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Project Name:  Pond Modification 
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Stream Name: Potawatomi Reach 1 


Location:  8th / 9th hole Big Foot Country Club 


Project Description:  The project would entail the 
modification of the ponds on the 8th / 9th hole. 


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function  


Project Purpose:  The existing ponds were excavated 
several decades ago.  Since their construction they have 
filled in with sediment.  The ponds are likely too shallow to 
provide effective refugia and are a source of heat for 
downstream reaches. 


Project Elements:  The project would include the 
modification of the channels.  There are two options worthy 
of consideration.  One option would be to fill in a majority 
of the pond fringe and return the channel to a more lotic 
system.  The other option would entail the excavation of 
the existing ponds.  The pond excavation should include the 
encouragement of an emergent aquatic bench and the use of 
native riparian vegetation as much as possible and still 
accommodate golfing activity. 


Discussion / Comments:  The ‘restoration’ of the channel 
section to a more lotic condition is likely the most 
sustainable.  However, it may not be the preferred option 
for the golf course.  Excavation of the pond and 
modification of near shore vegetation management would 
potentially increase the ecological function and serve as a 
potential sediment sink to downstream reaches.  A deeper 
pond with some shading at the fringe would reduce the 
warming effect of the pond and increase refugia benefits.  Coordination with the golf course 
architect and other management agencies including the Wisconsin Department of Natural 
Resources, the U.S. Army Corps of Engineers, and the Geneva Lake Environmental Agency 
would be important for the project. 
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Project Name:  Crossing Modification 


Stream Name: Potawatomi Reach 1 


Location:  8th hole Big Foot Country Club 


Project Description:  The project would entail the modification of the crossing on the west 
side of the 8th hole. 


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function  


Project Purpose:  Accommodate aquatic 
organism passage to the ‘Unnamed Fen 
Tributary’. 


 
 


Project Elements:  The project would include 
the replacement of the existing culvert with a 
bridge. 


Discussion / Comments:  The existing culvert 
is a physical barrier to aquatic organism 
passage.  The installation of a bridge would 
allow organisms’ access to the ‘Unnamed Fen 
Tributary’ during the entire year.  This would 
enhance the ecological function of the 
Unnamed Fen Tributary, other reaches of 
Potawatomi, and potentially benefit Geneva 
Lake. 
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cProject Name:  Reconstruction of Clubhouse Tributary 


Stream Name: Potawatomi – Clubhouse 
Tributary 


 
October 2009                 Page B-3 


Location:  Big Foot Country Club 


Project Description: Modify culvert 
connections to accommodate aquatic organism 
passage, dredge out existing ponds, and modify 
riparian vegetation management to native 
vegetation that is not mowed.   


Property Owner: Big Foot Country Club 


Project Benefits:  Increase fish habitat and 
ecological function by accommodating aquatic organism 
passage and providing pool habitat.  


Project Purpose:  The existing culverts are a barrier to 
aquatic organism passage and existing riparian management 
of turf grass is of limited ecological value.  


Project Elements:  Suggested design element would be to 
replace the existing culvert with a bridge or larger / lower 
culvert.  This would allow the construction of a longer open 
channel that could be designed to accommodate aquatic organism passage from the channel to 
the pond(s).  In addition, the ponds should be excavated to provide deep water pool habitat for 
a coldwater fishery.  A bench should be incorporated and some emergent aquatic vegetation 
should be established.  Finally, the terrestrial riparian fringe should be converted to native 
grasses and vegetation.  Incorporating these elements would enhance the ecological function of 
the ponds. 


Discussion / Comments:  The golf course architect would need to be intimately involved in 
the design of the project.  Input from other management entities (such as the Wisconsin 
Department of Natural Resources, the U.S. Army Corps of Engineers, and the State Historical 
Preservation Office) should be solicited.  It is anticipated these changes could be made without 
an impact to the primary use of the property (golf course) and would enhance the aesthetics 
and atmosphere of the course. 
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Project Name:  Crossing 
Modification 


Stream Name: Potawatomi ‘Clubhouse Tributary’ 


 


 
 


 
 


 


Location:  9th hole Big Foot Country Club 


Project Description:  The project would entail the 
replacement of the existing crossing on the  9th hole 


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function  


Project Purpose:  Accommodate aquatic organism 
passage within the ‘Clubhouse Tributary’ and restore 
channel gradient 


Project Elements:  The project would include the 
replacement of the existing culvert with a bridge. 


Discussion / Comments:  The existing culvert is a 
physical barrier to aquatic organism passage and is 
causing upstream aggradation.  The installation of a 
bridge would allow organisms’ access to the ‘Clubhouse 
Tributary’ during the entire year.  However, the benefit 
would only be fully realized if the riparian vegetation was 
a native grass that was not mowed.  This would help 
provide the needed cover and connection with terrestrial 
systems.  The project would enhance the ecological 
function of the Clubhouse Tributary, other reaches of 
Potawatomi, and potentially benefit Geneva Lake. 
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Project Name:  Crossing Modification and 
Channel Modification 


Stream Name: Potawatomi ‘Clubhouse Tributary’ 
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Location:  10th hole Big Foot Country Club 


Project Description:  The project would entail the 
modification of the crossing to allow access to the 
existing pool, some modification of the channel, and 
modification of riparian vegetation management 
practices. 


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function  


Project Purpose:  Accommodate aquatic organism 
passage within the ‘Clubhouse Tributary’ and increased 
ecological function of the channel reach 


Project Elements:  The project would include the 
construction of transition and potentially replacement of 
the upstream pond outlet (see upper photo).  In addition, 
the downstream channel would be modified to increase 
the floodplain conveyance capacity and accommodate 
native riparian vegetation. 


Discussion / Comments:  The existing pond outlet is a 
physical barrier to aquatic organism passage.  The 
installation of a bridge would allow organisms’ access to 
the upper pond of ‘Clubhouse Tributary’ during the entire 
year.  The ecological benefit of this connection may be 
somewhat tenuous and would likely only be worthwhile if part of a larger project (such as 
the needed replacement of the existing outlet) or other desired benefits (such as the 
memberships desire to enhance the trout fishery, aesthetics, etc.).  Consideration may also 
be given to dredging the upper pond if the connection is made. 


 
 


 
 


There is some local erosion within the existing channel along the 10th hole.  Stabilization of 
the channel with the construction of a connected floodplain (wider riverine corridor) and 
use of native vegetation would generally stabilize the streambanks.  This can be considered 
separately or in connection with the above-mentioned pond outlet modification. 
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Project Name:  Stream Corridor Modification 


 


 


Stream Name: Potawatomi Reach 2 


Location:    Big Foot Country Club 


Project Description:  The project would entail the 
modification of vegetative management practices and local 
stream corridor reconstruction.   


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function  


Project Purpose:  Mowed turf grass is maintained to the 
edge of the stream in portions of the reach.  This offers 
poor embankment reinforcement, poor resistance to 
erosion, and limited ecological value.  Some portions of the 
reach are incised which concentrates the forces of the flow 
in the channel increasing the erosional forces in the 
channel. 


Project Elements:  The project would include the 
modification of riparian vegetative management to 
accommodate native grasses and other deeper rooted 
systems.  This would likely include excavation of a more 
connected (lower) floodplain bench at different locations.   


Discussion / Comments:  The vegetation would have to 
consist of varieties that are consistent with golf course 
requirements to maintain playability.  Close coordination 
with the golf course architect (and others) would be very 
important. 
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Project Name:  Crossing Replacement – 17th Hole 


 


 


Stream Name: Potawatomi Reach 2 


Location:    17th Hole of Big Foot Country Club 


Project Description:  The project would entail the 
restoration of the pond to a lotic condition. 


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function  


Project Purpose:  Restore the subreach to a more lotic 
system to improve ecological function.   


Project Elements:  The project would include 
modification of the outlet and construction of a stream 
transition segment from the downstream channel to the 
existing upstream channel. 


Discussion / Comments:  The project would likely be part 
of a larger reconstruction of the channel alignment along 
the 16th hole that the Big Foot Country Club is 
contemplating.  Close coordination between the golf course 
architect and the Wisconsin Department of Natural 
Resources would be critical to project success. 
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Project Name:  Crossing Replacement 


 


 


Stream Name: Potawatomi Reach 2 


Location:    Big Foot Country Club 


Project Description:  The project would entail the removal 
or replacement of the 6 existing culvert crossings. 


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function  


Project Purpose:  The crossing improvements will 
accommodate aquatic organism passage and reduce the 
impact to the morphology of the stream. 


Project Elements:  The project would include the 
evaluation of the need for retention of the crossings.  
Crossings that are to remain should be modified with larger 
conduits or small bridges. 


Discussion / Comments:  The crossing modifications will 
help restore the river continuum and longitudinal 
connectivity.  This will help support fishery populations 
within Reach 2 and downstream resources. 
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Project Name:  Tile Line Removal 


 


 


Stream Name: Potawatomi Reach 2 


Location:  16th hole of Big Foot Country Club 


Project Description:  The project would entail the removal 
of the existing tile line and replace it with an open channel. 


Property Owner: Big Foot Country Club 


Project Benefits:   Increased ecological function and 
reduced nuisance flooding of golf course 


Project Purpose:  The existing tile line is undersized 
which is causing nuisance flooding and erosion of the 
existing channel bank.  It is considered the existing tile line 
comes under pressure during large events and the catch 
basin inlet (shown to the right) actually behave as an outlet.  
Stormwater flow continues along the fairway and enters 
Potawatomi Creek which is likely causing some local bank 
erosion. 


Project Elements:  The project would include the removal 
of the tile line, construction of the open channel, and 
restoration of the disturbed area. 


Discussion / Comments:  The tile line flows almost 
continuously which will provide the needed base flow for 
sustenance of aquatic life.  The golf course architect would 
be critical to ensure the open channel enhances the 
playability.  It would be important to construct a channel 
with in-stream complexity and the use of native riparian 
vegetation. 
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Project Name:  Detailed Survey  


Stream Name: Potawatomi ‘Unnamed Fen 
Tributary’ 


Location:  North of 7th hole Big Foot Country Club 


Project Description:  Topographic survey of the 
channel.   


Property Owner: Big Foot Country Club 


Project Benefits:   Additional information  


Project Purpose:  The project would provide 
information needed to further evaluate the existing 
condition of the stream, rate of channel adjustment, offer 
insight needed to make future management decisions.  


Project Elements:  The project would entail a detailed 
topographic survey of the channel.  The survey would 
include the installation of permanent cross-section 
monuments and local benchmarks to accommodate long-
term monitoring of the channel reach.   


