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CENTRAL SANDS LAKE STUDY:  

SUMMARY OF PUBLIC COMMENTS AND DNR RESPONSES 

OVERVIEW 

The Wisconsin Department of Natural Resources (DNR) held a public comment period on the Central 

Sands Lakes Study Draft Findings and Recommendations from April 6, 2021 to May 7, 2021. The DNR 

received comments from over 70 individuals or groups. The DNR received many comments in support of 

the DNR’s findings that high capacity wells reduce lake levels on all three study lakes and reduce lake 

levels to a significant extent on Plainfield and Long Lakes. About half of the commenters also supported 

managed water use of high capacity well users in the Central Sands. The DNR considered public 

comments while finalizing the Central Sands Lakes Study Draft Findings and Recommendations Report 

and related appendices.   

In addition to the summarized comments and DNR responses below, the DNR received various other 

comments not directly related to the Central Sands Lakes Study that called for a focus on water quality, 

climate change, current flooding, better soil conservation practices and sustainable agriculture from 

larger agricultural water users in the Central Sands.  

STUDY FINDINGS 

1.1 Comment: The study was well done/general support for the study. 

         DNR Response: Comments noted.  

1.2 Comment: The DNR’s study confirmed what other studies have shown in the past.  

  DNR Response: The DNR highlights this in our executive summary, report and bibliography.   

1.3 Comment: The DNR should maintain authority to look at the cumulative impacts of high capacity 

wells/Water use should be restricted for high capacity well users/Do not allow more high capacity 

wells in the Central Sands/a Water Use District should govern the amount of pumping allowed by 

high capacity wells.   

DNR Response:  The DNR implements Wisconsin’s high capacity well program within the 

authority granted to the DNR. The DNR’s process for reviewing high capacity wells is further 

explained at https://dnr.wisconsin.gov/topic/Wells/HighCap/Review.html  

1.4 Comment: We don’t believe voluntary compliance with measures will work; we need limits on high 

capacity wells, regulation and enforcement (“teeth”). The DNR should be up front about the poor 

track record of “voluntary” efforts in this report (examples: the Little Plover River Project, the UW 

WISA process, Food Land and Water)   

DNR Response: Comment noted.  

1.5 Comment: DNR should have the authority and funding to identify waters and thresholds, develop 

long-term datasets and more modeling.  

DNR Response: Comment noted. 

1.6 Comment: The Public Trust Doctrine is supposed to protect us from excessive water uses damaging 

our lakes and streams/waters of the state belong to everyone. The DNR should recommend that the 

Legislature uphold the public trust doctrine.  

https://dnr.wi.gov/topic/wells/documents/HighCap/CSLSBibliography.pdf
https://dnr.wisconsin.gov/topic/Wells/HighCap/Review.html
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DNR Response: The DNR will continue to work within its authority, to review and issue decisions 

on high capacity wells throughout Wisconsin. In addition to implementing the high capacity well 

program, the DNR is sending the Central Sands Lakes Study Findings and Recommendations 

Report to the Legislature for their consideration. 

1.7 Comment: The DNR should also consider impacts to private wells, springs, calcareous fens, and 

wetland impacts (including inland ponds) from cumulative impacts of high capacity wells. 

DNR Response: Through Wisconsin 2017 Act 10 and Wis. Stat. § 281.34 (7m), the Legislature 

defined specific navigable lakes and streams that could be considered as part of this study, and 

private wells, springs, calcareous fens, and wetlands, were not identified as resources to be 

modeled and evaluated.  

1.8 Comment: Without studying the actual effects of agricultural irrigation (i.e. completing a field 

study), we question whether there can be verification of the modeling results.   

DNR Response: In the Findings report, appendices and various web presentations, the DNR 

describes the concrete scientific information establishing that there is a hydrologic connection 

between the groundwater and the lakes and a causal relationship between high capacity well 

withdrawals reducing lake levels. A hydrologic connection is the interflow and exchange of 

water (and dissolved or suspended mass) between groundwater and surface water such as lakes 

and streams. Additionally, in this context, causal relationship means that withdrawing 

groundwater has a direct effect (even if delayed) on lake levels and stream flows. It follows that 

if there is a hydrologic connection between surface water and groundwater, then there is a 

causal relationship, based on the Law of Conservation of Mass. The model supports this causal 

relationship and the following field work completed for the Central Sands Lakes Study supports 

a hydrologic connection between groundwater and the study lakes:  

i. Seepage Meters 

ii. Lakebed mini-piezometers 

iii. Near-lake monitoring wells  

iv. Hydrostratigraphy (pumping tests, geophysics)  

v. Water budget analyses 

Researchers have studied the hydrologic connection between high capacity well pumping, 

groundwater levels and surface waters for decades in the Central Sands Region. The Wisconsin 

Geological and Natural History Survey (WGNHS) and DNR compiled this bibliography that cites 

much of the work that has been done over the past 60 years and this USGS video from the 

1960’s shows the relationship between high capacity well pumping and drawdown of surface 

waters.   

1.9 Comment: We find DNR’s approach to defining “significance” reasonable and consistent with the 

study’s purpose, which is to identify to what extent groundwater withdrawals are impacting these 

waters’ ability to serve important functions and uses, including those protected by the Public Trust 

Doctrine.  

DNR Response: Comment noted.   

1.10 Comment: We would like to see the final report include analysis of the impact on stream flows 

within the study area. This is within the study scope authorized by Act 10, and the draft report refers 

to some preliminary stream analyses.   

 DNR Response: While the statute allowed for the evaluation of specific streams and lakes, the 

study timeline defined in the statute did not provide the DNR sufficient time to model and 

https://dnr.wi.gov/topic/wells/documents/HighCap/CSLSBibliography.pdf
https://www.youtube.com/watch?v=GW9cYdIT8iM
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evaluate resources beyond the three study lakes. The DNR quantified depletion of several 

streams near the lakes within the model area as part of the evaluation of the study lakes. 

Impacts to the streams were not evaluated as part of this study.   

1.11 Comment: The lake levels of the three study lakes are primarily influenced by precipitation, and all 

three lake levels are at or near record highs, therefore no regulatory action is needed.   

DNR Response: The DNR’s results show high capacity well pumping (groundwater withdrawals) 

reduce the average seasonal water levels of all three study lakes. The lake levels at record highs 

do not represent “average seasonal water levels." The DNR developed a base model that 

reflected hydrologic conditions between 2012 and 2018. The DNR used that model to assess a 

38-year climate period to represent a range of hydrologic conditions to determine impacts to 

the study lake levels. Although precipitation is a key driver, the DNR’s results show high capacity 

well pumping (groundwater withdrawals) reduces the average seasonal water levels of all three 

study lakes. The median levels, rather than the current lake levels, are an average seasonal 

water level. Therefore, our conclusions will not be revised.  

