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Namakagon Chain of Lakes 

Sanitary Survey Report 

Executive Summary 

 
Lake Namakagon is located in Bayfield County, Wisconsin, with the nearest town being Cable, 
Wisconsin.  The Lake Namakagon Chain of Lakes is comprised of Lake Namakagon, Garden 
Lake, and Jackson Lake.  The entire Namakagon River and Lake Namakagon are classified as 
“Outstanding Resource Waters” by the WDNR.  Lake Namakagon provides year-round 
recreational opportunities including fishing, swimming, water skiing, pleasure boating, 
snowmobiling and more.  With numerous resorts and vacation properties located on the lake 
tourism is a major part of the local economy and the need to protect the waters of Lake 
Namakagon and surrounding areas is vital. 
 
As part of Namakagon Lake Association’s(NLA) initiative to protect the Namakagon Chain of 
Lakes (the Lakes) as a valuable resource, the Association has undertaken annual AIS surveys, 
clean water clean boat programs, the development of a lake management plan, and this sanitary 
survey of shoreline properties.  Field observations and readings were taken over a three-day 
period in September, 2009, and permit data was obtained from the Bayfield County Planning and 
Zoning Department for sanitary sewer data. 
 

Figure 1 - Namkagon Chain of Lakes 

 
Source:  WI DNR Surface Water Data Viewer, 2008 Air Photo 
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Failed septic systems contribute to the pollution of the groundwater, the local rivers and lakes, 
and the shorelines that are used for commercial and recreational activities by the community. 
 
2.1 Types of Systems 
POWTS technology has advanced throughout the years.  Some of the systems currently being 
installed under the regulations of the Department of Commerce include privies, holding tanks, 
conventional gravity systems, conventional lift systems, in-ground pressure distribution systems 
and mounds.   
 
Most onsite wastewater treatment systems are of the conventional type, consisting of a septic 
tank and a subsurface wastewater infiltration system (SWIS, aka leach field or infiltration 
trench). 
 
 Figure 2 – Conventional Onsite Wastewater Treatment System 

 
 
2.1.1 Privies 

There are two basic types of privies.  An open pit privy consists of a hole in the ground under a 
privy. An open pit privy requires a soil boring to prove that soils are suitable for waste.  A sealed 
vault privy requires a minimum storage capacity of a 200-gallon watertight container to hold all 
waste and must be pumped by a licensed waste hauler when full.  Other types of privies also 
include portable restroom units and a variety of different composting and incinerating toilets.  
Privies are for minimal and occasional usage and can be installed when a dwelling does not have 
pressurized water.  If a dwelling has pressurized water, a code complying POWTS system must 
be installed.  Only one resident reported using a privy in the lake use survey.  Bayfield County 
reported that three privy permits were in existence on or adjacent to the lakes. 
 
2.1.2 Holding Tanks 

A holding tank is another type of system.  A holding tank is a watertight receptacle for the 
collection and holding of wastewater.  The minimum size holding tank for up to a 3 bedroom 
house is a 2,000-gallon capacity tank.  When the tank is full a waste hauler must be contacted to 
pump and dispose of the effluent either by land-spreading or at a municipal wastewater treatment 
plant.  When soils and/or topography become limiting factors, a holding tank may be the only 
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viable system.  Thirty-seven holding tank permits were reported by Bayfield County on or 
adjacent to the lakes. 
 
2.1.3 Septic Tanks 

All other systems include an important component called a septic tank.  A septic tank is a water 
treatment device defined by the Department of Commerce as a device which renders inactive, or 
removes, microbiological, particulate, inorganic or radioactive contaminates from water which 
passes through the device or the water supply system downstream of the device.  Bayfield 
County reported 171 septic tank permits for properties on or adjacent to the lakes. 
 
Downstream of the septic tank is another component of a POWTS, the Soil Absorption System 
(SAS), also called a cell.  A SAS cannot be wider than 6 feet; most are designed to be long and 
narrow, to utilize a larger soil area for treatment, including the native soil of the sidewalls of 
each cell.  There are several different types of media used for SAS, including washed and 
screened rock, washed and screened sand, gravel less leeching chamber units, and other artificial 
media. 
 
