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BACKGROUND 

The City of Rhinelander 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 water supply well which are designated for 
special protective measures intended to minimize the risk of the well becoming contaminated. 
The wellhead protection areas are generally the area determined by a hydrologic study to 
contribute groundwater to the well.  Wellhead protection areas receive the most concerted 
protection efforts. 

This plan supersedes previous wellhead protection plans and includes Rhinelander’s existing 
wells #4, #5, #6 & #7 as well as the newly constructed Well #8. The water system serves the 
entire City with a year around population of 7,557(2013), which increases during the summer 
months. The system has an average demand of around 1.7 million gallons per day (gpd). Water 
use is higher in the summer due to increased tourist population and Lake State Yeast buying 
water for cooling water. To meet average demand, all wells are pumped eight to ten hours per 
day. Pumpage is controlled by a SCADA system. Water storage is provided by three elevated 
tanks with capacities of 300,000 gallons, 400,000 gallons & 500,000 gallons, and one reservoir 
at Wells #4 & #5 with a capacity of 1.25 million gallons that provides sufficient contact time for 
chlorine disinfection. 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 Design 

Capacity (gpm) 

4 BG535 80 50 30 26 1700 

5 BG536 68 43 25 26 1700 

6 BG544 91 60 31 18 1000 

7 WK851 88 60 28 18 500 

8 YK997 88 72 16 18 400 

Wells #4 &#5 sit on the east side of County G, 1,000 feet south of the Pelican River on the City’s 
south side. The wells were originally constructed in 1969 & 1977, and are the City’s most 
productive wells. Both wells are equipped with vertical turbine pumps. Auxiliary power for the 
wells & reservoir comes from manual standby motors attached with right angle drives and a 
automatically activated natural gas generator to run control system and low voltage amenities. 

Well #6 is a located 2,000 ft south of the Rhinelander Flowage at the intersection of Phillip & 
Lois Streets on the city’s northwest side.  The well was originally constructed in 1987. Well #6 is 
equipped with a shaft driven vertical turbine pump. Auxiliary power for the well comes from 
natural gas generator located permanently on site. 

Wells #7 & #8 sit on the south edge of the Rhinelander-Oneida County Airport on the city’s far 
west side. Well #7 was constructed in 2007 and Well #8 is a newly constructed well. Both wells 
are equipped with vertical turbine pumps. Water from Well #8 is pumped to the Well #7 well 
house where it is treated prior to pumping to the distribution system. Backup power for both 
wells comes from a natural gas generator located permanently on site. 
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All of Rhinelander’s wells pump groundwater from the unconsolidated sand and gravel aquifer 
that lie below the City. Water from the wells is of an aggressive nature (pH around 6.5), but 
otherwise of good quality. Treatment consists of chlorination for disinfection, pH adjustment 
by caustic addition for corrosion control and fluoridation. Locations of the wells are shown in 
Figure 1 and lithologic logs and construction details for the wells are included in Appendix A. 
This plan was prepared in accordance with the Wisconsin Administrative Code, Chapter NR 
811.12(6) for wellhead protection planning.  

HYDROGEOLOGIC SETTING 

Rhinelander is located on the Wisconsin River in southeastern Oneida County. The topography 
of the area was created by glaciers that covered the region. The land is characterized by ice-
contact topography with rolling ground moraine, hills and ridges of end moraines & pitted 
outwash. The subsurface consists of a relatively thin layer of unconsolidated glacial drift of 
varying thickness overlying Precambrian bedrock. The glacial drift around Rhinelander consists 
of an inter-layered mixture of clay-rich glacial tills, outwash sands and gravels and silty glacial 
lake deposits with highly variable hydraulic conductivity. The bedrock consists of granite and 
metavolcanic rock that is effectively impermeable (Kammerer, 1998) and does not yield a 
useable amount of water. Examination of well logs around Rhinelander shows that depth to 
bedrock is generally about 80 ft, with a maximum depth of 300 ft. recorded in the northeast 
part of town, not far from the high school where granite crops out at the surface. There are silt 
and clay layers within the outwash; however, drillers’ logs do not indicate that they are 
continuous. Therefore, it is assumed that the outwash deposits constitute a single aquifer 
which is under water table conditions.  

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 (estimate) 
 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. Estimated for unconfined aquifers 
(Driscoll 1986, pp. 737). 

