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Special Committee 

ÅBiology Specialists 
ÅSeth Haywood, Retired Professor of Environmental Chemistry and Biology. 

ÅPierre Goovaerts, Ph.D., Chief Scientist ς BioMedware. 

ÅTransformation Specialists 
ÅGeorge Chizmar, Principal Consultant ς Technology and Organizational 

Transformation. 

ÅRay York, Retired Executive, Organizational Delivery and Optimization. 

ÅMike Leonard, Executive Leadership ς President LLPOA. 

 

 



Special Committee – New Member 

ÅMichael Bannon, Ph.D.,Professor, School of Medicine ς Wayne State 
University 

ÅBA from Lewis University (IL), Masters degrees from University of Louisville 
and Yale University, and a PhD from Yale University. 

ÅDid postdoctoral training at the Medical Research Council Unit in Cambridge 
(UK) and the National Institutes of Health (MD). 

ÅWas on the faculty at Yale University, and have been a visiting scientist at the 
University of Edinburgh (UK). 

ÅPublished 125 papers and book chapters. 

ÅThree decades of experience using DNA technology.  

 

 

 



Today’s Agenda 

ÅSurvey Results 

ÅDNA Analysis Results 

ÅNext Steps 
ÅOur Strategy 

ÅSolutions - Prioritized (cost/effectiveness/risk) 
ÅLake Management 

ÅDredging 

ÅTreatments 

ÅCounter Measures 

 

 

 

 

 

 

 

 



Survey Results (34 responded) 

Å10/6 Presentation                                  Yes      No     Undecided 
ÅAttend/Viewed Slides?                       78%     18%              3% 

ÅResearch Well Thought Out?            79%       3%             18%  

ÅFindings Make Sense?                        72%       0%             18%  

ÅProblem with Both Lakes?                 84%       0%             16% 

 

1 2 3 
Does Not Meet Exp Meets Exp Exceeds Exp 

939 Emailed 

556 Opened 

970 Mailed - Postal 
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Findings 
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We assessed the overall performance 
ranking for each measurement using 

the same method for both lakes. 
 

ÅExcessive Phosphorus is our greatest 
challenge and threat. 

ÅFish environment is more at risk in 
NL than SL. 

ÅNL had slightly higher (worse) 
rankings across the board than SL. 
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Findings 

Trended the Spring and Fall 
Phosphorus readings for both lakes. 

 

ÅNorth Lake Spring phosphorous 
levels are dropping, but Fall levels 
are increasing. 

ÅSouth Lake Spring and Fall 
phosphorous levels are increasing. 
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Warning Ranking by Year 

NL SL Linear (NL)

Linear (SL) Linear (SL)

Findings 

/ƻƳǇŀǊŜŘ ōƻǘƘ ƭŀƪŜǎΩ ǇƘƻǎǇƘƻǊǳǎ 
warning rankings to the average summer 
temperatures and precipitation for the 

past 8 years. 

 

ÅNL warning rankings are increasing 
faster than SL. 

ÅAvg Temps and Precipitation have been 
decreasing. 

ÅLess rain, lower temp, but more 
phosphorus. 
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ÅBoth lakes display similar trends during each season 

ÅTotal P recorded in Spring has remained constant from 2003 to 2017 

ÅTotal P recorded in the Fall (internal loading) tends to increase over time  

    with higher average concentrations in North lake 

 

 

 

 

Total P: North vs South Lakes 



Phosphorus  
Why is it important to lake health? 

ÅWhat is Phosphorous? 
ÅPhosphorus is an essential nutrient for algae and aquatic plants.  
ÅLakes with high nutrients can suffer from unsightly algae blooms and are at a risk of developing 

low oxygen conditions because of the decomposition of excessive plant material. 

ÅWhere does Phosphorous come from? 
ÅPhosphorus is a naturally occurring element in the sediment, water and biota of the lake. 

