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MEMO 
 
 
TO: Attorney Paul Kent, Stafford Rosenbaum 
 
FROM: Dave Arnott, P.E. 
 Don Heikkila, P.E. 
 
DATE: July 9, 2020 
 
SUBJECT: Town of Peshtigo Water Supply Alternative Analysis (DRAFT) 
 

1) Background 

A consultant for Tyco Fire Products LP (Tyco), a subsidiary of Johnson Controls Inc. (JCI), prepared 
a Remedial Actions Operation Report (RAOR) dated September 2019, to identify and evaluate 
alternatives to provide a long-term drinking water supply to a portion of the Town of Peshtigo where 
private groundwater wells have been affected by the presence of per- and poly-fluoroalkyl substances 
(PFAS).  The RAOR identified eight (8) alternatives for providing a long-term drinking supply, and 
through an initial screening, four (4) alternatives were evaluated in greater detail to make a selection 
and recommendation for providing a long-term drinking water supply.  The recommended alternative 
included expanding the City of Marinette public water system to provide retail water service to the 
affected residents within the Town of Peshtigo. 

The RAOR was carefully reviewed by the Wisconsin Department of Natural Resources (WDNR). 
Several iterations of the report were made and an appendix was written to document the WDNR’s 
review comments and questions and provides additional information to address the concerns.  

The City of Marinette has expressed technical, economic, and political concerns regarding the 
recommendations in the RAOR.  The purpose of this memorandum is to provide an independent 
evaluation with regards to the public/political, legal, financial, and technical aspects of the eight (8) 
alternatives identified in the RAOR.  

a) Nature of Problem 

Tyco discovered PFAS in the groundwater when borings were drilled near the perimeter of the 
Ansul Fire Technology Center (AFTC) located at 2700 Industrial Parkway South, Marinette, WI.  
Following the discovery of PFAS in the groundwater at the site of the AFTC, Tyco conducted 
further testing of private drinking water wells in the Town of Peshtigo to define the extent of 
migration of PFAS products in the groundwater.  Samples from 171 private water supply wells on 
160 properties were sampled and tested.  Of the 171 wells that were tested, 168 water samples 
were positive for PFAS. Generally, the groundwater wells with positive test results are to the 
south and southeast of the site of the AFTC, south of University Drive, along County Road B, and 
east of County Road B extending east to the bay of Green Bay, and along Rader Road to the 
south.  

b) Service Area 

The RAOR identified a conceptual layout of water main pipeline to provide municipal water 
service from the City of Marinette or the City of Peshtigo to the affected properties in the Town of 
Peshtigo.  The service area for long-term drinking water supply generally borders the alignment of 
the conceptual layout of the water main.    
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c) RAOR Alternatives 

As discussed above, the RAOR identified eight (8) alternatives to provide a long-term drinking 
supply to the affected area in the Town of Peshtigo.  The alternatives in the RAOR were as 
follows: 

Alternative No. 1 – Expansion of the City of Marinette Water System to include the Town 
of Peshtigo Service Area 

 
Alternative No. 2 – City of Marinette to Provide Wholesale Water Service to the Town of 
Peshtigo Sanitary District 

 
Alternative No. 3 – Use Existing Private Wells with Point of Entry Treatment Systems 

 
Alternative No. 4 – Use Private Special Casing Deep Water Supply Wells in the Town of 
Peshtigo 

Alternative No. 5 – Implement a Town of Peshtigo Public Water System 

Alternative No. 6 –Combination of Water Supply Methods 
 

Alternative No. 7A – City of Peshtigo to Provide Wholesale Water Service to Town of 
Peshtigo Sanitary District 

Alternative No. 7B - City of Peshtigo Public Water Supply Expansion 

The RAOR identified that all alternatives were not intended to support future growth or demands 
that may occur by subdividing parcels of land for additional development.  The alternatives were 
evaluated based on up to 164 residences with private wells in the Town of Peshtigo well sampling 
area that would potentially be served by each of the alternatives. 

The alternatives were evaluated based on the following four criteria outlined in the RAOR: 
Provide a safe, reliable drinking water supply for a minimum planning period of 20 years; replace 
the water supply that existed at the time PFAS was detected without improving quantity or 
providing for additional growth; provide for flexibility to accommodate a larger well sampling area; 
and not require residents to operate and maintain additional water treatment system to meet 
drinking water standards.  

Alternatives No. 1, No. 2, No. 4, No. 7A, and No. 7B were selected for more detailed evaluation 
after an initial screening and stakeholder feedback.  Alternative No. 4 was excluded from further 
evaluation resulting from comments received from the WDNR stating that the project may not be 
approvable because it may not meet the remedy selection criteria in the Wisconsin Administrative 
Code (WAC) and Chapter 281 of the Wisconsin Statues, and a comparative analysis with 
Alternatives No. 1, No. 2, No. 7A and No. 7B. 

The remaining alternatives included supplying the affected area of the Town of Peshtigo with a 
drinking water supply from currently established public water systems, the City of Marinette, or 
the City of Peshtigo.  The detailed evaluation of the RAOR selected Alternative No. 1 as the 
recommended alternative based on meeting the long-term water supply objectives and having 
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less initial capital cost and lower operating and maintenance costs than the City of Peshtigo 
serving the affected area in the Town of Peshtigo. 

d) Fire Protection – General 

Conceptual designs and capital cost estimates were presented in the RAOR for serving the 
affected area of the Town of Peshtigo from the City of Marinette and the City of Peshtigo.  The 
conceptual designs for service from both the City of Marinette and the City of Peshtigo included 
approximately 4.6 to 6.8 miles of water main in the service area (depending on the development 
scenario) including a combination of 6-inch and 4-inch diameter water mains, with seven (7) 
manual flushing hydrants intended to be used to maintain adequate water quality.  Hydrants for 
providing fire protection to the residences in the service area were not included in the conceptual 
design. 

i) Retail Service Alternatives from the City of Marinette and the City of Peshtigo 

Both the City of Marinette and the City of Peshtigo charge each water system customer for 
public fire protection based on the size of the customer meter. Generally, the Public Service 
Commission of Wisconsin (PSC) requires that rates for each customer class be equal, 
meaning that a utility may not charge more or less for any service it performs based on the 
rate schedule filed with the PSC. 

Extending the retail service area could result in extending the service area of the City’s fire 
departments depending if the service area is annexed or based upon the terms of the water 
service agreement.  The level of service in the proposed service area, as conceptually 
described in the ROAR, would be significantly less than the level of service within the current 
service areas of the City of Marinette and the City of Peshtigo since public fire protection 
benefits of hydrants are not currently included.  It is our recommendation that hydrants for 
public fire protection be included in any design that includes expanding the current service 
area of any established public water system that would be providing retail water service to the 
service area currently within the Town of Peshtigo.  This would allow equitable charges for 
providing fire protection services within an expanded retail service area.  Providing public fire 
protection for the service area will result in increasing capital costs for expanding the water 
systems resulting from the addition of hydrants at approximately 600-foot intervals and the 
need to increase the size of the currently proposed 4-inch diameter water main to 6-inch 
diameter to meet the requirements of Chapter NR 811 of the WAC. 

A municipal water service agreement to provide water service on a wholesale basis to a 
separate utility or sanitary district may be arranged to exclude fire protection.  Rates for 
wholesale water service excluding fire protection can be established base on the traditional 
cost-of-service approach. 

e) Agricultural Irrigation Demand - General 

Currently, irrigation water in the proposed service area is estimated to be very low.  A review of 
the database maintained by the WDNR did not identify any high capacity wells within the affected 
area in the Town of Peshtigo.  A preliminary search of private wells used for irrigation within the 
affected area in the Town of Peshtigo identified less than four (4) wells.  The private wells are 
primarily used for residential gardens.  Costs for water used for irrigation would be recovered 
through usage charges with either retail or wholesale public water supply service. 
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f) Future Development Considerations 

The current zoning for the service area proposed for an alternative water supply in the Town of 
Peshtigo is largely Single Family Residential (1.5 acre minimum lot size) , a small area of 
Business District (commercial land) south of University Drive and north of Madsen Road along 
County Highway B, and some Agricultural (1.5 to 5 acres) land mostly on the west and southern 
portions of the service area. 

Most of the land use, based on current zoning for the service area in the Town of Peshtigo, 
historically results in lower unit water consumption (on an acreage basis) when compared to high 
density residential, multi-family residential, commercial and industrial type land use. 

If retail water service (expansion of the City Water System) is provided to these areas and the 
service area is annexed by the City of Marinette, the current zoning established by the Town of 
Peshtigo could be adopted by the City.  This would avoid high density/higher water consumption 
type development and reduce the potential for higher water demand in the proposed service area.  
This would minimize the potential for additional capital costs to replace the proposed water main 
sizes in the RAOR with larger size water main in the future. 

Wisconsin Statute §66.0813(3)(a) provides a means for the City to limit utility service in 
unincorporated areas by establishing an ordinance to delineate the service area.  The ordinance 
may be used to limit obligation to provide water service to only the delineated service area, and 
no obligation to provide water beyond the delineated service area.  This method may be utilized 
by the City if retail service is provided to the affected area of the Town of Peshtigo without 
annexation. 

Wisconsin Statute §66.0813(3)(b) provides a means for the City to limit water service to a 
delineated area within an agreement as a wholesale provider of water.  The agreement may be 
used to limit obligation to provide water service only to the delineated service area.  The 
agreement may also contain limitations on the quantity of water delivered, procedures to 
accommodate additional growth or demands in the delineated service area, define normal and 
excessive daily, monthly, quarterly, or annual water consumption and establishing separate rate 
structures for normal and excessive consumption.  This method may be utilized by the City if 
providing wholesale water service to the affected area of the Town of Peshtigo. 

g) Financial Impacts – General 

The capital and operation and maintenance cost estimates presented in the RAOR, in our 
opinion, are reasonable based on the level of definition (conceptual level projects) for each of the 
alternatives evaluated in detail.  However, additional capital costs and increased operation and 
maintenance costs are possible and likely if service is to be provided on a retail basis by the City. 

