml
4/100ml

3.1/100ml


SMART Papers





Lower Dam

40/100ml
2400/100ml
29/100ml


Demars


<10/100ml
490/100ml
610/100ml


Smith Lake

20/100ml
7/100ml

13/100ml

8/23/2005
Hines

10/100ml
11/100ml
5.1/100ml


SMART Papers





Lower Dam

40/100ml
>2400/100ml
29/100ml


Demars


40/100ml
1700/100ml
12/100ml


Smith Lake

10/100ml
27/100ml
6.3/100ml

8/30/2005
Hines

<10/100ml
1/100ml

1/100ml


SMART Papers





Lower Dam

60/100ml
870/100ml
4/100ml


Demars


40/100ml
230/100ml
5/100ml


Smith Lake

<10/100ml
50/100ml
3/100ml

Flambeau River -2006







Date
Site


Fecal

E.Coli

Enterococci



5/15/2006
Hines

10/100 ML
17/100 ML
<1/100 ML




SMART Papers

N/A

N/A

N/A




Lower Dam

10/100 ML
10/100 ML
4/100 ML




Demars


<10/100 ML
6/100 ML
13/100 ML




Smith Lake

<10/100 ML
6.3/100 ML
2/100 ML



5/22/2006
Hines

<10/100 ML
3/100 ML
4/100 ML




SMART Papers

60/100 ML
20/100 ML
613/100 ML


Lower Dam

<10/100 ML
1/100 ML
6/100 ML


Demars


<10/100 ML
13/100 ML
3.1/100 ML


Smith Lake

<10/100 ML
2/100 ML
4.0/100 ML

5/30/2006
Hines

<10/100 ML
5/100 ML
10/100 ML


SMART Papers

90/100 ML
7/100 ML
1553/100 ML


Lower Dam

10/100 ML
10/100 ML
4/100 ML


Demars


20/100 ML
31/100 ML
5/100 ML


Smith Lake

20/100 ML
15/100 ML
7/100 ML

6/5/2006
Hines


10/100 ML
LA

4/100 ML


SMART Papers

350/100 ML
LA

LA


Lower Dam

10/100 ML
LA

49/100 ML


Demars


20/100 ML
LA

30/100 ML


Smith Lake

20/100 ML
7/100 ML
6/100 ML

6/12/2006
Hines

<10/100ml
4/100ml 

1/100ml


SMART Papers

20/100ml
10/100ml
>2400/100ml


Lower Dam

10/100ml
4/100ml 

150/100ml


Demars


<10/100ml
10/100ml
93/100ml


Smith Lake




6/20/2006
Hines

10/100ml
11/100ml
1/100ml


SMART Papers

70/100ml
52/100ml
2400/100ml


Lower Dam

10/100ml
13/100ml
231/100ml


Demars


10/100ml
12/100ml
107/100ml


Smith Lake

<10/100ml
4.1/100ml
11/100ml

6/26/2006
Hines

10/100ml
8.5/100ml
5.2/100ml


SMART Papers

20/100ml
5.2/100ml
2419.2/100ml


Lower Dam

10/100ml
9.8/100ml
344.8/100ml


Demars


10/100ml
8.6/100ml
69.5/100ml


Smith Lake

<10/100ml
5.2/100ml
5.2/100ml

7/10/2006
Hines

20/100ml
5/100ml

13/100ml


SMART Papers

10/100ml
4/100ml

1600/100ml


Lower Dam

<10/100ml
13/100ml
210/100ml


Demars


<10/100ml
1/100ml

>24000/100ml


Smith Lake

10/100ml
4/100ml

29/100ml

7/17/2006
Hines

30/100ml
4/100ml

8/100ml


SMART Papers

10/100ml
10/100ml
866/100ml


Lower Dam

<10/100ml
1/100ml

138/100ml


Demars


50/100ml
60/100ml
