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Kosciusko County Lake Toxins study 
 2-year study; 56 lake sites 

 
 Evaluate present and 

historic E. coli data 
 Develop a scientific 

understanding of blue-
green algae toxin level 
trends 

 Launch lake notification 
systems 





Methods 



E. coli results 
 Higher concentrations on average near shoreline 

indicate most sources are from land 
 Sampling near exposure risk areas important 

 Health Dept weekly sampling frequency is important 
 Health Dept seems to be sampling most of the 

problematic lakes  
 Few other sporadic high concentrations in other lakes 
 Center Lake had unsafe levels in 32% of samples 
 Pike Lake had unsafe levels in 41% of samples 

 July and August have highest levels on average 







E. coli future actions 
 Use of IDEM Indiana Beaches Alert and BeachGaurd 

notification systems will continue by the Health Dept 
 May need to determine if Latino community readily use 

this notification system 
 High, persistent E. coli levels at Pike and Center Lake 

swimming beaches needs to be fixed 
 Stagnant, wind-blown water up against piers 
 Inflowing storm sewer  connected to sanitary sewer ? 
 Waterfowl 

 We have already been talking with Health Dept about 
how to act on these items 
 





Algae toxin results 
 Higher concentrations on average in June and July 
 Big Chapman, Dewart, Muskellunge, and Wawasee all 

had toxin concentrations above 4 ppb during the study 
 IDEM recommends limiting exposure to water 
 Looks can be deceiving 

 Toxin concentrations mostly related inversely to    
secchi depths, with some exceptions like Winona 

 Nutrients – importance of phosphorus and N/P 
 N/P ratios always lower  when toxin levels high – reverse? 
 Relationships seem to differ between lakes  - why? 

www.optec.com 
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Algae toxin future work 
 KLAS will continue to use IDEM website notification 
 Each lake needs to be managed individually and 

uniquely – no single “silver bullet” solution 
 Continuing this research is important 

 Continued monitoring of human health threat 
 Identification of other causative/predictive factors 
 Confirm tentative relationships 
 New chronic exposure research 

 Make recommendations to lakes for steps to take to 
minimize risk 
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Lake food chain 
 Piscivorous fish 

 
 Planktivorous fish 

 
 Zooplankton 

 
 Phytoplankton 

 
 Nutrients 
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Image courtesy of IDNR Division of Fish and Wildlife 



Lake Aging (Eutrophication) 

Images courtesy of UW-Extension Lakes Program 



Lake seasonal mixing 



Stream flow and 
organization 



Stream ecology 
 Fish 

 
 Insects and 

mussels 
 

 Periphyton and      
macrophytes 
 

 Nutrients 
 
 
 