Discussion / Comments:  The existing channel is 
variable and appears to be dynamic.  This may result in 
short term loss of in-stream habitat and the export of 
sediment to downstream reaches.  Collection of data is 
needed to evaluate the condition and rate of change.  This 
information can be used to make a judgment about the 
need and design of intervention measures to enhance 
reach ecological function and reduce the impacts to 
downstream reaches. 
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Project Name:  Van Slyke Reach 2 Property Purchase 


Stream Name: Van Slyke 
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Location:  Reach 2 between Mill Street 
and Valley View Drive 


Project Description: Purchase (fee title 
or conservation easement) of the stream 
corridor 


Project Benefits:  Provide additional 
protection to stream habitat and water 
quality to the downstream system and lake.  Provide / protect 
potential public recreational opportunities. 


Purpose: Reduce the potential for impacts to the stream corridor 
associated with future (potential) development activities.  Public 
ownership would also allow the use of public resources (money) 
for additional habitat improvement project(s) and a modification of 
the riparian vegetation management of the reach.  Continuity in 
public ownership would provide the potential for future recreational opportunities such as access to 
fishing and / or a trail. 


 


Project Elements:  The property value would 
have to be estimated.  Negotiations would be 
needed with the present owner to develop a 
purchase agreement.  Funding would need to be 
developed based upon conditions within the 
purchase agreement 


Subject 
Property 


Discussion / Comments:  As part of the process, 
a review of existing and potential regulatory 
controls should be performed to evaluate the 
potential impacts of future development and the 
related benefits of public ownership. 
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Project Name:  Floodplain Reconnection 


Project Location 


Stream Name: Van Slyke Reach 1 


Location:  Between Valley View Drive and the Abbey 


Project Description:  The project would entail the removal of 
the existing equalizing culverts and a portion of the 
embankment. 


Property Owner: The Abbey Resort  


Project Benefits:  Increased ecological function of 
floodplain and riverine corridor 


Project Purpose: The project would improve hydraulic 
connection with left floodplain wetland.  Increasing the 
hydrologic connectivity of the existing wetland with the 
mainstem of the stream may increase ecological function of the 
stream and the wetland by allowing a more efficient transfer of 
energy (nutrients, detritus, coarse wood, etc), improved ability of 
fauna to use the floodplain (such as fish using it for spawning, 
amphibians, etc.).  Improved hydraulic capacity may reduce 
flood profiles and related flood damage potential through the 
reach. 
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Project Elements:  The project would require negotiation with 
the property owner, development of detailed survey of the area, 
confirm specific land ownership, and provide information needed 
to evaluate the benefits of the project with stakeholders to 
complete a final design.  The final design would mean the 
removal of at least portions of the ditch spoil bank and 
revegetation.   


Discussion / Comments:  The stream reach was straightened / 
constructed as part of The Abbey Resort development.  The 
hydrologic project benefits would need to be balanced with the 
impacts of the removal of portions of a mature canopy from an 
aesthetic and ecological perspective.  It is likely that a portion of the embankment (and associated 
mature trees) would be retained. 
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Project Name:  Crossing Replacement 


Stream Name: Van Slyke Reach 2/3 


Location:  Mill Street Crossing 


 
 


 
 
 
 
 
 


Project Description:  The project would entail 
the replacement of the existing culvert with a 
larger crossing. 


Property Owner: Village of Fontana 


Project Benefits:   Increased ecological 
function  


Project Purpose:  Accommodate aquatic 
organism passage within Van Slyke Creek. 


Project Elements:  The project would include 
the replacement of the existing culvert with a 
larger culvert(s). 


Discussion / Comments:  The existing culvert 
is a barrier to aquatic organism passage and is 
undersized.  The installation of a larger crossing 
would allow organisms’ to pass the crossing at a 
multitude of flows during the entire year.  This 
would enhance the ecological function of Van 
Slyke Creek.  


 
October 2009               Page B-13 








Village of Fontana on Geneva Lake 
Potential Riverine Management Project 


 


            


 
 


 
 


 
  Immediately Upstream         Further 


           Upstream (unaffected) 


Project Name: 
 Headcut 
Monitoring and Potential 
Stabilization 


Stream Name: Van Slyke Reach 3 


Location:  Just upstream of Main Street 


Project Description:  There is a relatively large 
headcut (3 to 4 ft) just upstream between Main 
Street and Mill Street.  This oversteepened 
section will continue to erode.  The erosion 
process will modify the upstream cross-section 
to a condition that has reduced ecological value 
and discharge sediment to downstream reaches.   


Property Owner: Village of Fontana 


Project Benefits:   Increased ecological 
function  


Project Purpose:  Accommodate aquatic 
organism passage within Van Slyke Creek and 
reduce potential impacts to the upstream 
subreach and downstream resources. 


Project Elements:  The project would entail a 
detailed survey, monitoring, potential future 
stabilization of the existing headcut, and 
potential modification of incised channel area 
upstream of the existing headcut.  The survey 
would include the installation of a local 
temporary benchmark and perhaps erosion pins 
to measure the monitor erosion rate. 


Discussion / Comments:  The migration of the headcut will travel upstream creating a 
more incised channel.  This is a natural process that will work through the system.  Headcut 
erosion rates depend upon a multitude of factors and are variable.  However, there will be 
‘short-term’ reduction in local ecological function as this process progresses.  If the short 
term reduction in local ecological function is considered undesirable intrusive measures 
may be developed.  A detailed survey should be completed as part of a monitoring effort to 
evaluate the rate of headcut migration and to support potential future project design.  
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Project Name:  Crossing Replacement 


Stream Name: Van Slyke Reach 3 


Location:  Trail Crossing in Reach 3 


 
 


 
 
 
 


Project Description:  The project would entail 
the replacement of the existing culvert with a 
small bridge. 


Property Owner: Village of Fontana 


Project Benefits:   Increased ecological 
function  


Project Purpose:  Accommodate aquatic 
organism passage within Van Slyke Creek. 


Project Elements:  The project would include 
the replacement of the existing culvert with a 
bridge. 


Discussion / Comments:  The existing culvert 
is a barrier to aquatic organism passage and is 
undersized.  The installation of a bridge would 
allow organisms’ to pass the crossing at a 
multitude of flows during the entire year.  This 
would enhance the ecological function of  Van 
Slyke Creek.  
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Project Name:  Crossing Modification 


Stream Name: Van Slyke Reach 3 /4 


Location:  Main Street 


 
 


 
 


 


Project Description:  The project would entail the 
modification of the existing crossing to accommodate 
aquatic organism passage. 


Property Owner: Village of Fontana 


Project Benefits:   Increased ecological function  


Project Purpose:  Accommodate aquatic organism 
passage to the in Van Slyke Creek. 


Project Elements:  The project would include the 
modification (and likely replacement) of the existing 
crossing to allow aquatic organism passage between 
Van Slyke Reaches 3 and 4.  Ideally, this would also 
coincide with measures to separate the existing stream 
alignment as a roadway ditch along Main Street.  
Additional buffer area between the roadway and the 
stream would provide additional protection to water 
quality and ability to develop a robust riparian 
corridor. 


Discussion / Comments:  The existing culvert is a 
physical barrier to aquatic organism passage.  Hence, 
fish from Van Slyke Reach 3 cannot swim upstream 
to access the headwaters in Reach 4.  This has likely 
been the case for many decades and the full benefit of 
the modification would be realized if it is done in 
conjunction with the modification of the stream 
corridor above the crossing and addressing the 
passage barrier of the upstream headcut in Reach 4.  
This may mean a modification of the road alignment 
or cross-section.  Based upon these considerations it 
may be advisable to address these issues when the 
roadway needs to be reconstructed for engineering / 
condition concerns. 
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Project Name:  Headcut Monitoring and Stabilization 


Stream Name: Van Slyke Reach 4 


Location:  Just upstream of Main Street 
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Project Description:  There is a relatively large 
headcut (3 to 4 ft) just upstream of Main Street.  
This oversteepened section is presently a 
physical barrier to  aquatic passage and will 
continue to erode.  The erosion process will 
modify the upstream cross-section to a condition 
that has reduced ecological value and discharge 
sediment to downstream reaches.   


Property Owner: Village of Fontana 


Project Benefits:   Increased ecological 
function  


Project Purpose:  Accommodate aquatic 
organism passage within Van Slyke Creek and 
reduce potential impacts to the upstream 
subreach and downstream resources. 


Project Elements:  The project would entail a 
detailed survey, monitoring, and potential future 
stabilization of the existing headcut.  The survey 
would include the installation of a local 
temporary benchmark and perhaps erosion pins 
to measure the monitor erosion rate. 


Discussion / Comments:  The existing headcut 
has likely been in the same location and 
magnitude for many decades.  However, 
previous erosion rates are not necessarily a good prediction of future erosion rates.  If the 
headcut were to progress to expose a less resistant layer, or there is some other local 
condition, the erosion rate could be much higher and the headcut could quickly migrate 
upstream.  This would cause a deep incision in the upstream channel and the export of large 
amounts of sediment to downstream reaches.  The reconstruction of the channel segment to 
accommodate passage could be part of a larger project to address connectivity with Reach 
3 and the crossing of Main Street. 


 
Location of Headcut 
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Project Name:  Long Term Monitoring 
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Stream Name: Potawatomi and Van Slyke Creeks 


Location:    Various 


Project Description:  The project include the development 
and support of long term temperature, water quality, and 
flow monitoring. 


Property Owner:  Various 


Project Benefits:   Provide additional information and 
support to stream management entities  


Project Purpose:  Data collection will provide more 
information on the characteristics of the stream that can be 
used to manage land and water resources. 


Project Elements:  Ideally, a permanent flow monitoring 
station, temperature data loggers, and a water quality 
monitoring station would be developed for the stream 
systems. 


Discussion / Comments:  The long-term monitoring would 
provide information on the impact of groundwater pumping 
operations (including the Village of Fontana), land use activities, and in-stream modifications.  This 
information is important to the effective management of the streams and development of specific 
designs to address identified needs. 


 


Example of  stream  data collection site 
 


 
Temperature data collection site  
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Project Name:  Large Wood Introduction 


 


 


Stream Name: Potawatomi and Van Slyke Creeks 


Location:    Various 


Project Description:  The project include the introduction 
of large wood within the stream to provide additional 
habitat complexity  


Property Owner:  Various 


Project Benefits:   Provide additional information and 
support to stream management entities  


Project Purpose:  Data collection will provide more 
information on the characteristics of the stream that can be 
used to manage land and water resources. 


Project Elements:  A formal inventory of wood densities 
and potential locations for introduction would be the initial 
phase.  Then the introduction of wood and project 
monitoring would be performed. 


Discussion / Comments:  Coarse and large wood within 
the streams have numerous benefits including the 
development of microhabitats for the aquatic community.  
The installation of large wood in Reach 1 of Potawatomi 
Creek could potentially induce long-term deposition along 
the channel fringes and coarsen the main channel bed.  It 
could invoke microhabitat changes that would increase the 
ecological function.  Similarly, introduction of wood in 
Reach 4 of Van Slyke Creek and at select locations of 
Reach 2 of Potawatomi Creek.   


