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1 Monitoring Program

The Shingle Creek and West Mississippi Watershed Management
Commissions annually monitor water quality in the lakes, streams,
and outfalls of the watersheds. Data has been collected from
Shingle Creek since 1996 and at West Mississippi River outfalls
since 2010. In 2012, Shingle Creek expanded its volunteer-based
lake monitoring program to start systematic detailed lake
monitoring. The program has expanded to incorporate fish,
macroinvertebrate, and aquatic vegetation monitoring in the lakes
and streams. Student and adult volunteers collect additional lake
water quality and stream macroinvertebrate data. A Water Quality
report summarizing current and historic conditions in the
watersheds has been published annually since 1998.

Surface water quality in the watersheds is typical of urban lakes
and streams in the Twin Cities Metropolitan Area. Agriculture
followed by urban development have changed drainage patterns,
increased pollutants to the waters, and reduced habitat for aquatic and terrestrial life. Both Shingle Creek
and Bass Creek do not meet state water quality standards for chloride, bacteria, and dissolved oxygen,
and they have severely impacted fish and macroinvertebrate communities. Thirteen of the sixteen lakes
were listed as Impaired Waters of the State because of their high concentrations of phosphorus.
Diagnostic and feasibility studies completed between 2007 and 2011 have identified actions that can be
taken in the watersheds to help improve water quality.

More than ten years since the diagnostic and feasibility studies, the results have been heartening. Three
of the impaired lakes now meet state standards and have been removed from the list of Impaired
Waters. Two other lakes now meet the standards and are scheduled for removal in 2024. Long-term
stream water quality monitoring shows a clear improvement in suspended sediment and nutrient
concentrations in both Shingle Creek and Bass Creek, a result of ongoing efforts to stabilize
streambanks, increase the frequency of street sweeping, enhance erosion control on construction sites,
and install Best Management Practices to treat stormwater before it is discharged into the streams.
However, chloride concentrations in the streams, mostly from road salt applied in the winter for snow and
ice control, remain high.

. Project: 227707772
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1.1

What 6s i n t he

water shed?

West Mississippi

25 square miles

High impervious urban development (25%) and
low-moderate impervious urban development
(38%)

4 stream sites and 18.3 miles of streams

No lakes, few wetlands

Middle Shingle Creek

15 square miles

High impervious urban development (45%) and
low-moderate impervious urban development
(28%)

1 stream and 10.34 miles of streams

2 lakes: Success and Palmer

Upper Shingle Creek

Headwaters of Shingle Creek

13 square miles

High impervious urban development (28%) and
low-moderate impervious urban development
(26%)

3 streams and 16.2 miles of streams

8 lakes: Bass, Pomerleau, Schmidt, Cedar
Island, Pike, Eagle, Magda, Meadow

Lower Shingle Creek

Shingle Creek discharges to the Mississippi River
17 square miles

High impervious urban development (71%) and
low-moderate impervious urban development
(8%)

2 streams and 18.9 miles of streams

5 lakes: Upper Twin, Middle Twin, Lower Twin,
Crystal, and Ryan

1.2

121

Routine Flow and Water Quality:
from April

2025 Monitoring
Stream Monitoring

t hrough

October:

Three sites along Bass and Shingle Creek were monitored biweekly
strearmmid-out | et

near t he

watershed in Brooklyn Park (SC-3); and in Bass Creek (BCP) in the upper watershed. Winter chloride
was sampled monthly from November through March at the three locations mentioned and the USGS
gage site (USGS). In the West Mississippi Watershed, Mattson Brook (MB) was monitored monthly April
through October. The 65" Avenue site in West Mississippi was monitored year-round by the Mississippi
Watershed Management Commission (MWMO). MWMO provides an annual water quality report for the
site each June.

Project: 227707772
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Watershed Connections : Stream macroinvertebrates are typically monitored by high school students at
two sites on Shingle Creek through the Hennepin County Watershed Connections (formerly River Watch)
program; however, the program was affected by the COVID-19 pandemic. Shingle Creek at Park Center
High School has been monitored for 24 years by science students from the school. Shingle Creek at
Webber Park was monitored by students from Patrick Henry High School between 2001 and 2012, then
in 2018, 2019, and 2021 by students from the Avail Academy. No Watershed Connections monitoring
occurred in 2025.

1.2.2 Lake Monitoring

Routine Water Quality: Water quality in Upper Twin, Middle

Twin, Eagle, and Pike Lakes was monitored biweekly from June
through September as part of S
program. Aquatic vegetation was surveyed once in late spring

and once in late summer in all lakes.

CAMP: Each year the Commission sponsors volunteer lake
water quality monitoring throu
Assisted Monitoring Program (CAMP). Schmidt, Lower Twin,

and Crystal Lakes were set to be monitored in 2025. Schmidt
Lakebs volunteer, however, was
monitoring occurred for this lake in 2025. At the time of this

report writing, MET Council had not yet published the CAMP Yy Y

data for 2025, so those data are not yet available. Staff on Upper Twin Lake in 2025

) ) collecting water quality data.
Grant Projects: Meadow Lake underwent a drawdown in

November 2021 to reduce fathead minnows and consolidate

loose sediment. An aluminum sulfate (alum) treatment was applied to Meadow in 2023 to remove
phosphorus from the water column. Meadow Lake was monitored for water quality approximately
biweekly in 2025. Aquatic vegetation was surveyed once in late spring and once in late summer in 2025.
A curly-leaf delineation (CLP) and herbicide treatment occurred in 2025.