http://www.treehugger.com/toilet-llqq-001.jpg
http://images.google.com/imgres?imgurl=http://animalsneedkisses.files.wordpress.com/2009/02/cow.jpg&imgrefurl=http://animalsneedkisses.wordpress.com/2009/02/23/cows/&usg=__EuqlVbTWZELyvs4b6QzS9yflNG0=&h=331&w=481&sz=33&hl=en&start=1&um=1&tbnid=f5tXihZMtXeKKM:&tbnh=89&tbnw=129&prev=/images?q=cow&gbv=2&ndsp=21&hl=en&safe=strict&sa=G&um=1
http://images.google.com/imgres?imgurl=http://www.uwsp.edu/stuorg/swcs/swcs_soil.jpg&imgrefurl=http://www.uwsp.edu/stuorg/swcs/swcs.htm&usg=__rb1-mKIio689IRMeNSdovkG0o34=&h=329&w=450&sz=34&hl=en&start=15&um=1&tbnid=5FY5PFAVCCuEVM:&tbnh=93&tbnw=127&prev=/images?q=soil&gbv=2&hl=en&safe=strict&um=1
http://images.google.com/imgres?imgurl=http://www.klamathwaterquality.com/images/periphyton_small.jpg&imgrefurl=http://www.klamathwaterquality.com/water_quality.html&usg=__SYjFXASvJgAMiCntCbLcTf0_2ug=&h=125&w=175&sz=26&hl=en&start=48&tbnid=Y76ASNIbKtcaOM:&tbnh=71&tbnw=100&prev=/images?q=stream+periphyton&gbv=2&ndsp=21&hl=en&safe=strict&sa=N&start=42
http://images.google.com/imgres?imgurl=http://www.bae.ncsu.edu/people/faculty/birgand/Photos/Thumbnails/streamwithflowingalgae.jpg&imgrefurl=http://www4.ncsu.edu/~birgand/index.html&usg=__QdrbmfYfVMGj2owaL_8vq5Dd3eQ=&h=169&w=225&sz=16&hl=en&start=54&tbnid=XGGJup_8pJ3vuM:&tbnh=81&tbnw=108&prev=/images?q=stream+periphyton&gbv=2&ndsp=21&hl=en&safe=strict&sa=N&start=42
http://images.google.com/imgres?imgurl=http://www.dpi.nsw.gov.au/__data/assets/image/0004/186520/ribbonweed.jpg&imgrefurl=http://www.dpi.nsw.gov.au/fisheries/habitat/aquatic-habitats/freshwater&usg=__nP1taXXKoPQlgHN2A4vtfNNm3eI=&h=253&w=190&sz=17&hl=en&start=5&tbnid=ZlgdyOzWPNCqlM:&tbnh=111&tbnw=83&prev=/images?q=stream+submerged+macrophytes&gbv=2&hl=en&safe=strict
http://images.google.com/imgres?imgurl=http://nevada.sierraclub.org/images/Stream leaves.jpg&imgrefurl=http://nevada.sierraclub.org/conservation/index.html&usg=__ipMQalkcf37GRKdqtazgeP8yvNk=&h=335&w=349&sz=16&hl=en&start=5&tbnid=VLO7WUyjTGvuIM:&tbnh=115&tbnw=120&prev=/images?q=stream+leaves&gbv=2&hl=en&safe=strict
http://images.google.com/imgres?imgurl=http://www.ew.govt.nz/PageFiles/5308/whangape2.jpg&imgrefurl=http://www.ew.govt.nz/environmental-information/Rivers-lakes-and-wetlands/Learn-about-our-lakes/Shallow-lakes-of-the-Waikato-region/Riverine-lakes/Lake-Whangape/&usg=__wtdG29xuCQp3aLEtuLOGgdZr7ls=&h=505&w=307&sz=28&hl=en&start=6&tbnid=J5IuD3y3eg4OJM:&tbnh=130&tbnw=79&prev=/images?q=stream+submerged+macrophytes&gbv=2&hl=en&safe=strict
http://images.google.com/imgres?imgurl=http://www.slnnr.org.uk/sitedescription/images/caddisfly_larva.jpg&imgrefurl=http://www.slnnr.org.uk/sitedescription/freshwater.html&usg=__HAf8hpdCR6-lssw-rcGRsfOCO_0=&h=251&w=216&sz=19&hl=en&start=14&tbnid=2FKDMzqpw6-jZM:&tbnh=111&tbnw=96&prev=/images?q=caddisfly+larvae&gbv=2&hl=en&safe=strict
http://images.google.com/imgres?imgurl=http://pics.davesgarden.com/pics/kennedyh_1158265938_128.jpg&imgrefurl=http://davesgarden.com/guides/bf/showimage/1892/&usg=__FpAUb7_OA8V6UJJhwlE0D5sl0iM=&h=537&w=800&sz=103&hl=en&start=40&tbnid=MfUlcAX2NjImQM:&tbnh=96&tbnw=143&prev=/images?q=stonefly+larvae+larvae&gbv=2&ndsp=21&hl=en&safe=strict&sa=N&start=21
http://nas.er.usgs.gov/taxgroup/mollusks/images/zebra_quagga4.jpg
