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Executive Summary

A point-intercept aquatic plant survey of Benz Lake was completed on June 10, 2025. A prior point-
intercept survey was completed in 2022 to document the plant community following a ~2016 shift
in Benz Lake from a turbid (murky, algae-dominated) to clear water state (aquatic plant-dominated).
Point-intercept surveys are the standard method for monitoring long term trends in aquatic
vegetation. The purpose of the 2025 survey was to assess aquatic plant community trends following
the relatively recent shift from turbid to clear water state. The survey was also completed to assess
presence of the aquatic invasive plant curly-leaf pondweed (CLP), since the 2022 survey was
completed in August after CLP dies off and CLP can be problematic in nutrient-rich shallow lakes.
Findings and recommendations are summarized below.

Findings:

e The Benz Lake plant community scored above the average regional summary score for
aquatic plant community quality and is one of the highest scoring lakes in the District for
vegetation quality. The plant community quality improved compared to 2022 survey results.
These trends appear to be associated with continued vegetation recovery following water
quality improvements and the shift from turbid to clear water state.

e The highest quality and most diverse vegetation at Benz Lake is concentrated in the north
bay and near shorelines.

e A notably uncommon species, spiny honewort, was observed in the north bay of Benz Lake,
along with a potential state-listed rare species that was unidentifiable. Spiny honewort is
sensitive to water quality degradation and is an indicator of soft-water chemistry. The
presence of spiny honewort suggests Benz Lake may support soft-water aquatic plant
communities, a unique resource that appears somewhat common within the District.

e The invasive aquatic plant curly-leaf pondweed (CLP) was detected at low frequency at Benz
Lake and does not appear problematic. The lake’s good water quality and native plant
community likely provide resilience against problematic CLP growth. No other aquatic
invasive species were observed.

Recommendations:

e Continue to support improving water quality at Benz Lake through watershed and shoreline
best practices. Native plant community improvements appear correlated with improved
water quality and will provide the many positive functions of healthy vegetation such as fish
and wildlife habitat, shoreline stabilization, and clarity improvement.

e The north bay and immediate shoreline of Benz Lake are priorities for protection given they
harbor the highest quality vegetation of the lake.
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o Continue efforts to better understand rare and unique aquatic plant communities of the
District such as Benz Lake to identify best practices for conservation and restoration.

e No invasive aquatic plant management is recommended at Benz Lake. Invasive aquatic plant
populations are not currently problematic for water quality or lake ecology.

e Continue to monitor Benz Lake with point-intercept surveys at least every 5 years to track
response to water quality trends and unique/high quality vegetation.

Background

Benz Lake is a 37-acre lake classified as a shallow lake based on MPCA standards and classified as a
public water wetland by MN DNR. The maximum depth in 2024 was 7 feet and the entire lake area is
considered littoral (area <15-feet in depth).

Water quality is a primary driver influencing growth and health of aquatic plant communities.
Aquatic vegetation provides critical fish and wildlife habitat and requires adequate light availability
(i.e. clarity) to grow, and therefore is an excellent biological indicator of overall lake health. Water
quality at Benz Lake scored as an overall grade of “B” based on 2024 monitoring data. Benz Lake is
classified as eutrophic and shows statistically significant improving trends for average phosphorus
and average chlorophyll- a. Trends in Secchi transparency are skewed due to vegetation growth
limiting transparency measurements. Over the last 20+ years, water quality at Benz Lake has steadily
improved. Lake grades consistently scored “C” or lower in the mid-2010s and earlier, including
several scores of “F” prior to 2010. In 2016, the District and EOR noticed a relatively abrupt shift from
a turbid water state (cloudy or muddy water) with little aquatic plant growth to a clear water state
with abundant aquatic plant growth. Aquatic vegetation is an excellent metric to track the response
of the biological community to improved water quality. A point-intercept survey of Benz Lake was
last conducted in August 2022. In 2025, a point-intercept survey was completed on June 10 to
document existing plant community conditions following the relatively recent shift from turbid to
clear water state. The 2025 survey also assessed the population of the invasive aquatic plant curly-
leaf pondweed, which was documented in 2022 but outside of the peak growth period for the plant.

