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5.13 Lake Elmo Watershed Management Plan 

5.13.1 General Information 

Lake Elmo is on the east side of the City of 

Lake Elmo, adjacent to Lake Elmo Avenue 

North (CSAH 17). It is the largest and 

deepest lake in VBWD with a surface area 

of 284 acres (at Elevation 885) and a 

maximum depth of 137 feet. Lake Elmo is 

the deepest lake in the Twin Cities 

metropolitan area and one of the deepest 

lakes in the state. The report Geology of 

Valley Branch Watershed District (Barr, 

1976) indicated that Lake Elmo likely 

intersects the Jordan Sandstone and is a 

local discharge zone for that aquifer. Water 

level data provide evidence of groundwater 

discharge to the lake; in 1987 and 1988 

there was a nearly-constant outflow from 

the lake when drought conditions resulted 

in no surface water inflows to Lake Elmo. 

The Diagnostic-Feasibility Study of Seven 

Metropolitan Area Lakes, Part Two: Lake 

Elmo (Metropolitan Council, 1983) 

estimated that groundwater seepage and 

direct precipitation provide about 

80 percent of the annual water to the Lake 

Elmo.  

The local watershed area tributary to Lake 

Elmo is 1,191 acres, not including the area 

tributary to Eagle Point Lake, located 

upstream of Lake Elmo. Since the Eagle 

Point Lake outflow bypasses Lake Elmo, 

outflows from Eagle Point Lake only 

occasionally flow directly into Lake Elmo. 

Including the Eagle Point Lake tributary 

area (11,502 acres), the total tributary area 

of Lake Elmo is 12,693 acres and includes 

portions of eight communities. Figure 5.13-

1 presents the local Lake Elmo watershed and drainage patterns within that watershed. 

 

Lake Elmo Local Watershed Information 

Tributary Area (acres) 
1,191 (local; 
12,693 total) 

MDNR-Designated Basins within 
Watershed 

82-0398W, 82-
0414W, 82-
0415W, 82-
0460W, 82-0106P 

Downstream Watershed Horseshoe Lake 

Lake Elmo Information 

MDNR Designation 82-0106P 

Surface Area (acres) 283.6 at El. 884.8 

Approximate Mean Depth (feet) Not calculated 

Approximate Maximum Depth (feet) 137 

Approximate Volume Below Discharge 
Elevation (acre-feet) 

Not calculated 

Discharge Elevation
1
 884.1 

Outlet Type Stoplog Weir 

MDNR Ordinary High Water Level 
(OHW)

1
 

885.6 

100-Year Flood Level 891.0 

VBWD “Allowable Fill”  

(cubic yards/lineal foot of shoreline)  

(See Section 4.7.) 

2.65 

VBWD Water Quality Priority Category High 
1
 Elevation in NGVD29 vertical datum 
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The local Lake Elmo watershed lies entirely within the City of Lake Elmo. The western shoreline and 

over half of the local watershed of Lake Elmo are located within Lake Elmo Park Reserve. As a 

result, much of the shoreline and drainage area will remain undeveloped. The eastern shoreline and 

remaining local drainage area is occupied by residential land use, including the "old village" area of 

the city and along Lake Elmo Avenue North (CSAH 17). Figure 5.13-2 presents the existing (2010) 

and future (2030) land use of the local watershed. 

Public access to Lake Elmo is located on the west shore, within the Lake Elmo Park Reserve . Lake 

users must pay the park entrance fee to use the public access.  Lake Elmo Park Reserve includes 

facilities for hiking, biking, equestrian uses, fishing, camping, and cross-county skiing. The lake is 

used heavily by park attendees, which numbered 248,000 during 1992. Lake Elmo receives more use 

than any other lake within VBWD. A 1990 creel survey completed by the Minnesota Department of 

Natural Resources (MDNR) indicates recreational uses of the lake totaled 40,400 hours during the 

May through October period.  

Because of its size, however, its usage is less intensive than Silver Lake (see Section 5.1; the MDNR 

calculates use intensity as hours of use per acre). The total recreational usage of the lake was 

184 hours per acre during this period (including 107 hours per acre of fishing).  

