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EXECUTIVE SUMMARY

In 2025, Lake Sherwood had a notable increase in late-season aquatic vegetation. This increase in growth is
due to a combination of environmental and management-related factors. There was intentional promotion of
native aquatic plant growth to improve overall water quality conditions within the lake and reduce the abundant
algae growth noted in recent years. Increased water clarity and decreased chlorophyll-a measurements
suggest that this strategy was successful. However, drought conditions caused elevated water temperatures
and reduced water levels, further stimulating aquatic plant growth. The dominant nuisance species observed
was brittle naiad, an annual aquatic plant known for variable growth patterns. Its proliferation this year can
likely be attributed to successful seed production due to increased water clarity and sunlight penetration as
compared to previous seasons, making its resurgence more robust than anticipated. Drought conditions and
nutrients released from the senescence of aquatic plants likely stimulated a significant algae bloom observed
in October.

Native aquatic plant treatment areas permitted by the Department of Environment, Great Lakes, and Energy
(EGLE) were updated in 2023, limiting where nuisance native plants can be targeted. Historically,
approximately 210 acres of native plant growth within Sherwood Lake were permitted for control. The recent
regulations allow for up to 114 acres. This change was implemented on lakes state-wide as an effort to
preserve native plant growth to sustain healthy fisheries and protect water quality. As native plant treatments
are no longer permitted in areas further than 100 feet from shore, mechanical harvesting was conducted on
Lake Sherwood from September 29 through October 6 to remove brittle naiad and dense native aquatic plant
growth.

Due to the drought, stormwater samples were only collected from four outfalls in 2025. Sampling for the
remaining outfalls has been postponed, pushing this task into spring 2026. Preliminary results and discussions
can be found in the Stormwater section beginning on page 16.

Additionally, the Lake Sherwood Homeowners Association conducted a proof of concept pilot study to assess
the effectiveness of two nutrient-binding technologies: Eutrosorb WC™ and Capture Tech™ BioChar.
Treatment areas were monitored before and throughout the treatment period. While Lake Sherwood saw
improvements in water clarity and nutrient reduction across the lake in 2025, attributable to numerous factors
including increased native plant abundance, areas treated with Eutrosorb WC™ saw a dramatic increase in
water clarity. Further discussion of results following the pilot study can be found in the Proof of Concept
section beginning on page 12.

2025
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INTRODUCTION

Lake Sherwood is located in Commerce Charter Township, Oakland County, Michigan (Figure 1). The lake is
269 acres in surface area with a maximum depth of 19 feet and a mean (average) depth of 7.9 feet. Since
2024, the Lake Sherwood Homeowners Association has retained Progressive Companies for the purposes of
monitoring water quality, overseeing the aquatic plant control program, and providing education and
management recommendations. This report includes information on 2025 Lake Sherwood management
activities.

Lake Sherwood
Oakland County, Mi
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Figure 1. Lake Sherwood location map.
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WATER QUALITY

Lake water quality is determined by a unique
combination of processes that occur both within
and outside of the lake. In order to make sound
management decisions, it is necessary to have an
understanding of the current physical, chemical,
and biological condition of the lake, and the
potential impact of drainage from the surrounding
watershed.

Lakes are commonly classified as oligotrophic,
mesotrophic, or eutrophic. Oligotrophic lakes are
generally deep and clear with little aquatic plant
growth. These lakes maintain sufficient dissolved
oxygen in the cool, deep bottom waters during late
summer to support cold-water fish such as trout
and whitefish. By contrast, eutrophic lakes are
generally shallow, turbid, and support abundant
aquatic plant growth. In deep eutrophic lakes, the
cool bottom waters usually contain little or no
dissolved oxygen. Therefore, these lakes can only
support warmwater fish such as bass and pike.
Lakes that fall between these two extremes are
called mesotrophic lakes.

Under natural conditions, most lakes will ultimately
evolve to a eutrophic state as they gradually fill
with sediment and organic matter transported to
the lake from the surrounding watershed. As the
lake becomes shallower, the process accelerates.
When aquatic plants become abundant, the lake
slowly begins to fill in as sediment and decaying
plant matter accumulate on the lake bottom.
Eventually, terrestrial plants become established
and the lake is transformed to a marshland.

Oligotrophic

Mesotrophic

Eutrophic

Figure 2. Lake classification.

The aging process in lakes is called "eutrophication" and may take anywhere from a few hundred to several
thousand years, generally depending on the size of the lake and its watershed. The natural lake aging
process can be greatly accelerated if excessive amounts of sediment and nutrients (which stimulate aquatic
plant growth) enter the lake from the surrounding watershed. Because these added inputs are usually
associated with human activity, this accelerated lake aging process is often referred to as "cultural
eutrophication." The problem of cultural eutrophication can be managed by identifying sources of sediment
and nutrient loading (i.e., inputs) to the lake and developing strategies to halt or slow the inputs. Key
parameters used to evaluate a lake’s productivity or trophic state include total phosphorus, chlorophyll-a, and

Secchi transparency.

