Lake Sherwood Special Water Quality Meeting
July 17,2024 Oak Valley Middle School 6:30P.M.
Special Presenting Guests: Dr. David Jude and Progressive Companies
Call to Order: Dan Devine opened the meeting at 6:31 p.m.

There are 10 water quality committee members who are investigating ways to improve water quality
and what we might do better.

To gather information, Dr. Jude was invited to survey Lake Sherwood, accompanied by Dan Devine.
Dr. Jude, Ph.D., from Freshwater Physicians, Inc. is a limnologist, fishery biologist and research
scientist.

Write down any questions for Dr. Jude on the index cards provided for the end of the presentation.
Presentation by Dr. Jude

Dr. Jude is not selling anything, does not have any stake in this, does not live here, and only wants
to help.

Review of Principles of Limnology: limiting factors (phosphorus), carrying capacity
(bushels/acres of biomass) and stratification.

Stratification water profile diagram: A - Winter (distinct water temperature layers), B - Early Spring
and Late Fall (consistent temperature), C — Summer Deep Lake (ascending water temperature
layers from lake floor from 4 degC to 20 degC ) and D — Summer Shallow Lake (ascending water
temperature layers from floor, 15 degC to 20 degC).

Made a mention of temperature and dissolved oxygen heat maps

Mixing due to destratification during summer (less layers of delta water temperatures). This puts
the squeeze on fish. If the surface of the water is too warm and the water on the floor has not
enough dissolved oxygen, the fish all try to squeeze in the middle layers of the water, which
produces overcrowding.

Limiting Factory Concept: Algae and macrophytes are composed of: 40 carbon molecules, 7
nitrogen molecules and 1 phosphorus molecule. In freshwater systems, limiting factors can
include, nutrients (phosphorus), sunlight, oxygen and temperature.

Phosphorus Budget (KG) for Pine Lake in 2013 — Bar Graph

- Internal Loading: = 52

- DryDeposition: = 20

- Waterfowl: = 15

- RainonLake=15

- Rainfrom watershed: = 6
- Drains:=5



Characteristics of Lake Sherwood: Dammed lake, huge watershed with rivers and drains, shallow
lake (20 ft), many shallow canals of high productivity, over developed, abundance of watercraft
stirring up sediments.

Topographical Map of Lake Sherwood, including neighborhood (like a google earth view)
Lake Sherwood Watershed and Drainage area map

Temperature and Dissolved oxygen, depth vs month charts

Dissolved Oxygen and Temperature Relationship per depth comparison chart

Results:

- Water Quality
- Algae
- Zoo Plankton

Chart of measurements of ammonia, soluble reactive phosphorus (SRP), Total Phosphorus (TP),
and Eutrophic Threshold in both a canal (16 feet) and the main lake (20 feet).

Picture of turbid water near commerce bridge, poor water clarity.

Graph of mean Secchireadings for Lake Sherwood from 1980 to 2023. Note they go up and down
over the years, with a significant downtrend by 2000, up again by 2010, then lowest ever in 2023.

10’ of clarity has been lost since 1980.

There is alarming eutrophication. Data shows significant degradation. Major sources are:
Wildwood river drain, watershed residents lawn run off, boats stirring up nutrients and laden
sediments and global climate change (temperatures getting warmer earlier causing adverse
reactions).

Alarming increase in total phosphorus. Major sources are: internal loading, hypolimnetic aeration,
aluminum treatment, watershed resident habits (lawn fertilizer, no greenbelts, etc).

Algae:
Bar Graph depicting Algae: chlorophyll A from 1994 to 2008. Mesotrophic - 2.2 - 6 ag/L, Eutrophic
Algae Study from August 2023

= 60% Blue Green Algae — cyanobacteria, #24% diatoms, ®7% greens, =5 % Euglenoids, =4
other

Common blue green algae, microcystic (what is in our lake) cyanobacteria: anabaena,
aphanizomenon both are toxin producers.

Densities are high 235,000 cells/mL.

Blue green, dinoflagellates, green algae, diatoms most preferred common during spring, blue
greens are least preferred but predicted. Forms present were toxin producers — if water is green, be
cautious. Pets and people stay out.



Pictures of diatoms and starry stonewort.
Aquatic Macrophytes:

Aquatic plants — scarce

Exotic e. milfoil, starry stonewort

Importance of plants: interact with algae, important for fish habitats, shelter and spawning,
fish food producers. Plants have been over treated.

Picture of microscopic zooplankter — copepod. Long, doesn’t eat algae. Daphnia, eat algae, very
efficient, big fish get them.

Zooplankton condensed: small invertebrates in the water column, percentage of daphniain
sample was 0, some other smaller cladocerans present, daphnia eat algae (diatoms) and are
important fish food items, none present: blue-green algae inedible, fish predation.