5.13.2 Water Quality Management Plan 

Lake Elmo is classified as a deep lake by the Minnesota Pollution Control Agency (MPCA). Lake 

Elmo is classified as a High Priority waterbody according to the VBWD’s waterbody classification 

system (see Section 4.1 – Water Quality) due to its MPCA deep lake classification and its inclusion 

in on the MPCA’s 303(d) impaired waters list (see Section 5.13.2.2). This classification is consistent 

with the priority assigned to Lake Elmo by the VBWD in its 1995 and 2005 Plans. Upstream waters, 

such as Eagle Point Lake, can impact the water quality of Lake Elmo. Likewise, Lake Elmo’s water 

quality can impact downstream water bodies, such as Horseshoe Lake.  

The VBWD has a non-degradation water quality policy which sets “action triggers” for all of its 

major waterbodies. Section 4.1 – Water Quality discusses the action triggers in more detail. Action 

triggers for VBWD lakes consider the following water quality parameters (summer  average) relative 

to MPCA water quality standards and prior water quality data (i.e., trend analysis):  

 Secchi disc depth 

 Total phosphorus 

 Chlorophyll a 

Because Lake Elmo has a public access and is one of the most intensely used lakes in the VBWD and 

the region, the VBWD will give it a higher priority for implementing water quality protection and/or 

improvement projects than other lakes with less intensive use and/or lakes without public accesses.  
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5.13.2.1 Water Quality Implementation Plan 

Specific water quality implementation tasks for Lake Elmo include the following. 

1. The VBWD will monitor the water quality of Lake Elmo and perform the actions discussed in 

Section 4.1 – Water Quality for High Priority water bodies. The VBWD may conduct more 

intense monitoring on the lake as needed based on actions recommended in Table 4.1-6.  

The VBWD will evaluate the average summertime water quality (total phosphorus, 

chlorophyll a, and Secchi disc transparency) and compare it applicable water quality 

standards (Table 4.1-1) and applicable action triggers (described in Section 4.1.7.5)... 

Currently, there is no statistically significant improving or degrading trends in water quality 

in Lake Elmo.  The VBWD may perform additional management actions based on Table 4.1-

6 if trends are identified in the future. 

2. Track the MPCA’s progress in reducing mercury pollution, and the listing of Lake Elmo on 

the MPCA’s 303(d) impaired waters list for mercury. 

3. Track the MPCA’s progress in developing a total maximum daily load (TMDL) study to 

address Lake Elmo’s perfluorooctane sulfate (PFOS) impairment.  

4. The VBWD will continue to implement its Rules and Regulations (2013, as amended) in the 

Lake Elmo watershed. The VBWD Rules address water quality performance standards for 

development and redevelopment projects, as well as required vegetated buffers around 

VBWD lakes, streams, and wetlands. The VBWD Rules and Regulations are included in this 

Plan as Appendix A-4.5. 

5.13.2.2 Water Quality Issues 

In 1999, the VBWD completed the report, Hydrologic and Phosphorus Budgets for Lake Elmo, Lake 

Elmo, Minnesota (December 1999). Through the report, the VBWD found that the calculated 

phosphorus budget for Lake Elmo was not expected to produce significantly different water quality 

conditions than had been observed in recent years. Recent water quality data collected since this 

study is similar that observed in the early 2000s, supporting this conclusion. The report assumed that 

the landlocked watershed areas and Eagle Point Lake will not contribute to the lake under existing 

and fully developed conditions. The phosphorus budget will change if landlocked basins are routed to 

Lake Elmo or if the frequency and quantity of flow from Eagle Point Lake to Lake Elmo is increased.  

In 2002, the MPCA listed Lake Elmo on their 303(d) impaired waters list due to elevated mercury 

concentrations. Mercury is the classic example of a bioaccumulative element; it never degrades, it 

can bioaccumulate through the food chain to toxic levels from benign water concentrations, and it 

can cause serious health effects. It is highly mobile in the environment and transfers readily between 

media (e.g., air and water). Atmospheric transport of mercury can be over short (meters) or long 

(around the world) distances. The water quality standard established in Minnesota Rules chapter 

7050 for waters outside of the Lake Superior Basin applies to Lake Elmo; the standard is 6.9 ng/L 
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(nanogram per liter, or parts per trillion). The MPCA also adopted a fish tissue mercury standard of 

0.2 mg/kg in 2008. 

