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Ms. Jennifer Zeiler, Clerk 
Village of Grantsburg 
316 S. Brad Street 
Grantsburg, WI 54840 
 
Dear Jennifer: 
 
Short Elliott Hendrickson Inc. (SEH®) is pleased to be sending you a copy of the Memory Lake 
Management Plan. This report was completed for the Village of Grantsburg with financial assistance from 
the Wisconsin Department of Natural Resource Lakes Grant Program. It addresses the in-filling and 
aquatic plant issues in Memory Lake. 
 
This Lake Management Plan looks at a holistic set of management alternatives for Memory Lake and can 
be used to assist local decision making to enhance and maintain the quality of Memory Lake and the 
Wood River. The Management Plan includes analysis, discussion of management alternative and 
implications, recommendations, and an implementation roadmap. The Plan will serve to guide decision 
makers in implementing long term solutions that are good for the lake or the community. 
 
SEH would like to thank the Village for using our services in developing this plan. 
 
Sincerely, 
 

 
 
Bernard N. Lenz, PE 
Project Manager 
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Memory Lake Management Plan 
 

 
  Prepared for the Village of Grantsburg 

 
1.0 Introduction and Background 

Memory Lake is a 10.2 acre drainage impoundment on the Wood River 
located in the Village of Grantsburg, Wisconsin (Figure 1). The dam was 
first constructed in 1864. In 1936 the dam failed and between 1936 and 1951 
the dam was inoperable. The Village rebuilt the dam in 1951 and has been 
the owner of the dam since. (Johannes and Ryan, 1984) The dam was most 
recently rebuilt in 1994. It is the first dam upstream from the confluence of 
the St Croix River. The only other dam on the Wood River forms Wood Lake 
approximately 7 miles upstream. The North Fork of the Wood River 
branches below Wood Lake and has no dams. 

The Village of Grantsburg owns the entire Memory Lake shoreline that 
consists of park and natural area. The lake is heavily used for recreation and 
aesthetics by the citizens of Grantsburg and the surrounding area. Kids are 
seen fishing in the lake. Occasional swimming and limited boat use do occur 
but are the exception more than the rule. Grantsburg holds an annual World 
Championship Snowmobile Watercross on the impoundment annually, 
drawing thousands of spectators and raising nearly $200,000 for charities in 
the area. Waterfowl use the impoundment heavily as a resting sanctuary and 
wild rice beds are found in the upper portion of the impoundment. 

In the past, the impoundment has struggled with excessive aquatic vegetation 
and sedimentation. A common practice to control weeds in the impoundment 
from 1977 to 1994 was to draw down the lake during the summer to expose 
and kill aquatic vegetation. The detrimental impacts of this practice to the 
lakes fish community and the Wood River ecosystem down stream of the 
dam is provided in a Wisconsin Department of Natural Resources (WDNR) 
report “Investigation of Memory Lake and the Wood River Including 
Management Recommendations” by Stan Johannes and Dan Ryan (1984) 
(Appendix A). This practice was terminated in 1994 at the request of the 
WDNR. Aquatic weed harvest on the lake now occurs annually under an 
Aquatic Vegetation Permit; typically just prior to the World Championship 
Snowmobile Watercross. 
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Sedimentation of the impoundment has been a continuous problem. A report 
by the USGS (Lenz and others, 2001) estimated the annual suspended 
sediment load of the Wood River, just upstream of the impoundment, to be 
227,000 to 1,170,000 kg/yr. The impoundment slows water allowing some of 
this sediment to accumulate, impacting the usability of the impoundment for 
recreation, fisheries, aquatic vegetation, and wildlife. Additionally, four 
stormwater pipes from the Village of Grantsburg empty into the basin. 

An acute reflection of this sedimentation problem is the Snowmobile 
Watercross which is impacted by a decrease in the water depth due to in-
filling, the increased aquatic plant growth due to shallower water depths, and 
the accumulated sediments affecting the ability to retrieve machines that sink 
during the event. These acute affects reflect the overall problem: loss of 
substrate, lower retention time resulting in poor nutrient cycling, degradation 
of aquatic vegetation, overall decrease in the quality of the fishery, and 
reduced recreational value of the lake. Without an adequate lake management 
plan, the lake will continue to fill with sediment, already excessive aquatic 
plant growth will continue to expand, the limited fishery will disappear, and 
the usefulness of the lake and it’s benefits to the Village and surrounding 
communities will continue to be diminished. 

2.0 Past Lake Management Activities 
Management activities have occurred or been suggested for the lake in the 
past, but few were based on a solid understanding of the lake as a whole. The 
predominant user of the lake, the citizens of the Village of Grantsburg, had 
limited involvement in past recommendations. First, in 1984 after a 5.31” 
rain event caused shoreline erosion, sedimentation, and threatened the dam 
some limited dredging and bank stabilization/restoration occurred in the lake. 
Then prior to redoing the dam in 1994, suggestions were made by the 
WDNR that the dam could be abandoned allowing the river to be restored 
and flow thru the park; though concern for carp movement resulted in the 
need for a fish barrier as an associated management recommendation to dam 
removal. Winter draw downs to control aquatic plants were suggested. The 
idea of dredging has come up more than once. Weed harvesting is the 
currently the only ongoing management activity for Memory Lake. 