The most common POWTS is a conventional gravity flow system.  This system includes a septic 
tank and a SAS.  The SAS is located at a lower elevation than the outlet of the septic tank and the 
effluent flows via gravity to the SAS. 
 
A conventional lift system is similar to that of the gravity flow system, but the SAS is located at 
an elevation above the outlet of the septic tank. A separate chamber is required to house a pump 
to dose the effluent to a high point and then the effluent flows to the SAS via gravity.  This 
chamber can be in combination with the septic tank or a separate pump tank.  An in-ground 
pressure distribution system is also a lift system that utilizes the shallowest natural soil possible 
which is 36 inches.  It includes a septic tank, a pump chamber or pump tank, and a pressurized 
dosed cell. 
 
If 36 inches of natural suitable soil are not available, washed and screened sand is needed to 
construct a mound.  Mounds require a large area and a level site.  A mound system also includes 
a septic tank, pump chamber or pump tank, and a pressurized dosed SAS.   
 
Some types of SAS, still present and in use today, once considered acceptable, but are no longer 
being installed due to state code changes include drywells, cesspools and conventional septic 
beds. 
 
Drywells, also called seepage pits, were once commonly installed as a way of treating effluent 
leaving the septic tank. Drywells were constructed out of concrete blocks, bricks, fieldstones, or 
rocks and composed in a 4 – 6 foot diameter cylindrical shape and up to 8 feet in depth. Most 
were installed 5 – 15 feet in the ground. Because of this deep construction technique, not only 
was it dangerous to install drywells, but many were installed in or slightly above ground water 
resulting in untreated effluent entering the ground water. If a drywell was installed in 
groundwater, the system would very seldom fail or back up into a house, because the 
groundwater would flush the system out. The untreated effluent would then travel through the 
ground water to the water we drink and to surface waters of lakes, rivers and streams. Present 
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code requires a minimum separation distance of 36” between the bottom of the infiltrative 
surface of a system and a limiting factor such as groundwater. 
 
The life span of a particular POWTS depends on water usage, household habits, and other 
criteria.  One way to improve effluent quality is to install an Aerobic Treatment Unit (ATU).  An 
ATU introduces oxygen into the treatment tank to improve effluent quality before entering the 
SAS.  An ATU can be installed to rejuvenate a failing SAS, and can also allow for downsizing of 
the installation of a new SAS, if area or soils are a limiting factor.  An ATU is also required to be 
installed in eating establishments and other commercial businesses which have high strength 
waste.   
 
As technology continues to improve, new types of private on-site wastewater treatment 
components and systems will better protect public health and the waters of the state. 
 

3 Lake Namkagon General Information 
The Lakes are located in Bayfield County, Wisconsin, with the nearest town being Cable, 
Wisconsin.  The Namakagon Chain is s a large drainage lake, which has both an inlet and outlet 
stream flows and is located in the headwaters of the Namakagon River.  The Lakes are 
comprised of 3,227 acres with a maximum depth of 51 feet and an average depth of 16 feet.  The 
Lake habitats present in the survey area are very diverse and support a balanced fishery.  The 
Lakes are classified by the WDNR as an A1 Muskellunge fishery.  This classification is 
designated for “trophy waters” for their ability to produce large fish, even though overall 
numbers of fish may be low.  Additionally, the entire Namakagon River and Lakes are classified 
as “Outstanding Resource Waters” by the WDNR.   
 
The Lakes provide year-round recreational opportunities including fishing, swimming, water 
skiing, pleasure boating, snowmobiling and more.  With numerous resorts and vacation 
properties located on the Lakes tourism is a major part of the local economy and the need to keep 
the waters of the Namakagon Chain and surrounding areas pristine is vital. 
 
The following summarizes the lakes physical attributes of the Lakes: 
 

Table 1 - Lake Namakagon Chain Data 

Lake Type Drainage 

Surface Area (acres) 3,227 

Maximum Depth (feet) 51 

Shoreline Length (miles) 43 

Catchment/Drainage Area (sq. miles) 197 

Boat Landings 9 

Residences ~275 
 
3.1 Namakagon Watershed 
The Namakagon Chain is located in the Upper Namakagon River Watershed, which is a sub-
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Historic management of Namakagon Lake has included fishery surveys, stocking, and various 
length and bag regulations.  Historic surveys for walleye occurred in 1989 and 1993 utilizing 
WDNR standardized treaty protocols (Hennessey 2002).  Walleye surveys were also conducted 
in 1976 and 2000 using a different sampling protocol, i.e. electrofishing to both mark and 
recapture walleye for a population estimate. 
 