1.12 Comment: The permissions granted by Act 10 need to be repealed.  

  DNR Response: Comment noted.          

1.13 Comment: Do not approve wells near impacted streams.  

DNR Response: The DNR will continue to implement Wisconsin’s high capacity well program 

within the authority granted to the DNR. The DNR’s process for reviewing high capacity wells is 

further explained at https://dnr.wisconsin.gov/topic/Wells/HighCap/Review.html. 

DNR RECOMMENDATIONS 

2.1 Comment: I support a Water Use District/some sort of regional management of water use in the 

Central Sands.  

  DNR Response: Comment noted.    

2.2 Comment: I do not support a Water Use District.    

  DNR Response: Comment noted.     

2.3 Comment: If high capacity well users would be required to report water use through meters, all 

private wells should have to, too.  

DNR Response: The DNR has authority to require registered water users, such as high capacity 

wells, to report monthly water usage. Wis. Admin. Code § NR 856.30. We do not have the 

authority to require flow meters on private wells. It is important to note that most users of low 

capacity private wells use much less water than high capacity well users (<6,000 gallons per 

month vs. the median use of high capacity well users in July is about 7,000,000 gallons per 

month). 

2.4 Comment: I support having large water users pay for the water they use.  

DNR Response: Any person who has a registered withdrawal from surface water or groundwater 

with the capacity to withdraw an average of 100,000 gallons per day or more is required to pay 

water use fees. For more information visit: https://dnr.wisconsin.gov/topic/WaterUse/fees.html 

2.5 Comment: The findings of this study should be applied to other lakes in the state. 

https://dnr.wisconsin.gov/topic/Wells/HighCap/Review.html
https://dnr.wisconsin.gov/topic/WaterUse/fees.html
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DNR Response: The DNR addresses this in Appendix B titled “Recommendations for Future 

Work.” 

2.6 Comment:  Strongly encourage the use of local groups to talk to one another without a water use 

district. A Water Use District may be too political.  

DNR Response: Comment noted.    

2.7 Comment:  There should be collaboration between farmers and community stakeholders to develop 

a cooperative plan to manage groundwater in the Central Sands Region.    

 DNR Response: The DNR recommends a water use district to engage community members to 

work together to manage groundwater in the Central Sands Region (see “Collectively Managing 

Water Use in the Central Sands” in the DNR Findings and Recommendations Report).   

2.8 Comment: The Central Sands Lakes Study potentially lays the groundwork to limit farmer’s access to 

their farm’s groundwater for crop irrigation - Another Wisconsin policy in direct conflict with federal 

programs for climate change policies by limiting area farmers’ ability to maximize crop carbon 

sequestration through irrigation.  

DNR Response: We did not evaluate climate change impacts, such as crop carbon sequestration 

through irrigation, as this was not part of the statutory directive.   

2.9 Comment: The district should be for the entire Central Sands. A “Water District” is a good idea as 

long as it has the governing authority to implement the necessary controls to protect our waters 

without major influence of outside groups. I am concerned that the Water District can become a 

slow-moving governmental agency that says a lot and performs little.  

  DNR Response: Comment noted.  

2.10 Comment: I believe that all high capacity wells (new & existing) should be permitted based on 

usage. If the usage changes, a new permit must be obtained. All high capacity wells must have a 

monitor on them and report that usage amount each year to the WNDR. All high capacity wells 

throughout the area should be permitted for no more than 5 years. No high capacity wells should be 

permitted above 25% of the actual usage needed for the intended purpose. A simple low-cost usage 

fee can be applied to the yearly high capacity operation to pay for this. Usage fee should also be 

used to restore some of the damage done to our lakes and streams. 

  DNR Response: Comment noted.  

2.11 Comment: People clearly want action to improve and protect our waters as evidenced by the 

results from the April 6th referenda in Wood, Portage and Marquette counties where overwhelming 

majorities of voters 76% of Wood county voters, 77% of Portage county voters, and 73% of 

Marquette county voters said they wanted more action to protect and clean our waters.  

  DNR Response: Comment noted.  

2.12 Comment: We believe that the recommendation for the creation of a “water district” meets this 

statutory requirement of special measures and an economic impact should be provided by the 

Department.  

 DNR Response: As a result of the findings of this study, the DNR did not recommend special 

measures described in Wis. Stat. § 281.34(7m)(c). The DNR recommends the Legislature 

consider a framework, such as a water use district, to collaboratively manage water use for the 

entire Central Sands Region. This recommendation does not require an economic impact 

analysis. 
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2.13 Comment: Additional pilot projects, similar to the Little Plover River Restoration Project, as an 

integrated watershed management approach, should be explored as part of implementation.   

DNR Response: A water use district could implement pilot projects, on smaller scales as an 

integrated management approach.   

2.14 Comment: DNR should consider examples in salmonid-rich, irrigated portions of the Columbia River 

Basin for implementation ideas.  

DNR Response: Comment noted. 

2.15 Comment: The result of this Study is not and cannot be that further study is needed to determine 

whether there is a problem.  

DNR Response: Comment noted.    

2.16. Comment: At a minimum, the Water Use District must:  

o Have clear, extensive monitoring and enforcement authority, i.e., the ability to compel reductions in 

groundwater withdrawals; 

o Have geographic boundaries reflecting the area in which the science tells us groundwater 

management is needed, not man-made boundaries set by political considerations. DNR’s 

recommendation that a district cover the entire Central Sands therefore appears sound; 

o Focus on enforceable, mandatory withdrawal reductions and limitations that are calculated to 

eliminate significant impacts to surface waters. Voluntary actions, incentive programs, efficiency 

measures, and unenforceable “goals” will not alone address the problem; 

o Operate under an expeditious time horizon for sustainable water use in the Central Sands—

withdrawal reductions and limitations must be imposed and enforced as soon as is practicable, not 

decades down the road; 

o Be adequately staffed and resourced to fulfill its mission; 

o Be sufficiently insulated from political influence to operate independently, through mechanisms 

such as control by a board with staggered, fixed-term seats, seats reserved for underrepresented 

groups, and strong conflict-of-interest rules; and  

o Be accountable to stakeholders and the public, through both strong public participation mechanism, 

e.g., notice and comment periods, and the potential for judicial review of certain important 

decisions. 