Lake Sherwood
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WATER QUALITY

TEMPERATURE

Temperature is important in determining the type of organisms
which may live in a lake. For example, trout prefer temperatures
below 68°F. Temperature also determines how water mixes in a
lake. As the ice cover breaks up on a lake in the spring, the
water temperature becomes uniform from the surface to the
bottom. This period is referred to as "spring turnover" because
water mixes throughout the entire water column. As the surface
waters warm, they are underlain by a colder, more dense strata
of water. This process is called thermal stratification. Once
thermal stratification occurs, there is little mixing of the warm
surface waters with the cooler bottom waters. The transition
layer that separates these layers is referred to as the
"thermocline." The thermocline is characterized as the zone
where temperature drops rapidly with depth. As fall approaches,
the warm surface waters begin to cool and become more dense.
Eventually, the surface temperature drops to a point that allows
the lake to undergo complete mixing. This period is referred to
as "fall turnover." As the season progresses and ice begins to
form on the lake, the lake may stratify again. However, during
winter stratification, the surface waters (at or near 32°F) are
underlain by slightly warmer water (about 39°F). This is
sometimes referred to as "inverse stratification” and occurs
because water is most dense at a temperature of about 39°F.
As the lake ice melts in the spring, these stratification cycles are
repeated.

DISSOLVED OXYGEN

An important factor influencing lake water quality is the quantity
of dissolved oxygen in the water column. The major inputs of
dissolved oxygen to lakes are the atmosphere and
photosynthetic activity by aquatic plants. An oxygen level of
about 5 mg/L (milligrams per liter, or parts per million) is
required to support warmwater fish. In lakes deep enough to
exhibit thermal stratification, oxygen levels are often reduced or
depleted below the thermocline once the lake has stratified. This
is because the oxygen has been consumed, in large part, by
bacteria that use oxygen as they decompose organic matter
(plant and animal remains) at the bottom of the lake. Bottom-
water oxygen depletion is a common occurrence in eutrophic
and some mesotrophic lakes. Thus, eutrophic and most
mesotrophic lakes cannot support coldwater fish because the
cool, deep water (that the fish require to live) does not contain
sufficient oxygen.

Lake Sherwood

Spring Turnover

Summer Stratification

Warm
water

Fall Turnover

Winter Stratification
Water below ice cap near 32°F

Water above
sediments near

Figure 3. Seasonal thermal stratification
cycles.
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WATER QUALITY

PHOSPHORUS

The quantity of phosphorus present in the water column is especially important since phosphorus is the
nutrient that most often controls aquatic plant growth and the rate at which a lake ages and becomes more
eutrophic. By reducing the availability of phosphorus in a lake, it is often possible to control the amount of
aquatic plant growth. In general, lakes with a phosphorus concentration of 20 pg/L (micrograms per liter, or
parts per billion) or greater are able to support abundant plant growth and are classified as nutrient-enriched or
eutrophic.

Phosphorus enters the lake either from the surrounding watershed, or from the sediments in the lake itself, or
both. The input of phosphorus from the watershed is called "external loading," and from the sediments is called
"internal loading." External loading occurs when phosphorus washes into the lake from sources such as
fertilizers, septic systems, and eroding land. Internal loading occurs when bottom-water oxygen is depleted,
resulting in a chemical change in the water near the sediments. The chemical change causes phosphorus to
be released from the sediments into the lake where it becomes available as a nutrient for aquatic plants.

CHLOROPHYLL-a

Chlorophyll-a is a pigment that imparts the green color to plants and algae.
A rough estimate of the quantity of algae present in lake water can be made
by measuring the amount of chlorophyll-a in the water column. A
chlorophyll-a concentration greater than 6 pg/L is considered characteristic
of a eutrophic condition.

SECCHI TRANSPARENCY

A Secchi disk is often used to estimate water clarity. The measurement is
made by fastening a round, black and white, 8-inch disk to a calibrated line
(Figure 4). The disk is lowered over the deepest point of the lake until it is no
longer visible, and the depth is noted. The disk is then raised until it
reappears. The average between these two depths is the Secchi
transparency. Generally, it has been found that aquatic plants can grow at a
depth of at least twice the Secchi transparency measurement. In eutrophic
lakes, water clarity is often reduced by algae growth in the water column,
and Secchi disk readings of 7.5 feet or less are common.

LAKE CLASSIFICATION CRITERIA

Ordinarily, as phosphorus inputs (both internal and external) to a lake
increase, the amount of algae the lake can support will also increase. Thus,
the lake will exhibit increased chlorophyll-a levels and decreased
transparency. A summary of lake classification criteria developed by the
Michigan Department of Natural Resources is shown in Table 1. Figure 4. Secchi disk.