Depths in the impoundment have notably decreased since 1994. Most 
notably, a rain event of 8” to 10” occurred in early October of 2005 and 
exacerbated the sediment issue by in-filling some locations in the 
impoundment with as much as 3 to 4 feet of sediment in the single event. 
Native plants, including portions of the wild rice beds, and most of the 
benthic community within the lake were inundated to some degree. A 
significant percent of the total water storage volume of the reservoir was lost 
in that single event. Dredging was immediately contemplated because of the 
fear of the impact on the Snowmobile Watercross. However, due the cost, the 
potential detrimental impacts of dredging, and the fear of dredging being 
only a short term fix, the Village has decided they would like to come up 
with a long-term solution to the issue with Memory Lake and acquired 
financial assistance from the WDNR Lake Management Planning Grant 
Program to study the lake and determine a management plan that balances 
the desires of the community and the sustainability of the resource. 
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3.0 Study Components 
3.1 Aquatic Vegetation 

A historical aquatic plant survey was not found for Memory Lake. An 
aquatic plant survey was done that included detailed mapping of wild rice 
and a qualitative look at the rest of the aquatic plant community in the lake. 
Rice bed locations and four aquatic plant community groups were mapped 
using GIS (Figures 2 and 3). Table 1 contains the aquatic plants species 
identified and their relative abundances by community group. The pond is 
relatively productive and dominated by pond weeds, water lilies, and wild 
rice with relatively low abundance of cattails, loosestrife, or reed canary 
grass. Wild rice density was highest in community groups 1 and 4 and least 
in group 2. Several purple loosestrife plants were located and their locations 
identified on the maps. 

3.1.1 Management Discussion 
Aquatic plant life in Memory Lake is healthy under current management 
which includes an annual pre-Watercross harvest. The majority of people 
surveyed feel the aquatic plants have no or a limited negative impact on their 
use of the lake and only 14% feel the wild rice in the lake is a significant 
natural resource. However, 2/3 of the people surveyed feel aquatic plants 
should be harvested periodically. Current management appears necessary but 
adequate. 

3.1.2 Management Recommendations 
� Continue current annual weed harvest, obtaining WDNR aquatic plant 

harvest permit annually. 

� Work with Watercross sponsors to design track course that limits the 
extent of annual weed harvest and thus impacts on wild rice. 

� Remove purple loosestrife manually before the infestation becomes too 
large. A large infestation would require assistance from the County Land 
and Water Department to develop a beetle release program. 

� The Wood River has the potential to be a conveyor belt of exotic aquatic 
plant species from upstream lakes. Memory Lake should be inspected 
annually for invasive aquatic plant species. Grantsburg should also 
support the County and other lake associations or municipalities in their 
effort to limit the spread of exotic species. 
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Table 1 
List of Aquatic Vegetation by Species Presences and Abundance 

Scientific Name Common Name Unit 1 Unit 2 Unit 3 Unit 4 
Asclepias incarnata Swamp Milkweed R R   R 
Bidens sp. Begger-tick   R R R 
Calamagrostis canadensis Canada bluejoint grass   O   R 
Carex lacustris Lake sedge   O     
Carex scoparia Broom Sedge       R 
Ceratophyllum demersum Coontail O O   R 
Chara vulgaris Muskgrass R R     
Cyperus diandras Umbrella flatsedge   R     
Cyperus strigosus Yellow nut-sedge     R   
Eleocharis palustris Creeping spikerush   R O R 
Elodea canadensis Canada Waterweed F F A   
Eupatoriadelphus maculatus Spotted Joe-pye-weed   R   R 
Impatiens capensis Spotted touch-me-not   O     
Lemna sp. Duckweed F   R O 
Lythrum salicaria Purple Loosestrife     R   
Mentha arvensis Field Mint R       
Myriophyllum exalbescens Northren Watermilfoil R R     
Najas guadalupensis Slender Naiad R O O   
Nuphar variegatum Spatterdock O O R   
Nymphaea odorata White Water Lily O F O F 
Phalaris arundinacea Reed Canary Grass   R   O 
Polygonum amphibium Water Smartweed R R     
Polygonum persicaria Lady's Thumb     R   
Potamogeton amplifolius Large-leaf Pondweed O O     
Potamogeton crispus Curly-leaf pondweed A F O O 
Potamogeton natans Floating-leaf Pondweed   O   R 
Potamogeton nodosus Long-leaf Pondweed     R   
Potamogeton pusilis Small Pondweed R       
Potamogeton zosteriformes Flat-stemmed Pondweed A F R O 
Potendaria cordata Pickerelweed   R     
Ranunculus aquatilis White Water Buttercup R     R 
Sagittaria latifolia Broad-leaved arrowhead O R     
Sagittaria rigida Stiff arrowhead   O R O 
Scirpus fluviatilis River Bulrush   R     
Scirpus validus Softstem bulrush   O   R 
Sparganium eurycarpum Giant burreed O   R   
Typha latifolia Broad-leaved Cattail   R     
Vallisneria Americana  Wild Celery R       
Verbena hastata Blue Vervain       R 
Zizania aquatica Wild Rice A A A A 
      
 Total Number of Species 20 28 16 18 
 Number of Unique Species 3 6 4 2 
      
A = Abundant Very Common, found in all areas of the Unit   
F = Frequent Common, found throughout in low density, or isolated high density areas 
O = Occasional Uncommon, but found in multiple low density locations  
R = Rare Rare, represented by a few plants    
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3.2 Fisheries 
The fishery in Memory Lake is primarily a low quality still water fishery 
with game fish consisting of small sunfish, bass and northern pike. The 
density and diversity of the fishery increases in the Wood River below 
Memory Lake and is similar upstream as in the lake. The dam is irrelevant as 
a carp barrier because carp populations are well established above and below 
the dam. The dam is not an effective fish barrier during high flows, thus it is 
not expected to prevent upstream movement of any future mobile exotic 
species that may enter the St Croix River system. Historically, sturgeon were 
present in the Wood Lakes upstream of the Memory Lake dam and likely 
migrated from the St Croix River in search of food. The Wood River above 
Memory Lake is not large enough to be considered prime sturgeon spawning 
habitat. 

