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Subchapter I - General 

NR 112.01 Purpose. (1) The purpose of this chapter is to establish uni
form minimum standards and methods in conformity with chs. 144 and 
162, Stats., for: 

(a) Procuring uncontaminated groundwater used for potable and 
nonpotable purposes; and 

(b) Protecting groundwater and aquifers from contamination through 
adequate construction and reconstruction of water systems. 

(2) This chapter shall govern the location, construction or reconstruc
tion and maintenance of water systems, the abandonment of wells and 
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drillholes and the installation and maintenance of pumping and treat
ment equipment. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.02 Applicability. (1) For the purposes of construction and in
stallation, the provisions of this chapter apply to all new and existing 
water systems and drillholes with the following exceptions: 

(a) Monitoring wells governed under ch. NR 141, 

(b) Community water systems governed under ch. NR 111, and 

(c) Nonpotable surface water systems. 

Note: Certain diversions of surface water for non potable uses require a permit under eh. 30, 
Stats. 

(2) For the purposes of abandonment, the provisions of this chapter 
apply to all drillholes and wells including, but not limited to, mining ex
ploration drillholes not regulated by ch. NR 132 and elevator shaft 
drillholes. 

Note: Private water systems and noneommunity water systems, located in counties dele
gated authority to administer this chapter under eh. NR 145, are subject to county permit 
requirements. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.03 Cooperation with the department. Well drillers, pump install
ers and well constructors shall, when requested by the department: 

(1) Give notice to the department at least on the department work day 
prior to the day upon which any well construction or reconstruction or 
any part thereof, any well abandonment or the installation of any pump
ing equipment, will commence or be completed. 

(2) Contact the department to determine if any special construction is 
required if the well driller is engaged to construct a new well or recon
struct an existing well because the existing well is known to contain con
taminants in excess of the drinking water standards in ch. NR 109. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.04 Contracts for noncomplying installations. ( 1) Well drillers, 
pump installers and well constructors shall ensure that the construction 
and reconstruction of wells or the installation of pumping equipment ad
heres to all the applicable provisions of this chapter or to approved com
parable construction or installation requirements. Well drillers, pump 
installers and well constructors may not enter into any agreement, writ
ten or oral, for construction, reconstruction or installation which does 
not require compliance with the applicable provisions of this chapter or 
with approved comparable construction or installation requirements. 

(2) When there is any construction, reconstruction or equipment in
stallation on a noncomplying feature, the feature shall be upgraded and 
brought into compliance with the specifications in this chapter for new 
construction. The well driller or pump installer shall inform the water 
system owner or user of the water system of other noncomplying fea
tures, that are apparent and known, in writing on a department form. A 
copy of the form shall be filed with the department within 10 days after 
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the repair has been completed by the contractor or by the water system 
owner or user. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.05 Disposal of pollutants; injection prohibition. The use of any 
well, drillhole or water system for the underground placement of any 
substance, as defined ins. 160.01 (8), Stats., is prohibited. Circulation of 
water through a closed-loop heat pump system in a drillhole is not pro
hibited by this section. Groundwater tracers may only be used with 
approval. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.06 Drinking water standards. Private or non-community water 
systems producing water containing contaminant levels in excess of the 
primary drinking water standards contained in ch. NR 109, the enforce
ment standards contained in ch. NR 140, or other advisory levels identi
fied by the department may be designated by the department as 
contaminated. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.07 Definitions. The following terms are defined as follows: 

(1) "Adequate water supply" means a water supply which has a well 
yield and the pump capacity to provide the quantity and quality, where 
obtainable, according to s. NR 112.06, of water necessary for human or 
sanitary use, or for the preparation of food products and other purposes 
for which the water is intended to be used. 

(2) "Animal barn pen" means a covered, enclosed concrete area where 
animals are kept. 

(3) "Animal yard" means an uncovered, paved or unpaved area in 
which animals are kept. This includes areas where individual animals are 
kept. 

( 4) "Animal shelter" means a covered, paved or unpaved area in which 
animals are kept. 

(5) "Annular space" means the space between 2 concentric cylinders 
or circular objects, such as the space between an upper enlarged drillhole 
and a well casing pipe. 

(6) "API" means American petroleum institute. 

(7) "Approval" means the prior approval of the department. 

(8) "Approved" means approved by the department. 

(9) "ASSE" means American society of sanitary engineering. 

(10) "ASTM" means the American society for testing materials. 

(11) "Aquifer" means a geological layer of either unconsolidated mate
rial, usually sand or gravel or both, or bedrock lying below the ground 
surface, that is all or partially saturated with water and permeable 
enough to allow water to be extracted as from a well. 

(12) "Artesian pressure" means water pressure in an aquifer sufficient 
enough to cause the groundwater level in a well to rise above the level at 
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which it was encountered in the well whether or not the water flows at the 
ground surface. 

(13) "Artesian well" means a well in which the groundwater rises 
above the level at which it was encountered in the well whether or not the 
water flows at the ground surface. 

(14) "AWWA" means American water works association. 

(15) "AWS" means American welding society. 

(16) "Bail-down method" means a method for setting a screen 
whereby the screen is fitted with an open pipe sleeve or a bail-down shoe 
at its lower end and sediment is removed from below the screen to allow 
the screen to settle into place. 

(17) "Basement" means a subsurface structure or part of a structure in 
which the floor is entirely below grade. 

(18) "Bedrock" means any naturally formed consolidated or coherent 
material of the earth's crust, composed of one or more minerals, rock 
fragments or organic material that underlies any soil or other unconsoli
dated surficial material or is exposed at the surface. Bedrock includes, 
but is not limited to limestone (dolomite), sandstone, shale and igneous 
and metamorphic crystalline rock, including granite, rhyolite, quartzite, 
gabbro, basalt, gneiss, schist, diorite and greenstone. 

(19) "Cable-tool drilling machine" means a machine which uses a drill 
bit with a cutting edge at the bottom of a heavy string of tools suspended 
on a cable. The drillhole material is broken up by repeated lifting and 
dropping of the tools and bit. 

(20) "Cistern" means a tank in which rainwater is stored or collected. 

(21) "Clay" means an inorganic soil with grain size less than 0.074mm 
and with characteristics of low permeability and a plasticity index (Pl) 
of more than 7. 

(22) "Clay slurry" means a fluid mixture of water, clean native clay 
and drill cuttings or sand having a mud weight of at least 11 pounds per 
gallon. 

(23) "Clear water waste" means cooling water and condensate drain
age from refrigeration compressors and air-conditioning equipment, 
wastewater drainage from equipment chilling processes, condensate 
from steam heating systems or other equipment, foundation drainage 
water and other water containing no contaminants. 

(24) "Community water system" means a public water system which 
serves at least 15 service connections used by year-round residents or 
regularly serves at least 25 year-round residents. Any public water sys
tem serving 7 or more homes, 10 or more mobile homes, 10 or more apart
ment units, or 10 or more condominium units shall be considered a com
munity water system unless information is available to indicate that 25 
year-round residents will not be served. 

(25) "Conduit" means piping or tubing used to protect discharge or 
suction piping or electrical wires. 

(26) "Confining bed" means a geological layer of either unconsolidated 
material, usually clay or hardpan, or bedrock, usually shale, that is all or 
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partially saturated with water and having permeability low enough rela
tive to the aquifer to give the water in the aquifer artesian head. 

(27) "Contaminant" means any physical, chemical, biological or ra
diological substance or matter in water. 

(28) "DHSS" means the department of health and social services. 

(29) "DILHR" means the department of industry, labor and human 
relations. 

(30) "Department" means the department of natural resources. 

(31) "Drawdown" means the extent to which the water level or water 
pressure in and near a well is lowered when water is pumped or flows from 
the well. 

(32) "Drilled wells" means wells or drillholes constructed by digging, 
boring, drilling, jetting, driving or similar methods. Drilled wells do not 
include driven point (sand point) wells unless driving the point is com
bined with a process to remove material below the 10-foot depth. 

(33) "Drillhole" means an excavation, opening or driven point well 
deeper than it is wide that extends more than 10 feet below the ground 
surface. 

(a) "Heat exchange drillhole" means a drillhole used for closed loop 
heat exchange purposes. 

(b) "Lower drillhole" means that part of a drillhole below the vertical 
zone of contamination or below the well casing pipe. 

(c) "Upper enlarged drillhole" means a drillhole larger in diameter 
than the well casing pipe. 

(34) "Drilling mud" means a fluid mixture of water, sodium bentonite, 
drill cuttings and any approved additives. 

(35) "Driven point well" or "sand point well" means a well con
structed by joining a drive point with lengths of pipe, and driving the 
assembly into the ground with percussion equipment or by hand, but 
without first removing material below the 10-foot depth. 

Note: All other types of wells, including those constructed by a combination of jetting and 
driving, are drilled wells. 

(35m) "Dug well" means a well consisting of a large diameter hole, 
deeper than it is wide, constructed into the ground, usually by hand, but 
if by mechanical means, by methods other than drilling, jetting or bor
ing; and within which the side walls are supported by a curbing. 

(36) "Earthen manure storage structure" means an impoundment 
made by excavation or mounding of soil for treatment or temporary stor
age of liquid or solid animal wastes. This term includes structures lined 
with clay, bentonite or synthetic film materials and structures consisting 
of slats or drainage openings ("picket dams") used to store solid or semi
solid animal waste material from which runoff occurs. 

(37) "Established ground surface" means the permanent elevation of 
the surface of the site of a well. 
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(38) "Existing installations" means water systems which were con
structed or reconstructed before February 1, 1991. 

(39) "Fabricated manure storage structure" means a liquid-tight con
crete, steel or otherwise fabricated structure used for treatment or tem
porary storage of liquid or solid animal waste. 

(40) "FDA" means U.S. food and drug administration. 

( 41) "Feature" means any well construction or pump installation item 
for which there is a specification in this chapter. 

(42) "Filter strip" means an area of vegetation designed and con
structed in accordance with Soil Conservation Service Standard 393 ad
jacent to an animal yard or animal shelter or adjacent to a manure stor
age facility, used to remove sediment and organic matter from the runoff 
from the facility. 

(43) "Floodfringe" means that portion of the floodplain outside of the 
floodway which is covered by flood water during the regional flood. The 
term floodfringe is generally associated with standing water rather than 
flowing water. 

( 44) "Floodplain" means that land which has been or may be covered 
by flood water during the regional flood. The floodplain includes the 
floodway, floodfringe, shallow depth flooding, flood storage and coastal 
floodplain areas. 

(45) "Floodway" means the channel of a river or stream and those 
portions of the floodplain adjoining the channel required to carry the re
gional flood discharge. 

( 46) "Flowing well" means a well from which groundwater flows above 
the ground surface without pumping. 

( 47) "Flushing" means causing a rapid intermittent flow of water from 
a well by pumping, bailing or similar operation. 

(48) "Grease interceptor" means a receptacle designed to intercept 
and retain grease or fatty substances. 

(49) "Groundwater" means subsurface water in a zone of saturation. 

(50) "Hazardous waste treatment facility" has the meaning desig
nated ins. 144.61(14), Stats. 

( 51) "High capacity well" means a well constructed on a high capacity 
property. 

(52) "High capacity property" means one property on which a high 
capacity well system exists or is to be constructed. 

(53) "High capacity well system" means one or more wells, drillholes 
or mine shafts used or to be used to withdraw water for any purpose on 
one property, if the total pumping or flowing capacity of all wells, 
drillholes or mine shafts on one property is 70 or more gallons per minute 
based on the pump curve at the lowest system pressure setting, or based 
on the flow rate. 

(54) "Holding tank" means a water tight receptacle used for the col
lection and holding of sewage. 
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(55) "Hydrofracturing" means hydraulic fracturing of an aquifer by 
injecting a fluid into the well under pressures great enough to open the 
bedrock along bedding planes, joints and fractures and may include in
jecting sand or a similar approved material to hold the crevices open 
when the pressure is removed. 

( 55e) "Influent sewer" means a sanitary collector sewer beyond the 
last manhole prior to a wastewater treatment plant. 

( 56) "Landfill" means a solid waste disposal site or facility, not classi
fied as a landspreading facility or a surface impoundment facility, where 
solid waste is disposed on land. This term includes existing, proposed and 
abandoned landfills, open dumps, one-time disposal sites as defined in ch. 
NR 502, small demolition landfills as defined in ch. NR 502, mining 
waste disposal sites as defined in ch. NR 182 and hazardous waste 
disposal facilities as defined in ch. NR 181. 

(57) "Landing collar" means a metal ring welded near the bottom of 
the inside of a string of well casing pipe to prevent a drillable grouting 
plug from dropping out the bottom of the well casing pipe during cement 
grouting. 

(57m) "Licensed" means registered by the department to engage in 
the business of well drilli~g or pump installing in Wisconsin. 

(58) "Liner pipe" means: 

(a) Protective well casing pipe installed subsequent to initial construc
tion to seal off a zone of contamination; or 

(b) Well casing pipe installed during or subsequent to the initial well 
construction to seal off a caving or sloughing formation or to eliminate 
turbidity. 

(59) "Liquid waste" means process wastewater from food processing, 
product manufacturing and contaminated water removed from under
ground or open pit workings of a mine. This definition does not include 
clear water waste. 

( 60) "Liquid waste disposal system" means a facility for disposing of 
liquid wastes consisting of a ridge and furrow system, a landspreading 
system including sludge drying beds at a wastewater treatment plant, a 
wastewater spray irrigation system, or an absorption, seepage, retention, 
storage or treatment pond or lagoon. 

(61) "Manure hopper or reception tank" means a liquid-tight con
crete, steel or otherwise fabricated vessel primarily for the purpose of 
facilitating conveyance of liquid or solid manure from one point to an
other in an animal waste handling system. 

(61m) "Manure stack" means solid manure which is stacked for no 
more than 100 days on the ground surface or on a paved surface. 

(62) "Monitoring well" means a well or drillhole constructed for the 
purpose of obtaining information on the physical, chemical, radiological 
or biological characteristics of the groundwater. 

(63) "Near surface water" means water in the zone immediately below 
the ground surface. It includes, but is not limited to seepage from barn
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yards, leaching pools and disposal beds or leakage from sewers, drains 
and similar sources of contaminated water. 

(64) "Non-community water system" means a public water system 
that serves fewer than 25 year-round residents. 

( 65) "Nominal diameter" means the inside pipe diameter for pipe sizes 
1-inch diameter through 12-inch diameter and means the outside pipe 
diameter for pipe sizes greater than 12-inch diameter. 

(66) "Nonpotable" means water supplied for purposes other than 
human consumption, sanitary use or the preparation of food or pharma
ceutical products. 

(67) "NSF" means national sanitation foundation. 

(68) "One property" means all contiguous land controlled by one 
owner, lessee, or any other person having a possessory interest. Lands 
under single ownership bisected by highways or railroad right-of-ways 
are considered contiguous. 

(69) "Outcrop" means bedrock exposed at the ground surface, includ
ing roadcuts. 

(70) "Percussion drilling method" means a drilling method using a 
cable-tool drilling machine or a drilling method whereby the permanent 
well casing pipe is driven, or is set into an upper enlarged drillhole and 
then driven; soil or rock material inside is broken up or crushed with a 
drill bit; and the drill cuttings are removed from inside or just below the 
casing pipe. This method may be performed with a cable-tool drilling 
machine, a rotary machine with a hammer or with a casing hammer. 

(71) "Permit" means a well location or pump installation permit is
sued by a county authorized to administer ch. NR 112 under ch. NR 145. 

(72) "Person" means an individual, corporation, company, associa
tion, cooperative, trust institution, partnership, state, public utility, 
municipality, or federal, state or interstate agency. 

(73) "Pit" means any structure that is completely or partially below 
the ground surface or below a building floor used for the housing of wells, 
offset pumps, pressure tanks or valves. Subsurface well or pumprooms, 
alcoves, adjoining a basement foundation structure are pits. 

(74) "Pitless adapter or unit" means a mechanical device attached to 
the well casing pipe, usually below the frost level, for underground con
veyance of water from the well. 

(a) "Weld-on pitless adapter" means a pitless adapter attached to a 
cut opening in the well casing pipe by a weld applied at the well site. 

(b) "Factory assembled pitless unit" means a pitless unit assembled 
and pressure tested for leakage at the factory. 

(75) "Potable" means water supplied for human consumption, sani
tary use or for the preparation of food or pharmaceutical products. 

(76) "Preparation of food products" means washing, cooling, cooking, 
pasteurizing, bottling, canning or otherwise preparing food for human 
consumption and includes the washing of utensils and equipment used in 
the production or preparation of food. 
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(77) "Pressure or box elbow" means a special concentric pipe fitting 
used to raise the horizontal pressurized concentric piping arrangement 
between a well and an offset pump vertically to the specified elevation 
above the floor. 

(78) "Private water system" means any water system supplying water 
that is not a public water system. 

(79) "Privy" means a building structure with a pit or vault used for 
the deposition of human waste. 

(80) "Public water system" means a system for the provision to the 
public of piped water for human consumptions if such system has at least 
15 service connections or regularly serves an average of at least 25 indi
viduals daily at least 60 days per year. A public water system is either a 
"community water system" or a "non-community water system." Such 
system includes: 

(a) Any collection, treatment, storage, and distribution facilities 
under control of the operator of such system and used primarily in con
nection with such system, and 

(b) Any collection or pretreatment storage facilities not under such 
control which are used primarily in connection with such system. 

(81) "Pump installer" has the meaning designated in ch. 162. 

(82) "Pump installing means installing equipment or material needed 
to withdraw water from a well, including making an entrance to a well, 
establishing seals and other safeguards to prevent contamination, in
stalling a pressure tank, connecting a pump to a pressure tank or reser
voir, installing a water treatment device between a well and a pressure 
tank and installing controls needed to operate a pump.'' 

(83) "Pumping water level" means the elevation of the surface of the 
water in a well after a period of pumping at a given rate. 

(84) "Quarry" means an open or surface working in bedrock for the 
extraction of nonmetallic materials, usually construction stone. 

(85) "Reconstruction" means modifying the original construction of a 
well. Reconstruction includes, but is not limited to deepening, lining, in
stalling or replacing a screen, underreaming, hydrofracturing and 
blasting. 

(86) "Regional flood" means a flood determined to be representative of 
large floods known to have generally occurred in Wisconsin and which 
may be expected to occur on a particular stream because of like physical 
characteristics. The flood frequency of the regional flood is such that 
there is a one percent chance of a flood in any given year. 

(87) "Reservoir" means a facility for storage of water constructed en
tirely above or partially below the ground surface. 

(88) "Rotary drilling method" means a drilling method whereby an 
upper enlarged drillhole is constructed using a circular rotating action 
applied to a string of hollow drilling rods having a drill bit attached to 
the bottom. 

(89) "Salvage yard" means a site or facility at which salvageable ma
terials are stored or at which wrecking, dismantling or demolition of 
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salvageable materials are conducted. Salvage yards also include those 
yards with 25 or more inoperable vehicles. 

(90) "Sanitary building drain" means the horizontal piping which con
veys only sewage located within or under a building and installed below 
the lowest fixture on the lowest floor level from which fixtures can drain 
by gravity to the building sewer. 

(91) "Sanitary building sewer" means that part of the drain system 
which conveys only sewage, is not located within or under a building, and 
which conveys its discharge to a public sewer, private interceptor main 
sewer, private sewage system or other point of disposal. 

(92) "Sanitary collector sewer" means a sanitary sewer serving two or 
more sanitary building sewers. 

(93) "Sanitary condition" means, when referring to a well or reservoir: 

(a) That the construction of the well or reservoir and the installation 
of the pumping equipment are such that the well or reservoir is effec
tively protected against entrance of surface contamination, and 

(b) That the location and the surrounding area are free from debris or 
filth of any character and not subject to flooding. 

(94) "School" means a public or private educational facility in which a 
program of educational instruction is provided to children in any grade 
or grades from kindergarten through the 12th grade. Water systems 
serving athletic fields, school forests, environmental centers, home-based 
schools, day-care centers and. Sunday schools are not school water 
systems. 

(95) "Septic tank" means a tank which receives and partially treats 
sewage through processes of sedimentation, oxygenation, flotation and 
bacterial action so as to separate solids from liquids in the sewage and 
discharges the liquid to a soil absorption unit. 

(96) "Sinkhole" means a depression or opening on the land surface, 
usually funnel-shaped, generally formed by solution or collapse of lime
stone, dolomite or to a lesser extent sandstone bedrock occurring at or 
near the surface. Sinkholes may be partially or completely filled with un
consolidated material and solution enlargement of vertical passages 
often extend to the water table. Collapse of mine workings in other con
solidated formations are also considered sinkholes. 

(96m) "Sodium bentonite" means a clay formed from the decomposi
tion and recrystallization of volcanic ash and is largely composed of the 
clay mineral montmorillonite (Na 33 (All.67 Mg.~3) Si4 010 (OH)2), 
commonly referred to as "western1

' or "Wyoming' bentonite, and has 
extensive ability to absorb water and swell to many times its original 
volume. 

.(97) "Soil absorption unit" means an absorption field, dry well, seep
age bed, seepage pit, seepage mound or seepage trench designed for the 
disposal of wastewater effluent or clear water wastes by soil absorption. 
Soil absorption unit includes units both regulated and not regulated by 
ch. ILHR 83 and units abandoned within 3 years. 

(98) "Solid waste transfer facility" means a solid waste site for baling 
or transferring solid waste from one vehicle or container to another. 
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(99) "Special well casing pipe depth area" means an area established 
by the department requiring greater depth of well casing pipe and strin
gent well construction methods because of contamination. A list is avail
able from the department. 

(100) "Specific capacity" means the continuous yield of water from a 
well at a given discharge expressed in gallons per minute per foot of 
drawdown. 

(101) "Spring" means a place where groundwater flows naturally from 
rock or soil onto the land surface or into a body of water. 

(102) "Standard dimension ratio" means the ratio of average outside 
pipe diameter to minimum pipe wall thickness. 

(103) "Static water level" means the level of the surface of the water in 
a well or water pressure at the top of a well, when no water flows or is 
being pumped. For flowing wells with a positive water pressure at the top 
of the well, the static water elevation is determined either by a stilling 
pipe or pressure gauge. Water levels are referenced to the elevation of the 
top of the well or the established ground surface at the well. 

(104) "Storm building drain" means horizontal piping which conveys 
storm water wastes, clear water wastes or other similar water from roofs, 
area ways, courtyards, canopies, enclosed parking areas and other 
sources within or under any building or structure, installed below the 
lowest fixture or the lowest floor level, from which fixtures or sources can 
drain by gravity to the building sewer. 

(105) "Storm building sewer" means that part of the building sewer 
which conveys storm water waste or clear wastes, or both, discharge 
from storm building drains, parking lots, yard fountains or other similar 
sources, is not located within or under a building and which discharges to 
a storm collector sewer, private interceptor main sewer, private sewage 
system or other point of disposal. 

(106) "Storm collector sewer" means a storm sewer serving 2 or more 
storm building sewers. 

(107) "Subsoil drain" means that part of the drain system which con
veys the ground or seepage water from the footings of walls or below the 
basement floor under buildings to the storm sewer or other point of 
disposal. 

(108) "Sump" means a tank or other receptacle which receives sewage 
or liquid wastes and which is located below the normal grade of the grav
ity system and must be emptied by mechanical means. 

(109) "Surge tank" means a tank into which overflow from a fl.owing 
well, spring or other water source is discharged and is repumped to a 
pressure tank or the water system. 

(110) "Telescoping method" means a method for setting a well screen 
where the well casing pipe is driven to the proposed screen setting depth 
and the well casing pipe is then pulled back to expose the screen. A 
packer is used to seal the annulus between the top of the screen and the 
bottom of the well casing pipe. 

( 111) "Top of bedrock" means the top of firm rock. The determination 
of the top of bedrock shall be based on the change in the action of the 
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drilling machine and on the change in the type and size of the drill cut
tings. The presence of bedrock shall be indicated when a majority of the 
drill cuttings consist of either angular rock fragments, as in the case of 
crystalline bedrock, or rock fragments composed of individual grains or 
rock particles that are cemented together to form an aggregate, as op
posed to single sediment particles, such as in sand. 

(112) "UL" means underwriters laboratories, inc. 

(112g) "Treatment Pond" means a structure that is used for the treat
ment or storage of liquid waste. Treatment pond includes absorption, 
retention, storage and treatment ponds or lagoons. 

(112q) "Variance" means a department approval to construct or in
stall a water system or a portion of a water system in a manner not in 
strict compliance with the requirements of this chapter, but providing 
comparable sanitary protection in accordance with conditions specified 
by the department in its approval. 

(113) "Vertical zone of contamination" means that depth of geologic 
formations, generally near the ground surface, containing connecting 
pore spaces, crevices or similar openings, including artificial channels, 
such as unprotected wells or drillholes, through which contaminated wa
ter or contaminants gain access to a well or to the groundwater. 

(114) "Walkout basement" means a basement, with the floor at 
ground grade level on at least one side of the structure, from which it is 
possible to walk directly outside without walking upstairs or uphill. 

(115) "Wastewater" means any water carrying wastes created in and 
conducted away from residences, industrial establishments and public 
buildings with ground or surface water which may be present including 
any liquid wastes except clear water wastes. 

(116) "Wastewater treatment plant" has the meaning designated in 
ch. NR 114. 

(117) "Water supply" means the sources, wells, pumps and intake and 
storage structures from which water is supplied for any purpose. 

(118) "Water system" means the water supply, storage, treatment fa
cilities and all structures and piping by which water is provided for any 
purpose. 

(119) "Well" means any drillhole or other excavation or opening con
structed for the purpose of obtaining groundwater. 

( 120) "Well cap or seal" means an approved apparatus or device used 
to cover the top of a well casing pipe. 

(121) "Well casing pipe" means pipe meeting standards specified ins. 
NR 112.17 which is driven or set to seal off the vertical zone of 
contamination. 

(122) "Well constructor" means any person, firm or corporation that 
constructs a well which is not required to be constructed by a licensed 
well driller. 

(123) "Well driller" has the meaning as designated in ch. 162. 
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(124) "Well drilling" has the meaning designated in ch. 162, Stats., 
and includes any activity which requires the use of a well drilling rig or 
similar equipment, any activity which changes the character of a drilled 
well or which is conducted using a well drilling rig or similar equipment 
with the exception of the driving of points. Well drilling includes con
structing, reconstructing or deepening a well, installation of a liner, in
stalling or replacing a screen, well rehabilitation, hydrofracturing, blast
ing and chemical conditioning. 

(125) "Well-point driving" means constructing a well by joining a 
drive point screen with lengths of pipe and driving the assembly into the 
ground with percussion equipment or by hand, but without removing 
material from a drillhole more than 10 feet below the ground surface. 

(126) "Well vent" means a screened opening in a well seal to allow 
atmospheric pressure to be maintained in the well. 

(127) "Well yield" means the quantity of water which may flow or be 
pumped from the well per unit of time. 

(128) "Zone of saturation" means that part of the earth's crust be
neath the shallowest water table in which all voids are filled with water 
under pressure greater than atmospheric. 

History: Cr. Register, January, 1991, No. 421, elf. 2-1-91. 

NR 112.08 Well, reservoir and spring location. (1) GENERAL. Any pota
ble or nonpotable well or reservoir shall be located: 

(a) So the well and its surroundings can be kept in a sanitary 
condition. 

(b) At the highest point on the property consistent with the general 
layout and surroundings if reasonably possible, but in any case protected 
against surface water flow and flooding and not downslope from a con
tamination source on the property or on an adjacent property. When 
there is no location on the property where this requirement can be met, a 
well may be constructed without a variance if it is constructed with a 
minimum of 20 or more feet of well casing pipe than is required by ss. NR 
112.12 and 112.13 and Tables I and II. This exception does not apply to 
high capacity, school or wastewater treatment plant wells. A well or res
ervoir is located downslope from a contamination source, regardless of 
the presence cir absence of a structure between the well and the contami
nation source, if: 

1. The ground surface elevation at the well or reservoir is lower than 
the elevation at the contamination source, and 

2. Surface water that washes over the contamination source would 
travel within eight feet of the well or reservoir, or over the well or 
reservoir. 

( c) As far away from any known or possible source of contamination as 
the general layout of the premises and the surroundings allow. 

Note: Section PSC 114.234 CS requires that a horizontal clearance of at least ¾ of the 
vertical clearance of the conductors, including overhead power lines to the ground required by 
Rule 232 shall be maintained between open conductors and wells. Persons installing wells 
must comply with this requirement. 
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( d) Such that any potential contaminant source, not identified in this 
section or in Table A, is a minimum of 8 feet from the well or reservoir. 

(2) RELATION TO BUILDINGS. In relation to buildings, the location of 
any potable or nonpotable well shall be as follows: 

(a) When a well is located outside and adjacent to a building, it shall 
be located so that the center line of the well extended vertically will clear 
any projection from the building by not less than 2 feet. 

(b) Every well shall be located so that it will be reasonably accessible 
with proper equipment for cleaning, treatment, repair, testing, inspec
tion and any other maintenance that may be necessary. When a struc
ture is built over a drilled well, it shall have an access hatch or removable 
hatch, or provide other access to allow for pulling of the pump. 

(c) No well may be located, nor a building constructed, such that the 
well casing pipe will terminate in or extend through the basement of any 
building or terminate under the floor of a building having no basement. 
The top of a well casing pipe may terminate in walkout basements. 

(3) RELATION TO FLOODPLAINS. (a) A potable or nonpotable well may 
be constructed, reconstructed or replaced in a floodfringe provided that 
the top of the well is terminated at least 2 feet above the regional flood 
elevation for the well site. 

(b) A well may be reconstructed or replaced in a floodway provided 
that the top of the well is terminated at least 2 feet above the regional 
flood elevation for the well site. 

( c) A well may not be constructed on a flood way property that is either 
undeveloped or has building structures but no existing well. 

(d) The regional flood elevation may be obtained from the 
department. 

( 4) RELATION TO CONTAMINATION SOURCES. Minimum separating dis
tances between any new potable or nonpotable well, reservoir or spring 
and existing sources of contamination; or between new sources of con
tamination and existing potable or nonpotable wells, reservoirs or 
springs shall be maintained as described in this subsection. The mini
mum separating distances of this subsection do not apply to dewatering 
wells approved under s. NR 112.09 ( 4) (a). Greater separation distances 
may be required for wells requiring plan approval under s. NR 112.09. 
Separation distance requirements to possible sources of contamination 
will not be waived because of property lines. Minimum separating dis
tances are listed in Table A and are as follows: 

(a) Eight feet between a well or reservoir and a: 

1. Buried gravity flow sanitary or storm building drain having pipe 
conforming to ch. ILHR 84; 

2. Buried gravity flow sanitary or storm building sewer having pipe 
conforming to ch. ILHR 84; 

3. Watertight clear water waste sump; 

4. Buried clear water waste drain having pipe conforming to ch. ILHR 
84; 
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5. Buried gravity flow sewer connected foundation drain having pipe 
conforming to ch. ILHR 84; 

6. Rainwater downspout outlet; 

7. Cistern; 

8. Buried building foundation drain connected to a clear water waste 
drain or other subsoil drain; 

9. Noncomplying pit, attached pit, or reservoir; 

10. Nonpotable well; 

11. Fertilizer or pesticide storage tank with a capacity of less than 
1,500 gallons, but only when the well is nonpotable; 

Note: For potable wells see par. ( d) 1. 

12. Plastic silage storage and transfer tube; or 

13. Yard hydrant. 

(b) Twenty-five feet between a well or reservoir and a: 

1. Grease interceptor or trap; 

2. Septic tank; 

3. Holding tank; 

4. Buried building drain or building sewer having pipe not conforming 
to ch. ILHR 84, wastewater sump, or non-watertight clear water waste 
sumps, 

5. Buried pressurized sanitary building sewer; 

6. Buried gravity manure sewer; 

7. Lake or stream shoreline; 

8. Below-ground swimming pool, measured to the edge of the water; 

9. Liquid-tight barn gutter; 

10. Animal barn pen with concrete floor; 

11. Buried sewer having pipe conforming to ch. ILHR 84 conveying 
manure juices providing that any pressure pipe used to convey manure is 
PVC pipe meeting ASTM specification D-2241, with standard dimen
sion ratio of 21 or less or pressure pipe meeting the requirements of s. NR 
110.13 (6) (f) or 111.71. 