TABLE 1 - LAKE CLASSIFICATION CRITERIA

Lake Classification Total Phosphorus Chlorophyll-a Secchi Transparency
"(uglL) *(ug/L) (feet)
Oligotrophic Less than 10 Less than 2.2 Greater than 15.0
Mesotrophic 10to 20 2.21t06.0 7.5t0 15.0
Eutrophic Greater than 20 Greater than 6.0 Less than 7.5

* ug/L = micrograms per liter
2025
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WATER QUALITY

E. coli

Fecal coliform bacteria can present health risks when present at high levels. Michigan's water quality
standards for total body contact and recreational activities sets the acceptable limit for E. coli bacteria at 300
colonies per 100 milliliters for any single occurrence. If E. coli levels meet or exceed this limit, it is advisable to
avoid recreational activities.

pH and TOTAL ALKALINITY

pH is a measure of the amount of acid or base in the water. The pH scale ranges from 0 (acidic) to 14 (alkaline
or basic) with neutrality at 7. The pH of most lakes in the Upper Midwest ranges from 6.5 to 9.0 (Michigan
Department of Environmental Quality (MDEQ)* 2012; Table 2). In addition, according to the Michigan
Department of Environment, Great Lakes, and Energy (EGLE 2021):

While there are natural variations in pH, many pH variations are due to human influences. Fossil fuel
combustion products, especially automobile and coal-fired power plant emissions, contain nifrogen oxides and
sulfur dioxide, which are converted to nitric acid and sulfuric acid in the atmosphere. When these acids
combine with moisture in the atmosphere, they fall to earth as acid rain or acid snow. In some parts of the
United States, especially the Northeast, acid rain has resulted in lakes and streams becoming acidic, resulting
in conditions which are harmful to aquatic life. The problems associated with acid rain are lessened if
limestone is present, since it is alkaline and neutralizes the acidity of the water.

Most aquatic plants and animals are adapted to a specific pH range, and natural populations may be harmed
by water that is too acidic or alkaline. Immature stages of aquatic insects and young fish are extremely
sensitive to pH values below 5. Even microorganisms which live in the bottom sediment and decompose
organic debris cannot live in conditions which are too acidic. In very acidic waters, metals which are normally
bound to organic matter and sediment are released into the water. Many of these metals can be toxic to fish
and humans. Below a pH of about 4.5, fish are unable to survive. The Michigan Water Quality Standard (Part 4
of Act 451) states that pH shall be maintained within the range of 6.5 to 9.0 in all waters of the state.

Alkalinity, also known as acid-neutralizing capacity or ANC, is the measure of the pH-buffering capacity of
water in that it is the quantitative capacity of water to neutralize an acid. pH and alkalinity are closely linked
and are greatly impacted by the geology and soil types that underlie a lake and its watershed. According to
MDEQ (2012):

Michigan’s dominant limestone geology in the Lower Peninsula and the eastern Upper Peninsula contributes
to the vast majority of Michigan lakes being carbonate-bicarbonate dominant [which increases alkalinity and
moderates pH] and lakes in the western Upper Peninsula having lower alkalinity and thus lesser buffering
capacity.

The alkalinity of most lakes in the Upper Midwest is within the range of 23 to 148 milligrams per liter, or parts
per million, as calcium carbonate (MDEQ 2012; Table 2).

TABLE 2 - pH AND ALKALINITY OF UPPER MIDWEST LAKES

Measurement Moderate
pH (in standard units) Less than 6.5 6.5109.0 Greater than 9.0
Total Alkalinity or ANC (in mg/L as CaCO3)* Less than 23 23 to 148 Greater than 148

* MDEQ now the Michigan Department of Environment, Great Lakes, and Energy
* mg/L as CaCO3 = milligrams per liter as calcium carbonate

Lake Sherwood 6



WATER QUALITY

CHLORIDE

Normally, chloride is a very minor
component of freshwater systems and
background concentrations are
generally less than about 10 milligrams
per liter (Wetzel 2001; Fuller and
Taricska 2012, Figure 5). However,
chloride pollution from sources such as
road salting, industrial or municipal
wastewater, water softeners, and
septic systems can increase chloride
levels in lakes. Increased chloride
levels can reduce biological diversity
and, because chloride increases the
density of water, elevated chloride
levels can prevent a lake from
completely mixing during spring and
fall. The U.S. Environmental Protection
Agency's acute and chronic standards
for protection of freshwater aquatic life
are 860 and 230 milligrams per liter of
chloride, respectively (USEPA 2021).
EPA states that "[a]lquatic life criteria
for toxic chemicals are the highest
concentration of specific pollutants or
parameters in water that are not
expected to pose a significant risk to
the majority of species in a given
environment or a narrative description
of the desired conditions of a water
body being 'free from' certain negative
conditions."

TOTAL SUSPENDED SOLIDS
According to EGLE (2020):

Total suspended solids (TSS) include
all particles suspended in water which
will not pass through a filter. Most
people consider water with a TSS
concentration less than 20 mg/L to be
clear. Water with TSS levels between
40 and 80 mg/L tends to appear
cloudy, while water with
concentrations over 150 mg/L usually

appears dirty.

