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Executive Summary

South Dakota depends on ground water as its main source of drinking water, with many of the
drinking water systems installed in shallow aquifers that are vulnerable to contamination.  State
wellhead protection activities were initiated in 1987 to protect public water supplies that draw on
ground water as their source of drinking water.  Since the inception of state wellhead protection, local
governments, business and industry, and the public have been very active in wellhead protection
activities.  This document highlights six case studies where wellhead protection was successfully used
by the public to protect their drinking water source.  The cases involve protective measures for large
and small industries (petroleum pipeline, service stations and industrial septic system drainfields) and
activities protecting against agricultural chemicals and feedlot waste.



Wellhead Protection Success Stories

South Dakota is dependent on ground water as its primary source of drinking water.  Approximately
95 percent of all public water supplies in South Dakota obtain their drinking water from ground water
with the majority of ground water being produced from shallow surficial glacial aquifers in the eastern
part of the state.  Approximately 35 percent of all South Dakota public water supply wells are less
than 100 feet deep.  The South Dakota Public Water Supply Vulnerability Study1 indicates that the
majority of wells in the surficial glacial aquifers are classified as vulnerable to contamination.

State legislation in 1987 and 1989 enabled the development of a state wellhead protection program
and provided for voluntary local wellhead protection programs.  The South Dakota wellhead
protection program is required by state law, but at the local level is a voluntary program where public
water supplies are strongly encouraged to participate.  The United States Environmental Protection
Agency approved the South Dakota Wellhead Protection Program in September of 1992.

The state wellhead protection program consists of seven key components necessary for successful
implementation.  The most effective method of wellhead protection program development, although
not the only one, is to proceed through the program on a step by step basis.  The program's initial step
is to identify the roles of all participants.  The next steps involve delineating a wellhead protection
area followed by identification of potential contaminant sources within the wellhead protection area.
 A management plan is then developed to minimize the impact of the contaminants.  The remaining
components of the wellhead protection program are contingency planning for water supply
emergencies, siting new wells for expansion or replacement of the existing water supply and
identifying avenues for the public to participate in the development of the wellhead protection
program.

Local governments have been very active in wellhead protection in South Dakota.  Currently,
communities or water systems in ten counties in eastern South Dakota have delineated wellhead
protection areas.  To manage the adopted wellhead protection areas, zoning ordinances which limit
or restrict high risk activities in and around the wellhead protection areas have been passed by nine
counties and two cities that have delineated wellhead protection areas.

                                           
     1  DeMartino, Carolyn V. and Jarrett, Martin J., South Dakota Public Water Supply System Vulnerability
Study.  South Dakota Department of Environment and Natural Resources, Division of Geological Survey.
Vermillion, South Dakota 57069.

Until recently, wellhead protection was a term seldom heard in daily conversation.  Today, through
zoning ordinances and several successful examples of wellhead protection, the public has begun to
understand the importance of wellhead protection.  Examples of wellhead protection "in action" will
be the focus of this document. It outlines processes, recommendations and lessons learned through
the successful implementation of wellhead protection for each example.

One example will focus on a large petroleum spill which occurred near the City of Sioux Falls' main
wellfield, and the cooperation between state, county, city and pipeline company officials in
implementing new procedures and technologies in early leak detection and monitoring that will
minimize the impact of spills that could potentially threaten the ground water source important to a
population of more than 100,000.



Other success stories will demonstrate how local public water systems are taking a proactive stance
in implementing wellhead protection and influencing the management decisions within these wellhead
protection areas.  Another example will focus on how South Dakota has set strict standards that must
be met at petroleum contaminated sites located within a wellhead protection area.  State ground water
quality standards are adopted through a public hearing process, which indicates the citizens' concern
and understanding of the potential hazards to their wellfields.  Recently, large feedlots have been an
environmental concern and through public involvement a county zoning committee placed restrictions
on a proposed feedlot that would house 35,000 head of feeder cattle.  Wellhead protection weighed
heavily on the final committee decision.  The final example focuses on the East Dakota Water
Development District in Brookings, South Dakota and its efforts to educate the public about the
impacts of operating Class V injection wells.  The locations for the success stories highlighted in this
report are shown in Figure 1.