Capital costs presented in the report do not include hydrants for public fire protection.  If hydrants 
are ultimately required, the proposed 4-inch diameter water main identified in the ROAR would 
need to increase to 6-inch diameter water main to comply with requirements of NR811 of the 
WAC.  Additionally, the cost to operate and maintain the water system will increase with the need 
to exercise and operate additional valves and hydrants. 

The RAOR included a method to estimate the quality of water estimating water age in the City of 
Marinette, City of Peshtigo and the various scenarios of proposed water main stages in the 
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affected area of the Town of Peshtigo.  The estimated age of water for the affected area in the 
Town of Peshtigo, when serving all potential parcels and potential expansion, ranged from 96 to 
144 hours in all looped portions of the proposed distribution system, and ranged from 144 to 168 
hours in dead-end mains.  There is an area within the current service area in the City of Marinette 
where continuous flushing is needed to maintain desired chlorine residuals on Parsek Street.  
Figure 6-3 in the RAOR estimated the water age on Parsek Street to be in the range of 96 to 144 
hours.  With the addition of water mains to service portions of the Town of Peshtigo, the water 
age on Parsek Street ranges from 96 to 168 hours as shown in Figures 6-4, 6-5, and 6-6.  When 
comparing the estimated water age in the Town of Peshtigo to an area of historically low chlorine 
residual in the City of Marinette on Parsek Street, there is a potential that additional flushing of 
water will be required in the City of Marinette and within the affected areas in the Town of 
Peshtigo to provide desired levels of residual chlorine to maintain water quality. 

In addition to maintaining chlorine residual, increasing the water age may result in additional 
challenges if the City of Marinette was to provide water to the affected area of the Town of 
Peshtigo.  Additional flushing may be needed to maintain compliance with disinfection by-product 
(Total Trihalomethane and Halo Acetic Acids (five)) Locational Running Annual Average 
concentration limits established in NR809 of the WAC. 

Operation and maintenance costs are likely underestimated in the RAOR if the City of Marinette 
was to provide retail water service based upon additional needs for flushing to maintain chlorine 
residual and disinfection by-product water quality.  It should be noted that the RAOR estimated 
that 211 customers would be provided with water service.  Water age in the proposed distribution 
system in the affected area of the Town of Peshtigo would increase if the number of customers 
that connect to the new water system is less than the 211 customers estimated.  This would 
further increase the potential for reduced water quality. 

With increases in water used for flushing to maintain water quality, an increase in the amount of 
non-revenue water will be noticed if retail service is provided by the City of Marinette.  It is 
assumed than an intermunicipal agreement would provide a mechanism for the City to receive 
compensation for flushing water to maintain water quality if the City of Marinette was to provide 
water to the Town of Peshtigo on a retail basis without annexation. 

If providing water service through a wholesale basis, water used for flushing would be metered 
and costs can be recovered through the rate structure established in the wholesale agreement. 

2) Alternative Analysis 

A summary of advantages and disadvantages of each alternative from the political, legal, financial, 
and technical perspectives are included in Attachment 1. The following sections include a summary of 
the most important advantages and disadvantages from each perspective for each alternative. 

a) Alternative 1 -Expansion of City of Marinette Water System to Include the Town of Peshtigo 
Service Area 

i) Political 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a retail sales basis.  The water 
system is operated and maintained by the staff of an established and experienced utility. 
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Challenges with this alternative include policies of the City of Marinette established by 
ordinance where annexation is required to provide retail water service and potential 
unwillingness by Town of Peshtigo residents for annexation to the City.  If annexation is 
waived by the City, border agreements and intermunicipal agreements must be established 
between the two municipalities that would establish the limits of retail water service.  This 
alternative also reduces growth potential within the current service area of the City of 
Marinette. 

Switching from a groundwater supply to a treated surface water supply will result in aesthetic 
water quality differences.  Residents in the Town of Peshtigo may not prefer to be provided 
with treated surface water as the drinking water supply. 

In addition, the water distribution system proposed in the ROAR does not provide the 
potential retail customers with the benefit of public fire protection. 

ii) Legal 

In this alternative, the City of Marinette may define the area to be served with retail water 
service by annexing the affected area in the Town of Peshtigo or by establishing an 
ordinance to delineate the service area if annexation does not occur. 

By providing retail water service to the affected area in the Town of Peshtigo, the City of 
Marinette would be responsible for assuring adequacy of service to all customers within the 
retail service area defined by annexation or by ordinance. 

iii) Financial 

The financial impact of this alternative would address the currently known PFAS areas.  This 
alternative is the most cost effective of the feasible long-term alternatives presented. 

The capital costs presented in the report for this alternative would be covered by JCI for the 
existing PFAS contaminated areas.  The operation and maintenance costs would increase 
partly due to an additional operator that may be needed, along with increased non-revenue 
water costs from incremental flushing.  Relationships with new customers outside the 
municipality creates the risk of an increase in consultant and/or legal fees associated with 
regulatory disputes and/or litigation.  The City will also incur legal costs to negotiate 
intermunicipal agreements. 

This alternative only addresses the known areas of discovery for the PFAS contamination.  
Any future growth affected by PFAS contamination would need to be revisited to address the 
contamination in the newly discovered areas.  Given JCI’s current reluctance to expand its 
site investigation, conflict seems likely over who would be responsible for the incremental 
capital costs to serve these areas. 

Additionally, annexation may be a risk to the City of Marinette.  If the annexation requirement 
is waived, Marinette would likely never annex the properties in question and would not gain 
incremental property-tax revenue.  If Marinette does annex the area, there would be an 
obligation by the City of Marinette to take on remediation of the contaminated soils for 
municipally owned properties if JCI reneges or goes bankrupt.  The land will also have 
diminished value due to known contamination. 
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iv) Technical 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a retail sales basis.  The water 
supply source is adjacent to the affected area, is stable, and the quality of water generally 
does not change over time.  The water supply delivered is monitored and regulated by the 
WDNR.  The operation and maintenance of an extension of the water system to the affected 
area of the Town would be performed by an experienced utility.  The City of Marinette would 
have input on the materials used in construction and can operate and maintain the system to 
minimize cost to rate payers. 

There is potential that all residents in the affected area in the Town of Peshtigo may chose 
not to connect to the water system, where consumption estimates presented in the ROAR 
may be less and result in increased water age.  As discussed in item 1) g) above, 
maintenance of chlorine residuals and the potential or increased concentrations of TTHM and 
HAA5 can be of greater concern with increased water age and increase the possibility of 
additional O&M expenses related to flushing and non-revenue water. 

In addition, the water distribution system described in the ROAR does not include hydrants 
for public fire protection. 

b) Alternative 2 – City of Marinette to Provide Wholesale Water Service to the Town of Peshtigo 
Sanitary District 

i) Political 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a wholesale basis to a sanitary 
or utility district formed and operated by Town.  The Town of Peshtigo would be autonomous 
with respect to operation and maintenance of the water distribution system. 

Challenges with this alternative include the development and general consensus between 
each municipal entity with water service agreements and intermunicipal agreements.  The 
wholesale water service agreement and intermunicipal agreements must establish the limits 
of wholesale water service and define the water service area.  In addition, this alternative 
reduces growth potential within the current service area of the City of Marinette. 

Switching from a groundwater supply to a treated surface water supply will result in aesthetic 
water quality differences.  Residents in the Town of Peshtigo may not prefer to be provided 
with treated surface water as the drinking water supply. 

In addition, the water distribution system proposed in the ROAR does not provide the 
potential customers with the benefit of public fire protection from the sanitary or utility district 
formed by the Town of Peshtigo. 

ii) Legal 

In this alternative, the sanitary or utility district established by the Town of Peshtigo would be 
responsible for assuring adequacy of service to the customers in the affected area of the 
Town of Peshtigo.  The City of Marinette may define the service area and establish limitations 
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on the quantity of water supplied to the sanitary or utility district by the terms and conditions 
of a wholesale water agreement. 

Generally, the regulatory agencies discourage creation of water systems of this size, and 
approval by the PSC and WDNR will be required.  The stability of a sanitary district or utility 
district established by the Town of Peshtigo is a general unknown.  It may be challenging for 
the Town to demonstrate adequate financial, managerial, and technical capacity to establish 
a new district to meet the requirements of Chapter NR 810 of the WAC. 

iii) Financial 

The financial impact of this alternative would address the currently PFAS areas.  Like 
Alternative 1, this would add no initial capital cost to the City of Marinette. 

The capital costs presented in the report for this alternative would be covered by JCI for the 
existing PFAS contaminated areas.  Initial legal costs from negotiating a wholesale 
agreement and an agreement with JCI regarding capital costs would likely not be paid for by 
JCI.  Just like Alternative 1, this relationship creates the risk of regulatory and/or litigation 
disputes, which lead to increased consultant and legal fees.  Several wholesale water 
customers have been entangled with costly disputes with their suppliers that drag on for 
years, sapping both money and the attention of key decision makers. 

This alternative only addresses the known areas of discovery for the PFAS contamination.  
Any future growth affected by PFAS contamination would need to be revisited regarding the 
alternatives to address the contamination in the newly discovered areas.  Given JCI’s current 
reluctance to expand its site investigation, conflict seems likely over who would be 
responsible for the incremental capital costs to serve these areas.  In a wholesale 
arrangement, the conflict would be between JCI and the Town, but the conflict could pull 
Marinette into negotiations between the two parties.  

Additionally, if Marinette supplies this area with water, it is highly unlikely that any properties 
in this area would ever be annexed.  The potential fallout of the new utility remains a risk to 
the City of Marinette: if the new utility within the Town of Peshtigo should fail, Marinette would 
likely be encouraged to take it over.  One way to mitigate the risk is to contract with the Town 
to have Marinette operators assist the new water utility as part of the wholesale agreement to 
ensure this utility has a successful beginning. 

iv) Technical 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a wholesale basis.  The water 
supply source is adjacent to the affected area, is stable, and the quality of water generally 
does not change over time.  The water supply delivered is monitored and regulated by the 
WDNR. 