Sometimes lakes naturally have more phosphorus than others. 
ÅAny phosphorus absorbed by terrestrial or aquatic plants, as well as algae, which ends up in the 

lake, will sink to the bottom, decay and release the phosphorus back into the lake. 

ÅWhat does Phosphorous effect and are there any health considerations? 
ÅBlue/green algae is actually Cyanobacteria. Green algae over time can change the chemistry of the 

water to make it more favorable for cyanobacteria.  
ÅSome of the possible illnesses linked to cyanobacteria are liver toxicity, kidney toxicity, skin 
ŘƛǎŜŀǎŜǎΣ ![{ ŀƴŘ !ƭȊƘŜƛƳŜǊΩǎΦ 

 

 

 

 

 

 

 



Phosphorous 
ÅWhat Is Nutrient Loading? 
ÅNutrients are increased with inadequate farming and community land use practices. Overusing 

lawn and field fertilizers, keeping livestock near water supplies, sewage discharges and run-off are 
all common contributors to high nutrients (nutrient loading). 

ÅHow Long Has Phosphorous Been An Issue At Lake LeAnn? 
ÅWe have been consistently warned about this issue for over 30+ years!! 

 

Killing the mass of algae with herbicides does not remove the phosphorus. 



Phosphorus – Major Contributors 
Progressive AE Company - Somerset Watershed Report  

2006 Model (Not Data Based) 

Lake LeAnn Estimated Phosphorus 
Loads 

Agriculture Forested/Undeveloped

Residential Atmospheric

Septic

Å89% of Lake LeAnn Phosphorus 
forecasted to come from Septic, 
Agriculture and Residential runoff (2006). 
ÅSeptic was forecasted to be half of our 

phosphorus load and was the basis for a 
Sewer proposal for Somerset Township. 
ÅBased on high number of year round 

residents. 

ÅLake Loch Erin ς  
ÅAlso man-ƳŀŘŜ ƛƴ ǘƘŜ слΩǎΣ ǿŀǎ ǊŜǉǳƛǊŜŘ ǘƻ 

install sewers, from the very beginning. 
 
Today they are experiencing a major algae bloom.  

 
 
 

 

 

 



DNA Analysis - Results 

ÅTested 9 locations across both lakes. 2-Dams and 7 Tributaries. 

ÅTested for Human, Bovine and Hog DNA markers. 

ÅHelix Lab Results (10/23/2018) - 
ÅάΧin several of the sites where more than one host source was detected, the proportional 

difference between host sources was enormous. These proportional differences, because they 
were so large (thousand, million and billion fold differences), are expressed in scientific 
notationΦέ 
ÅάΧΦΦ the bovine host source was the biggest contributing source overall. The bovine host 

source DNA marker tested positive in 7 of the 9 collection sites, and of the 7 sites that the 
bovine maker tested positive in, it was the largest contributor in 5 of those sitesΦέ 
 
 

“Gentlemen, We have a problem here. A huge problem. 

I recommend you check your schedules. I think we are going to need more time than we will have tomorrow to discuss 
what this means and next steps……..we may be heading in the direction that the largest contributor (phosphorous) is 

outside of our control.” – George to Spec Com  
 



DNA Analysis – Part Two 

ÅWe needed more tests. 

ÅThe initial test was more one dimensional.  

ÅWe needed a 3 dimensional view of the problem.  

ÅSo we ordered up - 
ÅHow much water was flowing through each sample location. 

ÅAnother Total Phosphorous test, specific for each sample site. 

ÅEcoli test for each site (recommended by Loch Erin team). 

ÅMay need additional DNA tests. 

 



Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅWatershed sources, basin 
flows, artesian wells, 
dams and other 
inputs/outputs. 
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Lake Stats   

ÅSome interesting characteristics 
to ponder. 