238/100ml


Smith Lake

<10/100ml
7/100ml

11/100ml

7/24/2006
Hines

40/100ml
34/100ml
16/100ml


SMART Papers

31500/100ml
>2400/100ml
>2400/100ml


Lower Dam

<1/100ml
79/100ml
58/1000ml


Demars


120/100ml
190/100ml
23/100ml


Smith Lake

130/100ml
68/100ml
20/100ml

7/31/2006
Hines

30/100ml
26/100ml
17/100ml


F.R.PaperMill

198/100ml
1119/100ml
>2419.2/100ml


Lower Dam

40/100ml
27/100ml
82/100ml


Demars


90/100ml
38/100ml
42/100ml


Smith Lake

90/100ml
29/100ml
46/100ml

8/7/2006
Hines


<10/100ml
5/100ml

8/100ml


F.R. PaperMill

420/100ml
43/100ml
>2419/100ml


Lower Dam

20/100ml
17/100ml
28/100ml


Demars


130/100ml
17/100ml
34/100ml


Smith Lake

10/100ml
5/100ml

7/100ml

8/14/2006
Hines

<10/100ml
1/100ml

15/100ml


F.R. PaperMill

6700/100ml
12297/100ml
2247/100ml


Lower Dam

210/100ml
75/100ml
46/100ml


Demars


60/100ml
70/100ml
1986/100ml


Smith Lake

490/100ml
435/100ml
13/100ml

8/21/2006
Hines

40/100ml
9/100ml

29/100ml


F.R.PaperMill

29000/100ml
24192/100ml
>24192/100ml


Lower Dam

190/100ml
122/100ml
68/100ml


Demars


230/100ml
84/100ml
261/100ml


Smith Lake

590/100ml
183/100ml
153/100ml

8/28/2006
Hines

10/100ml
3/100ml

4/100ml


F.R. PaperMill

14000/100ml
72700/100ml
>242000/100ml


Lower Dam

50/100ml
197/100ml
73/100ml


Demars


40/100ml
167/100ml
46/100ml


Smith Lake

10/100ml
12/100ml
102/100ml

9/5/2006
Hines


<10/100ml
1/100ml

2/100ml


Flambeau Mill

26000/100ml
12000/100ml
>2400/100ml


Lower Dam

300/100ml
99/100ml
7/100ml


Demars


280/100ml
35/100ml
6/100ml


Smith Lake

210/100ml
8/100ml

10/100ml

9/11/2006
Hines

<10/100ml
4/100ml

2/100ml


Flambeau Mill

220/100ml
12/100ml
>2419/100ml


Lower Dam

20/100ml
10/100ml
21/100ml


Demars


<10/100ml
8/100ml

10/100ml


Smith Lake

<10/100ml
3/100ml

3/100ml

9/19/2006
Hines

<10/100ml
<1.0/100ml
4.0/100ml


Flambeau Mill

10000/100ml
397/100ml
816/100ml


Lower Dam

70/100ml
12/100ml
4/100ml


Demars


150/100ml
5/100ml

21/100ml


Smith Lake

60/100ml
8/100ml

4/100ml

9/25/2006
Hines

<10/100ml
2/100ml

2/100ml


Flambeau Mill

23000/100ml
2419/100ml
>2419/100ml


Lower Dam

220/100ml
17/100ml
16/100ml


Demars


200/100ml
11/100ml
1/100ml


Smith Lake

190/100ml
9/100ml

<1/100ml

[image: image11.png]




[image: image5.emf]TABLE  3.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 07/12/2005

Site  Site E. coli EnterococciFecal coliformsCryptosporidium Giardia SalmonellaE. coli 0157H7 D.O. Temp.