Eagle and Pike Lakes received an alum treatment in September 2024 as part of the Eagle and Pike
Lakes Management Plan. Monitoring was conducted in 2025 to assess project success.

2 Precipitation

Water quality in lakes, streams, and wetlands is heavily influenced by precipitation and storm water

runoff. 2025 was a wet, above average year (Figure 2-1). Precipitation in 2025 in the Shingle Creek and
West Mississippi watersheds was well above the historic average (1990-2024) in March, June, and July
and moderately above average in December. Precipitation was near average in April, May, August, and

. Project: 227707772
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September, and below the historic average in January, February, October, and November. Total rainfall in
2025 was 37.38 inches, approximately 4.00 inches above the historic average of 33.35 inches.

12.00
10.00
8.00

6.00

4.00
) ' I I L
o I ..

Feb March April May  June  July Aug Sept Oct
m1990-2024 Average =2025

Precipitation (inches)

o

Figure 2-1. Monthly precipitation totals at the New Hope weather station for 1990-2024 (average) and
2025 (total).

3 Streams & Outfalls

Stream sites in Shingle Creek and West Mississippi Watersheds are monitored during normal baseflow
conditions (routine monitoring) and during rainfall events (storm monitoring) when flow is higher. Runoff
during storms carries pollutants intothe wa t e r sdfreamhsdaad can contribute to downstream
waterbody impairments. Stream water quality during storms is often worse than during routine monitoring.

The subsections provide a brief overview of findings and conditions in the two watersheds in 2025. A
more detailed assessment and data are available in the technical appendices at the end of this document.
See Appendix A for stream water quality sampling methodology and Appendix C for 2025 Stream
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Monitoring data, including the following parameters: Chloride, eColi, Ortho P, Total Phosphorus, Total
Dissolved Phosphorus, and Total Suspended Solids.

3.1 Shingle Creek Watershed

Historic water quality monitoring summary boxplots for the Bass Creek Park monitoring site are shown in
Figure 3-1. Figures will be updated with 2025 data once data are processed through the MPCA EQuIS
portal. Stream data at SC-0 and SC-3 were unable to be fully processed due to current EQuIS limitations.
Data were analyzed before and after Phase | of the Bass Creek Park stream stabilization project. Water
quality trends show no detectible change in stream chloride, dissolved oxygen, specific conductance, or
temperature before and after the streambank stabilization project was completed (Figure 3-1). However,
annual median ortho P and TSS both show detectible improvements after the 2022 streambank
stabilization project was completed (p-value < 0.05).

Chloride Dissolved oxygen (DO) Orthophosphate as P
2000
.
.
020
.
.
1500
10
015
.
.
.
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. -
500 . .
. . . 0.05
e -
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BE 2022+
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~
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4000 1o
20
’ [
3000 .
:
* .
. 50 . +
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: n He o
2013 2014 2015 2016 2017 2018 2019 2020 201 2022 20232024 2013 2014 2045 2046 2047 2018 2019 2020 2024 2022 2023 2024 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 3-1 Annual water quality trend boxplots at Bass Creek Park site for chloride (mg/L), dissolved
oxygen (mg/L), Ortho P (mg/L), specific conductance (¢ S/ ) temperature (°C), and TSS
(mg/L). Phase | stream reach stabilization at the monitoring site was completed in 2022.
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Flow at Bass Creek (BCP) and Shingle Creek (SC-3, USGS, and SC-0) are shown below in Figure 3-2

through Figure 3-5.SC-06s equi pment wsalus, wetdohoehave angda@® 26 m | ast year d
efforts. However, Appendix C has the 2025 Stream Monitoring Data presented which does include SC-O0.

Daily precipitation is shown with each site's flow measurements to show how precipitation influences

streamflow. BCP generally has lower flow than SC-3 and SC-0 because it has a smaller drainage area.
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Figure 3-2. Daily precipitation (inches) and daily average flow at the BCP site.
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Figure 3-3. Daily precipitation (inches) and daily average flow at the SC-3 site.
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Figure 3-4. Daily precipitation (inches) and daily average flow at the USGS gauge site.
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Figure 3-5. Daily precipitation (inches) at the SC-0 site. No flow data could be provided due to the
equipment being stolen during the 2025 sampling season.

Figure 3-6 below shows annual precipitation back to 2000, along with runoff depth of record from each

monitoring site. Runoff depth is the depth of water, nor mal i zed by each sitebs dr ai
through the site. BCP and SC-3 generally have high runoff depths, meaning more precipitation that falls in

that siteds dr ai na gHghearunefaratds maywedud tohigheh impes/ious areas,

fewer infiltration practices or vegetation, or more efficient drainage systems.
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Figure 3-6. Annual precipitation total and runoff depth for each stream monitoring site in the Shingle
Creek Watershed.

Annual pollutant loads of TP, TSS, and chloride were estimated for each monitoring site by multiplying the
mean pollutant concentration by the annual volume of runoff at each site. For days when flow data were
not available, the relationship between flow at the site of interest and the USGS site was used to estimate
flow. Because of the assumptions made in analysis, loads are meant to be a high-level estimate and not
an accurate measurement. Loads are not calculated for the USGS site because it is only monitored by
the Commission in the winter for chloride levels.

