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BACKGROUND 

The Village of New Auburn has prepared this wellhead protection plan for the purpose of 
minimizing the risk of contamination to the municipal water supply. The plan establishes 
wellhead protection areas around each municipal well which are designated for special 
protective measures intended to minimize the risk of the well becoming contaminated. The 
wellhead protection areas encompass the area determined by a hydrologic study to contribute 
groundwater to the well.  Wellhead protection areas receive the most concerted protection 
efforts. 

This plan is for New Auburn’s existing well #1 and newly constructed Well #2. The water 
system serves the entire Village (population 594). The system has an average demand of 
around 24,000 gallons per day (gpd) which stays fairly consistent throughout the year. To meet 
average demand, one well is pumped for about two hours a day. The wells are alternately 
pumped on a weekly basis. Water storage is provided by one elevated tank with a capacity of 
100,000 gallons. Well construction details are as follows: 

Table 1 
Well # WI Unique 

Well ID 
Total Depth 

(ft) 
Casing 

Depth (ft) 
Open 

Interval (ft) 
Well 

Diameter (in) 
Pump Capacity 

Max/Operational(gpm) 

1 BF300 168 118 50 10 260/180 

2 YJ237 164 156 10 10 200/150 

Well #1 is located on the south side of County Hwy M, in the western part of the Village. The 
well was originally constructed in 1950 and rehabilitated most recently in 2007. Well #2 is 
equipped with a submersible pump. Auxiliary power for the well is provided by a portable 
diesel generator that can be used for either well. 

Well #2 is a located 1,900 ft southeast of Well #1 in the eastern part of the Village park on the 
west side of East St. The well is a newly constructed well to help the Village meet future 
demand and provide the additional water system security that comes from having multiple 
sources of potable water. Well #2 is equipped with a submersible pump. The pump motor is 
controlled with a variable frequency drive which allows the well to be operated at a lower 
capacity. Auxiliary power for the well is provided by a portable diesel generator that can be 
used for either well. 

Both wells pump groundwater from the aquifers that lies below the Village. Water from the 
wells is of good quality, meeting all state and federal drinking water quality criteria. Hardness 
measured as total calcium carbonate typically ranges from 40-70 mg/L, which is classified as 
soft to moderately hard (Kammerer, 1981). Treatment consists of sodium hydroxide for pH 
adjustment and corrosion control at both wells, and Well #2 is equipped for standby chlorine 
addition for disinfection if needed. Locations of the wells are shown in Figure 1 and lithologic 
logs and construction details for the wells are included in Appendix B. This plan was prepared 
in accordance with the Wisconsin Administrative Code, Chapter NR 811.12(6) for wellhead 
protection planning.  
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HYDROGEOLOGIC SETTING 

New Auburn is located in northwest Chippewa County, an area characterized by gently rolling 
topography comprised of sandstone bedrock uplands dissected by sand and gravel lowlands of 
unconsolidated sand and gravel deposited by flowing glacial meltwater (Syverson, 2007). The 
surrounding uplands comprised of Cambrian age sandstone are desirable sources of industrial 
sand, therefore; there is a lot of industrial sand mining surrounding New Auburn. The area has 
been covered by glacial ice many times in the geologic past, which has left a thick layer of 
unconsolidated sand and gravel. The sand and gravel varies greatly in thickness due to the 
variability of the sandstone bedrock below. Well #1 is completed in 100ft of the Cambrian 
sandstone aquifer that lies below 70 feet of unconsolidated glacial material. Well #2 is 
constructed entirely in the unconsolidated glacial aquifer which is at least 200 feet deep at that 
location. Below the Cambrian sandstone lies Precambrian igneous granite that is effectively 
impermeable (Kammerer, 1998). Vertical relationships of the wells and aquifer in shown Figure 
3, and the line on which the cross section is drawn is shown on the map in Figure 4. 

The source of all groundwater is precipitation which infiltrates and recharges the aquifer. The 
rate of groundwater flow in an aquifer is determined by the hydraulic parameters of the 
aquifer. Important hydraulic parameters are described below and given in Table 2: 

 Aquifer Thickness – Vertical thickness of water bearing porous medium.  
 Effective Porosity – The ratio of void volume to the total volume of material. 
 Hydraulic Gradient – The change in water table elevation (hydraulic head), divided by 

the change in distance in a given direction (calculation shown in Figure 2) 
 Storage Coefficient – The volume of water that an aquifer releases from storage, per 

unit surface area of the aquifer, per unit change in head (From Schwartz & Zhang, 2003, 
page 73). 