12. Buried fuel oil tanks serving single family residences, including any 
associated buried piping; or 

13. Discharge to ground from a water treatment device. 

( c) Fifty feet between a well or reservoir and a: 

1. Soil absorption unit receiving less than 8,000 gallons/day, existing, 
abandoned or alternate, but not including a school soil absorption unit; 

Note: For school soil absorption units see par. (e); for soil absorption units receiving more 
than 8,000 gallons/day see par. (f) 3. 
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2. Privy; 

3. Pet waste pit disposal unit; 

4. Animal shelter; 

5. Animal yard; 

6. Silo; 

7. Buried sewer used to convey manure having pipe conforming to ch. 
ILHR 84 that does not meet the specifications in par. (b ); 

8. Liquid tight manure hopper or reception tank; 

9. Filter strip; 

10. Buried sanitary or storm collector sewer; 
Note: Wells may be located less than 50 feet, but greater than 25 feet, from gravity collec

tor sewers smaller than 16 inches in diameter or from force main collector sewers 4 inches or 
smaller in diameter provided that within a 50-foot radius of the well the installed sewer pipe 
meets the allowable leakage requirements of AWWA 0600 and the requirements for water
main equivalent type pipe as follows: 

For sewers ~ 4" diameter, but < 16" diameter: 

PVC pipe > 4" diameter, but < 12" diameter shall meet AWWA C900 
with elastomeric joints having a standard dimension ratio of 18 or less; 

PVC pipe > 12" diameter, but < 16" diameter shall meet AWWA 
C905 with elastomeric joints having a standard dimension ratio of 18 or 
less; 

Ductile iron pipe shall meet AWWA C115 or AWWA C151 having a 
thickness class 50 or more. 

For sewers < 3" diameter, the pipe shall be any rigid pipe in the ch. 
ILHR 84 "Table for Pipe and Tubing for Water Services and Private 
Water Mains," including approved ABS, brass, cast iron, CPVC, copper 
(not including type M copper) ductile iron, galvanized steel, 
polybutylene (PB), polyethylene (PE), PVC, or stainless steel pipe. 

11. Buried sewer force main or an influent sewer to a wastewater treat-
ment plant; 

12. The nearest existing or future grave site in cemeteries; or 

13. Wastewater treatment plant effluent pipe. 
Note: The minimum separating distance between a well or reservoir and a lift station is 

based on the presence of a sewer force main at the lift station. 

(d) One hundred feet between a well or reservoir and a: 

1. Bulk surface storage tank with a capacity greater than 1,500 gallons 
or any bulk buried storage tank, including associated buried piping for 
any solid, semi-solid or liquid product not including those regulated 
under par. (b) 12. This includes petroleum product tanks and pesticide or 
fertilizer storage tanks not regulated under par. (a) 11. This subdivision 
does not include septic, holding and manure reception tanks, or liquified 
petroleum gas tanks as specified in ch. ILHR 11. 

2. Liquid-tight, fabricated manure storage structure; or 
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3. Wastewater treatment plant structure, conveyance or treatment 
unit. 

( e) Two hundred feet between a school well and a soil absorption unit 
receiving less than 8,000 gallons per day, existing or abandoned. 

(f) Two hundred fifty feet between a well or reservoir and a: 

1. Manure stack; 

2. Earthen or excavated manure storage structure; 
Note: Variances from the separating distances may be granted as specified ins. NR 112.43 

for earthen storage and manure stacks constructed and maintained to the specifications of Soil 
Conservation Standards No. 425 or 312, respectively. 

3. Soil absorption unit receiving 8,000 or more gallons per day, ex-
isting, abandoned, or alternate; 

4. Sludge landspreading or drying area; 

5. An earthen silage storage trench or pit; 

6. Liquid waste disposal system including a treatment pond or lagoon, 
ridge and furrow system and spray irrigation system; 

Note: Variance from this separating distance may be granted for treatment ponds or 
lagoons constructed and maintained to an approval granted under ch. NR 213. 

7. Salvage yard; or 

8. A salt or deicing material storage area including the building struc
ture and the surrounding area where the material is transferred to vehi
cles. This subdivision does not include bagged deicing material. 

(g) Twelve hundred feet between a well or reservoir and: 

1. The nearest edge of an existing, proposed or abandoned landfill, to 
the nearest fill area of abandoned landfills, if known, otherwise to the 
nearest property line; 

2. The nearest edge of a coal storage area in excess of 500 tons; or 

3. A hazardous waste treatment facility regulated by the department. 

TABLE A 

MINIMUM SEPARATION DISTANCE REQUIREMENTS 
BETWEEN POTABLE OR NONPOTABLE WELLS, RESERVOIRS, 

SPRINGS AND POSSIBLE SOURCES OF CONTAMINATION 

New installations shall meet the separation requirements in the far-right 
column. Existing installations shall meet the separation requirements in 
effect at the time of construction. 

Source 

Absorption Unit (field), 
soil (See soil absorption 
unit) 

Animal Barn Pen with 
Concrete Floor 

Animal Shelter 

@ Prior to Oct. 1975 Oct. 1981 to [Eff. After [Eff. 
Oct. 1975 to Oct. 1981 Month of Rule] Month of Rule] 

None** 25' 25' 25' 

None** 50' 50' 50' 
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@ Prior to Oct. 1975 Oct. 1981 to [Eff. After [Eff. 
Source Oct. 1975 to Oct. 1981 Month of Rule] Month of Rule] 

Animal Yard - Includes None** 50' 50' 50' 
Calf Hutch 

Barn Gutter - Liquid- None** 25' 25' 25' 
Tight 

Building Overhang (from 2' 2' 2' 2' 
centerline of well) 

Cemetery Grave Sites None* 100' 100' 50' 

Cistern 10' 10' 10' 8' 

Coal Storage (greater than None* None* None* 1,200' 
500 tons) 

Discharge to ground from None None None 25' 
a Water Treatment Device 

Downspout Outlet 10' 10' 10' 8' 

Drain (having pipe con- 8' 8' 8' 8' 
forming to ch. ILHR 84) 
(Buried) 

Drain (not having pipe 25' 25' 25' 25' 
conforming to ch. ILHR 
84) (Buried) 

Drain (any material) (Bur-
ied) 

Clear Water Waste 
Sewer Connected 10' 10' 10' 8' 

Building-Foundation -
Clear Water - Sewer 
Connected 10' 10' 10' 8' 

Building-Foundation -
Sewer Connected 15' 15' 15' 8' 

Filter Strip None None None 50' 

Fuel Oil Tank - Buried None* 100' (25' 100'(25' 100' 
Allowed Allowed for (Including 
for Pri- Private Res. any asso-
vate Res. Lots Only) ciated bur-
Lots ied 
Only) piping) 

(25' 
allowed for 
those serv-
ing single 
family 
residences) 

Fuel Oil Tank - Surface None* None* None* 100' 
( > 1,500 gallons) 
(including any associ-
ated piping) 

Gasoline or Other Petro-
leum or Liquid 
Products - Buried (in- None* 100' 100' 100' 
eluding any associated 
piping, not including L.P. 
tanks) 

Gasoline or Other Petro- None* None* None* 100' 
leum or Liquid Products -
Surface ( > 1,500 gallons in-
eluding any associated pip-
ing) 
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@Prior to Oct. 1975 Oct. 1981 to [Eff. After ~Eff. 
Source Oct. 1975 to Oct. 1981 Month of Rule] Month o Rule] 

Glass Lined Feed Storage None** 25' 25' 50' 
Facility (Harvestor-Type 
Silos) 

Grease Interceptor (Trap) 25' 25' 25' 25' 

Hazardous Waste Treat- None* None* None* 1,200' 
ment Facility Regulated 
byDNR 

Holding Tank (Sewage) 25' 25' 25' 25' 

Lagoon, Treatment (See 
liquid waste disposal sys-
tem) 

Lake Shoreline None* 25' 25' (60' For 25' 
Schools and 
High Cap. 
Wells) 

Landfills (Distance to None* 400 yards 400 yards 1,200' 
Nearest Fill Area of aban-
doned landfills if Known; 
Otherwise the Property 
Line) 

Lift Station## 

Liquid Waste Disposal None 250' 250' - 300' 250'# 
System 

Manure Hopper or Recep- None* 75' 75' -150' 50' 
tion Tank - Liquid-Tight 

Manure Stack None* 100' 100' -175' 250'*** 

Manure - Storage Struc- None* 250' 250' - 300' 250'*** 
ture Earthen or Excavated 

Manure Storage Structure None* 100' 100' -175' 100' 
(Fabricated, Liquid-Tight) 

Manure - Storage Basin - None* 100' 150' - 300' Now in 
Liquid-Tight Concrete category 
Floor with an Acceptable of 
Drainage Facility Manure 

Storage 
Structure 

Mound System (See soil 
absorption unit) 

Nonpotable Well None* None* None* 8' 

Pesticide or Fertilizer Stor- None None None 8' 
age Tank - less than 1,500 
gallons ( distance only for 
nonpotable wells) 

Pesticide or Fertilizer Stor- None None None 100' 
age Tank - 1,500 gallons 
and larger 

Pet Waste Pit Disposal None* 50' 50' 50' 
Unit 
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@Prior to Oct.1975 Oct. 1981 to [EIT. After [EIT. 
Source Oct. 1975 to Oct. 1981 Month of Rule} Month of Rule] 

Pits - Noncomplying 10' 10' 10' (20' For 8' 
Schools, 
WWTP's, 
and High 
Capacity-
Including 
Approved 
Pits) 

Plastic Silage Storage and None None None 8' 
Transfer Tube 

Pond, treatment (See liq-
uid waste, disposal system) 

Privy 50' 50' 50' 50' 

Quarry (See NR 
112.12(16) for well casing 
depth requirements for 
wells within 1,200 feet of a 
quarry.) 

Reservoir- Noncomplying 10' 10' 10' 8' 

Ridge and Furrow System 
(See liquid waste disposal 
system) 

River Shoreline None* 25' 25' (60' For 25' 
Schools 
and 
High Cap. 
Wells) 

Salt or Deicing Material None* None* None* 250' 
Storage Area (Including 
structure and area sur-
rounding where material is 
transferred to vehicles) 

Salvage Yard None* None* None* 250' 

Septic Tank 25' 25' 25' 25' 

Sewer (ch. ILHR 84 Mate-
rials) (Buried) 

-Manure/Gravity 8' 8' 8' 25' 
-Manure/Pressurized 8' 8' 25' 25' 
-Sanitary or Storm 

Building/Gravity 8' 8' 8' 8' 
-Sanitary Building/ 

Pressurized 8' 25' 25' 25' 
-Sanitary Collector 8' 50' 50' 0 50' • 
-Influent 50' 50' 50' 50' 
-Storm Collector 8' 50' 50' 50' 

Sewer (not ch. ILHR 84 Materials) 
(Buried) 

-Manure/Gravity 25' 25' 25' 25' 
-Manure/Pressurized 25' 50' 50' 50' 
-Sanitary or Storm 

Building 
-Sanitary or Storm 

25' 25' 25' 25' 

Collector 25' 50' 50' 50' 
-Influent 50' 50' 50' 50' 

Shoreline - Lake, River or None* 25' 25' (60' For 25' 
Stream Schools and 

High Capac-
ityWells) 
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@ Prior to Oct. 1975 Oct. 1981 to [Eff. After [Eff. 
Source Oct. 1975 to Oct. 1981 Month of Rule) Month of Rule) 

Silage Storage Earthen None* 100' 100' -175' 250' 
Trench or Pit 

Silage Storage Tube None None None 8' 
(Plastic) 

Silo With Pit None** 50' 50' 50' 

Silo Without Pit But With None** 25' 25' 50' 
Concrete Floor and Drain 

Sludge Landspreading or None• 200' 200' 250' 
Drying 

Soil Absorption Unit 50' 50' 50' (200' 50' (200' 
( < 8,000 gal/day, includes for schools) for schools) 
alternate unit) 

Soil Absorption Unit 50' 50' 50' (200' 250' 
( > 8,000 gal/day, existing for schools) 
or abandoned) 

Solid Waste Site (Distance None 400 yards 400 yards 1,200' 
to Nearest Fill Area or 
Proposed Fill Area If 
Known; Otherwise to the 
Property Line) 

Spray Irrigation Waste 
Disposal Site (See liquid 
waste disposal system) 

Sump - Watertight clear None None None 8' 
water 

Sump - Wastewater None• 8' 8' 25' 
(Watertight) 
(form. cast-iron equiv.) 

Sump - Wastewater (not None• 25' 25' 25' 
watertight or equiv. to cast 
iron) 

Swimming Pool - Below None• 25' 25' 25' 
Ground 
(from edge of water) 

Wastewater Treatment None None None 50' 
Plant Effluent Pipe 

Wastewater Treatment None• None 150' 100' 
Plant Structure, Convey-
ance or Treatment Unit 

Yard Hydrant 10' 10' 10 8' 

' Wells may be located less than 50 feet, but greater than 25 feet from gravity collector 
sewers smaller than 16 inches in diameter or from force main collector sewers 4 inches or 
smaller in diameter provided that within a 50-foot radius of the well the installed sewer pipe 
meets the allowable leakage requirements of AWWA C600 and the requirements for water
main equivalent type pipe as follows: 

- For sewers ::: 4" diameter, but < 16" diameter: 

' PVC pipe 4" diameter, but 12" diameter shall meet AWWA C900 with elastomeric 
joints having a standard dimension ratio of 18 or less; 

' PVC pipe > 12" diameter, but < 16" diameter shall meet AWWA C905 with elasto
meric joints having a standard dimension ratio of 18 or less. 
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• Ductile iron pipe shall meet AWWA 0115 or AWWA 0151 having a thickness class 50 or 
more. 

- For sewers < 3" diameter, the pipe shall be any rigid pipe in the ch. ILHR 84 "Table for 
Pipe and Tubing for Water Services and Private Water Mains," including approved ABS, 
brass, cast iron, CPVC, copper, (not including type M copper), ductile iron, galvanized steel, 
polybutylene (PB), polyethylene (PE), PVC, or stainless steel pipe. 

* "None" Although there were no minimum separation distances required by the code 
between these possible sources of contamination and a well or reservoir prior to 1975, and in 
some cases, prior to 1981, it is strongly recommended that the present standard minimum 
separation distance requirements be met whenever possible. 

** Distances were developed under the Public Health Service Grade A Mill< Ordinance and 
have been used by the department of agriculture, trade and consumer protection field 
inspectors. 

*** Variances from.these separating distances may be granted for earthen manure storage 
and temporary manure stacks meeting specifications of Soil Conservation Service Standards 
No. 425 and 312, respectively. 

# Variances from this minimum separating distance may be granted for treatment ponds 
or for storage or treatment lagoons constructed and maintained to the requirements of an 
approval granted under ch. 213. 

## The minimum separating distance between a well or reservoir and a lift station is based 
on the presence of a sewer force main at the lift station. 

@ There are several code revisions prior to 1975. The dates of these revisions and the 
minimum separating distances were as follows: 

April 24, March July April 10, Mayl, 
Source 1936 1939 1951 1953 1971 

Building Overhang 2' 2' 2' 2' 2' 

Cistern None None 10' 10' 10' 

Downspout None None 10' 10' 10' 

Drain 
- Building Foundation 
- Sewer Connected 

10' 10' 10' 10' 10' 

Building Foundation 10' 10' 15' 15' 15' 
- Clear Water None None 10' 10' 10' 
- Cast Iron (With 

Lead Joints) 10' 10' 10' 10' 10' 

Grease Trap 
(Watertight) None None 25' 25' 25' 

Septic Tank None None 25' 25' 25' 

Sewage Disposal Unit 
(Absorption Field) 

None None 50' 50' 50' 

Sewer 
- Cast Iron 

(With Lead Joints) 10' 10' 8' 8' 8' 
- Not Cast Iron 

or equivalent 25' 25' 25' 25' 25' 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.09 Department approvals. (1) REVIEW PERIOD. Unless another 
time period is specified by law, the department shall complete its review 
and make a determination on all applications for licenses or approvals 
within 65 business days after receipt of a complete application. Incom
plete applications will be returned. The start of the 65 day review period 
will not begin until a complete application is received by the department. 
All requests for approval shall be in writing, except that for situations 
that require immediate response, an approval may be requested verbally 
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and an advanced verbal approval may be granted by the department and 
followed up with a written confirmation. 

(2) APPROVAL APPLICATION AND SUBMISSION. The property owner or 
lessee shall obtain a written approval from the department. When an 
application is submitted by someone other than the owner of the subject 
property, the owner or authorized agent shall sign the application. Appli
cation information, outlines or forms may be obtained from the depart
ment. Applications shall provide information regarding the owner's and 
operator's name, address and firm name, if applicable, and any other in
formation requested by the department. The department may request, 
but is not limited to descriptions or sketches of well construction, geol
ogy, pump installation, plumbing, possible contamination sources, prop
erty boundary, water use and, water sample results, depending on the 
type of application. 

(3) PLANS AND SPECIFICATION PREPARATION. Plans and specifications 
for a school water system shall be submitted by a registered professional 
engineer or well driller for wells, and by a registered professional engineer 
or pump installer for pumps, discharge piping, storage tanks and con
trols. Plans and specifications for a wastewater treatment plant water 
system shall be submitted by a registered professional engineer, by a well 
driller for the well or a pump installer for the pump. If construction or 
installation of a water system described in this subsection has not com
menced within 2 years of approval date, the approval is void. 

(4) APPROVALS REQUIRED. Prior department approval is required for 
the activities described in this subsection. Approval by the department 
does not relieve any person of any liability which may result from injury 
or damage suffered by any other person. In addition, failure to comply 
with any condition of an approval or the construction, reconstruction or 
operation of any well or water system in violation of any statute, rule or 
department order shall void the approval. Approval is required for: 

(a) The construction, reconstruction, or operation of a high capacity 
well or well system, including dewatering wells. An application for a high 
capacity well or well system approval shall include, for every well, the 
location, construction or reconstruction features, pump installation fea
tures, the proposed rate of operation and the distance to nearby public 
utility wells, as defined in s. 196.01, Stats. 

1. The department may deny approval, grant a limited approval or 
modify an approval under which the location, depth, pumping capacity or 
rate of flow and ultimate use is restricted so that the supply of water for 
any public utility, as defined by s. 196.01, Stats., will not be impaired. 
Reduced availability of groundwater to a public utility well may be indi
cated when calculations using estimated values for aquifer characteris
tics result in 10 or more feet of water level drawdown in the public utility 
well based on 30 days of continuous pumping from the proposed high 
capacity well or well system. 

2. When an owner or operator relinquishes control of the operation of a 
high capacity well or well system, a new approval shall be obtained by 
the new operator, owner or lessee before operation of the high capacity 
well or well system is continued. 
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3. The owner or operator of a high capacity well or well system shall 
submit pumpage and well water level reports to the department on de
partment forms at the time periods indicated by the department. 

4. Emergency approval for a high capacity well or well system may be 
granted when fire hazard, imminent crop damage or other similar emer
gency requires if the department determines that the high capacity well 
or well system proposed will not adversely affect or reduce the availabil
ity of water to a public utility, as defined in s. 196.01, Stats. 

5. High capacity test drillholes may be constructed without approval 
to test for aquifer yield to determine if a high capacity well or well system 
is feasible. The well casing pipe for such test drillholes shall not exceed 6-
inch diameter unless the well driller notifies the department. High capac
ity test drillholes may be test pumped at a rate of 70 gallons per minute 
or more if the test does not last more than a total of 72 hours. After 
testing, the drillhole shall be abandoned according to the requirements of 
s. NR 112.26 or shall be converted, with approval, to a high capacity well 
or well system which meets the requirements of this chapter or ch. NR 
111 and of any approved plans and specifications. 

Note: State v. Michels Pipeline Construction, Inc., 63 Wis.2d 278,217 N.W.2d 339 (1974) 
established that the doctrine of reasonable use applies to property rights in groundwater. 
Persons adversely affected by the operation of a high capacity well or well system may take 
action against the operator or owner of the high capacity well or well system. 

(b) The construction, reconstruction or operation of a school or waste
water treatment plant well or water system. 

( c) Installation of water treatment devices or chemical addition to a 
well or water system as specified in s. NR 112.37. 

(d) A variance from any provision of this chapter. 

( e) The construction of a granite or other crystalline bedrock well with 
less than 40 feet of well casing pipe. 

(f) The construction or reconstruction of a well located in designated 
special well casing pipe depth areas. 

Note: A list of these special well casing pipe depth areas is available from the department. 

(g) The construction of a well open to both an unconsolidated forma
tion and a bedrock formation. 

(h) The use of the Halliburton grouting methods or the grout displace
ment grouting method as described ins. NR 112.20 (3) (e), (f) and (g) for 
wells when the upper enlarged drillhole is more than 200 feet deep or 
when drilling mud or bentonite slurry has not been circulated up to the 
ground surface in the annular space prior to grouting. 

(i) The development of a spring for use as a potable water supply as 
provided in s. NR 112.25. 

(j) The construction or reconstruction of a pit as provided in s. NR 
112.36 or ins. NR 112.42 (2). 

(k) The installation of a hung well casing pipe or a hung liner. 

(1) The use of well drilling fluid aids and additives and grout or sealing 
material additives. 
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(m) The construction or reconstruction of a dug well as provided ins. 
NR 112.24. 

(n) Well casing pipe testing procedures. 

( o) The use of pitless adapters, pitless units, above ground discharge 
units, vermin-proof caps and seals and any treatment equipment to be 
installed directly in a well. The department may prohibit the use of any 
water supply equipment if the department finds there is substantial evi
dence that the equipment poses a significant hazard to safe drinking wa
ter or the groundwater. The department shall state its findings and con
clusions in writing to the manufacturer, the licensed well drillers or pump 
installers, or both, and the industry representatives including the Wis
consin Water Well Association and the Wisconsin Pump and Well Sup
pliers Association. The effective date of the prohibition will have a 6 
month delay for any well casing pipe product or a 12 month delay for 
other water supply equipment. 

(p) The installation of a pressure tank with a volume greater than 
1,000 gallons. 

( q) The installation of a heat exchange or cathodic protection 
drillhole. 

(r) The continued operation of a well or drillhole that meets the crite
ria ins. NR 112.26 (2) that requires permanent abandonment of the well 
or drillhole. 

(s) The development of surface water for use as a potable water 
supply. 

( t) Noncontinuous-slot well screens as specified ins. NR 112.13 ( 1) ( e ). 

(5) APPROVAL VERIFICATION. A well driller, pump installer or contrac
tor shall obtain a copy of the approval for any activity identified in sub. 
(4) prior to the initiation of any work on a well, pump installation or 
water system. 

(6) PERMIT VERIFICATION. A well driller, pump installer or contractor 
shall obtain required permits from counties authorized to administer this 
chapter under ch. NR 145. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

Subchapter II - Well Construction 

NR 112.10 Well driller and well constructor requirements. (1) LICENSE. 
Well drillers shall hold a valid Wisconsin well drilling license. The name 
of the well driller and the well drilling license number shall be displayed 
on all well drilling rigs used in the construction of wells. The letters and 
numbers shall be at least 2 inches in height with at least 1/4 inch wide 
brush stroke. The identification shall have a sharp color contrast with 
the background on which it is applied. The identification shall remain 
legible. 

(2) LOCATION. Well drillers and well constructors shall be responsible 
for proper location of a well. Wells shall be located in sanitary locations 
and meet the separation requirements specified in s. NR 112.08. Separa
tion distance requirements to possible sources of contamination will not 
be waived because of property lines. Wells may not be constructed 
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within 1,200 feet of a landfill site without a variance. Variances from 
location requirements require approval. 

(3) EQUIPMENT AND MATERIALS. Well drillers and well constructors 
shall be adequately equipped to comply with the well construction re
quirements of ss. NR 112.11 to 112.16 and Tables I-IV. All materials 
installed in a well shall be new, unused and approved for use, except as 
specified ins. NR 112.26 (5). The department may prohibit the use of 
any material or equipment that poses a significant hazard to public 
health, safe drinking water or groundwater. 

(4) CONSTRUCTION METHODS. Well drillers and well constructors shall 
comply with this chapter in the construction and reconstruction of all 
wells. Adequate protection shall be provided for the top of the drillhole 
and the top of the well casing pipe to prevent surface contamination from 
entering the well during the drilling operation and when the driller is not 
at the drilling site. Well construction methods are depicted in figures 51 
to 75. 

(5) SPECIAL CASING AREAS. Well drillers and well constructors shall 
comply with the well casing pipe depth requirements in special well cas
ing pipe depth areas established by the department where aquifers have 
been contaminated. A list of the special well casing pipe depth areas and 
the special casing pipe depth requirements may be obtained from the 
department. 

(6) GROUTING AND SEALING. Well drillers and well constructors shall 
be responsible for completing all grouting and sealing requirements using 
the mixtures and methods of s. NR 112.20. Grouting methods are de
picted in figures 11 to 18. 

(7) DEVELOPMENT AND TEST PUMP. Well drillers and well constructors 
shall, upon completion of the well, develop and test pump the well ac
cording to s. NR 112.22. The well shall be pumped and developed until 
the water is practicably clear and free of sand, and until a stable pumping 
water level is established. 

(8) NONCOMPLYING WELLS. When a well driller or well constructor has 
constructed a well not initially located or constructed in compliance with 
this chapter, the well driller or well constructor shall pay all costs for 
bringing the well into compliance with this chapter,including abandon
ment costs, other than those costs that would have been charged for an 
initial complying construction. 

( 9) PROBLEM WELLS. The well driller or well constructor shall return to 
the well site to correct problems when a well produces sandy or turbid 
water or failure of the well occurs due to a caving formation either ini
tially or within 90 days after the well is completed or 30 days after the 
well is placed in service, whichever is longer. If noncomplying construc
tion was not the cause of the problem, a fee may be charged by the well 
driller or well constructor for corrective work. 

(10) NOTIFICATION OF CONTAMINATED WELLS. Well drillers and well 
constructors shall notify the well owner if the well driller or well con
structor becomes aware that the water from the well contains contami
nates in excess for the primary drinking water standards in ch. NR 109. 

(11) COMPLETION OF THE WELL. The well driller or his or her agent 
shall collect a water sample, using his or her test pump, the well owner's 
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pump, air-lift equipment or a bailer from any new or newly reconstructed 
potable well upon completion and disinfection and have the sample ana
lyzed for coliform bacteria at a laboratory certified by D HSS for bacteri
ological analysis of potable water and having an agreement with the de
partment for submission of copies of lab result forms. The department 
recommends that the sample also be analyzed for nitrate. The well driller 
shall then seal the well. The well driller shall furnish a water sample re
sult to the well owner within 10 days of the well driller's receipt of the 
result. The well driller or well constructor shall submit a well construc
tion report to the well owner and to the department within 30 days fol
lowing the date of well completion. 

Note: The well driller or agent is required to have the water sample analyzed for bacteria. 
However, in some areas of Wisconsin the useable aquifer is contaminated throughout its en
tire vertical extent, so it may not be possible to obtain a bacteriologically safe water sample. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.11 Well construction equipment & materials. (1) ADEQUACY OF 
EQUIPMENT. Well drillers and well constructors shall be adequately 
equipped to enable him or her to fully comply with all legal requirements 
applicable to any well construction, reconstruction or well abandonment 
undertaken by him or her. 

(a) Drill bits. The diameter of drill bits shall be within¼" of the diame
ter of any drillhole to be constructed. A drill bit more than ¼" smaller in 
diameter than the diameter of an upper enlarged drillhole to be con
structed, may not be worked around within the drillhole to construct the 
specified diameter of the drillhole. 

(b) Conductor (tremie) pipes. Any conductor (tremie) pipe used for 
grouting shall meet the requirements of s. NR 112.20 (2) (b). 

( c) Mud balances. When rotary drilling mud and cuttings or clay slurry 
are used to seal the annular space of a well as specified by Tables I and II, 
a mud balance shall be used to determine that the mud weight is at least 
11 pounds per gallon. 

(d) Test pumps. A test pump shall be used to perform a well yield test 
upon completion of the well. A well yield test may be conducted using 
air-rotary equipment. 

(2) MATERIALS. All materials permanently installed in a well shall be 
new, unused and approved for use except as specified ins. NR 112.26 ( 5). 
Lead compounds used to lubricate and seal drill stem joints or any equip
ment entering a well may not be used. Materials containing lead having a 
lead content greater than 8% by weight, may not be installed in a well. 
Component parts of manufactured products containing lead shall not 
have a lead content of more than 5% of the total product weight. "Lead 
wool" or other products containing more than 8% lead may not be used 
as seals in the bottom of an open-ended well casing pipes or as screens 
terminating in coarse formations. 

(a) Well casing pipe. Well casing pipe and liner pipe shall meet the 
requirements of s. NR 112.17. 

(b) Drive-shoes. When a well casing pipe is driven, a drive-shoe shall be 
welded or threaded to the bottom of the well casing pipe according to s. 
NR 112.12 (5). Couplings may not be used for drive-shoes. When the 
upper enlarged drillhole extends 20 feet or more into bedrock and the 
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annular space is cement grouted before the lower drillhole is constructed, 
the use of a drive-shoe is optional. 

(c) Gravel packs. Gravel packs shall meet the requirements of s. NR 
112.16. 

(d) Screens. Screens shall meet the requirements of s. NR 112.13 (1) 
(e). Lead bottom seals are prohibited. Brass screens may not have a lead 
content of more than 8%. 

(e) Packers. Packers shall comply withs. NR 112.13 (1) (e) 4. Lead 
packers are prohibited. 

(f) Centering guides. Centering guides or drive shoes used as centering 
guides shall be installed in well casing pipe in bedrock wells as specified in 
s. NR 112.14 (1) (f). 

(g) Drilling aids. Only approved drilling aids may be used in well con
struction and reconstruction. Approval of drilling aids is based on, but 
not limited to toxicity, groundwater contamination potential and ex
pected effectiveness of the materials. A list of approved drilling aids is 
available from the department upon request. 

History: Cr. Register, January, 1991, No. 421, elf. 2-1-91. 

NR 112.12 General drilled type well construction requirements. (1) 
Every well shall be planned and constructed so that it: 

(a) Will be adapted to the geologic and groundwater conditions of the 
proposed well site to ensure full utilization of every natural protection 
against contamination of the water bearing formation or formations and 
to exclude possible sources of contamination. 

(b) Should produce bacteriologically safe water. 
Note: In some areas of Wisconsin the useable aquifer is contaminated throughout its entire 

vertical extent. In such areas, it may not be possible to obtain bacteriologically safe water. 

( c) Will allow reconstruction, when necessary, to provide an adequate 
and contaminant free water supply, where the natural geologic condi
tions allow. 

(d) Will conserve groundwater. 

(2) The construction of drilled wells shall comply with: 

(a) The general and specific requirements outlined in ss. NR 112.13 to 
112.16; 

(b) The well casing pipe requirements of s. NR 112.17; and 

( c) The requirements of Table I or II for low capacity potable wells, 
except school or wastewater treatment plant wells, but including non
community wells and nonpotable wells, or 

(d) The requirements of Tables III and IV for potable high capacity, 
wastewater treatment plant and school wells. 