Total flow volume is lowest at the BCP site and progressively gets higher further down the watershed,
with SC-0 having the highest flow volume. Total loads are highest near the Shingle Creek site SC-0, like
due to flow volume being highest at this site. Chloride loads were not calculated for 2024 because few
summer chloride samples were collected. BCP has historically had the highest chloride concentrations,
possibly resulting from its proximity to chloride discharge points near the road. Additionally, BCP is higher
in the watershed, so there is less volume for dilution.

Table 3.1. Annual pollutant loads at each Bass Creek and Shingle Creek routine monitoring site.

Site TP Load (Ibs/acre/year) TSS Load (Ibs/acrelyear)
BCP 0.73 9.93
SC-3 0.51 30.6
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3.2 West Mississippi  Watershed

Flow at Mattson Brook (MB) are shown below in Figure3-6 . Dai ly precipitation
flow measurements to show how precipitation influences streamflow.
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Figure 3-7. Daily precipitation (inches) and daily average flow at the MB gage site

The results of the 2025 65" Ave Qutfall site monitoring will be presented in a report from MWMO in June,
2026.
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4 Lakes

The Shingle Creek and West Mississippi Fourth Generation Watershed Management Plan includes a
rotating schedule of intensive monitoring on all lakes in the Shingle Creek Watershed. The primary
purpose of the intensive lake monitoring program is to evaluate protection efforts for lakes that are not
impaired, and to assess progress towards achieving the TMDLs and state water quality standards for all
impaired lakes throughout the watershed. Activities in the intensive lake monitoring program include water
guality monitoring, aquatic vegetation surveys, and fish sampling coordinated with the Minnesota
Department of Natural Resources (DNR).

See Appendix A for lake water quality and vegetation sampling methodology.

4.1 Eagle Lake

Eagle Lake (Public Water No. 27011101) is in Maple Grove, MN within Hennepin County. Eagle Lake is
classified as a deep lake due to less than 80% of the lake in the littoral zone. littoral. Eagle Lake is a
deep lake with an approximate surface area of 285 acres, 56 acres of littoral area (i.e., area less than 15
feet deep), an average depth of 9.8 feet, and a maximum depth of 39 feet. Eagle Lake was monitored for
submersed aquatic vegetation as part of the Eagle Lake Subwatershed and Internal Load Study. The list
below summarizes the year in which each type of sampling was most recently performed on Eagle Lake:

Water Quality - 2025

SAVi 2025
Phytoplankton/Zooplankton - 2020
Fisheries i Not assessed

Carpi 2018

=A =4 =4 -8 -9

4.1.1 Water Quality

In 2025, water quality data was collected biweekly from early May to late September 2025 in Eagle Lake.
Seasonal water quality trends are as follows: total phosphorus (TP) met the Minnesota North Central
Har dwood Forest (NCHF) de e p(0.Ddarig/k) foftRe estite samgliag pdriody f
except September when it was just above the state standard (Figure 4-1). Chlorophyll-a (Chl-a) met the
standard of 14 ¢ g /ffrim May through early July but did not meet it in late July through September (Figure
4-2). Water clarity remained above the standard of 1.4 m Secchi depth through July and was below the
standard throughout August to September (Figure 4-3). Seasonal orthophosphate (ortho P) remained
steady throughout the sampling period (Figure 4-4). Total suspended solids (TSS) rose steadily
throughout the summer (Figure 4-5).

At the time of this report, the EQuIS (Environmental Quality Information System) data for 2025 had not
yet been submitted, so historic trends are available only through 2024. Historic trends through 2024
demonstrate that TP and Chl-a have both increased since 2020 (Figures 4-6 and 4-7), while Secchi depth
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has decreased but is up since 2023 (Figure 4-8). In2024,0r t ho P was t he highest
(Figure 4-9), and TSS has increased since 2020 (Figure 4-10). Given known 2025 data collected by

Stantec, it is expected that 2025 trends for Eagle Lake will suggest water quality has improved since

2024, but this cannot be known for certain until EQuIS data is updated. Once data is available from

EQUuIS, the report will be updated with trends through 2025.

004fm = = = = = = = = = === — -
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Figure 4-1. Eagle Lake 2025 seasonal total phosphorus (TP, mg/L) concentration. Minnesota state water
TP standard for deep lakes (black dashed line).
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Figure 4-2. Eagle Lake 2025 seasonal Chlorophyll-a (Chl-a) concentration. Minnesota surface water Chl-
a standard for deep lakes (black dashed line).
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Figure 4-3. Eagle Lake 2025 seasonal Secchi depth. Minnesota surface water Secchi depth standard for
deep lakes (red dashed line).
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Figure 4-4. Eagle Lake 2025 seasonal orthophosphate (ortho P) concentration. Note: there is no
Minnesota state surface water standard for ortho P. Also note that the ortho P laboratory
detection limit is 0.003, and all 2025 samples were found to be below this limit based on
EPA laboratory method 365.3.
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Figure 4-5. Eagle Lake 2025 seasonal total suspended solids (TSS) concentration. Note: there is no
Minnesota state surface water standard for TSS.
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Figure 4-6. Eagle Lake growing season (June i September) average total phosphorus (TP, mg/L)
concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Minnesota state deep lake TP standard (black dashed line) for reference.
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Figure 4-7. Eagle Lake growing season (June i September) average Chlorophyll-a (Chl-a, ug/L)
concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Minnesota deep lake Chl-a standard (black dashed line) for reference.
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Figure 4-8. Eagle Lake growing season (June i September) average Secchi depth (m). Minnesota deep
lake Secchi depth standard (black dashed line) for reference.
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Figure 4-9. Eagle Lake annual growing season (June i September) average ortho-phosphate (Ortho-P,
mg/L). 2025 data was not collected or was not available on EQuIS at the time this report was
written. Note: There is no Minnesota state surface water standard for Ortho-P.
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Figure 4-10. Eagle Lake annual growing season (June i September) average total suspended solid (TSS,
mg/L) concentration. 2025 data was not collected or was not available on EQuIS at the time
this report was written. Note: There is no Minnesota state surface water standard for TSS.