Summary and Discussion

Positive Attributes: Deep basin, aesthetically pleasing views, sandy complex nearshore zones,
sensitive benthos: mayflies, native macrophytes, daphnia are abundant deep, good green belt on
some parts, no outboard motor lake

Negative Attributes: Anoxia: no fish — phosphorus pump, increases in SRP and TP in lake and canal,
2 invasive species: E Milfoil and Starry Stonewort, few largemouth bass or NP, Bluegreen algae
abundant - potential toxin producers, macrophytes may have been over treated. Destratification of
main lake, large watershed — hard to control.

Problem area: anoxia

Results in fish stress, P nut pump. Probable causes: rotting bottom sediments and
watershed residents’ habits.

Recommendations: residents need to change behavior, no paving, no lawn fertilization,
green belts, no leaf burning, etc. Speed boats need to stay in the middle of lake.

Problem area: POGO

Riparsian area part of the problem. No lawn fertilization, plant more green belts, keep
biomatter out of water (leaves, grass) — dispose of them outside of watershed, reduce
impervious surfaces (cobble driveways), do not use detergents in driveways (washing cars),
get rid of pet waste.

Lawn Fertilizer is a big problem. Not enough green areas. Limiting dandelions eliminates
monarch butterflies and bees. Fertilizer runs off into lake. Most of the shore should be a
green belt with only small access points.

Problem area: Boats

The number of boats on the water have increased, the power of the boats has increased,
new wave boats and high-power boats pose problems. Speed boats need to stay in the



middle. Wake boats should be banned. (This is solely an opinion of Dr. Jude and is
not currently supported by the LSA board)

Problem Area: Rigero Muck Eaters — costly and not proven to provide any benefit

Problem Area: zebra mussels - present butin decline. Responsible for increase of clarity but do
promote blue green algae. Seem to be rare, ignore.

Problem: Exotic plants — milfoil, starry stonewort, curly leaf pond weed. Residents probably
brought them in. Monitor for E milfoil, stonewort, curly pond, treat if found before it
proliferates but don’t overkill.

Problem area: in coming drains by wildwood river

Incoming creek sampled had high SRP and TP; other creeks should be monitored.
Recommendations: survey the area, source? Are there places where the water
could be dammed and provide for nutrient uptake? Can residents help with the
curtailing nutrients from the lake?

Problem Area: Invasive Species

There are 2 invasive species: Eurasian milfoil, starry stonewort. All were probably brought in
by careless residents. Recommendations: clean plants off boats, empty or treat ballast
water, no dumping of bait. There are worse invasive species to be had.

Major Problems:

- Water clarity declined from 14 ft to 4 ft

- TP and SRP increasing

- Large blue-green algae blooms — some could be toxic
- Invasives: Eurasian milfoil, starry stonewort,

- Point source runoff: creek and drain inputs

Nutrient Inputs:

- Regeneration and resuspension from sediments
- Non-point runoff from riparians
- Point source runoff from creeks

Recommendation summary
-Anoxia: large boats stay offshore: ban wave boats

Nutrients: eliminate lawn fertilization or curtail drastically. Plant green belts, no leaf burning,
dispose of leaves elsewhere, outside watershed.

No boats or vehicle washing with detergents.
Monitor invasive plants: spot treat Eurasian milfoil, starry stonewort.

Stop Entry of exotics: clean/bleach boats.



Questions:

Would you let your grandkids swim here?

I’d be concerned and cautious. Don’t drink too much of it, that’s hard for pets and kids.
Ore lake in Brighton has a septic problem, is that a factor here?

Approx 50% of residents in LSA are currently on septic.

80% of phosphorus is due to septic. Perhaps a missed study opportunity.

Is our lake sufficiently dammed?

The dam gets inspected every 3 years. Due for an upcoming inspection but is well maintained and
collectively in good shape. Super diligent team supporting it.

What about new septic laws?

Township is looking into sewers and the cost to hook up, cost levels are currently a monopoly.
When contract is over, the cost will go down.

Please describe a study that shows wake boats are detrimental.

CFD study. Fluid dynamics. Elizabeth lake study: 3 of July test done, came back after the holiday
weekend activity and took new samples and levels were higher.

There was a study done in 2020 when no boats were out and samples were tested (nutrients,
phosphorous, etc.). Then new samples were taken after boats came back out on water. The study
was inconclusive.

Define wake boat.

It is the angle of the prop to the bottom of the lake. | don’t know much about wake boats. Not
necessarily wake boats specifically but all, powerful boats.

There is more traffic on the main lake, yet more algae blooms in the canals. How does that
relate to wake?

Shallower, more sun, warmer.

Would a delayed launch start date in the spring help?
Undecided.

What is the #1 contributing problem?

Drains from the wildwood river, which is out of your control and riparian responsibility (habits, green
buffer zones, no fertilizations).

Is non-phosphorous fertilizer an issue?

Yes. Nitrogen contributes and is just as important.



Are broadleaf and preemergent treatments okay?

No, it affects wildlife population and has a larger implication (global scale) on the natural food web.
Contributes to global decline. Specific to water quality, no issue.