There is potential that some residents in the affected area in the Town of Peshtigo may chose 
not to connect to the water system, where consumption estimates presented in the ROAR 
may be less and result in increased water age.  As discussed in item 1) g) above, 
maintenance of chlorine residuals and the potential or increased concentrations of TTHM and 
HAA5 can be of greater concern with increased water age and increase the possibility of 
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additional O&M expenses for the Town sanitary or utility district related to flushing and non-
revenue water.  This system would be consecutive to the City of Marinette and may require 
the addition of chlorine to boost the existing chlorine residual. 

In addition, the water distribution system described in the ROAR does not include hydrants 
for public fire protection. 

c) Alternative 3 – Use Existing Wells with POET Systems 

i) Political 

This alternative would allow the Town of Peshtigo to remain as currently established without 
forming a sanitary or utility district.  Residents within the Town would be able to keep their 
private wells and would maintain the rural feel of the affected area.  Annexation, 
intermunicipal agreements, border agreements, or wholesale water service agreements 
would not be required. 

The disadvantages of this alternative include residents within the affected area of the Town of 
Peshtigo would be responsible and inconvenienced with long-term maintenance of POET 
systems.  Current residents may not find POET systems as suitable long-term solution.  In 
addition, the regulatory agencies generally consider POET systems as a short-term interim 
solution to providing a safe source of drinking water.  In recent discussions with the WDNR, 
they have indicated a very strong preference for a municipal system solution to the water 
source in the Town of Peshtigo. Obtaining WDNR approval for this approach may not be 
feasible.  This alternative also has the potential for reduced property values based on known 
water quality issues related to PFAS. 

ii) Legal 

This alternative would avoid legal issues related to annexation, intermunicipal agreements, 
and wholesale water agreements. 

The challenge with this alternative is that the WDNR considers POET systems as a 
temporary emergency water supply in accordance with Chapter NR 738 of the WAC and not 
a long-term solution. 

iii) Financial 

On its own, this alternative has the lowest capital costs and is least likely to produce disputes 
between the Town of Peshtigo and neighboring municipalities.  However, this is considered a 
temporary solution, so additional costs from another alternative would eventually follow. 

This alternative proposes to use existing private wells to address PFAS contamination.  The 
main costs come from treating the water to ensure it is safe.  Given that other costs from a 
different alternative will inevitably follow, this alternative is not likely cost effective. 
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iv) Technical 

This alternative can be implemented relatively quickly to reduce PFAS concentrations in the 
water, and POET system can also address many aesthetic water quality concerns.  The 
residents in the affected area would remain with a water supply that does not contain chlorine 
or fluoride. 

Currently, there are no NSF-approved POET systems for removal of PFAS.  There are NSF 
approved Point of Use (POU) system for removal of PFAS, and these systems are typically 
installed at the faucet most used for obtaining drinking water.  Monitoring the performance 
and maintenance of POET systems would be the responsibility of the property owner and not 
by the WDNR.   If not monitored and properly maintained, removal efficiency of the system 
will be compromised and expose the property owner to higher levels of PFAS and may lead 
to health concerns. 

Reverse osmosis or ion exchange type POET system would not be recommended for the 
affected area since waste streams generated from these types of systems would be 
discharged to the private on-site wastewater treatment system (POWTS).  The effluent from 
the POWTS is typically discharged to a drainage field on the property, where there is high 
potential for returning PFAS compounds to the local soils and groundwater. 

The level of treatment required to ensure a safe water supply may need to change with time.  
Additional treatment units may need to be installed if the concentration of PFAS increases to 
ensure safe concentrations of PFAS in the drinking water. 

d) Alternative 4 – Use Special Casing Deep Water Supply Wells in Town of Peshtigo 

i) Political 

This alternative would allow the Town of Peshtigo to remain as currently established without 
forming a sanitary or utility district.  Residents within the Town would be able to keep their 
private wells and would maintain the rural feel of the affected area.  Annexation, 
intermunicipal agreements, border agreements, or wholesale water service agreements 
would not be required. 

The disadvantages of this alternative include aesthetic water quality differences from the 
existing water quality from shallow wells, and a risk perceived by the residents in the Town 
based on exposure to radium. In addition, the regulatory agencies generally do not favor this 
alternative.  This alternative also has the potential for reduced property values based on 
known water quality issues related to PFAS. 

ii) Legal 

This alternative would avoid legal issues related to annexation, intermunicipal agreements, 
and wholesale water agreements. 

The challenge with this alternative is that the WDNR has concerns that private special casing 
deep wells do not ensure long-term effectiveness to guarantee no impact from PFAS, 
difficulties in monitoring effectiveness of this alternative.  In addition, the property value of the 
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parcels and homes in the affected area may be reduced based on requirements to disclose 
items that would significantly impart the health or safety of future occupants. 

In the case of multi-residence wells, potential legal and civic issues are possible for operation 
and maintenance activities, costs associated with pump replacement, sampling and analysis 
fees, and document fees associated with change of property ownership. 

iii) Financial 

This alternative may have less capital cost than any of the municipal supply alternatives 
presented in the report.  This alternative is also among the least likely to result in a dispute 
between the Town of Peshtigo and neighboring communities. 

The operation and maintenance expenses would likely be higher than the other alternatives 
presented.  The capital costs are unknown as well and would depend on the quality of the 
water that the wells produced, as low-quality water would necessitate expensive treatment.  
Capital costs are also unknown because the quantity of water could be low in some areas, 
requiring more drilling than anticipated.   

iv) Technical 

This alternative would have a relatively short implementation time.  The residents in the 
affected area would remain with a water supply that does not contain chlorine or fluoride, and 
home treatment systems would address many aesthetic water quality concerns with water 
from the deep aquifer. 

In order for this alternative to be successful, the presence of a confining geologic formation is 
needed between the upper aquifer and deep sandstone aquifer within the affected area of the 
Town of Peshtigo.  If present, the integrity of the confining geologic formation must not be 
compromised either by natural fractures or by man-made perforations (improperly abandoned 
wells or un-grouted wells) to prevent migration of PFAS to the deep sandstone aquifer.  
Currently, studies have not yet been performed to identify a suitable confining unit. In 
addition, the exact location and extent of the required confining unit is unknown since the 
contaminant plume is likely to increase in area with time. 

The long-term effectiveness of a special cased deep private well cannot be guaranteed to 
ensure migration of PFAS is prevented in the lower aquifer to water quality will meet all goals.  
In addition, treatment may be required for naturally occurring contaminants such as iron, 
sulfates, nitrates, radium, strontium, and boron.  If treatment is not provided, or operation and 
maintenance of home treatment systems is not performed properly, residents may be 
exposed to water quality issues with serious health concerns. 

Additional information on the evaluation of special casing deep water supply wells is included 
in Attachment 2. 
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e) Alternative 5 - Implement a Town of Peshtigo Public Water System (Deep Wells or Lake Michigan 
Water Supply) 

i) Political 

This alternative would establish a water utility owned and operated by the Town of Peshtigo 
using groundwater or surface water as a source of supply. Elected members of the Town can 
provide guidance and input on the extent of the service area and would have the capability to 
expand the supply and distribution system to accommodate additional customers if desired.  
Management, operation, and maintenance of the water system would be under the direction 
of the Town of Peshtigo and the regulatory agencies.  This alternative would not require 
annexation of the affected area to a neighboring City and would not require intermunicipal 
agreements or border agreements beyond emergency connections to another water system if 
needed. 

The disadvantages for this alternative include concerns about long term viability and 
sustainability of a small water utility established by the Town, and generally regulatory 
agencies do not favor creation of small water utilities.  If surface water from Lake Michigan is 
proposed as a source of supply, residents within the Town of Peshtigo may not favor this 
approach based on aesthetic concerns of the source. 

ii) Legal 

In this alternative, the utility established by the Town of Peshtigo would be responsible for 
assuring adequacy of service to the customers in the affected area of the Town of Peshtigo. 

Generally, the regulatory agencies discourage creation of water systems of this size, and 
approval by the PSC and WDNR will be required.  The stability of a utility established by the 
Town of Peshtigo is a general unknown.  It may be challenging for the Town to demonstrate 
adequate financial, managerial, and technical capacity to establish a new utility to meet the 
requirements of Chapter NR 810 of the WAC. 

iii) Financial 

This financial impact of creating a new water system is the highest capital costs of all 
alternatives.  Additionally, JCI is the least supportive of this alternative, although that does not 
necessarily need to be a barrier from Marinette’s perspective. 

The capital costs of creating a new water system are high, especially for a small demand for 
water.  Since creating a new water system would require approval by regulatory agencies, 
there would be added costs associated with establishing a new utility.  In addition, assuming 
that this new utility is created, there would be additional capital and operation and 
maintenance costs associated with the daily operations to run the utility.  Given that the Town 
of Peshtigo has no experience with running a water utility, the challenges it would face could 
prove insurmountable, leading to the system failing and Marinette being encouraged to take it 
over.  These risks could be mitigated by Marinette sharing its operations expertise through a 
contractually negotiated relationship. 
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From Marinette’s perspective, this option would eliminate the need for extensive negotiations 
to create an intermunicipal agreement and the risk of a contentious, expensive dispute if the 
relationship between the two communities were to sour. 

iv) Technical 

A water utility established by the Town of Peshtigo would allow autonomy of the Town for 
providing supply capacity and establishing the areas to be served with a public water supply.  
The water supply provided by a public water utility established by the Town would be 
regulated by the WDNR ensuring a higher quality of water delivered to the residents within 
the affected area.  With a public water system established by the Town, public fire protection 
could be provided to reduce customer insurance rates. 