Additional comments were provided on market-based solutions, e.g., water trading. 

DNR Response:  Comments noted.   

2.17 Comment: DNR appears to contemplate that the purpose of a water use district would be to 

“balance conservation and economic objectives.” It is worth emphasizing that the Public Trust 

Doctrine does not sanction the elimination or impairment of public enjoyment of navigable waters 

for the purpose of creating private wealth; rather, this is precisely what the public trust doctrine is 

intended to prevent.  

        DNR Response:  Comment noted.   

2.18 Comment: Examples of the components and requirements of existing successful groundwater 

management districts should be provided to increase citizens’ confidence that such a water 
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management district will produce real and lasting improvement in the condition of not only these 

three lakes but the many other lakes, streams, and wetlands of the Central Sands.  

DNR Response: Comment noted.  

2.19 Comment: The DNR identifies a series of “Next Implementation Steps” in the draft study. These 

steps include refining the groundwater flow model and streamlining methods for future lake 

evaluations. However, the DNR does not have the statutory authority to take these actions.  

DNR Response: The purpose of that section is to convey the need for additional work to support 

implementation of the recommendation.  

2.20 Comment: If the DNR wishes to pursue a policy change to implement its proposed water use 

district, apply the “groundwater flow model,” or change how the Department reviews and approves 

high capacity wells, this must be done via the rulemaking process.   

DNR Response: Comment noted.  

2.21 Comment: Does the WDNR have plans to or intend to expand the of the Lake Study or embark on a 

larger scale evaluation to determine what other areas may be significantly impacted?  If the Study is 

not expanded or a larger scale study is not performed, what will the water district rely upon and 

how will they determine how to manage the water use in areas outside the three lakes that were 

studied? 

DNR response: By statute, the DNR cannot extend the Central Sands Lakes Study beyond June 3, 

2021. Wis. Stat. § 281.34(7m). Furthermore, our recommendation of setting up a water use 

district cannot be implemented without legislative action. In the Recommendations section of 

the report we identify further work needed to build upon the study and support the 

implementation of a water use district. 

STUDY EXTENT/SCOPE  

3.1 Comment: Why did you not include the northern section of the Central Sands (including district 25 

in Portage County)? DNR should develop a model/water use district to include parts of the Central 

Sands like the Little Wolf and Tomorrow Waupaca watersheds.  

DNR Response: The DNR focused on three study lakes, named in Wis. Stat. § 281.34(7m). The 

DNR and USGS developed the Central Sands Lakes Study groundwater model domain to model 

the three lakes. The groundwater model domain was based on major surface water bodies 

which act as hydrologic boundary conditions. Future work could include extending the model to 

include this area. 

3.2 Comment: I find the recent study of three lakes in this region to be a little short as a good example 

of how high capacity wells affect lakes and streams in the region. This is a very small sample size and 

not totally representative of the impact that those wells have on all our waterways. Can/will this 

study see an expanded follow-up based on the recommendation for an entire management district?  

DNR Response: The DNR focused on the three study lakes because of requirements stated in 

Wis. Stat. § 281.34(7m), which authorized the study. See response for comment 3.1. 

3.3 Comment: Please consider streams and/or present results (maps) for estimated drawdowns and 

stream flow depletions for all lakes and streams in the model domain.  

DNR Response: The DNR did not conduct a full evaluation of all waterbodies within the model 

area, except for the three study lakes.  
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3.4 Comment: State with clarity that streams are more sensitive than lakes (even though this study 

focused solely on three lakes, there is data to support this)  

 DNR Response: This is highlighted in the DNR’s presentation.   

3.5 Comment: The recommendation should include metrics on just how much pumping could occur 

without having significant impacts to each of the three water bodies in question. These metrics 

should take siting of wells and their proximity to surface waters into consideration.  

       DNR Response: The DNR results in Appendix B and the presentation show the amount of 

drawdown for which high capacity wells are responsible. If implemented, a water use district 

could determine the reduction of pumping needed from high capacity wells to reduce significant 

impacts to Long and Plainfield Lakes. 

3.6 Comment: The Department strayed from the statutory directive. 

DNR Response: Comment noted.   

3.7 Comment: The draft study needs to be adjusted to emphasize that current lake levels are at 

historically high levels and that that precipitation is the primary factor affecting lake level 

fluctuations. 

DNR Response: We acknowledge that recent lake levels are high and mention that in numerous 

places in the report and appendices. We also acknowledge that precipitation is the main driver 

of groundwater and lake levels as is shown by our evaluation of lake levels over a 38-year 

climate record.  

3.8 Comment: What is the cumulative effect of the trees, what amount [of water] do they use?  

DNR Response: The DNR discusses the impact of deciduous and evergreen forests on 

groundwater recharge in Appendix D. 

3.9 Comment: What about all of the drainage ditches that have millions of gallons of water leaving them 

daily?  

       DNR Response: The DNR included drainage ditches in the groundwater flow model and therefore 

included them in the evaluation of lake levels. However, an evaluation of the impact of drainage 

ditches was outside the DNR’s scope for this study. 

3.10 Comment: What about the cranberry owners that withdraw directly from the stream?  

DNR Response: The DNR did not consider surface water withdrawals as it was outside the scope 

and the statutory directive for this study. Wis. Stat. § 281.34(7m) directed the DNR to study the 

potential impacts of groundwater withdrawals on the study lakes. 

LOCAL ECONOMY & BENEFICIAL USES OF LAKES 

4.1 Comment: Concerns about lake property/lower property values/effects on local tourism due to 

lower lake levels.  

DNR Response: Comment noted.  

4.2 Comment: Lake owners pay high property taxes, too.  

DNR Response: Comment noted.      

4.3 Comment: The production of vegetables in the central sands provides an essential public service. It 

must be weighed against the need for maintaining “healthy” lake levels to the extent we have the 

https://widnr.widen.net/view/video/aka5svaemi/DG_Central_Sands_Lakes_Study_Decision_Overview?u=kfkpym
https://widnr.widen.net/view/video/aka5svaemi/DG_Central_Sands_Lakes_Study_Decision_Overview?u=kfkpym
https://widnr.widen.net/view/pdf/5wxgy52oe0/DG_CSLSAppendixD_2021.pdf?t.download=true
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power to do so. Additionally, the industry has greatly increased its productivity using the same 

water as in the past.  

DNR Response: Comment noted.     