While there are ecological benefits of wood in streams, the introduction has an impact on maintenance 
activities and risk.  Downstream crossings should be designed to accommodate debris passage and an 
understanding of the role of wood in creating dynamic channels (including debris jams, avulsions, etc.) 
is important to the management of stream systems.  The introduction of wood into streams is 
considered a ‘short-term’ measure that addresses the loss of source wood along the riparian fringe due 
to logging, clearing, and other maintenance activities.  Monitoring the effectiveness of a wood 
reintroduction is an important component of the process to ensure a common on understanding of its 
effectiveness and provide information for future reintroduction projects. 
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Project Purpose: 
The Village of Fontana on Geneva Lake has the unique privilege and responsibility of managing 
two cold-water streams within the Village limits.  These resources are the result of their unique 
setting and provide services to the community including: 
 


• An aesthetic amenity to the riparian property owners and public using the community's 
trail system, 


• A drainage system to manage the flood damage potential of the Village,  
• A viable coldwater fishery, and  
• An important component in the support of the fishery in Geneva Lake 


 
These services are a critical component to the high quality of life and tax base of the Village of 
Fontana on Geneva Lake.  One of the most important features that set the Village of Fontana on 
Geneva Lake from other communities of similar size is its proximity to Geneva Lake.  Without 
this gem the Village would, in large part, simply be another small Midwestern agricultural-based 
community.  Therefore, it is of utmost importance that the Village continues to invest in activities 
to preserve and enhance its water resources. 
 
In addition, the Wisconsin Department of Natural Resources (WDNR) has recognized the 
unique characteristics and ecological value of Potawatomi and Van Slyke Creeks by classifying 
them as Class 1 trout streams.  This classification tenders a more restrictive management of 
activities that might affect the function of the stream.  Specifically, activities are regulated that 
might affect the water quality, hydrology, or physical habitat of the streams. 
 
The Village of Fontana on Geneva Lake is in the process of updating its Storm Water 
Management Plan.  The purpose of this Plan is to manage the water resources of the Village 
including Potawatomi and Van Slyke Creeks.  In order to protect the services provided by the 
streams to the Village of Fontana on Geneva Lake, enhance the natural functions of the stream, 
and ensure compatibility with WDNR regulations, the following management questions are the 
subject of this investigation: 
 


• What are the characteristics of the streams? 
• Have historical development patterns and controls impacted the streams? 
• Should there be modifications in the management of lands that drain into these creeks? 
• Are there actions that can be taken to protect or enhance the function of the streams?







 


 Potawatomi /Van Slyke Report 
10/19/2009 


2


Executive Summary: 
A brief summary of this technical memorandum is provided below: 


• What are the characteristics of the streams?  
- Both Potawatomi and Van Slyke Creeks are cold water systems with sufficient 


baseflow to support a coldwater fishery 
- We are presently collecting temperature data to evaluate the temperature 


regimes related to in-stream fishery viability 
- The Potawatomi is an important part of the Geneva Lake fishery: 


 The mouth of the stream is an important area for lake trout spawning 
 The harbor used to be an important northern pike spawning area prior to 


dredging activity for its creation.  It is presently used by crappie and other 
species – most notably in the spring of the year 


 Brown trout within the lake likely use Potawatomi and possibly Van Slyke 
Creek at night on occasion 


• Have historical development patterns and controls impacted the streams? 
- Yes, there are three main impacts: 


 land use changes have altered runoff characteristics 
 construction of crossings have modified stream processes 
 development has modified channel alignment, cross-section, and riparian 


vegetation 
 in-stream activities have modified in-stream habitat 


• Should there be modifications in the management of lands that drain into these creeks? 
- Measures to protect the water quality, hydrology, and physical habitat should be 


encouraged.  Specifically, measures which limit the reduction of infiltration 
capacity and physical modification of the riverine corridor. 


• Are there actions that can be taken to protect or enhance the function of the streams? 
- There are a number of actions that can be taken to enhance the function of the 


streams.  A more detailed list of potential projects is provided in this 
memorandum and include activities such as: 


 Modification of riparian vegetative management 
 Modification of road crossings to increase ecological function 
 Stabilization of stream areas that are in transition and are decreasing in-


stream habitat and area a source of sediment and (likely) phosphorus to 
Geneva Lake 


 Modification of stream channel alignment / valley configuration to 
increase ecological function 


 Modification of existing developed areas to minimize impacts to water 
quality (temperature, sediment delivery) and hydrology (changes in runoff 
and infiltration characteristics) 


 Purchase or protection of lands presently in private ownership that are 
important to the effective long-term management of the stream systems 


 In-channel modifications to improve in-stream aquatic organism habitat   
 Support of long-term monitoring efforts to provide better understanding of 


system characteristics and evaluate effectiveness of enhancement 
activities. 
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Background: 


Physical Setting: 


Geneva Lake: 
Van Slyke Creek drains to Potawatomi Creek which discharges to Geneva Lake.   Geneva Lake 
is an ice block lake described as (SEWRPC, 2008): 


“Geneva Lake lies in the pre-glacial Troy Valley, which originally drained to the 
southwest. During the later stages of the Wisconsin Glaciation, drainage to the 
southwest was blocked by the Delavan Glacial Lobe which created the Darien Moraine. 
This blocking of the original drainage, plus the increased elevation of the north and south 
slopes, raised the surface elevation of Geneva Lake to 14 feet above the elevation of 
neighboring Como Lake. The presence of an outwash terrace adjacent to the White 
River and the present depth of Geneva Lake suggest that an ice block broke off the 
receding glacier and that only this glacial fragment remained in the lake basin, thus 
limiting the volume of meltwater available for filling the Lake. 
 
….As a result of the discharge of lake water through the hydrological feature now known 
as the White River, and the associated scouring of the river channel, the historic, post-
glacial level of Geneva Lake dropped by approximately six feet by 1836, when the first 
dam was built on the White River at the lake outlet. This dam restored the lake depth to 
its historic level.” 


 
Geneva Lake is described as lying within “a belt of strong terminal moraine.  The preglacial 
valley at Lake Geneva is buried beneath 220 ft of glacial drift.  The hills around the lake rise 100 
to 200 feet above the water surface, and the lake is 142 feet deep.” (Martin, 1965).  The lake is 
approximately 5,230 acres in size with a 13,120 watershed which yields a 2.5:1 watershed / lake 
area ratio (Robertson, et al. 2002) which is considered to be relatively small.  Lakes with such a 
small ratio tend to be very reflective of short-term or seasonal weather patterns.  However, data 
shows the lake levels have fluctuated less than 2 ft since 1997 (USGS, 2009).  This is 
compared to Lake Michigan which fluctuated 5.4 ft in the same time period (NOAA, 2009).  This 
confirms the importance of regional groundwater influence on lake levels. 
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Figure 1 – Geneva Lake Water Levels  


(Datum of gage is 862.08 ft above sea level) 
 
Since the streams discharge into the lake, changes in the lake level will result in changes in 
slope of the downstream portions of the creek.  Higher lake levels will mean a lower gradient 
and deposition at its mouth.  Lower lake levels mean a higher gradient and potential 
downcutting or erosion upstream.  Streams have evolved within this fluctuating base and local 
changes in transport characteristics are normal.  As shown above, Geneva Lake is relatively 
stable and is presently within a ‘normal’ range of elevation. 
 


Local Bedrock Geology: 
The regional geology is dominated by a limestone dolomite (calcium magnesium carbonate) that 
is the remnant of a historic sea.  It is made up of shells of ancient sea animals (Martin, 1965).  
The limestone is relatively porous and is used as an aquifer (source of drinking water, etc.).   
 
In the Geneva Lake / Village of Fontana on Geneva Lake area, there is also a shale atop the 
limestone.  Shale is a remnant of sedimentation of finer material that was put under pressure.  
There is a relative high resistance to flow and it is considered an ‘aquatard’.   The formation has 
been termed the ‘Maquoeketa” formation by the Wisconsin Geological and Natural Survey and 
others.  Earlier mapping of geologic information from well logs and other information indicated 
the limits of this confining layer was east of Fontana on Geneva Lake and occurred somewhere 
within Lake Geneva (SEWRPC, 1969).  More recent interpretation of data has revised the limits 
of this formation further west (Gotkowitz, 2009). 
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Figure 2 – Bedrock Geology from (Gotkowitz-Carter, 2009) 


 – originally taken from (Massie-Ferch, 2004) 
 


Local Quaternary Geology: 
Glacial lobes have advanced and retreated in the Geneva Lake area.  A graphic that shows the 
extent of the Delevan glacial lobe is shown as a sketch below in Figure 3 (Martin, 1965).   As 
the glaciers melt they leave their mark on the landscape through scour and deposition through 
direct forces, meltwater, and wind off the glacial face.  The Village of Fontana on Geneva Lake 
is located within the “Darian Moraine” as identified in Figure 4 (Martin, 1965). 


 


 


Fontana 
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Figure 3 – Glacial Lobes Fontana on Geneva Lake Area - Taken from Figure 96 in (Martin, 
1965) 


 
Figure 4 – Taken from Figure 97 in (Martin, 1965) 


 
Regional maps indicate there is over 100 ft and generally about 200 ft of till or depth to bedrock 
in the study area. 
 


Local Soils: 
Soils are a reflection of physical influences from parent material and biological influences.  The 
Van Slyke Creek drainage area is approximately 345 acres and the total drainage area of 
Potawatomi Creek (including Van Slyke Creek) is 870 ac.  The upper portion of the catchment 
areas are dominated by well-drained loamy soils associated with outwash plains and terminal 
moraines.  The lower portion of the catchment is dominated by histisols or muck.  These soils 
have high organic matter and are associated with a high water table and historic wetlands.   
-


Fontana 
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Figure 5 – Soils within Approximate Catchment Area for Van Slyke Creek (NRCS, 2009) 


Note:  Rv = Rollin Muck, Ht = Houghton Muck  
 
 


 
Figure 6 – Soils within Approximate Catchment Area for Potawatomi  Creek (NRCS, 2009) 


Note:  Rv = Rollin Muck, Ht = Houghton Muck  
 


Recharge 
Area 
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Approximate 
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Approximate 
Watershed Limits 


Recharge 
Area 


Van Slyke Creek
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Land Use: 
The land use of the lower portions of the watersheds of both Van Slyke and Potawatomi Creeks 
consists of more intense development including commercial and residential land uses.  
Upstream of these more intense land uses (yet within the direct watershed of the perennial 
stream) are open space and golf course uses.   The upper catchment (above the perennial 
stream) is dominated by agricultural and open land uses.  Hence, the further downstream land 
use is more intense for both creeks than the upper catchment areas (see Figure 7). 
 