 

 

 

North  
 

185 
29 
10.6 
1957 
32808 
1901 
2086 
10.3 
1.19 yrs 

 

 

 

 

 
 

[ŀƪŜ !ǊŜŀ όŀŎǊŜǎύΦΦΧΧΧΧΧ 
Max Depth (ftύΧΧΦΧΧΧΧΦΦ 
Mean Depth (ftύΧΧΧΧΧΧΦ 
Lake Volume (acre ftύΧΧΧΦ 
Shoreline Length (ftύΧΧΧΦΦ 
²ŀǘŜǊǎƘŜŘ ŀǊŜŀ όŀŎǊŜǎύΧΧ 
5ǊŀƛƴŀƎŜ ŀǊŜŀ όŀŎǊŜǎύΧΧΧ 
²ŀǘŜǊǎƘŜŘ ǘƻ ƭŀƪŜ ǊŀǘƛƻΦΧΦΦ 
CƭǳǎƘƛƴƎ ǊŀǘŜΧΧΧΧΧΧΧΦΦΦ 

 

 

South  
 

273 
40 
10.1 
2753 
33175 
1012 
1284 
3.7 
2.73 yrs 

 

 

 

 (CǳǎƛƭƛŜǊΩǎ !ǘƭŀǎ ŀƴŘ DŀȊŜǘǘŜŜǊ ƻŦ aƛŎƘƛƎŀƴ LƴƭŀƴŘ [ŀƪŜǎ -2009 
 Water Quality Investigators, Dexter MI) 



Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅBoth Dams are considered an appropriate 
normal (blended) value of DNA for both 
lakes. 
ÅSL Dam 
ÅBovine DNA was detected 142m times 

greater than Human*. 
ÅNL Dam 
ÅBovine DNA was detected 9 times 

greater than Human*. 

 

Bovine was the highest concentration of 
DNA in both lakes. 

There may be a significantly higher 
concentration of Human DNA in NL than SL. 
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Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅBoth Dams are considered an appropriate 
normal (blended) value of DNA for both 
lakes. 
ÅSL Dam 
ÅBovine DNA was detected 142m times 
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Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅSL Watersheds DNA 
Å(B) Pig DNA was detected 2.3m times greater 

than Bovine*. 
Å(C) Bovine DNA detected only, no Pig or 

Human. 
Å(D) None of the three DNA markers where 

detected.  
Å(E)  

Å Bovine DNA was detected 6.3b times greater than 
Human. 

Å Bovine DNA was detected 1.4b times greater than Pig. 
Å Pig DNA was detected 4.4 times greater than Human. 

 

 

The highest concentration of Bovine DNA is 
coming from the westerly portion of SL, 

sample location (E). 

Second highest concentration of Pig DNA is 
coming from the southern portion (B).  
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Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅNL Watersheds DNA 
Å(F) Human DNA detected 1.7b times greater 

than Bovine*. 

Å(X) Bovine DNA detected 94k times greater 
than Human*. 

 

Highest concentration of Human DNA 
measured from either lake is a sampling 

area (F). 

Sampling area (X) had no visible culvert or 
watershed source.  

 

 

Dams 
Culverts 

Watershed 
Samplings 

(B) 142m x> 
(H*) P=5 

(B) 9 x> (H*) 
P=5 

B 
C 

E 
D 

 
 

F 

X 



Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅNL Watersheds DNA 
Å(F) Human DNA detected 1.7b times greater 

than Bovine*. 

Å(X) Bovine DNA detected 94k times greater 
than Human*. 

 

Highest concentration of Human DNA 
measured from either lake is a sampling 

area (F). 

Sampling area (X) had no visible culvert or 
watershed source.  

 

 

Dams 
Culverts 

Watershed 
Samplings 

(B) 142m x> 
(H*) P=5 

(B) 9 x> (H*) 
P=5 

B 
C 

E 
D 

 
 

F 

X 



Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅNL Watersheds DNA 
Å(F) Human DNA detected 1.7b times greater 

than Bovine*. 

Å(X) Bovine DNA detected 94k times greater 
than Human*. 

 

Highest concentration of Human DNA 
measured from either lake is a sampling 

area (F). 