Source water for a public water utility established by the Town of Peshtigo could be from a 
deep sandstone groundwater aquifer or surface water.  As identified in item 2) d) iv) above, 
the effectiveness of deep special casing wells located within the affected area is questionable 
and not guaranteed and most likely infeasible.  However, it may be feasible for the Town to 
construct high capacity municipal groundwater wells upgradient and at a sufficient distance 
from the area of known PFAS detections in the upper aquifer to supply water to the affected 
area of the Town of Peshtigo.  Further studies would be required to identify potential high 
capacity well locations, that may include test borings to determine the stratigraphic geologic 
columns, three-dimensional groundwater modeling to determine the effect on existing high 
capacity wells and surface water features, and possibly the to determine if there is potential 
to contaminate the lower aquifer from PFAS.  Water sampling from test wells would be 
required to compare the water quality with primary and secondary water quality standards 
and to determine the level of treatment needed to meet the primary and secondary water 
quality standards.  The need for these studies would significantly increase the time for 
implementation of a groundwater source public water utility established by the Town of 
Peshtigo. 

It is likely some level of treatment would be required for a groundwater source that would 
involve pressure filtration (iron removal, radium removal).  Sanitary sewers or large holding 
tanks would be needed in the location of a water treatment facility to facilitate disposal of the 
residuals at a wastewater treatment facility. 

Surface water for a public water utility in the Town of Peshtigo is a second alternative for 
source water.  Surface water supply and treatment systems for a small system are generally 
not as cost effective when compared to groundwater supply and treatment system.  For 
example, the equipment costs alone for a package water treatment plant including raw water 
pumping equipment, high service pumping equipment and a small clear well storage tank can 
be more than 1.5 times the cost of a package pressure filtration system for a groundwater 
source with the same output capacity.  Chemical feed systems for zebra mussel control, 
chlorination, carbon for taste and odor, and the need for surface water intake pipelines, and 
intake structure are all additional items needed that add significant costs over groundwater 
treatment.  Depending on the source water quality determined after significant water quality 
sampling and analysis, membrane filtration may be required to meet the treatment, 
monitoring, and operational requirements for surface water identified in Chapters NR809, NR 
810, NR 811 of the WAC. The operation, testing and analysis, and maintenance for a surface 
water source of supply requires additional effort and expense when compared to a 
groundwater supply when not under direct influence of surface water.  Additionally, one 
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source of supply for this small of a system does not provide a high level of reliability for a 
public water supply.  Implementation time of a surface water source of supply would be 
significantly greater that the other alternatives. For example, the studies and permitting 
required for the just the location of the intake pipes in the Bay of Green Bay could take 
several years. 

Either a groundwater source of supply of a surface water source of supply for a public water 
utility established by the Town of Peshtigo would result in the highest capital and operation 
and maintenance costs when compared to the other alternatives. It is likely that JCI would 
contest this solution approach. 

f) Alternative 6 - Combination of Water Supply Methods 

i) Political 

This alternative as described in the ROAR would include a combination of retaining existing 
private wells and utilizing POET systems and include connection to and expansion of an 
existing municipal public water system. 

Disadvantages with this alternative include complex and contentious intermunicipal 
agreements, and generally the regulatory agencies do not favor this alternative.  In addition, 
residents in the affected area would not have a common source of supply and would likely 
result in variable property values based on the source of supply for water to each property. 

ii) Legal 

The disadvantages of this alternative include some residents within the affected area of the 
Town of Peshtigo would be responsible and inconvenienced with long-term maintenance of 
POET systems.  Current residents may not find POET systems as suitable long-term 
solution.  In addition, the regulatory agencies generally consider POET systems as a short-
term interim solution to providing a safe source of drinking water.  This alternative also has 
the potential for reduced property values based on known water quality issues related to 
PFAS. 

In addition, with formation of a sanitary or utility district serving a smaller customer base, the 
regulatory agencies discourage creation of water systems of this size, and approval by the 
PSC and WDNR will be required.  The stability of a sanitary district or utility district 
established by the Town of Peshtigo is a general unknown.  It may be challenging for the 
Town to demonstrate adequate financial, managerial, and technical capacity to establish a 
new district to meet the requirements of Chapter NR 810 of the WAC. 

iii) Financial 

This financial impact of this alternative is the most unknown due to the highest number of 
variables.  This alternative would likely result in very high capital costs and operation and 
maintenance costs due to combining methods and not gaining economies of scale.  Creating 
an equitable rate structure would prove a very difficult task given the complexity of this 
alternative.  This alternative also offers much risk of failure given that the Town would need to 
develop from scratch the financial, managerial, and technical capacity to create a district with 
much complexity.  As with the previous alternative, there is much risk that this endeavor 
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would fail, meaning regulators would encourage Marinette to take over.  Marinette would then 
receive a complicated, costly system. 

iv) Technical 

This alternative would combine POET systems and an expansion of an existing municipal 
water supply.  This alternative has the same technical advantages of Alternatives 1, 3 and 
7B. 

The general advantage of this alternative when considering the supply alternatives 
considered in Alternatives 1, 2, 7A and 7B, is that POET systems could be used to 
accommodate migration of PFAS in the upper groundwater aquifer beyond the area identified 
in the ROAR.  POET systems could be used to provide a safer water supply to residents with 
detectable and potentially harmful concentrations of PFAS in private wells that are beyond 
the service area boundaries established by retail service area or wholesale agreements. 

g) Alternative 7A – City of Peshtigo to Provide Wholesale Water Service to Town of Peshtigo 
Sanitary District 

i) Political 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a wholesale basis to a sanitary 
or utility district formed and operated by Town.  The Town of Peshtigo would be autonomous 
with respect to operation and maintenance of the water distribution system.  There is a 
perception from some of the residents within the Town of Peshtigo that the quality of water 
from the City of Peshtigo (groundwater source) is of higher quality than from a municipal 
supply with a surface water source. 

Challenges with this alternative include the development and general consensus between 
each municipal entity with water service agreements and intermunicipal agreements.  The 
wholesale water service agreement and intermunicipal agreements must establish the limits 
of wholesale water service and define the water service area.  In addition, this alternative 
reduces growth potential within the current service area of the City of Peshtigo. 

In addition, the water distribution system proposed in the ROAR does not provide the 
potential customers with the benefit of public fire protection from the sanitary or utility district 
formed by the Town of Peshtigo. 

ii) Legal 

In this alternative, the City of Peshtigo may define the area to be served with retail water 
service by annexing the affected area in the Town of Peshtigo or by establishing an 
ordinance to delineate the service area if annexation does not occur. 

By providing retail water service to the affected area in the Town of Peshtigo, the City of 
Peshtigo would be responsible for assuring adequacy of service to all customers within the 
retail service area defined by annexation or by ordinance. 
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iii) Financial 

The analysis parallels the analysis for Alternative 2, but the City of Peshtigo would be the 
entity incurring the risks of a dispute and the added expenses of negotiating agreements.  
Whether the risk of increased consultant and legal fees run higher or lower for the City of 
Peshtigo than for Marinette depends on the strength of their relationship with the Town.  If the 
City of Peshtigo has a stronger relationship with the Town of Peshtigo, then the City of 
Peshtigo is less likely to incur the costs from a dispute than the City of Marinette.  Capital 
costs would also be higher since the mains would need to be longer.  The City of Peshtigo 
would likely incur increased operation and maintenance expenses from more flushing and 
possibly adding another operator to the system.  Rates would be higher for the Town of 
Peshtigo customers than if they were served by the City of Marinette. 

From Marinette’s perspective, this option would eliminate the need for extensive negotiations 
to create intermunicipal and wholesale agreements and the risk of a contentious, expensive 
dispute if the relationship between Marinette and the Town were to sour.  

iv) Technical 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a wholesale basis.  The water 
supply source is stable, and the quality of water generally does not change over time.  The 
water supply delivered is monitored and regulated by the WDNR. 

There is potential that some residents in the affected area in the Town of Peshtigo may chose 
not to connect to the water system, where consumption estimates presented in the ROAR 
may be less and result in increased water age. This system would be consecutive to the City 
of Peshtigo and may require the addition of chlorine to boost the existing chlorine residual. 

In addition, the water distribution system described in the ROAR does not include hydrants 
for public fire protection. 

h) Alternative 7B – City of Peshtigo Public Water Supply Expansion 

i) Political 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a retail sales basis.  The water 
system is operated and maintained by the staff of an established and experienced utility.  
There is a perception from some of the residents within the Town of Peshtigo that the quality 
of water from the City of Peshtigo (groundwater source) is of higher quality than from a 
municipal supply with a surface water source. 

Challenges with this alternative include lack of interest by the City of Peshtigo to provide retail 
service to the affected area of the Town of Peshtigo, annexation is required to provide retail 
water service and potential unwillingness by Town of Peshtigo residents for annexation to the 
City.  If annexation is waived by the City, border agreements and intermunicipal agreements 
must be established between the two municipalities that would establish the limits of retail 
water service.  This alternative also reduces growth potential within the current service area 
of the City of Peshtigo. 
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In addition, the water distribution system proposed in the ROAR does not provide the 
potential retail customers with the benefit of public fire protection. 

ii) Legal 

In this alternative, the sanitary or utility district established by the Town of Peshtigo would be 
responsible for assuring adequacy of service to the customers in the affected area of the 
Town of Peshtigo.  The City of Peshtigo may define the service area and establish limitations 
on the quantity of water supplied to the sanitary or utility district by the terms and conditions 
of a wholesale water agreement. 

Generally, the regulatory agencies discourage creation of water systems of this size, and 
approval by the PSC and WDNR will be required.  The stability of a sanitary district or utility 
district established by the Town of Peshtigo is a general unknown.  It may be challenging for 
the Town to demonstrate adequate financial, managerial, and technical capacity to establish 
a new district to meet the requirements of Chapter NR 810 of the WAC. 

iii) Financial 

This analysis parallels the analysis in Alternative 1, but the City of Peshtigo would incur the 
risks of a dispute and added legal expenses and negotiating contracts.  As with the prior 
alternative, capital costs would be higher than being served by the City of Marinette, and 
rates to the Town of Peshtigo customers would be higher.  The City of Peshtigo would likely 
incur additional operation and maintenance expenses. 