Figure 1 Map showing the location of the featured Wellhead Success Stories in South Dakota



Williams Pipeline Spill

The City of Sioux Falls' (Figure 1) wellfield begins on the northern edge of the city near the regional
airport (Joe Foss Field) and extends along the Big Sioux River floodplain to north of Renner, South
Dakota, as shown in Figure 2.  Sioux Falls requires an average daily water use of over 16 million
gallons per day with peak demand of approximately 30 million gallons per day.  The majority of this
water is obtained from the Big Sioux aquifer.  The southern portion of the wellfield lies in the
industrial district of Sioux Falls which harbors many potential sources of contamination from various
industries.  An underground petroleum pipeline owned and operated by Williams Pipeline Company
(Williams) is routed through the Big Sioux aquifer in the Sioux Falls' wellfield for approximately three
miles north of the Sioux Falls airport where it exits at the eastern boundary of the aquifer.

The vulnerability of the wellfield to contamination by this petroleum pipeline was clearly identified
when a manufacturing defect in the pipeline went unnoticed until mid-January, 1992, releasing
between 200,000-400,000 gallons of petroleum 1500 feet from the edge of the aquifer (T102N R49W
Section 15) near the wellfield (Figure 2).  The spill focused the public's attention on the vulnerability
of the wellfield, and a task force was organized to research methods of prevention, early leak
detection and monitoring, with the main focus to provide recommendations to minimize the risk of
aquifer contamination from the pipeline.
The task force members represented officials from the city, county and state governments as well as
Williams.  The main goal of the task force was to review/consider different corrective measures for
the pipeline which could be implemented to improve the protection of the Big Sioux aquifer and the
city's wellfield.  The task force met over the next year to research and discuss what measures could
be taken to protect the aquifer.  The various methods were evaluated based on technical merits and
benefits of protection versus the cost of implementing the improvement.  Press releases were issued
to keep the public informed of the progress made at the meetings.

Wellhead protection requirements were a major concern during the task force meetings because
Minnehaha County has defined the entire Big Sioux aquifer as the wellhead protection area, and refers
to it as the "Water Source Protection Overlay District".  The shallow surficial aquifer maps, which
were the basis for determining the aquifer boundaries at the pipeline crossing, were prepared by the
South Dakota Geological Survey and adopted by the county.  These maps define the area where strict
wellhead protection zoning ordinances are enforced.

Current zoning ordinances relative to wellhead protection do not directly impact the pipeline because
it was "grandfathered" into the ordinances when they were passed.  The process of grandfathering
allows an existing business to operate under the original ordinances without having to upgrade their
system to meet new, possibly more stringent ordinances, although, when the operation is upgraded,
the business must meet the most current ordinances in place.  Grandfathering is a common practice
used in many counties when new, more stringent ordinances are enacted.  In the case of Williams, the
ordinances were not applicable to the existing pipeline but did heighten public awareness of the
potential threat the pipeline posed to the wellfield.  Public awareness of the threat to their drinking
water supply was a significant driving force behind the changes made to make the pipeline safer.





The initial task force recommendation was to temporarily reduce the operating pressure in the
pipeline from 1,150 pounds per square inch to 900 pounds per square inch between Sioux Falls and
Marshall, Minnesota.  This reduced the stress placed on the pipeline and provided a larger safety
factor because the temporary operating pressure was significantly under the maximum allowable
working pressure of 1,210 pounds per square inch.

The next task force recommendation, with which Williams concurred, was to conduct a 13 mile
"close-interval" survey on the pipeline.  The survey consisted of probing the pipeline every 2.5 feet
to verify the structural integrity of the pipeline and document any corrosion problems.  Also
recommended and performed was a soil vapor survey, with probes placed every 100 feet, to
determine if there were other leaks in the pipeline.

In addition, the task force recommended that Williams upgrade their computer monitoring of the
pipeline from Sioux Falls to Marshall.  Software improvements were implemented at the pipeline
monitoring facility in Tulsa, Oklahoma, to track pressure and temperature on a "real time" basis.  Real
time is identified as measurements taken every 7 seconds, 24 hours a day while the pipeline is
operating.  To complement the software upgrade, a motor operator valve was installed which allowed
remote control of the valve from Tulsa should a problem arise.  An additional feature of the valve
allowed more accurate pressure and temperature data to be obtained.  Subsequent "simulated" leaks
were identified within 3-4 minutes, which would allow only an estimated 350 gallons of product to
leak.

The task force believed the improvements made by Williams would help monitor the pipeline, but they
were still concerned about the integrity of the pipeline, and several measures were discussed to
address this issue.  Discussion focused on the manufacturing process used on the original pipe and
the potential defects associated with the process.  A defect could go undetected in the longitudinal
welded seam produced during the manufacturing process.  In addition to leak prevention, the task
force felt that early leak detection was also an important priority for further investigation.