http://images.google.com/imgres?imgurl=http://www.copperheadconsulting.com/images/401_DSC01708.JPG&imgrefurl=http://www.copperheadconsulting.com/services.html&usg=__QmUvNcU_6cK3knqq6eyEk4FjOsY=&h=260&w=401&sz=16&hl=en&start=7&tbnid=AGJk2FYFQGNz3M:&tbnh=80&tbnw=124&prev=/images?q=club+shell+mussel&gbv=2&hl=en&safe=strict
http://images.google.com/imgres?imgurl=http://www4.samford.edu/schools/artsci/biology/research/images/mayfly_larvae.jpg&imgrefurl=http://www.samford.edu/schools/artsci/biology/research/bioassessment.htm&usg=__wJ5xQDq9cFoAEJPr0zO8wsX_TwI=&h=225&w=350&sz=123&hl=en&start=1&tbnid=e7_M-K2hUkhJrM:&tbnh=77&tbnw=120&prev=/images?q=mayfly+larvae&gbv=2&hl=en&safe=strict
http://images.google.com/imgres?imgurl=http://palaeo.gly.bris.ac.uk/Palaeofiles/Fossilgroups/Osteichthyes/paddlefish.jpg&imgrefurl=http://palaeo.gly.bris.ac.uk/Palaeofiles/Fossilgroups/Osteichthyes/Actinopterygii.html&usg=__tRMUhPSmYSvpolaaB9cGf7m69dY=&h=288&w=432&sz=74&hl=en&start=1&tbnid=jEXVspf1x6sIqM:&tbnh=84&tbnw=126&prev=/images?q=paddlefish&gbv=2&hl=en&safe=strict
http://images.google.com/imgres?imgurl=http://www.fish.state.pa.us/endangered/e14.jpg&imgrefurl=http://www.fish.state.pa.us/endangered/endange14.htm&usg=__Pwl8Jp-TWVJQGkj8dH52BZYE8xY=&h=185&w=400&sz=30&hl=en&start=20&um=1&tbnid=g229N6SfLV62mM:&tbnh=57&tbnw=124&prev=/images?q=tippecanoe+darter&hl=en&safe=strict&rlz=1R2ADFA_enUS340&sa=N&um=1
http://images.google.com/imgres?imgurl=http://www.dnr.state.oh.us/Portals/3/rivfish/images/spotteddarter.jpg&imgrefurl=http://www.dnr.state.oh.us/dnap/rivfish/spotted/tabid/1720/Default.aspx&usg=__KROnO9s2DKb3RBpZc3OQ2_tfriU=&h=251&w=375&sz=16&hl=en&start=18&um=1&tbnid=opyqENrnsy5gRM:&tbnh=82&tbnw=122&prev=/images?q=spotted+darter&hl=en&safe=strict&rlz=1R2ADFA_enUS340&um=1
http://images.google.com/imgres?imgurl=http://health.utah.gov/epi/enviroepi/activities/HotTopics/Fish Advisories/rainbowtrout fig2.jpg&imgrefurl=http://health.utah.gov/epi/enviroepi/activities/HotTopics/Fish Advisories/rainbowtrout fig2.htm&usg=__O8xX4pmKSNVGhAxw_kza1K7bFgQ=&h=367&w=603&sz=35&hl=en&start=2&um=1&tbnid=c1VanSdM4pbtEM:&tbnh=82&tbnw=135&prev=/images?q=rainbow+trout&hl=en&safe=strict&rlz=1R2ADFA_enUS340&um=1


More research ideas: 
Where are all the nutrients coming from? 
Modeling watersheds to understand how best to 

reduce nutrients 
We have scientific lake data going back to 1875; 

how can we compare to current data? 
 Species present, climate, vegetation 

How fast are lakes filling in with sediment? 
How might lake cleanliness impact property 

values? 
 



Lake Tippecanoe sedimentation 
 Indiana University Biological Station 
 Lake Tippecanoe was filling in at a rate of 1 ft every 

60 years in 1916 when study was conducted 
 In 1937, there was 46 ft of sediment that had 

accumulated in bottom of lake since its beginning 
 32% of its original volume was filled in  
 Enough sediment to fill over  

2 million dump trucks!   

Photo taken from: www.truckpaper.us 



What can you do? 
 Individual donor 
 Presentation partner 

 Opportunities to promote 
your business/organization 

 Volunteer 
 Northern Indiana Lakes 

Festival 
 Educate yourself and perform 

sustainable practices 
 Website 
 E-Newsletter 
 Social media 

 
 

 

 
 Please feel free to contact 

me with questions: 
 Nathan Bosch 
 574-372-5100 ext6447 
 boschns@grace.edu 
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