 
 


Figure 7 – Existing Land Use – Source is Map 10 of (SEWRPC, 2008) 


Approximate Van 
Slyke / Potawatomi 
Creek Watershed 
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Other Studies 
Geneva Lake is an important regional resource and has been the focus of many studies.  A 
large amount of information has been developed for the lake and the surrounding area.  
Information has been reviewed from a number of sources as part of this memorandum, 
including the following studies / investigation: 
 


• A comprehensive study of the Fox River basin was completed by the Southeastern 
Wisconsin Regional Planning Commission (SEWRPC) in 1969 and some of the 
information within that report was included in this memorandum.  The information in the 
is report tended to be directed to a larger scale and there was little specific information 
related to the drainage system under study.  In addition, SEWRPC has completed 
several other studies regarding the groundwater and surface water resources of the 
area.  These studies were reviewed as part of this investigation.   


 
• As part of the National Flood Protection Act (NFPA), a regulatory floodplain has been 


established that delineates the “100-yr floodplain” from Geneva Lake through 
Potawatomi Creek and a portion of Van Slyke Creek as shown below in Figure 8. 


 


 
Figure 8.  FEMA ‘Firmette’ of Project Area (FEMA, 2009) 


 
• The U.S. Geological Survey has completed a report on the Hydrology and Water Quality 


of Geneva Lake (Roberston, et. al., 2002). This provided information on the geologic 
setting and characteristics of Geneva Lake. 


 
• The Wisconsin Department of Natural Resources (WDNR) provided a copy of their files 


for Potawatomi and Van Slyke Creek.  The files included information regarding historical 
fish shocking and observations by WDNR  
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• The Geneva Lake Environmental Agency (GLEA) provided historic flow data and 
selected photos from their files. 


 
• A groundwater flow model was developed for the Geneva Lake Area by the Wisconsin 


Geological and Natural History Survey in 2009.  This report offered information regarding 
regional and local groundwater flow patterns and a conclusion that pumping for 
municipal water supply by the Village of Fontana on Geneva Lake may impact the 
baseflow of Potawatomi Creek. 


 
• The Village of Fontana on Geneva Lake is completing a Stormwater Management Plan 


with Ruekert-Mielke.  


Results of Qualitative Fluvial Geomorphic Assessment: 
The characteristics and variability of stream systems can be generally described by their 
hydrologic, geomorphic, and vegetative regimes (Montgomery, 2003).  Streams can be 
separated into reaches based upon differences in these regimes and the management issues 
which drive the analysis. Successful ecological management of streams requires attention to be 
paid to the hydrology, water quality, and physical habitat.  Trout (a ‘cold-water’ species) have 
specific needs for hydrology (continuous flow), water quality (water temperatures need to be 
kept cool, and stream has lower total suspended solids), and physical habitat (generally active 
gravel beds are needed for spawning and provide more food, cover – so they can eat without 
being eaten, good pool depth, etc.).  Hence, higher producing trout streams tend to have a good 
baseflow that is cool and ‘clear’, with coarse (gravel) beds, deep pools, and physical cover. 
 
A field survey was performed on August 10th and 24th, 2009.  The weather was sunny and it had 
not rained for several days.  Mr. Rick Dauffenbach of the Wisconsin Department of Natural 
Resources accompanied the field investigation for Van Slyke Creek and Mr. Jim Knulty of the 
Big Foot Country Club accompanied the field investigation for Potawatomi Creek.  A detailed 
topographic survey was not performed for the entire stream corridors.  However, some spot 
elevations and local longitudinal profiles were collected using GPS survey equipment.  General 
habitat conditions were observed and briefly described herein.  
 
Based upon the field review, the following statements can be made about the entire stream 
(ditch) length: 
 


• The system has been impacted by anthropogenic (influence of man) activity.  It 
appears that all of the reaches have been impacted by human activity.  The activity 
covers a broad range including direct excavation and filling, development of the 
watershed, modification of riparian vegetation, installation of road crossings, installation 
of in-stream structures, etc.  


 
• There is good baseflow.  All of the channels surveyed have a good baseflow that 


should be able to support a viable fishery. 
 


 
• There are opportunities to increase ecological function.   Numerous improvement 


projects can potentially increase the ecological function of both Potawatomi and Van 
Slyke Creeks. 


 
A more detailed description of the stream reaches is provided below.  
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Selected Photos / Notes from Geomorphic Site Investigation: 
The following selected photos and notes from the fluvial geomorphic site investigation are 
provided below.  An ArcMap coverage with the photos and locations is provided separately from 
this memorandum to the City for their records and future use.  The photos presented are 
generally ordered from downstream to upstream.   


Potawatomi Creek 
The streams has been separated into 4 distinct reaches for the purposes of this memorandum.  
These reaches are shown below in Figure 9. 


Reach 1 


Fen Tributary 


Reach 2 


Clubhouse 
Tributary 


Van Slyke Creek 


Potawatomi Creek 


Legend: 
 - Temperature Data Logger


 
Figure 9. Reaches of Potawatomi Creek 
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Reach 1:    
Mouth at Geneva Lake through excavated ponds (8th hole)in Big Foot Country Club  


Legend:
 - Temperature Data Logger 
 - Bridge Crossing 


 - Culvert Crossing 


Potawatomi  
Creek 


Van Slyke Creek


Reach 1 


 
Figure 10. Aerial Photo of Reach 1 


 


Clubhouse Tributary 


Fen Tributary 


Driving 
Range


Big Foot 
Country Club


Potawatomi Creek 


Potawatomi Reach 2 


“Ponds Inlet” 


Upstream Limit 
of Reach 1


 
Figure 11. Detail of Reach 1 Tributaries in Big Foot Country Club 


General Description of Reach 1 
Reach 1 extends approximately 3,400 ft from the mouth at Geneva Lake to upstream limit of the 
excavated pond upstream of the culvert crossing (see Figures 9-11).  Historically, the lower 
portion of Reach 1 was part of a wetland fringe (Appendix A, Figure A-3) and was considered 
good spawning habitat for northern pike (esox lucieus) (WDNR, 2009).  The entire reach 
appears to have been excavated.  There is photographic evidence of excavation in the upper 
portion of the reach (see Appendix A) on the 9th hole of Big Foot Country Club.  The contours 
along the channel alignment show a levee along the channel.  These could be the a natural 
levee, but it is unlikely and appears to the result of ditch spoil.   
 
Local testimony has indicated that canoeists and potentially small boats could historically 
navigate up the channel from the marina (Eberle, 2009).  There are six roadway / pedestrian 
crossings of the channel. The five downstream crossings are bridges and only the most 
upstream crossing from the Fen Tributary (see Figures 9-11) is a culvert and considered a 
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barrier to aquatic organism passage.  There are also remnant bridge pilings from a historic 
crossing downstream of the convergence with Van Slyke Creek. 
 
Hydrology 
The lower portion of Reach 1 is dominated by Geneva Lake levels.  Van Slyke Creek enters the 
channel from the north, a small tributary (Clubhouse Tributary) enters from the south, and the 
Unnamed Fen Tributary is at the upstream limit of the reach.  There are numerous seeps that 
discharge from the hillside north of Shabona Drive.  Some discharge rate data has been 
collected (see Appendix C) for the reach in 2006 and 2007 with a maximum average velocity of 
0.6 fps and a range of discharge between 0.9 and 1.5 cfs. 
 
Geomorphic 
The channel substrate is unconsolidated silt that exceed 4 feet and is considered unwalkable.  
The channel banks are muck and well vegetated with shrubs and trees.  A portion of the 
downstream reach near the footbridge above the marina is lined with a retaining wall.  As can 
be seen from Figure 10, fill has been placed in the floodplain to accommodate residential 
development along the riverine corridor downstream of Dewey Avenue.  
 
The channel width is approximately 42 ft wide and the width-depth ratio (measure of its channel 
geometry – see Appendix C) is estimated to be approximately 12.  It appears the channel is 
aggradational (filling in – see Appendix C) based upon the assumption that the lake level is 
generally the same and the channel depth has decreased to restrict boat and canoe traffic.  
However, there is no significant bar formation observed.  This may be due to the fact that the 
sediment supply is dominated by silt which is readily mobile and only becomes stable when 
vegetated.  In addition, there may have been some maintenance dredging that occurred over 
time.  Hence, the channel may be in the process of adjusting from historic dredging activity. 
 
As shown in Appendix A, the channel outlet to the Geneva Lake has been moved once to the 
south in 1962 that had the effect of reducing the channel length by approximately 800 ft (and 
thereby increasing the slope).  This has the effect of increasing stream power and sediment 
transport capacity which would have caused channel degradation.  It is possible that the 
channel outlet had been moved previous to 1962 as well.  This prior activity may have moved 
the channel outlet from the present location to the north as shown in historic photos.  This would 
have increased the channel length and caused channel aggradation.   
 
There is significant rooted submerged vegetation and algae along the reach (most notably in the 
lower portion of the reach).  This is consistent with a low energy (lower velocity and slope) flow 
environment. 
 
Vegetative 
The riparian fringe is lined with shrubs and trees including silver maple, cottonwood, and willow.  
This tree line is on the apparent ditch spoil bank described above.  It is apparent in the 1940 
aerial photo (see Appendix A, Figure A-3).  The vegetation in the riparian area beyond the 
waterfront has changed in the lower portion of the reach as the area has become developed.  
The area has changed from a shrub scrub wetland to a lawns.  
 
Habitat 
Brown trout and other fish have been documented to use this stream reach.  There is some 
large woody debris, but it is relatively sparse.  There does not appear to be large riffle pool 
sequences or channel complexity and the lower portion of the reach is somewhat more lentic 







 


 Potawatomi /Van Slyke Report 
10/19/2009 


14


than lotic in nature.  The mouth of Potawatomi Creek has been identified as an important 
location for lake trout spawning (see Figure 13). 
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Selected Photos of Potawatomi Creek Reach 1 


 
Figure 12. Mouth near Geneva Lake 


 
Figure 13. Mouth near Geneva Lake – area of 
prop wash that has been observed to be an 


important area for lake trout spawning 


 
Figure 14. Upstream of marina – note walls Figure 15. Facing upstream from pedestrian 


bridge at marina 


 
Figure 16. Facing downstream – note 


pedestrian bridge in background and rooted 
vegetation and algae 


 
Figure 17. Remnant bridge pilings between 


pedestrian bridge and Van Slyke Creek 
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Selected Photos of Potawatomi Creek Reach 1 (continued) 


Figure 18.  Abbey Road Crossing facing 
upstream 


Figure 19. Facing downstream – from Abbey 
Road crossing 


Figure 20.  Temperature data logger location 
below Abbey Road crossing 


 
Figure 21. Abbey Road crossing – facing 


downstream 


 
Figure 22. Downstream of Abbey Road 


crossing 


 
Figure 23. Downstream of Abbey Road 


crossing – facing upstream 
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Selected Photos of Potawatomi Creek Reach 1 (continued) 


 
Figure 24. Mouth of Van Slyke Creek Figure 25. Facing downstream – near Big Foot 


Country Club driving range 


 
Figure 26. Facing downstream from 9th hole 


crossing Big Foot Country Club 


 
Figure 27. Facing upstream from 9th hole 


crossing Big Foot Country Club.  Note rooted 
vegetation and algae within excavated pond. 