Recent management has largely focused on public outreach and education, and habitat 
protection.  Protecting spawning areas by efforts to remove beaver dams in tributaries has been 
used to attempt to regenerate lost riverine walleye spawning areas that had been historically 
used.  Also, a sensitive area designation was completed in 2002 to help protect areas that are 
considered high value to aquatic biota and wildlife.  In an attempt to increase habitat complexity 
in areas that had little vegetative cover, 24 fish cribs were cooperatively installed in 2002 and 
2003. 
 
3.3 Namakagon Water Quality 
One way to measure a lakes water quality is though the use of Secchi disk readings.  A Secchi 
disk is lowered into the water of a lake until it can be no longer seen by the observer.  This depth 
of disappearance, called the Secchi depth, is a measure of the transparency of the water.  
Transparency can be affected by the color of the water, algae, and suspended sediments.  
Transparency decreases as color, suspended sediments, or algal abundance increases.  Water is 
often stained yellow or brown by decaying plant matter.  Algae are small, green aquatic plants 
whose abundance is related to the amount of plant nutrients, especially phosphorus and nitrogen.  
Transparency can, therefore, be affected by the amount of plant nutrients coming into the lake 
from sources such as sewage treatment plants, septic tanks, and lawn and agricultural fertilizer.  
Suspended sediments often come from sources such as resuspension from the lake bottom, 
construction sites, agricultural fields, and urban storm runoff. 
 
Transparency is an indicator of the impact of human activity on the land surrounding the lake.  If 
transparency is measured through the season and from year to year, trends in transparency may 
be observed.  Transparency can serve as an early-warning that activities on the land are having 
an effect on a lake. 
 
Secchi disk data allows us to determine the trophic status (or level of nutrient enrichment) of the 
lake.  Trophic State Index (TSI) is a continuum scale of 0 to 100, corresponding with the clearest 
(and most nutrient poor) lake possible, to the least clear (and presumably, most nutrient rich) 
lake possible.  Lakes can be divided into three main levels of nutrient enrichment categories.  
Data collected through the WDNR Citizen Lake Monitoring Program shows Lake Namakagon’s 
TSI values, based on Secchi disk readings and Chlorophyll and Total Phosphorous samples, 
range from the mid 40s to mid 50s.  This classifies Lake Namakagon on the border of 
mesotrophic and eutrophic.   
 
It is important to note that the different lake classification categories actually make smooth 
transitions into each other.  Meaning, data from one date may suggest eutrophic lake conditions 
and data from another date may suggest a mesotrophic lake condition.  If the tendency for a lake 
is to be mesotrophic, we refer to the lake as being mesotrophic.  Being that the Lake Namakagon 
Chain is made up of three different lakes, it is possible to have different classifications.  An 
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example being Jackson Lake, which is much shallower and has a much denser vegetation base 
than the main lake and collected TSI data trends towards eutrophic conditions.  It is also possible 
for different regions within a lake the size of Lake Namakagon with many large bays to have 
different classifications especially near an inlet or outlet stream. 
 

4 The Lake Survey 
The NLA hired Foth to conduct a sanitary survey of Lake Namakagon and prepare this report 
presenting the results of that survey.  This is the first sanitary survey conducted by the 
Association.  The on-site on-water survey was conducted on three consecutive days, September 
14, 15, and 16, 2009. 
 
Sewer permits provided by the Bayfield County Planning and Zoning Department were reviewed 
to gather information on the types and age of systems found along the lakeshore.  Permits 
obtained in the following Township, Range, and Sections, within with the three lakes are located, 
were separated out as being the most likely to impact Lake Namakgon:  Township 43, Range 6, 
Sections 2-4, 9-15, 21;  Township 44, Range 6, Sections 33-35;  and Township 43, Ranges 5, 6, 
7, and 18. 

 
4.1 Field Inspection Techniques 
The survey consisted of visual confirmation of septic system, condition of lakeshore 
groundcover / plants and nearshore water quality.   
 