4.4 Comment: Driftless region study shows that trout fishing contributed 1.6 billion dollars in economic 

value for trout fishing and is important to Wisconsin’s economy. The 8 counties within the Central 

Sands support many trout headwater streams.   

DNR Response: Comment noted.    

4.5 Comment: Farmers don't waste water. It costs us money to pump water, and we pay tax on the 

water we run.  

DNR Response: Comment noted. The DNR does not charge a water use tax, however there are 

annual water use fees statewide for large water users in Wisconsin (see response 2.4 above).   

4.6 Comment: If we lose our lakes and streams, more than just lake homeowners will be affected (ex. 

wildlife). This will affect tourism. Please consider these beautiful areas’ impact on our emotional 

well-being such as impacts to boating, fishing, swimming, meditating, recreation and making 

memories.   

DNR Response:  Comment noted.     

4.7 Comment: We should preserve Wisconsin’s water culture and heritage and uphold the Public Trust 

Doctrine for future generations.  

        DNR Response:  Comment noted.   

4.8 Comment: Wisconsin’s irrigated agriculture industry is a national leader in processed vegetables and 

ranks third in potato production. Specialty crop production in Wisconsin is valued at over $1 billion 

annually with an additional $5 billion value and 35,000 jobs estimated from economic activity 

associated with the food processing industry. The Central Sands area of Wisconsin is one of the most 

critical irrigated agricultural areas in the United States. Since it is wholly dependent on groundwater, 

any disruption in the aquifer is of critical concern to the farmers and would affect the country’s food 

security.  

DNR Response: Comment noted.     

LAND USE HISTORY 

5.1 Comment: This section needs to be well referenced.  

DNR Response: The DNR has included additional citations in Appendix F. The purpose of our land 

use review was to determine whether it is likely that pre-1960s records represent lake levels 

under conditions unimpacted by human influence, not to determine land cover distributions for 

model scenarios.  

5.2 Comment: This section may have accidentally borrowed text from histories of other areas loosely 

designated something like the “central sands” or “central sand hills”, but actually refers to a 

different region than what this study cover. This geographic mismatch has been a problem in other 

work describing the history of the Central Sands. 

DNR Response: The geographic extent of the “Central Sands” areas in sources used for Appendix 

F overlap with, but are different than, the Central Sands Region as defined in the Central Sands 

https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
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Lakes Study. The DNR has edited Appendix F to remove statements including areas outside the 

Central Sands or to clarify the sub-area being discussed. 

5.3 Comment: The land use history incorrectly treats the WCS as one large homogeneous area. 

DNR Response: The DNR has edited Appendix F, where possible, to clarify what part of the 

Central Sands Region is being discussed. 

5.4 Comment: The Land Use History and Figure 1 focus too much on marsh drainage and ignores upland 

areas. They also overstate the ditched area in the Central Sands. 

DNR Response: The DNR has edited Appendix F to remove ditched area estimates that included 

areas west of the Wisconsin River in the “Central Sands Region”. 

While the focus of our study was not the impacts of ditching on regional water levels, this 

landscape alteration is a potential source of anthropogenic change to groundwater movement 

and lake levels (possibly including small changes at Long and Plainfield Lakes) that pre-date 

groundwater irrigation. Ditched areas are adjacent to the highest-density irrigation areas in the 

Central Sands Region and are therefore likely to influence the same water bodies as irrigation. 

Ditching also has the potential to cause long-term changes (reductions) in groundwater levels 

and lake levels over a broad area, including nearby uplands, and to significantly alter stream 

flows.  

5.5 Comment: Pine lumbering was not a major factor in Central Sands land use, although the lumber 

industry was important to the region’s economy. Widespread pine logging does not match mapped 

pre-settlement landscapes. Appendix F insinuates that the landscape was covered with forest, which 

may not be true. 

DNR Response: The descriptor “pine logging” appeared due to source material that included 

areas west of the Wisconsin River as part of the Central Sands Region. While sources (Goc, 1990; 

Holt, 1965; Rhemtullah, 2009) indicate that some amount of commercial logging did occur in 

parts of the Central Sands Region as defined in this study, the DNR has changed Appendix F to 

include tree removal for both lumber sales and agricultural purposes. 

5.6 Comment: In Appendix F, the cultural landscape should be re-visited if you are referring to specific 

First Nation Tribes. 

  DNR Response: The DNR has updated Appendix F. 

5.7 Comment: The statement that, “One fire consumed 300,000 acres of peat” appears incorrect given 

the amount of marsh land in the Central Sands. 

DNR Response: The DNR has clarified information in Appendix F, because the source material 

does not distinguish between land to the east and west of the Wisconsin River, it is probable 

that some of the acreage described here was outside the Central Sands Region. Goc (1990), as 

well as in Flader and Steinhacker (1973), describe the prevalence peat fires of the drained areas 

of the Central Sands Region during the 1920s and 1930s. 

5.8 Comment: Spot checks of air photos from the 1930s indicate that the land use history overstates the 

amount of land abandonment when it says, “By the 1930s, little of the Central Sands was in farms…”  

DNR Response: The DNR has updated Appendix F to clarify where farmed areas decreased 

during the early 1900s, farming did not disappear from the Central Sands, and population 

density and the number of farms in the Central Sands experienced significant declines during 

this period (Goc, 1990; Butler, 1978; Rhemtullah, 2009). 

https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
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5.9 Comment: The following statement is incorrect. “A land economic inventory in 1938-1939 … 

identified 69000 acres of land in the Central Sands, including much in the Plainfield area as “Poor land 

previously cropped. The majority of that remains unfarmed today,” The majority of land around 

Plainfield is not unfarmed today. 

DNR Response: Of the land that DNR cited as “Poor land, previously cropped” in the 1930s 

inventory, most remains unfarmed now. Our statement does not mean to imply that the 

majority of the land near Plainfield is unfarmed. Rather, it means that it was not uncommon for 

land cleared and farmed during European settlement to be later converted from agriculture to 

non-agricultural land use and to remain in non-agricultural use to the present day.  

5.10 Comment: Figure 2 seems to conflict with Figure 4.  

DNR Response: The differences between Figures 2 and 4 are primarily a result of the different 

grids the DNR used to create them. Other differences may result because the land cover of a cell 

was considered “changed” with a 50% or greater difference between the 1930s land use and 

modern land use. In addition, some minor differences may result from the consideration of 

grassland as agricultural land in Figure 4 but not in Figure 2. The DNR included an updated 

version of Figure 2 with a quarter-section scale grid spacing in Appendix F. 