4.1.2 Submersed Aquatic Vegetation

Table 4.1 presents survey and community metrics for Eagle Lake 2025 surveys. Eagle Lake has excellent
plant diversity and biotic integrity, as measured by the Floristic Quality Index (FQI). Species richness was
19 in early summer and 21 in late summer and exceeds the proposed threshold of 12 for deep lakes in
the North Central Hardwood Forest (NCHF) ecoregion. FQI was 23.67 and 25.15 in early and late
summer, respectively, and exceeds the deep lake NCHF threshold of 18.6. The AMCI of Eagle Lake is
high compared to other Metro Area Lakes with a score of 55 in both early and late summer.

Table 4.2 outlines point-intercept survey results from Summer 2025 lake vegetation surveys. Coontail,
flat-stem pondweed, and star duckweed had the highest abundance of all plant species in 2025. Curly-
leaf pondweed (CLP) and Eurasian watermilfoil (EWM), aquatic invasive species (AIS), are both present
in the lake. In 2025, CLP had a frequency of 3.00 in early summer and was not present in late summer.
EWM was not present in early summer and had a frequency of 0.80 in late summer.

Maps include early and late season BioBase maps of vegetation biovolume (Figure 4-11), number of taxa

at each sample point (Figure 4-12), CLP density at each sample point (Figure 4-13), EWM density at
each sample point (Figure 4-14).
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Table 4.1. Eagle Lake SAV metrics and indices from 2023-2025.

June 20-21, | August 16 -18, | June 12-13, | September 13, | June 6 & 9, August 11,
2023 2023 2024 2024 2025 2025
LAKEWIDE METRICS
Total Points 125 125 130 133 133 124
Sampled
Total Littoral
Points 107 108 109 84.0 95.0 102
Sampled
YT -
\f’e;'ttora' with 64.5 73.1 77.1 75.0 90.48 78.6
Max depth of
plant growth 10.9 10.2 13.0 15.9 15.5 13.6
(ft)
DEEP LAKE SPECIES THRESHOLD 12
Species 18 19 17 19 19 21
Richness
COMMUNITY INDICES
DEEP LAKE FQI THRESHOLD 18.6
Floristic
Quality Index 23.32 23.96 23.04 23.59 23.67 25.15
(FQI)
Simpsony g 0.891 0.902 0.908 0.871 0.899
Diversity Index
Aquatic
Macrophyte 59 62 58 60 55 55
Community
Index (AMCI)
Table 4.2. Eagle Lake plant taxa and frequency of occurrence from 2023-2025.
June August June June 6 August
TAXA Cﬁx:\\ﬂ"g N1 2021, | 16-18, | 12-13, Sigtezggjr &9, 11,
2023 2023 2024 ' 2025 2025
Brasenia Watershield
. = - - - - -
schreberi
Ceratophyllum | Coontail 28.0 35.2 30.8 40.6 43.6 50.0
demersum
Chara sp. Stonewart 104 12.0 12.3 7.50 17.3 27.4
Elodea American
. - - -- -- 0.80 --
canadensis waterweed
Heteranthera | Water 6.40 1.60 3.80 450 230 2.40
dubia stargrass
Lemna minor | Small 10.4 11.2 115 15.8 12.0 153
duckweed
Lemna trisulca | Star 22.4 272 17.7 22.6 42.1 315
duckweed
Myriophyllum | Northern 6.40 8.00 16.2 9.00 6.00 5.60
sibiricum watermilfoil
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Myriophyllum Eurasian
4 o -- - -- - - 0.80
spicatum watermilfoil
Najas flexilis SIe;nder _ 3.20 _ 0.80 230 3.20
naiad
Najas Common
guadalupensis | water nymph B 0.80 B 230 B B
Nitellopsis Starry
P - - - - -
obtuse stonewart
Nuphar Spatterdock | ¢ g 15.2 15.4 135 18.0 17.7
variegata
Nymphaea White 8.80 10.4 8.50 20.3 17.3 17.7
odorata waterlily
Potamogeton Curly -leaf _ _ 6.90 _ 3.00 _
crispus pondweed
Potamogeton Friesbod
e 0.80 - - - - -
friesii pondweed
Potamogeton | lllinois 1.60 3.20 1.50 9.80 0.80 3.20
illinoensis pondweed
Potamogeton | Small 2.40 1.60 20.0 0.80 1.50 0.80
pusillus pondweed
Potamogeton Richarg _ _ _ 3.80 3.20
richardsonii pondweed
Egtamogeton Pondweed -- -- -- -- - 3.20
Potamogeton | Flat-stem 32.8 45.6 44.6 338 57.1 435
zosteriformis pondweed
Schoenoplectus | Softstem
tabernaemontani | bulrush 4.00 3.20 3.80 2.30 4.50 4.80
Spirodela Large 9.60 11.2 10.8 143 113 16.1
polyrhiza duckweed
Spirogyra sp. Filamentous _ = _ _ _ _
algae
Stuckenia Sago 0.80 1.60 - 1.50 - -
pectinata pondweed
Typha sp. Cattail P - P P -- --
Utricularia sp. Bladderwort -- -- -- -- -- 2.40
Utricularia Greater 4.00 7.20 4.60 4.50 3.00 2.40
vulgaris bladderwort
Vallisneria Eelgrass 0.80 9.60 0.80 10.5 - 7.30
americana
Wolffia sp. Duckweed 11.2 8.00 9.20 14.3 6.80 16.9

*Taxa considered to be Aquatic Invasive Species (AlS) are shown in bold
**P = observed at site, but not captured on rake toss
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Figure 4-11. Early (left) and late (right) season BioBase map of vegetation biovolume in Eagle Lake.
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Figure 4-12. Early and late season number of plant taxa found in Eagle Lake.

