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5.15 Horseshoe Lake Watershed Management Plan 
5.15.1 General Information 

Horseshoe Lake is in the City of Lake 
Elmo and West Lakeland Township, 
west of Manning Avenue North 
(CSAH 15) and north of 10th Street 
North (CSAH 10). Figure 5.15-1 
shows the local Horseshoe Lake 
watershed.  

A major portion of the local 
Horseshoe Lake tributary area is 
Tartan Park. Tartan Park is a 
semi-private park owned by 3M, 
located on the north side of the lake. 
Within the local Horseshoe Lake 
watershed, existing residential 
development is limited to the 
northeast side of Horseshoe Lake. 
Most of this area is either developed 
or under development. Figure 5.15-2 
shows the existing and proposed land 
use of the local Horseshoe Lake 
watershed. 

The overall Horseshoe Lake watershed 
includes a much larger area. Water 
from the Lake Elmo outlet and the 
Eagle Point Lake bypass pipe 
discharge to the ditch downstream of 
the Lake Elmo outlet and flow to 
Horseshoe Lake via ponds and 
drainageways in Tartan Park. Downs 
Lake also overflows to Horseshoe 
Lake in extreme events. 

Although Horseshoe Lake currently 
has no public access, the lake is used 
by the public on a daily basis. Because 
the lake is located adjacent to 
Manning Avenue North (CSAH 15) 

and Manning Trail North, people park along Manning Trail North and use the road as a walk-on 

 
Horseshoe Lake Local Watershed Information 

Tributary Area (acres) 
666 
15,302 including Lake 
Elmo & Downs Lake 

DNR-Designated Basins within 
Watershed 

82-417W, 82-418W, 
82-74P (Horseshoe 
Lake) 

Downstream Watershed West Lakeland Storage 
Site 

Horseshoe Lake Information 
DNR Designation 82-74P 
Surface Area (acres) 75.9 at El. 876.3 
Approximate Mean Depth (feet) 7 
Approximate Maximum Depth (feet) 13 
Approximate Volume Below Discharge 
Elevation (acre-feet) 

Not Calculated 

Discharge Elevation 875.2 (can be lowered 
to 870.0) 

Outlet Type Stoplog Weir 
DNR Ordinary High Water Level (OHW) 876.8 
100-Year Flood Level 877.4 
VBWD “Allowable Fill”  
(cubic yards/lineal foot of shoreline)  
(See Section 4.5.) 

0.9 

VBWD Water Quality Priority Category Low 
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access for canoes. On average, two people per day use the lake for fishing and/or canoeing. The 
Minnesota Department of Natural Resources (DNR) has expressed an interest in working with 
VBWD, the City of Lake Elmo and 3M to establish a public access on the east end of Horseshoe 
Lake. The DNR has not yet explored the feasibility of obtaining land from 3M to install the public 
access, however. 

Tartan Park attendees use Horseshoe Lake primarily for aesthetic viewing. The park notes about 
100,000 attendees per year. The park has a 27-hole golf course, driving range, golf clubhouse, 
restaurant, and facilities for tennis, bocce ball, softball/baseball, horseshoe, volleyball, and archery. 
Picnic areas and trails for winter snowmobiling and cross country skiing are also provided. Tartan 
Park has expressed interest in constructing a fishing pier to provide fishing for park attendees. 

5.15.2 Water Quality Management Plan 
The water quality of Horseshoe Lake is fair and the lake has now official public access. Therefore the 
VBWD classified and will manage Horseshoe Lake as a Low Priority water body. The lake had been 
classified as a Level II water body in the 1995 VBWD Water Management Plan. The VBWD 1995 
Plan described Level II water bodies as appropriate for all recreational uses except full body contact 
activities: sailboating, water skiing, canoeing, wind surfing, and jet skiing.  

Specific water quality implementation tasks for Horseshoe Lake include the following: 

1. The VBWD will perform habitat monitoring of Horseshoe Lake and perform the actions 
discussed in Section 4.2 – Water Quality for Low Priority water bodies.  