 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. 
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Table 2 
Aquifer Hydrologic Parameters Well #4 Well #5 Well #6 Well #7 Well #8 

Aquifer Thickness (ft) 70 70 70 70 70 

Effective Porosity 0.3 0.3 0.3 0.3 0.3 

Hydraulic Gradient 0.003 0.003 0.003 0.003 0.003 

Storage Coefficient 0.1 0.1 0.1 0.1 0.1 

Transmissivity (ft2/sec) 0.47 0.72 0.13 0.063 0.061 

Hydraulic Conductivity (ft/day) 580 889 160 78 75 

 
 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 #4 Well #5 Well #6 Well #7 Well #8 

Pumping Rate (gpm) 2000 2000 1000 580 400 

Duration (hours) 12 24 12 24 28 

Static Water Level (ft) 9 8.5 19 17 30 

Pumping Water Level (ft) 24 20 46 52 66 

Drawdown (ft) 15 11.5 27 35 36 

Specific Capacity (gpm/ft) 133.3 173.9 37.0 16.6 11.1 

 

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. There is no 
published regional water table map available; however one was constructed for Rhinelander’s 
2003 wellhead protection plan using water levels in area lakes, streams & wetlands. An 
updated version of this map is found in Figure 2. Additionally, water table elevations were 
estimated using the groundwater flow modeling software GFlow. The modeled water table 
contours are mapped in Figure 3. Both water table maps are in reasonable agreement and 
shown the water table as contour lines of equal head with a 20 ft & 5 ft contour intervals 
respectively. Groundwater flows approximately at right angles to the contour lines of equal 
head, in the direction of decreasing head. Blue arrows on the maps show the general direction 
of groundwater flow, which is generally from topographic highs northeast of Wells #7 & #8 and 
south of Wells #4 & #5 toward the Wisconsin and Pelican Rivers. Groundwater recharging the 
wells comes from precipitation that falls northeast of the wells. Precipitation infiltrates 
downward into the ground until it reaches the water table where it starts to move in a 
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horizontal direction. Actual groundwater flow paths are difficult to predict due to irregular 
bedrock depths and an intricate mixture of clay lenses and deposits of outwash, lake silt and 
glacial till. 

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 
circular radius of the calculated Zone of Influence around each well is mapped in Figure 4. 

Theis Equation:   Where:   

     
  

       
 W(μ ) = Well Function 

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

   
   

     
 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 #4 W(μ )= 

 
1  X  303620 

  
W(μ )= 1.5585 

   
114.6  X  1700 

     

       
μ  = 0.13 

 
r       = 

√( 
303,620 X 30 X 0.13 

) 
ZOI radius= 2,516 feet 

  
1.87 X  0.1 

    

          Well #5 W(μ )= 
 

1  X 465,120 
  

W(μ )= 2.3874 

   
114.6 X 1700 

     

       
μ  = 0.054 

 
r       = 

√( 
465,120 X 30 X 0.054 

) 
ZOI radius= 2,007 feet 

  
1.87 X  0.1 
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Well #6 W(μ )= 
 

1  X 83,980 
  

W(μ )= 0.7328 

   
114.6 X 1000 

     

       
μ  = 0.38 

 
r        = 

√( 
83,980 X 30 X 0.38 

) 
ZOI radius= 2,263 feet 

  
1.87 X  0.1 

    
  

 

       Well #7 W(μ )= 1  X 40,698 
  

W(μ )= 0.7103 

  

 

114.6 X 580 
     

      

μ  = 0.39 

 

r        = 
√( 

40,698 X 30 X 0.39 
) 

ZOI radius= 1,596 feet 

  
1.87 X  0.1 

    

  

 

       Well #8 W(μ )= 1  X 39,406 
  

W(μ )= 0.8596 

  

 

114.6 X 400 
     

      

μ  = 0.32 

 

r        = 
√( 

39,406 X 30 X 0.32 
) 

ZOI radius= 1,422 feet 

  
1.87 X  0.1 

    

ZONE OF CONTRIBUTION (RECHARGE AREA) 

In order to protect the groundwater reaching Rhinelander’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. The recharge 
area for Rhinelander’s wells was delineated by Wisconsin Rural Water Association for the 
purposes of this report using the groundwater flow model GFlow. Assumptions used in the 
model include hydraulic conductivity (K) of 110 ft/day, porosity of 0.3, aquifer thickness of 80 
ft. Pumping rates for each well were reached by dividing the average pumping rate evenly 
between each well (29,000  ft3/day for each well). 