. Project: 227707772



2025 Annual Monitoring Report

x 0
1 Eagle Lake
g Curly Leaf Pondweed
® 3 Density
6/9/2025 8/11/2025

X X X X X X X X X

Figure 4-13. Early and late season curly-leaf pondweed density found in Eagle Lake.
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Figure 4-14. Early and late season Eurasian watermilfoil found in Eagle Lake.
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4.2 Pike Lake

Pike Lake (Public Water No. 27011102) is located in the cities of Maple Grove and Plymouth within
Hennepin County, MN. Pike Lake is classified as a shallow lake and has an approximate surface area of
55.53 acres. It is classified as a shallow lake due to >80% of the lake being classified in the littoral zone
(i.e., <15 feet deep). Pike Lake has a maximum depth of 22 feet. The list below summarizes the year in
which each type of sampling was most recently performed:

Water Quality i 2024
Phytoplankton/Zooplankton - 2020
SAVI 2024

Fisheries i Not assessed

Carpi 2018

= =4 =4 =4 -9

4.2.1  Water Quality

In 2025, water quality data was collected biweekly from early May to late September in Pike. Seasonal
water quality trends are as follows: total phosphorus (TP) met the Minnesota North Central Hardwood
Forest (NCHF) shallow lake TP standard of 60 ¢ §0/0&mg/L) for most of the sampling season but did
not meet it in mid-July or mid-August in 2025 (Figure 4-15). Chlorophyll-a (Chl-a) met the standard of
20¢ g /fram early May to mid-June but did not meet the standard from July through late September
(Figure 4-16). Water clarity was meeting the shallow lake standard of 1.0 m Secchi depth from May to
June, just meeting it in throughout July, and not meeting it from August through September (Figure 4-17).
Seasonal orthophosphate (ortho P) remained steady throughout the sampling period (Figure 4-18). Total
suspended solids (TSS) rose steadily throughout the sampling period (Figure 4-19).

At the time of this report, the EQuIS (Environmental Quality Information System) data for 2025 had not
yet been submitted so historic trends are only through 2024. Historic data through 2024 indicated that TP
had the highest recordings thus far on record (Figure 4-20). Chl-a was higher than values recorded in
2020 but did not exceed values recorded in 2017 (Figure 4-21). Secchi depth was just below the state
standard and had decreased since 2020 (Figure 4-22). In 2024 Ortho P had the highest values on record
thus far (Figure 4-23). TSS values remained in line with the historical data (Figure 4-24).
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Figure 4-15. Pike Lake 2025 seasonal total phosphorus (TP) concentration. Minnesota state surface
water TP standard for shallow lakes (black dashed line).
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Figure 4-16. Pike Lake 2025 seasonal Chlorophyll-a (Chl-a) concentration. Minnesota state surface water
Chl-a standard for shallow lakes (black dashed line).
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Figure 4-17. Pike Lake 2025 seasonal Secchi depth. Minnesota state surface water Secchi depth
standard for shallow lakes (black dashed line).
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Figure 4-18. Pike Lake 2025 seasonal orthophosphate (ortho P) concentration. Note: there is no
Minnesota state surface water standard for ortho P. Also note that the ortho P laboratory
detection limit is 0.003, and all 2025 samples were found to be below this limit based on
EPA laboratory method 365.3.
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Figure 4-19. Pike Lake 2025 seasonal total suspended solids (TSS) concentration. Note: there is no
Minnesota state surface water standard for TSS.
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Figure 4-20. Pike Lake annual growing season (June - September) average total phosphorus (TP)

concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Minnesota state shallow lake TP standard (black dashed line) for
reference.
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Figure 4-21. Pike Lake annual growing season (June i September) average Chlorophyll-a (Chl-a)
concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Minnesota state shallow lake Chl-a standard (red dashed line) for
reference.
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Figure 4-22. Pike Lake growing season (June i September) average Secchi depth concentration. 2025
data was not collected or was not available on EQuIS at the time this report was written.
Minnesota state shallow lake Secchi depth standard (red dashed line) for reference.
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Figure 4-23. Pike Lake growing season (June i September) average ortho-phosphate (ortho P)
concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Note there is no Minnesota state surface water standard for ortho P.
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Figure 4-24. Pike Lake growing season (June i September) average total suspended solids (TSS)
concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Note: there is no Minnesota state surface water standard for TSS.