Historical fish survey data of the flowage and river, both upstream and 
downstream, as well as discussion by the WDNR Fisheries Manger of 
impacts of the Memory Lake dam can be found in Appendix B. 

3.2.1 Management Discussion 
The current fishery is of low quality and has very little usage. A 1984 
WDNR report states “Memory Lake will never be capable of supporting a 
very high quality fish community” due to short retention time and lack of 
nutrient cycling. 

Allowing fish passage from the St Croix River to the upstream lakes and 
headwaters of the North Fork of the Wood River would likely raise the 
diversity of the fisheries in and upstream of Memory Lake without adding 
significant additional risk of the spread of exotic species. Increasing the flow 
rates thru the Memory Lake could impact the existing still water fishery, 
however, the likely increase in diversity, the presence of other game fish, and 
the potential benefit to sturgeon outweigh the loss of the current marginal 
fishery. 

Only 14% of the people surveyed feel the fishery in Memory Lake is good 
and 76% say the fishery has no impact on their usage of the lake. Over half 
of those surveyed said they have no preference in regard to the fishery; of 
those with a preference, 71% would like to see a more river-like fishery. 

3.2.2 Management Recommendations 
� Current ecological philosophy is that a connected ecosystem is better 

than one physically separated. Free fish passage should be a goal. Allow 
easier fish passage thru Memory Lake to connect the St Croix River with 
the upper reaches of the Wood River. 

� Conversion of the fishery from a low quality still water fishery to a more 
river-like fishery would likely create a higher quality fishing usage and is 
thus recommended. 
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3.3 Hydrology, Water Quality, and Sediments 
3.3.1 Hydrology and Water Quality 

Flow characteristics of various flow regimes were determined, including low 
flow, average flow, and the Q2, Q10, Q25, and Q100 flood flows 
(Appendix C). Retention time was calculated for each and it was determined 
that at daily average flows, the retention time of Memory Lake is 1/3 of a 
day. This means the volume of the lake flushes 3 times a day at average flow. 
At extreme low flow conditions (Q7,10) retention time is 2 days. At peak 
flow the retention time is minutes and the lake flushes hundreds of times per 
day. In essence, the water quality in Memory Lake equals the river water 
quality in all conditions. Thus, nutrient loading is of limited concern for 
Memory Lake as low retention time equates to an inability for nutrient 
cycling to occur. Water quality in Memory Lake will essentially reflect that 
of the Wood River in all flow conditions. 

3.3.2 Sediment Loading 
Water quality and sediment loading data from a USGS study on the St Croix 
Tributaries was used to define loading for the Wood River upstream of the 
USGS site at N. Williams Road. Below N. Williams Road, watershed 
boundaries were delineated to define overland runoff to the Wood River 
between N. Williams Road and Memory Lake, overland runoff to Memory 
Lake, and runoff from each of the 4 storm sewer drainages from the Village 
of Grantsburg (Figure 4). Drainage areas were calculated in GIS. Village and 
Township zoning maps and urban loading coefficients were used to calculate 
sediment loading rates. Sediment moving along the bottom of the Wood 
River (bed load) was calculated using an empirical relation between the 
Wood River basins physical characteristics and the USGS measured annual 
suspended sediment load. 

The annual sediment load to Memory Lake is 1,537,000 kg/yr. The majority 
of this sediment is coming down the Wood River. The 1999 sediment yield 
for the Wood River was 4,350 kg/km2/yr. Other St. Croix River tributaries 
had 1999 yields of 1,800 to 8,400 kg/km2/yr. Results of the analysis by 
source is shown in Figure 5. 

3.3.3 Sediment Survey 
Sediment coring on the flowage was done via canoe using a hand probe to 
determine the type, depth, and extent of sediments in the flowage. 
Additionally, a potential depth map (based on probe refusal depth) and a 
water depth map were drawn. Maps from the sediment survey are shown in 
Figures 6-9. Sediment in Memory Lake consists of mostly silts and sands. 
The sands were found in thick layers with more sand in upper part of basin 
and more silt in the lower. 

We assumed the bottom of the sediment determined in the survey represents 
the extents of the Memory Lake dredging that occurred in 1966, the last year 
the lake has been dredged. Sediment accumulation rate (assuming a 1966 
dredge) is 32,136 cubic feet per year or about 2.33 ft over the entire lake in 
the 41 year time period. That’s about 0.7 inches per year of sediment 
accumulation on average. 
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Using accumulated sediment volume from the sediment survey and estimated 
annual load; the trapping efficiency of Memory Lake is 94%, meaning nearly 
all the suspended sediment load would be trapped in Memory Lake. We 
know this isn’t possible. This discrepancy is discussed in the Management 
Discussion section that follows. 