The ZOC is broken down into “capture zones” equal to the 5-year Time of Travel (TOT) and Full 
capture zones. Water at the margin of the 5-year capture zone should take 5-years time to 
reach the well. The full capture zone is the entire land area that contributes groundwater to 
the well. The 5-year capture zone 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 reaching the 
pumping well. The 5-year TOT capture zones represents an area where protecting the 
groundwater is the most important. The full capture zone should be protected as well; 
however protection measures can be less intensive in this area. The modeled capture zones 
are mapped in Figure 5 and the 5-year TOT capture zones are mapped along with the wellhead 
protection areas in Figures 7, 8 & 9. 
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Sensitivity Analysis  

Groundwater modeling for this report was done using a calculated hydraulic conductivity (K) 
value of 110 ft/day. Based on well drawdown calculations and previous geologic studies of the 
area, this is considered a good average K for the region. During development of Well #8, the 
pump test resulted in K value higher than 110. A pump tests measures the K of the most 
conductive zone which a well encounters and is not necessarily representative of the entire 
aquifer. Due to natural heterogeneity, wells will likely encounter several zones that are more 
or less conductive (higher or lower K). Due to this natural variability, a groundwater model run 
was conducted with a K value twice that of the calculated K value of 110 ft/day, which is 220 
ft/day. Results of this model run were compared to the original model run. The higher K 
extends the 5-year capture zones a bit further upgradient, which are mapped in Figure 6. Based 
on the results of the sensitivity analysis, the wellhead protection areas previously established 
provide a sufficient protection area. 

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 each well were identified 
in the Source Water Assessment prepared by the Wisconsin Department of Natural Resources 
(WDNR, 2003) as well as a records review and field reconnaissance. 

A variety of contaminants can be released from the potential sources identified at Rhinelander.  
Sewage from sanitary sewers and septic systems contain 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. Pathogens are treated using continuous disinfection. Nitrate, on the other 
hand, travels very easily in groundwater with little attenuation.  Nitrates are 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 unconsolidated sand & gravel. 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. There are several known private wells in the area. Wells that 
don’t meet construction code or are improperly sealed 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.  
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Wells #4 & #5 

Wells #4 & #5 are surrounded by a mixture of forest and low density un-sewered residential. 
The well has a history of periodic bacterial contamination which may come from private septic 
systems or the Pelican River to the north. Bacteria is the primary contaminant of concern; 
however it is treated using continuous disinfection. Highway 8 runs 1,500 ft south of the well 
which should not pose a threat of chloride from road salt; however a large spill could threaten 
the wells. An active contamination cleanup is being conducted at Rhinelander’s former city 
landfill sits over ½ mile to the east on the far side of the Pelican River. Studies have shown that 
contamination from this site is unlikely to cross the river and reach the well.  

Well #6 

Well #6 is surrounded by municipally sewered residential on the north, east and southwest, 
and forest to the west. Residential land use typically poses little threat, provided that fertilizer 
is used properly, hazardous household waste is disposed of properly and sanitary sewers are in 
good repair. There are several other potential contaminant sources more than ½ mile up-
gradient from the well, but the distance greatly reduces the risk to the well.  

Wells #7 & #8 

Wells #7 & #8 are surrounded by Oneida County/Rhinelander Airport’s airfield to the north and 
forest with several un-sewered residents to the south and west. The small number of septic 
tanks should pose very little threat to the wells. All of the bulk fuel/oil storage and aircraft 
maintenance occurs at least a mile to the east near the airport terminal and should pose very 
little risk to the wells. In the event of an emergency situation, aircraft fire extinguishing agents 
& aircraft fuel could pose a significant threat to the wells. There are several commercial 
industries ½ mile to the southeast, which is hydraulically down gradient from the wells.  

Potential contaminant sources are mapped in Figures 10, 11 & 12 and for the area within ½ 
mile of each well, Appendix A contains a comprehensive inventory with distances and direction 
from the nearest well. This inventory should be updated periodically by utility personnel in the 
space provided.  
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WELLHEAD PROTECTION AREA 

This plan establishes a wellhead protection area (WHPAs) around each well. The WHPAs are 
established to clearly define the areas most critical for protecting the wells from 
contamination. They should be the primary focus of efforts to protect the City water supply.  