The primary source of mercury to Minnesota Lakes (including Lake Elmo) is through atmospheric 

deposition, of which the majority originates outside of Minnesota. Thus, the MPCA developed a 

state-wide mercury TMDL to address mercury impairments in Minnesota Lakes, including Lake 

Elmo. Because the primary source of mercury to Lake Elmo is outside the VBWD’s jurisdiction, the 

VBWD has not assumed a lead role in addressing the Lake Elmo mercury impairment.  The VBWD 

will continue to follow the efforts of the MPCA to manage the problem. Lakes and rivers listed as 

impaired due to mercury will be de-listed when additional sampling and analysis show that the fish 

tissue concentrations, by species and size class, are below 0.2 mg/kg (parts per million) for mercury 

(MPCA, January 2014). 

5.13.2.3 Water Chemistry Data 

Water quality sampling has been conducted on Lake Elmo since 1948. The VBWD collected samples 

in 1971, 1972, 1975, 1979, 1994, 1997, 2000, 2003, and annually since 2005. The Metropolitan 

Council collected much of the data during the 1980s, and others have collected some data. Water 

quality samples are typically analyzed for total phosphorus and chlorophyll a, while Secchi disc 

transparency is measured in the field at the time of sampling (see Appendix A-4.1 – Water Quality 

Background Information).  

Lake Elmo is a marl lake (i.e., having a calcium carbonate lake bottom). Lakes of this type are more 

common to central and northern Minnesota, and as such, Lake Elmo is a unique feature within the 

VBWD. Lakes of this type are generally deep and low in biological productivity. However, because 

Lake Elmo is a marl lake, fine calcium carbonate particles suspend in the water and might reduce the 

lake’s transparency. Despite this tendency, Secchi disc transparency in Lake Elmo is high. 

The most recent 10-year average summer water quality data is presented relative to applicable MPCA 

and VBWD water quality standards in Table 5.13-1 and illustrated in Figure 5.13-3. There are no 

statistically significant trends observed in the chlorophyll a or total phosphorus data. The most recent 

data suggests an increasing (i.e., improving) trend in Secchi disc transparency, although it is not 

statistically significant (see Figure 5.13-3). 

Table 5.13-1 Summary of Lake Elmo summer average water quality 

Parameter Units 

10-year 

Average 

(2004-2013) 

Trend in 

Average 
MPCA Standard 

Total Phosphorus ug/L 21.2 None 40 

Chlorophyll a ug/L 2.0 None 14 

Secchi Disc Depth m 4.5 None 1.4 



 

2015 Valley Branch Watershed District Watershed Management Plan Lake Elmo Watershed Management Plan 
Barr Engineering Company  Page 5.13-5 
P:\Mpls\23 MN\82\2382174\WorkFiles\2015 VBWD Plan\Final\Section 5.13- Lake Elmo.doc 

 

The 10-year averages of summer average total phosphorus, chlorophyll a, and Secchi disc 

transparency are within the applicable water quality standards (see Table 5.13-1). Maximum values 

of observed within the last 10 years exceed the applicable standard one time for total phosphorus. 

The VBWD suspects that this high value was due to the timing of this sampling event coinciding 

with the overflow of poorer quality water from Eagle Point Lake. The most recent 10-years of data 

identify no statistically significant trends in total phosphorus, chlorophyll a, or Secchi disc 

transparency. 

5.13.2.4 Biological Data 

Several types of biological data have been compiled and evaluated for Lake Elmo, in addition to 

physical and chemical parameters. Macrophyte (aquatic plant), phytoplankton (non-rooted floating 

plants – algae), zooplankton (microscopic aquatic animals), and fisheries data provide insight into the 

ecological quality of Lake Elmo.  

5.13.2.4.1 Fisheries 

The fishery in Lake Elmo is managed by the MDNR. The MDNR began introducing tullibee (cisco) 

to Lake Elmo in 1996. The DNR’s primary reason for establishing a population of tullibee in the lake 

was to improve the quality of the lake's northern pike population. Tullibee is a member of the trout 

family, and requires cold water temperatures and high dissolved oxygen concentrations . Prior to the 

completion of the Eagle Point Lake bypass, oxygen conditions in the deeper cold water region of 

Lake Elmo were unfavorable for the survival of tullibee. However, water quality improvements 

resulting from the bypass project made it feasible to introduce tullibee to Lake Elmo. Tullibee have 

not been stocked in Lake Elmo within the past decade. 