Figure 28. Facing downstream from 8th hole  at 
Big Foot Country Club.  Note rooted 


vegetation and algae within excavated pond. 


 
Figure 29. Upstream crossing at 8th hole of Big 
Foot Country Club – Note this is considered a 


barrier to aquatic organism passage 
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Clubhouse Tributary to Potawatomi Creek: 
Mouth at Potawatomi Creek mainstem to the source spring ponds  


Potawatomi Creek


Clubhouse 
Tributary 


“Ponds Inlet” 


 
Figure 30. Aerial Photo of Clubhouse Tributary 


 


 
Figure 31. Big Foot Country Club Schematic of Clubhouse Tributary 


“Ponds Inlet” 


Clubhouse 
Tributary 


Practice 
Area 


9 


Legend: 
  - Temperature Data Logger 
  - Bridge Crossing 
  - Culvert Crossing 
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General Description of Clubhouse Tributary to Potawatomi Creek: 
The ‘Clubhouse Tributary’ 1 extends for over 1,500 ft (including the “Ponds Inlet”) from the 
mouth at Potawatomi Creek to the source springs.  There are several ponds that have been 
constructed as part of the Big Foot Country Club with three culverts and 2 bridges on the main 
tributary.  
 
Hydrology 
Baseflow was measured near the mouth to be 3.7 cfs with an average velocity of 1 fps and a 
measured maximum velocity of 2 fps.  There are two main spring sources, one from the “Ponds 
Inlet” tributary east of the 9th hole and the other from the mainstem near the ‘starter shack’ 
within Big Foot Country Club near the 10th hole.  There appears to sufficient baseflow to support 
a viable fishery. 
 
Geomorphic 
The channel is generally a gravel bed stream with a variable width-depth ratio.  The 
downstream width-depth ratio larger near the mouth than the upper watershed.  The lower 
portion of the reach includes rooted aquatic vegetation.  The elevation difference between the 
upper pond in the ‘Ponds Inlet’ tributary and the main tributary channel is over 12 ft (see Figures 
30, and 36-43).  The sinuosity (a measure of how ‘curvy’ the channel is – see Appendix C)  of 
the channel below the ‘Ponds Inlet’ tributary is approximately 1.05 and above the inlet is 
approximately 1.2.  The banks are well vegetated,  but dominated by turf grass in the upper 
portion of the stream reach.  The culvert crossing on the 9th hole (see Figure 45 and 46) is 
undersized and may be set too high.  The channel is aggradational above the crossing.  The 
upper portion of the stream reach is more incised (essentially how well the channel is connected 
to the floodplain – see Appendix C) and there is some bank erosion along the along the 9th hole 
to the upper pond.   
 
Vegetative 
The riparian fringe is dominated by herbaceous vegetation.  The lower portion includes some 
brush, willow, cattails, and other herbaceous cover (see Figure 32 and 33).  Approximately 350 
to 400 ft upstream from the mouth, the stream is part of the active management portion of the 
Big Foot Country Club.  This active management area has a riparian fringe is dominated by 
grasses (see Figures 44, 47, 48, etc.) some of which are regularly mowed.   
 
Habitat 
There is course substrate and some well developed pools.  There is little large woody debris in 
the channel that is reflective of the herbaceous cover of the upper portion of the stream reach.  
There are several crossings that are a barrier to aquatic organism passage.  These include 
several constructed pools with formal culvert outlets.  Generally, these pools are shallow with 
rooted aquatic vegetation and algal growth (see Figures 36, 37, etc.).  Hence, there relatively 
little fisheries benefit. 
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Selected Photos of Potawatomi Creek – Clubhouse Tributary 


  
Figure 32. Facing downstream 


approximately 150 ft from mouth 


 
Figure 33. Facing upstream 


approximately 200 ft from mouth 


 
Figure 34. Facing downstream near bend – 


note large cedar in background 


 
Figure 35. Facing upstream approximately 350 
ft from mouth – note ponds inlet in background 


Figure 36. Ponds Inlet – facing downstream, 
note outlet to Clubhouse Tributary 


 
Figure 37. Ponds Inlet – lower pond, note 


shallow with algae and rooted vegetation; inlet 
in background 
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Selected Photos of Potawatomi Creek – Clubhouse Tributary (Continued) 


Figure 38. Ponds Inlet – facing downstream 
 


Figure 39. Ponds Inlet – facing upstream 


Figure 40. Ponds Inlet - 2nd pond outlet 
 


Figure 41. Ponds Inlet - 2nd pond  
Outlet location shown with arrow 


Figure 42. Ponds Inlet – 2nd pond near its 
outlet - note algae and riparian vegetation 


management 
Figure 43. Ponds Inlet – inlet to 2nd pond 
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Selected Photos of Potawatomi Creek – Clubhouse Tributary (Continued) 


 
Figure 44. facing downstream – practice area 


Downstream of 9th hole crossing 


 
Figure 45.  Downstream end of culvert 


crossing on 9th hole – physical barrier to 
aquatic organism passage 


 
Figure 46. Upstream end of culvert crossing 
on 9th hole – note aggradation (too high / too 


small) 


 
Figure 47. Facing upstream from 9th hole 


culvert crossing – note difference in width / 
depth ratio, riparian vegetation, and substrate 


 
Figure 48.  Facing downstream 9th hole 


 
Figure 49. Facing upstream - 9th hole bridge 


crossing in foreground 
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Selected Photos of Potawatomi Creek – Clubhouse Tributary (Continued) 


 
Figure 50. Facing upstream - 9th hole  


Appears incised – note riparian vegetation 
Figure 51.  Local bank erosion – 9th hole  


 
Figure 52. Upstream bridge crossing on 9th 


hole near green 
Figure 53. Downstream end of crossing / pond 


outlet – aquatic organism passage barrier 


Figure 54.  Upstream end of pond outlet Figure 55. Pond – note pond inlet in 
background 
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Potawatomi Creek Reach 2: 
Excavated pond on 8th hole in Big Foot Country Club to Source Spring on 11th hole 


Reach 2 


8th  hole 


7th hole 


1 18th hole 


10th hole 


16th hole 


11th hole Legend: 
 - Temperature Data Logger 


  - Bridge Crossing 
 - Culvert Crossing 


Pond Source 
Spring 


Unnamed Fen Tributary 


 
Figure 56. Aerial Photo of Reach 2 


Description of Reach 2: 
The reach runs approximately 3,000 ft through the Big Foot Country Club.  This golf course was 
constructed in 1924.  The alignment and cover were likely modified as part of this construction 
project.  There is a constructed pond (on the 17th hole – see Figure 56) and several bridge and 
roadway crossings.   
 
Hydrology 
Flow is derived from two source springs.  The larger is on the west side of the 11th hole (see 
Figure 56) and a smaller one on the east side of the hole.  In addition, the reach receives runoff 
from the development and hillside along Tarrant Drive.  This contribution is respondent to 
stormwater runoff.  There is an inlet to a tile system on the 16th hole (see Figure 74). Flow was 
measured to be 2.9 cfs near the 7th hole on the date of survey.  There appears to be sufficient 
baseflow within the reach to support a viable fishery. 
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Geomorphic 
The reach is generally a gravel bed stream that has been modified as part of historic golf course 
construction and maintenance.  The lower portion of the reach from the downstream limit at the 
8th hole to the wooded area on the 10th hole has a sinuosity of approximately 1.13 and a low 
width-depth ratio (approximately 4) compared to the wooded portion of the reach.  The sinuosity 
is near unity through the rest of the reach.  There are some areas of local erosion and 
deposition within the reach.  There is some woody debris within the wooded subreach upstream 
of the 10th hole.  Otherwise, there is little woody debris or ‘green wood’ in the reach.   
 
The construction of the pond on the 16th hole reduces the slope of the upstream channel and 
the sediment supply characteristics to the downstream reach.  This pond has filled in over time 
and there is little remaining sediment storage capacity. 
 
Vegetative 
The vegetation through the reach is dominated by turf grass or herbaceous cover.  There is 
subreach downstream of the 17th hole that has retained a wooded riparian cover.  Review of the 
aerial photos indicate this reach has been wooded (at least) since the 1940’s.  The reach along 
the 16th hole was open and had herbaceous cover in the 1940’s.  In the time period since, some 
trees (most notably cedars) have grown to completely envelop the stream along the 16th hole.    
 
Habitat 
The pond outlet on the 17th hole is a barrier to aquatic organism passage (see Figure 70).  
Other culverts within the reach are also undersized.  The pond is shallow and offers little fishery 
habitat (see Figure 71).  The corridor generally has an open canopy except for the wooded 
stretches described above.  There are developed pools and riffles along the reach.  
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Selected Photos of Potawatomi Creek Reach 2: 


 
Figure 57. Location of temperature data logger 


on the 8th hole (see Figure 50) 


 
Figure 58. Facing upstream – 8th hole    


Figure 59.  Facing downstream – 7th hole Figure 60.  Facing upstream – 7th hole 


 
Figure 61.  Facing downstream 7th hole 


 
Figure 62. Facing downstream 18th / 1st hole  
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Selected Photos of Potawatomi Creek Reach 2 (Continued) 


 
Figure 63. Facing upstream 18th / 1st hole 


 
Figure 64. Facing upstream – 18th hole    


Figure 65.  Facing downstream – 10th hole Figure 66.  Facing downstream in wooded 
area between 10th and 17th hole 


 
Figure 67.  Facing upstream in wooded area 


between 10th and 17th hole Figure 68. Facing downstream in wooded area 
between 10th and 17th hole 
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Selected Photos of Potawatomi Creek Reach 2 (Continued): 


Figure 69. Facing upstream in wooded area 
between 10th and 17th hole 


Figure 70. Pond outlet at 17th hole – barrier to 
aquatic organism passage 


Figure 71.  Facing downstream – pond at 17th 
hole 


Figure 72. Facing downstream along 16th hole 


Figure 73.  Facing downstream along 16th hole 
– note area of bank erosion (note till below 


organic layer) 


Figure 74. Inlet to tile system from hillside on 
east side of 16th hole – consider converting to 


open channel system 
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Selected Photos of Potawatomi Creek Reach 2 (Continued): 


Figure 75. Culvert crossing upstream of 17th 
hole pond – along the 16th hole.  It is a barrier 
to aquatic organism passage and should be 


modified 


Figure 76. Facing downstream along 16th hole 
– culvert crossing in background 


 
Figure 77.  Facing upstream along 16th hole – 


note completely enclosed canopy Figure 78.  Facing downstream 


 
Figure 79.  Facing upstream at 11th hole 


 
Figure 80. Culvert crossing at 11th hole – facing 
downstream.  It is undersized and replacement 


should be considered 
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Selected Photos of Potawatomi Creek Reach 2 (Continued): 


 
Figure 81. Facing downstream 11th hole 


 
Figure 82. Facing upstream 11th hole 


Figure 83.  Facing upstream 11th hole Figure 84.  Facing upstream 11th hole 


Figure 85.  Facing upstream to spring source Figure 86 Spring source 
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Potawatomi Creek ‘Unnamed Fen Tributary’: 
Above Excavated Pond West of 8th Hole in Big Foot Country Club to Source Fen 
above Valley View Drive 


  


 


 


 


 


 


 


 


 


 


Figure 87. Aerial Photo of Unnamed Fen Tributary 


Description of Potawatomi Creek ‘Unnamed Fen Tributary’: 
The ‘Unnamed Fen Tributary’ extends approximately 1,050 ft from the constructed pond west of 
the 8th pond to the source fen upstream of Valley View Drive.  There are no crossings or artificial 
grade controls within the reach.   
 