Note: The requirements of Tables I-IV are based on the geologic formation encountered at 
or near the ground surface, the geologic formation in which the well terminates, the type of 
drilling method used, the depth to which the upper enlarged drillhole extends into bedrock, 
for bedrock wells, and the static water level for unconsolidated formation wells. For specific 
requirements relating to percussion method drilling and rotary method drilling, see ss. NR 
112.13 and 112.14, respectively. 
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TABLE 1 DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON-POTABLE LOW CAPACITY WELLS (EXCEPT 
SCHOOL AND WASTEWATER TREATMENT PLANT WELLS) AND NON-POTABLE HIGH CAPACITY WELLS 

SCREEN REQVIRE:VIENTS 
UPPER ENLARGED DRILLHOLE REQUIREMENTS (ONLY REQt:IRED 

WELL CASING ANNULAR SPACE FOR WELLS THAT 
NEAR PERCUSSION METHODS ROTARY METHODS PIPE REQUIREMENTS SEALING REQUIREMENTS Pt:MP SAND) 

SURFACE METHOD OF METHOD OF MIN. DIAM. 
GEOLOGIC MINIMUM KEEPING MINIMUM MINIMUM KEEPING MINIMUM THERMO- MINIMUM PERCUSSION ROTARY METHOD OF 

LINE MATERIALS DIAMETER HOLE OPEN DEPTH DIAMETER HOLE OPEN DEPTH STEEL PLASTIC DEPTH METHODS METHODS TYPE PLACE:VIENT 

A. Caving mate- None required Temporary None re- 2" larger in Circulated drill- To the qepth 2" 4" Whatever is Neat cement Neat cement Continuous Bail-down, pull-
rial of any with steel well cas- outer casing quired when diameter ing mud to of the well greater: 25' grout; or clay grout or Slot or ap- back (telescoping), 
kind (usually ing pipe, when thermo- steel well than the maintain dril- casing pipe deep; or 10' or sodium ben- drilling mud proved: See wash-down or jet-
sand) down to plastic well casing pipe is nominal di- !hole at full di- setting. below static tonite slurry and cuttings. NR ting method. The 
10 feet or 4" larger diameter casing pipe is used, but to ameter of ameter. water level; with a mud If drilling 112.1311 I screen may also be 
more. than nominal di- used; or when the bottom the well cas- and such weight of at mud and (el. for ac- permanently at-

ameter of well cas- an upper en- of any non- ing pipe, but that pump least 11 cuttings is ceptable tached to bottom 
ing pipe, if one is larged drillhole caving layer only with in take is set pounds per used, it shall screen mate- of the string of 
constructed for is constructed or to the 20' steel pipe as- at least 5' gallon-Only have a mud rials. well casing pipe 
any reason. When for any reason depth, sembled with above the sodium ben- weight of at and set in the up-
one is constructed, when steel well whichever is welded bottom of tonite slurry or least 11 Louvered, per enlarged dril-
the drillhole shall casing pipe is the lesser if joints, other- well casing clay slurry ( as pounds per shutter-type !hole. 
be maintained at used. Drillhole one is con- wise 4" pipe, & specified gallon. screens may 
full diameter by a shall be kept structed larger in di- pump does above) when be used for 
properly sized bit filled up to forany rea- ameter than not break thermoplastic gravel-pack 
or by temporary within 10 feet son. the nominal suction well casing well con-
outer casing; or 2" of the ground diameter of under nor- pipe is used. struction as 
larger in diameter surface with To the depth the well cas- ma! operat- specified in s. 
than the nominal clay or sodium of weH cas- ing pipe. ing condi- NR 
diameter of the bentonite ing pipe set- tions. 112.16(3). 
well casing pipe if slurry during ting when 
steel casing pipe is driving of steel thermoplas-
assembled with well casing tic well cas-
welded points and pipe. When ing pipe is 
the annular space temporary used. 
sealing material is outer casing is (Starter dril-
placed with an ap- used, it shall !holes 10' 
proved pressure be pulled dur- deep or less 
method. ing or follow- need not 

ing sealing of meet the re-
the annular quirements 
space. for upper en-

larged dril-
!holes.) 

B. Non-caving Upper enlarged Temporary To the bot- Same as Same as above. Same as 2" 4" Same as Same as Same as Same as Same as above. 
material of drillhole is re- outer casing tom of any above. above. , above. above. above. above. 
any kind in quired.* 4" larger when thermo- non-caving 
the top 10' in diameter than plastic well layer or to 
(usually clay, the nominal diam- casing pipe is the 20' 
silt or hard- eter of the well used. Drillhole depth, 
pan). casing pipe; or 2" shall be kept whichever is 

larger in diameter filled up to the lesser 
than the nominal within 10' of when steel 
diameter of the the ground well casing 
well casing pipe if surface with pipe is used; 
steel pipe assem- clay or sodium to the depth 
bled with welded bentonite of well cas-
joints & the slurry during ing pipe set-
annular space seal- driving of the ting when 
ing material is steel well cas- thermoplas-
placed using an ing pipe, When tic well cas-
approved pressure temporary ing pipe is 
method. The full outer casing is used. 
diameter of the used, it shall 
drillhole shall be be pulled dur-
maintained by a ing or follow-
properly sized bit ing sealing of 
or by temporary the annular 
outer casing. space. 

* An upper enlarged drillhole is not required when approved granular (8-mesh) bentonite is either mounded around the top of the well casing pipe during driving, or is placed in a starter drillhole during driving. 
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TABLE II. DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON-POTABLE LOW CAPACITY WELLS (EXCEPT SCHOOL AND WASTE
WATER TREATMENT PLANT WELLS) AND NON-POTABLE HIGH CAPACITY WELLS 

LOWER DRILLHOLE 
UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING ANNULAR SPACE REQt:IHE:VIE!I/TS 

NEAR PERCUSSION METHODS ROTARY METHODS PIPE REQUIREMENTS SEALING REQUIREMENTS (IN BEDROCK) 
DEPTH SURFACE METHOD OF METHOD OF :VIETHOD OF 

TO FIRM GEOLOGIC MINIMUM KEEPING MINIMUM MINIMUM KEEPING MINIMUM MINIMUM MINIMUM PERCUSSION ROTARY MIN. Ct:TTl!I/GS 
LINE BEDROCK MATERIALS DIAMETER HOLE OPEN DEPTH DIAMETER HOLE OPEN DEPTH DIAMETER DEPTH METHODS METHODS DIAM. RE:VIOYAL 

C. 40 feet or Caving material of Upper en- Upper enlarged Upper en- 2" larger in Circulated drill- To the top of 6" To a firm Sodium ben- Drilling mud 6" Air or an approved 
more; 30 feet any kind (usually larged drillhole drillhole not re- larged dril- diameter ing mud to firm bedrock, seat in bed- tonite or clay and cuttings foam, by bailing, 
or more for sand) not required; if quired; tempo- !hole not re- than the maintain the but not less rock. slurry with a with a mud or by circulated 
sandstone one is con- rary outer casing quired; to nominal di- drillhole at full than the cas- mud weight of weight of at drilling mud. 

structed for pipe if one is the bottom ameter of diameter. ing depth. at least 11 least 11 
any reason, it constructed for of any non- the well cas- pounds per pounds per 
shall be 4" any reason. The caving layer ing pipe, but gallon or neat gallon or 
larger in diam- drillhole shall be or to the 20' only with cement grout; neat cement 
eter than the kept filled up to depth, casing pipe except only grout; except 
nominal diam- within 10 feet of whichever is assembled neat cement only neat ce-
eter of well the ground sur- the lesser if with welded grout if the ment grout if 
casing pipe; or face with clay or one is con- joints, other- upper enlarged the upper en-
2" larger in di- bentonite slurry structed for wise4" drillhole ex- larged dril-
ameter than during driving of any reason. larger in di- tends more !hole extends 
the nominal the permanent ameter than than 5' into more than 5' 
diameter of well casing pipe. the nominal bedrock. into bedrock. 
the well casing Temporary diameter of 
pipe if steel outer casing the well cas-
pipe is assem- shall be pulled ing pipe. 
bled with during or follow-
welded joints ing sealing of the 
& the annular annular space. 
space sealing 
material is 
placed using 
an approved 
pressure 
method. 

D. 40 feet or Non-caving mate- 4" larger in* The upper en- To the bot- Same as Circulated drill- To the top of 6" Same as Same as Same as 6" Same as above. 
more; 30 feet rial of any kind in diameter than larged drillhole tom of any above. ing mud to firm bedrock, above. above. above. 
or more for the top 10' . (usu- the nominal shall be kept non-caving maintain the but not less 
sandstone ally clay, silt or diameter of filled up to layer or to drillhole at full than the cas-

hardpan). well casing within 10 feet of the 20' diameter. ing depth. 
pipe; or 2" the ground sur- depth, 
larger in diam- face with clay or whichever is 
eter than the bentonite slurry the lesser. 
nominal diam- during driving of 
eter of the well the well casing 
casing pipe if pipe. 
steel pipe is as-
sembled with 
welded joints 
and the 
annular space 
sealing mate-
rial is placed 
using an ap-
proved pres-
sure method 

Continued next page 
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LOWER DRILLHOLE 
UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING ANNULAR SPACE REQUIREMENTS 

NEAR PERCUSSION METHODS ROTARY METHODS PIPE REQUIREMENTS SEALING REQUIREMENTS (IN BEDROCK) 

DEPTH SURFACE METHOD OF METHOD OF METHOD OF 
TO FIRM GEOLOGIC MINIMUM KEEPING MINIMUM MINIMUM KEEPING MINIMUM MINIMUM MINIMUM PERCUSSION ROTARY MIN. CUTTINGS 

LINE BEDROCK MATERIALS DIAMETER HOLE OPEN DEPTH DIAMETER HOLE OPEN DEPTH DIAMETER DEPTH METHODS METHODS DIAM. REMOVAL 

E. Less than 40 Material of any 4" larger in di- Temporary 40 feet, ex- Same as Caving Non-cav- To the depth 6" 40'; 30 feet Neat cement Neat cement 6" Same as above, 
feet; less than kind, ameter than outer casing if cept for above. forma- ing for- of well cas- for sand- grout only, grout only, 
30 feet for the nominal the material sandstone; tion mation ing pipe set- stone (set in mixed & mixed and 
sandstone (ex- diameter of above bedrock is 30 feet for above above ting, but not upper en- placed accord- placed ac-
cept for condi- well casing caving; other- sandstone, bedrock bedrock, less than 40', larged dril- ing to the re- cording to 
tion in line F), pipe; or 2" wise the drillhole ------ 30 feet for !hole and quirements of the require-

larger in diam- shall be filled up sandstone, driven to a NR 112.20. ments of NR 
eter than the to within 1 0' of Circu- Air, an firm seat), 112.20. 
nominal diam- the ground sur- lated approved 
eter of the well face with clay drilling foam or 
casing pipe if slurry during mud drilling 
steel pipe is as- driving of the mud, 
sembled with well casing pipe, 
welded joints 
and the 
annular space 
sealing mate-
rial is placed 
using an ap-
proved pres-
sure method 

F. Less than 10 Material of any Same as Temporary 60 feet Same as Same as line E. To the depth 6" 60' (set in Neat cement Neat cement 6" Same as above, 
feet to Lime- kind, above. outer casing if above. above. of well cas- upper en- grout only, - grout only, 
stone (Dalo- the material ing pipe set- larged dril- mixed & mixed & 
mite) above the bed- ting, but not !hole and placed accord- placed ac-

rock is caving, less than 60' driven to a ing to the re- cording to 
firm seat), quirements of the require-

NR 112.20. ments of NR 
112.20. 
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TABLE III. DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAP.4C/Tl', SCHOOL AND WASTEWATER TREAT
MENT PLANT WELLS 

SCREE:\ REQl'IHE\IE'.\TS 
UPPER ENLARGED DRILLHOLE REQUIREMENTS (O:\LY REQl'IRED 

WELL C'ASI'.'iG PIPE A'.'i'.'iCLAH SPACE FOR \\'ELLS THAT 
NEAR PERCUSSION METHODS ROTARY METHODS CASl'.'iG HEQl'IHE:\IE'.'iTS SEALI"iG REQl'IRE:\IE:\TS Pl'\11' SA"iD) 

SURFACE METHOD OF METHOD OF 
GEOLOGIC MINIMUM KEEPING MINIMUM MINIMUM KEEPING MINL\ICM '.\UN. \IINI\IC'.\l PEH(TSSIO"i ROTARY TYPE/ \IETHOD OF 

LINE MATERIALS DIAMETER HOLE OPEN DEPTH DIAMETER HOLE OPEN DEPTH DIA\!. DEPTH \IETHODS \IETHODS \IATERIAI. PLACE\IE"iT 

G. Caving mate- 3" larger in diame- Temporary 60' 3" larger in di- Circulated To the depth 4" Whatever is greater: Neat cement Neat cement Continuous Bail-down or 
rial of any ter than the outer casing ameter than drilling mud to of well casing 60' depth; or 20' be- grout only, grout only, slot, V- Pull-back I teles-
kind (usually outside diameter which shall be the outside di- maintain dril- pipe setting. low static water placed by using placed by us- shaped coping I method. 
sand) of the well casing removed dur- ameter of the !hole at full di- level; and such that an approved ing an ap- wound-wire The screen may 

pipe or the outside ing or follow- well casing ameter. the pump is set at pressure method proved pres- wrap on a also be perma-
diameter of the ing grouting of pipe or the least 5' above the as specified by sure method as rod base nently attached 
casing coup lings the annular outside diame- bottom of the casing NR 112.20. specified by type. Of to the bottom of 
(if used). space. The ter of the cas- pipe and does not NR 112.20. stainless the string of well 

drillhole shall ing couplings break suction under steel, casing pipe. 
be kept filled (if used). normal operating everdur, 
up to within conditions. mane! or 
10 feet of the brass. 
ground surface 
with clay or 
sodium ben-
tonite slurry 
during the 
driving of the 
well casing 
pipe. 

H. Non-caving Same as above. The drillhole 60' Same as Same as. Same as 4" Same as above. Same as above, Same as Same as Same as above. 
material of shall be kept above. above. above. above, above. 
any kind in filled up to 
the top 60 feet within 10 feet 
( usually clay, of the ground 
silt or hard- surface with 
pan). clay or sodium 

bentonite 
slurry during 
the driving of 
the permanent 
well casing 
pipe. When 
temporary 
outer casing is 
used, it shall 
be pulled dur-
ing or follow-
ing grouting of 
the annular 
space. 

NOTE: The 60-foot minimum requirement for the upper-enlarged drillhole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above I whenever the well is installed for a wastewater treatment 
plant that has a lagoon or pond treatment system or sludge beds on the property. 
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TABLE IV. DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY, SCHOOL AND WASTEWATER TREATMENT PLANT WELLS 

CASING PIPE WELL LOWEil DHILLHOLE 
UPPER ENLARGED DRILLHOLE REQUIREMENTS REQUIREMENTS ANNl'LAR SPACE HEQURE:\IENTS 

NEAR PERCt:SSION METHODS ROTARY METHODS (STEEL ONLY) SEALING HEQl.'IRE;\,IE:'/TS (IN BEDROCK) 
DEPTH SURFACE METHOD OF METHOD OF :\IETHOD OF 

TO FIRM GEOLOGIC MINl'vlt:M KEEPING MIN!Mt;M MINIMUM KEEPING MINIMUM MINl;\,lt:M ;',,II:'/1:\ILM PERC'VSSI0:'1 ROTARY ;\,II:'/. (TTTINGS 
LINE BEDROCK ;\,IATERIALS DIAMETER HOLE OPEN DEPTH DIAMETER HOLE OPEN DEPTH DIAMETER DEPTH METHODS :\1ETHODS DI.HI. RE:\IOYAL 

I. 60 feet or more Caving material of 3" larger in di- Temporary 60' 3" larger in Circulated drill- To the top of 6" To a firm Neal cement Neat cement 6" Air or an approved 
any kind ( usually ameter than outer casing; diameter ing mud to firm bedrock, seat in bed- grout only. grout only. foam, by bailing, 
sand I the outside di- which shall be than the maintain the but not less rock. Placed by us- Placed by or by circulated 

ameter of the removed during outside di- drillhole at full than the cas- ing an ap- using an ap- drilling mud. 
well casing or following the ameter of diameter. ing depth proved pres- proved pres-
pipe or the grouting of the the well cas- sure method as sure method 
outside diame- annular space. ing pipe or specified in as specified 
ter of the cas- The drillhole the outside NR 112.20. inNR 
ing couplings shall be kept diameter of 112.20. 
(if used.) filled up to the casing 

within 10 feet of couplings ( if 
the ground sur- used). 
face with clay or 
sodium benton-
ite slurry during 
driving of the 
well casing pipe. 

J. 60 feet or more Non-caving mate- Same as The drillhole 60' Same as Same as above. Same as 6" To a firm Same as Same as 6" Same as above. 
rial of any kind in above. shall be kept above. above. seat in bed- above. above 
the top 60 feet filled up to rock. 
(usually clay, silt within 10 feet of 
or hardpan I. the ground sur-

face with clay or 
sodium benton-
ite slurry during 
the driving of 
the well casing 
pipe. 

K. Less than 60' Caving material of Same as Temporary 60' Same as Circulated drill- 60' 6" 60' ; set in Same as Same as 6'" Same as above. 
any kind r usually above. outer casing above. ing mud through the upper en- above. above. 
sand!. through any un- unconsolidated larged dril-

consolidated ma- material: air or !hole and 
terial. It-shall be an approved driven to a 
removed during foam in bPdrock. firm seat. 
or following the 
grouting of the 
annular space. 

L. Less than 60' Non-caving mate- Same as The drillhole 60' Same as Circulatec drill- 60' 6" Same as Same as Same as 6" Same as abo,-e. 
rial of any kind in above. shall be kept a hove, ing mud, Hir, or above. above. above. 
the top GO feet filled up to an appro\"ed 
(usually clay, silt within 10 feet of foam. 
or hardpan,. the ground sur-

face with clay or 
sodium benton-
ite slurry during 
the driving of 
the well casing 
pipe. 

NOTE: The 60-foot minimum requirement for the upper-enlarge-d drillhole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet r as in table above I whenPver the well is installed for a wastewater treatment plant 
that has a lagoon or pond treatment system or sludge beds on the property. 
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( 3) A greater depth of well casing pipe shall be provided in special well 
casing pipe depth areas designated by the department where well histo
ries show contamination extends to a greater depth. 

Note: A list of special well casing pipe depth areas and the required depths may be obtained 
from the department upon request. Greater depth of well casing pipe is recommended for 
wells constructed on high density tiered lots where possible contamination sources exist on 
neighboring up-slope lots. 

( 4) Steel well casing pipe shall meet the requirements of s. NR 112.17. 
Steel well casing pipe assembled with welded joints shall have beveled 
ends and all joints shall be welded according to the welding requirements 
outlined ins. NR 112.18. 

( 5) A drive-shoe shall be welded or threaded to the bottom of any 
string of well casing pipe to be driven including driving to a firm seat in 
bedrock when well casing pipe is set in an upper enlarged drillhole, except 
when the upper enlarged drillhole extends 20 feet or more into bedrock 
and the annular space is cement grouted before the lower drillhole is con
structed, the use of a drive-shoe is optional. A drive-shoe is not required 
for any temporary outer casing. Thermoplastic well casing pipe may not 
be driven. 

( 6) The well driller or well constructor shall complete the well con
struction such that the well casing pipe extends at least 12 inches above 
the final ground grade, above a pump house or building floor or above any 
concrete or asphalt platform installed at or above the established ground 
surface. In addition, for wells in floodplains, the top of the well casing 
pipe shall terminate at least 2 feet above the regional flood elevation. A 
well may not be constructed in a floodway on property that is either un
developed or on property that has buildings but no existing potable well. 

(7) Well plumbness and alignment shall conform to the requirements 
of s. NR 112.19. 

(8) Liners shall meet the requirements of s. NR 112.21. 

(9) Grouting and sealing requirements shall conform to s. NR 112.20. 

( 10) The construction of flowing wells shall also comply with the con-
struction requirements of s. NR 112.15. 

(11) Water used in the construction, reconstruction or redevelopment 
of wells shall be clear water obtained from an uncontaminated source. 
The water shall be disinfected with chlorine with a residual of 100 mg/I 
(parts per million) to reduce the effort involved in the final disinfection of 
the well and to reduce the possibility of groundwater contamination. The 
chlorine concentration may be mixed according to Table B in s. NR 
112.22 (4) (d). The drilling fluid shall be maintained with a free-chlorine 
residual of 10 mg/I (parts per million) during drilling. 

( 12) Well construction shall be interrupted for at least 12 hours follow
ing placement of cement grout in the annular space between the well cas
ing pipe and the upper enlarged drillhole or between a liner pipe and a 
lower drillhole and the well casing pipe. 

( 13) N onpotable wells shall be constructed according to the require
ments for low capacity potable wells, except that the well casing pipe 
may have a lesser wall thickness than is required by Table V for the di
ameter of the well casing pipe used. Well casing pipe 12 inches in diame-
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ter and larger used for nonpotable wells shall have a minimum wall thick
ness of 0.250 inches and shall be adequate to make the well structurally 
sound. The drilling mud requirements during well drilling and the so
dium bentonite annular space sealing requirements do not apply to 
nonpotable wells constructed with reverse rotary methods. 

(14) Starter drillholes 10 feet deep or less are not upper enlarged dril
lholes. Starter drillholes need not meet the minimum requirements for 
upper enlarged drillholes. 

(15) More stringent well construction methods are required by the de
partment for wells constructed through formations where contaminant 
levels exceed the drinking water standards in s. NR 112.06. Special well 
casing pipe depth areas have been established by the department where 
greater depth of well casing pipe is required. A list of these special casing 
areas may be obtained from the department. When drilling in these areas 
consultation with the department is strongly recommended. 

( 16) When a quarry is within 1,200 feet of any proposed well, the upper 
enlarged drillhole and well casing pipe depth requirements shall be refer
enced from the bottom of the quarry or from 60 feet below the ground 
surface at the well site, whichever is greater. 

( 17) When a sinkhole or an outcrop is within 250 feet of any proposed 
well, additional depth of the upper enlarged drillhole and well casing pipe 
may be necessary. Consultation by the well driller or well owner with the 
department is recommended. 

(18) Drill cutting samples from high capacity, school and wastewater 
treatment plant wells shall be collected at 5-foot depth intervals and at 
each change in geological formation. The samples shall be submitted to 
the Wisconsin geological and natural history survey for preparation of a 
certified log of the well. 

(19) When percussion drilling methods are used to construct a well as 
specified in s. NR 112.13 (2) or 112.14 (2), rotary air methods may be 
used to construct an upper enlarged drillhole in noncaving formations to 
a depth not to exceed 20 feet, or may be used to construct a drillhole to 
facilitate the driving of temporary outer casing providing the drillhole is 
the same or smaller diameter as the outside diameter of the temporary 
outer casing and does not extend deeper than the 40-foot depth. 

(20) When percussion drilling methods are to be used to construct a 
well as specified ins. NR 112.13 (2) or 112.14 (2), rotary-mud circulation 
techniques may be used to construct an upper enlarged drillhole below 
which the well casing pipe may be driven providing: 

(a) The drillhole is at least 2 inches larger in diameter than the nominal 
well casing pipe diameter, 

(b) The well casing pipe is assembled with welded joints, and 

( c) The drillhole is kept full of drilling mud and cuttings while the well 
casing pipe is driven. 

(21) When using percussion methods for the construction of nonpot
able high capacity wells and for low capacity wells except school and 
wastewater treatment plant wells, the minimum diameter of the upper 
enlarged drillhole may be reduced from 4 inches larger in diameter than 
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the nominal diameter of the well casing pipe to 2 inches larger in diame
ter than the nominal diameter of the well casing pipe when: 

(a) Steel well casing pipe assembled with welded joints is used, and 

(b) The annular space sealing material is placed by using an approved 
pressure method. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.13 Drilled wells terminating in unconsolidated formations, i.e., 
usually sand or gravel or both. Unconsolidated formation wells shall be 
constructed according to the requirements in s. NR 112.12 and as 
follows: 

(1) GENERAL REQUIREMENTS. (a) The minimum diameter for all 
drilled wells in unconsolidated formations, based on nominal size of well 
casing pipe is: 

1. For nonpotable high capacity wells and for low capacity wells, ex
cept school and wastewater treatment plant wells, a minimum diameter 
of: 2 inches when steel well casing pipe is used, 4 inches when.thermoplas
tic well casing pipe is used. 

2. For potable high capacity, school and for wastewater treatment 
plant wells a minimum diameter of 4 inches. 

(b) The minimum well casing pipe depth for all drilled wells in uncon
solidated formations, not including any screen, is: 

1. For nonpotable high capacity wells and for low capacity wells, ex
cept school and wastewater treatment plant wells, a minimum depth of 
25 feet or 10 feet below the static water level, whichever is greater. 

2. For potable high capacity and school wells, and for wastewater 
treatment plant wells when there is no treatment pond or lagoon or 
sludge bed ·on the wastewater treatment plant property, a minimum 
depth of 60 feet below the ground surface or 20 below the static water 
level, whichever is greater. 

3. For wastewater treatment plant wells when there is a treatment 
pond or lagoon or sludge bed on the wastewater treatment plant prop
erty, a minimum depth of 100 feet below the ground surface or 20 feet 
below the static water level, whichever is greater. 

( c) The pump intake shall be set at least 5 feet above the bottom of the 
well casing pipe and shall be set such that the pump does not break suc
tion under normal operating conditions. 

Note: The department may grant variances to the 5 foot requirement in low permeability, 
low yielding formations. 

(d) Steel and thermoplastic well casing pipe, as specified in s. NR 
112.17, may be used for low capacity wells and for nonpotable high ca
pacity wells, but not including school and wastewater treatment plant 
wells. Only steel well casing pipe may be used for potable high capacity, 
school and wastewater treatment plant wells. 

( e) 1. An adequate screen shall be provided where necessary to prevent 
sand pumping conditions. The required types and materials for screens 
are: 
Register, January, 1991, No. 421 
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a. For potable low capacity wells, a continuous-slot screen composed 
of stainless steel, everdur, monel, brass or approved polyvinyl chloride 
(PVC). Noncontinuous-slot screens may be used if approved. 

Criteria on which noncontinuous-slot screen approvals are based in
cludes, but is not limited to, type and composition of screen material, 
spacing and evenness of cuts of screen slots and cleanliness of the screen 
and screen slots. 

Screen selection for driven-point wells is optional, except that screens 
having any lead content may not be used. 

Note: Louvered, shutter-type screens may be used for gravel-pack well construction as 
specified ins. NR 112.16 (3). 

b. For nonpotable high capacity wells, not including dewatering wells, 
a continuous-slot screen meeting the requirements of subpar. a. or a low 
carbon steel or galvanized-steel, continuous-slot screen. 

c. For potable high capacity wells, a continuous-slot screen, v-shaped, 
wire-wrap on a rod base type; composed of stainless steel, everdur, monel 
or brass. The brass may not have a lead content of more than 8%. 

d. For nonpotable low capacity wells and dewatering wells, screens are 
not required; if used, screen selection is optional, except that screens hav
ing any lead content may not be used. 

Note: The department will review applications for approval of new types of screens and 
new materials for screens as such products are developed. 

2. Screen installation may be accomplished by permanently welding or 
threading the screen onto the bottom of the well casing pipe, by place
ment of the screen in the bottom of the well casing pipe and pulling back 
the casing (telescope method), by the wash-down method, the jetting 
method or the bail-down method. A small diameter drill stem, rod or bit 
or a small diameter pipe column may be used to hold the screen down 
with the telescope method. 

3. A riser pipe may be installed to extend upward from the top of the 
screen. The riser pipe material may be thermoplastic or metal providing 
the metal does not have a lead content in excess of 8%. 

4. A packer shall be used to provide a sand seal between the bottom of 
a well casing pipe and the top of a screen. Lead packers may not be used. 
Packers used to retain grout or reduce water flow shall be made of dur
able, nontoxic material. Burlap packers may not be used. 

5. Materials having a lead content greater than 8% by weight, may 
not be installed in a well. Component parts of manufactured products 
containing lead shall not have a lead content of more than 5% of the total 
product weight. "Lead wool" or other products containing more than 
8% lead may not be used as seals in the bottom of open-ended well casing 
pipes or as screens terminating in coarse formations. 

(f) Gravel-pack well construction shall comply with the additional re
quirements of s. NR 112.16. 

(g) Wells constructed by auguring or jetting methods shall be con
structed according to the requirements for percussion methods of sub. 
(2). 

Register, January, 1991, No. 421 
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(2) PERCUSSION METHOD REQUIREMENTS FOR DRILLED WELLS IN UN
CONSOLIDATED FORMATIONS. (a) When steel well casing pipe is installed 
in a drilled unconsolidated formation well using percussion methods, the 
well shall be drilled as follows: 

1. An upper enlarged drillhole constructed by percussion methods shall 
be constructed to the minimum depth required in Tables I-IV. The well 
casing pipe may be driven from the surface without the use of an upper 
enlarged drillhole when there is a caving formation at the surface ex
tending to 10 feet or deeper or when granular bentonite of the 8-mesh size 
is either mounded around the top of the well casing pipe or placed in a 
starter drillhole and allowed to follow the well casing pipe down during 
driving. If granular bentonite is not used, an upper enlarged drillhole 
shall be constructed when a noncaving material, usually clay, silt or 
hardpan, is encountered in the top 10 feet. Rotary-air methods as speci
fied ins. NR 112.12 (19) may be used to construct the upper enlarged 
drillhole. It shall be at least 4-inches larger in diameter than the nominal 
diameter of the well casing pipe for nonpotable high capacity wells and 
for low capacity wells, except school and wastewater treatment plant 
wells. When steel well casing pipe assembled with welded joints is used 
and the annular space sealing material is placed with an approved pres
sure method, the diameter may be reduced to 2 inches larger than the 
nominal well casing pipe diameter. The upper enlarged drillhole shall be 
3 inches larger in diameter than the outside diameter of the permanent 
well casing pipe or casing couplings for potable high capacity, school and 
wastewater treatment plant wells. When the near surface material is of a 
caving nature, the upper enlarged drillhole shall be constructed by driv
ing, while drilling, a temporary outer casing. The upper enlarged dril
lhole shall be kept filled up to within 10 feet of the ground surface with 
clay slurry or sodium bentonite slurry having a mud weight of at least 11 
pounds per gallon or with granular bentonite throughout the driving of 
the permanent steel well casing pipe. If the upper enlarged drillhole ex
tends below the 40-foot depth, the slurry shall be placed with a conduc
tor pipe. If any of the annular space seal settles during development of 
the well, it shall be replaced following development. 

2. Following driving of the well casing pipe any upper enlarged dril
lhole shall be filled with clay or sodium bentonite slurry having a mud 
weight of a least 11 pounds per gallon or with neat cement grout, except 
only neat cement grout may be used for potable high capacity, school or 
wastewater treatment plant wells. If the upper enlarged drillhole extends 
below the 40-foot depth and the annular space sealing material is clay or 
sodium bentonite slurry, the sealing material shall be placed with a con
ductor pipe. When temporary outer casing pipe is used, it shall be re
moved during or following the sealing process. If the upper enlarged dril
lhole extends below the 100-foot depth, the annular space sealing 
material shall be placed with an approved pressure method as specified in 
s. NR 112.20. If any of the annular space seal settles during development 
of the well, it shall be replaced following development. 

3. When using a rotary machine with hammer or a casing hammer for 
percussion methods, the drill cuttings inside and just below the well cas
ing pipe may be removed with a rotary bit with the use of air. 

(b) Thermoplastic well casing pipe may be used when percussion 
methods are used to drill wells in unconsolidated formations under the 
following conditions: 
Register, January, 1991, No. 421 
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1. Thermoplastic well casing pipe may only be used for nonpotable 
high capacity wells and for low capacity wells, except school or waste
water treatment plant wells, developed in unconsolidated formations 
and constructed in accordance with line A or B of Table I. 

2. Thermoplastic well casing pipe may only be used for wells where the 
annular space is sealed with sodium bentonite or clay slurry. Cement 
grout may not be used. The thermoplastic well casing pipe shall be set in 
an upper enlarged drillhole constructed within a temporary outer steel 
well casing at least 4 inches larger in diameter than the nominal diameter 
of the permanent well casing pipe. The temporary outer casing and upper 
enlarged drillhole shall extend to the full depth of the well casing pipe if 
constructed with percussion methods. The temporary outer casing pipe 
shall be removed after setting the well casing pipe. During removal, the 
annular space shall be filled with clay or sodium bentonite and cuttings 
slurry with a mud weight of at least 11 pounds per gallon. The bottom of 
the temporary outer casing shall remain submerged in the slurry 
throughout the removal. If the upper enlarged drillhole extends below 
the 40-foot depth, the slurry shall be placed with a conductor pipe. If any · 
of the annular space seal settles during development of the well, it shall 
be replaced following development. 

3. The well casing pipe may not be driven, pushed or forced into the 
formation or into the upper enlarged drillhole, but the well casing pipe 
may be pulled back to expose a screen. 

4. Drilling tools such as drill bits or stabilizers may not be placed in the 
well casing pipe nor may any drilling or reconstruction occur after place
ment of the well casing pipe in the well. This restriction does not preclude 
the installation or replacement of telescoping screens. 