In the past 10 years, the MDNR has stocked Lake Elmo in 2005, 2006, 2007, 2009, 2010, 2011, 

2012, and 2013. Since 2004, MDNR stocking have included fry, fingerlings, yearlings, or adults of 

the following species: 

 Rainbow Trout  Lake Trout 

 Tiger Muskellunge  Brown Trout 

 Walleye  

Table 5.13-1 shows the results of the 2008 fisheries survey conducted by the MDNR. 
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Table 5.13-1  Summary of 2008 MDNR Fishery Survey for Lake Elmo 

Fish Species Numbers Photograph 

Bluegill 663 

 

Green sunfish 1 

Hybrid sunfish 3 

Pumpkinseed Sunfish 1 

Northern Pike 32 

 

Tullibee (Cisco) 52 

 

Common Carp 3 

 

Black Crappie 4 

 

Walleye 15 

 

Golden shiner 1 

 

Yellow Perch  1 

 

White Sucker 4 
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Table 5.13-1  Summary of 2008 MDNR Fishery Survey for Lake Elmo 

Fish Species Numbers Photograph 

Largemouth Bass 2 

 

Tiger Muskellunge 3 

 

 

The MDNR classified Lake Elmo as a Class 36 lake, in accordance with the DNR’s An Ecological 

Classification of Minnesota Lakes with Associated Fish Communities (1992). For this fisheries-use 

class, the water transparency (as measured by Secchi disc) should be 2.1 meters (6.9 feet) or greater . 

Transparencies less than this value will result in less than ideal water quality conditions for the lake’s 

fishery. As shown in Figure 5.13-3, Lake Elmo’s summer average Secchi disc transparency has 

exceeded the MDNR goal since approximately 1980, and has further improved over the past 10 

years. 

The Minnesota Department of Health has issued fish consumption advisories for fish caught from 

Lake Elmo. The advisories are for mercury and perfluorooctane sulfate, and they include advisories 

for (1) the general population, and (2) for pregnant women, women who might become pregnant, and 

children under age 15. The advisories vary depending on the type of fish. The general population 

should limit their consumption to one meal a week for the bullhead and walleye, and to one meal a 

month for bluegill sunfish, crappie, largemouth bass, northern pike, and yellow perch. Additionally, 

pregnant women, women who might become pregnant, and children under age 15 should limit 

consumption of carp to once per week. 

The MDNR’s Lakefinder website includes the most current data on fish stocking, surveying, and 

consumption advisories in Lake Elmo: http://www.dnr.state.mn.us/lakefind/lake.html?id=82010600 

See Appendix A-5.13 for more information about the Lake Elmo fisheries. 

5.13.2.4.2 Macrophytes (Large Aquatic Plants) 

Macrophyte surveys were conducted in 1997, 2000, 2003, 2005, 2007, 2008, 2009, 2010, 2011, 2012, 

and 2013, and 2014, at Lake Elmo. Appendix B-5.13 includes maps corresponding past macrophyte 

surveys of Lake Elmo. The VBWD collects 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, 
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which becomes food for all other aquatic life. Macrophytes can negatively impact the recreational 

use of a waterbody and are critical to the ecosystem as fish and wildlife habitat. 

 A healthy, diverse plant community was found along the lake’s periphery  in all surveys.  Included in 

the nineteen to twenty five species observed during each plant survey was at least one of two clean 

water species that are unable to survive in degraded conditions. Pipewort (Eriocaulon spp.), which 

requires good clarity and sandy soils for growth, was observed on the west side of the lake during all 

surveys (Borman et al., 1997). Illinois pondweed (Potamogeton illinoensis), which requires fairly 

good clarity, was found in the lake during all surveys except May 2009 (Borman et al., 1997). The 

presence of these species indicates the lake consistently has good water transparency, since they are 

not able to grow in turbid water (Borman et al., 1997). 

Despite the favorable attributes of Lake Elmo’s plant community, the growth of two undesirable 

exotic (non-native) species, curlyleaf pondweed (Potamogeton crispus), and Eurasian watermilfoil, 

(Myriophyllum spicatum), is of concern. Once a lake becomes infested with these plants, either or 

both are capable or displacing native vegetation, thereby increasing its coverage and density. 

Curlyleaf pondweed is additionally problematic, as it can increase internal phosphorus loading in 

lakes, resulting in undesirable algal blooms 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 (see 

Appendix A-4.1). Curlyleaf pondweed densities are currently highest in the south bay of the lake, 

with low densities also recorded on the west shoreline.  