No likely contaminate sources were identified upstream. Regardless, three 
samples were composited and sent to the SLOH for the dredge screen suite of 
chemicals. No elevated level of contamination was found. The sediment 
sample analysis results are in Appendix D. 

3.3.3.1 Management Discussion 
Sedimentation within the basin is controlled by a combination of retention 
time, flow velocity, sediment settling rates, and scouring. The flow regime 
within the reservoir is highly variable due to the small volume and variability 
of the flow in the Wood River. Determining the impacts of hydrology on 
sedimentation accumulation rates was an important part of the Lake 
Management Plan. Flow velocity, particle settling rates, and retention time 
were modeled using a spreadsheet model to determined theoretical 
sedimentation rates using various flows. Calculations are shown in 
Appendix E. The settling velocities of sediment types compared to retention 
time and surface area/flow show that mostly sand and some silts are trapped 
but clay would be passed. 

The USGS data from 1999 show that the amount and type of sediment 
coming down the Wood River changes with flow. There is an exponential 
increase in sediment volume and a shift toward coarser material during larger 
events. (Figures 10 and 11). Additionally, with the increased suspended 
sediment load during these events, a significant increase in bed load is 
expected. Flow rates in 1999 were about 1/2 the predicted 100 year flow rate, 
Figures 10 and 11 show only the effects of moderate events. In streams 
similar to the Wood River, past studies have shown that it is not uncommon 
for single large events to have a daily sediment load that exceeds the average 
annual load. 

Part of what instigated this Lake Management Plan was a large -nearly 100 
year event, that occurred in October of 2005. The amount of sediment 
delivered to Memory Lake in that one single event far exceeded the annual 
average accumulation of 0.7 inches and was an example of the amount of 
sediment that can be produced by the Wood River in a single event. The 
WDNR gave permission to leave the Memory Lake drawn down after the 
event. Prior to it being refilled, SEH examined the sediment and saw 
locations in the lake with several feet of new sand accumulation. Pictures can 
be found in Appendix F. 
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The discrepancies in the calculated annual load, theoretical particle settling 
rates, estimated trapping efficiencies, and accumulated sediment volume 
since 1966 as well as the documented increase in sediment loading with flow 
events all indicate that episodic loading events are typical for this system. 
The in-filling of Memory Lake is related to discrete, extreme events with 
suspended sediment particles of a larger size or bed load, rather than a 
continued steady accumulation of sediment over time. The sediment core 
survey results confirm this as thick layers of sand between thin layers of silt 
are common. 

3.3.3.2 Management Recommendation 
� Consider loading related to the in-fill of Memory Lake natural 

− Episodic events likely causing most of sedimentation 
− Significant in-fill is related to extreme events, not a steady 

accumulation over time 
− Future in-fill is likely to reoccur with current dam operation, when is 

difficult to predict (a factor of statistical reoccurrence interval) 
� Focus sediment reduction need on upstream basin load and bed load. 

� To maintain pond without changing current dam operation, an active 
sediment trap is needed. 

− If dredging occurs you will want to make a fore bay type hole in 
upper portion 

� To reduce in-fill rate, sediments should be passed, including bed load 

− Without dam the sediments would pass 
− With dam in place, more sediments could pass if flood flow were 

routed under gate, eliminating energy loss. This may even allow bed 
load to pass. (1984 is a good example of this) 

− With current dam operation, in-fill will continue 
� Small, on going sediment removal in upper basin after episodic loading 

event would be more successful than periodic dredging of entire basin at 
wider spaced intervals. 

3.4 Shoreline Survey 
A qualitative shoreline survey was completed by SEH biologists to identify 
ecologically sensitive areas. Erosion potential and restoration needs are 
mapped, prioritized based on bank steepness and vegetation present, and 
shown in Figure 12. 

3.4.1 Management Discussion 
There are few vegetative buffers around the lake, and areas of mowed grass 
attract geese to the uplands around Memory Lake making many of the 
mowed areas of the park unusable. Vegetated buffers serve as a deterrent to 
geese as well as protect the shoreline, serve to remove pollution from 
overland flow, and provide habitat. Only 6% of those surveyed think there 
should be more mowed area, 70% think the current mix of natural and 
mowed is about right. Slightly more than 1/2 of the people surveyed take 
concern with the geese. 





 

Memory Lake Management Plan A-GRANT0602.00 
Village of Grantsburg Page 21 

3.4.2 Management Recommendation 
� The northern west portion of lake’s shoreline is currently protected with 

dense vegetation. This bank needs to stay protected as this is an energy 
dissipation area for inflows during flooding events. 

� The point located on west shore-central part of lake is eroding due to foot 
traffic and needs restoration. This point should be revegetated, with 
access limited until the bank has been stabilized. Access to this erodable 
bank could even be permanently limited by the installation of a defined 
trail and lookout platform of sorts on the point, surrounded by a 
vegetation restoration to stabilize the bank. 

� More vegetative buffer is needed to reduce the attractiveness of the lake 
to geese and to protect the areas on the north shore that have a higher 
potential for erosion. A portion of the north shoreline should be restored 
with vegetative buffer measuring a minimum distance of 10 feet from the 
waters edge. This area extends from the north edge of the dam to the 
eroding point discussed above. This area also has the potential for the 
worst overland run-off water quality from the street and parking area 
which a buffer would help mitigate. Soils in these areas will have seed 
banks of native plants. These areas, if left unmowed, will revert back to a 
shoreline habitat less attractive to geese while becoming more usable for 
other types of wildlife. 