The WHPAs include the full 5-year TOT capture zone. WHPAs were established by previous 
wellhead protection plans for Wells #4, #5 & #6 (2003) and Well #7 (2008). Based on the most 
current information available and the hydrogeologic modeling conducted for this plan, the 
previously established wellhead protection areas are reasonable and will continue to be used. 
The WHPA’s include the full 5-year TOT capture zones with a reasonable buffer to account for 
intrinsic uncertainty in aquifer parameters and groundwater flow. The DNR suggests the 
boundary of a WHPA be a minimum of 1,200 ft from a municipal well. This suggestion is met 
for all of Rhinelander’s wells. The WHPA boundary is normalized to convenient geographic & 
political boundaries to simplify implementation. The WHPA is mapped along with the modeled 
5-Year TOT in figures 7, 8, & 9. 

MANAGEMENT STRATEGY 

Implementation of the wellhead protection plan happens by taking specific actions to protect 
the City water supply. This includes addressing any specific issues and solutions identified in 
the wellhead protection plan or by the 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 City of Rhinelander 
- Planning & Zoning 

Dept. 

Ongoing Rhinelander currently has an 
updated wellhead protection 
ordinance in place. 

  

Town of Crescent & Town of 
Pelican WHP Ordinance 

Public Works 
Director 

Summer/Fall 2015 Rhinelander will seek cooperation 
from the Towns of Crescent & Pelican 
with implementing the wellhead 
protection ordinances in the portion 
of the WHP areas outside the city's 
corporate limits. 

  

Work with Rhinelander-Oneida 
County Airport on Emergency 
Response 

Public Works 
Director 

Summer/Fall 2015 Rhinelander will attempt to work with 
the Rhinelander-Oneida County 

Airport on emergency notification of 
the utility within the airport's 

emergency response plan. 
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EDUCATION AND OUTREACH ACTIVITIES 

Annual Consumer Confidence 
Report 

Public Works 
Director 

Annually Rhinelander Utilities develops 
and distributes an annual 

consumer confidence report.   

Educational Brochures Public Works 
Director 

Ongoing The city will make educational 
brochures available at either 
city hall or the utility office.  

  

WATER CONSERVATION ACTIVITIES 

Leak Detection Water Department Ongoing Water bills are screened for 
anomalies that indicate leaks and leak 
detection surveys are conducted as 
needed. 

  

 

STEERING COMMITTEE 

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

Tim Kingman, Public Works Director, City of Rhinelander 

Joseph Salzer, Water/Wastewater Utility Committee Chairperson, City of Rhinelander 

Sherrie Belliveau, Water/Wastewater Utility Committee, City of Rhinelander 

Tom Kelly, Water/Wastewater Utility Committee, City of Rhinelander 

George Kirby, Water/Wastewater Utility Committee, City of Rhinelander 

Mark Pelletier, Water/Wastewater Utility Committee, City of Rhinelander 

Andrew Aslesen, Source Water Specialist, Wisconsin Rural Water Association 

Local governmental entities that have jurisdiction in the planning area are the City of 
Rhinelander, Town of Crescent, Town of Pelican and Oneida County. Cooperation with these 
entities will be sought in implementing this plan, with specific responsibilities including: 

City of Rhinelander-Plan implementation through implementation plan outlined above, 
and enforcement of wellhead protection ordinance. 
Town of Crescent-Cooperation will be sought with the Town of Crescent to protect the 
portion of Rhinelander’s wellhead protection area that lies outside the city. 
Town of Pelican-Cooperation will be sought with the Town of Pelican to protect the 
portion of Rhinelander’s wellhead protection area that lies outside the city. 
Oneida County-consideration of protection of Rhinelander Wells in any county 
ordinances and planning activities 
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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 Rhinelander’s water supply becomes contaminated, the 
procedures laid out in the Emergency Response Plan (ERP), developed by Rhinelander Utilities 
and stored at the wastewater treatment plan and at city 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 any one well out of service, the remaining wells could meet the average daily demand of 
around 1.7 million gallons. The City has a total storage capacity of 2 million gallons that could 
provide approximately one day worth of water. Additionally, emergency water use restrictions 
on irrigation and industrial use could be implemented to conserve water.  