Lake Elmo, however, did not follow the pattern of increased density and coverage over time and 

curlyleaf pondweed coverage and density in Lake Elmo has not increased significantly since 

monitoring began. During June sample events, a light growth was observed throughout the lake’s 

periphery, and a light to moderate growth was observed on the northeast side of the lake. Less growth 

has been observed in August surveys due to this plant’s annual growth cycle, which ends in late June 

and begins again in late August. Because curlyleaf pondweed coverage and density have not 

increased over time, no management is currently necessary. However, the macrophyte community 

should be surveyed and curlyleaf pondweed coverage and density evaluated approximately every 

three years to determine whether adverse changes are occurring.  

Eurasian watermilfoil (Myriohyllum spicatum) was discovered at the north end of the lake in 2005. 

The VBWD immediately notified the MDNR of the Eurasian watermilfoil discovery, and had 

discussions with the MDNR regarding the issue.  In the fall of 2005, the VBWD Managers sent an 

information packet to the City of Lake Elmo, Washington County Parks, and others regarding the 

discovery.  Complete eradication of Eurasian watermilfoil in the lake may be unachievable.  Given 

Lake Elmo’s shape, the plant will likely spread around the shallow perimeter of the lake, but will not 

grow in water depths greater than 15 feet.  In recent years, Eurasian watermilfoil has become more 

problematic than curlyleaf pondweed, as it has become the only macrophyte present over large areas, 

particularly in the north and south bays. In both of these locations Eurasian watermilfoil is 

“canopied,” meaning the plants reach to the lake’s surface, where they are both a recreational and 

navigational nuisance.  As recently as 2013, Lake Elmo had the most problematic infestation of 
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Eurasian watermilfoil in the VBWD. More active management of Eurasian watermilfoil in Lake 

Elmo may be necessary to prevent further spread of the invasive plant. Its current density and extent 

are already causing issues for residents and recreational users. Property owners can do limited 

management of the plant at their shorelines through cutting and pulling the plant as well as using 

certain herbicides, but should first contact the MDNR for technical assistance and permits. In the fall 

of 2014, the VBWD assisted in developing a lake vegetation management plan (LVMP) for herbicide 

treatment of Eurasian watermilfoil in Lake Elmo.  

The VBWD will continue to cooperate with other entities in their efforts to manage aquatic invasive 

species, including providing technical support (e.g., preparation of LVMPs, post-treatment 

monitoring). The VBWD will continue to work with MDNR to encourage lake users to remove all 

vegetation from their watercrafts before moving it to another water body. 

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

The VBWD has collected phytoplankton and zooplankton samples from Lake Elmo during in 2000, 

2003, 2005 and 2007. Appendix C and D 5.13 show phytoplankton and zooplankton information 

from the 2000, 2003 (phytoplankton only), 2005 and 2007 samples. Samples were taken from June to 

September of each year. 

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 

adversely impacts the growth of the lake’s fishery. However, excess phytoplankton, especially blue-

green algae, can interfere with recreational use of a lake and is considered problematic .  

The numbers of phytoplankton observed in Lake Elmo from 2000 to 2007 were adequate to support 

the lake’s zooplankton community, yet low enough to affirm the lake’s low nutrient level and 

excellent water transparency. The presence of substantial numbers of cryptophyta also indicate good 

water quality, as these algae tend to be present in lower numbers where water quality is poor. Lake 

Elmo algal species, community composition, and seasonal changes are considered typical for a 

Minnesota lake in this region. 

In 2000, 2005 and 2007, the lake’s zooplankton community was diverse, consisting of the three 

groups commonly found in freshwater lakes, rotifera, copepoda, and cladophera. Lake Elmo’s 

zooplankton community is dominated by small-bodied forms, specifically rotifera. While these 

animals provide food for the lake’s panfish community, they are unable to control the lake’s algae 

community due to their small size. Because fish predation generally determines the numbers of large- 

and small-bodied zooplankters in a lake, increasing the numbers of large-bodied zooplankton is 

unrealistic. Because zooplankton grazing will not control the lake’s phytoplankton community, 

phosphorus loading to the lake solely determines Lake Elmo’s algae community . Hence, phosphorus 

management will provide the best management measures for the lake’s phytoplankton community. 
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5.13.2.5 Water Quality History 

In September 2002, the MPCA published Water Quality Reconstruction from Fossil Diatoms: 

Applications for Trend Assessment, Model Verification, and Development of Nutrient Criteria for 

Lakes in Minnesota, USA. In its study, the MPCA reconstructed diatoms of using sediment cores 

from 55 lakes in Minnesota, including Lake Elmo, to infer historical phosphorus and chloride 

concentrations and sediment accumulation rates. This allowed the MPCA to examine temporal and 

spatial trends in eutrophication, validate eutrophication models, and provide historical perspective for 

developing nutrient criteria. 