The task force identified and investigated four options to protect the aquifer from potential pipeline
leaks.  The first option was to replace the original pipe with new seamless pipe.  All joints would be
field x-rayed to identify defective welds that could produce leaks when the line was re-pressurized.
 Next the committee looked at re-routing the pipeline across the aquifer.  As seen in Figure 2, the
pipeline crossed the aquifer diagonally.  The committee evaluated rerouting the pipeline so it would
cross the aquifer perpendicularly at a narrow point in the aquifer.

The final two aquifer protection plans were leak detection options of which the first was a leak
detection line called the Leak Alarm System for Pollutants (LASP) located along side the pipeline.
 The LASP is a vapor sensor tube that prevents water from entering the sensing tube but allows
petroleum vapors to pass and accumulate.  A vacuum pump periodically removes the air from the
tube and passes the air stream through a sensor which detects if petroleum vapors are present.  The
final option was to encase the entire pipeline in a synthetic liner at the point it crossed the aquifer,



which would in effect contain a leak and prevent it from entering the aquifer.  The synthetic liner
option was not enacted although it was an economically viable option.  The committee had concerns
that the liner could be damaged due to rodents or field equipment and may interfere with the
corrosion protection of the pipeline.

In addition to the upgrades already performed by Williams, the committee agreed on the following
options to protect the aquifer and the city wellfield from possible pipeline spills.  The original pipeline
had to be replaced with a new seamless pipe where it crossed the aquifer but did not have to be
located perpendicular across the aquifer.  It remained in its original location, although the new pipe
was installed under the river instead of remaining at the original surface crossing.  Routing the
pipeline under the river minimized potential damage to the pipeline and prevented rapid contamination
of the down gradient wellfield which could have happened if the pipeline ruptured over the river. 
Also installed at the river crossing were two manually operated valves, one on each side of the river,
that allowed isolation of the pipeline section crossing under the river.  In conjunction with the new
pipeline and valves, the LASP was installed along side the new pipe.

The above upgrades allowed considerably more protection to the aquifer than before the spill.  The
upgrades cost Williams a significant amount of capitol investment to install and maintain the systems
which cost approximately $825,000.  These upgrades constitute the best and most economical
protection to the aquifer.

In conjunction with the upgrades on the pipeline, three additional protection measures in the form of
contingency planning were finalized that will mitigate the effects of future spills.  The first plan, the
Mutual Aid Spill Cooperative, was signed by Williams and other petroleum companies in the Sioux
Falls area formalizing a relationship to share equipment and resources should a spill be discovered
at one of the cooperatives' facilities.  The second contingency plan adopted by Williams and approved
by the city, specifically addressed the Big Sioux aquifer and Sioux Falls' wellfield by putting in place
a set of operating procedures should a leak be discovered.  Finally, Sioux Falls' Water Supply
Contingency Plan, prepared by the city water department addressed all potential threats to the city
wellfield, including Williams Pipeline.  The contingency plan included a notification roster and a
preplanned procedure for shutting down wells in a contaminated area.

During the course of the task force meetings, a study was implemented to simulate a petroleum spill
in the aquifer to determine how much time the City of Sioux Falls had before the contamination front
would reach a well.  The study was conducted by researchers at the Northern Great Plains Water
Resources Research Center and the United States Geological Survey by modeling the entire wellfield
and simulating water table elevations from which groundwater gradients, velocities and flow
directions were obtained for the study area.  A large petroleum spill of 35,000 gallons was then
simulated at several critical but generalized areas along the pipeline to determine the amount of time
required for a petroleum contamination front to reach the nearest well.  Results indicated that the city
had only days before contamination would reach the nearest well.  This time frame, however, along
with Williams monitoring in "real time" would allow sufficient time for the city to shut down all wells
that could potentially be contaminated by a spill.  Contingency plans could then be implemented by



drawing water from alternate well locations, allowing the contaminated area to be cleaned up while
not affecting the city's water supply.

A second study consisting of two parts, was performed by researchers at the South Dakota
Geological Survey.  The first part of the study delineated time related capture zones for all of the city
wells near the pipeline.  Time related capture zones identify an area that will contribute water to a
well over  a specified length of time.  The second part of the study determined locations for
monitoring points within the wellfield to detect line sources, point sources and nonpoint sources of
contamination.  Several of the groundwater sites identified in the study had monitoring wells installed
and are now used for early detection of contaminant fronts.