No. Description per 100 ml per 100 ml per 100 ml per 100 l per 100 l per 100 ml per 500 ml mg/l C

UF-1 Upper Park Falls Flowage 2 11 10 <33.3 <33.3 <0.1 ABSENT

7.6 26.4

LFD-2 Lower Park Falls Flowage dam 1200 1100 20 <33.3 <33.3 <0.1 ABSENT

5.7 26.3

CB-3 at CTH B 17 300 10 *** *** *** ***

*** ***

SL-4 County Park beach 55 23 70 <33.3 <33.3 <0.1 ABSENT

8.8 31.6

SC-5 Smith Creek mouth 32 35 20 33.3 100 <0.1 ABSENT

4.3 24.7

UC-6 Unnamed creek mouth 120 210 80 <33.3 <33.3 <0.1 ABSENT

10.1 19.5

PD-7 below Pixley Flowage dam 11 88 10 *** *** *** ***

*** ***

CD-8 below Crowley Flowage dam 15 17 10 *** *** *** ***

*** ***

DM-9 above Dead Man Creek 5 100 <10 *** *** *** ***

*** ***

BL-10 Boat landing above STH 70 6 12 <10 *** *** *** ***

*** ***



[image: image6.emf]TABLE  4.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 08/09/2005

Site Site E. coli EnterococciFecal coliformsCryptosporidium Giardia SalmonellaE. coli 0157H7 D.O. Temp.

No. Description per 100 ml per 100 ml per 100 ml per 100 l per 100 l per 100 ml per 500 ml mg/l C

UF-1 Upper Park Falls Flowage 2* 3* <10* *** *** *** ***

*** ***

LFD-2 Lower Park Falls Flowage dam 198,630 63 60 *** *** *** ***

6.7 25.3

CB-3 at CTH B 1000* 31* 50* *** *** *** ***

*** ***

SL-4 County Park beach 330* 26* 210* *** *** *** ***

*** ***

SC-5 Smith Creek mouth 14 48 90 *** *** *** ***

5.4 24.6

UC-6 Unnamed creek mouth 162 461 180 *** *** *** ***

8.2 18.5

PD-7 below Pixley Flowage dam 14 6 <10 *** *** *** ***

6.9 25.5

CD-8 below Crowley Flowage dam <1 5 <10 *** *** *** ***

7 25

DM-9 above Dead Man Creek <1 37 <10 *** *** *** ***

6.2 24.5

BL-10 Boat landing above STH 70 4 16 <10 *** *** *** ***

7.1 24.7

*samples collected by Price Co. Health Dept.


	TABLE 5.  DNR FLAMBEAU RIVER BACTERIAL MONITORING RESULTS 06-29-2006 
	
	
	

	
	
	
	
	
	

	
	E. coli
	Fecal coliform
	Enterococci
	E. coli 0157:H7
	Salmonella

	SITE
	(mpn/
100 ml)
	(cfu/100 ml)
	(mpn/100 ml)
	(presence,absence/500 ml)
	(quasi mpn/100 ml)

	Hines Park boat landing (UF-1)
	3
	<10
	7
	0
	10

	Paper Mill effluent
	15
	20
	100
	0
	<0.1

	Below Lower Park Falls Flowage dam (LFD-2)
	19
	10
	13
	0
	<0.1

	CTH B (CB-3)
	6
	<10
	10
	0
	<0.1

	Smith Lake beach (SL-4)
	2
	<10
	7
	0
	<0.1

	Below Pixley Flowage dam (PD-7)
	4
	<10
	7
	0
	<0.1


	TABLE  6.  FLAMBEAU RIVER BACTERIAL MONITORING RESULTS FOR HINES PARK SITE, 2005-2006 

	
	
	(counts / 100 ml)
	
	
	
	

	2005
	
	
	
	
	
	
	

	Date
	Fecal coliform (cfu)
	E. coli (mpn)
	Enterococci (mpn)
	
	
	
	

	24-May
	nd
	<10
	2
	
	
	
	

	31-May
	nd
	<1
	3
	
	
	
	

	7-Jun
	nd
	61
	7
	
	
	
	

	14-Jun
	nd
	24
	77
	2.11” rain in previous 24 hr
	

	21-Jun
	nd
	3
	6
	
	
	
	

	28-Jun
	nd
	70
	110
	2.27” rain in previous 24 hr
	

	5-Jul
	nd
	11
	9
	
	
	
	