Lake Sherwood
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WATER QUALITY

SAMPLING METHODS

Water quality sampling was conducted in the spring and summer of 2025 at four locations within Lake
Sherwood (Figure 8). In 2025 Sites 1 and 4 were relocated from their original 2024 locations. Site 1 was
relocated slightly to target a deeper portion of the basin. Site 4 was relocated to a deeper basin at the far east
end of the canal system. Temperature and dissolved oxygen were measured using a YSI Prosolo ODO/T
probe. Samples were collected at the surface, mid-depth, and just above the lake bottom over site one and at
the surface and just above the bottom at sites 2, 3, and 4. Samples were collected with a Van Dorn bottle to be
analyzed for pH, total alkalinity, total suspended solids, chloride, and total phosphorus. pH was measured in
the field using a Hach Pocket Pro pH meter. Total alkalinity, total suspended solids, chloride, and total
phosphorus samples were placed on ice and transported to Progressive Companies and to Summit
Laboratory* for analysis. Total alkalinity was titrated at Progressive Companies using Standard Methods
procedure 2320 B. Total phosphorus, chloride, and total suspended solids were analyzed at Summit
Laboratory using Standard Methods procedure 4500-P E, EPA procedure 300.0, and SM4110B, respectively.
In addition to the depth-interval samples at each deep basin, Secchi transparency was measured and
composite chlorophyll-a samples were collected from the surface to a depth equal to twice the Secchi
transparency using a composite sampler. Chlorophyll-a samples were analyzed by Prein and Newhof
Laboratories* using Standard Methods procedure 10200 H. Additional samples were collected in August at
random locations around the shoreline and analyzed for E. coli bacteria at Summit Laboratories.

SAMPLING RESULTS AND DISCUSSION
Sampling results for 2025 are included in Tables 3 and 6.
2024 sampling results can be found in the Appendix.

In April of 2025, sampling was conducted when water
temperatures were cool and dissolved oxygen
concentrations were high. Due to the shallow depths, Lake
Sherwood was not stratified during the August sampling
period; the lake was warm and well-oxygenated at the
surface and near the bottom. In 2025, total phosphorus
concentrations were generally moderate, except at site 3 in
August, where concentrations were elevated. The bottom
sample at site 4 in August contained elevated total
phosphorus due to sediment collected in the sample,
indicated by an increase in total suspended solids. Secchi
transparency in the main basin of the lake increased in the
summer which is likely attributable to increased aquatic
plant abundance. Aquatic plants compete for nutrients
against planktonic algae, which are often responsible for
lower water clarity. Secchi transparency remained relatively
low at the canal sites seasonally. pH was within the
moderate range for Upper Midwest lakes while total
alkalinity was high. Chloride concentrations were moderate
for most inland lakes in Michigan. All E. coli samples
collected in August were well below the max contamination
limit of 300 colonies/ 100 mL as set by EGLE.

Figure 7. Composite sampler.

* Summit Laboratory, 900 Godfrey Ave SW, Grand Rapids, Ml 49503
* Prein and Newhof Laboratories, 3260 Evergreen Dr NE, Grand Rapids, Ml 49525 2025
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WATER QUALITY
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\7"“ LAKE SHERWOOD
SAMPLING LOCATION MAP

LAKE AREA = 269 ACRES

\

0 500 1,000

) Feet
PROGRESSIVE
COMPANIES

Figure 8. Lake Sherwood sampling location map.
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WATER QUALITY

TABLE 3 - LAKE SHERWOOD 2025 DEEP BASIN WATER QUALITY DATA

Depth Temp DO ne pH Total Chloride TSS
(feet) (F) (mg/L) *(ug/L) (s.U.) Alk. *(mgiL) *(mg/L)
*(mg/L
CaCo3)
03-Apr-25 1 1.0 49 10.8 <10 8.4 185 55 5
03-Apr-25 1 8.0 49 10.8 <10 8.5 185 56 6
03-Apr-25 1 15.0 48 10.9 13 8.5 187 56 6
03-Apr-25 2 1.0 50 10.9 <10 8.6 185 54 5
03-Apr-25 2 8.0 49 10.9 <10 8.6 187 55 4
03-Apr-25 3 1.0 49 9.7 23 8.0 170 36 6
03-Apr-25 3 4.0 47 9.7 17 8.1 170 37 9
03-Apr-25 4 1.0 50 10.8 <10 8.4 *NA 71 5
03-Apr-25 4 17.0 48 11.0 16 8.4 *NA 70 6
25-Aug-25 1 1.0 74 8.9 10 8.4 149 59 5
25-Aug-25 1 7.0 74 8.9 10 8.3 “NA 65 6
25-Aug-25 1 13.0 74 8.5 10 8.3 *NA 60 5
25-Aug-25 2 1.0 74 9.8 24 8.5 152 63 8
25-Aug-25 2 8.5 74 9.8 12 8.6 *NA 64 6
25-Aug-25 3 1.0 71 72 48 8.2 250 68 2
25-Aug-25 3 4.0 70 7.2 59 8.1 255 65 4
25-Aug-25 4 1.0 74 7.8 12 8.5 115 80 6
25-Aug-25 4 17.0 74 7.4 139 7.3 *NA 78 32

* mg/L = milligrams per liter = parts per million
* pg/L = micrograms per liter = parts per billion
* S.U. = standard units
* mg/L CaCO3 = milligrams per liter as calcium carbonate
* NA = Not analyzed
2025
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WATER QUALITY

TABLE 4 - LAKE SHERWOOD 2025 SURFACE WATER QUALITY DATA

Station Secchi Transparency Chlorophyll-a
(feet) (Hg/L)
03-Apr-25 1 4.0 2
03-Apr-25 2 3.0 2
03-Apr-25 3 3.0 2
03-Apr-25 4 3.5 4
25-Aug-25 1 6.0 1
25-Aug-25 2 6.0 3
25-Aug-25 3 25 3
25-Aug-25 4 45 1

* pg/L = micrograms per liter = parts per billion
* ND = none detected
2025
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PROOF OF CONCEPT

METHODS

In June of 2025 the Lake Sherwood Homeowners Association initiated two nutrient-binding technologies in
Lake Sherwood. Four hydrologically distinct areas of Lake Sherwood, numbered 3-6, were selected to conduct
the pilot study (Figure 11). Site 4 is co-located with water quality monitoring site 4.