The Williams Pipeline case is an example of how wellhead protection concerns focused the public's
attention on a potentially large contamination source.  Public awareness of the damage that a leak this
pipeline could cause if it occurred in or near the wellfield resulted in government officials and industry
working together to reduce the likelihood of a major contamination event.  The task force process
took time, but resulted in successful upgrades to the pipeline, upgrades which now better protect the
city's water supply.  Throughout the process two distinct lessons have been learned.  Grandfathering
existing land uses into new, more restrictive ordinances is a generally accepted procedure, but it may
be necessary to closely evaluate the impacts that releases from these facilities may have before they
are grandfathered into law.  Secondly, it is easier to stress prevention and provide protection today,
by making the changes needed for future protection of the natural resources, than paying for the costs
of clean-up tomorrow. 



Land Purchases

Several rural water systems in the Big Sioux drainage basin have been purchasing land surrounding
their wellfield as it becomes available.  Since most of the wellfields are surrounded by  agricultural
land, there is public concern over the potential contamination from fertilizers and pesticides.  The
biggest concern is nitrate from commercial fertilizers and land application of manure.  This concern
has prompted the rural water system managers and boards, to influence the type of farm management
practices used in the wellhead protection areas.  For most rural water systems there has not been a
significant problem where nitrate levels have exceeded the maximum contaminant level for drinking
water (10 milligrams/liter nitrate as nitrogen), but in many systems these levels have been rising.

When the rural water systems first began operating, they owned only the land where their wellfield
was located, which usually included only 5-10 acres.  Now, many of the systems own a substantial
portion of the land adjacent to their wellfields.  The King-Brook Rural Water System, located north
of De Smet, South Dakota (Figure 1), owns approximately 400 acres and is the largest owner of land
adjacent to its wellfield.  The land is leased out to local cattlemen who must sign a contract which
dictates acceptable management practices to use on the land.  The rural water system board reviews
management practices every year before the grazing season begins to determine how many cow-calf
pairs will be allowed on the land.  The renter is responsible for weed control and must receive board
approval before any chemical spray is applied to the pasture land.

Other rural water systems permit other uses on their parcels of land which include planting a forage
crop such as canary grass or brome grass.  Several rural water systems no longer plant alfalfa, due
to nitrate problems associated with the crop when it is plowed under as a nitrogen source.

In addition to controlling management practices within the wellhead protection area, the land is used
for future expansion of the rural water system.  As demand for affordable, safe drinking water
increases and more small towns, farms and ranches hook up to these systems, the rural water systems
will be increasingly responsible for providing the water to the rural areas.



Land Use Changes

Public knowledge of the need to protect groundwater has been increasing since wellhead protection
activities began.  Specifically, many municipal water superintendents are taking a very proactive
stance in promoting wellhead protection and helping to protect the water supply.  The
superintendents have initiated grass roots efforts to implement wellhead protection now in lieu of the
state or other government agency initiating wellhead protection activities.  This local impetus also
offers credibility to wellhead protection since the information is coming from a local individual who
is concerned about groundwater protection and who works directly with the affected public.

The city of Milbank, South Dakota, (population 3900)(Figure 1) derives its source of drinking water
from springs and deep wells located several miles from town.  The city’s average water use is
approximately 500,000 gallons per day.  In 1993 which, was a wet year in that part of the South
Dakota, all of the city's drinking water was derived from the springs.  The springs are not always a
dependable water source since quantity fluctuates with precipitation patterns.  During dry years, the
deep wells, which produce poorer quality water, are used and blended with higher quality water from
the springs.

The springs consist of three infiltration galleries located in a ravine surrounded by pasture, crop land
and a flood control pond (Figure 3 and Figure 4).  The infiltration galleries are constructed of a
square concrete box built vertically into the ground to a depth of 18 feet.  Two foot diameter pipes
with 1/4” holes extend horizontally from the concrete structure approximately 30 feet on either side
of the structure.  The three infiltration galleries are networked together and are connected to the main
line which gravity feeds to the city.  Since the groundwater in the springs is very near the land surface
the water superintendent is very concerned about potential contamination from the surrounding area.
 The superintendent also realizes that a treatment plant would be very expensive to construct and that
the springs system would have to be abandoned if the contamination was severe.  Therefore, he is
interested in a wellhead protection program that will minimize the risk of contamination from the
surrounding land.  Consequently, the superintendent has begun working with the surrounding land
owners to generate interest in wellhead protection and changes in land use practices.

