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Special Committee

ABiology Specialists
A Seth HaywoodRetiredProfessor of Environmental Chemistry &iology.
APierreGoovaerts Ph.D., Chief ScientisBioMedware

ATransformation Specialists

A GeorgeChizmayPrincipal Consultarg Technology and Organizational
Transformation.

ARay York, Retired Executive, Organizational Delivery and Optimization.
AMike Leonard, Executive Leadershipresident LLPOA.




Special Committee — New Member

AMichael BannonPh.D..ProfesspBchool of Medicine Wayne State
University

ABA from Lewis University (IMastersdegrees from University of Louisville
and Yale University, and a PhD from Yale University.

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

AWason the faculty at Yale University, and have been a visiting scientist at the
University of Edinburgh (UK

APublished 125 papers ambok chapters.
AThree decades of experience using DNA technology.




Today’s Agenda

ASurvey Results
ADNA Analysis Results

ANext Steps
AOur Strategy

A Solutions- Prioritized (cost/effectiveness/risk)
A Lake Management
A Dredging
A Treatments
A Counter Measures



939Emailed
556 Opened

Survey Results (34 responded) 970Mailed- Postal
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A 10/6 Presentation Yes No Undecided
A Attend/Viewed Slides? 78%  18% 3%
A Research Well Thought Out? 79% 3% 18%
A Findings Make Sense? 72% 0% 18%

A Problem with Both Lakes? 84% 0% 16%



Findings

We assessed the overglerformance
ranking for each measurement using
the same method for both lakes.

AExcessive Phosphorus is our greatest
challenge and threat.
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AFish environment is more at risk in
NL than SL.

ANL hadslightlyhigher (worse)
rankings across the board than SL.
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levels are dropping, but Fall levels South Lake Phosphorus
are increasing.
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Findings

/| 2YLI NBR 620K fl 1Sa¢

warning rankings to the average summer
temperatures and precipitation for the
past 8 years.

ANL warning rankings arecreasing
faster than SL.

AAvgTemps and Precipitation have been
decreasing.

ALess rain, lower temp, but more
phosphorus.
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Total P: North vs South Lakes
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ABoth lakes display similar trends during each season

ATotal P recorded iBpringhas remained constant from 2003 to 2017

ATotal P recorded in thEall(internal loading) tends to increase over time
with higher average concentrations in North lake



Phosphorus
Why is it important to lake health?

AWhat is Phosphorous?

A Phosphorus is an essential nutrient for algae and aquatic plants.

A Lakes witthigh nutrientscan suffer from unsightliglgae bloomsnd are at a risk of developing
low oxygen conditions because of the decomposition of excessive plant material.

A Where does Phosphorous come from?

A Phosphorus is aaturally occurring element in the sedimentater and biota of the lake.
Sometimes lakes naturally have more phosphorus than others.

A Any phosphorus absorbed by terrestrial or aquatic plants, as well as algae, which ends up in the
lake, will sink to the bottom, decay amelease the phosphorus back into the lake.

AWhat does Phosphorous effect and are there any health considerations?

A Blue/green algae is actually Cyanobacteria. Green algae over time can change the chemistry of the
water to make it more favorable for cyanobacteria.

A Some of the possible illnesses linked to cyanobacteria are liver toxicity, kidney toxicity, skin
RA&aSFaAasSaz !'[{ YR I'tl KSAYSNRa®




Phosphorous

AWhat Is Nutrient Loading?

A Nutrients areincreased with inadequate farming and community land use practices. Overusing
lawn and field fertilizerskeepindivestocknear water supplies, sewage discharges andofirare
all common contributors to highutrients (nutrient loading).
A How Long Has Phosphorous Been An Issue At Lake LeAnn?

A We have been consistently warned about this issue for over 30+ years!!

Sources of Phosphorus Loading

Precipitation

Discharge

Killing the mass of algae with herbicidekes not remove the phosphorus




Phosphorus — Major Contributors

Progressive AE Compargomerset Watershed Report

2006 Model (Not Data Based)

A89% of Lake LeAnn Phosphorus _
forecasted to come from Septic, Lake LeAnrfEstimatedPhosphorus
Agriculture and Residential runoff (2006).

A Septic was forecasted to be half of our
phosphorus loadnd was the basis for a
Sewer proposal for Somerset Township.

A Based on high number of year round
residents.

AlLake Loch Erig

AAlsomanYl RS AY (0KS c¢cnQak gdodue NB lpdzhbNBdR
install sewers, from the very beginning Residential Atmospheric

m Septic

Loads
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Todaythey are experiencing a major algae bloom.




DNA Analysis - Results

ATested 9 locations across both lake@&ms and 7 Tributaries.
ATested for Human, Bovine and Hog DNA markers.