The following is an abbreviated list of emergency contacts. 

EMERGENCY CONTACT       PHONE NUMBERS 

Local: Rhinelander DPW-Tim Kingman 715-437-0282 
 Rhinelander Water Dept.-Bradley Vick 715-781-2453  
 Fire Department 911 or 715-365-5400 
 Police Department 911 or 715-365-5300 
 Ambulance (EMS) 911 or 715-365-5300 
 DNR Representative-William Dobbins  715-365-8923 
 
County and Regional: 
 Oneida County Sheriff 911 or 715-361-5100 
 Oneida County Emergency Management  715-361-5167 
 Oneida County Health Department  715-369-6111 
 DNR-Regional Spill Coordinator 715-392-7822 
 
State: DNR-State Spill Response 800-943-0003 
 State Lab of Hygiene 608-263-3280  
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Figure 1 – Municipal Divisions and City of Rhinelander Well Locations  
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Figure 2 –Water Table Map Developed for 2003 Wellhead Protection Plan 
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Figure 3 – Water Table Map Developed by Groundwater Flow Modeling 
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Figure 4 – Zone of Influence (ZOI) 
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Figure 5 –Zone of Contribution, Modeled 5-Year TOT capture zones at calculated Hydraulic 
Conductivity (K=110 gal/min) 



City of Rhinelander Wellhead Protection Plan – June, 2015 

19 

 

Figure 6 – Zone of Contribution, Modeled 5-Year TOT capture zones at 200% calculated Hydraulic 
Conductivity (K=220 gal/min) 
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Figure 7 – Wells #4 & #5, 5-Year Time of Travel and Wellhead Protection Area 
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Figure 8 – Well #6, 5-Year Time of Travel and Wellhead Protection Area  
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Figure 9 – Wells #7 & #8, 5-Year Time of Travel and Wellhead Protection Area 
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Figure 10 – Wells #4 & #5 Potential Contaminant Sources 
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Figure 11 – Well #6 Potential Contaminant Sources 
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Figure 12 – Wells #7 & #8 Potential Contaminant Sources 

 



City of Rhinelander Wellhead Protection Plan – June, 2015 

26 

 

REFERENCES 

Bradbury, K.B., Rothschild, E.R., 1985.  A computerized technique for estimating the hydraulic 
conductivity of aquifer from specific capacity data:  Ground Water, vol. 23, No. 2. 

2008. City of Rhinelander Wellhead Protection Plan Wells #4, #5, #6, and #7: Developed with 
Assistance From: Wisconsin Rural Water Association. 

Dott, R.H., Jr., Attig, J.W., 2004. Roadside Geology of Wisconsin: Missoula, M: Mountain Press. 

Driscoll, F.G., 1986. Ground Water and Wells: Johnson Division, Signal Environmental Systems. 

Foth & Van Dyke. 1987. Rhinelander Water Utility Update of Groundwater Investigation: Foth & 
Van Dyke Green Bay, Wisconsin. 

Foth & Van Dyke. 1992. Baseline Well Head Protection Study Proposed Airport Well Field: Scope 
ID:92R6 City of Rhinelander. 

Gebert, W.A., Walker, J.F., Kennedy, J.L., 2009. Estimating 1970-99 Average Annual 
Groundwater Recharge in Wisconsin Using Streamflow Data: U.S. Geological Survey, Open-
File Report 2009-1210. 

Kammerer, P.A., Trotta, L.C., Krabbenhoft, D.P. and Lidwin, R.A., 1998.  Geology, Ground-Water 
Flow, and Dissolved Solids Concentrations in Ground Water along Hydrogeologic Sections 
through Wisconsin Aquifers:  U.S. Geological Survey, Hydrologic Investigations Atlas HA-731. 

Schwartz, R.W., Zhang, H., 2003. Fundamentals of Ground Water: John Wiley & Sons. 

2003. Wellhead Protection Plan Wells #4, #5 and #6, City of Rhinelander Wisconsin: Prepared 
by Rhinelander Water Utility with assistance from Wisconsin Rural Water Association. 

Wisconsin Department of Natural Resources, 2003 Source Water Assessment for Rhinelander 
Waterworks:  WDNR, Source Water Assessment Program. 