4.2.2 Submersed Aquatic Vegetation

Table 4.3 presents survey and community metrics for Pike Lake 2025 surveys. Pike Lake has good plant

diversity and biotic integrity, as measured by the Floristic Quality Index (FQI). Species richness was 12 for

the early summer, which is just above the proposed threshold for shallow lakes in the North Central

Hardwood Forest (NCHF) ecoregion of 11. Species richness was 9 for the late summer, just below the

proposed threshold for shallow lakes in the North Central Hardwood Forest (NCHF) ecoregion. FQI was

16.92 and 15.09 in the early and late summer, respectively. FQI is just below the shallow lake NCHF

threshold of 17.8. The Simpsonds Diversity I ndex of Pil

Table 4.4 outlines point-intercept survey results from 2025 lake vegetation surveys in Pike Lake. Coontalil
had the highest abundance of all plant species in 2025, similar to Eagle Lake. Other abundant species
include white waterlily duckweed species. Curly-leaf pondweed (CLP) was observed only in the early
season in low abundance (3.8 frequency of occurrence).

Maps include early and late season BioBase maps of vegetation biovolume (Figure 4-25), number of taxa
at each sample point (Figure 4-26), CLP density at each sample point (Figure 4-27).
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Table 4.3. Pike Lake SAV metrics and indices from 2023 7 2025.

June 21, Ai%glljgt June 12-13, | September June 5, August
2023 2023 2024 13, 2024 2025 12, 2025
LAKEWIDE METRICS
Total Points
Sampled 107 105 109 108 104 105
Total Littoral
Points Sampled 101 101 95 96 93 90
L ;
\f’e'é'ttora' with 55.4 42.6 44.2 42.7 473 411
Max depth of 14.5 13.3 15.3 9.60 10.3 9.00
plant growth (ft)
SHALLOW LAKE SPECIES THRESHOLD 11
Species 11 10 9 9 12 9
Richness
COMMUNITY INDICES
SHALLOW LAKE FQI THRESHOLD 17.8
Floristic Quality 16.45 15.55 15.27 15.27 16.92 15.09
Index (FQI)
Simpsonos gan, 0.844 0.865 0.859 0.840 0.837
Diversity Index
Aquatic
Macrophyte 43 44 43 47 46 44
Community Index
(AMCI)
Table 4.4. Pike Lake plant taxa and frequency of occurrence from 2023 1 2025.
COMMON June August June September June | August
TAXA NAME 21, 1618, | 12-13, | 2 BER 5, 12,
2023 2023 2024 ' 2025 | 2025
Ceratophylium | 00 i) 28.0 35.2 39.4 34.3 39.4 | 343
demersum
Elodea _ American __ _ _ 1.90 1.00 1.00
canadensis waterweed
Lemna minor | Smal 10.4 11.2 303 222 163 | 248
duckweed
Lemna trisulca | S 22.4 27.2 23.9 23.1 202 | 229
duckweed
Nuphar Spatterdock | 16.8 15.2 8.30 1.90 190 | 1.90
variegata
Nymphaea White 8.80 10.4 22.9 25.9 270 | 238
odorata waterlily
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Pqtamogeton Curly -leaf 3.70 1.00 280 _ 3.80 _
crispus pondweed
Potamogeton Small 2.40 1.60 _ _ _ _
pusillus pondweed
Potamogeton Leafy - - - -- 1.90 --
foliosus pondweed '
Potamogeton | Flat-stem 328 45.6 14.7 12.0 11.0 | 1.00
zosteriformis pondweed
Spirodela Large 9.60 11.2 28.4 21.3 480 | 238
polyrhiza duckweed
Stuckenia Sago

: - - - - 1.90 -
pectinata pondweed
Wolffia sp. Duckweed 11.2 8.00 33.0 24.1 16.3 24.8

*Taxa considered to be Aquatic Invasive Species (AIS) are shown in bold
**P = observed at site, but not captured on rake toss
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Figure 4-25. Early (left) and late (right) season BioBase map of vegetation biovolume in Pike Lake.
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Figure 4-26. Early and late season number of plant taxa in Pike Lake.
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Figure 4-27. Early and late season curly-leaf pondweed density in Pike Lake.
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4.3 Meadow Lake

Meadow Lake (Public Water No. 27005700) is located in the city of New Hope within Hennepin County,
MN. Meadow Lake is classified as a shallow lake and has an approximate surface area of 10.4 acres,
with 100% of the lake in the littoral zone (< 15 feet deep). The list below summarizes the year in which
each type of sampling was most recently performed:

Water Quality i 2024

SAV'i 2025
Phytoplankton/Zooplankton - 2022
Fisheries - 2022

Carpi NA

= =4 =4 -4 -9

4.3.1 Submersed Aquatic Vegetation

Table 4.5 presents survey and community metrics for Meadow Lake 2025 surveys. Meadow Lake has

good plant diversity and biotic integrity, as measured by the Floristic Quality Index (FQI). Species

richness was 10 and 11 for early summer and late summer, respectively, and just meeting the proposed

threshold for shallow lakes in the North Central Hardwood Forest (NCHF) ecoregion. FQI was 16.6 and

17.8 in the early and late summer, respectively. FQI is just below the shallow lake NCHF threshold of 17.8

in the early season and just meetingi t i n the | ate season. The Simpsonds
was 0.836 in the early summer and 0.845 in the late season, which is comparable to 2024.

Table 4.6 outlines point-intercept survey results from 2025 lake vegetation surveys in Meadow Lake. The
duckweed species dominated in abundance with stonewart and Coontail closely behind in 2025. Curly-
leaf pondweed (CLP) was observed at a 17% frequency in the early season and was not detected in the
late season.

Maps include early and late season BioBase maps of vegetation biovolume (Figure 4-28), number of taxa
at each sample point (Figure 4-29), CLP density at each sample point (Figure 4-30).