The study reports that the Twin Cites Associated Milk Producers put a creamery into operation in the 

village of Lake Elmo in May 1924 with a discharge to Lake Elmo. The discharge was quite 

controversial even at that time. The Minnesota Department of Health (MDH) investigated complaints 

in 1926 and 1931, but did not find "any appreciable pollution resulting from the discharge of milk 

plant waste." The MDH did note receding lake levels due to low water conditions, with increased 

exposure of the lake bottom (this combined with wastes would contribute to  elevated chloride 

concentrations). The MDH performed another investigation in July 1951, at which time the creamery 

was still making butter and discharging to the lake. The MDH measured surface total phosphorus 

levels of 95 to 130 ug/l and estimated that the plant discharged 2.2 pounds of phosphorus per day. 

Algal analysis indicated that the phytoplankton was dominated by blue-green algae (Aphanizomenon 

sp. in particular) and pollution-tolerant diatoms (Melosira). The 1951 report also refers to a 15-foot 

fluctuation in lake level. 

Pre-European total phosphorus and chloride values were quite low and suggest mesotrophic 

conditions for the lake. Sediment accumulation rates increased between c.1930 and c.1960 but 

exhibited a decline between 1960 and c.1990. By 1970 total phosphorus concentrations had increased 

almost three-fold and chloride concentrations 29-fold over pre-European values. The elevated total 

phosphorus concentrations were likely a function of runoff from highly urbanized and agricultural 

watershed to the west of the lake (including the City of Oakdale) as well as a “residual” effect from 

the previous creamery discharge to the lake. This decline in water quality, along with water level 

concerns, prompted the VBWD Project 1007 (see Section 4.7.5), which diverted water from this 

portion of the watershed away from Lake Elmo. A significant decline in diatom-inferred phosphorus 

and chloride was noted in the c. 1993 as compared to c. 1970, attributable to the implementation of 

Project 1007. Modern-day total phosphorus concentrations (diatom and observed) are in the range of 

pre-European values, however chloride concentrations remain elevated.  

5.13.3 Water Quantity Management Plan 

1. The VBWD will continue to maintain and operate the Lake Elmo outlet structure. As 

approved by the MDNR, the VBWD can lower the discharge elevation of Lake Elmo by a 

maximum of one foot by removing stoplogs. Stoplogs may only be removed between 

February 15 and April 15 and if the water content of the snowpack is greater than 3 inches. 

(See Section 4.7.5 for details regarding the operation of Project 1007. Appendix E-5.13 

includes the Lake Elmo outlet operation plan.) 
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2. The VBWD will continue to measure Lake Elmo water levels on a monthly basis and supply 

the information to the MDNR for their records. 

5.13.3.1 Outlet and Outlet Operating Procedures Information 

Prior to construction of Project 1007, the outlet from Lake Elmo was a 36-inch diameter pipe through 

a stone-arch bridge at Lake Elmo Avenue North (CSAH 17), south of 20th Street North. The control 

elevation of the pipe was at Elevation 885.9. A new outlet from Lake Elmo was constructed as part of 

Project 1007, which controls the lake elevation at 884.1 (normal water level, NGVD29 datum); a 

2011 survey measured the outlet elevation at Elevation 884.07 (see Section 5.13.3.3). Figure 5.13-4 

shows the current Lake Elmo outlet structure. The outlet consists of a 24-inch diameter pipe into and 

out of a manhole control structure, which contains a concrete and stop log weir . The manhole is 

located in the east shoulder of Lake Elmo Avenue North (CSAH 17). Water from the Lake Elmo 

outlet discharges to a ditch, which carries water east into Tartan Park and to Horseshoe Lake . The 

ditch was lowered as part of Project 1007. The Eagle Point Lake bypass flow also discharges to the 

ditch. A manhole on the west side of Lake Elmo Avenue North (CSAH 17), near the shore, connects 

the 22-inch diameter bypass pipe to a 24-inch diameter pipe which crosses the road. 