Sampling area (X) had no visible culvert or 
watershed source.  

 

 

Dams 
Culverts 

Watershed 
Samplings 

(B) 142m x> 
(H*) P=5 

(B) 9 x> (H*) 
P=5 

B 
C 

E 
D 

 
 

F 

X 



Lake Flows, Watersheds 
And Sources of Phosphorus 

ÅNL Watersheds DNA 
Å(F) Human DNA detected 1.7b times greater 

than Bovine*. 

Å(X) Bovine DNA detected 94k times greater 
than Human*. 

 

Highest concentration of Human DNA 
measured from either lake is from sampling 

area (F). 

Sampling area (X) had no visible culvert or 
watershed source.  

 

 

Dams 
Culverts 

Watershed 
Samplings 

(B) 142m x> 
(H*) P=5 

(B) 9 x> (H*) 
P=5 

B 
C 

E 
D 

 
 

F 

X 



Lake Flows, Watersheds 
And Sources of Phosphorus 
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DNA Analysis – Bovine Farms by Watershed 

We Are Here 



Phosphorus – Major Contributors 
Progressive AE Somerset Watershed Report -2006 (Model) 

Lake LeAnn Estimated Phosphorus 
Loads 

Agriculture Forested/Undeveloped

Residential Atmospheric

Septic

Å89% of Lake LeAnn Phosphorus 
forecasted to come from Septic, 
Agriculture and Residential runoff (2006). 
ÅSeptic was forecasted to be half of our 

phosphorus load and was the basis for a 
Sewer proposal for Somerset Township. 
ÅBased on high number of year round 

residents. 

ÅLake Loch Erin ς  
ÅAlso man-ƳŀŘŜ ƛƴ ǘƘŜ слΩǎΣ ǿŀǎ ǊŜǉǳƛǊŜŘ ǘƻ 

install sewers, from the very beginning. 
 
Today they are experiencing a major algae bloom.  

 
 
 

 

 

 



Phosphorus – Major Contributors 
2018 Special Committee Findings 

Å2006 assumption was 89% of Lake LeAnn 
Phosphorus forecasted to come from 
Septic, Agriculture and Residential runoff. 
ÅSeptic was forecasted to be half of our 

phosphorus load and was the basis for a 
Sewer proposal for Somerset Township. 
ÅBased on high number of year round 

residents. 
Only one third of our residents are year round. 

 
 

 

 

 

 

Bovine is now to be considered our primary 
phosphorous load for further analysis and mitigation, 

followed by septic at a distant second. 
 

Titanic – Capt. Smith : “Everything he knew, was wrong. “ 

 
 

 

 

 

 

Lake LeAnn Estimated Phosphorus 
Loads 

Agriculture Forested/Undeveloped

Residential Atmospheric

Septic



Where are we now?  
 

ÅThe largest contributor to Phosphorous, Bovine is our primary target and  
outside of our control. 

ÅIf we fixed all our septic issues, it would only delay the inevitable as it does 
not address the Bovine issue. 

ÅIƻǿŜǾŜǊΣ ǿŜ ƴŜŜŘ ǘƻ ŀŘŘǊŜǎǎ ŀƭƭ ǎŜǇǘƛŎ ƛǎǎǳŜǎΧΧΦyesterday, to buy more time 
until the Bovine issue can be resolved. 

ÅWe need to press our state agencies for help (including monetary) along with 
advice on current farming legislation, rules and guidelines. 

ÅWe need to partner with our local farmers to find solutions. 

 

 

 

 

 

 

 



What’s Next?  
 

ÅHeld meetings with DEQ and Dept. of Health (week of 10/29), to inform, 
engage and set in place future meetings to address our challenges.  

ÅHeld meeting with new Lake Control Summit (on 10/30) to establish a forum 
for neighboring lake control organizations to share, collaborate and leverage 
solutions to address our common challenges. (Loch Erin, Somerset & LeAnn)  

ÅHeld meetings with MSU Extension to assess farming regulations and possible 
access to funds for remediation.  