2. To comply with the VBWD’s non-degradation water quality policy (See Section 4.2), the VBWD 
will evaluate the average summertime Secchi disc transparency depth measured at the lake and 
compare it to the VBWD Horseshoe Lake action trigger. For Horseshoe Lake, the action trigger 
is currently 1.8 meters (5.9 feet), but it will be re-calculated by the VBWD after each sampling 
year. Depending on any trends in the lake’s water quality, the VBWD will take various actions as 
described in Table 4.2-5. Currently, there is not a large enough record of data to determine a 
statistically significant improving or degrading Secchi disc transparency depth trend at 
Horseshoe Lake. This means that he VBWD will take no further action and will continue its 
monitoring plan for Horseshoe Lake unless the lake’s Secchi disc transparency depth is less than 
1.8 meters. If this occurs, the VBWD will perform Management Level Water Quality Monitoring 
on Horseshoe Lake the following year.  

3. The VBWD will conduct an assessment of wetland functions, as discussed in Section 4.7.7, 
WL-C. 

4. Although expensive, management of curlyleaf pondweed is recommended to protect the lake’s 
water quality and native plant community. New technologies might become available, but 
currently two management options are recommended for consideration. 
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• Option 1:  Treatment of all areas of the lake less than ten feet deep with low concentrations 
of the aquatic herbicide endothall as the formulation Aquathol® K (around 2 parts per 
million) for up to four consecutive years is recommended (Skogerboe, 2002). The low 
concentrations will kill curlyleaf pondweed and not harm native plants. Treatment should 
occur annually in May to kill this plant before it produces turions (similar to seeds). Turions 
may lie dormant for at least four years, sprout more than one time, or sprout at other times of 
the year if conditions allow. If this plant is prevented from reproducing with annual 
Aquathol® K treatments, it should eventually be eliminated from the lake. The necessary 
permit must be obtained from the DNR. The treatment cost is estimated to be $560 per acre.  

• Option 2:  Treatment of all areas of the lake less than ten feet deep with lime slurry (calcium 
hydroxide mixed with water to form a slurry). A concentration of approximately 300 grams 
calcium hydroxide per square meter is expected to kill curlyleaf pondweed and reduce native 
vegetation density to a desirable moderate level (Rattei, 2004). Because regrowth of this 
plant from turions in the lake’s sediments is expected, annual treatment for at least 4 
consecutive years may be necessary to effectively manage the plant. If this plant is prevented 
from reproducing by annual lime slurry treatments, it should eventually be eliminated from 
the lake. The necessary permit must be obtained from the DNR. This treatment is less toxic to 
non-target plants than the herbicide treatments. Treatment cost is estimated to be $625 per 
acre.  

5.15.2.1 Water Chemistry Data 

Water quality monitoring of Horseshoe Lake has 
been conducted once in 1979 and 1984, twice in 
1986, and throughout the summers of 1991, 1996, 
and 2000. All of the data has been collected by the 
VBWD. The samples were analyzed for total 

phosphorus and chlorophyll a, and Secchi disc transparency depths (measurements of the depths seen 
into the water) were collected at the time the samples were collected. The importance of this data is 
described in Appendix A-4.2 (Water Quality Background Information). The Secchi disc transparency 
data are summarized on Figure 5.15-3. Detailed water quality data are shown in Appendix A-5.15. 
The results generally indicated fair lake water quality.  

There is insufficient data for a statistical analysis on the historic Secchi transparency depth data. To 
perform a statistical analysis of the summer average Secchi transparency data, at least four samples 
need to be used to calculate a summer average and at least five seasons need to be sampled.  

The April 2001 report, Hydrologic and Phosphorus Budgets for Sunnybrook Lake, Goetschel Pond, 
Cloverdale Lake, McDonald Lake, Downs Lake, Horseshoe Lake, and Fahlstrom Pond (Barr, 2001), 
calculated a slight (approximately 10 percent) increase in phosphorus loading and resultant 
concentration for Horseshoe Lake in future land use conditions. The report recommended that the 
VBWD implement general best management practices for the entire watershed and to continue 
monitoring Horseshoe Lake’s water quality. 