From Marinette’s perspective, this option would eliminate the need for extensive negotiations 
to create an intermunicipal agreement and the risk of a contentious, expensive dispute if the 
relationship between the two communities were to sour.  

iv) Technical 

This alternative would provide water with exceptional quality and adequate supply capacity to 
the residences in the affected area in the Town of Peshtigo on a retail sales basis.  The water 
supply source relatively close to the affected area, is stable, and the quality of water generally 
does not change over time.  The water supply delivered is monitored and regulated by the 
WDNR.  The operation and maintenance of an extension of the water system to the affected 
area of the Town would be performed by an experienced utility.  The City of Peshtigo would 
have input on the materials used in construction and can operate and maintain the system to 
minimize cost to rate payers. 

There is potential that some residents in the affected area in the Town of Peshtigo may chose 
not to connect to the water system, where consumption estimates presented in the ROAR 
may be less and result in increased water age.  Chlorine residuals may be reduced with 
increased water age and increase the potential for the need of a chlorination booster station.  
Additional O&M expenses would be incurred related to adding additional chlorine, flushing 
and non-revenue water. 

In addition, the water distribution system described in the ROAR does not include hydrants 
for public fire protection. 
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3) Conclusion 

Alternatives 1, 2, 7A, and 7B meet the four criteria established in the RAOR.  These are: the ability to 
provide safe and reliable drinking water for a minimum planning period of 20 years, replacing the 
water supply that existed at the time PFAS was detected without improving quantity or providing for 
additional growth, having flexibility to accommodate a larger well sampling area , not requiring 
residents to operate and maintain water treatment systems to meet drinking water standards.  
Generally, Alternatives 1, 2, 7A, and 7B are the most feasible and most economical alternatives to 
supply water that meets all primary and secondary drinking water standards to the affected area of 
the Town of Peshtigo.  Alternatives 1, 2, 7A, and 7B also present many challenges when considering 
public and political concerns, and legal aspects.  Methods to address these challenges have been 
described in section 1) of this memo. 

The water supplied to the affected area in the Town of Peshtigo in Alternatives 3 and 4 would not be 
regulated by the WDNR and may result in exposing residents to harmful concentrations of 
contaminants that may result in health issues if proper monitoring and operation of the water wells 
and associated treatment system is not performed.  Alternative 4 also increases the chance of 
providing an easier path for PFAS to migrate to the lower aquifer. 

An upgradient deep well under Alternative 5 is potentially feasible but would require significant 
additional hydrologic investigations to further evaluate and identify a suitable well location to form a 
public water utility in the Town of Peshtigo.  Intensive water sampling would also be required for this 
approach.  It is likely that these investigations and sampling could take several years to complete with 
no guarantee of a positive outcome that would allow a deep well.  In addition, for the surface water 
supply approach, the intake location and permitting would likely take several years to complete. 
Alternative 5 would have the highest capital cost and would have the highest operation and 
maintenance cost but does not involve legal and political challenges associated with Alternatives 1, 2, 
7A, or 7B. 

Alternative 6 does not meet the criteria established in the ROAR.  However, Alternative 6 would be 
suitable to accommodate further migration of PFAS in the upper aquifer if the stakeholders proceed 
with any of the proposed improvements identified in Alternatives 1, 2, 7A, or 7B.  The POET systems 
in Alternative 6 could serve as an interim solution until the parties involved can come to an agreement 
in extending water service to future areas. 
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Alternative Advantage Disadvantage 

1 

Expansion of City of 
Marinette Water 
System to include the 
Town of Peshtigo 
Service area 

a) Quality water supplied to customers. 
b) Established and experienced operating and 

maintenance staff to address service issues. 
c) Capacity available to provide water service. 
d) Regulatory agencies favor this approach. 

a) Town residents may not prefer to be supplied 
with water from Marinette. 

b) City may require annexation to expand water 
service to Town. 

c) Town of Peshtigo / Residents not interested 
in annexation by the City. 

d) Water system proposed in ROAR does not 
include Fire Hydrants for public protection. 

e) Value of property may be reduced based on 
known contamination. 

f) Border agreement between City and Town 
may not be amicable. 

g) Intermunicipal and borders agreements 
would be required. 

h) Reduces growth capacity in Marinette with 
existing supply and distribution system. 

2 

City of Marinette to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) Capacity available to provide water service. 
b) Regulatory agencies favor this approach. 
c) Town keeps more autonomy than if Marinette 

supplies retail water. 

i) Reduces growth capacity in Marinette with 
existing supply and distribution system. 

j) Water system proposed in ROAR does not 
include Fire Hydrants for public protection. 

k) Town must create and operate a Utility or 
Sanitary District. 

l) Intermunicipal and borders agreements 
would be required. 

3 

Use Existing Private 
Wells with Point of 
Entry Treatment 
(POET) systems 

a) Intermunicipal agreements would not be 
required. 

b) Annexation is not an issue. 
c) Town of Peshtigo maintains some autonomy. 
d) Many people prefer having their own well. 

a) Not a sustainable long-term solution. 
b) Residents inconvenienced with long-term 

maintenance. 
c) Value of property may be reduced based on 

known water quality issues related to PFAS. 
d) Regulatory agencies do not favor this 

approach. 

4 

Use Private Special 
Casing Deep Water 
Supply Wells in the 
Town of Peshtigo 

a) Maintains typical rural residential water 
supply system Town residents. 

b) Intermunicipal and border agreements would 
not be required. 

c) Annexation is not an issue. 
d) Many people prefer having their own well. 
e) Town of Peshtigo maintains some autonomy. 

a) Aesthetic water quality will be different from 
shallow aquifer water. 

b) Value of property may be reduced based on 
known water quality issues related to PFAS. 

c) Regulatory agencies do not favor this 
approach. 

d) Perceived risk of long-term radium 
contamination by Town residents. 

5 
Implement a Town of 
Peshtigo Public Water 
System 

a) Water system established and operated by 
Town.  Residents have input. 

b) Expansion of water system to serve 
additional customers can be accommodated. 

c) Town would have control of system for costs, 
operation and maintenance, and 
management of system as contaminant 
plume spreads. 

d) Intermunicipal and border agreements would 
not be required. 

e) Annexation is not an issue. 
f) Town of Peshtigo maintains some autonomy. 
g) Regulatory agencies favor this approach. 

a) Concerns of long-term viability and 
sustainability of Town water system. 

b) Lake Michigan supply – residents may object 
switching to a surface water source based on 
taste and odor (aesthetic qualities). 

c) Regulatory agencies have general concerns 
related to creating a new water utility. 

6 
Use a Combination of 
Water Supply 
Methods 

 a) Intermunicipal agreements would be very 
complex and likely contentious due to 
multiple water supply methods. 

b) Regulatory agencies do not favor this 
approach. 

7A 

City of Peshtigo to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) Quality water supplied to customers. 
b) Capacity available to provide water service. 
c) City has not opposed providing wholesale 

water supply. 
d) Perception of some in Town of Peshtigo that 

water quality from City of Peshtigo is of 
higher quality than Lake Michigan (water 
source of City of Marinette). 

e) Regulatory agencies favor this approach. 

a) Water system proposed in ROAR does not 
include Fire Hydrants for public fire 
protection. 

b) Intermunicipal and borders agreements 
would be required. 

7B 
City of Peshtigo Public 
Water Supply 
Expansion 

a) Quality water supplied to customers. 
b) Capacity available to provide water service. 
c) Perception of some in Town of Peshtigo that 

water quality from City of Peshtigo is of 
higher quality than Lake Michigan (water 
source of City of Marinette). 

d) Regulatory agencies favor this approach. 

a) Water system proposed in ROAR does not 
include Fire Hydrants for public protection. 

b) City of Peshtigo is not interested in providing 
retail service to the Town. 

c) Intermunicipal and borders agreements 
would be required. 

d) Annexation is an issue. 
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Alternative Advantage Disadvantage 

1 

Expansion of City of 
Marinette Water 
System to include the 
Town of Peshtigo 
Service area 

a) Service area can be limited by City 
Ordinance or agreement with the Town. 

b) Service area can be limited by Annexation. 

a) City of Marinette is responsible for assuring 
adequacy of service. 

 

2 

City of Marinette to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) Town/Utility District is responsible for 
adequacy of service. 

b) City owns and operate facilities within the 
current municipal boundary. 

c) Wholesale water agreement can limit 
quantities of water. 

a) PSC Approval required for interconnection with 
Marinette. 

b) PSC generally does not support creation of 
small water systems. 

c) Stability of Town Utility/Sanitary District 
unknown. 

d) Detailed agreement would be necessary to 
identify terms of service and rates. 

e) Concerns with Town demonstrating adequate 
financial, managerial and technical capacity to 
establish a district to meet requirements of 
NR810 and 42 USC 300f to 300j-26. 

3 

Use Existing Private 
Wells with Point of 
Entry Treatment 
(POET) systems 

 a) Is not acceptable to WDNR as a long-term 
solution. 

4 

Use Private Special 
Casing Deep Water 
Supply Wells in the 
Town of Peshtigo 

 a) May not be approvable as a remedial action by 
WDNR. 

b) Potential issues related to maintenance, repair, 
sampling and analysis, document fees for 
property transfer related to multi-residence 
(cluster) wells. 

5 
Implement a Town of 
Peshtigo Public Water 
System 

a) Town owns and operates water system 
facilities. 

a) Concerns with Town demonstrating adequate 
financial, managerial and technical capacity to 
establish a district to meet requirements of 
Chapter NR810 and 42 USC 300f to 300j-26. 

6 
Use a Combination of 
Water Supply 
Methods 

 a) PSC generally does not support creation of 
small water systems. 

b) Concerns with Town demonstrating adequate 
financial, managerial and technical capacity to 
establish a district to meet requirements of 
Chapter NR810 and 42 USC 300f to 300j-26. 

7A 

City of Peshtigo to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) Wholesale water agreement can limit 
quantities of water. 

b) Town/Utility District is responsible for 
adequacy of service. 

c) City owns and operate facilities within the 
current municipal boundary. 

d) Wholesale water agreement can limit 
quantities of water. 

a) PSC Approval required for interconnection with 
City of Peshtigo. 

b) PSC generally does not support creation of 
small water systems. 

c) Stability of Town Utility/Sanitary District 
unknown. 

d) Detailed agreement would be necessary to 
identify terms of service and rates. 

e) Concerns with Town demonstrating adequate 
financial, managerial and technical capacity to 
establish a district to meet requirements of 
Chapter NR810 and 42 USC 300f to 300j-26. 