Methods

The point-intercept method is considered the standard protocol by MNDNR for sampling aquatic
plants because it offers a methodology that is quantitative (e.g., frequency of occurrence), repeatable
(can be used to track trends in aquatic plant communities over time), and georeferenced (can be used
to compare plant communities within different areas of a lake). Point spacing of 50-meters was used
for Benz Lake, with a total of 70 points sampled (Error! Reference source not found.). At each point,
avegetation sampling rake was used to collect plants and assign a species density rating of 1 (sparse),
2 (common), or 3 (abundant). From this data, a Floristic Quality Index (FQI) was calculated that
measures the diversity and health of the aquatic plant community.

The FQI calculation is based on both the quantity of species observed (species richness) as well as
the quality of each individual species. Aquatic plants in Minnesota have been assigned a coefficient
of conservatism value (c-value) ranging from 0 to 10. The c-value of all aquatic plants sampled from
a lake is used to determine the FQI for a given lake. Species with low c-values include non-native
species such as curly-leaf pondweed (Potamogeton crispus) that are indicative of a degraded
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environment. In comparison, the native species spotted pondweed (Potamogeton pulcher) has a c-
value of 10 because this species is extremely rare and is limited to undisturbed, pristine waterbodies
with unique habitat requirements.

Results and Discussion

The average FQI score for Minnesota Lakes in the North Central Hardwood Forest (NCHF) ecoregion
is 23.7+8 with a median of 22.5 (Radomski and Perleberg, 2012). A study of 41 Minnesota lakes
surveyed across the state, as part of the EPA’s National Lakes Assessment Project, yielded a maximum
FQI score of 30. In 2016, the MNDNR developed a robust geodatabase of aquatic plant surveys and
associated FQI scores from more than 3,600 lakes across the state. FQI scores ranged from 0 to 49
with a median of 25.1+9. A summary of FQI and other survey metrics for Benz Lake are provided in
Table 1 and a full species lists is provided in Table 2. Comparison to 2022 survey results is provided
in each table. The distribution for species with a frequency of occurrence = 10% is mapped within
Appendix A.

The FQI score for Benz Lake was 27.8, which is above the ecoregion average and median scores. The
2025 FQI score is improved over the 2022 score and is one of the highest scores recorded within the
District. Overall, the plant community of Benz Lake was dominated by fern-leaf pondweed, coontail,
and white water lily. The invasive aquatic plant curly-leaf pondweed was present at just 4% of points,
and no other aquatic invasive species were observed.

The relatively high FQI score is driven by several plant species that are sensitive to water quality
degradation or uncommon statewide. These include fern-leaf pondweed, which was the dominant
plant at the lake and the most frequently encountered (present at 94% of all points). Under
mesotrophic conditions, fern-leaf pondweed often grows low to the lake bottom and is a desirable
dominant component of healthy shallow lakes that receive recreational use due to lower interference
with watercraft. Current fern-leaf pondweed growth at Benz Lake is relatively dense, but additional
water quality improvements may result in the lower growing form of fern-leaf pondweed.
Conversely, EOR hypothesized in 2022 that dense vegetation in Benz Lake could be contributing to
internal loading and suggested that mechanical harvesting could offer water quality and recreation
enhancement. However, given that water quality metrics are stable/improving from 2021-2024 and
the improving native plant community, mechanical harvest is not currently recommended.
Continued support of watershed and shoreline BMPs is appropriate combined with monitoring of the
aquatic plant community to determine if improving trends maintain.