5. Screens may be installed as specified ins. NR 112.13 (1) (e) 2. If a 
screen is not permanently attached, an approved packer shall be used to 
seal the space between the screen and the well casing pipe. A small diam
eter drill stem, bit or rod or a small diameter pipe column bearing on the 
screen bottom plate may be used to hold the screen down with the tele
scope method. 

6. If the thermoplastic well casing pipe extends above the frost line, the 
upper terminus of the well shall he contained in a well house or in a 
capped oversized steel well casing pipe. The pipe shall extend from the 
top of the thermoplastic well casing pipe to a depth below the frost level. 

(3) ROTARY METHOD REQUIREMENTS FOR DRILLED WELLS IN UNCONSOL
IDATED FORMATIONS. (a) When steel well casing pipe is installed in a 
drilled unconsolidated formation well using rotary methods, the well 
shall be drilled as follows: 

1. An upper enlarged drillhole shall be constructed and maintained at 
full diameter by circulating drilling mud to the required depth of well 
casing pipe setting, as specified by Tables I to IV. The well casing pipe 
shall be set concentrically in the upper enlarged drillhole. The annular 
space between the upper enlarged drillhole and the permanent well cas
ing pipe shall be permanently sealed with sodium bentonite and cuttings 
slurry having a mud weight of at least 11 pounds per gallon or with neat 
cement grout, except that only neat cement grout may be used for pota
ble high capacity, school and wastewater treatment plant wells. If any of 

Register, January, 1991, No. 421 



288 WISCONSIN ADMINISTRATIVE CODE 
NR 112 

the annular space seal settles during development of the well, it shall be 
replaced following development. 

2. The upper enlarged drillhole may be constructed less than 4 inches 
larger in diameter than the nominal diameter of the well casing pipe, but 
shall be at least 2 inches larger in diameter than the nominal diameter of 
the well casing pipe only if the following conditions are met: 

a. The well is to be a nonpotable high capacity well or is to be a low 
capacity well, except a school or wastewater treatment plant well, 

b. The required sealing material, according to Tables I to IV, is placed 
in the annular space between the upper enlarged drillhole and the well 
casing pipe using an approved pressure method according to the require
ments of s. NR 112.20, and 

c. The well casing pipe is assembled entirely with welded joints. 

3. For potable high capacity, school and wastewater treatment plant 
wells, an upper enlarged drillhole at least 3 inches larger in diameter than 
the outside diameter of the permanent well casing pipe or the outside 
diameter of the well casing couplings, if used, shall be constructed and 
maintained at full diameter by circulated drilling mud to the depth as 
required by Tables III and IV. The annular space shall be sealed with 
neat cement grout according to the requirements of s. NR 112.20. 

4. Temporary outer casing may be used to hold the upper enlarged 
drillhole open only if it is removed during the final sealing of the annular 
space. An upper enlarged drillhole may be constructed to accommodate 
the setting and removal of the temporary outer casing if the drillhole is 
constructed and maintained at full diameter by circulating drilling mud 
and is at least 2 inches larger in diameter than the nominal diameter of 
the temporary outer casing assembled with welded joints. 

5. If necessary the well casing pipe may be driven deeper so as to de
velop a deeper portion of the aquifer. The annular space of the well shall 
be completely filled with drilling mud and cuttings during such driving. 
This method may also be used for any reason when the upper enlarged 
drillhole is constructed to at least the 40-foot depth. 

(b) Thermoplastic well casing pipe may be used when rotary methods 
are used to drill wells in unconsolidated formations under the following 
conditions: 

1. Thermoplastic well casing pipe may only be used for nonpotable 
high capacity wells and for low capacity wells, except school and waste
water treatment plant wells. 

2. Thermoplastic well casing pipe may only be used for wells developed 
in unconsolidated formations and constructed in accordance with line A 
or B of Table I. 

3. Thermoplastic well casing pipe may not be driven, pushed or forced 
into the formation or into the upper enlarged drillhole except that the 
well casing pipe may be pulled back to expose a screen. 

4. An upper enlarged drillhole at least 4 inches larger in diameter than 
the nominal diameter of the thermoplastic well casing pipe shall be con
structed and maintained at full diameter by circulating drilling mud to 
the required depth of well casing pipe settings, as specified in Tables I to 
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IV. The thermoplastic well casing pipe shall be set concentrically in the 
upper enlarged drillhole full of drilling mud. The drilling mud shall have 
a mud weight of at least 11 pounds per gallon. If any of the annular space 
seal settles during development of the well, it shall be replaced following 
development. 

5. Drilling tools such as drill bits or stabilizers may not be placed in the 
thermoplastic well casing pipe nor may any drilling or reconstruction oc
cur after placement of the well casing pipe in the well. This restriction 
does not preclude the installation or replacement of screens. 

6. Screens may be installed as specified ins. NR 112.13 (1) (e) 2. If a 
screen is not permanently attached, an approved packer shall be used to 
seal the space between the screen and the thermoplastic well casing pipe. 
A small diameter drill stem or rod or small diameter pipe column bearing 
on the screen bottom plate may be used to place the screen with the tele
scope method. 

7. If thethermoplastic well casing pipe extends above the frost line, the 
upper terminus of the well shall be contained in a well house or in a 
capped oversized steel casing pipe. The pipe shall extend from the top of 
the thermoplastic well casing pipe to a depth below the frost level. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.14 Drilled wells in bedrock formations. Bedrock wells shall be 
constructed according to the requirements of s. NR 112.12 and as 
follows: 

(1) GENERAL REQUIREMENTS FOR DRILLED WELLS TERMINATING IN 
BEDROCK FORMATIONS. (a) Steel well casing pipe meeting the require
ments of s. NR 112.17 shall be used for bedrock wells. Thermoplastic well 
casing pipe may not be used for bedrock wells. 

(b) The minimum diameter for bedrock wells is 6 inches. 

( c) The minimum diameter for the upper enlarged drillhole for potable 
high capacity, school and wastewater treatment plant wells is 3 inches 
larger in diameter than the outside diameter of the well casing pipe or the 
outside diameter of the well casing pipe couplings, if used. 

(d) The minimum depth for the upper enlarged drillhole and the well 
casing pipe is as specified in Tables I to IV. 

( e) The well casing pipe shall be driven to a firm seat in the bedrock 
with a drive-shoe except when the upper enlarged drillhole extends 20 
feet or more into the bedrock and the annular space is grouted before the 
lower drillhole is constructed, the use of a drive-shoe is optional. 

(f) When well casing pipe is set in an upper enlarged drillhole ex
tending 20 or more feet into bedrock, the well casing pipe shall be cen
tered in the drillhole by one of the following methods: 

1. A set of at least 3 centering guides shall be provided at every pipe 
joint within the bedrock to ensure an even annular space around the well 
casing pipe. A minimum of 2 sets shall be provided, one near the top of 
the bedrock and one at the bottom of the string of well casing pipe. This 
is depicted in figure 1, or 
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2. A drive-shoe may be welded or threaded onto the bottom of the 
string of well casing pipe. 

(g) Development of wells in shale formations is allowed by the depart
ment only when the shale is known to be firm enough so that the drillhole 
will stand open and the water pumped from the well is not turbid. 

(h) When nonpotable high capacity wells and low capacity wells, ex
cept school and wastewater treatment plant wells, are completed in igne
ous or metamorphic crystalline bedrock, normally referred to as "gran
ite" wells, an initial attempt shall be made to obtain water below the 40-
foot depth. The drillhole shall extend to a depth of at least 150 feet, even 
though water in sufficient quantity may be encountered during drilling in 
the bedrock above the 40-foot depth. When adequate water quantity is 
not obtained below the 40-foot depth, the department may approve in
stallation of less than 40 feet of well casing pipe for withdrawal of water 
from the bedrock above the 40-foot depth. Prior approval is required. 
Installation of less than 20 feet of grouted well casing pipe will not be 
approved without continuous chlorination. 

Note: For the installation of pumps in wells with less than 25 feet of well casing pipe, see the 
requirement ins. NR 112.31 (2) (d). 
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Weld 

Note:From State of Oregon WelllCode 

Figure 1. Minimum requirements for centering guides in bedrock wells. 
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(i) Wells may not be constructed open to both an unconsolidated for
mation and a bedrock formation without approval. 

(j) Wells constructed to withdraw water from any of the aquifers be
neath the "Maquoketa" shale and the "Niagara" formations in the east
ern part of the state shall be cased and grouted at least through the "Ni
agara" formation except in areas designated by the department as 
special well casing pipe depth areas. The department recommends that 
such wells also be cased and grouted through the "Maquoketa" shale 
formation. 

(k) Screens, installed with or without gravel-packs, may be installed in 
loosely cemented sandstone wells. The requirements for screen materials 
and installation of the screen ins. NR 112.13 (1) (e) and the require
ments for gravel-packs in s. NR 112.16 apply to drilled wells in bedrock 
formations. 

(1) An open bedrock drillhole may be underreamed to increase the size 
of a drillhole for gravel packing a screen in sandstone, setting a liner in a 
sloughing or contaminated formation or reducing the inflow velocity of 
water to a well. The underreaming may not commence closer than 5 feet 
below the bottom of the permanent well casing pipe unless the pipe is 
cement grouted in place to the depth required by Tables II & IV, in 
which case underreaming may commence directly below the bottom of 
the well casing pipe. 

(m) Wells constructed with "hung" well casing pipe, i.e., well casing 
pipe, with a packer or grout flange installed on the bottom, suspended in 
an enlarged drillhole and grouted in place, require approval. 

(2) PERCUSSION METHOD REQUIREMENTS FOR DRILLED BEDROCK 
WELLS. The percussion method is a drilling method using a cable-tool 
drilling machine or a drilling method whereby the well casing pipe is 
driven or is set in an upper enlarged drillhole and then driven; soil or rock 
material inside or just below, but not more than one well casing pipe 
length below, is broken up or crushed with a drill bit; and the drill cut
tings are removed from inside or just below the well casing pipe. This 
method may be performed with a cable-tool machine, a rotary machine 
with hammer or with a casing hammer. When using a rotary drilling 
machine with hammer or casing hammer for the percussion method, the 
drill cuttings inside and just below the well casing pipe may be removed 
with a rotary bit with the use of air or an approved drilling fluid aid. 

(a) For nonpotable high capacity wells and for low capacity wells con
structed by percussion methods in bedrock, except school and waste
water treatment plant wells: 

1. When the depth to bedrock is at least 40 feet: 

a. The well casing pipe may be driven, while drilling, from the ground 
surface to a firm seat in the top of bedrock without the use of an upper 
enlarged drillhole when the near surface unconsolidated material is of a 
caving nature, usually sand, to a depth of at least 10 feet or when granu
lar bentonite of the 8-mesh size is either mounded around the top of the 
well casing pipe or placed in a starter drillhole and allowed to follow the 
well casing pipe down during driving. Any starter drillhole 10 feet deep 
or less is not an upper enlarged drillhole. Starter drillholes need not meet 
the minimum requirements for upper enlarged drillholes. 
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b. An upper enlarged drillhole at least 4 inches larger in diameter than 
the nominal diameter of the well casing pipe shall be constructed to at 
least the bottom of any non-caving layer or to the 20-foot depth which
ever is the lesser when the near surface unconsolidated material to a 
depth of 10 feet is noncaving, usually clay, silt or hardpan. When steel 
well casing pipe assembled with welded joints is used and the annular 
space sealing material is placed with an approved pressure method, the 
diameter may be reduced to 2 inches larger than the nominal well casing 
pipe diameter. Rotary-air methods as specified ins. NR 112.12 (19) may 
be used. 

c. When an upper enlarged drillhole is constructed it shall be kept filled 
up to within 10 feet of the ground surface with clay or sodium bentonite 
slurry with a mud weight of at least 11 pounds per gallon or with 8-mesh 
granular bentonite throughout the driving of the permanent well casing 
pipe. The pipe shall be driven to a firm seat in the bedrock. 

d. When an upper enlarged drillhole is constructed, following comple
tion of the driving of the well casing pipe, the annular space shall be filled 
with clay or sodium bentonite slurry having a mud weight of at least 11 
pounds per gallon or with neat cement grout except that only neat ce
ment grout may be used when the upper enlarged drillhole is constructed 
more than 5 feet into bedrock. When temporary outer casing is used, it 
shall be removed during or immediately after sealing the annular space. 
When the upper enlarged drillhole extends deeper than the 40-foot depth 
and the annular space sealing material is clay or sodium bentonite slurry, 
the slurry shall be placed with a conductor pipe. When the upper en
larged drillhole extends deeper than the 100-foot depth, the annular 
space sealing material shall be pumped. 

2. When the depth to bedrock is less than 40 feet or less than 30 feet for 
sandstone: 

a. An upper enlarged drillhole shall be constructed to at least the 40-
foot depth except when limestone or dolomite is encountered at a depth 
less than 10 feet from the ground surface, in which case the upper en
larged drillhole shall be constructed to at least the 60-foot depth or ex
cept when the bedrock is sandstone, in which case the upper enlarged 
drillhole shall be constructed to at least the 30-foot depth. When a caving 
unconsolidated formation is encountered, the upper enlarged drillhole 
shall be constructed by driving, while drilling, a temporary outer casing. 
The upper enlarged drillhole may be constructed only 2 inches larger in 
diameter than the nominal diameter of the permanent well casing pipe if 
the pipe is assembled with welded joints and if neat cement grout is 
placed into the annular space using an approved pressure method as 
specified ins. NR 112.20. Otherwise the upper enlarged drillhole shall be 
constructed at least 4 inches larger in diameter than the nominal diame
ter of the well casing pipe, 

b. The well casing pipe shall be set concentrically within the upper 
enlarged drillhole and driven to a firm seat in the bedrock, and 

c. The annular space shall be sealed with neat cement grout according 
to the requirements of s. NR 112.20. When temporary outer casing is 
used, it shall be removed during or after grouting. When the upper en
larged drillhole extends deeper than the 100-foot depth, the grout shall 
be placed with an approved pressure method. 
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(b) For potable high capacity, school and wastewater treatment plant 
wells constructed by percussion methods in bedrock: 

1. When the depth to bedrock is at least 60 feet: 

a. An upper enlarged drillhole at least 3 inches larger in diameter than 
the outside diameter of the well casing pipe or casing couplings, if used, 
shall be constructed to at least the 60-foot depth, or to at least the 100-
foot depth if the well is for a wastewater treatment plant and there is a 
treatment pond or lagoon or sludge beds on the property. When an un
consolidated caving formation is encountered, the upper enlarged dril
lhole shall be constructed by driving, while drilling, a temporary outer 
casing, 

b. The upper enlarged drillhole shall be kept filled up to within 10 feet 
of the ground surface with clay or sodium bentonite slurry with a mud 
weight of at least 11 pounds per gallon or with granular bentonite 
throughout the driving of the permanent well casing pipe. The well cas
ing pipe shall be driven to a firm seat in the top of bedrock, and 

c. The annular space shall be sealed with neat cement grout according 
to the requirements of s. NR 112.20. An attempt shall be made to remove 
the temporary outer casing during or following grouting. It shall be re
moved if possible. When the upper enlarged drillhole extends deeper than 
the 100-foot depth, the grout shall be placed with an approved pressure 
method. 

2. When the depth to bedrock is less than 60 feet: 

a. An upper enlarged drillhole at least 3 inches larger in diameter than 
the outside diameter of the well casing pipe or casing couplings, if used, 
shall be constructed to least the 60-foot depth, or at least to the 100-foot 
depth if the well is for a wastewater treatment plant and there is a treat
ment pond or lagoon or sludge beds on the property. When an unconsoli
dated caving formation is encountered, the upper enlarged drillhole shall 
be constructed by driving, while drilling, a temporary outer casing, 

b. 'The well casing pipe shall be set concentrically within the upper 
enlarged drillhole and driven to a firm seat in the bedrock, and 

c. The annular space shall be sealed with neat cement grout according 
to the requirements of s. NR 112.20. Temporary outer casing shall be 
removed during or after grouting. When the upper enlarged drillhole ex
tends deeper than the 100-foot depth, the grout shall be placed with an 
approved pressure method. 

(3) ROTARY METHOD REQUIREMENTS FOR DRILLED BEDROCK WELLS. 
The rotary method for bedrock wells shall be a method whereby an upper 
enlarged drillhole is constructed to the intended depth of well casing pipe 
by using a circular rotating action applied to a string of hollow drilling 
rods having a drill bit attached to the bottom. The well casing pipe is set 
to the bottom of the drillhole and is not driven, except to drive to a firm 
seat in the top of bedrock. 

(a) The upper enlarged drillhole constructed through the unconsoli
dated material above the bedrock shall be maintained at full diameter 
with drilling mud circulated with a suitable pump or with temporary 
outer casing. When temporary outer casing pipe is used, it shall be re
moved after the sealing process. An upper enlarged drillhole may be con-
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structed to accommodate the setting and removal of temporary outer 
casing pipe if the drillhole is at least 2 inches larger in diameter than the 
nominal diameter of the temporary outer casing and is maintained at full 
diameter by circulating drilling mud. This is depicted in figure 2. Air or 
an approved foam may be used for constructing the upper enlarged 
drillhole if: 

1. Bedrock is encountered above the 40-foot depth, 30-foot depth for 
sandstone, for nonpotable high capacity wells or for low capacity wells, 
except for school and wastewater treatment plant wells, or if bedrock is 
encountered above the 60-foot depth for potable high capacity, school or 
wastewater treatment plant wells, and 

2. The unconsolidated material above the bedrock is clay, hardpan, or 
a similar material that will allow a drillhole to stand open. 

3. If an approved foam is used, the foam concentration may not exceed 
one quart per 100 gallons of water, without approval. 

(b) For nonpotable high capacity wells and low capacity wells con
structed by rotary methods in bedrock, except school and wastewater 
treatment plant wells: 

1. An upper enlarged drillhole at least 2 inches larger in diameter than 
the nominal diameter of the well casing pipe, shall be constructed accord
ing to par. (a) to the depth required in Tables I and II. The annular space 
between the upper enlarged drillhole and the well casing pipe µiay be 
sealed with drilling mud and cuttings having a mud weight of at least 11 
pounds per gallon or with neat cement grout, except that only neat ce
ment grout shall be used whenever the top of bedrock is encountered 
above the 40-foot depth, above the 30-foot depth for sandstone, or when
ever the upper enlarged drillhole extends more than 5 feet into the top of 
the bedrock formation. 
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5. The upperenlargeddrlllholels Qrouted. 

Figure 2. Required rotary method for constructing and 
sealing upper enlarged drillholes to enable the setting and 
removal of a temporary outer casing in bedrock wells overlain by 
unconsolidated caving material. 
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2. When the diameter of the upper enlarged drillhole is less than 4 
inches larger in diameter than the nominal diameter of the well casing 
pipe, the well casing pipe shall be assembled with welded joints and the 
sealing material shall be placed using an approved pressure method as 
specified ins. NR 112.20 (2) (j). 

(c) For potable high capacity, school and wastewater treatment plant 
wells constructed by rotary methods in bedrock: 

1. An upper enlarged drillhole at least 3 inches larger in diameter than 
the outside diameter of the well casing pipe or the outside diameter of the 
well casing pipe couplings, if used, shall be constructed according to par. 
(a) to a minimum depth of 60 feet or to the depth of bedrock if the top of 
bedrock is more than 60 feet below the ground surface. 

2. The annular space between the upper enlarged drillhole and the per
manent well casing pipe shall be sealed with neat cement grout according 
to the requirements ins. NR 112.20. 

NR 112.15 Flowing wells. (1) When a flowing well is constructed, in an 
area where the well driller or well constructor knows flo;wing wells exist, 
flow of water up the outside of the well casing pipe shall be prevented. 
Flowing well construction shall comply with the requirements of ss. NR 
112.12 to 112.14, including Tables I to IV, and the additional require
ments of sub. (2) and (3). Flowing wells may occur in the following areas: 

(a) The aquifer is not confined and is in a discharge area, usually near a 
river, lake or stream as depicted in figure 3; or 

(b) The aquifer is confined by an overlying impermeable geologic for
mation as depicted in figure 4. 

(2) A flowing well which is a potable high capacity, school or waste
water treatment plant well shall meet the construction requirements of 
sub. (3) with the following modifications: 

(a) The reference depth to bedrock is 60 feet rather than 40 feet or 30 
feet for sandstone, except that when the well is installed for a wastewater 
treatment plant that has a treatment pond or lagoon or sludge beds on 
the property, the reference depth to bedrock is 100 feet. 

(b) The upper enlarged drillhole shall be 3 inches larger in diameter 
than the outside diameter of the well casing pipe or the outside diameter 
of the well casing pipe couplings, if used. 

(c) The annular space shall be sealed with cement grout as specified in 
s. NR 112.20. 

(3) A flowing well which is a nonpotable high capacity well or a low 
capacity well, except for school and wastewater treatment plant wells, 
shall be constructed according to the requirements of this subsection as 
follows: 
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Flowing well - unconfined conditions 

Figure 3. A flowing well in an unconfined aquifer. 
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Flowing well - confined conditions 

Figure 4. A flowing well in a confined aquifer. 
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(a) Aquifer not confined. Flowing wells constructed in areas where the 
aquifer is not confined shall be constructed as follows: 

1. When the flowing well is constructed using percussion methods: 

a. An upper enlarged drillhole shall be constructed. Any portion of the 
upper enlarged drillhole constructed into unconsolidated material shall 
be constructed with temporary outer casing at least 4 inches larger in 
diameter than the nominal diameter of the well casing pipe. If, for bed
rock wells, the top of bedrock is less than 40 feet from the ground surface 
or less than 30 feet for sandstone, the temporary outer casing shall be 
driven with a drive-shoe to a firm seat in the top of bedrock, and the 
remainder of the upper enlarged drillhole shall be constructed the same 
diameter as the inside diameter of the temporary outer casing. 

b. When the well casing pipe is set to the bottom of the temporary 
outer casing and driven through unconsolidated material, either into an 
unconsolidated aquifer, or to the top of a bedrock aquifer, the temporary 
outer casing shall be filled up to within 10 feet of the ground surface with 
a clay or sodium bentonite slurry and cuttings having a mud weight of at 
least 11 pounds per gallon throughout the driving. 

c. When the upper enlarged drillhole extends more than 5 feet into the 
top of bedrock and there is a strong flow up the drillhole, the flow up the 
annular space shall be reduced with a packer installed surrounding the 
bottom of the well casing pipe. The well casing pipe shall be driven with a 
drive-shoe to a firm seat into the top of bedrock and the required neat 
cement grout shall be pumped through a conductor (tremie) pipe. 

2. When a flowing well is constructed using rotary methods, heavy 
drilling mud having a mud weight of at least 11 pounds per gallon shall 
be circulated during the construction of the upper enlarged drillhole. 

(b) Aquifer is confined, is more than 40 feet from the ground surf ace and 
the confining bed is unconsolidated. Flowing wells constructed in areas 
where the aquifer is confined, is more than 40 feet from the ground sur
face and the confining bed is unconsolidated, usually clay or hard pan, 
shall be constructed as follows: 

1. When such a flowing well is constructed using percussion methods: 

a. As depicted in figures 5 and 6, a temporary outer casing at least 4 
inches larger in diameter than the nominal diameter of the permanent 
well casing pipe shall be driven, while drilling, about halfway, if known, 
through the unconsolidated confining bed, but not less than the depth 
required in Tables I to IV. 

b. The well casing pipe, with drive-shoe, shall be set to the bottom of 
the temporary outer casing and driven, while drilling, through the re
mainder of the confining bed and either into the unconsolidated aquifer, 
or to the top of a bedrock aquifer. The annular space shall be filled up to 
within 10 feet of the ground surface with a clay or sodium bentonite 
slurry and cuttings with a mud weight of at least 11 pounds per gallon 
during the driving of the well casing pipe. The annular space shall be 
subsequently sealed, as specified in Tables I to IV, with neat cement 
grout or with a clay or sodium bentonite slurry according to the require
ments of s. NR 112.20. 
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Figure 5. (b) 1. Percussion method for flowing well @ 
construction - confined unconsolidated aquifer more than 40 feet 
below the ground surface with an unconsolidated confining bed. 

Step A. Temporary outer 
casing 4" larger than 
casing diameter Is 
driven half-way through, 
confining bed, 

Step B. permanenl 
casing pipe set to 
bottom of temporary 
outer casing. Annular 
space filled with clay 
slurry. 

Step B. Permanent 
casing ls driven through 
remainder of confining 
bed Into aquifer. 

Step C. Screen Installed 
and temporary casing 
removed. 

@30 Ft. for Sandstone. 
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Figure 6. (b) 1, Percussion method for flowing well 
construction - confined bedrock aquifer mare than 4o@feet below 
the ground surface with an unconsolidated confining bed. 

Step A. Temporary 
outer casing 4" larger 
than casing diameter 
Is driven half-way 
through confining 
bed. 

Step B. Permanent 
casing pipe set to 
bottom of temporary 
outer casing. Annular 
space seated with 
neat cement grout. 

Step B. Permanent 
Casing Is drilled and 
driven through 
remainder of 
confining bed to top 
of aquifer. 

Step C. Open 
drlllhole ls 
constructed Into 
bedrock aquifer. 

@30 Ft. for Sandstone. 
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c. The well shall be completed in the manner prescribed in Tables I to 
IV and ss. NR 112.12 to 112.14, and the temporary outer casing shall be 
removed, if possible, during the sealing of the annular space. 

2. When such a flowing well is constructed using rotary methods: 

a. As depicted in figures 7 and 8, the well shall be constructed double
cased. The size of the inner well casing pipe shall have a nominal diame
ter not less than 4 inches for unconsolidated wells and not less than 6 
inches for bedrock wells. 

b. An outer upper enlarged drillhole at least 2 inches larger in diameter 
than the nominal diameter of the outer well casing pipe shall be con
structed, by circulating drilling mud, from the ground surface to about 
halfway, if known, through the unconsolidated confining bed, but to a 
depth not less than the depth required by Tables I to IV. 

c. An outer well casing pipe meeting the specifications of temporary 
outer casing described ins. NR 112.17 and assembled with welded joints 
shall be set to the bottom of the outer upper enlarged drillhole. Threaded 
and coupled well casing pipe may be used if the upper enlarged drillhole 
is constructed 4 inches larger in diameter than the nominal diameter of 
the well casing pipe. The annular space shall be sealed according to the 
requirements of s. NR 112.20 with clay or sodium bentonite slurry and 
cuttings having a mud weight of at least 11 pounds per gallon, or with 
neat cement grout. 

d. An inner upper enlarged drillhole, the same diameter as the inside 
diameter of the outer well casing pipe, shall be constructed, by circulat
ing drilling mud and cuttings with a mud weight of at least 11 pounds per 
gallon, through the remainder of the unconsolidated confining bed and 
either into an unconsolidated aquifer or to the top of a bedrock aquifer. 

e. The inner well casing pipe shall meet s. NR 112.17 and Table V 
requirements and shall be set to the bottom of the inner upper enlarged 
drillhole, and, if the aquifer is bedrock, driven to a firm seat with a drive
shoe. The annular space may be sealed with the drilling mud and cut
tings or with neat cement grout, except when the inner upper enlarged 
drillhole extends more than 5 feet into bedrock, in which case the annular 
space shall be sealed with neat cement grout according to the require
ments of s. NR 112.20. 

f. The well shall be completed in the manner prescribed in Tables I to 
IV and bys. NR 112.14. 

( c) Aquifer is confined, is more than 40 feet from the ground surf ace and 
the confining bed is bedrock. Flowing wells constructed in areas where the 
aquifer is confined, is more than 40 feet from the ground surface and 
where the confining bed is bedrock shall be constructed as follows: 
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Figure 7. (b) 2. Rotary method for flowing well construction 
- confined aquifer more than 4o@feet below the ground surface -
both confining bed and aquifer are unconsolidated - double 
casing construction. 

Step A. An outer 
enlarged drillhole 2" 
larger than outer casing 
Is "mudded" half-way 
through confining bed. 

Step B. Outer casing 
set to bottom of outer 
dr!llhole. Annular space 
is sealed. 

Step D. Inner casing set Step E. Screen Is placed 
into aquifer and sealed In aquifer. 
In place. 

@30 Ft. for Sandstone. 
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Figure 8, (b)2. Rotary method for flowing well construction 
- confined bedrock aquifer more than 4o@feet below the ground 
surface with an unconsolidated confining bed. 

Step B. Outer casing, 
Is set to bottom of 
outer drlllhole and 
annular space Is 
sealed. 

Step D, Inner casing 
Is driven to top of 
aquifer and sealed In 
place. 

Step E. Open drlllhole 
ls constructed Into 
aquifer. 

@30 Ft. for sandstone. 
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1. When such a flowing well is constructed using percussion methods: 

a. As depicted in figure 9, a temporary outer casing at least 4 inches 
larger in diameter than the nominal diameter of the well casing pipe shall 
be driven, while drilling, from the ground surface to a firm seat in the top 
of bedrock confining bed. 

b. An upper enlarged drillhole the same diameter as the inside diame
ter of the temporary outer casing shall be constructed from the bottom of 
the temporary outer casing about halfway, if known, through the bed
rock confining bed. The depth of this upper enlarged drillhole may not be 
less than the depth required in Tables I to IV. 

c. The well casing pipe with a drive shoe shall be set to the bottom of 
the upper enlarged drillhole and driven to a firm seat in the bedrock con
fining bed. 

d. The annular space shall be sealed with neat cement grout according 
to the requirements of s. NR 112.20 and the temporary outer casing shall 
be removed if possible. 

e. After waiting 24 hours following grouting, a lower drillhole the same 
diameter of the inside diameter of the permanent well casing pipe shall be 
constructed from the bottom of the permanent well casing pipe through 
the remainder of the confining bed into the bedrock aquifer. 

f. For confined aquifers under high artesian pressure that produce a 
flow from the well greater than or equal to 70 gallons per minute, the 
department recommends that a flow pipe meeting Table V requirements 
be installed watertight with a packer from the bottom of the well casing 
pipe at least 10 feet into the aquifer to prevent the erosive action of the 
water entering the well so as to reduce the danger of water cutting a 
channel around the well casing pipe. In addition, the department recom
mends that a suitable piping arrangement, with a watertight packer or 
seal, be provided for the top of the well casing pipe to prevent excess 
pressure build-up or unnecessary flow or loss of artesian pressure. 

g. The department recommends that a flow pipe as described in sub
par. f. also be installed when the confining bed produces turbid water. 

2. When such a flowing well is constructed using rotary methods: 

a. As depicted in figure 10, an upper enlarged drillhole at least 2 inches 
larger in diameter than the nominal diameter of the well casing pipe shall 
be constructed about halfway, if known, through the bedrock confining 
bed. The depth of the upper enlarged drillhole may not be less than that 
required by Tables I to IV. 

b. The well casing pipe assembled with welded joints shall be set to the 
bottom of the upper enlarged drillhole and driven to a firm seat in the 
bedrock confining bed. Threaded and coupled well casing pipe may be 
used if the upper enlarged drillhole is constructed 4 inches larger in diam
eter than the nominal diameter of the well casing pipe. 
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Figure 9. (c) 1. Percussion method for flowing wel 1 
construction - confined bedrock aquifer more than 40@feet below 
the ground surface with a bedrock confining bed, 

Step A. Temporary 
outer casing, 4" 
larger than 
permanent casing Is 
driven to top of 
confining bed. 

Step B. Open 
enlarged drlllhole Is 
constructed half way 
through confining 
bed. 

Step C and D. 
Permanent casing 
pipe Is set and driven 
to firm seat. Annular 
space is grouted. 
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Step E. Lower 
drlllhole Is 
constructed through 
confining bed and 
Into aqulfer. 

Step F. For wells with 
high flow a flow pipe 
Is Installed wllh a 
packer below casing. 
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Figure 10. (c) 2. Rotary method flowing well construction -
confined bedrock aquifer more than 4o@feet below the ground 
surface with a bedrock confining bed. 

Step A. An upper 
enlarged drlllhole, at 
least 2" larger than 
casing pipe Is 
constructed half-way 
through confining 
bed. 

Step B and C. 
Permanent well 
casing pipe is set, 
driven to a firm seat 
and grouted in place. 

r:---7?t; 
. . I I I 

Step 0. Lower 
drlllhole Is 
constructed through 
confining bed Into 
aqulfer. 
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Step D. For wells 
with high flow a flow 
pipe Is Installed 
below casing with a 
packer. 

