5.15 Horseshoe Lake Watershed Management Plan

5.15.1 General Information

Local

Non-Local
Horseshoe Lake
Watershed

JonH 03D g

Horseshoe Lake
Watershed

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) 0.9

(See Section 4.5.)

VBWD Water Quality Priority Category | Low

Horseshoe Lake is in the City of Lake
EImo 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 EImo 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
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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 EImo 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 Il water body in the 1995 VBWD Water Management Plan. The VBWD 1995
Plan described Level Il 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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e 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
Agquathol® 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.

e 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 Ranking | Fair Water quality monitoring of Horseshoe Lake has
Sampling Dates 1979, 1984, 1986, been conducted once in 1979 and 1984, twice in
1991, 1996, 2000 1986, and throughout the summers of 1991, 1996,
Secchi Disc 0.5 — 1.3 meters or and 2000. All of the data has been collected by the
Transparency Ranges | 1.6 — 4.3 feet 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.
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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 agquatic 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 EImo
throughout both years. The low nutrient waters from Lake EImo 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 pg/L) that is slightly below the threshold of nuisance algal blooms

(20 pg/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 EImo 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 EImo 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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Appendix A-5.15 Additional Water Quality Information
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e No Macrophytes Found in Water > 2.0' - 3.0'
e Macrophyte Densities Estimated as Follows: 1 = light; 2 = moderate; 3 = heavy

Common Name Scientific Name
Submerged Aquatic Plants: Pondweed Potamogeton puszl.lus
Sago pondweed Potamogeton pectinatus
Water smartweed Polygonum spp.
Floating Leaf:
Cattail Typha spp.
Emergent: Bulrush Scirpus spp.
No Aquatic Vegetation Found: .

Typha spp.

Potamogeton pusillus 1-2
Potamogeton pectinatus 1-2

Potamogeton pectinatus 2 Scirpus spp.

Scirpus spp.

Polygonum spp. Typha spp.

Scirpus spp.

Potamogeton pusillus

Potamogeton pusillus 1 ;
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Potamogeton pectinatus 1
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Potamogeton pectinatus 1

Scirpus spp.

Polygonum spp.

Typha spp.

Potamogeton pusillus 1

Potamogeton pectinatus 1 Polygonum spp.
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MACROPHYTE SURVEY
JUNE 21, 1996
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® No Macrophytes Found in Water >2.0' - 3.0'
® Macrophyte Densities Estimated as Follows: 1 = light; 2 = moderate; 3 = heavy

Common Name Scientific Name
Submerged Aquatic Plants: Curlyleaf pondweed Potamogeton cnsgus
Pondweed Potamogeton pusillus
Sago pondweed Potamogeton pectinatus
Coontail Ceratophyllum demersum
Water smartweed Polygonum spp.
Floating Leaf:
Cattail Typha spp.
Emergent: Bulrush Scirpus spp.
Arrowhead Sagittaria spp.
No Aquatic Vegetation Found: .

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

Typha spp.

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

Potamogeton pectinatus 1-2
Potamogeton pusillus 1-2

Scirpus spp.

Scirpus spp.

Scirpus spp.

Polygonum spp. Typha spp.

Scirpus spp.
Sagittaria spp.

Potamogeton pusillus

Potamogeton pectinatus 1 .
Potamogeton pectinatus

Potamogeton pusillus 1
Potamogeton crispus 1

Polygonum spp.
Ceratophyllum demersum byg PP

Potamogeton pusillus 1
Potamogeton pectinatus 1

Potamogeton pusillus 1
Potamogeton pectinatus 1

Ceratophyllum demersum
Scirpus spp.

Polygonum spp.

Typha spp.

Potamogeton pusillus 1-2
Potamogeton pectinatus 1 Polygonum spp.

O

0 500 1000
| | |

Approximate Scale in Feet

HORSESHOE LAKE
MACROPHYTE SURVEY
AUGUST 22, 1996



P:23\82\207\LakeMacrophyteMaps\Horseshoe\2000\JUNE2000.CDR RLG 03-25-04

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

Common Name Scientific Name

Submerged Aquatic Plants: Curlyleaf pondweed Potamogeton cﬂsgus
Pondweed Potamogeton pusillus
Sago pondweed Potamogeton pectinatus
Coontail Ceratophyllum demersum
Pipewort Eriocaulon spp.