AHelix Lab Result$o/23/2018)-

A & )} 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
Wetret_soc{)a,rge (thousandjillion and billion foldlifferences), are expressed in scientific
notation® €

A a X tiredovinehost source was the biggest contributing source oveFaikkbovine 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 flaegest contributolin 5 of those sited €

“Gent | e maa probdn here. A huge problem.

| recommend you check your schedules. | think we are going to need more time than we will have tomorrow to discuss
what this means and nex$ t e p s ..may beweading in the direction that the largest contribut@ohosphorous) is

outside of our control — George to Spec Com




DNA Analysis — Part Two

AWe needed more tests.
AThe initial test was more one dimensional.
AWe needed a 3 dimensional view of the problem.

ASo we ordered up
AHow much water was flowing through each sample location.
A Another Total Phosphorous test, specific for each sample site.
AEcolitest for each site (recommended by Loch Erin team).
AMay need additional DNA tests.




Dams III

Lake Flows, Watersheds Watorhos m
And Sources of Phosphorus - Sampingso

AWatershed sources, basin
flows, artesian wells,
dams and other
iInputs/outputs.




L ake Stats

North South
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ASome interesting characteristics
to ponder.
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Water Quality Investigators, Dexter Ml)




Dams III

Lake Flows, Watersheds A —
And Sources of Phosphorus _ saeneeo

A Both Dams are considered an appropriate
P?(rmal (blended) value of DNA for both
akes.



Dams q]

Lake Flows, Watersheds Watershed )
And Sources of Phosphorus _ saeneeo

A Both Dams are considered an appropriate
normal (blended) value of DNA for both
lakes.

A SL Dam

A Bovine DNA was detectddt?2m times
greaterthan Human*.

A NL Dam

A Bovine DNA was detectédtimes
greaterthan 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.



Dams III

Lake Flows, Watersheds Waterehon e
And Sources of Phosphorus o SO

A SL Watersheds DNA



Dams III

Lake Flows, Watersheds Waterehon e
And Sources of Phosphorus o semneo

A SL Watersheds DNA

A (B) PP? DNA was detected 2.3m times greater
than ovine*.



Dams III

Lake Flows, Watersheds Waterehon e
And Sources of Phosphorus o smneo

A SL Watersheds DNA

A (B) Pig DNA was detected 2.3m times greater
than Bovine*,

A (C) Bovine DNA detected only, no Pig or
Human.



Dams q]

Lake Flows, Watersheds Watorshes b
And Sources of Phosphorus o smneo

A SL Watersheds DNA

A (B) Pig DNA was detected 2.3m times greater
than Bovine*,

A (C) Bovine DNA detected only, no Pig or
Human.

A (D) None of the three DNA markers where
detected.



Damsﬁ]
Lake Flows, Watersheds Watorshes b

And Sources of Phosphorus o SO

A SL Watersheds DNA

A (B) Péy DNA was detected 2.3m times greater
than ovine*.

A (C) Bovine DNA detected only, no Pig or
Human.

A (D) None of the three DNA markers where
detected.
A (E)
A Bovine DNA was detecte@.3b times greatethan
Human.
A Bovine DNA was detectetl.4b times greatethan Pig.
A Pig DNA was detected.4 times greatethan Human.




Dams q]

Lake Flows, Watersheds Watorshes b
And Sources of Phosphorus o smneo

A SL Watersheds DNA

A (B) Pig DNA was detected 2.3m times greater
than Bovine*,

A (C) Bovine DNA detected only, no Pig or
Human.

A (D) None of the three DNA markers where
detected.
A (E)
A Bovine DNA was detecte@.3b times greatethan
Human.
A Bovine DNA was detectetl.4b times greatethan Pig.
A Pig DNA was detected.4 times greatethan Human.

The highest concentration of Bovine DNA is -
coming from the westerly portion of SL,
sample location FE).

The highest concentration of Pig DNA is
coming from the southern portion (B).



Dams III

Lake Flows, Watersheds A —
And Sources of Phosphorus _ saeneeo

A NL Watersheds DNA (B) 9 xo{H") MBI

P=5



Dams III

Lake Flows, Watersheds A —
And Sources of Phosphorus _ saeneeo

A NL Watersheds DNA

A (F) Human DNA detected7b times greater
than Bovine*.



Dams III

Lake Flows, Watersheds A —
And Sources of Phosphorus _ saeneeo

(B) 9 x(H*) MR

A NL Watersheds DNA be

A (F) Human DNA detected7b times greater
than Bovine*.

A (X) Bovine DNA detecteédik times greater
than Human*.



Dams III

Lake Flows, Watersheds A —
And Sources of Phosphorus _ saeneeo

A NL Watersheds DNA

A (F) Human DNA detected7b times greater
than Bovine*.