@30 Ft. for Sandstone. 
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c. The annular space shall be sealed with neat cement grout by using 
an approved pressure method according to the requirements of s. NR 
112.20. 

d. The well shall be completed according to the percussion method re
quirements of subd. 1.e. to g. 

(d) Aquifer is confined and less than 40 feet from the ground surface. 
When flowing wells are constructed in areas where the aquifer is confined 
and lies less than 40 feet below the ground surface, the wells shall be 
double-cased as follows: 

1. An upper enlarged drillhole shall be constructed for both the outer 
well casing pipe and the inner well casing pipe. The size of the upper 
enlarged drillholes for both the outer and inner well casing pipes and the 
methods of their construction are the same as described in pars. (b) and 
(c) when the aquifer is greater than 40 feet below the ground surface. 

2. The outer well casing pipe shall extend about halfway through the 
overlying confining bed and shall be sealed in place according to the 
grouting and sealing requirements of s. NR 112.20. If the confining bed is 
bedrock, the portion of the upper enlarged drillhole constructed into the 
overlying unconsolidated material above the confining bed shall be con
structed by driving, while drilling, a temporary outer casing to the top of 
the confining bed. The outer well casing pipe shall meet, at a minimum, 
the specifications for temporary outer casing of s. NR 112.17 (1) (a). 

3. The inner well casing pipe shall extend into the aquifer to a depth 
not less than the depth required in Tables I to IV. It shall be set in the 
inner upper enlarged drillhole, driven to firm seat if in bedrock and shall 
be sealed in place according to the grouting and sealing requirements of s. 
NR 112.20. 

4. The methods of placement of the outer and inner well casing pipes 
shall also be the same as described in pars. (b) and ( c) for those cases 
where the aquifer is encountered at a depth greater than 40 feet below 
the ground surface. 

5. The size of the inner well casing pipe shall have a nominal diameter 
not less than 4 inches for unconsolidated formation wells and not less 
than 6 inches for bedrock wells. 

6. When the confining bed is limestone or dolomite and lies 10 feet or 
less below the ground surface, the inner upper enlarged drillhole and the 
inner well casing pipe shall extend to at least the 60-foot depth. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.16 Gravel-pack well construction. (1) CONDITIONS. Gravel-pack 
well construction may be used under any of the following conditions: 

(a) In an unconsolidated formation well when the natural formation 
comprising the aquifer is very fine grained or when the aquifer formation 
is highly variable in size. 

(b) In loosely-cemented sandstone aquifers that require screening to 
prevent sand pumping conditions. 

(c) In badly fractured or decomposed crystalline bedrock formations. 
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(2) MATERIAL. The gravel or coarse sand to be used for the gravel-pack 
shall be uniformly graded, well rounded, washed and sterilized silica
based rock gravel or coarse sand, shall be free from other material and 
shall comply with the requirements of AWWA Al00-84, section 6. The 
size of the gravel-pack should be based on a sieve analysis of the aquifer 
material. The 70% retained size of the gravel-pack shall be 4 to 6 times 
greater than the 70 % retained size of the aquifer sample. The uniformity 
coefficient of the gravel-pack may not exceed 2.5. 

(3) SCREENS. Screens to be placed in gravel-pack wells shall have a set 
of centering guides on the top and bottom of the screen to ensure an even 
gravel-pack. The screen slot openings shall be sized to retain 90% of the 
gravel-pack. 

(a) Screen type. Screens for nonpotable high capacity wells and for low 
capacity wells, including school and wastewater treatment plant wells, 
shall be continuous-slot. Screens for potable high capacity wells shall be 
continuous-slot, V-shaped wire wrap on a rod base. Louvered, shutter
type screens may be used providing they are designed and installed in a 
manner such that water from the well is practicably free of sand. Screen 
selection for dewatering wells is optional. 

(b) Screen material. For potable wells, the screen material shall be 
stainless steel, everdur, monel or brass. Brass screens may not have a 
lead content of more than 8%. Low carbon steel or low carbon steel-gal
vanized screens may also be used for nonpotable wells, but burlap or 
other organic material may not be used as a filter wrap surrounding 
screens. 

( c) Method of screen attachment. The screen may either be permanently 
welded or threaded onto the bottom of the well casing pipe or may be 
installed with the telescope method. 

(4) PLACEMENT. The gravel-pack shall be placed through an ade
quately sized metal conductor pipe placed in the annular space. The 
gravel-pack shall surround the entire screen and shall extend at least 2 
feet above the top of the screen. At least a 2-foot sand seal shall be placed 
upon the top of the gravel-pack to prevent the required annular space 
sealing material from entering the gravel-pack. The gravel-pack may not 
extend closer to the ground surface than the minimum depth for the up
per enlarged drillhole specified in Tables I to IV. 

(5) THICKNESS. To allow for adequate well development the depart
ment recommends that the gravel-pack not exceed 4 inches in thickness, 
on one side. The gravel-pack may not be less than 2 inches in thickness, 
on one side. The diameter of the upper enlarged drillhole shall be sized to 
accommodate the thickness of the gravel-pack. 

History: Cr. Register, January, 1991, No. 421, elf. 2-1-91. 

NR 112.17 Well casing pipe, liner pipe and materials. (1) GENERAL. Well 
casing pipe and liner pipe shall be new, unused, and nonreclaimed pipe 
except as specified ins. NR 112.26 ( 5). The pipe shall meet ASTM or API 
standards and shall also meet the following requirements: 

(a) Temporary casing pipe or well casing pipe greater than 12-inch di
ameter and larger used for nonpotable wells may be a lighter weight steel 
pipe than specified for a given diameter in Table V. Pipe for nonpotable 
wells greater than 12-inch diameter shall have of a minimum wall thick-
Register, January, 1991, No. 421 



DEPARTMENT OF NATURAL RESOURCES 311 
NR 112 

ness of at least 0.250 inches and be able to withstand the structural stress 
imposed by construction conditions. 

(b) Liner pipe installed solely to seal off a caving or sloughing zone in a 
well shall be new, unused and nonreclaimed steel or thermoplastic but 
may have a lesser wall thickness than what is required in Table V for the 
diameter of pipe used. Steel pipe for such liners shall have a minimum 
wall thickness of 0.219 inches for 6-inch diameter pipe and larger. The 
pipe may have the largest practical diameter allowing installation in the 
well. When thermoplastic pipe is used for such liners, it shall meet the 
minimum requirements of sub. (3). Liner pipe used in all other situations 
shall meet the specifications in Table V for steel pipe or the requirements 
of sub. (3), and the cement grout annular space seal thickness for ther
moplastic pipe shall not exceed 1 ½ inches. For the requirements for the 
installation of liner pipe see s. NR 112.21. 

(2) STEEL WELL CASING PIPE. (a) Steel well casing pipe shall have the 
dimensions and weights specified in Table V except as exempted ins. (1) 
(a) and ( 1) (b). ASTM A 120 pipe may not be used. Well casing pipe used 
in initial well construction or liner pipe used for reconstruction of a well 
with water containing contaminant levels exceeding the drinking water 
standards in s. NR 112.06 shall be new steel pipe meeting one of the fol
lowing standards: 

1. ASTM A 53, Grades A or B; 

2. ASTM A 106; 

Note: The ASTM specification for A 120 well casing pipe was withdrawn in 1987. 

3. ASTM A 589 - Type I, Grade A or B - Type II, Grade A; 

4. API 5A; 

5. API 5AX; 

6. API 5L; or 

7. API 5LX. 

(b) Well drillers and well constructors may not use unmarked or inade
quately marked well casing pipe for permanent well casing pipe. It is the 
well driller's or well constructor's responsibility to use well casing pipe 
that meets the requirements of this chapter. The well driller or well con
structor shall examine all shipments of well casing pipe received and shall 
reject any defective length of pipe and return it to the manufacturer or 
supplier or mark it with a yellow band or stripe to designate it as reject 
pipe. 

( c) Well casing pipe may be inspected by the department. Any defec
tive length may be rejected and marked by the department with a yellow 
band or stripe designating it as reject pipe. Reject pipe may include: 

1. Pipe with girth welded joints; 

2. Pipe with welded patches; 

3. Pipe not conforming to the marking requirements of par. (e); 
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4. Pipe with defects, such as cracks, open welds, partial or incomplete 
welds, open seams, laminations in pipe wall which exceed 12-1/2% of wall 
thickness, or slivers which exceed 12-1/2% of wall thickness. 

5. Pipe with coatings containing contaminants on the inside of the 
pipe. 

( d) 1. Each length of well casing pipe 2 inches or larger in diameter 
shall meet the requirements in Table V and shall be legibly marked in 
conformance with the ASTM or API marking specifications including 
color identification in the form of bands. Except where identified in this 
subdivision, each length of pipe shall show the manufacturer's name or 
trademark; ASTM marking or API monogram, specification number 
and grade; diameter in inches; wall thickness or weight in pounds per 
foot; whether seamless or welded and type of weld. Specific well casing 
pipe marking requirements are as follows: 

a.ASTM A 53: 
manufacturer's name or mark; 
ASTM designation, specification number and grade; 
process of manufacture, continuous welded, electric-resistance -
welded A, electric-resistance - welded B, seamless, or seamless B, 
XS for extra strong, XXS for double extra strong. 

b. ASTM A 106: 
manufacturer's name or mark; 
ASTM designation and specification number; 
schedule number; 
hydrostatic test pressure when tested, the letters "NH" when not 
tested; 
symbol "S" if the section of pipe conforms to the supplementary 
requirements for chemical composition, transverse tension and flat
tening tests and metal structure and etching tests; 
weight of pipe if pipe is greater than 4 inches in diameter. 

c. ASTM A 589: 
manufacturer's name or mark; 
ASTM designation, specification number and grade; 
wall thickness; 
nominal or outside diameter; 
process of manufacture, butt-welded, electric-resistance - welded, or 
seamless; 
grade, for Type I - Drive Pipe; 
type number, Type I - Drive Pipe, Type II - Water-Well Reamed 
and Drifted Pipe, Type III - Driven Well Pipe, Type IV - Water 
Well Casing Pipe. 

d. API 5A, API SAX, API 5L and API 5LX: 
manufacturer's name or mark; 
API monogram and specification; 
size, outside diameter; 
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weight per foot; 
grade of pipe; 
process of manufacture, S for seamless, E for electric weld, and F for 
butt weld pipe; 
hydrostatic test pressure. 

2. The listed ASTM and API specifications are available for inspection 
at the offices of the department of natural resources, the secretary of 
state, and the revisor of statutes and may be obtained for personal use 
from the American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, Pennsylvania 19103, and the American Petroleum Insti
tute, Division of Production, 300 Conigan Tower Building, Dallas, 
Texas 75201. 

(f) When steel well casing pipe is driven or installed it shall be accom
plished in a manner such that injury to the well casing pipe does not 
result which may affect the quality of the water supply. Steel well casing 
pipe shall be assembled watertight by correctly mated, recessed type 
couplings having the weights and diameters as listed in Table V or by 
means of joints welded in accordance with the specifications in the Amer
ican Welding Society manual, AWS Dl0.12-89, "Recommended Prac
tices and Procedures for Welding Low Carbon Steel Pipe." No other 
means of assembly may be used without approval. Steel well casing pipe 
to be assembled with welded joints shall have beveled ends. The weld 
shall fill the bevel. The department recommends that a minimum of 2 
welding passes be made for any pipe having a diameter larger than 7 inch 
outside diameter. 

( 3) THERMOPLASTIC WELL CASING PIPE. (a) Pipe and material specifica
tions: 1. Thermoplastic well casing pipe and couplings shall be new poly
vinyl chloride (PVC) or acrylonitrile-butadiene-styrene (ABS) material 
produced to and meeting the ASTM F 480 standard. Styrene-rubber 
thermoplastic well casing pipe, including that meeting ASTM F 480, 
may not be used. 

2. The nominal well casing pipe diameter shall be at least 4 inches. 

3. The thermoplastic well casing pipe, pipe couplings, cement, primer 
and other components used shall be approved for well casing pipe in po
table water supplies by the NSF Standard Number 14 as it relates to well 
casing pipe, or an approved equivalent organization. Approval of alter
nate organizations shall be based on demonstration of unbiased and ap
propriate testing methods at least as stringent as NSF methods. 

4. The well casing pipe shall be marked in accordance with the ASTM 
F 480 specification and this section. The pipe shall be marked at least 
every 5 feet showing the nominal size; standard dimension ratio or sched
ule number; type of material; the wording - "well casing" - followed 
by impact classification; designation "ASTM F 480" including year of 
issue of the standard with which the well casing pipe complies; manufac
turer's name or trademark; manufacturer's code for resin manufacture, 
lot number and date of manufacture; and the NSF-WC designation or 
other approved laboratory's seal or mark. 

5. Prior to use the thermoplastic well casing pipe shall be inspected for 
defects. Pipe with defects shall not be used for permanent well casing 
pipe. 
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6. The thermoplastic pipe shall be assembled in a manner according to 
the specifications in ASTM F 480. 

7. When thermoplastic well casing pipe is extended above the depth of 
the buried pump discharge pipe, the thermoplastic pipe shall be con
tained in a pump house or in a oversized steel pipe extending to the top of 
the thermoplastic pipe. 

8. The listed ASTM and NSF standards are available for inspection at 
the offices of the department of natural resources, the secretary of state 
and the revisor of statutes, and may be obtained for personal use from 
the American Society for Testing and Materials, 1916 Race Street, Phil
adelphia, Pennsylvania 19103 and from the National Sanitation Foun
dation Testing Laboratories, Inc.; P.O. Box 1468, Ann Arbor, MI 48106. 
bobbie 

Note: The requirements for the installation of pitless adapters, pitless units or above
ground discharges for wells constructed with thermoplastic well casing pipe are in s. NR 
112.31 (4). 
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TABLE V. MINIMUM STEEL WELL CASING PIPE AND COUPLING WEIGHTS AND DIMENSIONS 

~ 
~
~~ 

I ,_. 
:g ,_. 

WELL CASING PIPE 

Weight in Pounds per Foot 
Size 

Threaded & Coueled Plain End 

Potable Potable 
Hi Caps, Hi Caps, 

Diameter Schools, Schools, 
in inches Low Cap. &WWTP's Low Cap. &WWTP's 

1 1.70 1.68 
1-1/4 2.30 2.27 
1-1/2 2.75 2.72 

2 3.75 3.65 
2-1/2 5.90 5.79 

3 7.70 7.58 
3-1/2 9.25 9.11 

4 11.00 10.79 
5 15.00 14.62 
6 19.45 18.97 

6-5/8 OD 20.00 19.49 
7OD 23.00 22.63 
8 25.55 29.35 24.70 28.55 

IO 35.75 41.85 34.25 40.48 
12 45.45 51.15 43.77 49.56 
14 OD 57.00 54.57 
16OD 65.30 62.58 
18 OD 73.00 70.59 
20OD 81.00 78.60 
22 OD 114.81 
24OD 125.49 

Thickness 
In Inches 

Potable 
Hi Caps, 

Low Schools, 
Cap. &WWTP's 

.133 

.140 

.145 

.154 

.203 

.216 

.226 

.237 

.258 

.280 

.288 

.317 

.277 0.322 

.307 0.365 

.330 0.375 

.375 

.375 

.375 

.375 

.500 

.500 

z Note: The weight of threaded and coupled well casing pipe includes the weight of the coupling. 
? 

REAMED & DRIFTED 

COUPLINGS 

Diameter Diameter 
In Inches & Length 

External 
Diameter Length 

External Internal Inches In Inches 

1.315 1.049 1.576 2-5/8 
1.660 1.380 1.900 2-3 /4 
1.900 1.610 2.200 2-3 /4 
2.375 2.067 2.750 2-7/8 
2.875 2.469 3.250 3-15/16 
3.500 3.068 4.000 4-1/16 
4.000 3.548 4.625 4-3/16 
4.500 4.026 5.200 4-5/16 
5.563 5.047 6.296 4-1/2 
6.625 6.065 7.390 4-11/16 
6.625 6.049 7.390 4-11/16 
7.000 6.366 7.657 4-11/16 
8.625 8.071 9.625 5-1/16 

10.750 10.136 11.750 5-9/16 
12.750 12.090 14.000 5-15/16 
14.000 13.250 15.000 6-3/8 
16.000 15.250 17.000 6-3/4 
18.000 17.250 19.000 7-1/8 
20.000 19.250 21.000 7-5/8 
22.000 21.000 
24.000 23.000 

~ Note: Two-inch diameter or smaller well casing pipe couplings shall have at least 11-½ threads per inch. Larger diameter couplings shall have at least 8 threads per 
,_. inch. 

Note: WWTP means wastewater treatment plant. 
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NR 112.18 Welding procedures. Welding procedures for plain end well 
casing pipe shall be made watertight in accordance with the specifica
tions in the American Welding Society manual, AWS Dl0.12-89, "Rec
ommended Practices and Procedures for Welding Low Carbon Steel 
Pipe". Well casing pipe to be welded shall conform to the specifications of 
s. NR 112.17 (2). Welding procedures for pitless adapter connections to 
well casing pipe shall be made watertight in accordance with welding 
procedures in the AWS Structural Welding Code, AWS Dl.1. 

The referenced AWS manuals are incorporated by reference. They are 
available for inspection at the department, the revisor of statutes and 
the secretary of state's office and may be obtained for personal use from 
the American Welding Society, P.O. Box 351040, Miami, Florida 33135. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.19 Well plumbness and alignment. Well drillers and well con
structors shall construct drilled wells to comply with the well plumbness 
and alignment requirements to the depth to which the permanent pump 
will be set plus 25% of that depth. When a well is less than 100 feet deep, 
the allowable deviation from plumb of the well centerline shall be pro
portional to wells 100 feet deep. 

(1) PLUMBNESS. The plumbness requirements apply only to wells with 
10-inch diameter and larger well casing pipe. The deviation per 100 feet 
of well depth from plumb of the center line of the well may not exceed 
75% of the well diameter. 

(2) ALIGNMENT. (a) Wells shall allow the free passage of the pump to 
be permanently installed in the well to the depth of pump setting plus 
25% of that depth. 

(b) Wells with bends which prevent setting a lineshaft turbine pump 
to the desired pump or pump bowls setting, plus 25% of that depth, such 
that bending of the pump bowls or pump column causes damage to the 
bearings, will not be accepted by the department unless accepted by the 
owner of the well. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.20 Grouting and sealing. (1) GROUTING AND SEALING MATERI
ALS. (a) Neat cement grout. Neat cement grout shall consist of a mixture 
of cement and water in the proportion of one bag of Portland cement, 94 
pounds, ASTM C 150, Type I or API-lOA, Class A; and 5 to 6 gallons of 
clean water from a known safe and uncontaminated source. Powdered 
bentonite may be added up to a ratio of 5 pounds per 94-pound bag of 
cement. Ingredients, to increase fluidity, control shrinkage or time of set 
may be used only with approval. Neat cement grout shall be used to seal 
the annular space: 

1. Of low capacity wells when the upper enlarged drillhole is con
structed more than 5 feet into a bedrock formation, 

2. Of low capacity bedrock wells when bedrock is encountered within 
40 feet of the ground surface or within 30 feet of the ground surface if the 
bedrock is sandstone, 

3. Of potable high capacity wells, 

4. Of school wells, 
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5. Of wastewater treatment plant wells, 

6. When a liner pipe is installed for the purpose of preventing water 
containing contaminants with levels exceeding the drinking water stan
dards of s. NR 112.06 from entering the well. 

(b) Concrete (sand-cement) grout. Concrete (sand-cement) grout shall 
consist of a mixture of cement, sand and water in the proportion of one 
bag of Portland cement, 94 pounds, ASTM C 150, Type I or API-lOA, 
Class A; a cubic foot of dry sand and 5 to 6 gallons of clean water from a 
known safe and uncontaminated source. The sand shall meet the specifi
cations for use in Portland cement concrete. Concrete (sand-cement) 
grout shall be placed with a conductor (tremie) pipe. Approval is re
quired for the use of concrete grout. Approval for the use of concrete 
grout may be granted when an excessive loss of circulation in grouting 
with neat cement grout occurs. 

( c) Sodium bentonite water slurry ( drilling mud and cuttings). A sodium 
bentonite water slurry (drilling mud and cuttings) may be used as seal
ing material in unconsolidated formation wells or bedrock wells, pro
vided depth to a bedrock formation or other well construction require
ments in Tables I to IV do not specify the use of neat cement grout and 
the well is not a potable high capacity, school or wastewater treatment 
plant well. A mud weight of at least 11 pounds per gallon is required. 
Normal drilling mud circulated during the construction of wells may not 
meet this requirement for sealing unless additional drill cuttings are 
added to the slurry. 

(d) Clay slurry. Clay slurry is a fluid mixture of water, clean native or 
approved commercial clay; and drill cuttings. Clay slurry may be used as 
an annular space sealing material for low capacity wells constructed with 
percussion methods, except for bedrock wells where the upper enlarged 
drillhole extends more than 5 feet into the bedrock or when the bedrock is 
encountered at a depth of less than 40 feet, 30 feet for sandstones and 
except for school and wastewater treatment plant wells. The clay slurry 
shall have a mud weight of at least 11 pounds per gallon. 

(2) CEMENT GROUTING PROCEDURE REQUIREMENTS. The approved ce
ment grouting procedure is as follows: 

(a) Neat cement grout shall be placed from the bottom of the open 
annular space up to the ground surface using one of the methods de
scribed in sub. (3). 

(b) Conductor (tremie) pipe used for cement grouting shall be any of 
the following: 

1. Metal pipe, 

2. Rubber-covered hose reinforced with braided fiber or steel and rated 
for at least 300 psi, or 

3. Thermoplastic pipe rated for at least 100 psi including: 

a. polyvinyl chloride (PVC), 

b. chlorinated polyvinyl chloride (CPVC), 

c. polyethylene (PE), 

d. polybutylene (PB), and 
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e. acrylonitrile butadiene styrene (ABS). 

(c) The grout shall be placed in one continuous operation, if possible. 
It is the well driller's or well constructor's responsibility to ensure that 
all necessary materials are on the job site. If unforeseen circumstances 
prevent completing the cement grouting work in one continuous opera
tion, the well driller or well constructor shall report the non-continuous 
grouting operation and the reason for it on the construction report for 
the well. 

(d) When a conductor (tremie) pipe is used, the bottom end shall be 
kept submerged in the grout throughout the grouting process. 

( e) The grout shall be brought up to the ground surface. The density of 
the grout flowing from the annular space at the ground surface shall be 
the same as the density of the grout being placed. Any settling of the 
grout more than 6 feet below the ground surface shall be made up. The 
well driller or well constructor shall add grout until it comes back up to 
the ground surface. 

(f) When temporary outer casing is used to construct the upper en
larged drillhole an attempt shall be made to remove the temporary outer 
casing during or after the grouting process. If possible, it shall be re
moved. The grout level shall be retained above the bottom of the casing 
during removal of the casing. 

(g) When an upper enlarged drillhole has been constructed to accom
modate the setting and removal of temporary outer casing, the annular 
space between the temporary outer casing and the well casing pipe shall 
be grouted before the temporary outer casing is pulled. After the grout 
between the temporary outer casing and the well casing pipe flows at the 
ground surface the annular space outside the temporary outer casing 
shall be grouted by placing a tremie pipe to the bottom of the outer 
annular space. The grout shall flow at the ground surface before the tem
porary outer casing is pulled. 

(h) The well driller or well constructor shall allow the grout to set for 
at least 12 hours before commencing further well construction. 

(i) Prior approval is required for the use of the "Halliburton" grouting 
methods and the "grout displacement" grouting method when the upper 
enlarged drillhole is more than 200 feet deep or when drilling mud or 
bentonite slurry has not been circulated up to the ground surface in the 
annular space prior to grouting. 

(j) The "conductor ( tremie) pipe-gravity" method is not an approved 
pressure method of grouting. All other methods described in sub. (3) are 
approved pressure methods for cement grouting and sealing and shall be 
used when neat cement grout is required to seal the annular space when 
the upper enlarged drillhole is less than 4 inches larger in diameter than 
the nominal diameter of the well casing pipe or when the upper enlarged 
drillhole extends greater than 100 feet deep. 

(3) CEMENT GROUT PLACEMENT METHODS. This subsection describes 
approved cement grout placement methods. 

(a) Conductor (tremie) pipe - gravity. As depicted in figure 11, grout 
material may flow by gravity through a funnel or hopper connected to a 
conductor pipe. The conductor (tremie) pipe shall be lowered to the bot
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tom of the annular space to be grouted and the grout material placed 
from the bottom up. The end of the conductor pipe shall be kept sub
merged in the grout at all times. This method may be used only when the 
upper enlarged drillhole is at least 4 inches larger in diameter than the 
nominal diameter of the well casing pipe and is less than 100 feet deep. 
The grout shall flow at the surface with the same consistency as the grout 
entering the well. 

(b) Conductor (tremie) pipe - pumped. As depicted in figure 12, the 
grout material shall be placed by a pump through a conductor pipe into 
the annular space between the well casing pipe and the upper enlarged 
drillhole wall or inside surface of the temporary outer casing. The mini
mum diameter of the upper enlarged drillhole shall be as specified in Ta
bles I to IV. The conductor pipe shall be lowered to the bottom of the 
annular space to be grouted and the grout material shall be pumped from 
the bottom up. The end of the conductor pipe shall be kept submerged in 
the grout at all times and the conductor pipe shall be maintained full of 
grout. The grout shall flow at the surface with the same consistency as 
the grout entering the well. 

( c) Grout (float) shoe-continuous in}ection. As depicted in figure 13, the 
bottom of the well casing pipe shall be fitted with a grout (float) shoe 
equipped with a back pressure (check) valve. A conductor pipe or drill 
stem shall be connected to the grout shoe and shall extend up through the 
well casing pipe to a grout pump at the ground surface. The well casing 
pipe shall be suspended a short distance above the bottom of the upper 
enlarged drillhole. Grout material shall be pumped through the conduc
tor pipe and the grout shoe until the entire annular space is filled with 
grout. The conductor pipe or drill stem shall then be removed. The well 
casing pipe shall be set to the bottom of the upper enlarged drillhole in an 
unconsolidated formation well or driven to a firm seat in a bedrock well. 
The grout material shall be allowed to set for at least 12 hours. Once set, 
the grout shoe and back pressure valve may be drilled out and the well 
construction continued. 

(d) Well seal/tremie pipe - pumped (braiden head method). As depicted 
in figure 14, the well casing pipe shall be suspended a short distance 
above the bottom of the upper enlarged drillhole. The well casing pipe 
and annulus shall be filled with water, drilling mud or bentonite slurry. A 
conductor (tremie) pipe shall be set inside the well casing pipe to the 
bottom and shall extend watertight through a sanitary well seal installed 
securely in the top of the well casing pipe. A packer may' be installed 
inside the well casing pipe, at depth, as an alternative to using a well seal 
at the top. The grout shall be pumped down the conductor pipe and up 
the annular space. The grout shall flow at the surface with the same con
sistency as the grout entering the top of the conductor pipe. Immediately 
following grout flow at the surface, the well casing pipe shall be set to the 
bottom of the upper enlarged drillhole of an unconsolidated formation 
well or driven to a firm seat in a bedrock well. 
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Conductor (tremie) pipe - gravity method 
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Figure 11. Conductor (tremie) pipe-gravity method for neat 
cement grouting. 
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Figure 12. Conductor (tremie) pipe-pumped method for neat 
cement grouting. 
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Figure 13. 
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Figure 14. Well seal/conductor (tremie) pipe-pumped 
(Braiden-Head) method for neat cement grouting. 

Register,January, 1991,No.421 



324 WISCONSIN ADMINISTRATIVE CODE 
NR 112 

(e) Halliburton (double plug) method. This method may only be used 
when the upper enlarged drillhole is less than or equal to 200 feet deep or 
when drilling mud or bentonite slurry has been circulated in the upper 
enlarged drillhole from the bottom up to the ground surface prior to 
grouting. The grout shall be placed as follows: As depicted in figure 15, 
the well casing pipe casing shall be suspended a short distance above the 
bottom of the upper enlarged drillhole. A drillable spacer plug shall be 
inserted into the well casing pipe and the top of the well casing pipe 
sealed watertight. A measured volume of grout, calculated to be of ade
quate quantity to seal the annular space, and to fill the bottom 10 to 15 
feet of well casing pipe shall be pumped into the well casing pipe through 
a small diameter pipe extending watertight through the well seal. The 
well casing pipe shall then be opened and a second plug inserted on top of 
the grout and the top of the well casing pipe resealed. A measured volume 
of water, calculated to fill the well casing pipe except for the bottom 10 to 
15 feet, shall be pumped into the well casing pipe, pushing the second 
plug to within 10 to 15 feet above the bottom of the well casing pipe and 
pushing most of the grout from the bottom of the well casing pipe up into 
the annular space. As an alternative, a drill stem may be used to push the 
top plug down to near the bottom of the well casing pipe. For this alter
native, the plug may not be attached to the drill stem. If the bottom plug 
used is longer than the gap between the bottom of the suspended well 
casing pipe and the bottom of the upper enlarged drillhole, it is not neces
sary to pump in a measured volume of water. A conductor (tremie) pipe 
shall be available at the drill site in case the grout does not flow at the 
ground surface. The water pressure in the well casing pipe shall be main
tained for 12 hours until the grout has set and before well construction 
may continue. 

(f) Halliburton ( single plug) method. This method may only be used for 
wells when the upper enlarged drillhole is less than or equal to 200 feet 
deep or when drilling mud or bentonite slurry has been circulated in the 
upper enlarged drillhole from the bottom up to the ground surface prior 
to grouting. As depicted in figure 16, the grout shall be placed as follows: 
The well casing pipe shall be suspended a short distance above the bot
tom of the upper enlarged drillhole. A measured volume of grout, calcu
lated to seal the annular space and to fill the bottom 10 to 15 feet of well 
casing pipe shall be pumped into the well casing pipe through a small 
diameter pipe extending watertight through the well seal. A drillable 
spacer plug shall be inserted into the well casing pipe and the top of the 
well casing pipe sealed watertight. A measured volume of water, calcu
lated to fill the well casing pipe except for the bottom 10 to 15 feet shall 
be pumped into the well casing pipe, pushing the plug down to about 10 
to 15 from the bottom of the well casing pipe and most of the grout from 
the bottom of the well casing pipe up into the annular space. A landing 
collar should be installed near the bottom of the well casing pipe to pre
vent the plug from being forced out the bottom. As an alternative a drill 
stem may be used to push the plug down. For this alternative the plug 
may not be attached to the drill stem. If the plug used is longer than the 
gap between the bottom of the suspended well casing pipe and the bot
tom of the upper enlarged drillhole, it is not necessary to pump in a mea
sured volume of water. A conductor (tremie) pipe shall be available at 
the drill site in case the grout does not flow at the ground surface. The 
water pressure in the well casing pipe shall be maintained for 12 hours 
until the grout has set and before well construction may continue. 
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Figure 15. 
grouting. 
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Halliburton Method (single plug) 
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Figure 16. 
grouting. 

Halliburton (single plug) method for neat cement 
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(g) Grout displacement method. This method may only be used for wells 
when the upper enlarged drillhole is less than or equal to 200 feet deep or 
when drilling mud or bentonite slurry has been circulated in the upper 
enlarged drillhole from the bottom up to the grourid surface prior to the 
grouting. As depicted in figure 17, a measured volume of grout calculated 
to be of adequate quantity to seal the annular space plus at least 15% of 
that volume shall be placed into the upper enlarged drillhole through a 
conductor ( tremie) pipe. The well casing pipe shall be fitted with center
ing guides and a drillable plug at the bottom and shall be lowered 
through the grout to the bottom of the upper enlarged drillhole allowing 
the grout to be forced up into the annular space. If necessary, pressure 
shall be applied and maintained on the top of the well casing pipe to hold 
it in place for at least 12 hours or until the grout sets. Water may be 
added to the well casing pipe to provide extra weight. If the grout does 
not flow at the ground surface the remainder of the annular space shall be 
filled with grout placed through a conductor pipe that shall be at the drill 
site. 