Capture Tech™ BioChar bags were installed on shoreline docks below the waterline in the Wildwood Canal
area and the Ravinewood x Winewood Canal area, sites 3 & 4 respectively. Biochar is a black carbon, similar
to charcoal, created by burning biomass in a low oxygen environment. Properties of biochar include an ability
to bind nutrients such as phosphorus. Multiple forms of biochar are currently under study by the scientific
community to determine their effectiveness as pollutant-binders in aquatic ecosystems.

Three Eutrosorb WC™ treatments were applied to the boat
launch area, site 5, over the course of the study. According
to manufacturer SePRO, “Eutrosorb WC™ is a proprietary
aqueous blend of phosphate binding minerals for rapid and
permanent inactivation of phosphorus from the water
column.” The primary binding agent in Eutrosorb WC™ is
the rare-earth metal lanthanum (La) which forms a strong
chemical bond with phosphate ions and precipitates
phosphorus out of the water column.

A final untreated area, site 6, was selected and sampled as
a control site.

Sampling was conducted immediately prior to and
throughout the duration of the pilot study. Surface water Figure 9. Eutrosorb WC™,
samples were collected by hand at four locations. Total
suspended solids and total phosphorus samples were
placed on ice and transported to Progressive Companies
and to Summit Laboratory* for analysis. Total phosphorus
and total suspended solids were analyzed using Standard
Methods procedure 4500-P E and EPA procedure
SM4110B, respectively.

SAMPLING RESULTS AND DISCUSSION
Sampling results are provided in Table 5.

Samples from sites 4, 5, and 6 contained moderate levels of
phosphorus in June, July, and September, and saw a
decline to nondetectable levels of phosphorus in August.
Samples collected at site 3 contained elevated but declining
levels of phosphorus throughout the study. August saw a
decline to moderate phosphorus levels at site 3, although Figure 10. Biochar.
levels rebounded in September. The decline in phosphorus
levels in August at all sites, including the control site,
suggest a lake-wide condition rather than the result of any
one treatment application. Abundant plant growth at its
height in August may have served to sequester additional
phosphorus from the water column. (continued on page 14)

* Summit Laboratory, 900 Godfrey Ave SW, Grand Rapids, MI 49503

2025
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PROOF OF CONCEPT

LAKE SHERWOOD
OAKLAND COUNTY, MI
WATER QUALITY DEMONSTRATION MAP
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Figure 11. Lake Sherwood proof of concept map.
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PROOF OF CONCEPT

TABLE 5 - LAKE SHERWOOD 2025 PROOF OF CONCEPT DATA

Station Chlorophyll-a Secchi
*(ug/L) Transparency
(feet)
26-Jun-25 3 65 22 8 3.0
26-Jun-25 4 15 18 ND 4.0
26-Jun-25 5 15 8 1 4.5
26-Jun-25 6 19 33 1 3.0
18-Jul-25 3 37 6 7 3.0
18-Jul-25 4 19 2 2 4.0
18-Jul-25 5 12 1 1 10.0
18-Jul-25 6 12 2 ND bottom
05-Aug-25 3 19 T 7 3.0
05-Aug-25 4 <10 5 2 4.0
05-Aug-25 5 <10 2 ND 1.5
05-Aug-25 6 <10 2 ND bottom
22-Sep-25 3 42 6 ND 2.0
22-Sep-25 4 16 2 ND 7.0
22-Sep-25 5 19 3 ND 8.0
22-Sep-25 6 10 3 ND bottom

(continued from page 12) Biochar bags installed in the vicinity of site 3 may have played a role in phosphorus
reduction, however a similar effect was not observed at biochar site 4. The Eutrosorb WC™ treatment regimen
at site 5 did not appear to have a significant effect on phosphorus levels distinct from lake-wide trends.

Total suspended solids were relatively high at all sites on June 26"; however, all sites including the control
site, contained minimal total suspended solids in subsequent sampling, suggesting a confounding factor for
the high levels measured in June. Boat traffic is a common culprit.

Chlorophyll-a was high at site 3 in June, July, and August. Measurements were low to moderate at all other
sites June through August. In September, samples from all sites, including site 3, contained nondetectable
levels of chlorophyll-a. This result, which includes the control site, suggests that other factors may have played
a role in chlorophyll-a reduction, including the managed increase in plant abundance to compete with algae
growth.