	12-Jul
	20
	9
	3
	
	
	
	

	19-Jul
	<10
	4
	9
	
	
	
	

	26-Jul
	10
	40
	24
	1.20” rain in previous 24 hr
	

	2-Aug
	10
	6
	6
	
	
	
	

	9-Aug
	<10
	2
	3
	
	
	
	

	15-Aug
	<10
	3
	3
	
	
	
	

	23-Aug
	10
	11
	5
	
	
	
	

	30-Aug
	<10
	5
	1
	
	
	
	

	
	
	
	
	
	
	
	

	range =
	<10 – 20
	<1 – 70
	1 – 110
	
	
	
	

	median = 
	8
	6
	6
	
	
	
	

	TABLE 6.  (cont.)


	
	
	
	
	
	
	

	2006
	
	
	
	
	
	
	

	Date
	Fecal coliform
	E. coli
	Enterococci
	
	
	
	

	15-May
	10
	17
	<1
	
	
	
	

	22-May
	<10
	3
	4
	
	
	
	

	30-May
	<10
	5
	10
	
	
	
	

	5-Jun
	10
	nd
	4
	
	
	
	

	12-Jun
	<10
	4
	1
	
	
	
	

	20-Jun
	10
	11
	1
	
	
	
	

	26-Jun
	10
	8
	5
	
	
	
	

	10-Jul
	20
	5
	13
	
	
	
	

	17-Jul
	30
	4
	8
	
	
	
	

	24-Jul
	40
	34
	16
	
	
	
	

	31-Jul
	30
	26
	17
	
	
	
	

	7-Aug
	<10
	5
	8
	
	
	
	

	14-Aug
	<10
	1
	15
	
	
	
	

	21-Aug
	40
	9
	29
	
	
	
	

	28-Aug
	10
	3
	4
	
	
	
	

	5-Sep
	<10
	1
	2
	
	
	
	

	11-Sep
	<10
	4
	2
	
	
	
	

	19-Sep
	<10
	<1
	4
	
	
	
	

	25-Sep
	<10
	2
	2
	
	
	
	

	
	
	
	
	
	
	
	

	range =
	<10 – 40
	<1 – 34
	<1 – 29
	
	
	
	

	median = 
	10
	4
	4
	
	
	
	

	
	
	
	
	
	
	
	

	Samples collected by Price Co. Health Dept. staff.
	
	
	
	

	Hines Park site is at the boat landing on Upper Park Falls Flowage.  
	
	

	It is upstream of the paper mill effluent outfall.
	
	
	
	

	Nd = no data 
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	TABLE  9.   MAY – AUGUST BEACH SAMPLE RESULTS FOR SMITH LAKE (PIXLEY FLOWAGE) 2004-2008

	
	
	
	
	
	

	
	
	E. coli results; standard = 235 mpn / 100 ml
	

	
	
	
	
	
	

	
	No of 
	No. of 
	%
	Maximum
	

	Year
	Samples
	Standard Exceedances
	Exceedances
	Count/100 ml
	

	2004
	14
	9
	64
	5,650
	

	2005
	18
	4
	22
	5,600
	

	2006 – mill closed
	11
	0
	0
	68
	

	2006 – mill reopened
	3
	1
	33
	435
	

	2007
	12
	1
	8
	>2419
	

	2008
	11
	1
	0
	21
	

	
	
	

	
	
	Enterococci results; standard = 62 mpn / 100 ml

	
	
	
	
	
	

	
	No of 
	No. of 
	%
	Maximum
	

	Year
	Samples
	Standard Exceedances
	Exceedances
	Count/100 ml
	

	2004
	7
	0
	0
	31
	

	2005
	15
	2
	13
	300*
	

	2006 – mill closed
	11
	0
	0
	46
	

	2006 – mill reopened
	3
	2
	67
	153
	

	
	
	
	
	
	

	
	
	
	
	*2.27 in. of rain in 24 hours preceding sample

	
	
	
	
	
	

	
	