(h) Street elbow method. As depicted in figure 18, a small diameter hole 
is cut through the wall of the well casing pipe near the bottom of the 
string of well casing pipe. A street elbow is welded watertight through 
this hole. The male end of the street elbow extends out into the annular 
space. A ball check valve is threaded into the female end of the street 
elbow inside the well casing pipe. The top threads on the check valve are 
"left-handed". A string of conductor (tremie) pipe is threaded into the 
top of the check valve. The entire string of well casing pipe and conduc
tor pipe are set to the bottom of the upper enlarged drillhole. The grout is 
pumped down through the conductor pipe and up into the annular space. 
The grout must flow at the surface with the same consistency as the 
grout entering the conductor pipe. Immediately following grouting, the 
conductor pipe is screwed out of the left-hand thread of the check valve 
and removed. The check valve prevents the grout from moving back in
side the well casing pipe. After the grout has set, the drill stem is lowered 
to the bottom of the inside of the well casing pipe to knock the street 
elbow off the well casing pipe before well construction continues. 
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Figure 18. Street elbow method for neat cement grouting. 
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(4) SODIUM BENTONITE WATER SLURRY PLACEMENT METHODS. When 
neat cement grout is not required in Tables I to IV and is not to be used, 
the annular space between any upper enlarged drillhole and the well cas
ing pipe shall be sealed as follows: 

(a) When percussion methods are used, following completion of the 
driving of the well casing pipe, a clay or sodium bentonite and cuttings 
slurry with a mud weight of at least 11 pounds per gallon shall be placed 
to fill the annular space. Any subsidence shall be made up. If the upper 
enlarged drillhole extends below the 40-foot depth, the .slurry shall be 
placed with a conductor pipe. 

(b) When rotary methods are used, after the upper enlarged drillhole 
has been completed by circulating drilling mud, the slurry coming out 
the top of the annular space shall have a mud weight of at least 11 pounds 
per gallon before the well casing pipe is set in the drillhole. Any subsi
dence of the drilling mud and cuttings in the annular space shall be made 
up. The rotary method of circulating drilling mud during construction 
described in this paragraph for placing sodium bentonite slurry is an ap
proved pressure method and shall be used when required in Tables I to 
IV and ss. NR 112.13 to 112.15. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.21 Liners. Only new well casing pipe as specified in s. NR 
112.17 may be used for liner pipe. 

(1) LINERS INSTALLED TO CORRECT CONTAMINATED WATER SUPPLIES. 
Liner pipe installed in a well with water containing contaminant levels 
exceeding the drinking water standards of s. NR 112.06, except turbid
ity, may be either steel or thermoplastic pipe and shall meet the specifica
tions of s. NR 112.17 and have a nominal diameter at least 2 inches 
smaller than the nominal diameter of the permanent well casing pipe or 
the diameter of the drillhole. If the liner pipe has threaded and coupled 
joints the outside diameter of the couplings shall be 2 inches smaller in 
diameter than the nominal diameter of the original well casing pipe or 
the diameter of the drillhole. 

(a) The liner pipe shall have a set of at least 3 centering guides at least 
every 40 feet and they shall be installed so as to not restrict the flow of 
grout sealing material. A minimum of 2 sets of guides shall be provided, 
one at the top and one at the bottom of the liner. 

(b) When the liner pipe does not extend to the bottom of the well, a 
flange or approved packer shall be provided at the bottom of the liner 
between the outside of the liner and the inside of the drillhole or the in
side of the well casing pipe, or the liner shall rest on backfill material to be 
later drilled or bailed out. 

( c) The liner pipe should extend to the ground surface but shall extend 
at least to the bottom of the pitless adapter when one is used. 

( d) The liner pipe shall be sealed in place with neat cement grout using 
an approved pressure method according to the grouting requirements of 
s. NR 112.20. If the liner pipe is thermoplastic, the cement grout thick
ness shall not exceed 1-½ inches. The liner shall be supported until the 
grout has set. 
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( e) Sealing a drillhole with neat cement grout or concrete and subse
quently drilling through this material may not be used to reconstruct a 
well with water containing contaminate levels exceeding the drinking 
water standards of s. NR 112.06, except turbidity. 

(f) Liners may only be used to reconstruct existing wells cased with 
stove pipe casing if: 

1. The stove pipe casing is removed and the drillhole is maintained at 
full diameter before the liner pipe is set and grouted in place, or 

2. The existing stove pipe casing and drillhole is completely clear of 
obstructions to the depth of liner pipe setting. 

(2) LINERS INSTALLED FOR CAVING OR SLOUGHING PROTECTION OR FOR 
TURBIDITY PROBLEMS. (a) A liner pipe shall be installed when the follow
ing conditions exist: 

1. A caving or sloughing formation is encountered in drilling or subse
quent to well completion and causes interference with the proper func
tioning of the well or pumping equipment; or 

2. The well produces turbid water or pumps sand after unsuccessful 
attempts at redevelopment. 

(b) Liner pipe used only to seal off a caving or sloughing zone or to 
prevent turbid water may be either steel or thermoplastic. Steel liner 
pipe may have a lesser wall thickness than is required in Table V for the 
diameter of well casing pipe but shall have a wall thickness of at least 
0.219 inches for 6-inch diameter and larger pipe. When thermoplastic 
pipe is used and is sealed in place with cement grout, the grout thickness 
shall not exceed 1-½ inches. 

( c) Liner pipe may have the largest practical diameter allowing instal
lation in the well. 

( d) The liner pipe shall extend at least 10 feet above the static water 
level or packers shall be installed far enough above and below the caving 
zone to prevent further entrance of material into the well. When the liner 
pipe does not extend to the bottom of the well, the liner pipe shall be 
supported on the bottom and top with a pipe flange or packer installed 
between the outside of the liner and the inside of the drillhole. 

( e) Sealing a drillhole with neat cement grout or concrete grout and 
subsequently drilling through the hardened grout may be used to recon
struct a well with water containing contaminant levels not exceeding the 
drinking water standards of s. NR 112.06 and for turbidity. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.22 Finishing operations. (1) DEVELOPMENT. All wells shall be 
developed until the water is practicably clear and free of sand by one of, 
or a combination or modification of, the following methods: 

(a) Mechanical surging. A valved or solid plunger surge block may be 
used to create a surging action in the well. Accumulated material shall be 
removed periodically. A bailer may be used as the surge block but is usu
ally not as effective. 

(b) Air surging. An air compressor and piping may be used to create 
the surging and jetting action in the well. Water in the well shall be alter
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nately brought to the surface by air lift pumping and allowed to drop 
back down the well to static condition by shutting the air off. This may 
be performed with an air-rotary drilling rig and drill stem. 

(c) Overpumping. Continuous overpumping at a rate of at least 1 and 
1/2 times the design capacity of the well or interrupted overpumping in 
conjunction with water line drainback to the well in 5-minute cycles may 
be used. Overpumping alone without a drainback provision or other 
surging method may not be used to develop screened wells. 

(d) Hydraulic fetting. A nozzled jetting tool may be used to deliver 
water at high pressure and velocity to the zone being developed in con
junction with pumping the well. 

(e) Air-fetting. Use the same technique as hydraulic jetting described 
in par. (d) except with the use of air rather than water. 

(2) RECONDITIONING. (a) Redevelopment. The methods de:scribed for 
development in sub. (1) may be used to redevelop a well. 

(b) Chemical conditioning. 1. Noncontinuous chemical treatment of a 
well, except for batch chlorination, shall be conducted under the supervi
sion of a licensed well driller or a Wisconsin registered professional engi
neer. Acidation of a well shall be done in a manner to prevent damage to 
the well or pump and to prevent any hazard to humans or property. The 
acid shall be inhibited and shall be neutralized upon removal from the 
well. 

2. Noncontinuous chemical · treatment of pumps or pump intake 
screens shall be conducted under the supervision of a licensed pump in
staller or a Wisconsin registered professional engineer. Acidation of a 
pump or pump intake screen shall be done in a manner described in subd. 
1. 

(c) Physical conditioning. Wells may be physically conditioned by: 

1. Blasting. When using explosives to increase or recover the yield of a 
well, the explosive charge shall be set at least 10 feet below the bottom of 
the well casing pipe which shall be filled with water or sand. The work 
shall be performed under the supervision of a well driller by a blaster 
certified by DILHR according to the requirements of ch. ILHR 7. The 
well driller shall submit a report of results of the blasting within 30 days 
following blasting on a well construction report form. 

2. Hydrofracturing. Hydraulic fracturing or hydrofracturing of an aq
uifer by injecting potable chlorinated water into a crystalline bedrock 
formation well under high pressures great enough to separate the aquifer 
along bedding planes, joints and fractures is allowed. Clean washed inert, 
nontoxic material such as sand may be added to the water for the pur
pose of holding the joints and fractures open after the pressure is re
duced. Hydrofracturing may only be performed under the supervision of 
a well driller. The upper packer may not extend up into the bottom of the 
well casing pipe nor higher than 40-feet below the ground surface. 
Hydrofracturing in limestone or dolomite formations may be undertaken 
only with prior department notification. The well driller shall submit a 
report on a well construction report form to the department of the results 
of the hydrofracturing within 30 days following completion. 
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(3) WELL PUMP TEST. The well driller or well constructor shall conduct 
a pump test using the well driller's, the well constructor's or the well 
owner's pump for each new or reconstructed well to determine the stable 
yield in gallons per minute, and the water level drawdown. A pump test 
may be conducted using air-rotary equipment. For flowing wells, the flow 
rate may be measured using an orifice plate with manometer or equiva
lent. The static water level and drawdown shall be measured in a stilling 
pipe when the flow is not adequate for user needs. 

Note: A stable pumping water level may not be possible in wells completed in crystalline 
bedrock. 

(4) WELL DISINFECTION AND BATCH CHLORINATION. Wells shall be 
thoroughly disinfected following completion of construction or recon
struction using a chlorine solution such as a sodium or calcium hypochlo
rite solution. Chlorine compounds having special additives shall not be 
used. 

(a) The disinfectant shall be dispersed throughout the entire water col
umn in the well. The disinfectant shall be brought into contact with the 
inside of the well casing pipe above the static water level by continuous 
circulation. For batch chlorination the volume of chlorine solution used 
shall be equal to or greater than the volume of water standing in the well. 

(b) The disinfectant shall remain in the well for at least 8 hours except 
for emergency situations, when water is needed without delay. A contact 
time of at least 30 minutes shall be provided for emergency situations. 

( c) A chlorine solution with a minimum of 100 mg/I of chlorine shall be 
used to disinfect wells and well drilling equipment. 

( d) The disinfectant shall be prepared according to the following table: 

Needed 
Chlorine 

Concentration 
100 mg/I 
200 mg/I 
300 mg/I 
400 mg/I 
500 mg/I 

Table B 

Quarts sodium hypochlorite 
(common household bleach) 
per 100 gallons of water 
(5% available chlorine) 

0.7 quarts 
1.4 quarts 
2.2 quarts 
2.9 quarts 
3.6 quarts 

Pounds dry calcium hypo
chlorite tablets per 100 
gallons of water. 
(Approx. 70% available chlorine) 

0.14# (approx. 3 oz.) 
0.30# (approx. 5 oz.) 
0 .40# ( approx. 7 oz.) 
0.50# (approx. 8 oz.) 
0.60# (approx. 10 oz.) 

Note: mg/I means milligrams per liter (parts per million). 

Volume of standing water in well: 

2" diameter: 0.17 gallons per foot 
4" diameter: 0.66 gallons per foot 
5" diameter: 1.04 gallons per foot 
6" diameter: 1.50 gallons per foot 
8" diameter: 2.60 gallons per foot 

(5) FLUSHING. Wells shall be thoroughly flushed after disinfection. 
Flushing and disinfection procedures may be performed simultaneously. 

( 6) BACTERIOLOGICAL w ATER SAMPLES. (a) The well driller or his or her 
agent or the well constructor of a driven point well shall collect a water 
sample using the well driller's, well constructor's or well owner's pump, 
air-lift equipment or with a bailer from any new or newly reconstructed 
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potable well. The sample shall be collected for coliform bacteriological 
analysis within 30 days following completion, disinfection and flushing of 
the well. The well is completed when all operations that require the use of 
drilling, driving or annular space sealing equipment have. been com
pleted. If the well driller or well constructor is also the pump installer, 
the water sample may be collected following completion, disinfection 
and flushing of the pump installation. A well driller or well constructor 
does not have to be licensed as a pump installer to install a test pump for 
well development and sampling. 

(b) The water sample shall be submitted to the Wisconsin state labora
tory of hygiene or to a laboratory certified by DHSS under ch. HSS 165 
to do coliform bacteriological examination of water providing the labora
tory has an agreement with the department for sending water sample 
reports to the department within 30 days after completion of the analy
sis. The department recommends that the sample also be analyzed for 
nitrate. The certified laboratory shall send a copy of each water sample 
analysis report to the department on a form prescribed by the 
department. 

(c) The well driller, well constructor or pump installer shall provide 
the well owner or the owner's agent with a copy of the laboratory bacteri
ological analysis report within 10 days of the well driller's, well construc
tor's or pump installer's receipt of the laboratory bacteriological analysis 
report. 

(7) WELL CONSTRUCTION REPORTS. (a) The well driller who contracted 
to construct the well, the well driller who actually constructed the well, 
or the well constructor shall submit an original well construction report 
to the department within 30 days following the day the well was com
pleted or reconstructed. A well construction report shall be submitted for 
any well deepening. A well is completed when all operations that require 
the use of drilling, driving or annular space sealing equipment have been 
completed. A well construction report is not required for well screen re
placement if the screen is set to a depth not exceeding 5 feet above or 
below the original screen depth setting. A well construction report is also 
not required for blasting or hydrofracturing when done within 30 days 
after original completion of the well construction. An accurate and com
plete well construction report shall be submitted on a form prescribed by 
the department to: 

1. Department of natural resources; and 

2. The well owner 

Note: The department's address is P.O. Box 7921, Madison, WI 53707 

(b) Well construction reports returned to the well driller or well con
structor for completion or when compliance with the construction re
quirements of this chapter is questionable shall be resubmitted to the 
department within 15 days of receipt. The original well construction re
port shall be resubmitted. Dry drillholes or unsuccessful wells drilled in 
conjunction with well construction and not immediately abandoned 
shall be reported on a well construction report and on a well abandon
ment report form. The well driller or well constructor shall ensure proper 
abandonment according to s. NR 112.26, of any drillhole constructed by 
the well driller or well constructor that is not intended to provide water. 
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(8) WELL CONDITIONING REPORTS. The well driller, well constructor or 
project supervisor shall, within 30 days following any well blasting, 
hydrofracturing or chemical treatment operation conducted under an 
approval, submit a report to the department detailing the methods used 
and results achieved. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.23 Driven point (sand point) wells. Driven point wells are typi
cally constructed in sandy soil areas with a high water table. Ground
water in these areas is very susceptible to contamination. Driven point 
wells shall be constructed to meet the following requirements: 

(1) The well shall be located on the highest point on the premises con
sistent with the general layout and surroundings, if reasonably possible, 
as specified ins. NR 112.08 (1) (b) and as far removed as possible from all 
potential contamination sources, but at least as far as the minimum sep
arating distances required in s. NR 112.08. 

(2) Well casing pipe used for driven point wells shall meet the require
ments of s. NR 112.17. 

(3) The well drive pipe shall extend 12 inches above the established 
ground surface, pump house or building floor, or above any concrete or 
asphalt platform surrounding the well at or above the established ground 
surface. In a floodfringe, the top of the well drive pipe shall terminate at 
least 2 feet above the regional flood elevation. Driven point wells may 
not be constructed in a floodway. 

( 4) The diameter of the driven point well shall be selected and the ex
pected depth considered so that the pump installation will meet the re
quirements of this chapter. For static water levels deeper than the lift of 
a shallow well pump, approximately 20 feet, a well drive pipe diameter 
sufficient to accommodate the packer-jet assembly in the well shall be 
selected to allow pumping with a deep well pump. 

(5) The well drive pipe, not including the screen, of a driven point well 
shall extend to a depth of 25 feet or to a depth 10 feet below the static 
water level in the well, whichever is greater. 

(6) Driven point wells shall be protected against freezing. 

(7) Pump installations for driven point wells shall be completed ac
cording to s. NR 112.32. 

(8) When a well drive pipe is removed to replace a well screen, the 
replacement is new well construction and shall meet all the requirements 
of this chapter. 

(9) Screen selection for driven point wells is optional, except that 
screens having any lead content may not be used. 

(10) Starter drillholes not exceeding 10 feet deep may be constructed 
to facilitate driving the pipe. If a starter drillhole is constructed the 
annular space shall be sealed according to the percussion drilling meth
ods specified ins. NR 112.13 (2) following completion. An attempt shall 
be made to remove any temporary outer casing. If possible, the tempo
rary outer casing shall be removed. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 
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NR 112.24 Dug type well design and construction. Because dug wells 
often pose a safety hazard and a threat to groundwater quality, the de
partment discourages their construction. Dug wells may not be con
structed without written approval. When approved, they shall be con
structed to meet the following requirements: 

( 1) CURBING w ALL. The curbing wall of a dug well shall be concrete or 
steel and watertight to a depth of at least 2 feet below the vertical zone of 
contamination, but not less than 25 feet below the established ground 
surface. The curbing wall through the intake area shall be of adequate 
strength to withstand any external pressure to which it may be subjected 
and shall be seated firmly enough to prevent settling. 

(a) Concrete curbing wall. The curbing wall shall be circular and at least 
6 inches thick with concrete placed so as to be free from voids. The con
crete mixture shall conform to provisions of s. NR 112.20 (1). The curb
ing wall shall be reinforced vertically and horizontally with % -inch rods 
on 12-inch centers. Rods shall lap 12 inches and be staggered, but the lap 
may not occur at construction joints. The curbing wall should be poured 
in one operation. There may not be a construction joint within 10 feet of 
the ground surface. Construction joints shall be left rough and shall be 
washed and brushed with neat cement grout before pouring of concrete is 
continued, if possible. 

(b) Steel curbing wall. A steel curbing wall shall have a thickness of at 
least ¼ inch thick and assembled with welded joints. 

( c) Curbing wall installation. The curbing wall shall be constructed at 
the surface and carried down by excavating from the interior. If wood 
forms are used on the exterior of a concrete curbing wall, they shall be 
removed before the curbing is lowered. Exterior wood forms may not be 
used below the ground surface. Metal forms may be left in place. 

(d) Annular opening. The opening between the face of the excavation 
and the curbing wall through the vertical zone of contamination shall be 
filled with clean clay slurry. 

( e) Upper terminal. The curbing wall shall extend at least 12 inches 
above the established ground surface. The ground shall be graded up 
around the curbing wall to a height of at least 6 inches above the ground 
surface so surface water will flow away from the well. 

(2) DUG WELL COVER. The cover of the well curbing shall be made of 
reinforced watertight concrete at least 5 inches thick and of a diameter 
large enough to overlap the curbing wall by at least 2 inches. A drip 
groove shall be provided within one inch of the outer edge of the under
side of the cover. The cover shall be free from joints. A pump installation 
access sleeve comprising a section of steel well casing pipe conforming to 
s. NR 112.17 (2) shall be installed in the cover at the time of pouring the 
concrete to fabricate the cover and shall terminate at least 12 inches 
above the top of the cover. The top of the cover shall be sloped to drain 
away from the access sleeve. A manhole, if installed, shall be provided 
with a 4-inch high metal curb which shall be equipped with an overlap
ping metal cover, the sides of which extend downward at least 1-½ 
inches. A tight joint shall be provided between the top of the curbing and 
the cover using a nontoxic plastic sealing compound. The manhole cover 
shall be locked or bolted in place to prevent entrance of water and to be 
safe from vandalism and accidents. 
Register, January, 1991, No. 421 



DEPARTMENT OF NATURAL RESOURCES 337 
NRU2 

(3) EQUIPMENT LOCATION. All pump piping, including the pump dis
charge or suction pipe, shall extend watertight through an access sleeve 
in the dug well cover. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.25 Springs. The unprotected nature of springs subjects them to 
wide fluctuations in water quality. The department discourages their use 
as a source of potable water. 

(1) Springs vary from the standpoint of sources, locations, surround
ing land uses and elevation. Each spring considered for use as a source of 
potable water shall be evaluated by the department prior to use as a 
potable source. Development of a spring as a source of potable water will 
be approved only after a department evaluation and approval. 

(2) Water supplies using springs as a source of water shall meet the 
following requirements: 

(a) Location. 1. The area surrounding the spring to a distance of at 
least 100 feet laterally and 50 feet downgrade and the area immediately 
above the spring to a point beyond the crest of the slope or 200 feet, 
whichever is greater, may not be used for any activity, including human 
habitation, which may contaminate the spring. 

2. The spring outlet shall be at least 2 feet above the regional flood 
water level. 

3. The spring water shall flow from an underground source having 
enough overburden so that a horizontal plane extending back into the 
slope of the hill 100 feet will be at least 25 feet below the ground surface. 

4. The spring shall meet the distance separation requirements from 
potential contamination sources as specified in s. NR 112.08. 

(b) Construction. The spring outlet shall be completely protected 
against the entrance of surface water runoff, insects, rodents and 
contaminants. 

1. As depicted in figure 19, a poured concrete box structure reinforced 
with ¾ inch bars each way shall be constructed to house the spring out
let. This spring box shall meet the following minimum construction 
requirements: 

a. Five-inch thick walls and roof with no cracks or holes, except for the 
overflow pipe in the wall and the access openings in the roof, 

b. A width of 4 feet, with a 24-square foot cross section, 

c. A 20-inch diameter round, or a 20-inch square access opening in the 
roof with a 4-inch thick concrete curbing wall that extends 8 inches 
above the roof, 

d. An overlapping, tight-fitting, shoebox-type cover with 4-inch high 
skirted sides, constructed from welded sheet steel, to cover the access 
opening, 

e. A 4-inch diameter or larger steel pipe sleeve, comprising a section of 
well casing pipe conforming to s. NR 112.17 (2) extending through the 
roof to a point at least 12 inches above the roof for the passage of the 
pump suction and discharge pipe or a service pipe from a pressure tank. 
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The steel pipe sleeve shall be provided with a one-piece top plate sanitary 
well seal, and 

f. An overflow pipe with a screened outlet that terminates at least 2 
pipe diameters above the maximum water level at its discharge point. 

2. Buried discharge pipe from the spring, from a pump or any service 
pipes from a pressure tank shall be maintained under positive gauge pres
sure at all times. 

3. When the pump, pressure tank, or both, are installed above the 
spring outlet box, an insulated housing shall be provided for frost 
protection. 

( c) The spring shall be capable of producing water that is continuously 
free from coliform bacterial contamination and free of contaminants in 
excess of the drinking water standards in s. NR 112.06. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.26 Well and drillhole abandonment. (1) PURPOSE. The perma
nent abandonment of unused or contaminated wells or drillholes and 
noncomplying water systems is an important step in the protection of 
the local groundwater quality. Wells, especially those with structural de
fects, may act as conduits for the vertical movement of contamination 
from or near the ground surface to the groundwater or from one aquifer 
to another. 

(2) CRITERIA FOR ABANDONMENT. (a) The owner shall permanently 
abandon a well or a drillhole under any of the following conditions unless 
the department approves the continued use of the well or drillhole: 

1. The well water is contaminated with biological agents, bacteriologi
cal, viral or parasitic, and 3 attempts at batch chlorination fail to elimi
nate the problem, 

2. The well or drillhole poses a hazard to health or safety, 

3. The well or drillhole construction or well location does not comply 
with the minimum standards of this chapter, or 

4. The well or drillhole has been taken out of service or has not been 
used for 3 or more years and is not needed by the owner in the immediate 
future as a source of water. As an alternative, the owner may temporarily 
abandon the well according to sub. (4). 

(b) The department may require the owner to abandon a well or 
drillhole under the following conditions: 
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1. The well water is contaminated with a substance in exceedence of 
the drinking water standards specified in s. NR 112.06 

2. The well was not constructed by the well owner or by a licensed well 
driller, or 

3. The well has been temporarily abandoned for 2 or more years. 

( c) A well driller or well constructor shall abandon a well or drillhole, 
which he or she constructed or reconstructed, under the following condi
tions except when the department approves the continued use of the well 
or drillhole: 

1. The well construction or well location does not comply with the min
imum standards of this chapter at the time the well was constructed, or 

2. The drillhole is an unsuccessful attempt to construct or reconstruct 
a well. 

(3) REQUIREMENTS FOR WELLS REMOVED FROM SERVICE. Any well or 
drillhole removed from service shall be properly abandoned according to 
the criteria and procedures in this section except as exempted by s. NR 
123.23 (3) (c) or by the department. A well driller or well constructor 
who removes a well from service shall inform the well owner that the 
department requires that any well removed from service be permanently 
abandoned according to the requirements of this section. A well driller or 
well constructor shall report any well he or she removes from service on 
the well construction report for any replacement well he or she constructs 
on the property. 

( 4) TEMPORARY ABANDONMENT REQUIREMENTS. Any well to be tempo
rarily abandoned shall meet the minimum requirements of this chapter 
and shall be able to produce a bacteriological safe water sample if the 
well is potable. When a well is temporarily abandoned, the owner shall 
notify the department. To temporarily abandon a well, the top of the 
well casing pipe shall be sealed with a watertight cap threaded onto the 
top of the well casing pipe or drive pipe or with a steel plate welded 
watertight to the top of the well casing pipe. If the pump or well seal is 
watertight, the pump may be left in place. 

(5) WELL OR DRILLHOLE CASING PIPE. The well casing pipe or drillhole 
casing pipe shall be left in place when a well or drillhole is permanently 
abandoned, except under par. (a), (b), ( c), ( d) or ( e) and only if the well 
or drillhole is sealed as the well casing pipe is pulled; and if any concrete 
or neat cement grout that settles in the drillhole is replaced. 

(a) The well casing pipe may be removed from a dry drillhole and rein
stalled in a well on the same property within 30 days of original drillhole 
construction, 

(b) The well casing pipe may be removed from a well or drillhole as 
part of reconstruction ordered or requested by the department. The well 
casing pipe may only be reinstalled on the same property if the recon
struction takes place within 120 days of the original construction, 

( c) The well casing pipe may be removed from a dewatering well or a 
drillhole. Such well casing pipe may only be reused for dewatering wells. 
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(d) The well casing pipe may be removed from a recently constructed 
well or drillhole and reused if the well casing pipe is inspected and ap
proved for reuse by a department representative. 

( e) The well casing pipe may be removed from a well or a drillhole if 
the well or drillhole is completely filled with the abandonment material 
before the well casing pipe is pulled. 

(6) PRE-ABANDONMENT REQUIREMENTS. (a) All debris, pumps, piping, 
ungrouted liner pipe and any other obstruction known to be in the well or 
drillhole shall be removed if possible before the well or drillhole is perma
nently abandoned. 

(b) In a badly fractured or highly permeable geologic formation so
dium bentonite drilling mud may be circulated in the drillhole or in the 
well prior to permanent abandonment procedures are undertaken. 

(c) The sealing material to be used in permanently abandoning a well 
or drillhole between 2½ inches and 30 inches in diameter shall be placed 
through a metal conductor (tremie) pipe or by means of a dump bailer 
except when approved chipped bentonite is used. Conductor (tremie) 
pipe used shall be any of the following: 

1. Metal pipe, 

2. Rubber-covered hose reinforced with braided fiber or steel and rated 
for at least 300 psi, or 

3. For use at depths less than 100 feet, thermoplastic pipe rated for at 
least 100 psi including: 

a. polyvinyl chloride (PVC) 

b. chlorinated polyvinyl chloride (CPVC), 

c. polyethylene (PE), 

d. polybutylene (PB), and 

e. acrylonitrile butadiene styrene (ABS). 

(d) The bottom end of the conductor pipe shall be submerged in the 
sealing material at all times. A conductor pipe shall also be used for wells 
or drillholes greater than 30 inches in diameter if water remains trapped 
above the sealing material as it is applied. 

( e) The fl.ow from a flowing well or drillhole shall be reduced as much as 
possible with a packer, by extending the well casing pipe, or by other 
approved means including those depicted in figures 20 to 22 before it is 
permanently abandoned. 

(f) Abandonment of wells or drillholes with inadequate grouting or 
sealing of the annular space outside the well casing pipe shall be per
formed to ensure complete sealing of the annular space. Techniques are 
situation dependent and may include reaming a new annular space 
outside the well casing pipe, use of pressure grouting methods or perfora
tion of the well casing pipe. 

(g) The well casing pipe and abandonment material may be termi
nated as much as 3 feet below the ground surface or to a depth below any 
future building foundation at the time of permanent abandonment. 
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(7) PERMANENT ABANDONMENT METHODS AND MATERIALS. (a) Methods. 
Once obstructions have been removed from a well or a drillhole, it shall 
be permanently abandoned using one of the following methods: 

1. Wells and drillholes completed in unconsolidated formations. a. 
Drilled wells and drillholes or driven-point wells 2-½ inches or larger in 
diameter in unconsolidated formations shall be filled with neat cement 
grout, concrete (sand-cement) grout, concrete, or with clay or a sodium 
bentonite-water-sand slurry with a mud weight of at least 11 pounds per 
gallon or as in subd. 3. When clay or sodium bentonite-water-sand slurry 
is used, the slurry shall have a sand content of at least 10%, but not more 
than 25% by volume of the slurry and at least the top 5 feet shall be filled 
with neat cement grout, concrete (sand-cement) grout, concrete or ap
proved chipped bentonite. 
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Figure 20. Inflatable packer method for permanently 
abandoning a flowing well. 
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Figure 21. Method for reducing flow in a flowing well by 
extending the well casing pipe before permanently abandoning the 
well. 
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Figure 22. Method for reducing flow in a flowing well by 
first adding gravel to the bottom before permanently abandoning 
the well. 
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b. Driven-point wells less than 2½ inches in diameter in unconsoli
dated formations shall be filled with neat cement grout or clay or sodium 
bentonite-sand slurry with a mud weight of at least 11 pounds per gallon 
which may be poured or pumped down the drive pipe. The drive pipe and 
screen may be removed before placement of the sealant if the total well 
depth is 25 feet or less. 

2. Wells and drillholes completed in bedrock formations. All bedrock 
wells and drillholes shall be completely filled with neat cement grout, 
concrete grout, concrete or approved bentonite chips. 

3. Use of Bentonite Chips. Approved slow-hydrating bentonite chips 
may be used to fill both unconsolidated formation and bedrock wells and 
drillholes by using instructions provided by the department with the fol
lowing restrictions: 

a. For wells and drillholes 4-inch diameter and larger the total depth 
may not be deeper than 250 feet and the number of feet of standing water 
in the well or drillhole may not be more than 150 feet, 

b. Not allowed for wells and drillholes less than 4-inch diameter, and 

c. Not allowed for any well or drillhole filled with drilling mud or ben
tonite slurry. 

4. Dug and bored wells and drillholes. a. Dug or bored wells and 
drillholes shall have the cover and the top 5 feet of curbing or concrete 
wall removed before sealing. Rock curbing may be caved into the dril
lhole as the well or drillhole is being sealed only if done in a manner to 
prevent bridging. The well or drillhole shall then be abandoned using 
clean clay or silt, clean native soil, approved chipped bentonite, concrete, 
concrete (sand-cement) grout or neat cement grout if constructed in un
consolidated formations. 

b. Dug wells and drillholes constructed partially or completely into 
bedrock shall be filled with neat cement grout, concrete (sand-cement) 
grout, concrete or approved chipped bentonite to a point at least 2 feet 
above the top of the bedrock. The remainder of the well or drillhole may 
be abandoned using any of the materials listed in par. a. 

c. Dug or bored wells or drillholes 30 inches in diameter and smaller 
shall be abandoned by means of a conductor (tremie) pipe, except as 
specified in sub. 3. 

5. Well pits. When a well terminating in a pit is abandoned, the pit 
shall also be abandoned except when the pit is a subsurface pumproom 
adjoining a basement. Pits shall be abandoned by perforating the floor, 
knocking out one wall and filling the pit with clean native soil. 

(b) Materials. 1. Neat cement grout, concrete (sand-cement) grout, 
clay slurry or sodium bentonite slurry as described ins. NR 112.20 (1) or 
approved chipped bentonite shall be used to permanently abandon wells 
and drillholes where the use of such materials are required in this section. 
Powdered bentonite may be added to neat cement grout up to a ratio of 5 
pounds of bentonite per 94-pound bag of cement. 