5.11 Comment: This statement from Butler is questionable and may not be based on good evidence or 

data. “Expansion of irrigated agriculture was also indirectly promoted by an influx of seasonal 

recreational landowners on both waterfront and farmstead properties.” 

DNR Response: Butler’s source for his statements regarding an increase is seasonal land 

ownership, increased property values, and intensification of farming is the Golden Sands Project 

Plan, a 1974 regional planning document. Summers (1965) describes a similar trend toward less 

agricultural land area used more intensively and with increased irrigation during the late 1950s 

in Waushara County. 

5.12 Comment: The Sellwood (2015) model was uncalibrated and prone to boundary effects causing 

problems about the drawdown effect of ditches on the study lakes. 

DNR Response: The DNR made edits to Appendix F to remove specific model drawdown results 

and clarify the preliminary nature of the modeling work. 

5.13 Comment: Aren’t all of the drainage ditches that were put in in the 1930’s and 40’s a contributing 

factor for the lowering of lake levels that happen to be at the highest elevation of the watershed?  

DNR Response: The DNR discusses the possibility of drainage ditch impacts and potential 

impacts on lakes in Appendix F, however, those impacts have never been quantitatively 

estimated.  

5.14 Comment: Perhaps a better way to estimate what the unirrigated landscape might look like for the 

“No Irrigated Agriculture” scenario would be to use land cover at the dawn of the irrigation era, ca. 

1950s (land cover that is now irrigated was largely in dryland agriculture, not forest). 

DNR Response: The DNR developed the “no-irrigated agriculture” scenario as a point-of-

comparison to examine how current irrigation trends impact the groundwater and surface water 

systems. The no-irrigated agriculture scenario only represents one potential, reasonable 

approximation of what land use could be. We understand there are certainly many ways to 

estimate what land use could have been. For example, using pre-irrigation land use is one 

possibility, but that too has its own biases (lack of comprehensive land use datasets from that 

period, a single snapshot in time may not be representative, climate has changed and is 

https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/z8j5lsfp00/DG_CSLSAppendixF_2021.pdf?t.download=true
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changing, some anthropogenic land use changes already in effect such as ditching, etc.). We 

used current non-irrigated land use trends as a proxy for the “no-irrigated agriculture” scenario, 

with constraints on soil coarseness and slope. While this “no-irrigated agriculture” does not 

reflect 1950’s land use trends, we believe it is a reasonable approximation of what land use 

could be without irrigation. See more in Appendix C.   

LAKE LEVELS 

6.1 Comment: Some past documented studies show a greater drawdown to water resources due to high 

capacity well withdrawals. DNR should explain this discrepancy.  

DNR Response: The DNR completed a thorough literature review as part of this study and 

existing studies are documented in the Central Sands bibliography. Previous studies have 

attempted to quantify the drawdowns due to high capacity wells, but each study has taken a 

slightly different approach because the study questions differ, and therefore the estimated 

impacts from high capacity wells varies. Our drawdown estimates from the Central Sands study, 

however, are generally in line with previous work.  

6.2 Comment: Explain why this study has different estimates of drawdown vs. previous work done by 

Kraft et al. 2010; Kraft et al 2012.   

      DNR Response: Our drawdown estimates from the Central Sands study, however, are generally 

in line with previous work. However, the difference between the drawdown estimates is likely 

due to the differences in an empirical approach versus a process-based approach.  

Kraft et al. used an empirical approach in which they identified differences in measured water 

levels and streamflows between a baseline period (when there was little- to no-irrigation) and a 

later period (with a significant amount of irrigated agriculture), or differences between areas 

with more irrigation compared to areas with less irrigation. They controlled for trends such as 

annual precipitation, and back-calculated how much to reduce effective recharge to cause these 

observed differences.  

As for any method, Kraft’s approach has assumptions and limitations that resulted in 

uncertainty in the final estimation. For instance, controlling for annual precipitation trends using 

annual precipitation values could oversimplify the trends (e.g. high-intensity precipitation would 

lead to higher annual precipitation values but would also lead to more runoff and less recharge; 

likewise, late-season precipitation can add to total annual precipitation trends while hiding 

summertime drought conditions which would lead to more pumping and higher 

evapotranspiration). Additionally, assigning all differences in water levels to irrigated agriculture 

assumes that nothing else in the watershed would affect water levels, including other changes in 

land use not related to irrigated agriculture, urban development, or non-irrigation groundwater 

withdrawals. 

The approach used in CSLS was a process-based approach, where we simulated the processes of 

groundwater recharge, groundwater pumping, groundwater flow, and groundwater/surface 

water interactions. We used a 38-year climate dataset, current land-use trends, and an 

alternative land-use without irrigated agriculture. By using these datasets, we had more control 

over extraneous influences, without having to make assumptions about “impacted vs 

unimpacted areas” or annual precipitation trends.  

While our process-based approach allows for more control over those extraneous influences, 

the approach has its own set of assumptions and limitations. The DNR describes these 

https://widnr.widen.net/view/pdf/7fu8gothd9/DG_CSLSAppendixC_2021.pdf?t.download=true
https://dnr.wi.gov/topic/wells/documents/HighCap/CSLSBibliography.pdf
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assumptions and limitations in Appendices A through F.  

6.3 Comment: We question the conclusion that Plainfield Lake does not have an impacted Human Use 

response.  

       DNR Response: The DNR updated Appendix B and the Findings and Recommendation Report. 

6.4 Comment: The study revealed that although these three lakes are near each other, they are not 

impacted equally by either precipitation or irrigation. This reveals how site-specific any approach 

should be when it comes to managing irrigation to address surface water impacts.  

       DNR Response: Comment noted.   

6.5 Comment: Confirm what ecological parameter is most sensitive to water level changes on these 

lakes.   

DNR response: As described in Appendix B, ecological indicator sensitivity varies by lake.  

• At Pleasant Lake, the most sensitive indicators at low lake levels are dock usage and 

stratification, while loss of volumetric habitat for fish is the most sensitive indicator at 

the median and high lake levels.  

• At Long Lake, where 18 of 19 indicators are significantly impacted by current irrigated 

agriculture, loss of volumetric habitat for fish is the most sensitive indicator.  

• At Plainfield Lake, where seven of ten indicators are significantly impacted by current 

irrigated agriculture and one warrants caution, the long-term conservation of a federally 

threatened plant is the resource most vulnerable to lowered lake levels.  

6.6 Comment: How could the ecological characterization of Long Lake change, if at all, by using a median 

water level elevation of 1096.9 feet (as found in another study)?   