	Fecal coliform results; standard = 400 cfu / 100 ml

	
	
	
	
	
	

	
	No of 
	No. of 
	%
	Maximum
	

	Year
	Samples
	Standard Exceedances
	Exceedances
	Count/100 ml
	

	2004
	no data
	no data
	no data
	no data
	

	2005 (7/5-8/30 only)
	9
	0
	0
	210
	

	2006 – mill closed
	12
	0
	0
	130
	

	2006 – mill reopened
	3
	2
	67
	590
	


TABLE 10.  DNR FLAMBEAU RIVER BACTERIAL MONITORING RESULTS 2008
September 11, 2008

	Site
	E. coli (mpn/100ml)
	Fecal coliform (cfu/100ml)
	Enterococci (mpn/100ml)

	Smith Lake beach
	3
	<10
	3

	Lower Park Falls Flowage dam
	2
	<10
	1

	At CTH B
	5
	10
	3


November 10, 2008

	Site
	E. coli (mpn/100ml)
	Fecal coliform (cfu/100ml)
	Enterococci (mpn/100ml)
	Total coliform (mpn/100ml)
	Heterotrophic plate count (no./ml)

	Upper Park Falls Flowage
	1
	<10
	<1
	238
	113

	Lower Park Falls Flowage Dam
	11
	130
	10
	2980
	5300

	At CTH B
	5
	30
	10
	2419
	5100
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		TABLE  2.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 06/20/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		7		7		**		<33.3		<33.3		<0.1		ABSENT		***		***

		LFD-2		Lower Park Falls Flowage dam		1600		220		**		<33.3		<33.3		<0.1		ABSENT		***		***

		CB-3		at CTH B		160		460		**		**		**		**		**		***		***

		SL-4		County Park beach		13		67		**		<33.3		<33.3		<0.1		ABSENT		***		***

		SC-5		Smith Creek mouth		82		121		**		<33.3		<33.3		<0.1		ABSENT		***		***

		UC-6		Unnamed creek mouth		60		160		**		<33.3		<33.3		<0.1		ABSENT		***		***

		PD-7		below Pixley Flowage dam		50		50		**		**		**		**		**		***		***

		CD-8		below Crowley Flowage dam		2		4.1		**		**		**		**		**		***		***

		DM-9		above Dead Man Creek		13		340		**		**		**		**		**		***		***

		BL-10		Boat landing above STH 70		15		28		**		**		**		**		**		***		***





7-12-05

		

		TABLE  3.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 07/12/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		2		11		10		<33.3		<33.3		<0.1		ABSENT		7.6		26.4

		LFD-2		Lower Park Falls Flowage dam		1200		1100		20		<33.3		<33.3		<0.1		ABSENT		5.7		26.3

		CB-3		at CTH B		17		300		10		***		***		***		***		***		***

		SL-4		County Park beach		55		23		70		<33.3		<33.3		<0.1		ABSENT		8.8		31.6

		SC-5		Smith Creek mouth		32		35		20		33.3		100		<0.1		ABSENT		4.3		24.7

		UC-6		Unnamed creek mouth		120		210		80		<33.3		<33.3		<0.1		ABSENT		10.1		19.5

		PD-7		below Pixley Flowage dam		11		88		10		***		***		***		***		***		***

		CD-8		below Crowley Flowage dam		15		17		10		***		***		***		***		***		***

		DM-9		above Dead Man Creek		5		100		<10		***		***		***		***		***		***

		BL-10		Boat landing above STH 70		6		12		<10		***		***		***		***		***		***





8-9-05

		

		TABLE  4.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 08/09/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		2*		3*		<10*		***		***		***		***		***		***

		LFD-2		Lower Park Falls Flowage dam		198,630		63		60		***		***		***		***		6.7		25.3