7B 
City of Peshtigo Public 
Water Supply 
Expansion 

a) Service area can be limited by City 
Ordinance or agreement with the Town. 

b) Service area can be limited by Annexation. 

a) City of Peshtigo is responsible for assuring 
adequacy of service. 
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Financial Evaluation 
 

Alternative Advantage Disadvantage 

1 

Expansion of City of 
Marinette Water 
System to include the 
Town of Peshtigo 
Service area 

a) Addresses the current PFAS area. 
b) JCI covering costs involved with the existing 

PFAS contaminated area; no additional initial 
capital costs for Marinette. 

c) Most cost effective of viable solutions. 

a) Taxable value of property may be reduced 
based on known contamination. 

b) Billing will include public fire protection 
charges with no hydrants in the system. 

c) Addresses only the current known area of 
discovery for PFAS contamination. 

d)  Does not address future areas of PFAS 
contamination and/or growth in the plume 
area. 

e) Additional capital and O&M costs involved 
with new areas of discovery and/or growth 
in the plume area. 

f) Added costs to Marinette of negotiating 
intermunicipal agreements. 

g) Added risk to Marinette of regulatory 
disputes and/or litigation. 

h) Additional O&M costs to Marinette (hire 
another operator, plus added flushing costs) 
resulting in higher rates. 

i) Risk to Marinette: if annexation requirement 
is waived, this lowers chances of ever 
annexing these properties. If annexation is 
still required, Marinette may take on 
obligations for remediation with 
contaminated soils. 

2 

City of Marinette to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) The City could put limits on its obligations as 
part of the wholesale agreement. 

b) Addresses the current PFAS area. 
c) JCI covering costs involved with the existing 

PFAS contaminated area; no additional initial 
capital costs for Marinette. 

a) Taxable value of property may be reduced 
based on known contamination. 

b) Concerns with Town demonstrating 
adequate financial, managerial, and 
technical capacity to establish a district. 

c) Addresses only the current known area of 
discovery for PFAS contamination. 

d) Does not address future areas of PFAS 
contamination and/or growth in the plume 
area. 

e) Additional capital and O&M costs involved 
with new areas of discovery and/or growth in 
the plume area. 

f) Added costs to Marinette of negotiating 
wholesale agreement and JCI agreements. 

g) Added risk to Marinette of regulatory 
disputes and/or litigation. 

h) Added risk to Marinette of potential for new 
utility to fail and dealing with fallout. 

i) Reduces chances that parts of Town would 
submit to annexation. 

3 

Use Existing Private 
Wells with Point of 
Entry Treatment 
(POET) systems 

a) Less risk of costly dispute between Town of 
Peshtigo and neighboring municipalities. 

b) Likely lowest capital cost of all options. 

a) Taxable value of property may be reduced 
based on known contamination. 

b) Unknown quantity and quality -- risk of 
expensive treatment and repeated drilling for 
new wells. 

c) Only temporary; will likely need another 
solution in future. 

d) Likely higher O&M than other alternatives. 

4 

Use Private Special 
Casing Deep Water 
Supply Wells in the 
Town of Peshtigo 

a) Less risk of costly dispute between Town of 
Peshtigo and neighboring municipalities. 

b) Less capital cost than municipal supply 
options. 

a) Unknown quantity and quality -- risk of 
expensive treatment and repeated drilling for 
new wells. 

b) Taxable value of property may be reduced 
based on known contamination. 

c) Likely will need another solution in future. 
d) Likely higher O&M than other options. 

5 
Implement a Town of 
Peshtigo Public Water 
System 

a) Town of Peshtigo could negotiate with 
supplier to have water from Lake Michigan 
(reduces likelihood of disputes due to greater 
autonomy). 

a) Taxable value of property may be reduced 
based on known contamination. 

b) Very high capital cost.  JCI will likely not 
support/pay for this alternative. 

c) For Lake Michigan water supply source, the 
capital and operating costs significantly 
greater than all other alternatives. 

d) PSC not supportive of adding new public 
water systems. 

e) Additional costs to run the new water 
system; general O&M expenses. 

f) If water comes from Lake Michigan, higher 
costs. If water comes from deep wells, much 
risk from unknown quantity and quality. 
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6 
Use a Combination of 
Water Supply 
Methods 

 a) Taxable value of property may be reduced 
based on known contamination. 

b) Concerns with Town demonstrating 
adequate financial, managerial, and 
technical capacity to establish a district. 

c) An equitable rate payer model and 
arrangement would be very complex due to 
multiple water supply methods. 

d) Likely has greatest risk of failure. 

7A 

City of Peshtigo to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) PSC would support this model; regional 
cooperation. (Would it support creating a 
new water utility, though?) 

b) Cost effective rate structure; PSC would not 
set rate for the City higher than the Town. 

c) If Town favors City of Peshtigo, then less 
likelihood of costly disputes. 

a) Taxable value of property may be reduced 
based on known contamination. 

b) Concerns with Town demonstrating 
adequate financial, managerial, and 
technical capacity to establish a district. 

c) Added costs to City of Peshtigo of 
negotiating wholesale, intergovernmental, & 
JCI agreements. 

d) More expensive water for Town residents. 
e) Added risk to City of Peshtigo of regulatory 

disputes and/or litigation. 
f) Added risk to City of Peshtigo of potential for 

new utility to fail and dealing with fallout. 

7B 
City of Peshtigo Public 
Water Supply 
Expansion 

a) If Town favors City of Peshtigo, then less 
likelihood of costly disputes. 
 

a) Taxable value of property may be 
reduced based on known contamination. 

b) Billing will include public fire protection 
charges with no hydrants in the system. 

c) Additional O&M costs to Peshtigo (hire 
another operator, plus added flushing 
costs), meaning higher rates. 

d) Added risk to City of Peshtigo of potential 
for new utility to fail and dealing with 
fallout from that. 

e) Added costs to City of Peshtigo of 
negotiating intergovernmental and JCI 
agreements. 

f) Additional O&M costs to Peshtigo, 
meaning higher rates. 

g)  More expensive water for Town 
residents. 
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Technical Evaluation 
 

Alternative Advantage Disadvantage 

1 

Expansion of City of 
Marinette Water 
System to include the 
Town of Peshtigo 
Service area 

a) Adequate supply capacity to provide water. 
b) Location of existing distribution system close 

to proposed water system. 
c) Stable water supply with water quality that 

will not change with time and is not 
dependent on the property owner. 

d) Operation and maintenance procedures are 
already established at the water source. 

e) Maintain control and involvement in what is 
constructed and how it is operated to 
minimize operation and maintenance. 

a) Lack of customers connecting to supply can 
affect water quality due to high water age. 

b) Potential for compliance issues with LRAA 
for TTHM and HAA5. 

c) Flushing program would likely be required to 
maintain chlorine residuals. 

d) Unclear how fire protection would be 
provided using a municipal system. 

e) Additional maintenance costs (standard 
flushing, valve operation and meter reading). 

2 

City of Marinette to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) Adequate capacity to provide water. 
b) Location of existing distribution system close 

to proposed water system. 
c) Stable water supply with water quality that 

will not change with time and is not 
dependent on the property owner. 

d) Water system operation, maintenance, and 
sampling regulated by the WDNR. 

a) Lack of customers connecting to supply can 
affect water quality due to high water age. 

b) Potential for compliance issues with LRAA 
for TTHM and HAA5. 

c) Flushing program would likely be required to 
maintain chlorine residuals. 

d) Unclear how fire protection would be 
provided using a municipal system. 

e) Concerns with Town demonstrating 
adequate financial, managerial and technical 
capacity to establish a district. 

f) Potential need for booster chlorination 
station. 

g) Additional maintenance costs (standard 
flushing, valve operation, meter station 
maintenance and Meter reading). 

3 

Use Existing Private 
Wells with Point of 
Entry Treatment 
(POET) systems 

a) Fire protection would not be an issue since 
there is not a connection to a municipal 
system. 

b) Many aesthetic water quality concerns can 
be addressed by home treatment systems. 

c) No chlorine or fluoride added. 
d) Implementation time is relatively quick. 
e) Relatively low cost. 
f) Can be partially implemented if PFAS is 

detected beyond service area identified in 
ROAR. 

a) No point of entry treatment system currently 
certified by NSF for PFAS removal. 

b) May not be acceptable to WDNR for long-
term solution. 

c) Reverse osmosis or ion exchange systems 
generate waste streams that would 
discharge to private on site wastewater 
treatment systems (concentrated PFAS 
stream discharged to local groundwater). 

d) The success of these systems depends in 
large part on proper operation and 
maintenance (O&M). 

e) O&M is an ongoing expense to residents. 
f) O&M has to be learned with each new 

property owner. 
g) Treatment efficacy is dependent on extent of 

O&M and will be variable from home to 
home. 

h) Treatment levels may need to increase in the 
future due to an increase of concentration of 
PFAS pollutants.  It is unclear how robust the 
POET systems are to changing groundwater 
constituent concentrations. 

4 

Use Private Special 
Casing Deep Water 
Supply Wells in the 
Town of Peshtigo 

a) Fire protection would not be an issue since 
there is not a connection to a municipal 
system. 

b) Many aesthetic water quality concerns can 
be addressed by home treatment systems. 

c) No chlorine or fluoride added. 
d) Implementation time is relatively quick. 

a) WDNR likely would not support this 
alternative. 

b) Questions on long-term viability of special 
casing for well protection. 

c) Deep sandstone wells susceptible to 
contamination through migration through 
fractures or through construction/grouting 
flaws or failures. 

d) Additional water monitoring and sampling to 
prove no PFAS contamination through 
special casings. 

e) O&M has to be learned with each new 
property owner. 

f) Treatment would likely be required for iron, 
sulfates, nitrates, radium, and other 
contaminants. 

g) Well treatment success depends in large 
part on proper operation and maintenance 
(O&M). 

h) Well and treatment O&M is an ongoing 
expense to property owners. 

i) Treatment efficacy is dependent on extent of 
O&M and will be variable from home to 
home. 

j) No redundant (backup) source of water. 
k) Operation, maintenance and sampling not 

regulated by WDNR. 
l) Long-term water quality of deep sandstone 

aquifer may degrade over time requiring 
additional treatment. 

m) PFAS has been discovered in deep 
sandstone wells in other locations in 
Wisconsin. 