Dramatic improvement in water clarity was observed at site 5 over the course of the study. Eutrosorb WC™
treatments likely contributed to the increase in water clarity observed at site 5. Site 6, the control, also saw a
significant improvement in water clarity, although site 6 is shallow and the Secchi disk could be seen on the
lake bottom for most of the summer, so a direct comparison between water clarity at sites 5 and 6 cannot be
made. Water clarity at site 5 began to decline somewhat in fall. Abundant plant growth was likely also a
significant factor in improved water clarity across the lake in 2025.

* mg/L = milligrams per liter = parts per million
* ug/L = micrograms per liter = parts per billion
* ND = none detected 2025
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STORMWATER

SAMPLING METHODS

Stormwater sampling was conducted at fourteen locations (Figure 16) on June 19", 2025 between the hours of
9am and 12pm after the conclusion of a >2" precipitation event between June 18" and 19". Water samples
were collected by hand at four locations. Samples were not collected at ten locations which had no flow or
insufficient flow to quantify. Total suspended solids and total phosphorus samples were placed on ice and
transported to Progressive Companies and to Summit Laboratory* for analysis. Total phosphorus and total
suspended solids were analyzed using Standard Methods procedure 4500-P E and EPA procedure SM4110B,
respectively.

SAMPLING RESULTS AND DISCUSSION 6 Sherwood 6/19/25.
Sampling results are provided in Table 6. R e ]

Stormwater samples were collected from four
sites numbered 1, 6, 7, and 8, the morning after a
>2" precipitation event. Despite significant rainfall,
ten smaller outlets were dry, stagnant, or
contained only trace amounts of flow by the time
sampling was conducted. This “flashiness”, or
brief duration of stormwater discharge, is the
result of impervious surface cover and the
relatively small size of the canal area drainage
basins. With this in mind, monitoring efforts
sought to collect samples from the remaining sites

Sherwood

during a major storm event sometime between b N
July and September. Given the drought, sufficient :
conditions did not materialize and efforts have
been pushed to spring of 2026.

Figure 12. Outfall 1. Figure 15. Outfall 8.

* Summit Laboratory, 900 Godfrey Ave SW, Grand Rapids, MI 49503

2025
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STORMWATER
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Figure 16. Lake Sherwood stormwater outfall map.
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STORMWATER

TABLE 6 - LAKE SHERWOOD 2025 STORMWATER DATA

Station TP
*(hg/L)

19-Jun-25 1 66 54

19-Jun-25 6 37 11

19-Jun-25 7 64 17

19-Jun-25 8 <10 10

Site 1 is located on an unnamed creek, locally known as the Wildwood River, which was dammed to create
Lake Sherwood. The creekshed originates at Tepple Lake and constitutes the largest subwatershed of Lake
Sherwood. Site 7 is a pipe which drains a moderately-sized residential area on the west side of the lake. Sites
6 and 8 are concrete outfalls which drain small residential areas on the north and south ends of the lake,
respectively.

Phosphorus levels were elevated by lake water quality standards at sites 1, 6, and 7, indicating nutrient input
into the lake. However, phosphorus levels were within median levels for baseline flow, 35 - 70 pg/L (EGLE
2021), for streams in southeast Michigan, suggesting that the tributaries were not carrying significant
additional phosphorus from stormwater runoff at the time of sampling. The Wildwood River watershed
represented by Site 1 consists of residential, agricultural and forested land. Satellite imagery of the residential
and agricultural portions of the watershed indicate significant riparian buffer, and the upper portions of the
watershed consist of the forested and marshy Highland State Recreation Area. These indicators point to a
relatively protected watershed in terms of nutrient loading. The bottom of the concrete outfall at site 8 was
below lake level at the time of sampling and flow was indeterminate, resulting in a sample that may be more
representative of a lake surface water sample. The sample registered below detection levels, <10ug/L for
phosphorus. This suggests that the surface of the lake did not experience a major spike in phosphorus levels
following the storm event.

Total suspended solids at sites 6, 7, and 8 were low by EGLE standards, indicating clear water. Total
suspended solids at site 1 indicated moderately cloudy water at 54mg/L. However, this measurement was well
below levels that would indicate impaired water at >150mg/L. This datum suggests that the Wildwood River
watershed contributed significant but not excessive loading of organic and inorganic matter through
stormwater runoff at the time of sampling.

The moderately elevated stormwater sampling results suggest a relatively protected upstream watershed.
Some residential drainage basins around the canals may contribute moderately elevated levels of nutrients for
a brief period following a storm event. A sampling of the ten remaining stormwater outfalls to be conducted
during an intense and extended precipitation event in 2026 could determine if these smaller catch basins
contribute significant nutrient and sediment loading during their brief periods of discharge.

* mg/L = milligrams per liter = parts per million
* ug/L = micrograms per liter = parts per billion
2025
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PLANT CONTROL

A nuisance aquatic plant control program has been ongoing on Lake Sherwood for some time. In 2024
Progressive Companies was retained to provide program oversight. The primary objective of the program is to
prevent the spread of invasive aquatic plants while preserving beneficial native plant species. This report
contains an overview of plant control activities conducted on Lake Sherwood in 2025.

Aquatic plants are part of a healthy lake. They produce

oxygen, provide food and habitat for fish, and help to
stabilize shoreline and bottom sediments.