		CB-3		at CTH B		1000*		31*		50*		***		***		***		***		***		***

		SL-4		County Park beach		330*		26*		210*		***		***		***		***		***		***

		SC-5		Smith Creek mouth		14		48		90		***		***		***		***		5.4		24.6

		UC-6		Unnamed creek mouth		162		461		180		***		***		***		***		8.2		18.5

		PD-7		below Pixley Flowage dam		14		6		<10		***		***		***		***		6.9		25.5

		CD-8		below Crowley Flowage dam		<1		5		<10		***		***		***		***		7		25

		DM-9		above Dead Man Creek		<1		37		<10		***		***		***		***		6.2		24.5

		BL-10		Boat landing above STH 70		4		16		<10		***		***		***		***		7.1		24.7

						*samples collected by Price Co. Health Dept.
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		TABLE 7.  MILL FINAL EFFLUENT BACTERIAL MONITORING RESULTS, 2005 AND 2006

						(counts are mpn / 100 ml for E. coli and Enterococci, and cfu / 100 ml for fecal coliform)

		2005		2005		2005				2006				2006		2006		2006

		Date		E Coli		Enterococci				Date				E Coli		Enterococci		Fecal coliform

		01/16		960,000		82				05/22		*		20		613		60

		01/19		20,000,000		<100				05/30		*		7		1,553		90

		04/11		100,500		325.7				06/12		*		10		>2,400		350

		05/01		920,800		225.4				06/20		*		52		2,400		20

		05/03		>2,419,600		1,119.9				06/26		*		5		2,419		70

		06/06		42,600		307.6				07/10		*		4		1,600		20

		07/05		2,400		1,506				07/17		*		10		866		10

		07/18		16,800		1,203				07/24		*		>2,400		>2,400		31,500

		08/17		1,203,300		139.6				07/31		*		1,119		>2,419		198

		09/12		816,400		235.9				08/07		*		43		>2,419		420

		09/13		365,400		235.9				08/14				12,297		2,247		6,700

		09/14		727,000		156.5				08/21				24,192		>24,192		29,000

		10/30		46,110		116				08/28				72,700		>242,000		14,000

										09/05				12,000		>2,400		26,000

		range =		2,400 - 20,000,000		82 - 1,506				09/11				12		>2,419		220

		median =		72,700		308				09/19				397		816		10,000

										09/25				2,419		>2,419		23,000

										*dates and stats for when mill was shut down

										range* =				4 - >2,400		613 - >2,419		10 - 31,500

										median* =				15		2,410		80

										stats for when mill was re-opened

										range =				12 - 72,700		816 - >242,000		220 - 29,000

										median =				12,000		>2,419		14,000
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		TABLE  8.  FLAMBEAU RIVER BACTI RESULTS FOR

						LOWER DAM SITE, 2004-2006

						(counts / 100 ml)

		2004								2005								Fecal

		Date		E. coli		Enterococci				Date				E. coli		Enterococci		coliform

		22-Apr		2400		nd				3-May				>2400		nd		nd

		4-May		1732		nd				10-May				>2400		nd		nd

		8-Jun		>2400		nd				17-May				85		nd		nd

		21-Jun		280		nd				24-May				920		3		nd

		29-Jun		75		nd				31-May				2000		8		nd

		6-Jul		>2400		nd				7-Jun				2300		14		nd

		19-Jul		>2400		111				14-Jun				5400		150		nd

		28-Jul		>2400		1200				21-Jun				2400		103		nd

		2-Aug		980		nd				28-Jun				240,000		870		nd

		11-Aug		>2400		13				5-Jul				56		86		nd

		17-Aug		2000		26				12-Jul				330		300		10

		23-Aug		1400		11				19-Jul				280		37		10

		31-Aug		12,000		16				26-Jul				2400		nd		80

		12-Oct		1300		2				2-Aug				11,000		26		10

										9-Aug				11,000		19		<10

		range =		75 - >2,400		2 - 1,200				15-Sep				2400		29		40

		median =		2,200		16				23-Aug				2,200		29		40

										30-Aug				920		4		60

										range =				56 - 240,000		3 - 870		<10 - 80

										median =				2,350		29		25
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				TABLE  8. (cont.)