Table 4.5. Meadow Lake SAV metrics and indices from 2023 7 2025.

June August June 24, | August 29, June 4, August
19, 14, 2023 2024 2024 2025 15, 2025
2023
LAKEWIDE METRICS
Total Points Sampled 55 55 56 56 56 56
Total Littoral Points Sampled 55 55 56 56 56 56
% Littoral with Veg 54.5 70.9 100 100 100 100
Max depth of plant growth 1.9 2.2 35 3.3 3.0 45
(1)
SHALLOW LAKE SPECIES THRESHOLD 11
Species Richness | 6 | 7 | 10 | 11 | 10 [ 11
COMMUNITY INDICES
SHALLOW LAKE FQI THRESHOLD 17.8
Floristic Quality Index (FQI) 13.6 14.3 16.6 19.1 16.6 17.8
Si mpsonds Dive 0734 0.764 0.807 0.872 0.836 0.845

. Project: 227707772
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Aquatic Macrophyte 29 33 37 41 35 44
Community Index (AMCI)
Table 4.6. Meadow Lake plant taxa and frequency of occurrence from 2023 7 2025.
CcOMMON | June | August | June | oo ber | Juned, | August 15,
TAXA NAME 19, 14, 12-13, 13, 2024 2025 2025
2023 2023 2024 ’

Ceratophyllum |~ i) 2,00 | 7.00 7.0 29.0 321 71.4

demersum

Chara sp. Stonewart 15.0 -- 4.00 21.0 82.1 78.6

Elodea . American _ _ _ _ 3.60 710

canadensis waterweed

Lemna minor | SESSe 36.0 | 40.0 | 98.0 71.0 82.1 80.4
duckweed

Lemna trisulca | 'VYleaved -- 2.00 -- -- -- --
duckweed

Najas flexilis | BUShY 400 | 350 | 480 -- - 28.6
pondweed

Najas sp. Naiads sp. - - 2.00 77.0 - 1.80

Nitella sp. frt)onewort -- -- 41.0 -- --

Potamogeton Curly -leaf

crispus pondweed B B 63.0 13.0 17.9 B

Potamogeton | Small 150 | 160 | 95.0 39.0 8.90 16.1

pusillus pondweed

Potam_ogetc_)n Flat-stem __ __ 200 200 _ _

zosteriformis pondweed

Potamogeton Pondweed __ __ __ _ 1.80 5.40

sp. sp.

Spirodela Greater 350 | 420 | 980 71.0 82.1 80.4

polyhiza duckweed

Stuckenia Sago - - 4.00 7.00 28.6 3.60

pectinata pondweed

Wolffia sp. Duckweed -- 2.00 -- 66.0 80.4 82.1

*Taxa considered to be Aquatic Invasive Species (AIS) are shown in bold

**P = observed at site, but not captured on rake toss
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Figure 4-28 Early (left) and late (right) season BioBase map of vegetation biovolume in Meadow Lake.
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Figure 4-29. Early and late season number of plant taxa in Meadow Lake.
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Figure 4-30. Early and late season curly-leaf pondweed density in Meadow Lake.
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4.4  Upper Twin Lake

Upper Twin Lake (Public Water No. 27004200) is in the cities of Crystal and Brooklyn Center within
Hennepin County, MN. Upper Twin Lake has an approximate surface area of 116.1 acres, all of which are
in the littoral area (i.e., area less than 15 feet deep), 3.23 miles of shoreline, and a maximum depth of 3
meters. Upper Twin Lake is classified as a shallow lake or reservoir. The list below summarizes the year
in which each type of sampling was most recently performed on Upper Twin Lake:

Water Quality i 2025

SAVi 2025

Phytoplankton/Zooplankton i Not assessed
Fisheries i Not assessed

Carpi 2017

= =4 =4 -8 -4

4.4.1  Water Quality

In 2025, water quality data was collected biweekly from early May to late September in Upper Twin Lake.

Seasonal water quality trends are as follows: total phosphorus (TP) did not meet the Minnesota North

Centr al Har dwood Forest (NCHF) shal | otheehtaelsanplihd® st andar
season in 2025 except for being at the standard in early May (Figure 4-31). Chlorophyll-a (Chl-a) did not

meett he st and a rthe entiré sa@irg geridd except for just meeting the standard in July

(Figure 4-32). Water clarity was above the 1.0 m shallow lake standard for Secchi depth all summer

except for a sample taken in August (Figure 4-33). Seasonal orthophosphate (ortho P) had no clear trend

throughout the sampling period (Figure 4-34). Total suspended solids (TSS) rose steadily throughout the

sampling period before dropping in the final sample in September (Figure 4-35).

At the time of this report, the EQuIS (Environmental Quality Information System) data for 2025 had not

yet been submitted so historic trends are only through 2023. Historic data through 2023 indicated that TP

has been above the state st and a(Figureodf36).6TBesangtanbesi nce t he
said for Chl-a but 2023 did show improvements compared to previous years (Figure 4-37). Secchi depth

exceeded the state standard in 2023 for the first time since 1998 (Figure 4-38). In 2023 Ortho P was

comparable to previous records (Figure 4-39). TSS values were greatly improved in 2023 compared to

previous records (Figure 4-40).