Additionally, during the 3-day site reconnaissance, Foth staff documented methane readings 
from the near shore using a GM-16 Gas Detector-Passport to record ambient methane readings.  The 
readings were recorded within 5 to 20 feet from the property edge on a continuous basis.  The 
outboard motor was stopped for a period of at least 3 minutes prior to collecting readings to 
mitigate background interference form the outboard exhaust.  The results of this survey did not 
find any indication of elevated methane at any of the residents on the Namakagon Chain.  In 
addition, increased plant growth, raw sewage, or other indications of untreated or partially 
treated waste were not observed during this survey.  
 
4.2 Failing Systems 
When the inspectors encounter a failed system, they will record all information and state the 
reasons for failure. Causes of failure may be a variety of reasons such as: ponding sewage on the 
ground, a collapsed septic tank or drywell, sewage water flowing towards the lake or a well, 
sewer system located in groundwater, or a sewer system that does not have 36” of suitable soils 
below the system.  If the homeowner is present, the inspectors will discuss the reasons for failure 
with them. The Zoning Office will send the owner an “Order for Correction” to replace the 
failing sewer system. State Code requires the owner to replace the system with a code complying 
system within one (1) year of the date of failure.  Should the homeowner disagree with the 
determination of failure, they have the right to hire a licensed person to dispute the findings. A 
qualified licensed person will be a master plumber, master plumber restricted, a POWTS 
inspector and/or a certified soil morphologist.  If the homeowner does not replace the failing 
sewer system within the one year deadline, the Zoning Office can issue a non-compliance 
citation. Currently, the citation fee for noncompliance is $753.00. 
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4.2.1 Definition of Failure 

When homeowners are asked how their sewer system is working, common responses vary:  “the 
system is working fine”, “we’ve never experienced a back-up or sewage on the ground”, or 
“we’ve never had a failure”. Another common excuse is, “we only use the cabin a couple of 
times a year.” State code does not rely of amount of usage. The County Sanitarians relies on the 
State of Wisconsin Department of Commerce’s definition of failure, Chapter 81.01 (92): 
 

“Failing private onsite wastewater treatment system” has the meaning specified under s. 145.245 (4), 
Stats. Note: Section 145.245 (4) reads: 
 
“Failing private sewage system” means a private sewage system which causes or results in any of the 
following conditions: 
 
The discharge of sewage into surface water or groundwater. 
The introduction of sewage into zones of saturation which adversely affects the operation of a private 
sewage system. 
The discharge of sewage to a drain tile or into zones of bedrock. 
The discharge of sewage to the surface of the ground. 
The failure to accept sewage discharges and backup of sewage into the structure served by the private 
sewage system. 

 
4.3 Wisconsin Fund 
The Wisconsin Fund Grant Program was established in 1978 to provide financial assistance to 
property owners with a failing septic system to help protect the public health, safety, and the 
waters of the state.  Most counties in Wisconsin participate in this program.  Not every property 
owner in the county is eligible to receive the grant and filling out the application does not 
guarantee the homeowner will receive assistance.  There are a number of requirements that must 
be met.   
  
1) Permanent residence must be in the state participating in the program and must be occupied by 

the owner 51% of the year. 
2) The System must be considered failing by code. 
3) A Private sewage system serving the principal residence or small commercial establishment 

was constructed prior to July 1, 1978. 
4) A Family income of all owners of the primary residence is less than $45,000 or the gross 

revenue of the small commercial establishment is less than $362,500. 
 
Failing septic systems are divided into three categories: 
 
Category 1 failures are those that fail by discharging sewage to the surface water, groundwater, 
bedrock, or into zones of seasonally saturated soils. These are considered the highest priority, 
and currently this is the only category being funded by the state.   
 
Category 2 systems are those that fail by discharging sewage to the surface of the ground. 
 
Category 3 failures are those that fail by causing the backup of sewage into the residency or 
business served. 
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The State of Wisconsin has budgeted approximately $2.9 million dollars annually for the grant 
program.  The homeowners grant is approximately 50% of the system cost, and not to exceed 
60% of the total system cost.  The maximum grant for a small commercial business is $7,000.  
Monies received through the Wisconsin Fund Grant are a reimbursement to the homeowner.  It 
can take up to a year to receive a reimbursement check. 
 