Water Quality Ranking Fair 

Sampling Dates 1979, 1984, 1986, 
1991, 1996, 2000 

Secchi Disc 
Transparency Ranges  

0.5 – 1.3 meters or 
1.6 – 4.3 feet 
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5.15.2.2 Biological Data 

Various types of biological data have been compiled and evaluated for Horseshoe Lake, in addition 
to physical and chemical parameters. Macrophyte (large aquatic plant), phytoplankton (non-rooted 
floating plants – algae), zooplankton (microscopic aquatic animals), and fisheries data provide 
insight into the health of the aquatic ecosystem of each water body. Aquatic communities interact 
with each other and influence both short- and long-term variations in observed water quality.  

5.15.2.2.1 Fisheries 
A 1976 DNR game survey noted frequent winterkills from the lake and recommended no fisheries 
management. Although the DNR has not managed the Horseshoe Lake fishery, the lake apparently 
has a good game fishery. The last DNR fish survey conducted on Horseshoe Lake was in 1993. More 
information on the Horseshoe Lake fishery can be found on the DNR’s website 
(www.dnr.state.mn.us), under “Lake Finder.” 

5.15.2.2.2 Macrophytes (Large Aquatic Plants) 
The VBWD conducted macrophyte surveys of Horseshoe Lake on June 21, 1996, August 22, 1996, 
June 13, 2000 and August 24, 2000. Appendix B-5.15 includes information from the 1996 and 2000 
macrophyte surveys. The VBWD has collected this macrophyte data to identify the conditions of 
plant growth throughout the lake. Macrophytes are the primary producers in the aquatic food chain, 
converting the basic chemical nutrients in water and soil into plant matter through photosynthesis, 
which becomes food for all other aquatic life. While macrophytes can negatively impact the 
recreational use of a water body, they are critical to the ecosystem as fish and wildlife habitat. 

A comparison of 1996 and 2000 Horseshoe Lake plant survey data indicate changes in the lake’s 
plant community occurred over time. All four submerged species observed in the lake during 1996 
are tolerant of poor water transparency. Small pondweed (Potamogeton pusillus), curlyleaf pondweed 
(Potamogeton crispus), and coontail (Ceratophyllum demersum) are tolerant of turbid conditions and 
low light (Borman, 1997). Sago pondweed (Potamogeton pectinatus) can sometimes be found as the 
last surviving rooted plant in very turbid water (Borman et al., 1997). These four submerged species 
were again observed in the lake during 2000. However, an additional five submerged species were 
also observed, including a clean water species, pipewort (Eriocaulon spp.), which requires good 
water clarity (Borman et al., 1997). A total of five to eight individual species were observed in 1996, 
while from eight to twelve individual species were observed in 2000. Although the lake’s more 
diverse plant community in 2000 would suggest improved water transparency, changes in the lake’s 
summer average Secchi disc measurements indicate an improvement that appears to be too small to 
account for the changed plant community. The lake’s summer average Secchi disc measurement was 
0.90 meters in 1996 and 0.95 meters in 2000, an improvement of about two inches. However, a 
comparison of the lake’s minimum Secchi disc measurement during the two years indicates an eight 
inch improvement occurred in 2000. Secchi disc measurements on individual sample dates during 
June through August ranged from 0.6 meters to 1.3 meters in 1996 and from 0.8 meters to 1.1 meters 
in 2000. The data suggest the lake’s plant community is sensitive to changes in water transparency, 
particularly to the minimum water transparency occurring during the summer period.  
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Horseshoe Lake’s higher minimum water transparency in 2000 is likely due to reduced nutrient 
loading to the lake. Dryer climatic conditions in 2000 resulted in less flow from Eagle Point Lake 
and reduced runoff from the lake’s direct watershed. Horseshoe Lake received flow from Lake Elmo 
throughout both years. The low nutrient waters from Lake Elmo are beneficial to Horseshoe Lake, 
especially during dry conditions when its water levels are lower and other sources of inflow are 
reduced or absent. The data suggest management of nutrient loading to Horseshoe Lake is important 
to the management of the lake’s plant community. The data further indicate that reductions in Eagle 
Point Lake nutrient levels may benefit Horseshoe Lake’s plant community. Hence, Eagle Point Lake 
management projects to reduce nutrient loading from curlyleaf pondweed decay and internal loading 
from sediment phosphorus release are expected to result in improvement to Horseshoe Lake’s plant 
community. 