Hydrology 
The headwater source of the reach is the fen upstream of Valley View Drive.  There are no 
other significant tributaries within the reach and much of the golf course drains to the south to 
Reach 2.  The runoff has been modified by road construction and upstream development.  
There appears to be sufficient baseflow to support a viable fishery. 
 
Geomorphic 
The historic photos do not show a well developed channel (see Appendix A).  There are several 
small headcuts (vertical drop in channel – see Appendix C) within the reach.  The dimensions, 
bed material, and amount of erosion are variable within the reach.  The overall sinuosity of the 
reach is approximately 1.04.  There is some woody debris within the channel, though no large 
debris jams or beaver dams within the reach.  The channel appears to be adjusting with areas 
of channel adjustment and incised in some portions of the reach.  The banks are generally 
muck.  There are some areas of gravel bed, and much of the channel has a high sand and silt 
component.  The reach is likely a significant source of sediment to Reach 1. 
 


Unnamed Fen Tributary 


Fen


Unnamed Fen Tributary 


Fen


Crossing 


Valley View 
Drive 
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Vegetative 
The riparian corridor is wooded, with the exception of a small portion that is partially grassed 
470 ft downstream of Valley View Drive (see Figure 91).  The historic photos indicate the area 
had been cleared prior to 1940 and became more wooded since 1969 (see Appendix A).  
 
Habitat 
The fishery habitat is relatively limited in the reach, though there are some well developed pools 
in the reach, most notably downstream of the headcuts.   
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Selected Photos of Potawatomi Creek – Unnamed Fen Tributary: 


 
Figure 88. Facing upstream 


 
Figure 89. Headcut 


 
Figure 90. Facing upstream 


   
Figure 91 Facing downstream 


 
Figure 92. Downstream end of Valley 


View Rd Culvert 
 


Figure 93. Upstream end of Valley View Rd Culvert 
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Van Slyke Creek 
The perennial stream is approximately 4,000 ft long and has been separated into 4 distinct 
reaches for the purposes of this memorandum.  These reaches are shown below in Figure 94. 


Reach 1 


Reach 2


Reach 3Reach 4 


Legend: 
  - Temperature Data Logger 
  - Bridge Crossing 
  - Culvert Crossing 


 
Figure 94. Aerial Photo of Van Slyke Creek 


 
Each of these reaches have been modified by anthropogenic activity.  In addition, the presence 
of brown trout (Salmo trutta) of multiple life stages have been documented in all of the reaches 
(WDNR, 2009).  These trout are surmised to be remnant populations from stocking activity, 
resident populations, and individuals from Geneva Lake. 
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Van Slyke Creek Reach 1:   
Mouth at Potawatomi Creek to Valley View Drive 


Reach 1
Legend: 


  - Temperature Data Logger 
  - Bridge Crossing 
  - Culvert Crossing 


 
Figure 95. Aerial Photo of Van Slyke Creek Reach 1 


 


Description of Van Slyke Creek Reach 1 
Reach 1 is approximately 1,390 ft and extends from the mouth at Potawatomi Creek to Valley 
View Drive (see Figure 95) flowing along the internal road  system of the Abbey.  As described 
in Attachment A, the stream historically discharged directly to Geneva Lake and was completely 
reconstructed in 1962.  Additional filling of the floodplain occurred as The Abbey completed its 
development.  There are a couple of remnant meanders immediately downstream of Valley 
View Road (a local sinuosity of 1.2), otherwise it has a constructed sinuosity of 1.0.  
 
Hydrology 
There are no large tributaries that enter the reach, however, there is runoff from the residential 
development and The Abbey that enter the stream in the reach. 
 
Geomorphic 
As described above and in Appendix A, this reach has been significantly modified by 
anthropogenic activity.  The dredging activity modified the location, sinuosity, slope, floodplain 
connectivity, and cross-sectional dimensions of the stream.  The excavated channel reduced 
the distance to Geneva Lake by nearly half.  This means the slope would essentially double. 
 
The bed is generally sand with a silt component, though it is firm enough to walk on.  The active 
floodplain appears to be limited and the channel is considered slightly incised due to the 
location of ditch spoil and roadway fill material.  The banks are made of muck with a till 
component that includes sand and gravel.  A 24-inch culvert inlet along the reach has 
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approximately 1 ft of sediment.  This would indicate either settling of the culvert or aggradation 
since its installation.  The width of floodplain varies and was measured as 27, 42, and 75 ft wide 
at three locations with variable channel widths including one cross-section that was 11 ft wide 
with a width-depth ratio of approximately 7. 
 
Vegetative 
The riparian corridor is presently wooded and includes cottonwood, box elder, maple, and 
willow.  Review of historical aerial photos (see Figure A-3, in Appendix A) indicates the riparian 
was a wetland complex likely a shrub – scrub vegetation that would include willow, dogwood, 
etc. 
 
Habitat 
This reach has historically been documented as holding trout (WDNR, 2009) and trout were 
observed during the site investigation for this report.  Numerous habitat improvement structures 
that included lumber that span a portion or the entire channel (see Figures 99, 101, and 105) 
that are generally intended to invoke a local scour.  These are proving ineffective, and may have 
been modified or removed as part of the channel improvement project that occurred after the 
site investigation performed for this study.  While a quantitative habitat analysis was not 
performed, the channel is relatively homogeneous.  
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Selected Photos of Van Slyke Creek Reach 1: 
 


 
Figure 96.   Facing downstream from southern 


pedestrian bridge 
 


Figure 97. Facing upstream from the southern 
pedestrian bridge – location of temperature 


data logger 


 
Figure 98. Facing upstream 


 
Figure 99.  Limestone wall on left bank (facing 


downstream) at inlet with installed habitat 
structure in the foreground 


 
Figure 100. Facing upstream  


Figure 101. Facing upstream – note effect of 
habitat structure – widening upstream channel 
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Selected Photos of Van Slyke Creek Reach 1 (Continued): 


 
Figure 102. Embankment between stream and 


floodplain wetland 
Figure 103. Culvert connection with floodplain 


wetland 


 
Figure 104.  Floodplain wetland 


 
Figure 105.  Example of old habitat structures 


 
Figure 106.  Local deposition and in-stream 


rooted vegetation 


 
Figure 107. Facing downstream 


 







 


 Potawatomi /Van Slyke Report 
10/19/2009 


39


Selected Photos of Van Slyke Creek Reach 1 (Continued): 


Figure 108. Streambank – note organic / muck 
material 


Figure 109. Facing downstream 


Figure 110.  Pedestrian bridge below Valley 
View Road 


 
Figure 111.  Facing downstream from 


pedestrian bridge below Valley View Road 


Figure 112.  Facing upstream – Valley View 
Road culvert in background 


Figure 113. Downstream end of Valley View 
Road Culvert 
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Van Slyke Creek Reach 2:     
Valley View Drive to Mill Street 


 


Legend: 
  - Temperature Data Logger 
  - Bridge Crossing 
  - Culvert Crossing 


Reach 2


 
Figure 114.  Aerial Photo of Van Slyke Reach 2 


Description of Van Slyke Creek Reach 2: 
Reach 2 is a short reach of approximately 230 ft between Mill Street and Valley View Road.  
There is a culvert at either end of the reach.  The upper culvert has significant sediment (see 
Figure 120) and is likely a barrier to aquatic organism passage.  The reach runs through a 
constructed miniature golf course that includes several constructed crossings.  It has been 
manipulated and reconstructed to some level as part of the construction and operation of the 
miniature golf course. 
 
Hydrology 
Spring flow is collected along Mill Street and it enters the channel at the upstream limit of the 
reach.  There is also some drainage from the development to the south that enters the reach 
just upstream of the Valley View Road crossing.  There is sufficient baseflow to sustain a fishery 
within the reach. 
 
Geomorphic 
The channel appears to have been manipulated with the installation of rock.  It is more of a step 
pool system with a low width depth ratio of approximately 2, an approximate sinuosity of 1.2 and 
a floodplain width of approximately 9 ft.  The banks and bed appear to be stable. 
 
Vegetative 
The vegetative cover is maintained as an herbaceous cover.  A significant portion of the 
vegetation is mowed to the waters edge. 
 
Habitat 
There is good pool development and undercut banks for the trout population.  Historic fish 
shocking has confirmed this reach is heavily populated with brown trout and several were 
observed during the site survey as part of this investigation. 
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Selected Photos of Van Slyke Creek Reach 2: 


 
Figure 115.   Upstream end of culvert beneath 


Valley View Drive 


 
Figure 116. Facing west – storm water inlet 


near culvert beneath Valley View Drive 


 
Figure 117.  Facing upstream 


 
Figure 118.  Facing upstream – note width / 


depth and pools 


 
Figure 119.  Facing downstream from Mill 


Street 
Figure 120. Downstream end of culvert 


beneath Mill Street 
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Van Slyke Creek Reach 3:    
Mill Street to Main Street 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Legend: 
  - Temperature Data Logger 
  - Bridge Crossing 
  - Culvert Crossing 


Reach 3


 
Figure 121. Aerial Photo of Van Slyke Reach 3 


(note steam alignment is approximate) 


Description of Van Slyke Creek Reach 3: 
Reach 3 extends from Mill Street to Main Street and is approximately 1,390 ft long.  There are 3 
culverts (including the crossings at either end of the reach) and 1 bridge crossing within the 
reach.  
 
Hydrology 
There were no observed perennial tributaries within the reach.  There is a small ephemeral 
(generally only flows after rainfall events – see Appendix C) tributary entering the stream about 
800 ft downstream of Main Street near the headcut.  The baseflow appears to be sufficient to 
support a fishery. 
 
Geomorphic 
The upstream limit of the reach is a culvert outlet beneath Main Street.  The overall sinuosity is 
1.2 with a larger sinuosity in the upper portion of the reach and a sinuosity approaching unity in 
the downstream portion of the reach.   
 