DNR Response: The DNR used a modeling approach to determine the median lake levels for the 

three study lakes so that we could isolate the effects of weather and irrigated agriculture on 

long-term lake levels. Other studies that used empirical approaches or different datasets are 

likely to estimate different median values because they reflect different combinations of 

weather, land use, and irrigated agriculture. Interjecting a new median value into our analysis 

would not be consistent with our methodology or dataset and would make results less certain.   

6.7 Comment: Explain if fine-grained sediments located beneath the lake, which can delay and 

attenuate changes in groundwater and lake levels, influence the ecological characterization of the 

lake. 

DNR Response: The fine-grained sediments found approximately 20 feet below the bottom of 

Long Lake have only a slight impact on the hydrological response of the lake. Field work 

conducted at Long Lake provides several lines of evidence that the lake is well-connected to the 

groundwater system (see Figure 60 Appendix A).  

6.8 Comment: Would the water level in Long Lake that could trigger management by a water use district 

be at or slightly above average seasonal water level?  What possible scenarios have been 

considered, or implanted in other jurisdictions, for managing the water use if the water levels 

continue to decline, even after implementing best management practices? 

DNR response: The DNR is not proposing that low lake levels would trigger management actions. 

We do not recommend management actions based on specific water levels. There can be a 

multi-year lag time between groundwater withdrawals and lake level response at Long Lake (see 

https://widnr.widen.net/view/pdf/8u7p0l27xm/DG_CSLSAppendixB_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/8u7p0l27xm/DG_CSLSAppendixB_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/utoxb77lte/DG_CSLSAppendixA_2021.pdf?t.download=true


Central Sands Lakes Study May 2021  

 

13 

 

Scenario 5 in Appendix C), so it would be difficult to identify a “trigger level” that would provide 

enough lead time to be protective of low levels. As DNR states in the Appendix B, lake 

ecosystems respond to changes in water level fluctuations over the scale of years to decades, 

and it is often the frequency and duration at which the lake is at or below a particular level, 

rather than the level itself, that causes an impact. For example, we find occasional low lake 

levels are important for allowing some plant seeds to germinate, but prolonged low levels allow 

upland species to encroach lakeward and more dramatically alter available plant habitat. 

Instead of a single snapshot in time, the DNR recommends that management strategies respond 

to, and be evaluated on, long-term water level patterns to effectively protect lake ecosystems.   

The DNR did not examine what-if scenarios or special measures as part of this study as the DNR 

recommends that scenario planning be conducted at a landowner or local level as a component 

of a Water Use District. 

6.9 Comment: Geographic position on the landscape may have management challenges – is it possible 

to manage to a lake stage or is a performance standard more appropriate?  

DNR response: As noted above, the DNR is not proposing that low lake levels would trigger 

management actions because lake levels and lake ecology have not been shown to be sensitive 

to the timing of withdrawals. The DNR’s modeling and lake characterization indicate that water 

use management would be most effective if implemented continuously. We suggest 

performance standards could be included in the menu of tools that a water use district may 

consider for implementation.    

6.10 Comment: Did the ecological characterization of Long Lake consider the artificial aeration of the 

lake?  If so, how were the different ecological indicators evaluated differently than a similar lake 

that received no artificial aeration? 

DNR response: The DNR noted the presence of aerators and acknowledge that they keep 

dissolved oxygen above 4mg/L and help prevent fish kills, we did not evaluate Long Lake 

differently. Long Lake is managed as a fishery, the survey responses show that the residents 

value the lake for fishing, and this is demonstrated by their continued operation of the aerator.  

6.11 Comment: Include photographs of the elevated water levels observed later in the study period? 

DNR response: The DNR included a picture of flooding of upland vegetation at Long Lake (Figure 

91 in Appendix B) and photos of high water levels at Plainfield Lake (Figure 5 of the report and in 

Figure 81 of Appendix B).  

6.12 Comment: Dry weather and drought are not the only factors impacting lakes and streams in Central 

Wisconsin. In fact, low water levels in lakes and streams have been observed during normal and 

even above normal annual precipitation conditions. For instance, Long Lake was near dry starting in 

2005 and in subsequent years, even though annual precipitation during those years was not “dry” by 

historical standards. 

DNR Response: The DNR used several data sources in this study, including NOAA and the PRISM 

datasets to demonstrate that there were several years during the mid- to late-2000’s which had 

below average annual precipitation, although not record-low amounts of annual precipitation.  

If we use only annual precipitation amounts, however, this does not provide the entire story and 

hides other important trends. For instance, a given year could have a hot, dry summer (which 

would increase both evapotranspiration and irrigation pumping) and a wet autumn or early 

winter, resulting in what would appear to be an “average” precipitation year, but in fact would 

https://widnr.widen.net/view/pdf/8u7p0l27xm/DG_CSLSAppendixB_2021.pdf?t.download=true
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be a stressed groundwater system that is still recovering from a hot, dry summer. There are 

other approaches for looking at precipitation data, such as using cumulative deviation from 

rolling mean monthly precipitation can account for some of these sub-annual trends.  

The DNR use a process-based approach in which these sub-annual trends, including antecedent 

conditions, variable evapotranspiration rates, and sub-annual spatially-variable precipitation 

and temperature trends, were included as part of the simulation.  

6.13 Comment: While it is noted in the findings that precipitation is an important driver of the study 

lakes levels and groundwater levels, the report would benefit from more clearly defining the context 

of the data collection. The report mentions collecting over two years of data but it’s not clear 

whether this occurred during wetter than average, dryer than average, or average precipitation 

years.  

DNR Response: We collected most of the lake-specific field data between 2018-2019, which 

were wetter than average years. However existing data going back many decades covering 

geologic, hydrologic, weather, water use, and lake characterization were used to in the 

groundwater flow modeling and lake characterization. Please note that relative to precipitation 

data, the study’s groundwater flow model’s history-matching period was 2012-2018, with daily 

precipitation and temperature inputs from the PRISM Climate Group. ln addition, a 38-year 

(1981 – 2018) dataset of precipitation and temperature from the same source was used to 

develop scenarios to determine the impact of withdrawals on lakes levels. This period included 

multiple cycles of the typical range of weather variability seen in the region.   

6.14 Comment: The study dismisses data that clearly shows that the lake levels are at or near record 

highs. It instead interprets results uniquely provided by an internally-created “groundwater flow 

model.”   