 Transmissivity – The rate at which water is transmitted through a unit width of the 
aquifer under a unit hydraulic gradient. It is estimated using pump test data, and the “T-
Guess” computer solution (Bradbury and Rothschild, 1985). 

 Hydraulic Conductivity – The ease with which flow takes place through a porous 
medium. It is calculated by dividing the transmissivity by the aquifer thickness. 
 
 

Table 2 
Aquifer Hydrologic Parameters Well #1 Well #2 

Aquifer Thickness (ft) 140 140 

Effective Porosity 0.3 0.3 

Hydraulic Gradient 0.004 0.004 

Storage Coefficient 0.1 0.1 

Transmissivity (ft2/sec) 0.058 0.047 

Hydraulic Conductivity (ft/day) 35.79 29.01 
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The Aquifer hydraulic parameters are estimated using a pump test, which is conducted at the 
time of well construction, and can be found on the well construction report. A pump test 
provides an estimate of how much water an aquifer can yield, also known as the wells specific 
capacity. This is done by measuring drawdown, which is the difference between the static (pre-
pumping) water levels and water levels after pumping the well at a given rate for a given 
period of time. The pumping test results are as follows: 
 

Table 3 
Pump Test  Well #1 Well #2 

Pumping Rate (gpm) 285 230 

Duration (hours) 24 24 

Static Water Level (ft) 49 25 

Pumping Water Level (ft) 74 129 

Drawdown (ft) 25 104 

Specific Capacity (gpm/ft) 11.4 2.2 

GROUNDWATER FLOW DIRECTION 

The direction of groundwater flow may be inferred from the regional topography and the slope 
of the water table. The water table is the upper limit of the aquifer and is measured in “head” 
or elevation above sea level. Wells provide measurement points of water table elevation. The 
water table is generally a subdued representation of the surface topography, where water 
moves from high points toward low areas where it discharges to lakes & rivers. The best 
available maps of groundwater elevations for the area were developed for Chippewa & Barron 
counties by the Wisconsin Gelogical and Natural History Suvey in 1988 & 1987 respectively. 
The water table is mapped in Figure 2 and is shown as contour lines of equal head with a 20 ft 
contour interval. Groundwater flows approximately at right angles to the contour lines, in the 
direction of decreasing head. Additionally in figure 2, surface watershed boundaries are shown. 
Surface water flow is controlled exclusively by topography. New Auburn sits at the intersection 
of three surface watersheds. Water to the north flows into Beaver Creek & Chetek Lake, water 
to the southeast flows into Duncan Creek, and water to the southwest flows into Sand Creek 
and the Red Cedar River. Surface watershed divides and groundwater divides are generally 
similar, but not always. Groundwater at New Auburn probably follows a similar flow regime to 
the surface water, but without detailed hydrogeologic study, we can’t be sure. Groundwater 
recharging New Auburn’s wells comes from infiltration of precipitation (recharge) in the area 
surrounding the wells; however it is not possible to determine the exact area contributing 
groundwater to New Auburn’s Wells. Precipitation infiltrates downward into the ground until it 
reaches the water table where it starts to move in a horizontal direction. The general direction 
of groundwater flow is shown in figure 2. Arrows on the map show the general direction of 
groundwater flow. Currently, an in depth multi-year study of the groundwater in northwest 
Chippewa County is being conducted by the Wisconsin Geological and Natural History Survey. 
Once this study is complete, there will be a better understanding of groundwater flow near 
New Auburn. 
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ZONE OF INFLUENCE 

The Theis equation is used to calculate the zone of influence (ZOI), which is a circle around 
each well that represents a cone of depression in the water table defined by a drawdown of 1 
ft that would develop after 30 days of continuous pumping at full capacity, with no recharge to 
the groundwater. It assumes that the aquifer is homogeneous (the aquifer is equally 
permeable in all places and in all directions), the well fully penetrates the aquifer and 
drawdown is small compared to the saturated thickness.  It simulates theoretical worst-case 
condition. Since the formula uses continuous pumping at full capacity and does not consider 
recharge to the aquifer, the calculation may be artificially large. When recharge is considered 
the ZOI becomes an elliptical shape extending farther upgradient and less downgradient. The 
ZOIs for each well are mapped in Figure 4. 