There is a large drop across Main Street and as mentioned above (see Figure 139).  The 
channel immediately downstream of the outlet is relatively steep (likely near 2-3%, though not 


Headcut 
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directly measured as part of this assessment) and armored with coarse gravel and cobble (see 
Figure 138 and 139).  The banks are made of muck and there is some nominal erosion.  Some 
old rails were found across the channel.  Further investigation may be warranted to see if these 
were part of a historic crossing or perhaps simply dumped in the area. 
 
There is a culvert crossing approximately 150 ft downstream of the Main Street Crossing.  This 
crossing is considered to be undersized, though it is not perched.  Hence, there does not 
appear to have been recent active head cut migrations that have made it to the crossing (see 
Figures 133 and 134).  The low flow channel in the upper portion of this reach is a gravel bed 
stream (as shown in Figure 132) has an herbaceous riparian cover.   
 
There is a headcut approximately 800 ft downstream of the Main Street crossing.  This is 
approximately 4 ft over a couple of steps (see Figure 130).  The width-depth ratio above this 
headcut is much higher than below the headcut and the channel is considered incised for a 
short reach.  The aforementioned ephemeral channel enters the main channel approximately 4 
to 6 ft above the main invert (see Figure 128).  In some instances this differential is indicative of 
a base lowering (or degradation of the main channel by that same amount).  However, the 
catchment area above this tributary is quite small and the channel is poorly developed.  Hence, 
it is considered this is a relatively ‘young’ channel that may be the result of ‘recent’ upstream 
development.  This embankment should be monitored as it could be a significant source of silt 
to downstream reaches.  If it is considered to unacceptably impact services (such as fisheries 
habitat) it may be worth stabilizing by armoring its face and providing a reasonable transition to 
the main channel. 
 
The channel below the headcut is a gravel bed stream and as previously mentioned, there is a 
reduction of sinuosity.  The channel is not incised, the banks are well vegetated, and there were 
no observed headcuts or channel erosion.  The channel is generally a gravelbed stream with 2 
ft deep pools.  The width to depth ratio is  
 
Vegetative 
The valley and riverine corridor area had been cleared for farming (see Appendix A, Figure A-3), 
though a wooded riparian fringe was retained.  Farming has been abandoned in the reach and 
the area has reforested in the last several decades.  The lower portion of the reach was the 
subject of a recent habitat “improvement” project that apparently reduced the amount of in-
stream wood and removed brush along the riparian fringe.  The riparian fringe has converted to 
a herbaceous cover since the project.  
 
Habitat 
 
There is a large drop between across Main Street and as mentioned above, this crossing is 
considered as physical and velocity barrier to aquatic organism passage.  The culvert crossing 
in the reach is also a potential aquatic organism passage barrier.  There is some woody debris 
in the channel, though it appears some may have been cleared out as well.  There are some 
nice pool and riffle sequences and gravel substrate within the channel. 
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Selected Photos of Van Slyke Creek Reach 3: 


Figure 122.   Facing downstream above Mill 
Street 


Figure 123. Facing upstream 


 
Figure 124.  Facing upstream Figure 125.  Facing upstream 


 
Figure 126.  Facing do wnstream Figure 127. Facing downstream 
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Selected Photos of Van Slyke Creek Reach 3 (Continued) 


Figure 128.   Facing downstream – note 4-6ft 
differential with tributary 


Figure 129. Facing upstream – 2 ft headcut 


Figure 130.  Facing upstream – headcut area Figure 131.  Facing downstream just upstream 
of headcut area 


Figure 132.  Facing downstream – trail bridge 
crossing 


Figure 133. Facing upstream – downstream 
end of culvert crossing 


 







 


 Potawatomi /Van Slyke Report 
10/19/2009 


46


Selected Photos of Van Slyke Creek Reach 3 (Continued): 


 
Figure 134.   Facing downstream 


 
Figure 135. Rails across stream (old 


crossing?) 


Figure 136.  Facing downstream – note bank 
erosion 


Figure 137.  Facing upstream 


Figure 138.  Facing upstream Figure 139. Downstream end of Main Street 
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Van Slyke Reach 4:   
Main Street to Source Spring 


Reach 4
Legend: 


  - Temperature Data Logger 
  - Bridge Crossing 
  - Culvert Crossing 


Source 
Spring 


Tributary 


Ravine 


Headcut 


 
Figure 140. Aerial Photo of Van Slyke Reach 4 


 


Description of Van Slyke Creek Reach 4: 
Reach 4 extends from Main Street to the source spring (see Figure 140).  The reach is 
approximately 940 ft long.  There is approximately 530 ft downstream of the source spring to a 
headcut and then if flows approximately 410 ft along Main Street to a catch basin inlet.  There is 
a culvert beneath Main Street (see Figure 141) at the downstream limit of the reach that is a 
barrier to aquatic organism passage (downstream view shown in Figure 139).   
 
Hydrology 
Flow from the ravine west of the school (see Figure 140) is also collected at the manhole 
structure.  The source spring is the headwater of Reach 4 and there are two tributaries (a ravine 
from the west and a minor tributary from the south along the Main Street ditchline).  There 
appears to be sufficient baseflow to support a fishery through the mainstem of the reach.  A 
portion of the flow ‘disappears’ into the right bank (facing downstream) at a location 
approximately 100 ft upstream of the headcut and flows below ground to reappear again near 
the headcut.   
 
Geomorphic 
Van Slyke Creek flows along as the constructed west ditchline of Main Street (Figure 142).  The 
stream is well-shaded, but receives direct runoff from the roadway.  This direct runoff includes 
plowed snow, sediment, and associated pollutants.  Approximately 400 ft south from the 
aforementioned inlet, the stream extends to the west.  There is approximately a 3 to 4 ft headcut 
at this transition (see Figure 143).  The channel extends south to the source spring (see figures 
140, 144-152).   The width-depth ratio along the ditchline is much lower than above the 
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aforementioned headcut (see Figures 142 and 148).  The sinuosity of the constructed channel 
below the headcut is 1.0 and is near unity above the headcut.  The slope was not explicitly 
measured, however it estimated to be less than 1% above and below the headcut.  The 
substrate above the headcut is dominated by sand, although there are a couple of gravel riffles 
near the upstream limits (see Figures 147-152).  There is little bank erosion and the channel 
does not appear to be widening.   
 
As mentioned above, there is a large headcut within the reach.  Review of historical photos (see 
Appendix A) indicates the channel has been in the alignment for at least 70 years.  Due to the 
proximity of the road profile and upstream channel / valley condition, it is reasonable to assume 
this headcut has been present at nearly the same magnitude for this period of time. Hence, the 
existing rate of migration of the headcut is quite slow.  However, historical ‘stability’ does not 
necessarily predict future migration rates.  If the incremental erosion associated with the 
oversteepened headcut ‘breaks through’ a more resistant layer and exposes a less resistant 
layer, the headcut can quickly move upstream.  This would modify the channel morphology 
(dimensions, pattern, and profile) which would result in the reduced habitat value of the 
upstream reach and increase the sediment supply form the bed and banks which would 
potentially cause downstream aggradation and a reduced habitat value.  Thus, this reach should 
be periodically inspected to ensure the rate of headcut migration has not changed.  If there is a 
change in the stability of the headcut, corrective action (generally armoring the headcut) should 
be taken to avoid the impacts described above. 
 
Vegetative 
The lower portion of the reach (below the headcut) is dominated by herbaceous (grass) cover 
on its right bank and is wooded on its left bank (see Figure 142).  The portion of the reach 
above the headcut is forested.  However, a few years ago this reach was the subject of a habitat 
“improvement” project that included the removal of coarse woody debris and vegetation along 
the riparian fringe.  Since this project a herbaceous fringe has developed along the riparian 
fringe (see Figure 148). 
 
Habitat 
This reach has been a point of historic stocking activity and fish have been observed in this sub-
reach (most notably below the headcut).  There is little woody debris (or ‘green wood’) within the 
channel reach.  Both the headcut and the culvert at the downstream limit of the reach are 
physical barriers to aquatic organism passage.  This isolates the fishery and reduces the 
ecological function of the reach.  There is a general lack of complexity (well developed riffle-pool 
sequences and microhabitat) within the reach. 
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Selected Photos of Van Slyke Creek Reach 4: 


Figure 141.   Inlet on upstream side of Main 
Street 


 
Figure 142. Facing downstream along Main 


Street at tributary inlet 


Figure 143.  Approximately 3 to 4ft headcut 
transition from Main Street ditch alignment Figure 144.  Facing upstream 


Figure 145.  Facing upstream 
Figure 146. Facing upstream 
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Selected Photos of Van Slyke Creek Reach 4 (Continued): 


Figure 147.   Facing upstream Figure 148. Facing downstream 


Figure 149.  Facing upstream Figure 150.  Facing downstream 


Figure 151.  Facing upstream – source spring 
in background 


Figure 152. Source spring 
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Description of Additional Field Data Being Collected: 
In order to understand the drainage system, additional information is being collected during the 
open-water season. 


Water temperature data:    
Water temperature data is being collected at five sites in Potawatomi and Van Slyke Creek (see 
figures 153).  Data is being collected using the Onset® TidbiT v2 data logger which is a bit 
larger than a quarter (approximately 1.5 inch diameter) and collects temperature on an hourly 
basis.  These will collect data for approximately 5 years and will be used to evaluate the ability 
of stream reaches support a cold or cool water fishery.  The purpose the data collectors is 
described in Table 1. 
 


Reach 1 


Fen Tributary 


Reach 2 


Clubhouse 
Tributary 


Van Slyke Creek 


Potawatomi Creek 


Legend:
 - Temperature Data Logger 


Reach 1 
Reach 2 Reach 3 


Reach 4 


        
Figure 153. Temperature Data Logger Locations           Figure 154.  


Temp Logger Used 
 


Table 1. Description of Temperature Data Loggers 
Location Purpose 
Upstream Potawatomi Creek  
(near 16th hole in Bigfoot Country Club) 


Inlet temperature (or baseline temperature) 


Middle Potawatomi Creek  
(near the 8th hole of Bigfoot Country Club) 


When compared to data from upstream logger one 
can evaluate the impact of flowing through Bigfoot 
Country Club 


Downstream Potawatomi Creek 
(Upstream of Dewey Street on right bank) 


The impact of the constructed ponds and over-
widened reach can be estimated when compared to 
middle Potawatomi Creek data 


Upstream Van Slyke Creek 
(downstream of Main Street) 


Inlet (or baseline temperature) 


Downstream Van Slyke Creek 
(Beneath pedestrian bridge) 


When compared to data from upstream logger one 
can evaluate the impact of flowing through Reach 2 
and 3 and the temperature regime of Reach 4 
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Precipitation data:   
Precipitation data is collected by the Village of Fontana on Geneva Lake.  This includes 15-
minute intensity data.  This is needed to estimate the discharge rate associated with the 
temperature data. 