A (X) Bovine DNA detecteédik times greater
than Human*.

(B) 9 xo(H*) MR
P=5 '

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 III

Lake Flows, Watersheds A —
And Sources of Phosphorus _ saeneeo

A NL Watersheds DNA

A (F) Human DNA detected 1*7b times greater
than Bovine*.

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

(B) 9 xo(H*) MR
P=5 '

Highest concentration of Human DNA
measured from either lake is from sampling
area (F).

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




DNA Analysis — Bovine Farms by Watershed
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Phosphorus — Major Contributors
Progressive AE Somerset Watershed Reégfitié (Model)

A89% of Lake LeAnn Phosphorus
forecasted to come from Septic,
Agriculture and Residential runoff (2006).

A Septic was forecasted to be half of our
phosphorus loadnd was the basis for a
Sewer proposal for Somerset Township.

A Based on high number of year round
residents.

AlLake Loch Erig

AAlsomanY | RS Ay (UKS c¢cnQaj
Install sewers, from the very beginning

>

Lake LeAnn Estimated Phosphorus
Loads

/
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Residential Atmospheric

m Septic
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Todaythey are experiencing a major algae bloom.




Phosphorus — Major Contributors
2018 Special Committee Findings

A2006 assumption was 89% of Lake LeAnn _
Phosphorus forecasted to come from -elke LeAnistimaed Phosphorus
Septic, Agriculture and Residential runoff. oads

A Septic was forecasted to be half of our
phosphorus loadnd was the basis for a
Sewer proposal for Somerset Township.

A Based on high number of year round
residents.

Only one third of our residents are year round. 1

m Agriculture = Forested/Undeveloped

Bovineis now to be considered our primary
phosphorousload for further analysis and mitigation,
followed by septicat a distantsecond.

Residential Atmospheric

m Septic

Titanic—Capt.Smi t h : " Evemwgswhibong. hé knew,




Where are we now?

AThe largest contributor to Phosphorowgvineis our primary targeand
outside of our control.

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

Al 26 SOSNE 6S YSSR (2 eRt&dddh t Buy indreftimeé S L.
until the Bovine issue can be resolved.

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

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




What’'s Next?

AHeld meetingsvith DEQ andept.of Health (veekof 10/29), to inform,
engage and set in place future meetings to address our challenges.

AHeld meeting with new Lak&ontrol Summifon 10/30 to establish a forum
for neighboring lake control organizations to share, collaborate and leverage
solutions to address our common challenggsxich Erin, Somerset & LeAnn)

AHeld meetings wittMSUEXxtension to assess farming regulations and possible
access to funds for remediation.

ASenators & Representatives standing by to support.
AhyS LJ12aaAroftsS az2ftdziAz2y Xl Db! {nbdrdSaArJy
field, fraction of the cost of a sewemdproduces clean water

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




What’'s Next?

Assessingiake Managementandidates for recommendation to the
Board for approval by the end of November

ALake Management role will include:
A Developingand maintaining longerm treatment strategies.
A Monitor treatments and results to ensure treatments afective, as planned.
A Introduce newtechnologies and strategies féuture treatments.
A Responsible foregularly gatheringind assessing lake health metrics.
A Responsible for identifying and fixing problems, not treating the symptoms.

[ 1S alyl3SYSyidiQa YAaaarzy Aa G2
Instead of chasing after them.



What’'s Next?

.20t Ay 3 DNSSy { G1 4GS : VA@SNﬁAGé 2dza i | yyzdzyc‘
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 Lakied 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 amoni8owling Green State and other universitaasd research
Institutions will research causes of algal blooms and possible solutions.




What’'s Next?

Lake LeAnn is the headwater (upper tributaries) of the Grand Rmeetip of the swordor the
reforms needed to help improve water and lake quality throughout our state

Therefore, we are engaging with théper Grand River Watershed Allianteesupport their
mission and hopefully secure some funding for the challenges we face

A TheUpper Grand River Watershed Alliance is a coalition of municipalities, agencies,
businesses and individuals in the headwaters regidh@fGrand RiveMichigan's longest
river, working together to protect and restore the river, its lakes, streams, and wetlands.

A In 2003, communities and nonprofit agencies, from across the watershed, came together and
developeda Watershed Management Plan fdre Upper Grand River

A Oneof the recommendations in that Plan was the creation of an umbrella organization to
address water quality and land use issues tirass political boundaries

TheUpper Grand River Watershed Council was formed initially, under Michigan's LocMa&iagementAct
In 2008, the Watershed Council changed to a Watershed Alliance, under Michigan's Watershed Alliance Act
providingnon-profit status




Hope /s Not A Strateqy
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Together We Can Turn This Around!