Grant county implemented an Aquifer Protection Overlay District in July, 1993.  The county
commissioners realized that the local economy is fueled from agricultural activities.  Therefore,
wellhead protection ordinances were enacted that adequately protect the aquifer yet are not overly
burdensome to small family agricultural operations.  The ordinances specifically addressed agricultural
activities that involve fertilizer applications including manure and large feedlot operations.  Expressly
prohibited are the fall application of commercial nitrogen fertilizers except spreading of manure and
new feedlots greater than two hundred animal units.



Figure 3  Location of the Milbank springs and wellfield relative to the cropland.

One local farmer was particularly interested in wellhead protection and was aware of the benefits
from the program.  His land is adjacent to Milbank's springs and is the only crop land that poses a
potential threat to the water supply.  When the superintendent began working with the farmer, the
Conservation Reserve Program was nearing the end of its enrollment period, and the cropland could
not be enrolled. However, the farmer has implemented best management practices on this land. These
practices include crop rotation, no fall commercial fertilizer application, and chisel plowing, which
leaves at least 30 percent of the crop residue on the soil surface.  The spring fertilizer application
incorporates dry fertilizer to minimize surface runoff to the springs.  This land is in a delineated
wellhead protection area, and other restrictions  apply as described in the Grant County aquifer
protection ordinances.  The farmer would prefer to place this parcel of land in a program such as the
Conservation Reserve Program but since this program is no longer accepting sign ups, other options
such as the city purchasing easements, or other government sponsored conservation programs similar
to the Conservation Reserve Program, are being explored for an alternative use of this land which will
help protect the adjacent public water supply.



Figure 4  Picture identifying the terrain where the springs are located.            



Petroleum Remediation in Wellhead Protection Areas

South Dakota has adopted strict remediation standards at petroleum contaminated sites.  All spills
greater than 25 gallons are reported to the South Dakota Department of Environment and Natural
Resources.  An assessment is performed to determine the degree of contamination in the groundwater
and soils.  If contamination is found and contaminant concentrations are higher than allowable state
standards, remediation methods are implemented until submitted lab samples indicate contamination
is below state standards.

Soil remediation standards at petroleum contaminated sites vary according to several factors.  The
two main factors to consider are the permeability of the contaminated soil and the vertical distance
between the contamination and the aquifer.  The least remediation is required on glacial till or
bedrock soils that generally confine a deep (+100 feet) aquifer where soil contamination levels must
not exceed 100 parts per million (ppm) total petroleum hydrocarbons.  The soils in a shallow,
unconfined aquifer must meet the most stringent remediation standards where soil concentrations
must be under 10 ppm total petroleum hydrocarbons.  Regardless of soil contamination, groundwater
samples must meet the state groundwater quality standards for benzene, ethylbenzene, toluene and
xylene which are 0.005 ppm, 0.7 ppm, 1 ppm and 10 ppm respectively, in addition to a maximum 10
ppm standard for total petroleum hydrocarbons.

If the contaminated site is in a delineated wellhead protection area, allowable groundwater total
petroleum hydrocarbon levels drop to 0.1 ppm.  These petroleum clean-up standards for groundwater
were adopted by the South Dakota Board of Water Management at a public hearing.  The more
stringent standards established for contamination in a wellhead protection area recognized the
importance of protecting public water supplies, and the successful passage of regulation in a public
hearing indicates the public support for such measures.



Feedlot Near Wellfield

A feedlot to handle up to 35,000 head of cattle was proposed for southeastern Brookings County
(Figure 1).  Although the feedlot site was not located directly over the aquifer or wellhead protection
area, many groundwater concerns were raised at public meetings regarding the feedlot.  The major
concerns were that seepage from the waste pond, runoff from the lots, and runoff from land applied
manure would leach into the nearest aquifer and wellhead protection area (Figure 5).  If this leaching
occurred, it could possibly impact the public water supply well system located there.  Based partly
on these contamination concerns raised through the increased awareness of the need for wellhead
protection, the Brookings County Planning and Zoning board proposed several restrictions on the
operation of the feedlot including the prohibition of manure application over the aquifer and surface
areas that drain to the wellhead protection area.