. Project: 227707772
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Figure 4-31. Upper Twin Lake 2025 seasonal total phosphorus (TP) concentration. Minnesota state
surface water TP standard for shallow lakes (black dashed line).
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Figure 4-32. Upper Twin Lake 2025 seasonal Chlorophyll-a (Chl-a) concentration. Minnesota state
surface water Chl-a standard for shallow lakes (black dashed line).
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Figure 4-33. Upper Twin Lake 2025 seasonal Secchi depth. Minnesota state surface water Secchi depth
standard for shallow lakes (black dashed line).
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Figure 4-34. Upper Twin Lake 2025 seasonal orthophosphate (ortho P) concentration. Note: there is no
Minnesota state surface water standard for ortho P.
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Figure 4-35.. Upper Twin Lake 2025 seasonal total suspended solids (TSS) concentration. Note: there is
no Minnesota state surface water standard for TSS.
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Figure 4-36. Upper Twin Lake annual growing season (June - September) average total phosphorus (TP)

concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Minnesota state shallow lake TP standard (black dashed line) for
reference.
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Figure 4-37. Upper Twin Lake annual growing season (June i September) average Chlorophyll-a (Chl-a)

concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Minnesota state shallow lake Chl-a standard (red dashed line) for
reference.
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Figure 4-38. Upper Twin Lake growing season (June i September) average Secchi depth concentration.
2025 data was not collected or was not available on EQuIS at the time this report was
written. Minnesota state shallow lake Secchi depth standard (red dashed line) for reference.

. Project: 227707772



2025 Annual Monitoring Report

0.02
J
(o]
E
o
o
L
)=
B i . -
0.00 -
£v ) O] e}
N N N a9
S s S S

Figure 4-39. Upper Twin Lake growing season (June i September) average orthophosphate (ortho P)
concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Note there is no Minnesota state surface water standard for ortho P.
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Figure 4-40. Upper Twin Lake growing season (June i September) average total suspended solids (TSS)
concentration. 2025 data was not collected or was not available on EQuIS at the time this
report was written. Note: there is no Minnesota state surface water standard for TSS.

4.4.2 Submersed Aquatic Vegetation

Table 4.7 presents survey and community metrics for Upper Twin Lake 2025 surveys. Upper Twin Lake
has good plant diversity and biotic integrity, as measured by the Floristic Quality Index (FQI). Species
richness was 11 for the early summer, which is just at the proposed threshold for shallow lakes in the
North Central Hardwood Forest (NCHF) ecoregion of 11. Species richness was 9 for the late summer, just
below the proposed threshold for shallow lakes in the North Central Hardwood Forest (NCHF) ecoregion.
FQI was 15.32 and 13.23 in the early and late summer, respectively. FQI is just below the shallow lake
NCHF threshold of 17.8.

Table 4.8 outlines point-intercept survey results from 2025 lake vegetation surveys in Upper Twin Lake.
Coontail had the highest abundance of all plant species in 2025. Other abundant species include
American waterweed and the duckweed species. Curly-leaf pondweed (CLP) was observed only in the
early season in low abundance (2% frequency of occurrence).

Maps include early and late season BioBase maps of vegetation biovolume (Figure 4-2541), number of
taxa at each sample point (Figure 4-2642), CLP density at each sample point (Figure 4-2743).
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Table 4.7 Upper Twin Lake SAV metrics and indices from 2023 i 2025.

June 22-23, Ai%glljzt June 5, August 13 -
2023 2023 2025 14, 2025

LAKEWIDE METRICS
Total Points

93 95 96 96
Sampled
Total Littoral
Points Sampled 93 95 96 96
YRR :
6 Littoral with 75.3 87.4 93.8 85.4
Veg
Max depth of
plant growth () 8.9 9.7 11.3 11.8
SHALLOW LAKE SPECIES THRESHOLD 11
Species
Richness 12 11 11 9
SHALLOW LAKE FQI THRESHOLD 17.8
Floristic Quality
Index (FOI) 17.54 15.89 15.32 13.23
SImpsonos ggg 0.812 0.831 0.823
Diversity Index
Aquatic
Macrophyte 50 49 43 43
Community Index
(AMCI)

Table 4.8. Upper Twin Lake plant taxa and frequency of occurrence from 2023 1 2025.

June August June | August
TAXA COMMON | 2223, | 1516, 5, | 1314,
2023 2023 2025 2025
Chara sp. Musk grass 1 1 -- --
Ceratophylium | i 34 66 89 84
demersum
Elodea . American 1 4 40 33
canadensis waterweed
Heteranthera Water _ _ 6 _
dubia stargrass
Lemna minor | Sma! 15 29 25 33
duckweed
. Star
Lemna trisulca duckweed -- -- -- 21
Nuphar Spatterdock 27 1 3 --
variegata
Nymphaea Whlte_ 27 o5 31 29
odorata waterlily
Pqtamogeton Curly -leaf 29 3 > _
crispus pondweed

. Project: 227707772
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Potgmogeton Small 32 _ a4 5
pusillus pondweed
Pqtamogeton Leafy 27 55 _ _
foliosus pondweed
Potamogeton Flat-stem
zosteriformis pondweed
Spirodela Large
polyrhiza duckweed 15 29 25 27
Stuckenia Sago

. 2 - - 2
pectinata pondweed
Wolffia sp. Duckweed 8 15 22 31

*Taxa considered to be Aquatic Invasive Species (AIS) are shown in bold
**P = observed at site, but not captured on rake toss
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Figure 4-41. Early (left) and late (right) season BioBase map of vegetation biovolume in Upper Twin Lake.
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Figure 4-42. Early and late season number of plant taxa in Upper Twin Lake.
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Figure 4-43. Early and late season curly-leaf pondweed density in Upper Twin Lake.
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