The growth of the exotic (non-native) species, curlyleaf pondweed (Potamogeton crispus), in 
Horseshoe Lake is of concern. This plant was not observed during the June 21, 1996 survey, but a 
light growth of curlyleaf pondweed was observed on the west side of the lake during August 22, 
1996. Increased coverage and density over time resulted in light to moderate curlyleaf pondweed 
throughout the lake’s periphery during 2000, growing to depths of three to four feet. Once a lake 
becomes infested with curlyleaf pondweed, this plant typically replaces native vegetation, thereby 
increasing its coverage and density. Curlyleaf pondweed begins growing in late August, grows 
throughout the winter at a slow rate, grows rapidly in the spring, and dies in early summer. Native 
plants that grow from seed in the spring are unable to grow in areas already occupied by curlyleaf 
pondweed, and are displaced by this plant. Curlyleaf pondweed dieoff in early summer releases 
phosphorus to the lake, causing increased algal growth for the remainder of the summer.  

Although expensive, management of curlyleaf pondweed is recommended to protect the lake’s water 
quality and native plant community. This plant’s turions (like seeds) can flow downstream and infest 
downstream lakes. Therefore, management should begin in the most upstream lake and continue to 
the most downstream lake. Thus, management of Eagle Point Lake should precede management of 
Horseshoe Lake. Following completion of Eagle Point Lake’s curlyleaf pondweed management 
program, management of Horseshoe Lake’s curlyleaf pondweed is recommended, as discussed in 
Section 5.15.2. 

5.15.2.2.3 Phytoplankton (Non-Rooted, Floating Plants - Algae) and Zooplankton 
(Microscopic Aquatic Animals) 

The VBWD collected phytoplankton samples from Horseshoe Lake during 2000. Appendix C-5.15 
shows the information from the 2000 samples (June 20, July 19, August 8, August 22, and 
September 7). There are no zooplankton data for Horseshoe Lake.  

Phytoplankton derive energy from sunlight and use nutrients dissolved in lake water. They provide 
food for several types of animals, including zooplankton, which in turn are eaten by fish. A 
phytoplankton population in balance with the lake’s zooplankton population is ideal for fish 
production. An inadequate phytoplankton population reduces the lake’s zooplankton population and 
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adversely impacts the growth of the lake’s fishery. However, excess phytoplankton, especially blue-
green algae, can interfere with recreational usage of a lake and is considered problematic.  

The moderate numbers of phytoplankton observed in Horseshoe Lake during 2000 were adequate to 
support the lake’s zooplankton community, yet low enough to correspond to an average summer 
chlorophyll concentration (19.25 µg/L) that is slightly below the threshold of nuisance algal blooms 
(20 µg/L).  

Blue green algae comprised 40 percent of the algal community during mid-summer and up to 85 
percent of the algal community by late-summer. Dominance by blue-green algae is undesirable 
because they are often inedible to zooplankton due to their large size. Furthermore, blue-green algae 
generally float on the waters’ surface where they are particularly objectionable to lake users. Blue-
green algae are best managed by reducing the lake’s phosphorus concentration. Increases in the 
lake’s phosphorus concentration would likely cause increased growth of blue-green algae. However, 
blue-green algae limit their own growth by shading when their growth levels are very high. High 
growth levels may adversely impact the lake’s plant community by limiting growth through shading. 
Judicious management of the lake’s phosphorus concentration is recommended to prevent 
objectionable algal blooms and to prevent adverse impacts to the lake’s plant community due to 
shading by algae.  

5.15.3 Water Quantity Management Plan  
1. The VBWD will continue to annually inspect and maintain and operate the Horseshoe Lake 

outlet structure. As approved by the DNR, the VBWD can lower the discharge elevation of 
Horseshoe Lake by a maximum of 5.2 feet by removing stoplogs. Stoplogs can only be 
removed between February 15 and April 15 and the water content of the snowpack is greater 
than 3 inches. (See Section 4.5.7 for details regarding the operation of Project 1007. 
Appendix D-5.15 includes the operation plan.)  VBWD may need to revise the Horseshoe 
Lake operating plan to reflect the correct USGS datum (see Lake Elmo Watershed 
Management Plan, Section 5.13). 

2. VBWD will continue to monitor Horseshoe Lake water levels monthly and supply the 
information to the DNR. The VBWD will include the water level measurements in its annual 
report, which is posted to the VBWD’s website. 