 

Theis Equation:   Where:   

     
  

       
 W(μ ) = Well Function 

 s = Drawdown (1 ft) 
 Q = Maximum Pumping CapaVillage 

   
   

     
 T = Transmissivity (gpd/ft) 

 S = Storativity 
 μ = From lookup table based on W(μ)  
 t = 30 days continuous pumping 
 R = Radius of the cone of depression 
 
Zone of Influence (ZOI) Calculations: 
 
Well #1 W(μ )= 

 
1  X  37468 

  
W(μ )= 1.2575 

   
114.6  X  260 

     

          

 
r       = 

√( 
37,468 X 30 X 0.19 

) 
μ  = 0.19 

  
1.87 X  0.1 

 
ZOI radius= 1,069 feet 

          Well #2 W(μ )= 
 

1  X 30,362 
  

W(μ )= 1.3247 

   
114.6 X 200 

     

          

 
r       = 

√( 
30,362 X 30 X 0.18 

) 
μ  = 0.18 

  
1.87 X  0.1 

 
ZOI radius= 936 feet 
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ZONE OF CONTRIBUTION (RECHARGE AREA) 

In order to protect the groundwater reaching New Auburn’s municipal wells, it is important to 
determine where water pumped from the wells comes from. Groundwater captured by the 
wells is recharged by infiltration of precipitation in an area extending primarily up gradient 
from each well.  The entire land area that contributes water to a well is known as the “zone of 
contribution” (ZOC) or recharge area. Several methods can be used to delineate the recharge 
area, ranging from a simple fixed radius to the use of complex computer models. As discussed 
earlier in the Groundwater Flow Direction section, New Auburn’s location at the intersection of 
3 separate watersheds, and the lack of detailed hydro geologic information for the area, makes 
determining the zone of contribution difficult. What is certain is that much of the recharge area 
for the village wells comes from fairly close to the wells. Due to the on complex hydrogeology 
and lack of detailed information, the calculated fixed radius method was used to estimate the 
ZOCs for New Auburn’s wells. This method involves drawing a circle around the well that is 
equivalent to the area of the aquifer below the land surface that holds the amount of water 
that is withdrawn from the well in a given period of time. The period of time used is 5-years. 
The 5-year ZOC is particularly important because 5-years is generally determined to be an 
adequate amount of time needed for the geologic formation to degrade or dilute most 
contaminants, or contamination could be cleaned up before it reaches the pumping well. The 
calculated 5-year ZOCs are mapped in Figure 7 and calculations are shown below. 

The Wisconsin Geological and Natural History Survey is currently working on a detailed 
hydrogeologic study of the area. The study will yield much more accurate ZOC delineations for 
New Auburn. Once the study is complete, it is suggested that this wellhead protection plan be 
updated using the new information from the study (Estimated in Year 2016).  

Assumptions used in the ZOC calculation include; pumping rates equal to each wells maximum 
capacity, a saturated aquifer thickness equal to each well’s open/screened interval, effective 
porosity of 0.3. 
 
Volumetric Flow Equation:   Where: 

    
  

    
  Q = maximum pumping capacity (ft3/day) 

 t = time of pumping (years) 
 ne = effective porosity 
 H = Aquifer Thickness (ft)  
 
Calculated Fixed Radius – Zone of Contribution Calculations: 
 
Well #1 r   = 

√( 
50044.8  X  365  X  5 

) 
Radius= 832 feet 

  

π  X  0.3  X  140 

   
        Well #2 r   = 

√( 
38496  X  365  X  5 

) 
Radius= 730 feet 

  

π  X  0.3  X  140 
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POTENTIAL CONTAMINANT SOURCES 

In order to design the most appropriate management strategy, it is necessary to know what 
possible sources of contaminants are present around each well. These are locations where 
human activity or land use has created the potential to release contaminates into the 
groundwater aquifer. Potential contaminant sources within ½ mile of well #1 & #2 were 
identified by records review and field reconnaissance. 