Local residents were opposed to the feedlot because they believed that the animal waste would
produce enough nitrate to threaten the rural water system.  This local water system, the Brookings-
Deuel Rural Water System, is located approximately three miles southwest of the proposed feedlot
(Figure 5).  This water system is a major supplier of water, has over 2000 hookups and serves the
counties of Brookings and Deuel.  Nine smaller communities whose wells have been contaminated
by nitrates or whose nitrate levels were approaching 10 milligrams/liter, are also supplied by this
system.  The water system has its wells in the Big Sioux aquifer which is a shallow, surficial aquifer
and is vulnerable to contamination, particularly from non-point sources.  The Brookings-Deuel Rural
Water System, which already is experiencing high concentrations of nitrate, has expressed opposition
to the feedlot primarily because of the proposed waste management plan.  Public concerns were that
the amount of waste generated by the feedlot would pose a threat of nitrate contamination due to
surface runoff of the land applied waste.

Increased understanding of wellhead protection benefits has prompted the public to probe industry
operations and identify potential impacts they pose to the environment, realizing the consequences
to their drinking water supply should contamination occur.  Industry is also recognizing its
responsibility to the local community by protecting the natural resources where it has set up business.
 Programs such as wellhead protection signify to industry the public's commitment to ensure
protection of their natural resources.





Class V Demonstration Project

The East Dakota Water Development District (East Dakota) located in Brookings, South Dakota,
under contract with the U. S. Environmental Protection Agency,  initiated a Class V injection well
demonstration project in response to a nationwide underground injection well awareness effort by the
Environmental Protection Agency.  Class V injection wells are primarily those that dispose of
wastewater into or above shallow groundwater, although some Class V injection wells are deep, and
others are not used for disposal.  The purpose of the project was to identify operating Class V
injection wells, particularly those within the Big Sioux aquifer in the Brookings area due to the
vulnerability of the aquifer from contamination and the large population obtaining water from the
aquifer.  A task force that included federal, state and local officials was organized by the East Dakota
Water Development District to guide the efforts of the demonstration project.

The initial phase of the project identified operating Class V injection wells within a 30 mile radius of
Brookings (Figure 6).  Twenty six facilities with suspected Class V injection wells were targeted for
field inspections.  The majority of these Class V wells were 5X28 wells which are associated with
automotive service stations, particularly the repair bay drains.  Other Class V injection wells identified
were the 5W32 (domestic waste septic systems) and 5W20 (industrial process water) types.

East Dakota began to advise operators in early 1992 of the potential for groundwater contamination
from Class V injection wells located on their property.  Several options for disposal of waste were
presented to the operators which included: operating a dry shop, recycling, retaining the waste for
treatment at another facility, treatment of
waste on site, applying to the EPA for an underground injection control permit without treatment,
hooking up to a sanitary sewer line or any combination of the above options. 

The demonstration project was successfully integrated with other groundwater protection programs.
 The Brookings County Commission used the information identified in the project and incorporated
it into their wellhead protection ordinances targeted at 5X28 and 5W20 type Class V wells. 
Information obtained in the initial phases of the demonstration project was used in the South Dakota
Public Water Supply Vulnerability Study.   Superfund Amendments and  Reauthorization Act
(SARA) Title III data were also requested from the Brookings County Emergency Management
Director and used to verify the existence of hazardous materials in use at any facilities that operate
Class V wells.  SARA Title III, also known as the community "right to know" act, requires all
hazardous waste generators producing above threshold quantities to register their materials with the
proper local officials.

The final product of the demonstration project was a video which identified the various Class V
injection well types and the potential impacts these wells have on groundwater.  This video has been
distributed to federal, state and local agencies for use in educating the public on Class V wells,
indicating how these wells, if not managed correctly, can adversely impact a drinking water supply
if located near a public water supply well.



Figure 6  Map identifying the area where the Class V Injection Well Demonstration Project was
implemented.  Heavy line is the focal area for the Class V telephone survey.



Conclusion

Wellhead protection is very active in South Dakota as indicated by the success stories demonstrating
how wellhead protection has involved and motivated the public to take a proactive stance in
protecting their drinking water supply.  The success stories have focused on how business and the
public can successfully reach agreements on protecting drinking water sources and how many public
water systems are encouraging wellhead protection at the local level.  Public support for wellhead
protection is indicated by their willingness to impose stricter remediation requirements at
contaminated sites located within a delineated wellhead protection area.  As demand grows for clean
water, local wellhead protection programs will continue to be implemented to minimize the risk of
contamination to these public water supplies, thus ensuring safe water for the people of South
Dakota.



Appendix A

Model County Ordinance























Appendix B

Model Community Ordinance