� Those shoreline areas to the south of the dam should be maintained as 
mowed grass, as the south shore has the pavilion and picnic tables and 
sees the most use. An alternative is to keep the lawn but implement rain 
gardens at key areas around roofs and other hard surfaces. 

 
3.5 Community Survey 

A community survey was preformed to gather input from residents of the 
Village of Grantsburg using the Village utilities mailing. Questions regarding 
the use of Memory Lake, the perceived value to the community, and the level 
of acceptance of possible management alternatives were included and results 
are in Appendix G. The survey was sent to approximately 550 Grantsburg 
residents. Approximately 100 responses were received. Results are used in 
the management discussions throughout this Plan. 

3.6 Regulatory Considerations 
Pertinent State regulations impacting the management alternatives considered 
include the following: 

� NR 109: Aquatic Plant: Introduction, Manual Removal, and 
Mechanical Control Regulations: This regulates the removal or 
disturbance of aquatic plants and details permitting requirements. 

� NR 345: Dredging Navigable Waterways: This regulates the removal 
of material from the bed of lakes and rivers and details the permitting 
requirements. 
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� NR 347: Sediment Sampling and Analysis, Monitoring Protocol, and 
Disposal Criteria for Dredging Products: This regulates the removal 
of material from the bed of lakes and rivers and details the dredging 
needs and requirements. 

� Village Stormwater Control Ordinance: This regulates the discharge 
of stormwater into the Village storm sewer system and details 
construction and post construction stormwater control requirements. 

4.0 Management Alternative Evaluation 
Management alternatives evaluated below have come from discussions with 
the Village, stakeholders, and WDNR personnel as well as historic reference. 
Each option is discussed, with reference to the ecological and sociological 
implications. Final recommendations are given in Section 5.0. 

4.1 Dredging 
The effectiveness of dredging to restore volume and control aquatic plants in 
Memory Lake ends up being somewhat of a gamble. Since in-fill of Memory 
Lake is not caused by continual loading, but rather by episodic events driven 
by large events which are random in nature, the in-filling associated with 
these events is also somewhat random in nature. It is possible that if Memory 
Lake were dredged, years would go by without a significant event to produce 
significant in-fill. Conversely, one large event could come the year after 
dredging and substantially negate the benefits of the dredging. Due to the 
cost of dredging, this is a gamble not worth taking. Dredging should not be 
undertaken if the Memory Lake Dam operation continued as it is currently. 
Dredging is a viable option if management of future sediment load is also 
planned. 

4.1.1 Ecological Consideration 
An evaluation of the industries upstream of Memory Lake and a composite 
sample taken from thee points in Memory Lake indicate the sediments in the 
lake are not contaminated and would not pose an environmental threat to 
dredge. Dredging could improve the fishery, but not significantly due to the 
low retention time. The impact on wild rice beds in the lake is an ecological 
concern with dredging since water depths would be increased and the area of 
the lakebed suitable for rice growth reduced. 

4.1.2 Sociological Consideration 
The Village a Grantsburg is well known for the Watercross it hosts on 
Memory Lake every year. The Watercross is an internationally attended 
event that brings an influx of money into the small community. Additionally, 
many of the civic groups make a large portion of their annual income during 
this event. The depth of the lake is about as shallow as is possible for the 
event to occur safely. Consideration was given to abandoning the event in 
2007 due to this and other issues, but due to the importance of the event to 
the Village it has continued. The importance of the event to Grantsburg 
residents can be seen in the survey results. Although 62% of respondents 
have said that the in-filling has not impacted their personal use of the lake, 
77% say it has impacted the community’s use of Memory Lake, and about 
1/2 would support an additional assessment to fund maintenance of Memory 
Lake’s sediments. 
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Indian treaty rights associated with wild rice mandate that tribal considerations 
to the impact on wild rice be considered. Only 14% of survey respondents 
consider Memory Lake a significant resource, probably because of the lack of 
production of the crop. Typically the rice does not produce a crop that can be 
harvested. 

4.2 Sediment Loading Control 
The majority of sedimentation in Memory Lake is comprised of the coarse 
sediments that settle out first and appears to be associated with large events. 
Due to the large size of the watershed, controls that would impact this basin 
wide event load are not feasible for the Village to undertake alone. 
Partnership with the county would be critical. Even with extensive controls 
in place, a portion of the loading from the watershed is natural and would 
remain. 

The fact that Memory Lake is a small impoundment relative to the size of the 
sediment load produced by the Wood River means source control in the 
upper basin would have limited success as a long term fix to the in-filling of 
Memory Lake. 

Deltas at the mouths of the urban storm sewer point discharges indicate that 
these are a source of sediment to Memory Lake. Urban sediments typically 
are coarser and have higher concentrations of pollutions, including toxins 
such as lead and metals. Watershed controls by the Village should focus first 
on the Village’s storm sewer system, and second on support of the County’s 
Land and Water Conservation Departments’ efforts in the rest of the basin. 

The Village currently has storm water control ordinances and a storm water 
utility in place that encourages and funds storm water controls within the 
Village. The utility currently encourages these practices on business parcels 
but could be used to fund rain barrels or rain gardens in residential parcels. A 
master stormwater planning effort that would coordinate and prioritize 
Village stormwater management efforts needs to be undertaken. 