4.4 Sewer Survey Results 
The permit data used for this report can be found in Appendix A.   
 
4.4.1 Permit Review 

The permit review of the specified Township-Range-Sections found 177 permitted sanitary 
sewers in the survey area.  The following table provides the permit type and number of each.  
 

Table 2 - Permit Type 

Replacement 101 

New 67 

Add to Existing 3 

Tank Only 3 

Reconnect 1 

Repair 1 

Revision 1 
 
The following table provides the sanitary sewer type and number of each. 
 

Table 3 - Sanitary Sewer Type 

Non-Pressurized In Ground 59 

Holding Tank 37 

Mound 36 

Tank Only 3 

Conventional 21 

In Ground Pressure 10 

Aerobic Treatment Unit 4 

At Grade 4 

Privy 3 

Not Applicable / Unknown 2 

Other 1 
 
The following table provides the age categories for sanitary sewers and number of each. 
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Table 4 - Sanitary Sewer Age 

Prior to 12-31-1999 37 

1-1-2000 to 12-31-2005 89 

1-1-2006 45 

Not Applicable / Unknown 6 
 
4.4.2 Field Observation 

Scott McConnell, Foth Civil Technician, was on-site September 14-16, 2009, to perform field 
observations along the shores of Lake Namakagon, Jackson Lake, and Garden Lake.  The air 
temperature ranged from 55° F to 72° F with winds calm to light (5 mph to 15 mph) from the 
northwest.   
 
There were three (3) possible positive alarms, however these may have been due to boat motor 
exhaust, as on a second pass no at these three spots no alarm was detected. 
 

Table 5 - Possible Detections 

Jackson Lake (East side) N46.24905° 
W091.11430° 

Near map point 617 

Lake Namakagon (North Bay, 
near old red cabins) 

N46.23209° 
W091.09013° 

Near map point 974  

Garden Lake (South shore, 
Michigan Bay) 

N46.20012° 
W091.06894° 

Near map point 064 

 

4.5 Lake Use Survey Results 
On May 25, 2010, the NLA mailed a lake use and opinion survey to riparian property owners on 
the Namakagon Chain of Lakes.  The entire survey was comprised of 48 total questions related 
to stakehoders perception of the overall resource quality, use, and specific questions about their 
properties including potable well and on-site waste water management questions.  Five of the 
forty eight questions were specific to potable well and on-site waste water management (see 
Appendix B, questions 33 through 37). 
 
Overall the respondent answers were consistent with the information obtained from Bayfield 
County Planning and Zoning Department.  The following is a summary of the respondent’s 
answers.  
 

4.5.1 Question 33, Questions Related to Potable Well(s) Serving the Property 

Ninety percent of the respondents reported that their properties were served by private potable 
wells.  Over 75% reported that they had had their wells tested in the last ten years.  Of the 
respondents that replied to the nature of the tests almost all reported testing for bacteria and 
nitrite and a vast majority reported including lead and pesticides in the analysis. 
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Over 75% of the 185 that responded to this question reported that their wells were either drilled 
(93) or driven points (37).  A significant majority (106) of the respondents reported that their 
wells were constructed within the last 10 years; again this is consistent with the information 
collected on septic systems indicating a significant new construction and major remodeling surge 
on and adjacent to the lakes from the late 1990’s until present. 
 

4.5.2 Question 34, Type of Septic System Used at Residence 

Approximately 75% of the 190 respondents to this question stated that their properties were 
served by a septic tank and drain field disposal system.  Approximately 20% of the respondents 
stated that a holding tank was utilized to manage their waste water.  This is consistent with the 
data collected from Bayfield County and is a higher ratio of on-site systems to holding tanks 
compared to other lakes in northern Wisconsin.  This appears to indicate strong adherence to 
County and local zoning regulations and a significant number of newer homes and major 
remodeling projects that have taken place in the last 10 years on the Namakagon Chain. 
 

4.5.3 Question 35, Age of Septic Systems 

Approximately 40% of the 186 respondents to this question stated that their systems were less 
than 10 years old, 40 % stated that their systems were 10-25 years old, and approximately 20% 
stated that their systems were over 25 years old or did not know the age of their systems. 
 