A variety of contaminants can be released from the potential sources identified at New 
Auburn. Sewage contains both domestic and industrial wastewater. While industrial 
wastewater can have many types of pollutants, the contaminants of most concern in domestic 
wastewater include pathogens and nitrate. Pathogens (primarily bacteria and viruses) are 
filtered somewhat as they move through the ground and are viable for a limited time.  Nitrate, 
on the other hand, travels very easily in groundwater with little attenuation. Nitrate is also 
present in fertilizers applied on agricultural land and lawns.  Pesticides applied to lawns and 
fields are in a class of chemicals known as synthetic organic compounds (SOCs) which can be 
attenuated somewhat in topsoil and clays but would travel more easily through the sandstone 
& unconsolidated aquifers. Another class of chemicals, known as volatile organic compounds 
(VOCs) can be released from a variety of sources, including fuel tanks and auto repair shops. 
VOCs have mobility similar to that of SOCs. Chloride can be released from road salt, sewage, 
landfills, manure storage or spreading and septic system leachate and is also very mobile. 
Unused and improperly sealed wells are a significant threat to groundwater quality because 
they can act as a direct conduit for contaminants to move from the surface to the 
groundwater. Industrial sand processing plants are located less than ½ mile north/northwest & 
south/southwest of the wells. Little is known about the Acrylamides used as a flocculent during 
industrial sand processing, although Acrylamides are not known to be dangerous, it is 
important to note their presence. Additionally, petroleum products spills from fueling or 
malfunctioning of equipment used at processing plants could pose a threat. The shallow depth 
of the aquifer and the relatively short well casing make New Auburn’s wells generally more 
susceptible to contamination.   
Well #1 

Well #1 is surrounded on all sides by residential neighborhoods, with some commercial and 
industrial to the north/northeast and some agriculture to the south and west. Residential land 
use is typically poses very little threat to groundwater, provided lawn chemicals & fertilizers 
are used properly, and household hazardous waste is disposed of properly. Several blocks to 
the northeast is the central business district of the Village, where there are several remediation 
sites, auto shops & the the plastics factory, all of which have potential to pollute groundwater. 
Steps should be taken to make sure these businesses are handling and disposing of chemicals 
properly. There is one known private well near the municipal wells. It is 400 ft northeast of 
Well #1. If constructed properly and in good repair, this should pose little threat. If any private 
wells are found that are unused or in disrepair, they should be properly abandoned.  
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Well #2 

Well #2 is surrounded on all sides by the Village Park & residential neighborhoods, with some 
agriculture. The same things said about Well #1 and residential land use & the Village’s central 
business district apply for Well #2. The biggest concern at Well #2 is nitrate. Preliminary test 
results show nitrate concentrations of 6.5 mg/L, results from the final well show 
concentrations of 5.5 mg/L. The likely source of Nitrate is agriculture. The village expects 
nitrate concentrations to continue to drop because of a large field immediately upgradient 
from the well was taken out of production. The land is now being used for a rail car staging 
area, with part of the land planted in native prairie grasses. Nitrate concentrations should be 
monitored carefully. If any increase is seen, further investigation should be conducted to 
determine the source of nitrate and attempts made to reduce nitrate concentrations. 

Potential contaminant sources are mapped in Figure 6, and Appendix A contains a 
comprehensive inventory with distances from the nearest well. This inventory should be 
updated periodically by utility personnel in the space provided.  

WELLHEAD PROTECTION AREA 

This plan establishes wellhead protection areas (WHPAs) around each well (figure 7).  
A wellhead protection area (WHPA) is defined by the federal Safe Drinking Water Act as the 
"surface and subsurface area surrounding a water well or well field, supplying a public water 
system, through which contaminants are reasonably likely to move toward and reach such 
water or well field". In practical terms, the ZOC is a technically-defined area based on 
groundwater hydraulics, while the WHPA is a legally-defined area including all or part of the 
ZOC and within which zoning practices or other land-use controls can be implemented to help 
protect groundwater from contamination (Kroheiski et. al., 2000) 
 
The WHPAs are established to clearly define the area most critical for protecting the wells from 
contamination. They should be the primary focus of efforts to protect the Village water supply.  
The WHPAs include the full 5-year TOT capture zones. 5-years is used because it is generally an 
adequate amount of time for the geologic formation to degrade or dilute most contaminants, 
or contamination could be cleaned up before it reaches the pumping well. The DNR suggests 
the boundary of the WHPAs include, as a minimum, all the land within 1,200 ft of the wells. 
The calculated 5-year TOT capture zones for New Auburn’s wells are less than 1,200 ft, so the 
boundary of the WHPAs have been extended out to a distance of 1,200 ft. Any parcel of land 
that which is partially included in the wellhead protection area is considered part of the 
wellhead protection area. The WHPAs are mapped in figure 7.  