Many of the other sensitive species driving the FQI score were uncommon within the lake and
concentrated in the north bay and near the shoreline. These areas included the most diversity in the
lake, and central portions of the lake were dominated by few species (Figure 2). The most notable of
the uncommon species observed at Benz Lake was spiny honewort, present at two points in the north
bay. Spiny honewort is tracked by DNR as a candidate for listing as an endangered, threatened, or
special concern species. Prior to surveys within the District by EOR in 2024, spiny honewort had not
been observed in Washington County since the early 1900s. Spiny honewort is sensitive to water
quality degradation and is a soft water chemistry specialist. Aquatic plant surveys over the last 5
years in the District have documented similar uncommon or rare soft water chemistry specialists,
indicating this unique resource may be common in the District and that Benz Lake may support such
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communities. An unidentifiable pondweed was observed in the north bay of Benz Lake that may be
another soft water specialist and potentially a state-listed rare plant species. Soft-water plant
communities are sensitive to eutrophication, and the presence of spiny honewort is an excellent
biological indicator of improving lake conditions.

The overall improvement of the Benz Lake plant community compared to 2022 likely reflects the
continued recovery of the lake following the shift from the turbid to clear water state around 2016
and is a positive trajectory. Many of the same dominant and common plants were observed in 2025
as 2022. However, there was a general increase in the frequency of many plants observed in 2022 as
well as new observations of more sensitive aquatic plant species. It is difficult to compare overall
plant abundance/density since the 2022 and 2025 surveys were completed at different times of the
year. Anecdotally, plant abundance seemed similar in both years.

The invasive aquatic plant curly-leaf pondweed (CLP) was previously observed at a single point in
during the 2022 survey. CLP was present but rare (4% of points) in 2025 at Benz Lake. CLP is most
problematic in low clarity eutrophic shallow lakes, and its low frequency at Benz Lake is likely
reflective of good water clarity and a resilient plant community. No other invasive aquatic plants
were observed.

Table 1. PI survey summary metrics for Benz Lake.

Total # of Native Plants 18
% of Sites with Aquatic Plants 100%
Average # native species/pt 2.9
FQl Score 27.8
Max Depth of Growth in ft 7

% of sites w/ CLP 4%
Average growing season water 954.19
level (ft)?

IMetrics include only species listed in DNR taxa list for FQI calculations (Radomski and Perleberg, personal
communication)
ZBased on available water level data from DNR Lakefinder. Datum: NGVD 29 (ft)
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Table 2. Benz Lake species list and frequency of occurrence.

Common Name

Scientific Name

2025 Frequency of

2022 Frequency of

Occurrence Occurrence?
. Ceratophyllum
Coontail 3 71.4% 35.7%
demersum
Spiny honewort Zs,r:;zf:r;”um 10 2.9% Not observed
Canada waterweed Elodea canadensis 3 8.6% Not observed
Water stargrass Heteranthera dubia 6 2.9% Not observed
Star duckweed Lemna trisulca 6 17.1% 4.3%
Flexuous naiad Najas flexilis 6 4.3% 1.4%
Common stonewort Nitella flexilis 7 2.9% Not observed
White water lily Nymphaea odorata 6 31.4% 24.3%
Narrow-leaved pondweed (unknown) Potamogeton sp. 8 2.9% 0.0%*
Curly-leaf pondweed Potamogeton crispus 3 4.3% 0.0%*
Small pondweed Potamogeton pusillus 7 2.9% Not observed
Fern-leaf pondweed Potamogeton robbinsii 8 94.3% 95.7%
Pot ti
Flat-stemmed pondweed ° amgge (?n 6 1.4% 1.4%
zosteriformis
Broad-leaved arrowhead Sagittaria latifolia 3 4.3% Not observed
Crested/rigid arrowhead Sagittaria cristata/rigida 8 1.4% 1.4%
Large duckweed Spirodela polyrrhiza 5 18.6% 8.6%
Creeping bladderwort Utricularia gibba 9 12.9% 1.4%
Small bladderwort Utricularia minor 10 1.4% Not observed
Common bladderwort Utricularia vulgaris 7 7.1% 1.4%
Summary Table
Average C-Value 6.4
FQl = C*VS
C= Mean coefficient of conservatism Number of species 19
value
S= Number of species in sample 2025 FQI 27.8