4.2.1 Ecological Consideration 
Effort to reduce loading from the watershed is a sound management strategy 
to reducing the sediment load in the Wood River and would have positive 
benefits to the Wood River, and thus to Memory Lake. Those improvements 
would also be passed down stream to the St Croix River, and as far as the 
Gulf of Mexico. Reduction in overall loading would reduce the in-fill of 
Memory Lake. However, the scale of these changes would need to be very 
large to be effective. 

4.2.2 Sociological Consideration 
The Village of Grantsburg is a relatively small Village with limited operating 
budget. The sheer size of the Wood River Basin and the scale of the work 
that would be required to get the loading reduction required to have a 
significant impact to the lake far exceed what Grantsburg could accomplish 
financially on Memory Lake. 
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4.3 Restoration to Channel Flow 
Two alternatives of this approach have been suggested, complete removal of 
the dam or running the current dam with the gates opened. Under both 
scenarios, the impoundment would no longer exist and the park would 
operate as a riverine corridor, rather than a reservoir. This would 
significantly alter the look and use of the park. This is significant since the 
park is a central focal point in this community. Temporarily restoring a pond 
(for events such as the World Championship Snowmobile Watercross) is 
possible if gates are left in place, however, there is enough concern over the 
ecological and structural impacts that doing so is not recommended. This is 
likely a low cost option for the Village, as it would not require dredging. 
Additionally, current ecological thinking favors dam removal, and thus grant 
funding sources for dam abandonment and/or removal are available. 

An important consideration of this option is that the dam was completely 
restored in 1994 and by all signs is in relatively good condition. Had the dam 
been in ill repair abandonment would have been a more attractive option for 
the Village. However, the sociological implications associated with changing 
Memory Lake into a riverine park are very intertwined in the Village’s sense 
of community; due in a big part by the need for the continued existence of 
Memory Lake to sustain the Watercross. The event is of such importance to 
the Village that this option is only viable if some form of dredging and/or 
operational change is not financially feasible for the Village. 

4.3.1 Ecological Consideration 
Hydraulically, Memory Lake and any management option for the lake 
considered in this report have next to no impact on the Wood River’s flows. 
The impoundment is simply too small to impact the hydrology of a river this 
size. 

The release of sediments immediately downstream and eventually to the 
St. Croix River with this alternative would be of concern only initially, as the 
accumulated sediment is first moved. After a relative short period of time the 
river would have incorporated and distributed the sediments into it’s natural 
sediment load and transport mechanics. However, directly downstream of the 
dam is a mussel bed that contains state endangered mussels. This bed was 
studied in July 2005 and the results are included as Appendix I. The impacts 
of that initial flush of sediment on this mussel bed would need to be 
considered and potentially, the bed relocated prior to removal or opening of 
the dam. 

The impacts on fish movement are positive both in opening more area up for 
spawning runs and restoring access to the upper watershed and upstream 
lakes. Since the dam currently is not an effective barrier to exotics and not 
necessary for carp, the only negative impact on fisheries would be the likely 
loss of the marginal still water fishery (bass, sunfish, and pike). This is 
outweighed by the improvement associated with the free fish movement. 

The option of restoring water to the lake only during the Watercross would 
require a slow process in both filling and drawdown. Problems with 
downstream flows and the phreatic surface thru the dike, earthen dam, and 
pond embankments would need to be considered. Loading on the dam in a 
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dynamic saturation situation or the wetted perimeter of the lake remaining 
saturated if water is drained quickly could lead to failure. An extended fill 
and drain period before and after an event would be needed and result in 
extended inundation in the summer period surrounding the Watercross. In 
nature, seasonal inundation during the summer is not typical; therefore, there 
would not be a native plant community suited to this type of environment. 
Any plants established in the spring or fall drawdown period would be 
subject to the stress of inundation and either die or become susceptible to 
quick growing invasives. The option of filling the pond on an “as needed” 
basis is a poor management alternative. 

4.3.2 Sociological Consideration 
When asked what consideration should be given the most weight when 
choosing a management alternative for Memory Lake, “The continued 
existence of Memory Lake” was the overwhelming choice of survey 
respondents, followed by the overall cost/benefit of the lake and park. 
Although 62% of the people surveyed say the in-filling has not impacted 
their personal use of Memory Lake, 70% say in has impacted the 
community’s use. Nearly half of those responding say they’d support 
additional assessments of some form or another to fix it. 

Memory Lake and City Park – the well used urban park that surrounds the 
lake – are very intertwined in the Village of Grantsburg’s sense of 
community and are a focal point of the Village. This area is used year round: 
for fireworks, observation of resting local and migrating waterfowl and other 
wildlife, as a backdrop to “Music in the Park”, and for many other such 
nature and community activities. The lake/river is also an important draw to 
users of the municipal campground located at the dam (many seasonal 
residents). The campground is a source of revenue to the Village (in camping 
fees) as well as a source of customers to Village businesses. 

The highest profile use of Memory Lake is the World Championship 
Watercross. Continued existence of Memory Lake is required to sustain the 
Watercross, an event of much importance to the Village; financially and as a 
showcase for the community. It is also considered by others to be 
environmentally degrading. The Watercross is likely the factor causing the 
polarizing survey results seen when residents were asked about removing the 
dam and restoring the area to a riverine park with “likely” cost share. Of the 
respondents to this question, 30 ranked removal of the dam first and 36 
ranked it last as a management option. Only 21 ranked it in the middle. 
Whereas, when asked to rank an altered gate operation plan to allow flushing 
with “possible” grant funding 28 ranked this option first, 36 ranked it second, 
and only 4 ranked it last as a management option. 