Water smartweed Polygonum spp.
Floating Leaf:

Cattail Typha spp.
Emergent: Bulrush Scirpus spp.

No Aquatic Vegetation Found:

Potamogeton pectinatus 2-3

Ceratophyllum demersum 1
Potamogeton crispus 1-2
Potamogeton pusillus 1-2
Potamogeton pectinatus 1-2
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e No Macrophytes Found in Water > 3.0'-4.0'
o Macrophyte Densities Estimated as Follows: 1 = Light; 2 = Moderate; 3 = Heavy

Common Name Scientific Name

Submerged Aquatic Plants: Curlyleaf pondweed Potamogeton crisl.)us
Pondweed Potamogeton pusillus
Sago pondweed Potamogeton pectinatus
Coontail Ceratophyllum demersum
Elodea Elodea canadensis

Zosterella dubia
Bushy pondweed and naiad Najas spp.

Water star grass

Pipewort Eriocaulon spp.
Buttercup Ranunculus spp.
Water smartweed Polygonum spp.

Floating Leaf:

Cattail TBypha spp.

Emergent: Bulrush Scirpus spp.

No Aquatic Vegetation Found:

Ranunculus spp. 1

Potamogeton pectinatus 2-3

Elodea canadensis 1
Ceratophyllum demersum 1
Potamogeton crispus 1-2
Potamogeton pusillus 1-2
Potamogeton pectinatus 1-2
Typha spp.
Scirpus spp.

Typha spp. (
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Horseshoe Lake
SAMPLE: 0-2 METERS

STANDARD INVERTED MICROSCOPE ANALYSIS METHOD

1999 LAKES MONITORING PROGRAM
VALLEY BRANCH WATERSHED DISTRICT

06/20/00 07/19/00 08/08/00 08/22/00 09/07/00

DIVISION TAXON units/mL__ units/mL___units/mL___units/mL___units/mL
CHLOROPHYTA (GREEN ALGAE) Ankistrodesmus Brauni 21 0 0 0 0
Chlamydomonas globosa 2,971 1,011 156 351 379
Closterium sp. 21 0 39 39 0
Elakotothrix gelatinosa 42 0 0 39 84
Oocystis parva 21 42 117 78 84
Pediastrum duplex v. clathratum 0 0 39 0 0
Quadrigula sp. 0 21 0 0 0
Rhizoclonium hieroglyphyicum 21 0 0 0 0
Schroederia Judayi 63 63 0 117 0
Scenedesmus quadricauda 42 0 0 0 0
Scenedesmus sp. 21 0 0 39 0
Selenastrum minutum 0 21 0 117 42
Staurastrum sp. 21 0 0 0 0
Tetraedron minimum 0 0 0 0 0
Tetraedron sp. 0 21 0 0 0
[CHLOROPHYTA TOTAL 3,245 1,180 351 781 590
CHRYSOPHYTA (YELLOW-BROWN ALGAE) Dinobryon sociale 0 0 0 0 0
[CHRYSOPHYTA TOTAL 0 0 0 0 0
CYANOPHYTA (BLUE-GREEN ALGAE) Anabaena flos-aquae 0 21 78 39 0
Anabaena spiroides v. crassa 63 0 0 0 0
Anabaenopsis raciborski 0 0 195 39 42
Aphanizomenon flos-aquae 21 695 117 156 0
Coelosphaerium Naegelianum 21 0 0 39 0
Lyngbya limnetica 0 0 0 0 42
Lyngbya sp. 0 0 39 0 42
Merismopedia tenuissima 63 232 0 156 126
Merismopedia sp. 0 0 117 0 0
Microcystis aeruginosa 442 464 312 586 253
Microcystis incerta 21 0 3,045 3,006 2,149
Oscillatoria limnetica 0 21 0 0 0
[CYANOPHYTA TOTAL 632 1,433 3,904 4,021 2,655 |
BACILLARIOPHYTA (DIATOMS) Cocconeis placentula 0 0 0 0 42
Fragilaria crotonensis 0 0 78 0 0
Melosira granulata 0 0 0 195 42
Synedra ulna 21 42 0 0 42
| BACILLARIOPHYTA TOTAL 21 42 78 195 126
CRYPTOPHYTA (CRYPTOMONADS) Cryptomonas erosa 6,490 695 156 156 169
[CRYPTOPHYTA TOTAL 6,490 695 156 156 169
EUGLENOPHYTA (EUGLENOIDS) Euglena sp. 0 0 0 0 0
[EUGLENOPHYTA TOTAL 0 0 0 0 0
PYRRHOPHYTA (DINOFLAGELLATES) Ceratium hirundinella 169 232 117 234 0
| PYRRHOPHYTA TOTAL 169 232 117 234 0
TOTALS 10,556 3,582 4,607 5,388 3,540