1Species observed in 2022 but not in 2025: turion duckweed, giant bur reed
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Summary of Findings and Recommendations

Findings:

The Benz Lake plant community scored above the ecoregion median and average FQI scores.
Improvements in plant community quality were observed compared to 2022 survey results.
These trends appear to be associated with significant water quality improvements at Benz
Lake, and continued improvement of the plant community following the ~2016 shift from a
turbid to clear water state.

The highest quality and most diverse vegetation at Benz Lake is concentrated in the north
bay and near shorelines.

A notably uncommon species, spiny honewort, was observed in the north bay of Benz Lake,
along with an unidentifiable pondweed species that may be uncommon or a state-listed rare
species. Spiny honewort is sensitive to water quality degradation and is an indicator of soft-
water chemistry. The presence of spiny honewort suggests Benz Lake may support soft-water
aquatic plant communities, a unique resource that appears somewhat common within the
District.

CLP was detected at low frequency at Benz Lake. The lake’s good water quality and native
plant community likely provide resilience against problematic CLP growth. No other invasive
species were observed.

Recommendations:

Continue to support improving water quality at Benz Lake through watershed and shoreline
best practices. Native plant community improvements appear correlated with improved
water quality and will provide the many positive functions of healthy vegetation such as fish
and wildlife habitat, shoreline/sediment stabilization, and nutrient accumulation.

The north bay and immediate shoreline of Benz Lake are priorities for protection given they
harbor the majority of plant diversity at the lake.

Continue efforts to better understand rare soft-water aquatic plant communities of the
District such as Benz Lake to identify best practices for supporting conservation and
restoration. Benz Lake is an excellent candidate for targeted rare plant surveys within its
north bay and along shoreline.

No invasive aquatic plant management is recommended at Benz Lake. Invasive aquatic plant
populations are not currently problematic for water quality or lake ecology.

Continue to monitor Benz Lake on at least a 5-year interval to track response to water quality
trends, continued plant community recovery following the shift from turbid to clear water
state, and unique/sensitive vegetation.
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Figure 1. Point-intercept sampling grid for Benz Lake.

Emmons & Olivier Resources, Inc. is an Equal Opportunity Affirmative Action Employer
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Figure 2.2025 Benz Lake native species richness (total # of species) per point.
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Appendix A
Benz Lake Aquatic Plant Species Distribution
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Figure 3. Benz Lake coontail distribution - June 2025.
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Figure 4. Benz Lake star duckweed distribution- June 2025.

Emmons & Olivier Resources, Inc. is an Equal Opportunity Affirmative Action Employer

1919 University Avenue West, Suite 300 St. Paul, MN 55104 T/651.770.8448 F/651.770.2552 www.eorinc.com



memo
12 of 15

Documant Path: postgresal:\|0eodata Senvioes. sonne 10:5432 2Mahcfg = eor DRSS mode =requirelddname=_projectsiecnoma=_ 00041 D467 2025_aquatic_plane_pi_survwysAproject=warking_jem

Date: 2025-12-08T10:33:33.465 Author: Jimmy Marty Layout: RM_ww/_benz

m Rake Abundance Rating Benz Lake
@ 1

WArkwy g _ White Water Lily Distribution

ecology

community #* 3 A ] 125 250 ft
| —

Figure 5. Benz Lake white water lily distribution- June 2025.
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Figure 6. Benz Lake fern-leaf pondweed distribution- June 2025.
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Figure 7. Benz Lake large duckweed distribution- June 2025.
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Figure 8. Benz Lake creeping bladderwort distribution- June 2025.
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