City of Rhinelander Wellhead Protection Plan – June, 2015 

 

Appendix A – Potential Contaminant Source Inventory, Setbacks & List of 
Abbreviations 
 
Potential Contaminant Sources Within ½ Mile of Wells #4 & #5 
See Figure 10 

  

Code Potential Contaminant Sources Distance 
(ft) 

Direction Name/Owner   

1 IPC Plastics Manufacturer/Molder 450 W     

2 WRF Recycling Facility 480 W     

3 GWA Water Well-Active 500 N/S/W Multiple   

6 GSA Sewage Absorption Area 500 N/S/W Multiple   

4 CBS Auto Body Shop 540 N/NW     

5 GSL Sewer Line (Municipal) 550 N/NW W17935 Reed St.   

7 MMP Medical Installation 1,700 NW     

8 CCE Cemetary 1,850 NE City of Rhinelander   

9 IFM Funiture or Wood Manufacturing/Refinishing 2,000 S     

10 CMW Machine/Metal Working Shop 2,400 NE     

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

1   Wagner Shell 1,960 E/NE 03-44-000767 Closed 

2   Dairy King 2,090 NE 03-44-258525 Closed 

 
Updates to Wells #4 & #5 potential contaminant source list 

Date Updated By Code Potential Contaminant Source /Name/Owner 
Distance 

(ft) 
Direction 

            

            

            

            

            

 
Potential Contaminant Sources Within ½ Mile of Well #6 
See Figure 11 

  

Code Potential Contaminant Sources Distance 
(ft) 

Direction Name/Owner   

1 GSL Sewer Line-Municipal 100 N,E,S,W Multiple, City of Rhinelander   

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

1   Spur Gas Station/Remington Oil 2,580 NE 03-44-001108 Closed 

2   Central Wisconsin Electric Co 2,650 E/SE 03-44-000462 Closed 

3   Rhinelander Paper Co 2,660 E 03-44-000953 Closed 

  WRP ERRP Site Dist (ft) Direction BRRTS ID # Status 

1   Rhinelander Paper Co - COGEN 1900 NE 02-44-000589 Closed 

2   Sinclair Bulk Plant (Former) 2,200 S 02-44-219007 Closed 
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Updates to Well #6 potential contaminant source list  

Date Updated By Code Potential Contaminant Source /Name/Owner 
Distance 

(ft) 
Direction 

            

            

            

            

            

 
Potential Contaminant Sources Within ½ Mile of Wells #7 & #8 
See Figure 12 

  

Code Potential Contaminant Sources Distance 
(ft) 

Direction Name/Owner   

1 GWA Water Well-Active 500 SE 3320 Fox Ranch Rd S.   

2 GSA Sewage Absorption Area 500 SE 3320 Fox Ranch Rd S.   

3 CAI Airport 600 N Rhinelander-Oneida County Airport   

4 GWA Water Well-Active 800 SE 3308 Fox Ranch Rd S.   

5 GSA Sewage Absorption Area 800 SE 3308 Fox Ranch Rd S.   

6 GWA Water Well-Active 1,500 SE 3271 Fox Ranch Rd S.   

7 GSA Sewage Absorption Area 1,500 SE 3271 Fox Ranch Rd S.   

8 CRT Railroad 2,150 S Canadian National   

9 GWA Water Well-Active 2,500 N 3539 Fox Ranch Rd N.   

10 GSA Sewage Absorption Area 2,500 N 3539 Fox Ranch Rd N.   

11 GWA Water Well-Active 2,550 N 3538 Fox Ranch Rd N.   

12 GSA Sewage Absorption Area 2,550 N 3538 Fox Ranch Rd N.   

13 GSL Sewer Line 2,560 SE City of Rhinelander   

14 CMW Machine/MetalWorking Shop 2,700 SE John Deere /Superior Diesel   

 
Updates to Wells #7 & #8 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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Appendix B – City of Rhinelander Wellhead Protection Ordinance 
 

 



City of Rhinelander Wellhead Protection Plan – June, 2015 

 

 



City of Rhinelander Wellhead Protection Plan – June, 2015 

 

 

 



City of Rhinelander Wellhead Protection Plan – June, 2015 

 

 



City of Rhinelander Wellhead Protection Plan – June, 2015 

 

 