(1 0f 1)
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VALLEY BRANCH WATERSHED DISTRICT
OPERATING PLAN FOR HORSESHOE LAKE
May 25, 1988

INTRODUCTION
This plan is submitted by Valley Branch Watershed District in

fulfillment of Condition 19 of Permit 86-6266, issued August 1, 1986. It

will set an operating plan for the Horseshoe Lake outlet structure.
GOALS
The goals of this operating plan are as follows:

1. To reduce the threat of flooding on Horseshoe Lake and upstream

lakes.
2. To manage Horseshoe Lake as a wildlife preserve by further

lowering of the lake.
PROCEDURE

The plan of operation will be adopted tentatively for a period of one
year and reviewed at that time before permanent adoption. It will be

reviewed thereafter on a two-year basis.
HYDROLOGY 2

The tributary area of Horseshoe Lake is 7757 acres and the area of the
lake itself is 96 acres. The normal operating level of the lake is 875.9
ft. Denoting the water equivalent of the snowpack as "x"J‘inches, the

volume of water stored in the lake above Elevation 875.9 ft and in the
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snowpack can be expressed as inches of water over the watershed in the

following manner:

Inches of water over the watershed = x + 0.1485 * (Lake Elevation - 875.9)
PROPOSED PLAN OF OPERATION

1. Except as noted below, the control elevation shall be 875.9 ft.

2. During the period from February 15 to April 15 of each year the level
of Horseshoe Lake may be lowered. Drawdown levels shall be determined
from Table 1, based upon snowpack measurements and upstream lake
levels. Snowpack and upstream lake levels shall be measured before
drawdown and continued at weekly intervals during drawdown. Drawdown
target elevations shall be adjusted according to Table 1 as snowpack
and storage change. The regional hydrologist shall be notified five
working days prior to initiation of drawdown.

3. Water levels on Horsesﬁoe Lake will be increased according to Table 1,
as the water equivalent of the snowpack decreases. When the water
equivalent of the snowpack is reduced to 3 inches or less, the normal

water level will be restored.
RESPONSIBLE PARTIES

It is anticipated that operation will be relatively infrequent. The
Board of Managers will direct the operation of the control structures.

Actual operation will be carried out by the City of Lake Elmo crews, if

available, or by a District representative.
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In the event of emergency, the following persons may be contacted, in

the order indicated.
Name Address Phone

Allen Dornfeld 2867 Hamlet Ave. No. 777-5590
Oakdale, MN 55119

Russell Kirby 13131 40th Street No. 439-4319
Stillwater, MN 55082

Ray Brenner 2525 E. 18th Ave. 777-3241 (h)
No. St. Paul, MN 55109 540-9607 (w)

William Rohrer 2989 Lake Elmo Ave. No. 770-2806 (h)
Lake Elmo, MN 55042 227-6500 (w)
Gordon Moosbrugger 13956 10th St. No. 436-5522 (h)
Stillwater, MN 55082 224-3879 (w)
Nels Nelson Barr Engineering Co. 830-0555 (w)
7803 Glenroy Road 926-4252 (h)

Bloomington, MN 55435
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TABLE 1
VALLEY BRANCH WATERSHED DISTRICT
PROPOSED PLAN OF OPERATION
FOR
HORSESHOE LAKE OUTLET STRUCTURE
February 15 - April 15

Water Equivalent Drawdown Target
of Spow, Inches* Elevation**

6 or more 870.0.

5 871.¢¢

4 . 873.0-

3 875.9

REMAINDER OF YEAR

Control structure will maintain the lake level at Elevation 875.9 ' ft.

*To be determined in accordance with VBWD "Snowpack Monitoring Plan®
dated February 2, 1988.

**Al]l elevations are referenced to local MNDNR datum as described in

permit. This may not coincide with USGS 1929 Mean Sea Level Datum.
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