Air temperature data:    
Air temperature is collected by the Village of Fontana on Geneva Lake including the maximum 
daily temperature.  The water temperature is compared to the air temperature to evaluate the 
viability of stream to support a cool or cold-water fishery. 
 
 


Recommendations: 
As a result of the investigation to date, a number of recommended projects have been 
described in Appendix B for consideration.  As with all natural resource management, many of 
these projects involve trade-offs in function and services.  In other words, increasing ecological 
function may mean an increase in maintenance responsibilities or an increase in the regional 
flood profile.  Hence, these projects should be considered within the context of multiple 
management entities with different and potentially conflicting values and priorities.  
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Appendix A – Review of Historical Conditions 
 
Some Comments on “Pre-Contact” Conditions: 
Over time climatic influences alter hydrologic regimes which are reflected in changes in lake 
levels, streamflow, and vegetative communities.  Analysis of lake pollen communities in Burnett 
County Wisconsin have confirmed this variability and drew the conclusion “The idea that 
vegetation persisted as a stable entity over long periods in North America before European 
settlement has largely been abandoned… constant variability…”(Hotchkisss, 2007). 
 
The Geneva Lake area has likely been inhabited by humans for several thousand years.  Like 
other areas in the nation, there were likely numerous “native” populations over the millennia 
prior to European settlement with different population densities and modes of living.  The 
collection firewood, use of fire on the landscape, construction of settlements, and farming 
practices are typical land management activities practiced by native peoples.  Hence, human 
activity has been a part of the overall landscape. 
 
Thus, the stream’s morphology would have changed to reflect these fluctuations in natural and 
human influences over time.  Based upon the physical setting and soils within the catchment 
areas it is likely the European settlers found a wooded watershed and riverine corridor at 
contact.  The lower portion of the watershed (nearer the lake) was likely a wetland complex. 
 
Review of Historical Photos: 
Historical aerial photos and U.S. Geological Survey Quadrangle Maps are available at the 
Arthur H. Robinson Map Library at the University of Wisconsin at Madison.  The following items 
were reviewed (and subsequently scanned) for this memorandum: 
 


• September 27, 1940 aerial photo 
• October 19, 1950 aerial photo 
• August 20, 1956 aerial photo 
• July 23, 1963 aerial photo 
• June 28, 1969 aerial photo 
• 1960 US Geological Society quadrangle map 
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More Recent Stream and Watershed Modifications: 
Since European settlement there have been numerous modifications to the streams and 
watersheds.  Some of these are evident from a review of historical photos described above.  
Brief descriptions of these modifications are summarized below: 
 


• Settlement of the area included clearing and the development of roadways for 
agricultural uses as well as the growth of the Village of Fontana on Geneva Lake.  A mill 
site was constructed on Van Slyke Creek at Main Street. 


 
• Big Foot Country Club was completed in 1924.  This modified much of Reach 2 of 


Potawatomi Creek, ‘Clubhouse Tributary to Potawatomi Creek’, and the upstream 
portion of Reach 1 of Potawatomi Creek.   


 
 
• The following observations are offered as a result of the review of the 1940 aerial photo: 


o Roads: 
 South Lakeshore Drive, Mill Street, Valley View Road, and Main Street 


appear on the aerial along their existing alignments.  East Dewey 
Avenue also appears on the aerial photo, however, it appears to be a 
smaller roadway and crossing.   


 
o Potawatomi Creek: 


 Potawatomi Creek is essentially within its present alignment.  Of interest 
is the outlet of Potawatomi Creek is farther to the north than the present 
outlet beneath South Lakeshore Drive.  It intersects South Lakeshore 
Drive and then parallels the road to the north prior to entering Geneva 
Lake.  It is unclear whether the creek outlet was in its present location or 
the northern location prior to the construction of South Lakeshore Drive.  
It is possible that South Lakeshore Drive was built upon an old beach 
ridge that blocked direct access to the lake and diverted the stream to 
the north.  It is further possible that historical dredging activity modified 
the outlet location to reduce the number of bridges required (would have 
been one for Van Slyke Creek and one for Potawatomi Creek).  
Potawatomi Creek was likely at the southern valley wall as present 
because historic dredging activity that included alignment modification 
tended to be straight and eliminate, not create meanders.  Additional 
historical investigation may provide more certainty. 


 
 The width of Reach 1 of Potawatomi Creek appears to be similar in 1940.  


It is lined with trees.  The dimensions may have been modified by historic 
dredging activities.  Dredging was common in the first few decades of the 
20th century to maximize the available land for agricultural activity.  The 
trees along the alignment shown in the 1940 aerial photo could have 
grown on the ditch spoils since the initial dredging activity.  These ditch 
spoils are not readily apparent today.  However, more certainty could be 
obtained by performing a more detailed topographic survey, an 
evaluation of the age of the trees along the channel edge, and some 
borings of the embankment.  Historic dredging would also be consistent 
with the relatively observed large width-depth ratio and depth of silt within 
Reach 1 of Potawatomi Creeks, and local testimony of being able to 
historically navigate much of Reach 1 with a canoe or small boat. 
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 The pond on the 9th hole within Reach 1 is not present, nor is the pond 


upstream (west) of the 8th hole. 
 


 Reach 2, and the Clubhouse Tributary appear to be the same the same 
alignment and general condition as present.  It is apparent that the 
channel has been straightened from the pond on the 16th hole to the 
intersection with the tributary at the 11th hole.  The riparian area along 
this subreach is not forested. 


 
 The ‘Unnamed Fen Tributary’ is not readily apparent on the 1940 aerial 


photo and the area is not forested. 
 


o Van Slyke Creek: 
 Van Slyke Creek is shown to outlet directly to Geneva Lake in the aerial 


photo (as well as the 1960 quadrangle map).  Reach 1 has a higher 
sinuosity and is located further east than the present alignment.  There is 
evidence of stream migration with abandoned channel alignments along 
the corridor to Geneva Lake.  There is also a small tributary channel near 
the present intersection of Van Slyke Creek and Potawatomi Creek. 


 
 The channel appears to be in much the same alignment above Valley 


View Road (Reaches 2 – 4).  It is lined with trees and there are 
agricultural fields beyond the riparian fringe in Reach 3 and 4. 


 
• The 1950 and 1956 aerial photos show conditions similar to the 1940 aerial photo.  The 


corner of Potawatomi Creek at South Lakeshore Drive as it turns north shows a different 
shape.  This may be due to higher water conditions or the result of additional dredging 
activity near the roadway. 


 
• The 1963 aerial photo shows the construction of the Abbey complex.  The harbor has 


been dredged and the location of the outlet of Potawatomi Creek has been moved south 
to its present location.  Reach 1 of Van Slyke Creek has been straight-lined dredged 
along its existing alignment to discharge into Potawatomi Creek.   The crossing of Van 
Slyke Creek at Abbey Road is completed.  The road system northeast of  Van Slyke 
Creek Reach 1 has not been constructed.  East Dewey Avenue appears to be in the 
process of reconstruction (widening) including the crossing at Potawatomi Creek. 


 
• The 1969 aerial photo shows the completed first phase of the Abbey complex.  The 


pond above the 8th hole in Reach 1 has been excavated.  The riverine corridor of Van 
Slyke Creek Reach 3 is more forested and the corridor along Unnamed Fen Tributary is 
becoming more forested.  The internal roadway system and housing along Van Slyke 
Creek have not been constructed. 


 
• Since 1969, the following activities are known to have occurred: 


 
o  The housing and the internal roadway system has been completed near the 


Abbey complex and there has been additional dredging within the Abbey harbor.  
o The pond on the 9th hole in Reach 1 of Potawatomi Creek has been excavated. 
o The corridor along the 16th hole has become more forested (with cedars, etc.) 
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Figure A1. 1960 USGS Quadrangle Map (no contours) 


 
 


 
Figure A2. 1960 USGS Quadrangle Map (with contours) 


Van Slyke Creek 
outlets directly to 
Geneva Lake 


Potawatomi 
Creek outlets 
further northwest 


Limit of 
perennial Van 
Slyke Creek 


Unnamed Fen 
Tributary not 
shown 
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Figure A3. September 27, 1940 Aerial Photo 


 
 


 


Van Slyke Creek 


Potawatomi Creek 
(outlets to the north) 
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Figure A4. October 19, 1950 Aerial Photo 
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Figure A5. August 20, 1956 Aerial Photo  
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Figure A6. July 23, 1963 Aerial Photo 


Potawatomi Creek 
(excavated and outlet moved) 
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Figure A7. June 28, 1969 Aerial Photo 
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Figure A8. 2009 Aerial Photo 
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Appendix B – Potential Projects 












Historic Flow Data from Great Lake Environmental Agency


Potawatomi Creek Flow Data
May 1976 - May 1977 2006-2007


Date Discharge (cfs) Date area(ft2)
Velocity 
(ft/sec)* Q(ft3/sec)


5/3/1976 11.3 3/10/06
6/3/1976 4.5 4/14/06 7.85 0.30 2.37


6/22/1976 6.6 5/19/06 11.25 0.40 4.47
7/8/1976 4.3 5/31/06 8.67 0.31 2.70


7/19/1976 4.2 6/16/06 2.17 0.10 0.23
8/4/1976 4.9 7/13/06 2.21 0.43 0.96


10/23/1976 1.7 7/28/06 2.37 0.48 1.13
11/13/1976 1.0 8/11/06 1.75 0.68 1.19
12/11/1976 3.5 9/15/06 5.99 0.40 2.41


3/5/1977 4.1 10/13/06 10.63 0.17 1.82
4/1/1977 4.7 11/3/06 4.69 0.01 0.04


5/17/1977 4.0 12/27/06 3.06 0.26 0.80
1/13/2007 4.66 0.41 1.91


Van Slyke Creek Flow Data
Date area(ft2)


Velocity 
(ft/sec)* Q(ft3/sec)


3/10/06 2.43 0.60 1.47
4/14/06 2.36 0.36 0.86
5/19/06 2.44 0.55 1.33


05/31/06 3.01 0.38 1.13
6/16/06 2.79 0.21 0.59


07/13/06 3.13 0.28 0.87
7/28/06 3.13 0.27 0.83
8/11/06 2.91 0.26 0.76
9/15/06 3.22 0.32 1.04


10/13/06 2.99 0.34 1.01
11/3/06 2.43 0.38 0.93


12/27/06 2.83 0.34 0.97
1/19/2007 2.90 0.38 1.11


NOTES FROM GLEA:
There is no flow data from1976-77 for Van Slyke Creek.  
The Pottawatomie data was measured below the confluence of Van Slyke 
   Creek into Pottawatomie.   
Thus 1976 and 1977 flow data for Pottawatomie flows include Van Slyke flows. 
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