				2006								Fecal

				Date				E. coli		Enterococci		coliform

				15-May		*		10		4		10

				22-May		*		1		6		<10

				30-May		*		10		4		10

				5-Jun		*		nd		49		10

				12-Jun		*		4		150		10

				20-Jun		*		13		231		10

				26-Jun		*		10		345		10

				10-Jul		*		13		210		<10

				17-Jul		*		1		138		<10

				24-Jul		*		79		58		<1

				31-Jul		*		27		82		40

				7-Aug		*		17		28		20

				14-Aug				75		46		210

				21-Aug				122		68		190

				28-Aug				197		73		50

				5-Sep				99		7		300

				11-Sep				10		21		20

				19-Sep				12		4		70

				25-Sep				17		16		220

				*dates and stats for when mill was shut down

				range*=				1 - 79		4 - 345		<1 - 40

				median*=				10		70		10

				**stats for when mill resumed operation

				range**=				10 - 197		4 - 68		20 - 300

				median**=				46		21		190

				Samples collected by Price Co. Health Dept. staff.

				Lower dam site is at the boat landing just above the dam on Lower Park Falls Flowage.

				The site is about 1.6 miles downstream of the mill effluent outfall.

				nd = no data
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		TABLE  2.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 06/20/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		7		7		**		<33.3		<33.3		<0.1		ABSENT		***		***

		LFD-2		Lower Park Falls Flowage dam		1600		220		**		<33.3		<33.3		<0.1		ABSENT		***		***

		CB-3		at CTH B		160		460		**		**		**		**		**		***		***

		SL-4		County Park beach		13		67		**		<33.3		<33.3		<0.1		ABSENT		***		***

		SC-5		Smith Creek mouth		82		121		**		<33.3		<33.3		<0.1		ABSENT		***		***

		UC-6		Unnamed creek mouth		60		160		**		<33.3		<33.3		<0.1		ABSENT		***		***

		PD-7		below Pixley Flowage dam		50		50		**		**		**		**		**		***		***

		CD-8		below Crowley Flowage dam		2		4.1		**		**		**		**		**		***		***

		DM-9		above Dead Man Creek		13		340		**		**		**		**		**		***		***

		BL-10		Boat landing above STH 70		15		28		**		**		**		**		**		***		***
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		TABLE  3.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 07/12/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		2		11		10		<33.3		<33.3		<0.1		ABSENT		7.6		26.4

		LFD-2		Lower Park Falls Flowage dam		1200		1100		20		<33.3		<33.3		<0.1		ABSENT		5.7		26.3

		CB-3		at CTH B		17		300		10		***		***		***		***		***		***

		SL-4		County Park beach		55		23		70		<33.3		<33.3		<0.1		ABSENT		8.8		31.6

		SC-5		Smith Creek mouth		32		35		20		33.3		100		<0.1		ABSENT		4.3		24.7

		UC-6		Unnamed creek mouth		120		210		80		<33.3		<33.3		<0.1		ABSENT		10.1		19.5

		PD-7		below Pixley Flowage dam		11		88		10		***		***		***		***		***		***

		CD-8		below Crowley Flowage dam		15		17		10		***		***		***		***		***		***

		DM-9		above Dead Man Creek		5		100		<10		***		***		***		***		***		***

		BL-10		Boat landing above STH 70		6		12		<10		***		***		***		***		***		***
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		TABLE  4.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 08/09/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		2*		3*		<10*		***		***		***		***		***		***

		LFD-2		Lower Park Falls Flowage dam		198,630		63		60		***		***		***		***		6.7		25.3