5.15.3.1 Drainage Patterns and Outlet Information 

Prior to construction of Project 1007, water discharged from Horseshoe Lake through a culvert under 
Manning Avenue North and a ditch between Manning Avenue North and 10th Street North. The new 
outlet control structure is located at the most easterly bay of the lake, west of Manning Avenue 
North, on Tartan Park property. Figure 5.15-4 shows the outlet structure. The control structure 
consists of 48-inch diameter piping into and 42-inch diameter piping out of a manhole. Inside the 
manhole is a concrete and stoplog weir which controls the water level of Horseshoe Lake at 
Elevation 875.2 under normal conditions (see the Lake Elmo Watershed Management Plan, Section 
5.13 for a discussion about benchmark corrections). The VBWD DNR-approved operating plan for 
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the Horseshoe Lake control structure calls for drawdown of the lake's water level when snowmelt 
runoff greater than three inches is anticipated. The maximum allowable drawdown is to 
Elevation 870.0 (DNR datum).  

As recently as 1977, the water level of Horseshoe Lake was at Elevation 869. The DNR set the 
Ordinary High Water level (OHW) at Elevation 876.8 (DNR datum) and the normal water level at 
Elevation 875.6 (DNR datum). The 100-year flood elevation for Horseshoe Lake was lowered 
0.6 feet, to Elevation 877.4, as a result of the new outlet constructed as part of VBWD's Project 1007. 
A volunteer for the VBWD measures the Horseshoe Lake water level monthly. Except for one 
measurement in 1969, the VBWD measurements began in 1976. Figure 5.15-5 shows the historical 
water levels. 

Water from Horseshoe Lake flows downstream by means of a ditch and pipe system to the north 
pond of the West Lakeland Storage Site. As part of Project 1007, VBWD abandoned the portion of 
the existing ditch from Horseshoe Lake to a point approximately 450 feet south of 12th Street North, 
where the new drainageway intersects the existing ditch. From that point to 10th Street North (and 
the north pond of the West Lakeland Storage Site), the existing ditch was widened and deepened. 
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Figure 5.15-4

HORSESHOE LAKE OUTLET
Valley Branch Watershed District





 

 

Appendix A-5.15  Additional Water Quality Information 
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Appendix B-5.15  Additional Macrophyte Information 
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HORSESHOE LAKE

MACROPHYTE SURVEY

JUNE 21, 1996

Scirpus spp.

Polygonum spp.

Potamogeton pusillus 1
Potamogeton pectinatus 1

Potamogeton pusillus 1
Potamogeton pectinatus 1

Typha spp.

Polygonum spp.

Potamogeton pusillus 1
Potamogeton pectinatus 1

Potamogeton pusillus 1
Potamogeton pectinatus 1

Typha spp.

Typha spp.
Polygonum spp.

Scirpus spp.

Potamogeton pusillus 1-2
Potamogeton pectinatus 1-2

Potamogeton pectinatus 2 Scirpus spp.

Scirpus spp.

Potamogeton pusillus
Potamogeton pectinatus

Polygonum spp.

Potamogeton pusillus

Potamogeton pectinatus

Pondweed

Sago pondweed
Submerged Aquatic Plants:

No Aquatic Vegetation Found:

Common Name Scientific Name

Typha spp.

Scirpus spp.

Cattail

Bulrush

Floating Leaf:

Emergent:

No Macrophytes Found in Water  > 2.0' - 3.0'
Macrophyte Densities Estimated as Follows: 1 = light; 2 = moderate; 3 = heavy

Polygonum spp.Water smartweed

N

0 500 1000

Approximate Scale in Feet
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HORSESHOE LAKE

MACROPHYTE SURVEY

AUGUST 22, 1996

Scirpus spp.

Polygonum spp.

Potamogeton pusillus 1-2
Potamogeton pectinatus 1

Potamogeton pusillus 1
Potamogeton pectinatus 1

Typha spp.

Polygonum spp.

Potamogeton pusillus 1
Potamogeton pectinatus 1
Ceratophyllum demersum

Potamogeton pectinatus 1
Potamogeton pusillus 1
Potamogeton crispus 1
Ceratophyllum demersum

Typha spp.