In 1996, the VBWD extended the inlet into the Lake Elmo outlet structure further into the lake. 

Previous to this, the Lake Elmo outlet would frequently become plugged with sand and/or leaves, 

creating a recurring maintenance problem. This plugging problem appeared to be caused by the 

outlet's location in a quiet bay of the lake which encouraged settlement of fine sediments and leaves. 

The plugging required frequent maintenance by City of Lake Elmo staff, on behalf of the VBWD. To 

alleviate the problem, VBWD constructed an extension to the Lake Elmo outlet so that the outlet pipe 

is now located outside of the bay, in the deeper part of the lake.   

The VBWD MDNR-approved operating plan for Lake Elmo calls for drawdown of the lake only 

when spring snowmelt runoff in excess of three inches is anticipated. The maximum 

allowable drawdown is to Elevation 883.0, approximately one foot below the normal water level.  

5.13.3.2 Water Levels, 100-Year Flood Level, and Low Structures 

The VBWD measures Lake Elmo water levels approximately monthly. Figure 5.13-5 shows the 

historical water level data from 1969 to the present. 

As a result of Project 1007, the 100-year flood elevation of Lake Elmo was lowered approximately 

0.5 feet to Elevation 891.0. Prior to construction of Project 1007, eleven homes and one business 

adjacent to Lake Elmo were within the 100-year floodplain. After construction, nine homes and one 

business remained within the 100-year floodplain of Lake Elmo. The nine homeowners were invited 

to participate in the VBWD residual floodproofing program. The affected business, a boat rental 

company, was not invited to participate in the floodproofing program due to the inherent liability of 

their location. Two homeowners participated in the program. A floodwall was constructed to protect 

one of the homes and the other home was demolished and a new home constructed outside of the 

floodplain.  
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More recent review based on Washington County 2000 two-foot topographic mapping and aerial 

photography, however, identified 11 structures within the Lake Elmo floodplain. Over the next few 

years, the VBWD will update its hydrologic-hydraulic modeling of major subwatersheds, including 

Lake Elmo. Updated modeling will incorporate the most recent precipitation data (see Section 4.7.7) 

and may result in a revised 100-year flood elevation and/or floodplain. As a result, the number of 

structures within the floodplain may change.  

5.13.3.3 Water Quantity Issues 

In 1987, VBWD and MDNR determined that the MDNR’s “Lake Elmo” survey benchmark datum 

had settled, which resulted in measured elevations that were approximately 0.4 foot higher than those 

obtained using United States Geologic Survey (USGS) 1929 mean sea level datum. The VBWD 

MDNR permit for Lake Elmo and the Lake Elmo outlet structure operating plan list elevations that 

are based on the “Lake Elmo” datum.  

At least two property owners on the northwest corner of Lake Elmo have complained about low 

water levels of Lake Elmo. In the early spring of 2003, the water level at this corner of the lake 

appeared low. The bottom of a wetland connected to the lake, adjacent to Klondike Avenue, appeared 

as a smelly, mud flat. In response, the VBWD investigated the water levels of Lake Elmo and found 

no significant differences from historical levels. A long-time resident of the area reported that this 

apparent low water level had occurred in other springs after wet summers and dry winters . 

Occasionally, the wetland bottom expands and heaves so that water drains from it and into Lake 

Elmo. After a few weeks, the water filled the wetland. 

Following the spring of 2003, two property owners at the northwest corner of Lake Elmo continued 

to request that the VBWD investigate raising the normal water level of Lake Elmo. Their access to 

the lake is through a shallow fringe, and they have had to dredge a channel into a deeper portion of 

the lake. Other residents requested that the VBWD leave the outlet at its current level. Since any 

modification to the water levels of Lake Elmo would require the consent of all owners of lakeshore 

property and the MDNR, the VBWD does not plan to pursue any water level modifications. 