Additionally, the Village considered removing the dam in 1994 and instead 
made a financial investment in the lake by redoing the dam and gates. There 
is cost associated with the loss of this investment if the dam were to be 
removed and is also a factor in why this option of removal of the dam is 
polarizing. If the dam or gates had not been recently repaired this option 
would likely not be as polarizing. 
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It is our opinion that removing the dam and converting Memory Lake to a 
riverine park would be less polarizing and more sociologically viable if it 
were financially unpractical to deal with the in-fill issue and maintain the 
lake depth required for the Watercross or if the Watercross were to be 
abandoned due to an unrelated issue (such as cost of insuring the event). The 
Village made a decision in 1994 to invest in the dam and it was somewhat 
polarizing then. With the importance of the Watercross to so many 
individuals in the Village and surrounding area, and conversely the negative 
environmental connotations of the event, this will continue to be a polarizing 
issue for years to come. 

4.4 Change Dam Operation Plan 
Summer drawdowns to control aquatic plants and operating gates to promote 
sediment passage rather than accumulation were operational plans considered 
(as well as opening the gates year round discussed in Section 4.3). The 
negative ecologic impacts of summer drawdown were considered by the 
WDNR when the operation plan for the lake was changed in 1994. 
Additionally, summer drawdowns do not promote the passage of sediment 
thru the reservoir. In fact, exposing the sediment in the bottom of the lake 
probably made the sedimentation accumulation worse, as sediment exposed 
to the air for long periods actually compacts, and become less susceptible to 
re-entrainment. Keeping water in the reservoir over much of the year and 
opening gates in the spring during higher flows associated with snowmelt 
run-off to allow these sediments to be washed thru the reservoir may be a 
better option. 

Since fine to medium sediments do not have time to settle the majority of the 
in-fill of Memory Lake is coarse material that is carried into the lake during 
episodic run-off events. The operation of the dam gates should mimic these 
episodic events in an effort to pass these coarser sediments and bed load thru 
the system, rather than capture them in the lake. Opening the gates from the 
bottom up and allowing theses larger flows to run unobstructed thru Memory 
Lake would create a conveyor belt type of affect. These sediments would be 
moved during period of high flow and naturally high sediment 
concentrations, mimicking nature and limiting negative downstream impacts. 

Historically, the yearly high flows in Wisconsin’s larger streams occur 
during spring snowmelt. Under a revised operation plan, the timing for 
opening of the Memory Lake gates would occur concurrently with spring 
run-off, and gates would remain open until after the spring spawning run was 
complete, at which time Memory Lake would be filled and remain a normal 
pool elevation until the following spring. Consideration would be given to 
opening the gates during large events at other times of the year on a case by 
case basis. Extreme events such as the October 2005 event would likely need 
the gates open for flood control purposes. In 2005, gates were allowed to 
remain open and even the average flows removed sediments in the main 
channel during this period. Large sand deposits were observed downstream 
of the dam, but eventually were flushed downstream. This Plan would mimic 
that process on a less extreme, but more frequent annual basis. 
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If the ecologic benefits outweigh the cost, or if accumulated sediments have 
been compacted to the point that they can not be re-entrained in this new 
operation plan, dredging concurrent with this new plan should also be 
considered. Village stormwater controls and best management practices must 
be in place before such operation could occur. Otherwise this operation 
change could simply transfer the Village’s urban runoff somewhere 
downstream, burdening another community. 

4.4.1 Ecological Consideration 
Lakebed would not be exposed in the summer or to winters extreme 
conditions, limiting impacts on aquatic plants. Impacts of extreme lake 
elevation changes in the summer months and winter freeze-out would be 
avoided. 

Any accumulated sediment from the previous year would be carried 
downstream during this spring flush. As our study has shown, the majority of 
this would be sand sized sediments. Unless a significant event had occurred 
the previous year, the amount of sediment flushed from Memory Lake would 
be insignificant compared the average Wood River spring load. If a 
significant event had occurred the previous year, the river would have been 
geomorphicly altered from that extreme event (that’s why Memory Lake 
would have accumulated sediment) and the river would still be in transition. 
The spring flush for Memory Lake would thus be ecologically insignificant. 

As discussed in Section 4.3.1, the impacts of the initial release of historic 
sediments downstream may be of concern, as directly downstream of the 
dam is a mussel bed that contains state endangered mussels. There was a 
significant study of the mussel beds below Memory Lake performed prior to 
the October 2005 event. After the event the beds were observed completely 
covered by a substantial sand layer. Subsequently, erosion has exposed these 
beds. A study that looks at the impacts of that 2005 event on those 
endangered mussels should be the starting point or determine how to limit 
ecological impacts to this important mussel bed. If impacted, translocation of 
those beds would be necessary prior to implementation of the new dam 
operation plan. 

An operation plan to perform drawdowns/refilling while limiting impacts of 
a changing phreatic surface thru the dike, earthen dam, and pond 
embankments would need to be developed for refill of the lake. 

