WDNR Office of the Great Lakes AOC Capacity Grants 2013
Project Title:  Bacterial Monitoring at two impaired beaches in Superior
Project Applicant:  Donalea Dinsmore
Fiscal Agent (if different from Applicant):  Randy Lehr, Northland College
Project Implementation Leader (if different from Applicant): 

Person responsible for quarterly reporting:  Donalea Dinsmore
Project Location:  Wisconsin Point #2 and Barkers Island beaches in the St. Louis River AOC -  Superior, Wisconsin
Problem Statement:  The St. Louis River AOC includes a Beach Closings and Body Contact BUI so the AOC team has developed blueprints and roadmaps for addressing this impairment.  The strategy for addressing this BUI includes using sanitary survey information and bacterial source identification to determine contaminant sources, and remedial action options.  Wisconsin beaches within the St. Louis River AOC include four at Wisconsin Point and two on Barkers Island, Inner and Outer Harbor beaches. The routine frequency for monitoring at these beaches has been twice per week. Wisconsin Point #2 (Moccasin Mike) had the highest number of advisories in the state with 64% of the samples exceeding the water quality criterion of 235 CFU/100 mL.  Over the last three years, the number of samples exceeding the standard ranged from 15 to 21.  The exceedance rate at Barker’s Island Inner Harbor beach was 25% with between 4 and 12 samples exceeding the water quality standard.  Continued monitoring at these beaches is necessary to focus source tracking and mitigation efforts, provide a basis for determining the effectiveness of mitigation efforts and to continue public health notifications. 
As part of a 2010 GLRI grant, UW-Oshkosh performed sanitary surveys at these two beaches and prepared a report of their findings. The sanitary surveys will inform sampling plans and future investigative work.  Key findings and recommendations of these surveys are excerpted below: 

Barkers Island1
Trash, debris, and sheet flow runoff from the above walkway were found on the beach on the day of the assessment. The profile of the beach is low and flat, with continuously saturated sand. In addition, municipal stormwater is a potential source of fecal bacteria and can be a large contributor to high E. coli concentrations, especially after a significant rain event (>0.5 in). The adjacent marina has extensive boat traffic which could also contribute pollution to the beach. Sand averages over the three-year study were elevated (509.2 MPN/g) when compared to typical water quality standards (235 MPN/100mL), which could also be a possible pollution source at Barker’s Island Inner Beach.

The parameter with the highest R2 value at Barker’s Island Inner Beach was rainfall within 24 hours. This could be expected due to the large amount of stormwater that is drained into the harbor directly across from the beach. There is also limited circulation due to the marina and bridge located on either side of the beach.

There is a great deal of potential for this beach to be an attraction for tourists. If funding would become available, this beach could be mitigated in stages with intention to provide beach nourishment, modification of the walkway to decrease sheet flow, infiltration beds, and re-engineering of the stormwater infrastructure. In the meantime, routine monitoring should continue to adequately inform the public of current water quality at Barker’s Island Inner Beach.

Wisconsin Point #2 (Moccasin Mike)1
Wisconsin Point Beach 2 is heavily impacted by rain. During high rain events, Dutchman Creek flows near Wisconsin Point 3 Beach, and may possibly contribute to high E. coli concentrations at Wisconsin Point 2 Beach. Other tributaries (on the east and west ends of beach) may also potentially contribute pollution to the nearshore water. The gravel area on top of the bluff in the public access area contributes sheet flow. There was also evidence that gulls loaf at the beach, although none were seen on the day of the assessment. Birds can deposit fecal material on the beach and nearshore water. This fecal material contains E. coli and other fecal pathogens which can be harmful to the public.

The potential pollution sources identified in the initial site assessment included gulls, stormwater influence from tributaries, and sheet flow runoff down the bluff adjacent to the beach. Following three years of data collection, statistical linear regression was conducted between physical, chemical, and biological parameters, and E. coli concentrations at the center of beach at 24 inches. Parameters with the highest R2 value at Wisconsin Point Beach 2 include wind direction, water and air temperature, turbidity, wave height, and longshore current direction (Table 76). While these factors alone do not attribute to all E. coli variation, when they are combined, they contribute to a significant amount of the variability in E. coli concentrations. 