~Marinette City 8393-10000 Town of Peshtigo Water Supply Study > Study - 100 > Support > Alternatives-Technical~1~ 

5 
Implement a Town of 
Peshtigo Public Water 
System 

a) Town would have control over system 
capacity and customer connections. 

b) Public fire protection could be included to 
reduce customer insurance rates. 

c) Water system operation, maintenance, and 
sampling regulated by the WDNR. 

d) O&M is not the responsibility of the property 
owner. 

e) Can accommodate expansion of water 
service area. 

a) Sanitary sewer service or large holding tank 
needed for water treatment process 
residuals for disposal at a wastewater 
treatment facility. 

b) Need for two sources of supply if wells used, 
for reliability. 

c) Storage of treated water needed for 
operational flexibility. 

d) Groundwater treatment would likely be 
required for iron, sulfates, nitrates, radium, 
boron, lithium, and strontium. 

e) Water treatment success depends in large 
part on proper operation and maintenance 
(O&M). 

f) For Lake Michigan water source, treatment 
is complex for small systems. 

g) For Lake Michigan water source, the 
permitting process in intensive. 

h) Need for detailed source water 
investigations to determine water quality and 
identify locations of upgradient well or 
surface water intake. 

i) Long time required for implementation. 
j) PFAS has been discovered in deep 

sandstone wells in other locations in 
Wisconsin. 

k) Deep sandstone wells susceptible to 
contamination by migration through fractures 
or through construction/grouting flaws or 
failures. 

l) Concerns with Town demonstrating 
adequate financial, managerial and technical 
capacity to establish a district. 

6 
Use a Combination of 
Water Supply 
Methods 

a) Town would have control over system 
capacity and customer connections 

b) Public fire protection could be included to 
reduce customer insurance rates 

c) Interconnection with Marinette could be 
provided for emergency supply. 

d) Water system operation, maintenance, and 
sampling regulated by the WDNR. 

 

a) Sanitary sewer service or large holding tank 
needed for water treatment process 
residuals for disposal at a wastewater 
treatment facility. 

b) Need for two sources of supply if wells used, 
for reliability. 

c) Groundwater treatment would likely be 
required for iron, sulfates, nitrates, radium, 
and potentially for boron, lithium, other 
contaminants. 

d) Source supply and treatment O&M is an 
ongoing expense to customers. 

e) For Lake Michigan water source, treatment 
is complex. 

f) For Lake Michigan water source, the 
permitting process in intensive. 

g) Concerns with Town demonstrating 
adequate financial, managerial and technical 
capacity to establish a district. 

h) PFAS has been discovered in deep 
sandstone wells in other locations in 
Wisconsin. 

i) Deep sandstone wells susceptible to 
contamination by migration through fractures 
or through construction/grouting flaws or 
failures. 

j) Water treatment success depends in large 
part on proper operation and maintenance 
(O&M). 

7A 

City of Peshtigo to 
provide Wholesale 
water service to Town 
of Peshtigo Sanitary 
District 

a) Stable water supply with water quality that 
will not change with time and is not 
dependent on the property owner. 

b) Water system operation, maintenance, and 
sampling regulated by the WDNR. 

a) Lack of customers connecting to supply can 
affect water quality due to high water age. 

b) Single connection and single supply pipeline 
reduces reliability. 

c) Unclear how fire protection would be 
provided using a municipal system. 

d) Additional maintenance costs (standard 
flushing, valve operation, meter station 
maintenance and meter reading). 

e) Potential need for booster chlorination 
station. 

f) Concerns with Town demonstrating 
adequate financial, managerial and technical 
capacity to establish a district. 

7B 
City of Peshtigo Public 
Water Supply 
Expansion 

a) Stable water supply with water quality that 
will not change with time and is not 
dependent on the property owner. 

b) Operation and maintenance procedures are 
already established at the water source. 

c) Water system operation, maintenance, and 
sampling regulated by the WDNR. 

a) Lack of customers connecting to supply can 
affect water quality due to high water age 

b) Single connection and single supply pipeline 
reduces reliability. 

c) No control over what is installed in the town.  
May lead to future O&M issues. 

d) Potential need for booster chlorination 
station. 

e) Additional maintenance costs (standard 
flushing, valve operation and meter reading). 

f) Unclear how fire protection would be 
provided using a municipal system. 
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MEMORANDUM 
 

 

DATE: June 9, 2020 

 

TO: Ryan Schultz 
 Ruekert-Mielke, Inc. 

 

FROM: Ted Powell, P.G. 

 John R. Jansen, P.G., P.GP., Ph.D. 

 
 

 

Subject: Alternative 4 - Private Special Casing Deep Water Supply Wells Option 
Technical Review and Assessment 

 
 

This memo documents Collier Consulting, Inc’s, (Collier) findings of the technical 
review and assessment of Alternative 4 – Private Special Casing Deep Water Supply 
Wells Option, as presented in the September 10, 2019 Remedial Action Options Report 
(RAOR) for Long-Term Drinking Water Supply, Town of Peshtigo, Wisconsin, prepared 
by Arcadis and submitted to Wisconsin Department of Natural Resources (DNR) and 
Wisconsin Public Service Commission (PSC).  As part of the review and assessment 
Collier Consulting, Inc (Collier) reviewed the RAOR as it pertained to Alternative 4. The 
objectives of the assessment were to identify technical and operational advantages and 
disadvantages associated with the potential implementation of Alternative 4, and to 
determine the feasibility of providing deep wells as a long-term solution to the Town's 
water issues. The activities conducted as part of this evaluation and assessment were 
completed in accordance with the Collier Deep Wells Assessment Proposal dated May 29, 
2020.   
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In response to the discovery of per- and poly-fluoroalkyl substances (PFAS) in groundwater 
and private water wells hydraulically down gradient of the Ansul Fire Technology Center 
(FTC) located at 2700 Industrial Parkway South, Marinette, Wisconsin, a remedial 
investigation and associated evaluation activities have been undertaken by Arcadis on behalf 
of the responsible party.  The RAOR provided a desk top evaluation of eight potential long-
term drinking water supply alternatives for long-term drinking water supply options for the 
well sampling area in the Town of Peshtigo. Based various selection criteria, the desktop 
evaluation identified five potential long-term drinking water supply alternatives.  Collier was 
retained by R/M to perform a high-level (initial) review and provide comments on the 
technical and operational aspects of Alternative 4 – Private Special Casing Deep Water 
Supply Wells Option.   
 
Alternative 4, is described in section 3.1.4 of the Remedial Action Options Report for Long-
Term Drinking Water Supply, Town of Peshtigo, Wisconsin, Summary Report submitted to 
the Wisconsin Department of Natural Resources and Public Services Commission by Arcadis 
on September 10, 2019.  The report states “Alternative 4 – Private Special Casing Deep 
Water Supply Wells. This alternative would provide water supply through private individual 
wells, or potentially cluster wells. Where feasible, up to two households would share a single 
private special casing deep water supply well without the reporting requirements of a public 
water system. Due to the rural nature of the area, most households would be provided with an 
individual well where cluster wells would not be geographically feasible. However, 
individual or cluster wells must be capable of providing long-term water supply that meets 
public drinking water standards. As a result, treatment of well water for naturally occurring 
contaminants (e.g., radionuclides, iron, sulfate) or contaminants associated with regional land 
use (i.e., nitrate from agriculture) may be necessary.” 
 
While this alternative is hypothetically viable in terms of providing an adequate supply of 
potable water to the homes, several hydrogeologic conditions and other considerations must 
be present for the alternative to be successful and practical. These conditions and 
considerations include: 

 A hydrogeologic confining unit must be present between the contaminated aquifer 
and the aquifer used as a source of water 

 The confining unit must provide an effective vertical barrier to flow under pumping 
conditions of multiple wells 

 The confining unit must be continuous and intact throughout the area of 
contamination or of potential contaminant migration 

 The confining unit must be free of man-made perforations (improperly 
abandoned/grouted or un-grouted wells) throughout the area of contamination or of 
potential contaminant migration 

 The well casing must be seated in the aquifer and effectively grouted to prevent 
vertical migration though the confining unit (grout seals can leak and crack) 

 The grout must last at least through the 20-year design period without cracking or 
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shrinking in a manner that allows vertical migration past the confining unit 
 There must be an aquifer present below the confining unit that can produce water at 

an adequate capacity that meets potable standards 
 Additional pumping costs must be considered 
 Additional well and pump maintenance costs must be considered 
 Aesthetic properties of the water (iron, taste, odor, nuisance parameters) must be 

controlled, if present, to replace the existing water quality 
 Treatment costs to correct any health or aesthetic water quality concerns must be 

considered 
 The new wells are likely to be drilled into aquifers which are more likely to produce 

water quality parameters with health risks, such as arsenic, radium, boron, lithium and 
strontium, and other parameters.  The new well systems will not be considered public 
water systems and will not require testing, which puts the residents ask risk of serious 
health issues they may not have been exposed to from their prior wells before they 
were contaminated. 

 The need for water supply will exceed the 20-year design life of the alternative.  
Options to provide potable water beyond 20 years will be necessary unless the aquifer 
can be remediated or the homes are no longer occupied. 

 Extending the service life of the special casing deep water supply wells will require 
pump replacement and mechanical integrity testing of the well casing and grout on a 
periodic basis and servicing or replacement of any water treatment systems. 