MANAGEMENT STRATEGY 

Implementation of the wellhead protection plan happens by taking specific actions to protect 
the Village water supply. This includes addressing any specific issues and solutions identified in 
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the wellhead protection plan or by any steering committee. The steering committee has 
developed an implementation plan which lays out specific implementation activates along with 
the responsible party and a timeline for completion.  

Blue-shaded blocks indicate activities already in place and ongoing 
 Activity Responsible Party When 

Implemented 
Comments 

SOURCE MANAGEMENT ACTIVITIES 

Wellhead Protection Ordinance 
Update 

Village Board Within 3 Months of 
WHP Plan Approval 

New Auburn's existing wellhead 
protection ordinance will be reviewed 
and updated as needed to include the 
wellhead protection area for Well #2   

Monitor Nitrate Levels in Well 
#2 

Public Works Ongoing Nitrate levels in Well #2 will be 
monitored as prescribed by the DNR. 
Levels are expected to decrease due 
to agricultural land removed from 
production; however, if levels 
increase an investigation into the 
source will be conducted. 

  

Wellhead Protection Plan 
Updated When County 
Completes Groundwater Flow 
Model 

Public Works-With 
assistance from 
Wisconsin Rural 

Water Association 

When Chippewa 
County 

Groundwater 
Model is 

Completed 

Chippewa County and the Wisconsin 
Geological and Natural History Survey 
are developing a detailed 
groundwater model for the area. 
When the model is complete, New 
Auburn's WHPP will be updated using 
the model's advanced well capture 
zone delineations. 

  

EDUCATION AND OUTREACH ACTIVITIES 

Educational Brochures  Village Clerk Ongoing Educational brochures about the 
importance of water conservation 
and protecting groundwater will be 
made available at Village hall. 

  

WATER CONSERVATION ACTIVITIES 

Screen Water Bills  Public Works Ongoing Water bills are screened for 
anomalies that could indicate 
leaks or excessive water use 

  

Leak Detection Surveys Public Works Ongoing Leak detection surveys are 
conducted on an as-needed 
basis to decrease water loss 

  

STEERING COMMITTEE 

A steering committee has been formed to oversee implementation of this plan.  The 
committee consists of the following individuals: 

Jon Bohl, Public Works Superintendant, Village of New Auburn 
Peggy Stanford, Clerk/Treasurer, Village of New Auburn 
Andrew Aslesen, Source Water Specialist, Wisconsin Rural Water Association 

Local governmental entities that have jurisdiction in the planning area are the Village of New 
Auburn and Chippewa County.   
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CONTINGENCY PLANNING 

Contingency planning is done to minimize the disruption of water service in the event of 
emergencies. In the event that New Auburn’s water supply becomes contaminated, the 
procedures laid out in the Emergency Response Plan (ERP), developed by New Auburn Utilities 
in 2009, and stored at village hall, will be followed. The ERP provides a regularly updated, 
comprehensive list of all necessary contacts for water system employees, emergency 
management agencies, contractors, and state agencies; as well as emergency procedures, 
including emergency alternate water sources and emergency disinfection procedures. 

With one well out of service, the remaining well could easily meet the average daily pumpage 
of around 24,000 gallons. The Village has one reservoir capable of holding 100,000 gallons that 
could provide approximately three days worth of water. Additionally, emergency water use 
restrictions could be implemented to conserve water.  

The following is an abbreviated list of emergency contacts. 
 