Insects and other invertebrates live on or near
aquatic plants, and become food for fish, birds, '
amphibians and other wildlife.

_-’l
R ——

Plants and algae are the base
of the food chain. Lakes with a
healthy fishery have a moderate
density of aquatic plants.

Trees and shrubs
prevent erosion and
provide habitat.

Aquatic plants

provide habitat
for fish and other
aquatic life. Roots and stones absorb
wave energy and reduce

scouring of the lake bottom.

Lo obd

Aquatic plants help to hold
sediments in place and
improve water clarity.

Predator-fish such as pike hide among plants, rocks, and tree
roots to sneak up on their prey. Prey-fish such as minnows
and small sunfish use aquatic plants to hide from predators.

PROGRESSIVE
COMPANIES

Figure 17. Natural shoreline graphic.

Aguatic plants are an important component of lakes. They produce oxygen during photosynthesis, provide
food, habitat and cover for fish, and help stabilize shoreline and bottom sediments. There are four main
aquatic plant groups: submersed, floating-leaved, free-floating, and emergent. Each plant group provides
important ecological functions. Maintaining a diversity of native aquatic plants is important to sustaining a
healthy fishery and a healthy lake. Invasive aquatic plant species have negative impacts on the lake’s
ecosystem. It is important to maintain an active plant control program to reduce the establishment and spread
of invasive species within Lake Sherwood. Plant control efforts in 2025 consisted of four aquatic plant surveys
conducted monthly, five herbicide treatments, one late-season mechanical harvesting event, and a harvest
inspection in September.

2025
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PLANT CONTROL

Four GPS-guided surveys of the lake were conducted to identify problem areas, and georeferenced plant
control maps were provided to the plant control contractor. GPS reference points are established along the
shoreline and drop-off areas of the lake. These waypoints are used to accurately identify the location of

invasive and nuisance plant growth areas.

Eurasian milfoil
Myriophyilum spicatum

4

Curly-leaf pondweed
Potamogeton crispus

Brittle naiad
Najas minor

Figure 18. Common aquatic
invasive plant species in Lake
Sherwood.

Lake Sherwood

_— LAKE SHERWOOD D 1 ACRE
e OAKLAND COUNTY, MI
T AQUATIC PLANT SURVEY MAP

(SHEET 2)

[ )
P e

TOTAL LAKE AREA » 260 ACRES

Figure 19. Lake Sherwood aquatic plant survey map (Sheet 2).

Primary plants targeted for control in Lake Sherwood include Eurasian
milfoil, curly-leaf pondweed, and starry stonewort. These planis are
non-native (exotic) species that tend to be highly invasive and have the
potential to spread quickly if left unchecked. Additionally, in 2025 Lake
Sherwood saw the abundant growth and subsequent control of the
annual exotic plant, brittle naiad. Plant control activities conducted on
the lake in 2025 are summarized in Table 7.

In Michigan, an Aquatic Nuisance Control (ANC) permit must be
acquired from the Department of Environment, Great Lakes, and
Energy (EGLE) before herbicides are applied to inland lakes. The
permit lists the herbicides that are approved for use, maximum dose
rates, use restrictions, and indicates specific areas of the lake where
herbicides may be applied. Permit requirements are designed to
protect public health and the environment. The contracted herbicide
applicator on Lake Sherwood, Aqua-Weed Control, Inc. holds the ANC
permit for the lake.

2025
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PLANT CONTROL

TABLE 7 - LAKE SHERWOOD 2025 PLANT CONTROL ACTIVITIES

(BEIC Plants Targeted Acreage

May 14 E. milfoil, curly-leaf, algae 60.75
June 25 E. milfoil, starry stonewort, curly-leaf, algae, nuisance natives 44.25
August 5 E. milfoil, nuisance natives 16.00
August 13 Brittle naiad, nuisance natives 9.50
September 18 Algae 15.00
September 29-October 6 Harvesting: Brittle naiad, nuisance natives 21.25

In 2025, 145.5 acres of Lake Sherwood were treated with aquatic herbicides throughout the season, 62.5
acres less than in 2024, reflecting a reduction in targeted invasive species growth since 2024 and a desire to
limit herbicide usage to promote the growth of native species. Eurasian milfoil was treated with a combination
of diquat dibromide and the systemic herbicide, ProcellaCOR, for season-long control. A large curly-leaf
pondweed treatment occurred on May 14 using contact herbicides which provided control of the invasive plant.
Starry stonewort was minimal and was treated using flumioxazin. Nuisance algae were treated with chelated
copper products as necessary throughout the summer. A late-season diquat dibromide treatment addressed
brittle naiad and select areas of native nuisance plant growth impacting navigation. A total of 21.25 acres of
mechanical harvesting was performed on the lake in early fall, targeting brittle naiad and nuisance native plant
growth.

Targeted treatment of Eurasian milfoil, starry stonewort, and curly-leaf pondweed early in the season resulted
in successful season-long control. The extent of native plant bed establishment increased across the lake
relative to 2024. In late summer, extensive brittle naiad beds were observed throughout most of Lake
Sherwood with the exception of the north end of the lake. Its proliferation this year can likely be attributed to
successful seed production due to increased water clarity and sunlight penetration as compared to previous
seasons.