 Other unknown conditions are possible that may further complicate this alternative 
 
The geologic data provided in the Arcadis RAOR is insufficient to assess these concerns.  
However, regional geologic information causes serious concerns that many of the necessary 
conditions may not exist.  Of particular concern is the presence and integrity of a continuous 
confining unit and the water quality of the underlying aquifers.  Additional information would 
be required to assess the viability and long-term costs of the proposed alternative.  At a 
minimum, the following work would be required: 
 

 Test borings or cores to determine the stratigraphic column in the area of the proposed 
wells. 

 Pumping tests with grouted or sealed casing to the proposed confining unit and 
piezometers completed across the confining unit to determine degree of hydraulic 
isolation provided by the confining unit 

 Three-dimensional groundwater modeling to determine if the proposed solution will 
protect the lower aquifer from contamination 

 An investigation to determine if natural or man-made penetrations of the confining unit 
are present that could compromise the protection of the lower aquifer 

 Water sampling from the lower aquifer to determine if it meets potable and aesthetic 
standards and what level of treatment may be required 

 Pressure testing of the grout seal of any final production well 
 

Beyond these more fundamental concerns, we have several specific concerns about the 
assumptions made in the Arcadis report which are summarized as follows: 
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Hydrogeological Considerations 

 The regional geology as presented in the RAOR (2.4.1) is too simplified to 
adequately describe the stratigraphy of the be the bedrock geology of northeastern 
Wisconsin. A more detailed stratigraphic column, such as Wisconsin Geologic and 
Natural History Survey (WGNHS) “Bedrock Stratigraphic units in Wisconsin 
(Educational Series 51 /20011, ISSN:1052-2015) would provide more useful 
information in reference to siting special deep casing private wells.  However, local 
geologic conditions vary and a detailed study of the local stratigraphy would be 
needed to assess if the hydrogeologic conditions are supportive of the proposed 
alternative.  

 The Galena-Platteville Aquifer/Formation, which is utilized for a source of supply for 
low capacity wells in Marinette County, should not be included as a viable option for 
the special casing area deep wells.  Wells in this formation are frequently completed 
in fracture zones, which are transmissive, whereas the formation matrix is typically 
not very transmissive.  The higher transmissivity of the fractures may allow for the 
migration of PFAS to migrate from the upper unconsolidated aquifer to wells 
completed in the Galena-Platteville aquifer.  

 In section 2.4.2, Regional Hydrogeology, the Precambrian crystalline basement rock 
(typically referred to as “granite”) is generally not classified as an aquifer, unless the 
upper surface is fractured.  In parts of Wisconsin with very limited groundwater 
sources (north-central WI), the granite will often times be hyfrofracked after drilling, 
which may sometimes increase the production of the well so it is a viable source for 
residential use. In rare cases the top of the granite is fractured sufficiently to supply a 
sufficient source of water to a residence, or hobby farm. The granite aquifer should 
not be considered to be a viable water source for this project. 

 In addition to the naturally occurring water quality parameters listed in the RAOR 
that can affect drinking water in Marinette County, boron, lithium and strontium 
should be added to the list (Masarik and Luczaj, 2015). 

 In reference to the Local Hydrology (2.4.4), the RAOR identifies the direction of 
shallow groundwater flow across the Site as being to the east and southeast. Based on 
review of Figure 1, Detections of PFOA and PFOS in Groundwater, dated 1/31/2020 
(Attachment A) there appears to be a substantial northeastern component of flow, as 
shown on the Potentiometric Surface Map dated March 2016 prepared by O&M Inc 
and ddms (Attachment A).   If the flow is only to the east and southeast as reported 
in the RAOR, the PFAS detections to the northeast, in Marinette, are due to a separate 
source.  The well construction details for the wells utilized in the construction of the 
shallow groundwater flow direction in both maps is not known. 

 In reference to the statement on page 9 of the RAOR, “Note that, based on private 
well sampling results, wells that draw water from a bedrock aquifer have not been 
observed to be impacted by PFAS constituents.”  It should be noted that Madison 
Water Utility has recently discovered PFAS in 14 of 23 of the Utility’s deep 
sandstone wells, with three wells (9, 15 and 20) exhibiting PFAS concentrations 
greater than 40 part per trillion (ppt) and Wells 9 and 15 exhibiting concentrations 
greater than 50 ppt. (public informational meeting presentation, January 2019).  
Additionally, WGNHS has found virus present in Madison’s deep Municipal wells 
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(WGNHS Open File Report 2008-08). These detections indicate that the deep 
sandstone aquifer is susceptible to contamination, whether it be from migration 
through fractured formations or through well construction/ well grouting flaws or 
failures over time.  

 

Technical and Operational Considerations 

 The proposed “special casing” depth and open well bore interval has not been 
adequately defined. On page 2 of the RAOR it is stated “Any new private water wells 
must be drilled through the unconsolidated sand unit and beneath the poorly yielding 
Galena-Platteville formation with special casings per the requirements of the WDNR 
to ensure sufficient yield and to minimize potential for migration of PFAS to 
unaffected aquifers”.  There is no reason to assume the Galena-Platteville Dolomite 
will be an effective confining unit.  To be effective, the special cased wells should be 
cased into the Eau Claire aquitard.  However, it is important to note that typically the 
deeper the well completion within the Cambrian-Ordovician aquifer system, the 
higher the probability of encountering higher levels of radium, iron, TDS and other 
constituents. Ultimately, DNR will dictate the Casing and depth requirements for the 
private special casing deep water supply wells in the Town, but there is no guarantee 
that it will remain effective over time.  

 No specific monitoring activities or parameters are required by DNR for private water 
supply wells. In light of this, there would need to be provisions included in the 
Special Casing Private Deep Wells Agreement which specify the Responsible Party 
(RP) has the necessary log-term funding and provisions for sampling and operation 
and maintenance (O&M) of the well and treatment system, if required, to ensure the 
private wells in the Town are properly maintained  and the well owners not left with 
oppressive well operation and maintenance costs or exposed to unsafe water quality.     

 On Page 22 of the RAOR, the text states “Municipal water provides property owner’s 
the option to “Opt-In” or Opt-Out” of connecting to municipal water, where deep 
wells do not provide this option”.  Private well owners in the Town who chose to opt-
out of the Special Casing Private Deep Wells Agreement may not understand the 
long-term consequences of that decision in terms of their health, their children’s 
health, as well as the health of future owner’s or renters of the home. Given the 
emerging understanding of the potential consequences of PFAS contamination of 
their wells, it is unreasonable to assume that they can make informed decisions.  Well 
owners who opt out of the alternative will leave significant health threats 
unaddressed.  

Summary of Perceived Technical and Operational Advantages and Disadvantages   

Advantages 

 Implementation time would be fairly quick as opposed to other alternatives 
 Many people prefer having their own well as opposed to paying for municipal water. 
 No chlorine or fluoride added 
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 Many aesthetic water quality concerns can be addressed by home treatment systems 

Disadvantages 

 No redundant (backup) source of water 
 The operation, maintenance and sampling of private wells is not governed by DNR 
 The installation and O&M of a private water treatment systems is up to the owner, 

unless covered by this alternative.  As such, these systems, if installed, may not work 
at optimal efficiency and could expose the residents to water quality parameters with 
serious health concerns. 

 Deed restrictions and property condition disclosures would probably be required 
which may significantly reduce property values upon sale of the residence/property  

 In the event of multi-residence wells, potential legal and civic issues for operation and 
maintenance activities and costs associated with pump replacement, chlorination, 
sampling and analysis fees, and document fees associated with change of property 
ownership   

 The long-term effectiveness of the special cased deep private wells cannot be 
guaranteed and regular testing will be necessary to ensure water quality is meeting 
goals for the life of the well. 

 Long-term water quality of the deep sandstone aquifer may degrade over time 
requiring additional treatment options 

Conclusions 

The DNR provided insight as to why Alternative 4 may not be approvable.  The main 
hindrance to Alternative 4 being approved is because it may not meet the remedy selection 
criteria specified in the Wisconsin Administrative Code (WAC) ch. NR 700 series and ch. 
281of the Wisconsin Stats. A summary of the perceived deficiencies of Alternative 4 are as 
follow: 

 Relying on special well casing and depths does not ensure that the current and any 
future potable wells will provide safe water that is free of human-made and naturally 
occurring chemicals. 

 Well drillers are experienced in using methods during the drilling process designed to 
prevent contaminants from migrating to lower aquifers. However, their experience 
has been with contaminants whose features are much better understood than PFAS.  

 Naturally occurring contaminants such as radium and arsenic are not regulated in 
private wells but are monitored for and addressed in public water systems. 

 DNR cannot guarantee that potable wells in the Town, even if located in the deeper 
aquifer, will not be impacted in the future 

 DNR is concerned with how, over decades, DNR and the RP could monitor the 
effectiveness of special cased deep wells to ensure they provide safe drinking water. 

 DNR is concerned about the impact to resale values for owners who plan to sell their 
property in the future.  Owners of real estate in Wisconsin planning to sell, are 
required by state law to disclose “defects” as defined in Wisconsin Admin. Code s. 
NR 709.02 and 709.033 that “...would have a significant adverse effect on the value 
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of the property; that would significantly impair the health or safety of future 
occupants of the property; or that if not repaired, removed or replaced, would 
significantly shorten or adversely affect the expected normal life of the premises.” 

 Relying on special well casing and depths does not ensure that the current and any 
future potable wells will provide safe water that is free of man-made and naturally 
occurring chemicals. 

 And lastly, for the reasons noted above, Alternative 4 may not be approvable by the 
DNR, as “this approach seems unlikely to be a viable and reliable, safe long-term 
water supply for generations to come” 

We trust this information meets your needs.  If you have any questions or would like to 
discuss the options or findings presented in this report further, please do not hesitate to 
contact us. 

 
 
 
 
 
 
 
Ted L. Powell, P.G. 
Senior Hydrogeologist/Geophysicist 
ted@collierconsulting.com 
 
 
       
 
 
John Jansen, P.G., P.GP., Ph.D.       
Senior Geophysicist/Hydrogeologist 
John@collierconsulting.com 
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