EMERGENCY CONTACT       PHONE NUMBERS 

Local: New Auburn Water Dept.-Jon Bohl 715-933-1091 
 New Auburn Village Hall 715-237-2223 
 Fire Department 911 or 715-237-2103 
 Police Department 911 or 715-237-3200 
 Ambulance (EMS)-Bloomer 911 or 715-568-5554 
 Ambulance (EMS)-Chetek 911 or 715-924-4211 
 DNR Representative-Brad Henderson   715-839-1636 

County and Regional: 
 Chippewa County Sheriff 911 or 715-726-7701 
 Chippewa County Emergency Management  715-726-7728 
 Chippewa County Health Department  715-726-7900 
 Barron County Sheriff 911 or 715-537-3106 
 Barron County Emergency Management  715-537-6595 
 Barron County Health Department  715-537-5691 
 DNR-Regional Spill Coordinator 715-839-1604 

State: DNR-State Spill Response 800-943-0003 
 State Lab of Hygiene 608-263-3280  
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Figure 1 – Municipal Divisions and Village of New Auburn Well Locations 
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Figure 2 –Groundwater Flow Direction 
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Figure 3 – Vertical Relationships  
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Figure 4- Zones of Influence 
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Figure 5- Zones of Contribution (5-year Time of Travel) 
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Figure 6 – Potential Contaminant Sources 
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Figure 7 – Wellhead Protection Areas 
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Appendix A – Potential Contaminant Source Inventory, Setbacks & List of 
Abbreviations 
 
Potential Contaminant Sources Within ½ Mile of Well #1 
See Figure 6 

  

Code Potential Contaminant Sources Distance 
(ft) 

Direction Name/Owner   

1 GSL Sewer Line 100 N Village of New Auburn   

2 GWA Water Well - Active 400 N 
Dan Hanson, 209 W Elm 

St.   

3 CRT Railroad 510 E 
Canadian & Northwestern 
leased to Progressive Rail   

4 AFP Agricultural Farming 600 S,W,NW Multiple   

5 CSS Gas Service Station 600 W/NW Bridge Stop LLC, 330 W Main St.   

6 IPC Plastics Manufacturer/Molder 1,050 NE Triad Plastics, 106 W. Pine St.   

7 GFA Fuel Storage Tank-Above Ground 1,200 N 
Patrick Young, 327 Old Hwy 

53 St.   

8 GFA Fuel Storage Tank-Above Ground 1,500 N Martin Maidment, 415 Cth SS   

9 CVR Motor Vehicle Repair Shop 2,350 N/NW Hometown Repair, 19 Cty Rd SS   

  WLS Leaking underground storage tank Dist (ft) Direction BRRTS ID # Status 

1   Fix All Silo Co., 120 N Old 53 St. 700 E/NE 309000419 Closed 

2   B&B Motors, 126 S Old 53 St. 720 E/SE 309001350 Open 

3   LaRose Property, 208 N Old 53 St. 740 E/NE 309001479 Closed 

 
Updates to Well #1 potential contaminant source list. 

Date Updated By Code 
Potential Contaminant Source 

/Name/Owner 
Distance 

(ft) 
Direction 
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Potential Contaminant Sources Within ½ Mile of Well #2 
See Figure 6 

  

Code Potential Contaminant Sources Distance 
(ft) 

Direction Name/Owner   

1 GSL Sewer Line 200 E Village of New Auburn   

2 AFP Agricultural Farming 600 E,S,W Multiple   

3 CRT Railroad 630 W 
Canadian & Northwestern, 
leased to Progressive Rail   

4 CVR Motor Vehicle Repair Shop 2,000 S 
Badger State Recovery, 305 

County Highway AA.   

5 GWA Water Well - Active 2,050 NW Dan Hanson, 209 W Elm St.   

6 IPC Plastics Manufacturer/Molder 2,160 N/NW Triad Plastics, 106 W. Pine St.   

7 CSS Gas Service Station 2,500 NW Bridge Stop LLC, 330 W Main St.   

8 GFA Fuel Storage Tank-Above Ground 2,570 N/NW Patrick Young, 327 Old Hwy 53.   

  WLS Leaking underground storage tank Dist (ft) Direction BRRTS ID # Status 

1   B&B Motors, 126 S Old 53 St. 1,300 NW 309001350 Open 

2   Fix All Silo Co, 120 N Old 53 St. 1,800 NW 309000419 Closed 

3   LaRose Property, 208 N Old 53 St. 1,880 NW 309001479 Closed 

 
Updates to Well #2 potential contaminant source list. 

Date Updated By Code 
Potential Contaminant Source 

/Name/Owner 
Distance 

(ft) 
Direction 
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Appendix B – Lithologic Logs and Well Construction Details 
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