DNR Response: The DNR did not dismiss any lake level data as part of this study. Lake levels 

were one of the most important data sources used for calibration of the groundwater flow 

model. The DNR used a groundwater flow model, as required by Wis. Stat. § 281.34(7m).  The 

groundwater flow model represented conditions between 2012 – 2018 and was built upon 

thousands of data and represented a range of hydrologic conditions including a dry year (2012) 

and wet year (2018). To properly address the statutory requirements, the DNR also relied on a 

38-year climate scenario to examine a larger range of wet and dry cycles. The record high water 

levels observed on these lakes in recent years are part of a longer hydrograph with highs and 

lows. Just as the study did not focus on an extremely dry period, we also did not focus on an 

extremely wet one. 

LAKE SIGNIFICANCE THRESHOLDS 

7.1 Comment: DNR should extend the protected spawning season for Pleasant Lake by one month 

(including August) to provide appropriate additional protection for banded killifish in Pleasant Lake.  

       DNR Response: We have extended the spawning season analysis in Appendix B.  

7.2 Comment: There are inconsistencies in how model uncertainty is handled which lead to 

contradictory conclusions. Results are mainly presented by declaring each ecosystem indicator 

“impacted” or “not impacted”, with a third intermediate option of “caution” that makes the first 

two terms appear equally certain (page R2). Yet “caution” is defined based on the uncertainty of the 

groundwater recharge model specifically, rather than the entire lake level model (page B119). Any 

results with uncertainty stemming from the recharge model (i.e. ecological thresholds are violated 

in at least one recharge model scenario) merits “caution”. In contrast, results with uncertainty 

https://prism.oregonstate.edu/explorer
https://widnr.widen.net/view/pdf/8u7p0l27xm/DG_CSLSAppendixB_2021.pdf?t.download=true
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stemming from the overall model (i.e. the irrigation model violates an ecological threshold, but is 

within the standard deviation of the no-irrigation model) are considered insignificant and reported 

as “not impacted” (Table B36). This approach ignores the risks of underestimating impacts and 

hedges entirely against overestimating impacts for most sources of uncertainty; however, that is not 

reflected in the apparently symmetric presentation of results (“not impacted”, “caution”, 

“impacted”).  

DNR Response: The DNR recognizes that there are other sources of uncertainty that we cannot 

quantify. The Monte Carlo analysis allowed us to examine uncertainty in the Soil Water Balance 

parameterization, and the RMSE of lake levels allowed us to examine uncertainty in the 

groundwater flow model estimates of lake level. 

Because the study evaluates the impacts of lower lake levels on the lake ecosystems (not higher 

and lower lake levels), our tests are asymmetrical. An insignificant impact means that the lake 

level or ecosystem indicator are not appreciably different with and without irrigated agriculture. 

However, we recognize that there is uncertainty in our metric estimates, and so we do not 

conclude significant impacts when there are small changes within our level of uncertainty. The 

only two indicators this is important for are stratification on Pleasant Lake at the frequent low 

and infrequent low lake levels. While we maintain that this is insufficient evidence to conclude a 

significant impact, we appreciate the comment. We now list these two metrics as caution and 

claim insufficient evidence and caution instead of “not impacted”. On Pleasant Lake, the range 

in lake levels and the median Mg concentrations also fall within the standard deviation of the 

no-irrigated-agriculture scenario and are “not impacted”. The amount of change between 

scenarios is not ecologically meaningful, so we think the approach of using the standard 

deviation to develop a significance threshold works well here. The other indicators that are not 

significant due to the standard deviation allowance are significantly impacted in 1 of 3 current-

irrigated-agriculture runs and/or in the potential-irrigated-agriculture run, so they now warrant 

“caution”. As we discuss in the “Study Limitations” section of Appendix B, there are very few 

indicators that fall into this caution category. Most indicators clearly are or are not significantly 

impacted according to all model runs and both irrigated-agriculture scenarios.   

7.3 Comment: We question how you found the impact to stratification was “not impacted” as part of 

the chemistry ecosystem response category at Pleasant Lake. 

DNR Response: The DNR re-evaluated stratification at Pleasant Lake and agree that it should be 

labeled as “caution” for both the current and potential-irrigated-agriculture scenarios. There is 

still enough uncertainty in both the approach for defining stratification and the lake level 

estimates near this tipping point that we do not conclude a significant impact based on 

stratification. We now state that there is insufficient evidence to claim a significant impact due 

to stratification (see response to 7.2) and revised the text. We provide details in the Significant 

Impacts sections of Appendix B: Water Chemistry/Pleasant Lake, Summary of Lake 

Levels/Pleasant Lake, Summary of Lake Levels/Study Limitations.  

7.4 Comment: DNR should address fish in Plainfield Lake, rather than writing it off because its 

ephemeral fish production is not currently managed or exploited by humans. Ephemeral fish habitat 

in these systems can be important to long-term population dynamics.  

DNR Response: The DNR recognizes the ecological benefits of intermittent fish presence. Fishless 

lakes are important ecosystems for taxa vulnerable to predation, but we do not have sufficient 

information to calculate how the frequency of fish kills change at different lake levels. Overall, 

given the frequency of potential fish kills on Plainfield Lake, the prevalence of nearby fishable 

https://widnr.widen.net/view/pdf/8u7p0l27xm/DG_CSLSAppendixB_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/8u7p0l27xm/DG_CSLSAppendixB_2021.pdf?t.download=true
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lakes, and the lack of a managed fishery, we chose to not consider fish as an ecological indicator 

for Plainfield Lake.  

RECHARGE & IRRIGATION RATES 

8.1 Comment: How much rainfall is needed in the study area to recharge the amount of water used by 

irrigation wells in a year? According to my math the amount of rain fall required in the study area to 

recharge the water used to irrigate 14” of water onto all the irrigated land is about 2.25”, which 

doesn’t seem like a whole lot of rainfall needed to keep up with irrigation pumping. There must be 

some other significant condition effecting the lake levels.  

DNR Response: Besides pumping and precipitation, other water budget components include 

evaporation, transpiration, runoff, change in soil moisture and discharge to streams. 

Furthermore, the timing of precipitation is important as by the water needs of irrigators and 

lake biota occur at the same time. Thus, we used a transient groundwater flow model to 

evaluate the impacts on the study lakes. See Appendix D for more on this topic and how these 

components were used in the study.  

8.2 Comment: I question whether, or not, the study can ignore the impact of the larger watershed 

including the levels of the Great Lakes whose cycles closely follow those of Plainfield and Long lakes. 