Why did you use Pine Lake as a comparison? Shouldn’t we have been compared to Wolverine
Lake?

Probably. Pine Lake is very deep. Wolverine Lake is more comparable. | just have more experience
at Pine Lake.

Why isn’t a buffer zone being pushed more? Should we score our neighbors?
Let’s all learn together. No good will come from aggravating our neighbors.

Are we passed the point of no return?

| don’t think so.

How will the new crystal reserve lake effect Lake Sherwood?

It was previously a gravel pit and is not connected. Once it flooded into our lake with an extreme
weather event and they were made to add a sewer drain after that to prevent it from happening
again.

How much should we lower the lake in the winter?

18” is a good start but more could be beneficial. It could also affect the oxygen on the bottom of the
lake and kill all the fish, so it would have to be experimented with a little at a time and tested.

Presentation by Progressive Companies: Limnological Evaluation Study (there was a hand out
but only 35 copies).** | did not see or receive one.

Study Elements

- Aquatic plant control and community assessment

- Information and education

- Water quality monitoring (in progress to be reported later)
- Lake and watershed mapping

- Hydro acoustic survey and mapping

Diagram depicting Aquatic Plant Cycle: shows waters edge/shore, trees, plants, wildlife. Balance in
nutrients, some macrophytes, sediments. Aquatic plants are part of a healthy lake.

Fish need a moderate abundance and diverse assemblance of aquatic plants to survive.
Progressive provides lake management consulting (*Lake treatment map of June 6, 2024 shown)

- Aquatic plant survey (target invasive)
- Contractor oversight

- Record keeping

- Meeting attendance (such as this)



Aquatic Plant Control: Algae concerns and what you can do, common algae types (filamentous,
blue-green). Go to michiganlakeinfo.com

Prepare Prescriptive Work Orders: GPS tracking increases accuracy of treatments. Herbicides
used —want them to break down with in a few days and not bioaccumulate, to spot treat. It often
takes treatment chemicals 15-20 years to get a proper usage label.

Information and Education: Provide reports, attend meetings, provide maps

Water Quality: many factors. Temperature, D.O. Phosphorus, chlorophyll, Secchi transparency, pH
& alkalinity, total suspended solids, chloride (exasperates release of phosphorous), e coli, QA/QC
is critical, discreet sampling

Lake and Watershed Mapping: The watershed is 28 times the size of the lake. Anything 15 and
above has a big influence. 2000 acre-foot at 1’ depth. 14 miles of shoreline (mapping took a long
time). 6 times more shoreline than lake. A completely round lake has a coefficient of 1.0 and LSA
has a coefficient of 6.0. Shoreline has a large impact.

Run off coefficient: wetland holds storm water then releases a few times a year. They are a source
of nutrients.

Map of watershed showing underdeveloped areas and over developed areas.
Off lake residents impact lake too, part of the watershed and also have run off.
Nitrogen is much harder to control.

Golf courses in watershed — are exempt from phosphorus laws, farms too.

Hydroacoustic Map: DNR suggests wake boats should be 500 feet from shore. This is not possible
here.

Conclusion: Update project journal to give to client at any time.

Harmful algae blooms (in hand out): liver toxins, harmful to children and pets. Both tend to putitin
their mouth and drink it.

If you think you have blue-green algae you can snap a picture and send the picture via email to an
official Michigan resource and they send someone out to checkiit.

Roll of phosphorous on lakes (in handout). Manage with binding agents.
Organic sediment and muck management.
No magic bullet.

Natural shoreline importance.



Questions:
Are phragmites infiltrating our lake, and did they come from Europe?

There is one native type of phragmite but 95% of them are invasive. Prolific biomass producers.
20% above ground and 80% below ground. Takes 2-3 years to get rid of. This can be included in our
mapping survey.

What is the impact of treatment on good plants?

Curley pond weed gets an early start, rooted plants compete with algae and get treated after June.
Use systemics to kill whole plant. Contact herbicide has collateral damage but not systemic
treatment.

You can request a hydrogeologic study from EGLE, a free run off study, gives an idea of how
long it takes to flush out the lake.

Thoughts on harvesting plants?

Can be beneficial because it removes biomass vs chemical. A combination of both can be used.
Currently LSA is not a good candidate for it, not enough to remove.

Biomass, trees on common areas, is it beneficial to keep due to buffer zones or detrimental
due to dumping biomass in the water (lLeaves that no one is able to remove)?

Trees provide erosion support and absorbs run off. Don’t cut grass into the lake, don’t burn leaves,
it mineralize and washes into the lake. We should not remove entire shoreline. Of 300 feet of
frontage, only 30-40 feet should be beach. Get leaves out of the lake will slow the aging process.

Can we notify what we’re treating for on treatment notices?

DNR is not required to, so they do not, but we can have it included in our Progressive Project
Journal.

What is your opinion on the bubbler or muck eaters?
Stagnant water promotes algae. Inconclusive information at this time about muck eaters.

Perhaps we should invite the two companies making the muck eating devices to present
benefits.