Property owners at the northwest corner of Lake Elmo continued to complain about low water levels 

in the 2007 to 2011 time period.  In 2011, the VBWD Managers hired a licensed land surveyor to 

survey the elevation of the weir at the Lake Elmo outlet structure and staff gages at the north and 

south end of the lake in NAVD 88, NAVD 29 and “Lake Elmo” datum. The purposes of the survey 

were (1) to satisfy the residents that the low water levels were not because of the Lake Elmo outlet 

was constructed differently than approved by the MDNR and (2) to address confusion over the 

datums used in reporting elevations. The survey results showed the height lake’s outlet structure was 

consistent with the MDNR permit. Residents of Lake Elmo were present for the results and thanked 

VBWD for conducting the survey. The survey results are included as Appendix F-5.13. Note that 

water levels presented in Figure 5.13-5 and available from the MDNR’s Lakefinder website 

(http://www.dnr.state.mn.us/lakefind/index.html) are presented in NGVD29 datum. Elevations in 

http://www.dnr.state.mn.us/lakefind/index.html
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NGVD29 datum are approximately 0.07 ft lower than NAVD88 datum and 0.45 ft lower than “Lake 

Elmo datum” elevations. 

More recently, high water levels have been an issue in Lake Elmo. Water levels in the fall of 2011 

reached Elevation 885.1 (the highest observed water level since 2001). Water levels again reached 

Elevation 885 in summer 2013 and as high as Elevation 885.7 in summer 2014. The City of Lake 

Elmo institutes a no-wake restriction on Lake Elmo when water levels exceed the MDNR’s ordinary 

high water (OHW) level of Elevation 885.6; the restriction is lifted after water levels remain below 

the OHW level for three consecutive days. This restriction was put in effect around the July 4 holiday 

weekend in 2014, restricting recreational boating on Lake Elmo and prompting complaints from 

residents.  

5.13.4 Groundwater 

The City of Lake Elmo has a municipal well at the northeast corner of Lake Elmo. The well is 

screened in the Jordan aquifer, which is the same aquifer that feeds Lake Elmo. To date, the City, the 

MDNR, Washington County, and the VBWD have not performed any calculations to determine the 

long-term sustainability of the Jordan aquifer in this area or whether the pumping is or will impact 

the water levels of the lake.  

In 2013, the MDNR began developing a pilot groundwater management area (GWMA) which 

includes the VBWD and Lake Elmo, called the North and East Metro GWMA. Groundwater 

management areas provide a means for the MDNR to address the long-term sustainability of 

groundwater resources (see Section 4.2.5). The MDNR has established a project advisory team for 

the North and East Metro GWMA. The project advisory team includes members from Washington 

County, Ramsey County, the Metropolitan Council, MDNR, MDA, MDH, US Geological Survey, 

city staff, and private companies. The MDNR held meetings in early 2014 to obtain input from the 

project advisory team, with the initial discussions focusing on the GWMA boundary and 

appropriations permits. 

The VBWD will seek opportunities to participate in regional groundwater planning efforts (like the 

GWMA) and continue to cooperate with state agencies and other entities responsible for groundwater 

management.  
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Appendix A-5.13  Additional Fishery Information 

Lake Elmo is primarily managed for northern pike and hybrid (tiger) muskellunge. In the past, the 

MDNR has managed Lake Elmo for walleye. 

The MDNR’s 2001 fishery survey identified the following: 

 Walleye gill net catch of 1.5/set is slightly below the historical average for this lake. The 

average size sampled was 18.7 inches in length and 2.69 pounds. 

 Northern pike are very abundant. They average 19.7 inches and 1.8 pounds, but individuals 

over 30 inches are present. Hybrid (Tiger) muskellunge are present but in low numbers. 

 Bluegills are abundant but are smaller on average than most anglers prefer. However, some 

larger individuals do exist. 

 Black crappies are present in average numbers for this type of lake. They average 6.4 inches 

in length, although a few over 10 inches exist. 

 Surplus adult broodstock brown trout and rainbow trout were stocked in 2001. They provide 

a unique, but short lived fishery due to the numbers stocked. 

The MDNR’s 2008 fishery survey identified the following: 

 Northern pike are found in average numbers. The average size northern pike was 24.96 

inches and 4.17 pounds. 

 Only 3 tiger muskellunge were sampled. They averaged 24.76 inches in length.  

 Walleye were found in average numbers for this type of lake. Their average size was 19.27 

inches and 2.7 pounds. 

 Bluegill were sampled in high abundance but small average size. Only 5.7% were larger than 

7 inches. 

 Black crappies are present in low numbers but individuals up to 10.7 inches were found.  
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Appendix E-5.13  Lake Elmo Outlet Operation Plan 











 

 

Appendix F-5.13  Lake Elmo Outlet 2011 Survey Results 
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