Source: Great Lakes Water Levels (1918-2021), NOAA.  

DNR Response: The study accounts for many of the drivers causing the same cycle on the Great 

Lakes. The Great Lakes generally track with precipitation trends (as well as lake evaporation 

trends); inland lakes also generally track with precipitation. By using the same precipitation and 

temperature data for the no-irrigated-agriculture, current-irrigated-agriculture, and future-

irrigated-agriculture scenarios, we account for these cyclic climate-driven trends, and we isolate 

the impacts caused by irrigated agriculture.  

8.3 Comment:  What happens when we are in a drought again? The lakes will drop due to no rain as 

they did prior to hi-cap wells as historic records would state. Most of these hi-cap wells do not have 

any direct effect, during a pump test the water around the well will not drop as it is pulling from a 

different aquifer. Static water levels are currently higher now than when the first hi-cap wells were 

installed back in the late 50's early 60's.  

DNR Response: The study addressed drought conditions by using a 38-year climate period to 

look at impacts at different points within those natural cycles. 

High-capacity wells do have a direct effect on water levels as evidenced by pumping levels 

measured on thousands of well construction reports for wells within the Central Sands Region. 

Appendix A documents that there is no confining layer and that the study lakes are well-

connected to groundwater. Our results suggest that high capacity wells have a small but 

persistent impact on the study lakes and other surface water features, and when those impacts 

from hundreds of wells are combined, the impact can be significant. And because the lake 

ecosystems rely on water level fluctuation (see Appendix B), those impacts from groundwater 

withdrawals can occur during drought conditions or during wet conditions.   

8.4 Comment: Consider using the term “net recharge” instead of “effective recharge.”  The former term 

has been defined and is in use among groundwater researchers in the central sands; e.g., 

https://ngwa.onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6584.2011.00836.x   

DNR Response: The DNR uses the term “effective recharge” because “net recharge” could also 

refer to percolation from precipitation plus the irrigation return flow, minus the plant’s 

https://widnr.widen.net/view/pdf/5wxgy52oe0/DG_CSLSAppendixD_2021.pdf?t.download=true
https://widnr.widen.net/view/pdf/8u7p0l27xm/DG_CSLSAppendixB_2021.pdf?t.download=true
https://ngwa.onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6584.2011.00836.x
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evapotranspirative uptake from groundwater. Additionally, pumping is not a term typically 

considered as a part of “recharge” and therefore would not be considered as part of “net” 

recharge. “Effective recharge” is a term used in hydrogeologic literature and is a more accurate 

depiction of “total recharge minus pumping.”  

8.5 Comment: The study found that the primary impact on water level fluctuation was precipitation, not 

the presence of high capacity wells. The study notes that irrigated agriculture is only present in 15% 

of the study area, revealing the predominance of precipitation as the primary factor impacting lake 

levels. The study also concludes that long-term differences between irrigated agricultural effective 

recharge and non-agricultural recharge are comparatively small. See, Study @ pg. 24.  

 DNR Response: While the study does find that precipitation is the primary driver of 

groundwater levels, it also finds that precipitation is not the only driver of groundwater levels, 

and finds that irrigated agriculture, while small in comparison to the total precipitation of the 

entire region, is still a sizeable and ecologically significant driver of lake levels. The use of a 38-

year climate record allows us to tease out the variation solely due to precipitation and look at 

only the impacts from irrigation. Also note that while irrigated agriculture makes up 15% of the 

land use in the model area, within 150 square miles of Long and Plainfield Lakes, irrigated 

agriculture land makes up 45% of the land use. 

MODEL  

9.1 Comment: A layperson’s explanation of the numeric values for each component used in the water 

budget for the inset models, as well as how the inset models accounted for drawdown conditions 

outside their boundaries, would also be useful in the main body of the report. For citizens, this 

would answer the question “What is the magnitude, distribution and fate of the water pumped from 

irrigation wells in these watersheds?” 

 DNR Response: Comment noted. While this presentation of components of the water budget 

within the inset models is both scientifically interesting and illustrative for fate of water pumped 

within the watershed, it is not necessary to address the question at hand of potential impacts 

from pumping on lakes. A larger assessment of the hydrogeology and distribution of water 

within the entire basin was outside the scope of this study. 

9.2 Comment: The “Mechenich Model” cited in Appendix C is properly cited as: Mechenich, D. J. 2012. 

Extending the Wisconsin Central Sands Groundwater Flow Model. Appendix B in Kraft, G. J., D. J. 

Mechenich and J. Haucke. 2012. Information Support for Groundwater Management in the 

Wisconsin Central Sands, 2009-2011. A Report to the Wisconsin Department of Natural Resources in 

Completion of Project NMA00000253. Center for Watershed Science and Education, College of 

Natural Resources, University of Wisconsin – Stevens Point / Extension. Available at 

https://www.uwsp.edu/cnr-ap/watershed/Documents/kraft_centralsands_2012.pdf. This is 

important not only to give proper credit to the model developers but also to allow future 

researchers to examine the model design, calibration and results. 

DNR Response: Comment noted. This reference has been added to Appendix C.  

9.3 Comment: Appendix C indicates that the “Mechenich Model” was used in the current work to 

describe groundwater flow direction in the Plainfield Tunnel Channel Lakes, set the southern model 

boundary, and calibrate mean hydraulic conductivity. However, a different approach was used to 

calculate drawdown. In this work, estimates of drawdown were roughly similar for Long Lake but lower 

for Pleasant and Plainfield Lakes. A layperson’s explanation of the reasons for the differences would help 

the residents of Central Wisconsin who have come to understand the earlier work as accurate. The 

https://widnr.widen.net/view/pdf/7fu8gothd9/DG_CSLSAppendixC_2021.pdf?t.download=true
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proper citation for the document containing the higher drawdown estimates is: Kraft, G. J. and D. J. 

Mechenich. 2010.  Groundwater Pumping Effects on Groundwater Levels, Lake Levels, and Streamflows 

in the Wisconsin Central Sands. A Report to the Wisconsin Department of Natural Resources in 

Completion of Project NMI00000247. Center for Watershed Science and Education, College of Natural 

Resources, University of Wisconsin –Stevens Point / Extension. Available at https://www.uwsp.edu/cn-

rap/watershed/Documents/gwpumpcentralsands2010.pdf. Please also see a similar reference in the 

main report and correct if necessary. I cannot find the report as cited there. 

DNR Response: Comment noted. The DNR explains drawdown differences in Comment 6.1. In 

addition, this reference has been added to Appendix C.  
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