Typha spp.
Polygonum spp.

Scirpus spp.

Potamogeton pusillus 1-2
Potamogeton pectinatus 1-2

Potamogeton pectinatus 1-2
Potamogeton pusillus 1-2 Scirpus spp.

Scirpus spp.
Sagittaria spp.

Potamogeton pusillus
Potamogeton pectinatus

Polygonum spp.

Potamogeton crispus

Potamogeton pusillus

Potamogeton pectinatus

Ceratophyllum demersum

Curlyleaf pondweed

Pondweed

Sago pondweed

Coontail

Submerged Aquatic Plants:

No Aquatic Vegetation Found:

Common Name Scientific Name

Typha spp.

Scirpus spp.

Sagittaria spp.

Cattail

Bulrush

Arrowhead

Floating Leaf:

Emergent:

No Macrophytes Found in Water  > 2.0' - 3.0'
Macrophyte Densities Estimated as Follows: 1 = light; 2 = moderate; 3 = heavy

Polygonum spp.Water smartweed

N

0 500 1000

Approximate Scale in Feet

Ceratophyllum demersum

Scirpus spp.

Comments: Young Potamogeton crispus observed growing from nodes in shallow areas (sporadic)
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HORSESHOE LAKE

MACROPHYTE SURVEY

JUNE 13, 2000

N

0 500 1000

Approximate Scale in Feet

Scirpus spp.

Tree stumps

Tree stumps

Potamogeton pusillus 1
Potamogeton pectinatus 1
Potamogeton crispus 1-2

Potamogeton pusillus 1
Potamogeton pectinatus 1

Typha spp.

Potamogeton pusillus1
Potamogeton pectinatus 1
Potamogeton crispus 1

Potamogeton crispus 1

Potamogeton crispus 1-2
Ceratophyllum demersum 1-2

Potamogeton crispus 1

Potamogeton pusillus 1
Potamogeton pectinatus 1
Potamogeton crispus 1

Potamogeton pectinatus 2
Eriocaulon spp.

Potamogeton pectinatus 2-3

Typha spp.

Typha spp.

Typha spp.
Scirpus spp.

Scirpus spp.

Ceratophyllum demersum 1

Ceratophyllum demersum 1
Potamogeton crispus 1-2
Potamogeton pusillus 1-2
Potamogeton pectinatus 1-2

Potamogeton pectinatus 1

Potamogeton crispus 1-2

Potamogeton crispus 1-2

Scirpus spp.

Scirpus spp.

Potamogeton pusillus
Potamogeton pectinatus

Polygonum spp.

Water Quality
Monitoring

Location

No Macrophytes Found in Water > 3.0'-4.0'
Macrophyte Densities Estimated as Follows: 1 = Light; 2 = Moderate; 3 = Heavy

Potamogeton crispus

Potamogeton pusillus

Potamogeton pectinatus

Ceratophyllum demersum

Eriocaulon spp.

Curlyleaf pondweed

Pondweed

Sago pondweed

Coontail

Pipewort

Submerged Aquatic Plants:

No Aquatic Vegetation Found:

Common Name Scientific Name

Typha spp.

Scirpus spp.

Cattail

Bulrush

Floating Leaf:

Emergent:

Polygonum spp.Water smartweed
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HORSESHOE LAKE

MACROPHYTE SURVEY

AUGUST 24, 2000

N

0 500 1000

Approximate Scale in Feet

No Macrophytes Found in Water > 3.0'-4.0'
Macrophyte Densities Estimated as Follows: 1 = Light; 2 = Moderate; 3 = Heavy

Potamogeton crispus

Potamogeton pusillus

Potamogeton pectinatus

Ceratophyllum demersum

Elodea canadensis

Zosterella dubia

Najas spp.

Eriocaulon spp.

Ranunculus spp.

Curlyleaf pondweed

Pondweed

Sago pondweed

Coontail

Elodea

Water star grass

Bushy pondweed and naiad

Pipewort

Buttercup

Submerged Aquatic Plants:

No Aquatic Vegetation Found:

Common Name Scientific Name

Typha spp.

Scirpus spp.

Cattail

Bulrush

Floating Leaf:

Emergent:

Polygonum spp.Water smartweed

Scirpus spp.