In 2026, early and aggressive treatment of invasive aquatic plant species should be expanded to target brittle
naiad to allow for the continued establishment of native plant beds within the lake. Harvesting is recommended
in late August or early September to remove plants before they naturally die off and decompose, releasing
nutrients that can fuel late-season algal blooms.

2025
Lake Sherwood 20



REFERENCES

Fuller, L.M., and C.K. Taricska. 2012. Water-quality characteristics of Michigan's inland lakes, 2001-10: U.S.
Geological Survey Scientific Investigations Report 2011-5233, 53 p., plus CD-ROM.

Michigan Department of Environment, Great Lakes, and Energy. 2021. Water Quality Parameters, accessed
October 25, 2024, https://www.michigan.gov/documents/deq/wrd-npdes-water-quality_570237_7.pdf.

Michigan Department of Environment, Great Lakes, and Energy. 2021. Nutrient Monitoring, accessed
October 28, 2025, https://www.michigan.gov/-/media/Project/Websites/egle/Documents/Programs/WRD/GLW
ARM/Monitoring-Lake/nutrient-framework-monitoring.pdf.

Michigan Department of Environmental Quality. 2012. Michigan National Lakes Assessment Project 2007.
MI/DEQ/WRD-12/006, accessed October 28, 2021, https://www.michigan.gov/documents/deqg/wrd-swas-
nla2007_405400_7 .pdf.

O'Neal, R. P., and G. J. Soulliere. State of Michigan Department of Natural Resources. 2006. Conservation
Guidelines for Michigan Lakes and Associated Natural Resources, access October 25, 2024.
https://www.midnr.com/Publications/pdfs/IFR/ifrlibra/Special/Reports/SR38.pdf.

U.S. Environmental Protection Agency. 2021. National Recommended Water Quality Criteria - Aquatic Life
Criteria Table, accessed October 25, 2024, https://www.epa.gov/wqgc/national-recommended-water-
qualitycriteria-aquatic-life-criteria-table.

2025
Lake Sherwood 21



APPENDIX



2024 WATER QUALITY

In 2024, sampling was conducted at 4 sites within the lake. These sites were based off historical depth contour
data. Hydro-acoustic mapping of the lake was performed in the spring of 2024 and sites 1 and 4 were
subsequently relocated for the 2025 sampling season, therefore, a true comparison for these sites cannot be
made. The 2024 sampling location map can be found at the end of the Appendix.

TABLE A1 - LAKE SHERWOOD 2024 DEEP BASIN WATER QUALITY DATA

Site Depth Temp DO 1f pH Total Chloride TSS
(feet) (F) *(mg/L) *(HgiL) *(S.U.) Alk. *(mg/L) *(mg/L)
*(mgl/L
CaCo3)

28-Mar-24 1 1.0 42 12.6 36 7.8 198 55 7
28-Mar-24 1 5.0 42 12.6 23 7.7 197 51 6
28-Mar-24 1 10.0 42 12.6 25 7.6 200 60 5
28-Mar-24 2 1.0 42 12.6 15 7.7 199 54 5
28-Mar-24 2 8.0 42 12.6 19 7.5 196 63 4
28-Mar-24 3 1.0 44 10.5 14 7.4 235 57 4
28-Mar-24 3 4.0 44 10.5 23 7.3 234 51 6
28-Mar-24 4 1.0 42 12.4 19 7.8 191 64 4
28-Mar-24 4 55 42 12.4 23 Tl 189 61 7
13-Aug-24 1 1.0 76 94 10 8.5 185 44 9
13-Aug-24 1 5.0 75 9.1 10 8.5 183 44 8
13-Aug-24 1 10.0 75 7.2 21 8.3 182 44 10
13-Aug-24 2 1.0 75 9.0 24 8.3 182 43

13-Aug-24 2 8.0 74 8.8 23 8.3 195 44 11
13-Aug-24 3 1.0 71 7.6 19 7.8 200 35 4
13-Aug-24 3 5.0 68 4.7 14 7.8 % 35 4
13-Aug-24 4 1.0 78 10.0 14 8.4 157 47 8
13-Aug-24 4 5.0 76 10.8 10 8.3 156 47 5

* mg/L = milligrams per liter = parts per million

* pg/L = micrograms per liter = parts per billion

* S.U. = standard units

*mg/L CaCO3 = milligrams per liter as calcium carbonate

* X = bottle broke during transport 2025
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2024 WATER QUALITY

TABLE A2 - LAKE SHERWOOD 2024 SURFACE WATER QUALITY DATA

Station Secchi Transparency Chlorophyll-a
(feet) (Hg/L)
28-Mar-24 1 45 *ND
28-Mar-24 2 45 1
28-Mar-24 3 3.5 *ND
28-Mar-24 4 45 1
13-Aug-24 1 3.0 7
13-Aug-24 2 3.0 6
13-Aug-24 3 3.5 2
13-Aug-24 4 5.0 6

* pg/L = micrograms per liter = parts per billion
* ND = none detected
2025
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Lake Sherwood
Sampling Location Map
Oakland County, MI

PROGRESSIVE
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