Additional statistical analyses (Minitab16) were also conducted to evaluate average E. coli concentrations at three transects at Wisconsin Point Beach 2 in order to assess the impact of stormwater in nearshore water on E. coli concentrations. The difference between E. coli concentrations at left, center, and right of the beach were not significant (ANOVA p=0.847 where p<0.05). These results may be due to homogenous mixing of the stormwater due to wave action, current speed and direction.
Wisconsin Point Beach 2 was not recommended for a redesign plan in the GLRI FY10 funding. It is already a naturalized beach; however, some mitigation could be done to reduce stormwater runoff from the bluff above the beach. Additional investigation should occur outside of the typical nearshore pollution sources. A municipal landfill is near Wisconsin Point Beach 2 and could be a potential pollution contributor. If the community is interested in developing reengineering plans at Wisconsin Point Beach 2, UW Oshkosh is willing to assist the community in applying for alternative funding sources. Until then, this beach should continue to be monitored to inform and protect public health.
Proposed Work:  

Staff from Northland College will collect water samples for eColi twice per week at Barker Island Inner and Wisconsin Point #2 beaches for the 2013 season.  Monitoring will be done according to the procedures outlined the Wisconsin’s beach program QAPP with follow up resampling following an exceedance. The official sampling locations are identified as follows:
	Douglas Co. Beaches
	DNR_Bch ID
	EPA_Bch_ID
	Latitude
	Longitude
	Resample Rate (Est)

	Barker Island Inner
	16-005
	WI887548
	46.720237
	-92.059926
	0.25

	Wisconsin Point #2 (Mocassin Mike)
	16-013
	WI669980
	46.681589
	-91.957575
	0.50


The sources of contamination are less clear at the Wisconsin Point site, so an extra 500 mL sample will be collected in a sterile container in each sampling date and held in reserve in the event that eColi results exceed the water quality criteria of 235 CFU/100 mL, in which case the samples will be frozen.  These samples will be identified with the sample location and collection date and held until the end of the season, at which time a subset will be sent to Dr. Sandra McClellan’s laboratory at UW-Milwaukee for subsequent analysis by qPCR (Human Bacteroides, human Lachnospiraceae, enterococci and E. coli) to determine quantitatively the contribution from human sources. Ideally, all of the retained samples would be sent for subsequent qPCR determinations; however, this may be constrained by the available budget.  
Collaboration with partners:  

The approach to dealing with the beaches is part of the St. Louis River framework project led by MPCA.  Donalea Dinsmore has contributed to this planning effort and collaborated with the local AOC staff in its development.

Randy Lehr at Northland College is working with the beach managers in Ashland and Douglas County to continue the beach monitoring program in the Lake Superior area. The laboratory has received the necessary bacteria certification from DATCP to perform this work and he has arranged for one of his staff to collect the samples at a reasonable cost. 
Timetable: 

Beach season typically extends from June through August so routine monitoring occurs during this period. The Lake Superior area experienced a cold spring and late ice-out this year so this will delay the routine monitoring until mid-June.  Twice per week sampling is scheduled to begin the week of June 10, 2013 continuing through Labor Day (9/2) weekend.
Deliverables: 

Routine beach monitoring samples will be reported via Wisconsin’s Beach Health website where all data are available.  (This data gets transferred to SWIMS annually and is reported to EPA by January 2014).  Northland College will be responsible for communicating the eColi results to the Douglas County Public Health Department (Kathy German-Olson, Public Health Officer) and updating the Beach Health website.  Douglas County Public Health Department will be responsible for determining when an advisory or closure is necessary and posting the appropriate signs at the beaches. 
Donalea Dinsmore will be responsible for the grant reporting and will be responsible for summarizing the finding of this effort.  The findings will be communicated to Matt Steiger, the St. Louis River AOC coordinator who will be responsible for collaborating with our Minnesota counterpart and developing subsequent projects based on the data. 
Project Budget:  

Northland College provided a cost estimate of $2000 to cover for routine collection and analysis of 57 beach samples (10% resample rate). Sample costs are $20/sample so $200 was added to the budget to cover 10 additional re-samples based on the history of 21 exceedances at Wisconsin Point #2 over the last two years.
The costs for qPCR for the four assays, Human Bacteroides, human Lachnospiraceae, enterococci and E. coli, at UW-Milwaukee is $160/sample. Assuming 20 exceedance samples this season, the cost for analysis is $3200 plus $100 shipping.  It may be possible to coordinate sample delivery with DNR staff trips between Superior and Milwaukee.


Staff salaries
$0

Travel

$0

Equipment
$0

Supplies
$0

Contracts


Northland College 
$2200



UW-Milwaukee
$3200

Other


Shipping

$ 100
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