		CB-3		at CTH B		1000*		31*		50*		***		***		***		***		***		***

		SL-4		County Park beach		330*		26*		210*		***		***		***		***		***		***

		SC-5		Smith Creek mouth		14		48		90		***		***		***		***		5.4		24.6

		UC-6		Unnamed creek mouth		162		461		180		***		***		***		***		8.2		18.5

		PD-7		below Pixley Flowage dam		14		6		<10		***		***		***		***		6.9		25.5

		CD-8		below Crowley Flowage dam		<1		5		<10		***		***		***		***		7		25

		DM-9		above Dead Man Creek		<1		37		<10		***		***		***		***		6.2		24.5

		BL-10		Boat landing above STH 70		4		16		<10		***		***		***		***		7.1		24.7

						*samples collected by Price Co. Health Dept.
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		TABLE  2.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 06/20/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		7		7		**		<33.3		<33.3		<0.1		ABSENT		***		***

		LFD-2		Lower Park Falls Flowage dam		1600		220		**		<33.3		<33.3		<0.1		ABSENT		***		***

		CB-3		at CTH B		160		460		**		**		**		**		**		***		***

		SL-4		County Park beach		13		67		**		<33.3		<33.3		<0.1		ABSENT		***		***

		SC-5		Smith Creek mouth		82		121		**		<33.3		<33.3		<0.1		ABSENT		***		***

		UC-6		Unnamed creek mouth		60		160		**		<33.3		<33.3		<0.1		ABSENT		***		***

		PD-7		below Pixley Flowage dam		50		50		**		**		**		**		**		***		***

		CD-8		below Crowley Flowage dam		2		4.1		**		**		**		**		**		***		***

		DM-9		above Dead Man Creek		13		340		**		**		**		**		**		***		***

		BL-10		Boat landing above STH 70		15		28		**		**		**		**		**		***		***
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		TABLE  3.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 07/12/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		2		11		10		<33.3		<33.3		<0.1		ABSENT		7.6		26.4

		LFD-2		Lower Park Falls Flowage dam		1200		1100		20		<33.3		<33.3		<0.1		ABSENT		5.7		26.3

		CB-3		at CTH B		17		300		10		***		***		***		***		***		***

		SL-4		County Park beach		55		23		70		<33.3		<33.3		<0.1		ABSENT		8.8		31.6

		SC-5		Smith Creek mouth		32		35		20		33.3		100		<0.1		ABSENT		4.3		24.7

		UC-6		Unnamed creek mouth		120		210		80		<33.3		<33.3		<0.1		ABSENT		10.1		19.5

		PD-7		below Pixley Flowage dam		11		88		10		***		***		***		***		***		***

		CD-8		below Crowley Flowage dam		15		17		10		***		***		***		***		***		***

		DM-9		above Dead Man Creek		5		100		<10		***		***		***		***		***		***

		BL-10		Boat landing above STH 70		6		12		<10		***		***		***		***		***		***
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		TABLE  4.  DNR FLAMBEAU RIVER MICROBIAL MONITORING RESULTS 08/09/2005

		Site		Site		E. coli		Enterococci		Fecal coliforms		Cryptosporidium		Giardia		Salmonella		E. coli 0157H7		D.O.		Temp.

		No.		Description		per 100 ml		per 100 ml		per 100 ml		per 100 l		per 100 l		per 100 ml		per 500 ml		mg/l		C

		UF-1		Upper Park Falls Flowage		2*		3*		<10*		***		***		***		***		***		***

		LFD-2		Lower Park Falls Flowage dam		198,630		63		60		***		***		***		***		6.7		25.3

		CB-3		at CTH B		1000*		31*		50*		***		***		***		***		***		***

		SL-4		County Park beach		330*		26*		210*		***		***		***		***		***		***

		SC-5		Smith Creek mouth		14		48		90		***		***		***		***		5.4		24.6

		UC-6		Unnamed creek mouth		162		461		180		***		***		***		***		8.2		18.5

		PD-7		below Pixley Flowage dam		14		6		<10		***		***		***		***		6.9		25.5

		CD-8		below Crowley Flowage dam		<1		5		<10		***		***		***		***		7		25

		DM-9		above Dead Man Creek		<1		37		<10		***		***		***		***		6.2		24.5

		BL-10		Boat landing above STH 70		4		16		<10		***		***		***		***		7.1		24.7

						*samples collected by Price Co. Health Dept.
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