2. Concrete shall consist of a mixture of cement, water, sand, and 
gravel in the proportion of one bag Portland cement (94 pounds) (ASTM 
C 150, Type;!; or API-lOA, Class A), an equal measure of sand and an 
equal measure of gravel, by weight or by volume, and not more than 6 
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gallons of water. As an alternative, a commercially prepared mix may be 
used providing the mix has at least 6 bags of cement per cubic yard. The 
gravel size may not exceed ½ of the inside diameter of the conductor 
(tremie) pipe used for the well abandonment. 

(8) ABANDONMENT REPORTS. An abandonment report shall be filed 
with the department within 30 days after the well or drillhole is aban
doned. The abandonment report shall be filed by the person performing 
the abandonment on forms provided by the department and shall include 
a complete detailed description of location of the well, method of sealing, 
construction and geologic features, if known. Well drillers, well construc
tors and pump installers shall report to the department any unused or 
unabandoned wells or drillholes of which they have knowledge. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

Subchapter III - Pump Installation. 

NR 112.27 Pump installer requirements. (1) LICENSE REQUIREMENT. 
Pump installers shall hold a valid Wisconsin license. A master plumber 
licensed under ch. 145, Stats., may install a pressure tank without a 
pump installers license. The name and license number of the pump in
staller or pump installer firm shall be identified on the pump installation 
truck and similar equipment. The identification shall be at least 2 inches 
in height with at least ¼ inch wide brush stroke. The identification shall 
have a sharp color contrast with the background on which it is applied. 
The identification shall remain legible. 

(2) LOCATION REQUIREMENT. A pump may not be installed, replaced or 
serviced in a well that is not properly located according to the minimum 
separation requirements in effect at the time of construction except when 
the reporting requirements of s. NR 112.04 (2) are complied with. 

(3) PITS. Existing pits and subsurface pumprooms shall comply with 
the conditions of a department approval to construct the pit or to the 
minimum standards of s. NR 112.42 (2). 

( 4) PITLESS ADAPTERS AND UNITS. Pump installers and constructors 
shall use approved pitless adapters or units to make subsurface connec
tions to wells as specified in s. NR 112.31. 

(5) DISINFECTION AND WELL SEALS. The pump installer shall disinfect 
any potable well and water system upon completion of the original pump 
installation and thereafter anytime the well or pitless adapter or pitless 
unit is entered. Following disinfection, the disinfectant shall be flushed 
according to s. NR 112.22 ( 5). The pump installer shall seal or cover the 
well with an approved cap or seal. 

(6) SAMPLING AND REPORTING REQUIREMENTS. The pump installer, 
constructor or his or her agent shall collect a water sample within 30 days 
following completion of the original pump installation and thereafter 
anytime the well is entered and shall have the sample analyzed for 
coliform bacteria at a lab certified by the DHSS for bacteriological anal
ysis of drinking water. The department recommends that the sample also 
be analyzed for nitrate. The pump installer may designate the owner, the 
property lessee or any other person the pump installer chooses to desig
nate. The water sample result shall be furnished to the owner within 10 
days of the pump installer's or constructor's receipt of the result. 

Register, January, 1991, No. 421 



348 WISCONSIN ADMINISTRATIVE CODE 
NR 112 

(7) NOTIFICATION OF CONTAMINATED WELLS. Pump installers shall no
tify a well owner if the pump installer becomes aware that the water from 
the well contains contaminants in excess of the primary drinking water 
standards in ch. NR 109. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.28 Pump and supply pipe. Pump discharge and supply piping 
shall conform to the specifications in s. NR 112.17 for steel pipe or shall 
conform to the requirements in the "Pipe and Tubing for water services 
and private water mains" table in ch. ILHR 84, except that Type M 
copper pipe may not be installed underground. The department recom
mends that galvanized pipe not be used when the water quality is known 
to be corrosive. Limitations on the use of plastic pipe are found in ch. 
ILHR 84. Plastic pipe may be used as drop pipe installed within a well or 
for discharge piping between the well and the building served, providing 
it meets ch. ILHR 84 standards and has a minimum pressure rating of 
150 pounds per square inch. Lead based solder for connections may not 
be used. When plastic pipe extends through the seal of a well with an 
above-ground discharge, the portion of the plastic pipe extending above
ground from the well shall be protected from the sunlight or the plastic 
pipe used shall be of the type with inhibitors recommended for use in 
direct sunlight. 

Note: The department recommends the installation of torque arresters on the drop pipe for 
submersible pumps. 

NR 112.29 Height of finished well. For wells constructed after the ( effec
tive date of this rule) the pump installation shall be completed such that 
the watertight well casing pipe for all wells, except those located in a 
floodplain, shall terminate at least 12 inches above the established 
ground surface, above a pumphouse or building floor or above any con
crete or asphalt platform surrounding the well casing. For wells in flood
plains, the top of a well shall terminate at least 2 feet above the regional 
flood elevation. Pits may not be installed in a floodplain. Approval shall 
be obtained for termination of a well in a pit. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.30 Vermin proof well caps and seals. (1) DEPARTMENT APPROVAL 
CRITERIA. The well casing pipe shall be sealed or covered with an ap
proved weather and vermin-proof compression type well cap or seal. Ex
amples are depicted in figures 23 and 24. All well cap or seal approvals 
shall be based on materials of construction, method of venting, effective
ness of gasket, ease of removal for inspection of the inside of the well and 
method of attachment to the well casing pipe. Stud bolts are preferred. 
The nuts and bolts shall be made of noncorrodible material. A list of 
approved models is available from the department. 

(2) WELL SEAL TYPE. When a sanitary well seal is used to cover the 
upper well terminal, it shall have a one-piece top plate. A split top plate 
seal may not be installed unless it is enclosed in a substantial, permanent 
weather-proof shelter meeting the requirements of s. NR 112.40. 

(3) WELL VENT. A screened downward facing well vent or other vent 
shall be provided for the well cap or seal. The well vent pipe or vent 
opening may not be less than¼ -inch in diameter. Vent pipes extending 
above the well casing pipe shall terminate in a downward facing bend 
and shall be screened. Screens shall be made of noncorrodible material. 
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Vent openings incorporated as part of the underside of the well cap or 
seal are allowed. 

( 4) HOLD-DOWN DEVICE. Well caps or seals may not be used as a hold
down device to prevent submersible pump discharge piping from coming 
off a pitless adapter or unit. A locking clamp or other similar approved 
device may be used to hold the submersible pump discharge pipe in place. 

(5) CONDUIT FOR ELECTRICAL CABLE. Pump electrical cable shall be 
protected in a metal or plastic conduit and the conduit shall be threaded 
tightly into the well cap or seal or shall be sealed in an equivalent man
ner. If the electrical wires are buried beside the well, the bottom of the 
conduit shall extend 3 feet below the ground surface, platform or floor or 
shall be sealed at the bottom. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.31 Pitless adapters and units. Pump installers and constructors 
shall use pitless adapters or pitless units approved by the department to 
make subsurface connections to wells. N onpressure conduits may not be 
used. 

(1) DEPARTMENT APPROVAL CRITERIA. The design criteria on which 
pitless adapter or pitless unit approvals are based includes, but is not 
limited to, materials of construction, thickness of pipe, thickness of other 
component parts, method of fabrication and method of connection to the 
well casing pipe. Clamp-on or bolt-on adapters will not be approved. A 
list of approved models is available from the department. Pitless receiver 
tanks, factory-assembled pitless units, both short and full length models 
are depicted in figures 25 to 28. 

(2) GENERAL REQUIREMENTS. (a) A pitless subsurface pipe connection 
to a well casing pipe shall be made with an approved weld-on pitless 
adapter or an approved factory-assembled pitless unit, welded or 
threaded to the well casing pipe. All welding shall be performed in ac
cordance with s. NR 112.18. 

(b) The inside diameter of the pitless unit shall not be smaller than the 
inside diameter of the well casing pipe. 

( c) An above ground discharge shall be provided for all school and high 
capacity wells except that an approved pitless unit or an approved weld
on pitless adapter may be installed if the welded or threaded joints are 
pressure tested for leakage as depicted in figure 29 or by a comparable 
testing procedure. The adapter or unit joints shall be tested and proven 
watertight under a pressure of not less than 14 psig. The pressure shall be 
maintained for at least 30 minutes. The pump installer shall notify the 
department at least 24 hours before testing, so that a department em
ployee may witness the test. 

(d) An above ground discharge shall be provided for crystalline (gran
ite) bedrock wells approved for installation of 25 or less feet of well casing 
pipe. 
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Figure 24. Well seals for high capacity wells with 
submersible pumps. 
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(3) PITLESS UNIT CONNECTIONS TO STEEL WELL CASING PIPE. (a) When 
a well casing pipe is not terminated at the desired depth for the installa
tion of an approved factory assembled pitless unit, the well casing pipe 
shall be cut off at the desired height, and the pitless unit may be welded 
or threaded and coupled to the top of the well casing pipe by one of the 
following methods: 

1. Cutting off the well casing pipe squarely, providing a bevel for the 
top of the well casing pipe and welding the beveled end of the unit to the 
beveled end of the well casing pipe. 

2. Cutting threads on the top of the well casing pipe with a pipe die and 
threading a full-standard recessed coupling watertight to the threaded 
end of the unit and to the top of the well casing pipe. 

3. Welding a pipe nipple having threads on one end and meeting the 
requirements of s. NR 112.17 (2) to the cut off top end of the well casing 
pipe and threading a full-length standard recessed coupling watertight to 
the threaded end of the unit and to the nipple. The top of the well casing 
pipe and the bottom of the pipe nipple to be welded shall both have bev
eled ends. If the pitless unit has female threads, the unit may be threaded 
watertight directly to the threaded nipple. 

4. Reaming out the threads of a full standard recessed coupling, at 
least ½ the length of the coupling, and welding the coupling to the top of 
the cut-off well casing pipe with a fillet weld on the inside or the outside 
contact surface of the coupling. 

(b) When installing an approved factory assembled pitless unit, the 
following restrictions shall be followed: 

1. The threaded lower end of a pitless unit may not be welded to the 
cut-off end of a well casing pipe. 

2. The threaded ends of a short model, factory-assembled pitless unit 
may not be welded to the top of a cut-off well casing pipe nor to the 
section of riser pipe extending from the unit to ground grade, except that 
the unit may be welded to the cut-off well casing pipe and to the riser pipe 
if the ends of the unit, the well casing pipe, and the riser pipe are cut and 
beveled according to sub. (a) 1. 

3. Factory-assembled pitless units, including those fabricated with 
pitless receiver tanks, may not be connected to the well casing pipe by 
means of a compressible joint. 

( 4) PITLESS UNIT AND PITLESS ADAPTER CONNECTIONS TO THERMOPLAS
TIC WELL CASING PIPE. (a) Steel well casing pipe, pitless units or pitless 
adapters may not be welded after they are attached to thermoplastic well 
casing pipe. The thermoplastic coupling shall be threaded onto the 
pitless unit before it is solvent cemented to the top of the thermoplastic 
well casing pipe. This is depicted in Figure 31. 

(b) Only approved lubricant specifically intended for use with thermo
plastic well casing pipe may be used with threaded couplings used for 
pitless units and pitless adapters. A threaded joint shall be tightened no 
more than one full turn using a strap wrench. 

( c) Threaded couplings may only be used for installation of pitless 
units or pitless adapters after placement of the well casing pipe. 
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Figure 25. PU.mp installation for a well with a pitless receiver 
tank. (For acceptable procedures for connection of the unit to 
the well casing pipe sees. NR 112.31(3)). A.hove grade 
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Approved 
well seal 

Figure 26. Factory-assembled spool pitless unit installation. 
(For acceptable procedures for connection of the unit to the well 
casing pipe sees. NR 112.31(3)). 
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Figure 27. Non-spool type pitless units. (For acceptable 
procedures for connection of the units to the well casing pipe 
sees. NR 112.31(3)). 
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Figure 28. A weld-on pitless adapter. 
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( d) The portion of the well casing pipe above a short length pitless unit 
shall be steel or thermoplastic well casing pipe meeting the requirements 
of s. NR 112.17. 

( e) When thermoplastic well casing pipe is extended above the depth of 
the buried pump discharge line, the thermoplastic pipe shall be con
tained in a pump house or in an oversized steel pipe extending from below 
the frost depth to the top of the thermoplastic pipe. 

(f) A permanent tag bearing the message "plastic well casing pipe" 
shall be attached to the top of the well. 

(5) PITLESS RECEIVER TANKS. (a) Steel buried tanks that are part of an 
approved pitless unit shall have a minimum wall thickness of 3/16-inch 
and shall have an identifying seal, label or plate showing the manufac
turer's name and model number. 

Note: It is the intent of the department to have a¼ inch minimum wall thickness not 3/16 
inch. Sees. NR 112.33 (1) (a) 1. 

(b) An approval shall be obtained for the installation of a buried 
pitless receiver tank having a gross volume greater than 1,000 gallons. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.32 Pumps. (1) GENERAL PUMP INSTALLATION REQUIREMENTS. 
(a) The installation of pumps shall be planned and carried out so the 
pump will be: 

1. Installed so it and its surroundings are in a sanitary condition; 

2. Properly sized so as to provide the volume of water necessary, where 
obtainable, for an adequate water supply; 

3. Designed to meet the well characteristics and not exceed the yield of 
the well except when the available aquifer is low producing; 

4. Installed for operation without priming or breaking suction; 

5. Installed in such manner as to provide adequate protection against 
contamination of the water supply from any surface or subsurface 
sources. 

(b) Pump motor lubricant or coolant oil shall be USDA or FDA ap
proved food contact grade formulations. 

Note: Such formulations are usually based on National Formulary, white food grade min
eral oil or inhibited propylene glycol with FDA approved components. 

( c) Every pump shall be installed with an above-ground discharge 
such as depicted in figure 32, an approved subsurface pitless adapter or 
pitless unit such as depicted in figure 33 or an approved subsurface well 
casing pipe connection. 

(2) OFF-SET PUMP INSTALLATIONS. (a) Buried suction pipes. 1. Buried 
suction pipes shall be enclosed in a pressure conduit and the annular 
space maintained under pressure at all times with water from the system. 
N onpressure conduits may not be used. 

Note: In areas especially prone to lightning strikes to wells having submersible pumps, the 
department will grant variances to the prohibition against nonpressure conduits. 
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2. When a suction pipe crosses a sewer, the suction pipe shall be laid 
according to the sewer separation requirements of s. NR 112.32 ( 4). 
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A. A male threaded unit 
screwed into full coupling(s) 
which are screwed onto 
threaded well casing{s). 

8. A male threaded unit 
screwed into full coupling(s) 
{1/3 reamed), which are 
welded onto unthreaded 
well casing(s). 

C. A female threaded unit 
screwed onto threaded pipe 
nipple which is screwed into 
full coupling (1/3 reamed), 
that is welded onto unthreaded 
well casing. 

- Exterior weld 

=-=·=::::.:J Interior weld 

C 

===;;;;; 

Figure 30. Pitless unit connections for wells with steel well 
casing pipe. NOTE: A well casing pipe nipple, ½ threaded-½ 
beveled may be used in lieu of a full pipe coupling. 
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SHORT BODY FACTORY ASSEMBLEO PITLESS UNITS 

A male threaded metal unit 
screwed into plastic couplings, 
which are solvent welded onto 
plastic well casings. 

LEGEND 

--- Exterior weld 

:::== Interior weld 

'?/ff/ff~ Internal solvent weld 

The bottom of a male threaded 
metal unit,screwed into plastic 
coupling which is solvent welded 
onto plastic well casing. A steel 
well casing riser which has been 
welded to full metal coupling 
(1/3 reamed),which is screwed 
onto top of unit. 

FULL LENGTH FACTORY ASSEMBLED PITLESS UNITS 

A male threaded metal unit 
screwed into plastic coupling, 
which is solvent welded onto 
plastic well casing. 

A female threaded metal unit 
screwed onto threaded steel pipe 
nipple.which is screwed into plastic 
coupling that has been solvent 
welded onto plastic well casing. 

Figure 31. Pitless unit connections for wells with 
thermoplastic well casing pipe. 
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3. Pressure conduits may terminate at the end of a horizontal pipe en
tering a basement. Any unburied pump suction pipe in the basement not 
enclosed in a pressurized conduit shall be at least one foot above the base
ment floor. A pressure (box) elbow may be used to extend the pressurized 
conduit to a point above the basement floor. Pressure (box) elbows may 
be buried. 

4. A shallow well pump shall discharge to a seal-cross fitting before 
being connected to a pressure tank. A control valve may not be installed 
in the discharge pipe between the pump and the seal-cross fitting. 

5. Figures 34 to 36 depict offset pumps with pitless adapters and pres
sure conduits. 

(b) Pump height. The department recommends that the pump impeller 
or cylinder for offset pumps be located at an elevation above the estab
lished ground surface but shall be located at an elevation not subject to 
flooding and at least one foot above the basement or pit floor. 

(3) PUMP INTAKE SETTING. When a well is constructed in an unconsoli
dated formation, the pump intake shall be set at least 5 feet above the 
bottom of the well casing pipe or drive pipe casing or above the top of the 
screen. This is depicted in figure 37. When a pump is replaced and set to a 
greater depth in a well, an attempt shall be made to ascertain the well 
construction so this requirement can be made. The pump shall provide 
an adequate quantity of water, where obtainable, for the intended pur
pose of the well. 

Note: The department may grant variances to the 5-foot reqUll'ement of this subsection in 
low permeability, low yielding formations. 

(4) BURIED DISCHARGE LINES FROM SUBMERSIBLS PUMPS. (a) Pressure 
requirements. Buried discharge lines from submersible pumps shall meet 
the requirements of s. NR 112.28 and shall be maintained under system 
pressure at all times. Check valves may not be placed in the pump dis
charge pipe beyond a buried section of pipe between a well and a pressure 
tank. The check valves shall be located at the top of the submersible 
pump, or in that portion of the discharge pipe before it becomes buried, 
or on the spool of an approved spool-type pitless unit. 

(b) Separation from sewers. When a water discharge line crosses a sani
tary sewer, the water discharge line piping within 10 feet of the point of 
crossing shall be installed: 

1. At an elevation at least 12 inches above the top of the sewer mea
sured from the bottom of the water line; or 

2. At least 18 inches below the bottom of the sewer measured from the 
top of the water line; or 

3. Within a waterproof sleeve made of materials as specified for sani
tary building sewers in ch. ILHR 84. 

(5) PUMPS LOCATED BESIDE OR OVER THE WELL. (a) Shallow-well suction 
pumps, deep-well piston pumps and deep-well iet pumps. When the pump 
unit does not effectively seal the top of the well casing pipe and the well 
pump suction pipe or jet pump piping emerges from the top, a threaded 
fitting or an approved type seal with expandable rubber or neoprene gas
ket shall be provided between the well casing pipe and the well pump 
suction pipe or jet pump piping. 
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Figure 34. Shallow-well pump installation for a driven-point 
well. A pressure (box) elbow may be used to extend the 
pressurized conduit to a point above the basement floor. The 
pressure (box) elbow may be buried. 
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Figure 35. Pump installation for a deep well jet pump assembly 
with a pressure conduit having a concentric piping arrangement. 
A pressure (box) elbow may be used to extend the pressurized 
conduit to a point above the basement floor. The pressure (box) 
elbow may be buried. 
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36. Pump installation for a driven point well with a 
jet assembly. A pressure (box) elbow may be used to 
the pressurized conduit to a point above the basement 

The pressure (box) elbow may be buried. 
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Figure 36a. Alternate pump installation for a driven point well 
with a packer jet assembly using a box (ball) elbow. FigurepreparedbyT.Roos. 
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Figure 36b. Offset pump installation discharge piping using a 
buried box (ball) elbow• Figure prepared by T. Roos. 

Register, January, 1991, No. 421 



356-14 
NRU2 

WISCONSIN ADMINISTRATIVE CODE 

=GROUND=,ffl 

2 INCH PIPE 
UNDER PRESSURE 
FROM APPROVED 
PITLESS UNIT 

RETURN TO 
PRESSURIZE CONDUIT 

CONTROL 
VALVE 

PUMP 

,~SHALL0\11 WELL 
SUCTION PIPE 

···············t 

"~ 121NCHES 

! 

TO PRESSURE TANK 

I 
SIDE VIEW OF 
CONDUIT SEAL 
CROSS 

........................................................................................ . ................. . 

CONDUIT SEAL 
CROSS OR 
EQUIVALENT 

CONTROL VAL VE 

=GROUND==Wj 

r··· 
,>112JNCEE8 

2 INCH PIPE 
UNDER PRESSURE 
FROM APPROVED 
PITLESS UNIT 

:·;:;;;:;·:;:;:;;;·=;:;:;:,r:;;;:;·:;:;:;:::;:;:.r;• 

CONCENTRIC SUCTION PIPE 

RETURN 

TO PRESSURE 
TANK 

BOX(BALLJELBOW 
MAY BE BURRIED 

12 INCHES IS THE MINIMUM 
DISTANCE ABOVE THE FLOOR 
THAT A SUCTION PIPE 
(SHALLOW AND/OR DEEP 
WELLJ MAY EXIT A 
PRESSURIZED CONDUIT. 

Figure 36c. Alternate offset pump installation discharge piping 
using a buried box (ball) elbow and seal cross fitting. Figure prepared byT.Roos. 

Register, January, 1991, No. 421 



DEPARTMENT OF NATURAL RESOURCES 356-15 
NR 112 

Figure 37. Illustration of requirement that the pump intake 
shall be installed at least 5 feet above the top of well screen 
in an unconsolidated formation well. 
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(b) Lineshaft turbine pumps. 1. General sealing requirements. Line
shaft turbine pumps shall be mounted on the well or over the well casing 
pipe on a pump platform or well casing pipe flange so as to effectively seal 
the top of the well. Any opening through the pump discharge head shall 
be sealed watertight. 

2. Specific sealing requirements. The discharge head for a lineshaft tur
bine pump may be installed over the well casing pipe under the following 
conditions: 

a. A minimum 12 inch high concrete pump platform shall be poured 
surrounding the well casing pipe. The well casing pipe shall project at 
least one inch up into the pump discharge head as depicted in figure 38A. 

b. If the pump discharge head does not have enough recess to extend 
down over the well casing pipe at least one inch, a cast iron or steel sub
base sanitary ring at least one inch thick shall be bolted to the base of the 
discharge head and installed surrounding the well casing pipe. A com
pressible neoprene gasket shall be installed between the base of the dis
charge head and the sanitary ring or subbase unless the metal surfaces 
are machined. This is depicted in figure 38L. As an alternative a flange 
may be welded to the top of the well casing pipe as depicted in figure 38C. 

c. If a concrete pump platform is not to be poured surrounding the well 
casing pipe, a steel flange shall be welded watertight to the top of the well 
casing pipe. The base of the discharge head shall be bolted to the casing 
flange and a compressible neoprene gasket shall be installed between the 
two. This is depicted in figure 38D. 

d. The well casing pipe may be enlarged above grade to accommodate 
the pump column flange, by fillet welding or threading a steel flange plate 
watertight to the top of the well casing pipe. A piece of larger diameter 
pipe meeting Table V requirements shall then be fillet welded watertight 
to the top of the flange plate. The pump discharge head shall then be 
installed as provided in subpars. a. to c. 

3. Lubrication of lineshaft turbine pumps. a. Water lubricated line~ 
shaft turbine pumps shall be used for potable wells. In water levels 
deeper than 50 feet, the pump column bearings shall be pre-lubricated 
prior to pump start up. Lubrication during pump backspin shall be pro
vided if necessary. Water for lubrication of pumps shall be supplied by 
piping connected to a supplemental pressure system of the potable water 
supply. Water lubricated lineshaft turbine pumps are recommended for 
nonpotable wells. 

b. Oil lubricated lineshaft turbine pumps may be used for potable wells 
when the pumping water level is deeper than 250 feet except when the 
pump operation is expected to lower the water level in the well to a point 
below 5 feet above the bottom of the well casing pipe. Oil lubricated line
shaft turbine pumps may be used for nonpotable wells providing the lu
bricants are USDA or FDA approved food contact grade formulations. 

Note: Such formulations are usually based on National Formulary white, food grade min
eral oil. 

Note: The department may allow the installation of oil lubricated lineshaft turbine pumps 
for potable wells when the pumping water level is less than 250 feet deep when unique circum
stances warrant such installation. 
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Figure 38. Pump installations for high capacity wells with 
lineshaft turbine pumps. 
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(6) DISCHARGE LINES FROM LINESHAFT TURBINE PUMPS. (a) Pres
surized. Discharge lines from lineshaft turbine pumps that are main
tained under system pressure at all times shall contain an air-vacuum 
relief valve preceding a check valve. A well vent shall be installed in the 
pump base. This is depicted in figure 39. 

Note: Where backspin may be expected to occur, the department recommends a time delay 
or backspin ratchet be provided to protect the motor in the event the pump controls are 
energized before the pump stops backspinning. 

(b) N onpressurized. Buried discharge lines from lineshaft turbine 
pumps that are not maintained under system pressure at all times shall 
contain an UL approved check valve or shall contain an air-vacuum re
lief valve near the pump, and prior to any buried portion of discharge 
pipe. 

(c) Hand pumps. I. Hand pump heads shall be designed and fabricated 
so there are no unprotected openings, other than the spout, to the inte
rior of the pump. The water spout shall turn downward and be closed on 
top. A separate watertight port shall be provided for priming. Unsealed 
openings may not exist in the pumpbase. 

2. Hand pumps shall be connected firmly to the well casing pipe by 
threading in small diameter well casing pipe or by bolting the pump base 
flange to a well casing pipe flange with a gasket to seal the top of the 
casing. This is depicted in figure 40. 

(7) CASING NOT PART OF PUMP INSTALLATION. The well casing pipe for 
any drilled well greater than 2 inches in diameter may not be used as a 
delivery pipe in the pumping operation, except when the well casing pipe 
is under continuous pressure as with a packer-jet pump installation. 

(8) PUMP INSTALLATIONS FOR FLOWING WELLS. (a) Underground pipe 
connections. Underground pipe connections may only be made to a flow
ing well with an approved pitless adapter. 

(b) Unprotected suction lines. An offset shallow well pump may not be 
connected directly to the buried pipe exiting a pitless adapter or unit of a 
flowing well or to a pipe extending out of the seal at the top of the well 
and redirected back into the ground. Buried piping from the flowing well 
shall discharge to a surge tank having either an overflow pipe or an air
vacuum relief valve installed in the top of the tank. A booster pump shall 
be connected to the surge tank and discharge into a pressure tank. 

(c) Overflow piping. l. When a flowing well is placed in use, the flow 
from the well shall be regulated by means of a control valve with a 
screened outlet or with a restricting orifice to prevent waste of water. 
The control valve shall be restricted as much as possible and closed if the 
flow ceases. 

2. A controlled overflow pipe may be installed for a flowing well to 
prevent damage from overflowing water or to prevent freezing of the top 
of the well. 

3. Overflow to prevent freezing shall be limited to a minimum to pre
serve groundwater and water pressure. The overflow pipe shall be in
stalled to extend at least 12 inches above ground grade or shall extend 
from a surge tank. The overflow pipe shall terminate at least 2 pipe diam
eters above any drain at the well site, building or building basement and 
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the drain shall discharge to the ground at a point at least 8 feet from the 
well. 

(c) Pump installations. Illustrations of acceptable pump installations 
with flowing wells are illustrated in figures 41 to 43. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.33 Water storage vessels. The department recommends that 
pressure tanks be sufficiently sized to provide the minimum pump run 
time recommended by the pump manufacturer. 

Note: Community water systems regulated under ch. NR 111 are required to have a gross 
pressure tank volume of 10 times the pump capacity. 

(1) PRESSURE TANKS. (a) Steel pressure tanks. Tanks relying on expan
sion of a rubber bladder-type liner within a restricting metal container, 
rather than on a water to air interface to provide pressure in the water 
system, may be used. All steel pressure tanks for storing potable water 
under pressure, including those having an air space for expansion, shall 
be identified by seal, label or plate indicating the manufacturers name 
and model number and shall meet the following specifications: 

1. A minimum wall thickness of ¼ inch thickness for pitless receiver 
tanks when they are part of approved pitless receiver units attached di
rectly to the well casing pipe, 

2. Pressure tanks having a gross volume in excess of 500 gallons, and 
not having a water to air interface bladder, shall have the following: 

a. If the tank is buried, all electrical controls extended to at least above 
ground grade. 

b. Each tank shall have an access manhole, a drain, and pressure 
gauge, pressure relief valve, water sight glass and pressure or probe oper
ated controls for the pumps. 

c. An air compressor or other suitable means to add air to the tank. 
Note: The department recommends that the tank have bypass piping to allow operation of 

the system while the tank is being repaired or painted. 

(b) Pressure tank accessibility. An approval shall be obtained for pres
sure tanks having a gross volume greater than 1,000 gallons. The depart
ment recommends that pressure tanks having a volume greater than 
1,000 gallons be installed above ground. When approved tanks are bur
ied, the head end of the tank shall be cradled in a basement wall or in the 
wall of an approved pit to provide access and shall be constructed to the 
specifications for pits described ins. NR 112.36 (2) to provide access to 
the head of the tank. The pit shall have other additional support cradles. 
This is depicted in figure 44. Pitless receiver tanks having a volume 
greater than 1,000 gallons may be installed without an access pit. 

(2) N0NPRESSURE STORAGE VESSELS. Nonpressure storage vessels, 
other than surge tanks, may not be used without approval. Vessel ap
proval is based on methods of construction and sanitary provisions. 
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Pump 
motor 

Steel well casing 

Electrical panel 
with hour .meter 

Screened air-relief 
vacuum breaker 

Concrete pumphouse floor 

Figure 39. Illustration of a high capacity well pump 
installation depicting requirements for pumpage and water level 
measuring devices, well vents and air-relief vacuum breakers. 
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Figure 41. overflow piping arrangement for a flowing well 
with a submersible pump. 
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Figure 42. Flowing well installation with a surge tank 
instead of an overflow piping arrangement. 
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Figure 43. overflow piping arrangement for a flowing well 
with a surge tank and with no pump. 
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(a) Surge tanks. Surge tanks shall meet the requirements for pressure 
tanks described in s. NR 112.33 ( l). 

(b) Reservoirs and elevated storage tanks. A reservoir may be con
structed to store water if it is constructed above the groundwater level 
and in accordance with this paragraph and figure 44A. 

1. General construction specifications. a. Gravity supply pipes shall be 
located entirely above grade and shall be conducted to the reservoir 
through the roof or through the curbing for the manhole. The overflow 
pipe described in sub. b. may be installed at such a level to provide a free
air gap. Buried supply pipe shall be maintained under a continuous pres
sure head which is greater than the ground surface elevation. 

b. An exposed overflow pipe shall be located just under the roof of the 
reservoir or outside the elevated storage tank and shall extend at least 8 
feet away. The overflow pipe shall terminate with a downturned, 
screened elbow located at least 12 inches above ground grade. The pipe 
shall discharge onto a splash plate and have sufficient diameter to permit 
wasting water at a rate in excess of the inflow from the water source. 

2. Steel construction specifications. Steel reservoirs or elevated storage 
tanks shall meet the requirements of AWWA Dl00-84 for welded con
struction or A WWA D 103-80 for bolted construction. 