Tree stumps

Tree stumps

Potamogeton pusillus 1
Potamogeton pectinatus 1
Potamogeton crispus 1
Najas spp. 2-3

Potamogeton pusillus 1
Potamogeton pectinatus 1

Typha spp.

Potamogeton pusillus1
Potamogeton pectinatus 1
Potamogeton crispus 1

Potamogeton crispus 1

Potamogeton crispus 1
Ceratophyllum demersum 1

Najas spp. 2-3

Najas spp. 1-2

Najas spp. 1-2

Potamogeton pusillus 1
Potamogeton pectinatus 1

Potamogeton pectinatus 2
Eriocaulon spp.

Potamogeton pectinatus 2-3

Typha spp.

Ranunculus spp. 1

Typha spp.

Typha spp.
Scirpus spp.

Scirpus spp.

Ceratophyllum demersum 1

Elodea canadensis 1
Ceratophyllum demersum 1
Potamogeton crispus 1-2
Potamogeton pusillus 1-2
Potamogeton pectinatus 1-2

Potamogeton pectinatus 1
Zosterella dubia 1

Elodea canadensis 1
Potamogeton crispus 1-2

Potamogeton crispus 1

Scirpus spp.

Scirpus spp.

Potamogeton pusillus 1
Potamogeton pectinatus 1

Polygonum spp.

Water Quality
Monitoring

Location

Eriocaulon spp. 3



 

 

Appendix C-5.15  Additional Phytoplankton Information 



Horseshoe Lake
SAMPLE:  0-2 METERS 
STANDARD INVERTED MICROSCOPE ANALYSIS METHOD

09/07/0008/22/0008/08/0007/19/0006/20/00
units/mLunits/mLunits/mLunits/mLunits/mLTAXONDIVISION

000021Ankistrodesmus BrauniCHLOROPHYTA (GREEN ALGAE)
3793511561,0112,971Chlamydomonas globosa

03939021Closterium sp.
84390042Elakotothrix gelatinosa
84781174221Oocystis parva
003900Pediastrum duplex v. clathratum
000210Quadrigula sp.
000021Rhizoclonium hieroglyphyicum
011706363Schroederia Judayi
000042Scenedesmus quadricauda
0390021Scenedesmus sp.

421170210Selenastrum minutum
000021Staurastrum sp.
00000Tetraedron minimum
000210Tetraedron sp.

5907813511,1803,245CHLOROPHYTA TOTAL

00000Dinobryon socialeCHRYSOPHYTA (YELLOW-BROWN ALGAE)

00000CHRYSOPHYTA TOTAL

03978210Anabaena flos-aquaeCYANOPHYTA (BLUE-GREEN ALGAE)
000063Anabaena spiroides v. crassa

423919500Anabaenopsis raciborski
015611769521Aphanizomenon flos-aquae
0390021Coelosphaerium Naegelianum

420000Lyngbya limnetica
4203900Lyngbya sp.

126156023263Merismopedia tenuissima
0011700Merismopedia sp.

253586312464442Microcystis aeruginosa
2,1493,0063,045021Microcystis incerta

000210Oscillatoria limnetica

2,6554,0213,9041,433632CYANOPHYTA TOTAL

420000Cocconeis placentulaBACILLARIOPHYTA  (DIATOMS)
007800Fragilaria crotonensis

42195000Melosira granulata
42004221Synedra ulna

126195784221BACILLARIOPHYTA TOTAL

1691561566956,490Cryptomonas erosaCRYPTOPHYTA (CRYPTOMONADS)

1691561566956,490CRYPTOPHYTA TOTAL

00000Euglena sp.EUGLENOPHYTA (EUGLENOIDS)

00000EUGLENOPHYTA TOTAL

0234117232169Ceratium hirundinellaPYRRHOPHYTA (DINOFLAGELLATES)

0234117232169PYRRHOPHYTA TOTAL

3,5405,3884,6073,58210,556TOTALS

1999 LAKES MONITORING PROGRAM 
VALLEY BRANCH WATERSHED DISTRICT

(1 of 1) P:\23\82\207\HORSE\phytohors.WB2
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Appendix D-5.15  Outlet Operation Plan 
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