A final ecological consideration is that Memory Lake currently acts as a 
sediment basin for urban run-off from a significant portion of the Village. 
This sediment is chemically different from that in the Wood River, and this 
option would increase the flushing of these urban sediments downstream. To 
reduce the impacts on the downstream watershed that contains endangered 
mussels and the wild and scenic St Croix River, urban stormwater planning 
and the implementation of stormwater controls and best management 
practices would be needed concurrently to changing the operation plan of the 
dam. The Village currently has a stormwater utility and stormwater 
ordinances in place to promote and fund these practices. 
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4.4.2 Sociological Consideration 
The proposed dam operation plan would require a much more active 
approach to the operation of the dam. Continued existence of Memory Lake 
in a sustainable manor would be the tradeoff. Of the survey respondents, 2/3 
picked an alternative that included keeping Memory Lake as their first 
choice, and 70% picked this option as their first or second choice. 

Asking the community to pay for the expense of dredging without changing 
the dam operation plan to assure that in-filling from a large event will be 
limited to the highest degree possible seems inappropriate. 

5.0 Recommendations 
We recommend option 4.4 - operating the dam with a new operation plan to 
pass sediments down stream during the annual spring snowmelt run-off flush. 
If the ecologic benefits outweigh the cost, dredging (option 4.1) prior to 
starting this new operation plan should also be considered. Translocation of 
the bed is another option to consider. Dredging may also need to be 
considered if sediments prove to be too compacted to become re-entrained 
with the new operation plan. Dredging should be avoided initially due to the 
cost and potential impact to wild rice. If after trying the new operation plan, 
historic sedimentation is found to be too compact to be re-entrained and 
transported out of the lake, dredging would be needed. If so, it should be 
planned in a manner that has the least impact on wild rice in Memory Lake. 
Since Memory Lake currently traps the urban stormwater from the Village, 
this option requires stormwater controls and best management practices be in 
place and implemented as part of this recommendation. 

Finally, recommendation made previously in this report in Section 3.1.2 in 
regard to aquatic plants and Section 3.4.2 in regard to shoreline restoration 
should also be implemented. The Village also needs to be a leader in 
showing the need to reduce sediment loading to Memory Lake. In addition to 
implementing the urban stormwater controls and best management practices, 
the Village should take the opportunity to educate citizen as to why these 
practices are being implemented and how they help reduce sedimentation in 
the lake. The Village may want to help cost share in high profile sediment 
reduction projects in the watershed and show support of County efforts to do 
the same. This would be especially effective on those projects that are close 
to the village limits and where it can clearly be seen that sedimentation is 
reduced. 

Applying this new operation plan will more closely mimic nature, allowing 
for the ecological connection of the Wood River, including the sediments. 
Sediments have been shown to be a necessary component in the river 
processes that create habitat necessary for the aquatic plants and animals in a 
river. These recommendations address concerns about both the sedimentation 
and aquatic plants in Memory Lake. Additionally, it allows passage of fish to 
improve the overall watershed fishery. 
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6.0 Implementation Roadmap 
A roadmap for the community to follow in implementing the Management 
Plan is an important component to a success plan. Steps and possible funding 
alternatives to implement the management recommendation are included 
below. 

� Release of the Lake Management Plan 

� Seek stakeholder comment on the Management Plan 

� Implement recommended shoreline restoration efforts (County Cost 
Share) 

� Educate Watercross leadership on the aquatic plant recommendations 

� Investigate the impacts of the sedimentation accumulation that occurred 
on the mussel beds downstream of Memory Lake (Lake Management 
Planning Grant) 

� Pursue mussel bed translocation or dredging planning and permitting if 
necessary 

� Implement activities to reduce Village’s stormwater inputs to Memory 
Lake 

� Develop new dam operation plan to promote spring flushing (Lake 
Management Planning Grant) 

� Apply with WDNR to change the dam operation plan 

� Implement new operation plan 

� Determine effectiveness of sediment re-entrainment under new operation 
plan within 2 years of implementation. (Lake Management Planning 
Grant) 

� Pursue dredging planning and permitting if necessary 

 
7.0 Conclusion 

This Lake Management Plan developed for the Village of Grantsburg looks 
holistically at a set of management alternatives for Memory Lake. This Plan 
will assist local decision making and provide a roadmap to enhance and 
maintain the quality of Memory Lake and the Wood River. This sound 
Management Plan and implementation roadmap can be used as a guide to the 
decision makers in implementing long term solutions that are good for the 
lake and the community. SEH would like to thank the Village, the 
stakeholder involved in the process, and the WDNR for their assistance in 
developing this Plan. 

 



 

 

Appendix A 
WDNR Report: Investigation of Memory Lake and the Wood River 

including Municipal Recommendations 

 

































 

 

Appendix B 
WDNR Letter Dated 11/27/2006 Discussing Memory Lake Fishery and Historic Fish Survey Data 

 
 





















 

 

Appendix C 
Flow Frequency Analysis 

 
 
 



 

 

Appendix D 
Lab Result of Sediment Composite Sample Dredge Screen 

 
 









 

 

Appendix E 
Memory Lake Particle Settling Calculation 

 
 







 

 

Appendix F 
Photo Log of Memory Lake, October 2005 
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Appendix G 
Memory Lake Community Survey Results 

 
 









































 

 

Appendix H 
Photo Log of Memory Lake, June 2006 
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Appendix I 
Results of July 2005 Mussel Survey in the Wood River directly below the Memory Lake Dam 

 