These results indicate that many systems on the Chain have been constructed during the era 
when county and state codes and enforcement required modern systems that were designed and 
engineered to site specific conditions to protect human health as well as the surface and ground 
water resources on and adjacent to the respondents properties. 
 

4.5.4 Question 36, Frequency of System Pumping 

Over 75% of the 176 respondents to this question reported that their systems were pumped (and 
presumed inspected) at least every three years.  The largest percentage of this category reported 
having their systems pumped every three years in compliance with state and county rules.   
 
Only three of the respondents reported that deviancies or code violations related to their systems 
were reported by the licensed inspectors to the property owners.  This information is consistent 
with information provided by Bayfield County.  In addition, over 95% of the respondents 
reported that they had no immediate plans to upgrade their systems in the next five years. 
 
The results of this question indicate that the vast majority of the property owners are in 
compliance with existing state and local requirements for system maintenance and inspections 
and that there is not a significant incidence of deficiencies or code violations related to systems 
on and adjacent to the resource. 
 
4.5.5 Question 37, Estimated Distance Between Potable Well and Septic System 

It was difficult to conclusively interpret the answers to this question.  Approximately 70% of the 
respondents reported that the separation between their well and septic systems was greater than 
51 feet; however approximately 25% reported that the separation was observed to be in the 10 to 
50 foot range.  Given the aggressive enforcement by Bayfield County of existing codes it is 
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assumed that most of the respondents in this category did in fact have separations between the 
well and septic systems that are within those specified by codes and that it was just an 
interpretation error on the part of the respondents. 
 

5 Project Discussion Summary 
Approximately 177 on-site waste disposal management systems exist on or adjacent to the 
Namakagon Chain as reported by Bayfield County Planning and Zoning Department (Bayfield 
County).  Of these permitted systems the vast majority (171) are either new, replacement, or 
additions to existing systems.  In all these cases the systems were designed and inspected to 
assure compliance with current state and county codes for on-site waste disposal systems. 
According to Bayfield County there are no current open code enforcing actions for any of the 
171 systems. 
 
The results of the lake use survey did not reveal a perception on the part of the respondents of 
issues with their on-site systems or those of other residents on or adjacent to the resource.  In 
addition, the results of the on-site on-water visual survey and methane survey conducted by Foth 
did not reveal evidence of failing or altered systems.   
 
Bayfield County has a very aggressive monitoring program in place mandating inspections at 
least every three years in concurrence with the pumping of septic tanks within the county.  This, 
along with public education by state, county, and plumbing professionals serving the area have 
resulted in well designed and managed systems both within the county and the Namakagon 
watershed. 
 

6 Recommendations and Conclusions 
Based upon the findings of this survey it is recommended that the NLA, Bayfield County, and 
the property owners on and adjacent to the Namakagon Chain continue their efforts to maintain 
well designed, managed, and code-compliant on-site wastewater systems within the Namakagon 
watershed.  It is recommended that the NLA communicate with Bayfield County on at least a 
yearly basis to review the current state of on-site wastewater systems on or within the watershed 
including new, replacement, and repair permits as well as documented code violations and 
citations issued within the watershed. 
 
It is also recommend that the NLA, Namakagon Township, and Grandview Township provide 
Wisconsin Department of Commerce and UW Extension on-site wastewater system educational 
information at their respective Town Halls and meeting places for the public to review.  
Notification of the existence of these educational materials as well as web links to informational 
web sites could be provided to residents in NLA and Township newsletters.  It would also be 
recommended that local plumbers, septic pumpers, and potable well drillers be provided with 
educational information to leave with residents within the watershed when they have contact 
with the property owners.  
 
6.1 Long Term Planning 
The NLA, Namakagon Township and Grandview Township should evaluate the feasibility of 
forming a sanitary district to serve the Namakagon Chain.  This could include small diameter 
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sewers connected to a treatment plant, on-site cluster systems (serving multiple residences and/or 
businesses) or a combination of the two options.  The sanitary district would provide a long term 
mechanism to provide wastewater management options for residents and insure the long term 
protection of the quality of the Namakagon Chain water quality.  
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Appendix A 

Sanitary Sewer Reports 
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Appendix B 

Lake Use & Opinion Survey Results 

 

  
 
