ÅSenators & Representatives standing by to support. 

ÅhƴŜ ǇƻǎǎƛōƭŜ ǎƻƭǳǘƛƻƴΧŀ b!{! ŘŜǎƛƎƴŜŘΣ ǎŎŀƭŀōƭŜΣ ǎŜǇǘƛŎ ǎȅǎǘŜƳ- no drain 
field, fraction of the cost of a sewer and produces clean water. 

ÅConduct canine septic inspection of NL lots to identify those that need 
attention.  

 

 

 

 

 

 

 



What’s Next?  
 

 

Assessing Lake Management candidates for recommendation to the 
Board for approval by the end of November.  

 
ÅLake Management role will include: 
ÅDeveloping and maintaining long-term treatment strategies. 
ÅMonitor treatments and results to ensure treatments are effective, as planned. 
ÅIntroduce new technologies and strategies for future treatments. 
ÅResponsible for regularly gathering and assessing lake health metrics. 
ÅResponsible for identifying and fixing problems, not treating the symptoms. 

          

 [ŀƪŜ aŀƴŀƎŜƳŜƴǘΩǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ƎŜǘ ƛƴ ŦǊƻƴǘ ƻŦ ǇǊƻōƭŜƳǎΣ  

instead of chasing after them. 
 
 
 

 

 

 

 

 



What’s Next?  
 

 
.ƻǿƭƛƴƎ DǊŜŜƴ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ Ƨǳǎǘ ŀƴƴƻǳƴŎŜŘ ƛƴ ŀ ǊŜƭŜŀǎŜ ƻƴ млκнфκму ǘƘŀǘ ƛǘΩǎ ōŜŜƴ ŀǿŀǊŘŜŘ 
a $5.2 million grant from the National Institute of Environmental Health Sciences and National 

Science Foundation to establish the Lake Erie Center for Fresh Waters and Human Health. 

 

Algal blooms plague parts of the Great Lakes and impact freshwater sources around the world. 
An outbreak in western Lake Erie in 2014 contaminated tap water for two days for more than 

400,000 people around Toledo. 

 

The collaborative effort among Bowling Green State and other universities and research 
institutions will research causes of algal blooms and possible solutions. 

  

 

 

 

 

 

 

 

 

 



What’s Next?  
 

Lake LeAnn is the headwater (upper tributaries) of the Grand River, the tip of the sword for the 
reforms needed to help improve water and lake quality throughout our state.  

Therefore, we are engaging with the Upper Grand River Watershed Alliance to support their 
mission and hopefully secure some funding for the challenges we face. 

 
ÅThe Upper Grand River Watershed Alliance is a coalition of municipalities, agencies, 

businesses and individuals in the headwaters region of the Grand River, Michigan's longest 
river, working together to protect and restore the river, its lakes, streams, and wetlands. 
ÅIn 2003, communities and nonprofit agencies, from across the watershed, came together and 

developed a Watershed Management Plan for the Upper Grand River.  
ÅOne of the recommendations in that Plan was the creation of an umbrella organization to 

address water quality and land use issues that cross political boundaries.  
 

The Upper Grand River Watershed Council was formed initially, under Michigan's Local River Management Act.                 
In 2008, the Watershed Council changed to a Watershed Alliance, under Michigan's Watershed Alliance Act,                  

providing non-profit status. 

 
 
 
 

 

 

 

 

 



Hope Is Not A Strategy  

        ¢ƘŜǊŜ ǿƛƭƭ ōŜ ƴƻ ΨIŀƛƭ aŀǊȅΩǎΩ ŦǊƻƳ ǘƘƛǎ ǘŜŀƳ ƛƴ ƘƻǇŜǎ ǘƘŀǘ ǎƻƳŜǘƘƛƴƎ ƎƻƻŘ ƘŀǇǇŜƴǎ 

 

Together We Can Turn This Around! 
 

 

 

 

 

 

 

 