3. Access. Water storage structures shall be designed with convenient 
access for cleaning and maintenance. 

4. Concrete construction specifications. Reservoirs constructed of con
crete shall meet the following specifications: 

a. The supply pipe and overflow pipe shall extend through the 
structure. 

b. An impervious flexible water stop strip for wall construction joint 
and a reservoir drain facility shall be installed before the concrete is 
poured. 

c. The floor of the reservoir shall be reinforced poured concrete with a 
thickness of at least 6 inches and shall have a curbing wall 6 inches high 
and 6 inches thick having a keyway or a flexible water stop strip for a 
construction joint with the walls. 

d. The walls of the reservoir shall be reinforced poured concrete at least 
6 inches thick and terminate above the established ground grade. 

e. The roof shall be reinforced poured concrete at least 6 inches thick 
and shall extend at least 12 inches above established ground grade. An 
access manhole at least 20 inches in diameter or 20 inches square shall be 
constructed as an integral part of the roof. The manhole shall have a 
curbing wall extending at least 12 inches above the roof. The department 
recommends that the manhole shall be constructed entirely of 4-inch 
thick reinforced poured concrete, but may be fabricated of ¼ -inch steel 
or cast iron frame with a gasket and bolted cover. The curbing shall be 
provided with a snug fitting, overlapping cover with a minimum of 3-
inch wide skirted sides. The department recommends that the cover be 
constructed with welded sheet steel, but may be constructed with rein
forced poured concrete. Concrete shall be mixed according to the require
ments ins. NR 112.26 (7) (b) 2. ors. NR 112.36 (2) (b) 1. 
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(3) PAINTING AND CATHODIC PROTECTION. Metal surfaces shall be pro
tected by paints or other protective coatings, or by cathodic protective 
devices. Paint systems shall be consistent with AWWA standard Dl02 
and approved. Cathodic protection shall be designed and installed by 
competent technical personnel. A copy of the AWWA standards are 
available for inspection at the office of the department of natural re
sources, the secretary of state's office and the office of the revisor of stat
utes, and may be obtained for personal use from AWWA, Inc., 6666 W. 
Quincy Avenue, Denver, Colorado 80235. 

History: Cr. Register, January, 1991, No. 421, ell'. 2-1-91. 

NR 112.34 Sampling faucets. In all pressure water systems, provision 
shall be made for collection of water samples directly from the well by 
installation of a sampling faucet before the pressure tank and any water 
treatment equipment. The sampling faucet shall be installed at least 12 
inches above the floor, have a downturned spout and be in an accessible 
location. All sample faucets shall be metal and shall have a diameter of at 
least one-quarter inch. Petcocks may not be used as sample faucets ex
cept when they are at least¼ inch in diameter. Sample faucets shall be 
installed in the pump discharge piping ahead of the pressure tank entry 
except: 

(1) When a buried pressure tank, a pitless receiver tank or an above 
ground discharge unit is installed, in which case the sampling faucet shall 
be installed immediately following the point of entry into the building or 
building basement. 

(2) When an approved above ground discharge unit is used and the 
pressure tank is in the basement, the sampling faucet shall be installed in 
the service pipe from the tank, at least 12 inches above the floor. The 
sampling faucet may be placed in the pump discharge line if there is no 
loss of air from the system when the faucet is opened. 

History: Cr. Register, January, 1991, No. 421, ell'. 2-1-91. 

NR 112.35 Yard hydrants. Yard hydrants may be installed in a water 
system providing they are not installed in a well, are at least 8 feet from 
the well and comply with the requirements of sub. (1) or (2). All backflow 
prevention devices shall comply with ch. ILHR 84 and shall be installed 
and maintained in accordance with ch. ILHR 82. 

(1) For yard hydrants with underground bleeds, a reduced pressure 
principle backflow preventer or a backflow preventer with intermediate 
atmospheric vent shall be installed in the water supply pipe which ser
vices only the yard hydrant or hydrants. Yard hydrants which have un
derground bleeds and hose threaded outlets shall also have a hose con
nection vacuum breaker installed on the hose threads. 

(2) Yard hydrants without underground bleeds and with hose 
threaded outlets shall comply with par. (a) or (b). 

(a) A hose connection vacuum breaker shall be installed on the hose 
threads, or 

(b) A reduced pressure principle backflow preventer or a backflow pre
venter with intermediate atmospheric vent shall be installed in the water 
supply pipe which serves only the yard hydrant or hydrants. 
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(3) Yard hydrants without underground bleeds and without hose 
threaded outlets may be installed without additional backflow protec
tion if the outlet of the yard hydrants complies with the air gap require
ments in s. ILHR 82.41. 

Note: Chapter ILHR 84 requires that backflow prevention devices such as hose connection 
vacuum breakers, backflow preventers with intermediate atmospheric vent and reduced pres
sure principle backflow preventers must be reviewed by and receive device approval from 
DILHR. Chapter ILHR 82 requirements do not allow backflow preventers to be buried or 
installed in a pit. Installation of hose connection vacuum breakers in areas subject to freezing 
must be of the type that allows draining. DILHR plan approval must be received prior to the 
installation of a reduced pressure principle backflow preventer. Reduced pressure principle 
backflow preventers must be installed by a plumber licensed under ch. 145, Stats. and listed 
by DILHR to do such work. The device must be tested at least once a year by a D ILHR listed 
backflow prevention device tester. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.36 Pits. (1) APPROVALS TO CONSTRUCT PITS. A pit structure that 
is completely or partially below the ground surface or below a building 
floor used for the housing of wells, valves, offset pumps, pressure tanks or 
heads of pressure tanks may not be constructed without prior written 
approval. Subsurface well or pump rooms (alcoves) adjoining a base
ment are pits. Applications shall be submitted to the department on 
forms provided by the department. 

(2) SPECIFICATION FOR NEW PITS. Pits shall conform to figure 45 and 
the following minimum specifications: 

(a) Dimensions. 1. Area. Five square feet of free floor area shall be pro
vided for each square foot of area required for any pump installation 
equipment. The inside area of a pit may not be less than 24 square feet. 

2. Width. The width of the pit shall be not less than 2/3 of the length. 

3. Height. The height inside shall be at least 6 feet, but not less than 6 
inches higher than any equipment installed in the pit. 

4. Walls, floor and roof thicknesses. The wall thickness shall be at least 
6 inches and waterproof. The floor thickness shall be at least 4 inches 
when the floor bears on a footing. Floors used as a wall footing shall be at 
least 6 inches thick from the outside edge of the floor to a point at least 
one foot inside the wall of the pit. The roof thickness shall be at least 5 
inches. 
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(b) Construction. 1. Material. The pit shall be constructed of reinforced 
poured concrete thoroughly puddled in place. The concrete shall be pre
pared according to the specifications of s. NR 112.26 (7) (b) 2. or by 
using clean water and washed sand and gravel or crushed rock in the 
following proportions: 1 part cement, 2 parts sand and 3 parts gravel. 
The water-cement ratio may not exceed 6 gallons of water per 94 pounds 
of cement. A 6 bag concrete mix per cubic yard with a 28-day design 
strength of at least 3,000 lbs. per foot and a slump test of no more than 3 
inches may be used. 

2. Watertight juncture. The junction of walls, floor and roof shall be 
made watertight by use of water stops or keyed joints. Conduits or simi
lar connection with the pit shall be watertight. 

3. Reinforcement. The deck or pit roof and walls of the pit structure 
shall be reinforced with bars or wire mesh to insure strength and 
durability. 

4. Elevation of pit roof. The pit roof, deck or wall top shall be above 
the ground surface. 

(c) Manhole opening. 1. Placement. The pit shall be provided with a 
manhole opening. The opening shall be located directly over the well, 
unless the well casing pipe itself extends through the roof, or if a capped 
section of well casing pipe at least equal in diameter to the well casing 
pipe is cast into the pit roof directly over the well. 

2. Size. The manhole opening shall be at least 20 inches square or 20 
inches in diameter and shall be sufficiently large to allow entrance or re
moval of any unit or equipment to be installed in the pit. 

3. Curbing. The manhole opening shall be provided with a raised con
crete curbing at least 4 inches thick. The curbing shall extend at least 4 
inches above the pit roof. 

4. Cover. A structurally substantial, watertight, overlapping, tight
:fitting, cover with skirted sides at least 3 inches high shall be provided for 
the manhole. The department recommends that a welded sheet steel 
cover be used, but a cover made out of lumber and covered in turn with 
sheet metal or tin may be acceptable if waterproof. 

5. Exceptions. A watertight, cast iron manhole frame and cover with a 
gasket may be substituted for a curbed manhole. When the pit is a sub
surface pumproom (alcove) adjoining a basement foundation, a water
tight concrete plug may be substituted for a curbed manhole if the roof of 
the pit terminates in a walkway, breezeway, patio or porch, providing 
the pit is reasonably accessible. 

( d) Drainage. 1. Gravity drain. The pit shall be drained by a water
tight gravity drain discharging to the ground surface at a point at least 8 
feet from the well. The drain shall be constructed of materials con
forming to ch. ILHR 84 and shall have a minimum diameter of 2 inches 
with a screened outlet. 

2. Pits adjoining basements (alcoves). The subsurface pumproom pit 
may be drained to the basement floor if the pit floor slopes toward the 
basement and if the basement is adequately drained. If the basement is 
not adequately drained, a gravity drain shall be provided for the pit. The 
pit floor shall be one foot above the basement floor. 
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Note: Pits adjoining basements (alcoves) are "subsurface pumprooms". 

(e) Termination of well casing pipe. The well casing pipe shall termi
nate at least 12 inches above the pit floor and be provided with an ap
proved watertight seal. 

(f) Venting.1. Pit. A pit should be vented with two, 2-inch diameter or 
larger galvanized steel pipes located in opposite corners, one pipe to ex
tend to within one foot of the pit floor and the other to extend only 
through the pit roof. If used, the upper end of the vent pipes shall termi
nate with return bends and screened outlets. 

2. Well. The well vent pipe shall extend to the top of the pit and termi
nate with a return bend and a screened outlet. 

(g) Pump installation. The free space in the pit around the well casing 
pipe shall be maintained so that the top of the well casing pipe is readily 
accessible for installation, adjustment or removal of an approved well 
seal and for the installation and removal of the pump or piping. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.37 Water treatment. (1) SCOPE. This section applies to treat
ment of water for potable use in a private or noncommunity water sys
tem except for the disinfection treatment, batch chlorination, and acidi
fication prescribed in ss. NR 112.22 and 112.41. 

(2) GENERAL STANDARDS. (a) Water treatment devices installed in a 
water system shall have a D ILHR plumbing product approval in accord
ance with chs. ILHR 82 and 84. 

(b) A water supply to be treated for health related contaminants or 
requiring approval under sub. (3) shall produce bacteriologically safe 
water prior to treatment, unless the department determines that a bacte
riologically safe water supply is not available. The water system owner 
or operator shall assure that the water supply remains bacteriologically 
safe after installation of a water treatment device. Health related con
taminants are those contaminants for which: primary drinking water 
standards are established in ch. NR 109, public health groundwater 
quality standards are established in ch. NR 140, and health advisories 
are established on a contaminant specific basis by the department. 

Note: The department recommends that a bacteriologically safe water supply be used when 
any water treatment device is installed for removal of any contaminant for any purpose. 

(c) Water treatment devices shall be installed in accordance with the 
manufacturer's printed instructions, chs. ILHR 82 and 84, and, if speci
fied, department written installation approval conditions. If there is a 
conflict between the manufacturer's instructions and the code require
ments or approval conditions, the code requirements and approval con
ditions shall take precedence. 

(d) Water treatment devices shall be installed by a: 

1. DILHR licensed plumber if installed following the pressure tank; 

2. Licensed pump installer if installed before the pressure tank; or 

3. Property owner in a one family building owned and occupied by the 
owner as their home or farm building, except where a D ILHR licensed 
plumber is required by local ordinance. 
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( e) Treatment for control of bacteriologically unsafe water in a private 
or noncommunity water system or for control of contaminant levels in 
excess of primary drinking water standards or health advisories in a non
community water system shall be considered only after constructing a 
new well or reconstructing an existing well in accordance with criteria 
specified by the department staff or after the department determines 
that an alternative safe water system is not available. 

(f) The installation of a water treatment device shall supplement and 
not replace proper well location, construction and water supply 
protection. 

(g) Unless otherwise stated in the department's installation approval, 
treatment devices requiring approval under sub. (3) shall be designed 
and installed to assure control of all water provided by the water system. 
The department's installation approval may exclude treatment of water 
being supplied for certain uses including, but not limited to, outside hose 
bibbs, fire protection systems, boilers used for space heating, turf sprin
kler systems and non-food process water. 

(h) Discharge or disposal of contaminated wastewater, filter media, or 
gases shall comply with applicable State and Federal regulations. 

(3) INSTALLATION APPROVAL REQUIRED. Department installation ap
proval shall be obtained prior to installation if any of the following con
ditions apply: 

(a) The water treatment device is intended to control bacteriologically 
unsafe water. 

(b) The water treatment device is to be installed on or within the well 
or when water treatment occurs within the well. 

(c) The water treatment device is intended to control contaminant 
levels in excess of primary drinking water standards in a private water 
system and the contaminant levels exceed the influent concentrations 
specified in the DILHR plumbing product approval letter. 

( d) The water treatment device is intended to control contaminant 
levels in excess of primary drinking water standards or health advisories 
in a noncommunity water system. 

(e) The department informs the water system owner or operator that 
the water system contamination is complex and department installation 
approval of a water treatment device is required. Complex contamina
tion of a water system may include, but is not limited to the following: 

1. Multiple contaminants; 

2. Contaminants in excess of health advisory levels; or 

3. Contaminants in excess of public health groundwater quality 
standards. 

(f) The department has ordered the discontinued use of a water 
system. 

(g) Fluoride treatment of a water system. 

( 4) APPLICATION AND APPROVAL CONDITIONS. (a) In addition to the in
formation required ins. NR 112:09 (2), the department may require the 
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applicant to describe the proposed water treatment device; provide a 
sketch of the proposed installation; include information on results of an 
analysis of coliform bacteria taken within 6 weeks of application and 
analysis of contaminants intended to be controlled by the water treat
ment device; and describe the proposed water quality monitoring, oper
ating, and maintenance programs. Additional sampling and information 
may be requested depending on the nature of the contamination and 
other site specific conditions. Analysis of samples shall be performed by a 
Wisconsin certified laboratory. 

(b) The department may require operational procedures including pe
riodic sampling and analysis, device maintenance, and inspection provi
sions in its installation approval of a water treatment device. 

(c) The department may require the owner to file a statement on the 
property deed regarding the need for a water treatment device. 

(d) The department may require the water system owner or operator 
to shut off, by pass or disconnect a water treatment device installed up
stream of the first sampling faucet after the well for a period of up to two 
weeks in order to obtain a sample of untreated water for purposes of 
analysis for coliform bacteria or other contaminants. 

( e) At a minimum, fluoride treatment installations shall comply with 
the following standards: 

1. The fluoride is added with a positive displacement-type feed pump; 

2. A spring loaded check valve is installed between the positive dis
placement-type feed pump and the point of injection to prevent backflow 
of untreated water into the solution tank; 

3. A spring loaded check valve is installed to prevent the siphoning of 
fluoride into the water; 

4. The feed pump and the well pump are electrically wired in interlock 
with a flow switch connected in series from the feed pump into the well 
pump and there are no water outlets upstream of the point of fluoride 
injection; 

5. The feed pump has a metering device for measuring fluoride flow 
rates; and 

6. The storage tank is covered and installed at an elevation lower than 
the feed pump. 

Note 1: Primary drinking water standards are contained in ch. NR 109 . 

Note 2: All owners or operators of water systems containing contaminants should consider 
the merits and availability of a naturally safe water system prior to considering the alterna
tive of long-term water treatment device installation and use. If water treatment has been 
selected, then point-of-entry water treatment devices should be considered for those contami
nants that may have dermal or inhalation exposure routes. 

. History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.38 Injection of fertilizers or pesticides for agricultural purposes. 
(1) POTABLE WATER SUPPLIES OR SYSTEMS. Chemical addition to a pota
ble well or water system may only be undertaken according to the re
quirements of s. NR 112.37. The injection of fertilizers or pesticides into 
a potable well or water system is prohibited. Fertilizers or pesticides may 
be used with potable water systems by repumping from a tank or a pond. 
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The discharge from the well pump into a reservoir or pond shall have a 
free fall from a point at least 2 feet above the established reservoir or 
pond overflow elevation. 

(2) N0NP0TABLE WATER SUPPLIES. (a) Inj"ection of fertilizers. I. Injec
tion of fertilizers into a nonpotable well, well pump suction pipe or pump 
column is prohibited. 

2. Fertilizer may be injected in the discharge pipe of a booster pump 
delivering water from a tank or sealed pond into which the well pump 
discharges through an air gap from a point at least 2 discharge pipe diam
eters above the overflow level of the tank or pond. 

3. Fertilizer may be injected into the well pump discharge pipe of a 
nonpotable water system if it is injected with a positive displacement 
type chemical feed pump or other approved equipment at a point down
stream of a reduced pressure principle backflow preventer which com
plies with ch. IHLR 84 and is installed in accordance with ch. ILHR 82 
or downstream of an UL approved check valve installed in the well pump 
discharge pipe at the well site. The chemical feed pump shall be shut off 
at least 10 minutes prior to shutting off of the well pump so as to purge 
the chemical from the water system. 

4. Fertilizer may be introduced into the well pump discharge pipe of a 
nonpotable water system if it is aspirated into the well pump discharge 
pipe with a venturi-type aspirator and the injection point is downstream 
of a barometric pipe loop extending at least 35 feet above the highest 
part of the downstream discharge piping. 

(b) InJ°ection of pesticides. 1. The injection of pesticides into a nonpot
able well, well pump suction pipe or pump column is prohibited. 

2. Pesticide may be injected in the discharge pipe of a booster pump 
delivering water from a tank or pond into which the well pump dis
charges through an air gap from a point at least 2 discharge pipe diame
ters above the overflow level of the tank or pond. 

3. Pesticide may be injected into the well pump discharge pipe of a 
nonpotable water system if it is injected with a positive displacement 
type chemical feed pump or other approved equipment at a point down
stream of a reduced pressure principle backflow preventer, which com
plies with ch. ILHR 84 and is installed in the well pump discharge pipe at 
the well site but subject to the following conditions: 

a. The department shall be notified by the owner of the nonpotable 
water system of when and where a reduced pressure principle backflow 
preventer is installed in a system and when it is removed, 

b. The reduced pressure principle backflow preventer shall be installed 
and maintained in accordance with ch. ILHR 82, 

c. The reduced pressure principle backflow preventer shall be installed 
above the regional flood level and the location shall be accessible for test
ing, inspection and maintenance, 

d. The reduced pressure principle backflow preventer may not be by
passed or made inoperative nor removed from an irrigation system in 
which pesticides continue to be injected into the well pump discharge 
pipe, 
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e. Annual testing of the reduced pressure principle backflow preventer 
shall be conducted with a differential pressure gauge in accordance with 
the ASSE Standard 1013 testing method for reduced pressure principle 
backflow preventers by a DILHR listed backflow prevention device tes
ter, and the owner of the system shall send a report of the test results to 
DILHR at least once each year, and 

f. Pesticide application and use in compliance with this section shall 
conform to ch. Ag 29. 

Note: Lists of DILHR approved reduced principle backflow preventers are available from 
DILHR. Listing as a tester of reduced pressure principle backflow preventers may be ob
tained following successful completion of a training course accepted by D ILHR. Lists of test
ers willing to perform the required testing are available from DILHR. 

4. Pesticide may be introduced into the well pump discharge pipe of a 
nonpotable water system if it is aspirated into the well pump discharge 
pipe with a venturi-type aspirator and the injection point is downstream 
of a barometric pipe loop extending at least 35 feet above the highest 
part of the downstream discharge piping. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.39 High capacity well water level and water usage measurement. 
(1) WELL WATER LEVEL MEASUREMENT. The department may require the 
installation and calibration of means for the measurement of static and 
pumping well water levels for any high capacity well and may require the 
operator of the well to submit monthly reports of this information. In
stallation shall be made in a manner as to prevent entrance of contami
nants to the water system and in compliance with approval conditions 
and as depicted in figure 39. 

(a) When an air line with altitude gauge is installed in a well, the 
equipment and installation shall meet the following requirements: 

1. When the top of the well is not housed in a pumphouse or other 
structure, that portion of the air line extending above the pump dis
charge head or well seal, and to a depth of at least 3 feet into the well, 
shall be metal or shall be fiber or wire-braided reinforced tubing. An "air 
quick-disconnect" fitting shall be installed for the top of the air line such 
that the altitude or pressure gauge may be easily removed and stored in a 
dry place when water levels are not being measured. The "air quick-dis
connect" fitting shall be installed to point downward or shall be capped 
such that contaminants cannot enter the air line. 

2. A silicone rubber sealant or a watertight threaded metal fitting shall 
be used to seal the opening in the pump discharge head or the well seal 
through which the air line extends. 

(b) When an electrical water level sensing device, a steel tape or simi
lar means for use in measuring water levels is used in lieu of an air line 
with altitude gauge, the opening in the pump discharge head or well seal 
used for the measurements shall be sealed watertight when water levels 
are not being measured. 

(2) RECORDING TOTAL WATER USAGE. The department may require the 
installation and calibration of means for the recording of total water us
age from a high capacity well and may require the operator to the well to 
submit monthly reports of this information. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 
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NR 112.40 Above ground pumphouses. When a structure is constructed 
to house a well, it shall be weather- and frost-proof, if needed. Above 
ground pumphouses shall be constructed with the following minimum 
features: 

(1) When a poured-concrete floor is provided, the top of the floor shall 
be at least 4 inches above the established ground grade and sloped 
toward the drain or door, or away from the well. A watertight bond shall 
be provided between the well casing pipe and the concrete; 

(2) A door opening outward when the structure is large enough, or a 
trapped floor drain discharging to the ground surface at least 8 feet from 
the well when a door is not installed; 

(3) Protection from freezing for the well, pressure tank and piping, if 
needed; 

( 4) Hinged roof or removable hatch over the well or some provision for 
pulling the pump; and 

(5) The structure may not be used for storage materials that could 
contaminate the well. 

Note: Dimensions, insulated walls and roof and actual details of wall and roof design are 
optional. See figure 46. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

NR 112.41 Disinfection, flushing and sampling. (1) DISINFECTION. When 
a well cap or well seal is removed from the well casing pipe or from the 
top of a pitless unit, or whenever a pitless adapter or pitless unit is en
tered in a buried portion of the adapter, or a portion to buried, for the 
purpose of installing, replacing or repairing equipment located within 
the well, the well and discharge piping shall be thoroughly disinfected by 
the pump installer or constructor using either a chlorine bleach, sodium 
hypochlorite or calcium hypochlorite solution, Chlorine compounds hav
ing additives may not be used. 

(a) The disinfectant shall be dispersed throughout the entire water col
umn and in the water system. 

(b) A chlorine solution with a minimum of 100 mg/I of chlorine shall be 
used to disinfect wells and water systems. 

( c) The disinfectant solution shall be prepared according to s. NR 
112.22( 4) and shall remain in the system at least 8 hours, except for 
emergency situations when water is needed without delay. A contact 
time of at least 30 minutes shall be provided for emergency situations. 

(2) FLUSHING. The pump installer or his or her agent shall thoroughly 
flush the system of chlorine after disinfecting and before the pump is 
placed in normal service. 
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Figure 46. Pumphouse specifications. 
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(3) SAMPLING. (a) For potable wells, the pump installer, constructor or 
his or her agent shall collect a water sample to be analyzed for coliform 
bacteria following completion of the original pump installation before 
the system is placed into service or thereafter anytime the well or well 
casing pipe is entered. The department recommends the sample also be 
analyzed for nitrate. When required, the sample shall be collected within 
30 days after completion of the work. If the installation is completed at a 
time when the sample will be received at a certified laboratory later than 
48 hours after the sample was collected, the sample does not have to be 
taken before the system is placed into service. 

Note: The department strongly recommends that a water sample be collected in all cases. 

Note: The pump installer may designate the owner, the property lessee or any other person 
to flush the system or collect the sample. 

(b) The water sample shall be submitted according to the require
ments ins. NR 112.22 (6) (b). 

(c) The pump installer or constructor shall provide the well owner or 
the well owner's agent with a copy of the laboratory analysis report 
within 10 days of the pump installer's or constructor's receipt of the 
report. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 

Subchapter IV - Standards for Existing Installations 

NR 112.42 Criteria for evaluation. (1) LOCATION, WELL CONSTRUCTION 
AND WATER QUALITY. Each existing installation shall be viewed as an in
dividual unit and its acceptability for use as a source of potable water 
shall be determined on the basis of its location, construction and water 
quality. Existing installations shall be evaluated according to and shall 
comply with the location and construction standards in effect at the time 
they were constructed, or if constructed prior to April 24, 1936, with the 
standards adopted on that date. Existing installations having features 
not meeting the requirements of this section shall be upgraded as speci
fied ins. NR 112.04 (2) according to requirements for new construction 
or shall be abandoned according to the criteria and requirements of s. 
NR 112.26. 

(a) Location. The well location shall conform to the requirements in 
effect at the time the well was constructed, or if constructed prior to 
April 24, 1936, shall be in a location that provides reasonable sanitary 
protection. A well which meets the location requirements in effect at the 
time of construction, but not meeting the location requirements of s. NR 
112.08 may only be reconstructed with approval. 

(b) Well construction. The well construction shall be in compliance 
with the construction requirements in effect at the time the well was con
structed. A well which was constructed to meet the requirements in effect 
at the time of construction, but not meeting the construction require
ments of ss. NR 112.12 to 112.15 may only be reconstructed with 
approval. 

(c) Water quality. A well should produce bacteriologically safe water 
and produce water free from contaminant levels in exceedence of the 
drinking water standards of s. NR 112.06. If a well does not produce 
bacteriologically safe water or produces water containing contaminant 
levels in exceedence of the drinking water standards of s. NR 112.06 the 
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department may require the water system to be upgraded to meet the 
requirements of this chapter or abandoned according to the criteria and 
requirements of s. NR 112.26. 

(2) PITS. Existing pits and subsurface pumprooms shall comply with 
the conditions of an approval to construct the pit if constructed after 
April 10, 1953 or shall meet the following minimum requirements: 

(a) Construction. The entire pit or subsurface pumproom structure 
shall be constructed of reinforced watertight poured concrete. If the pit 
or a subsurface pumproom pit connected to a basement has a history of 
being continuously dry, walls of concrete block, brick or stone with 
mortared joints may be approved. The junction of walls and floors and 
all openings in the structure shall be sealed watertight. The roof or deck 
shall be at or above the ground surface. Requirements for existing pits 
are depicted in figures 4 7 and 48. 

(b) Access. The pit shall be provided with a manhole opening, having a 
raised curbing edge at least 4 inches higher than the pit roof. A structur
ally substantial, waterproof, overlapping, tight-fitting cover with skirted 
sides shall be provided for the manhole. A watertight, cast-iron manhole 
frame and cover bolted in place with a gasket may be substituted for a 
curbed manhole. A subsurface pumproom pit adjoining a basement or a 
pit not having the manhole centered over the well may have a section of 
well casing pipe installed directly above the well. This pipe shall be equal 
in size or larger than the well casing pipe and it shall be sealed with an 
approved well seal or cap. 

(c) Drainage. The department recommends that a pit be drained by a 
separate, metal, gravity drain discharging to the ground surface or to a 
subsurface pocket of permeable sand or gravel. The drain pipe shall be 
watertight. If there is a backflow or seepage from the drain into the pit at 
any time, the drain shall be sealed. When a drain is not installed, the 
department recommends that the pit have a watertight sump. A subsur
face pumproom pit adjoining a basement may be drained to the base
ment if the basement is adequately drained. If the basement is not ade
quately drained, a partition wall in the entrance at least one foot higher 
than the pit floor shall be provided. Well subsurface pumproom pits ad
joining basements where the basement is subject to flooding shall be dis
continued for use as a well pit and the well shall be abandoned according 
to s. NR 112.26. The pit need not be abandoned. Pit drains or sump 
pump discharge pipes may not be directly connected to a sewer or other 
plumbing system. 

( d) Well height. The well casing pipe shall terminate at least 6 inches 
above the floor of a pit or a subsurface pumproom pit connected to base
ment and shall be provided with an approved sanitary well seal. If the 
well casing pipe does not extend at least 6 inches above the floor, the pit 
may remain in service only if the well casing pipe is extended to at least 
12 inches above the pit floor and if the pit structure meets the require
ments of this section. 
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(e) Pit venting. Well pit vent pipes, if used, shall be located in opposite 
corners. One pipe shall extend to within one foot of the pit floor and the 
other extend only down through the pit roof. The upper end of each vent 
pipe shall extend watertight through the pit roof and terminate with a 
reverse bend and screened outlet. 

Note: Approval has been required to construct a pit since April 10, 1953. 

(3) NONCOMPLYING PITS. When the pit structure does not meet the 
minimum construction requirements of sub. (2) or when water gains ac
cess to a pit through the floor or walls, the pit shall be abandoned and 
filled after properly extending the well casing pipe above grade or prop
erly abandoning the existing well according to s. NR 112.26. At least one 
wall of the pit shall be removed or the wall perforated, and the floor shall 
be perforated to facilitate good drainage. If the pit is a subsurface pum
proom, the pit need not be filled. Any modifications to the pit allowed by 
the department shall be made to meet the requirements for new pits in s. 
NR 112.36. 

( 4) RESERVOIRS. (a) An existing reservoir shall be constructed of steel 
or reinforced concrete. If constructed with concrete, the roof shall be 
watertight, reinforced, poured concrete having a thickness of at least 5 
inches. The walls and floor of the reservoir shall be watertight and con
structed of reinforced, poured concrete or equivalent watertight 
construction. 

(b) The manhole curbing shall extend at least 12 inches above the es
tablished ground grade. If the reservoir roof terminates above the estab
lished ground grade, the curbing shall terminate at least 6 inches above 
the reservoir roof. The manhole shall be provided with a waterproof, 
tight-fitting, overlapping metal cover with skirted sides. 

(c) A reservoir overflow pipe shall be installed watertight just under 
the roof of the reservoir and entirely above the established ground grade. 
It shall terminate at a point at least 12 inches above the established 
ground grade with a screened, downturned elbow. If an existing overflow 
pipe is totally buried between the reservoir and its outlet, it shall be elim
inated by properly sealing the pipe with concrete at the reservoir. 

( d) A gravity discharge pipe to the reservoir shall extend entirely 
above established ground grade and through the roof of the reservoir or 
manhole curbing. Service pipe connections shall be sealed watertight. A 
pressurized service pipe may be connected to the reservoir below ground 
grade provided it is under a continuous pressure which is greater than the 
ground surface elevation. 

( e) The reservoir shall meet the location requirements listed in Table A 
in effect at the time of its construction. 

( 5) DUG WELLS. An existing dug well may be continued in service only 
if it continuously produces water bacteriologically safe and containing 
contaminant levels below the drinking water standards of s. NR 112.06. 
Use of dug wells is not recommended by the department. A dug well may 
not be reconstructed without approval. Existing dug wells shall meet the 
following minimum construction requirements: 

(a) Curbing. The curbing of every dug well shall be of watertight rein
forced poured concrete or at least 3/16 inch thick steel curbing with 
watertight joints. Fieldstone curbing may not be used. The curbing shall 
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extend above grade at least 8 inches and be protected from flooding. An 
open annular space may not exist around the dug well curbing. 

(b) Depth. If the well was dug after June, 1975, the watertight curbing 
shall extend to a depth of at least 25 feet below ground surface and the 
well shall produce bacteriologically safe water. If the well was dug prior 
to June, 1975, the watertight curbing shall extend to at least the 12 foot 
depth and the well shall produce bacteriologically safe water. 

(c) Cover. The dug well cover shall be of watertight, reinforced con
crete at least 5 inches thick and wide enough to overlap the curbing by at 
least 2 inches. It shall provide a tight seal and be free of joints. A steel 
well casing pipe sleeve meeting the requirement for potable well casing 
pipe ins. NR 112.17 shall extend watertight through the cover to provide 
access for installing the pump. The steel well casing pipe sleeve shall ex
tend at least 8 inches above the cover and have a watertight seal. 

(d) Equipment location. Pumping equipment or attachments may not 
be installed for a dug well so that access to the interior of the well will be 
required for maintenance or repair. 

(6) PUMP AND PUMP DISCHARGE INSTALLATIONS. Existing pump instal
lations constructed prior to April 10, 1953 shall reasonably comply to the 
requirements that went into effect on April 10, 1953. Existing pump in
stallations constructed after April 10, 1953 shall conform to the following 
requirements: 

(a) Installations for water supplies serving a maximum total of 3 fami
lies in residential units shall meet the following requirements: 

1. The subsurface connection to the well casing pipe may be made with 
an approved weld-on pitless adapter or with an approved pitless unit 
providing the adapter or unit is installed according to the requirements 
of ss. NR 112.31 (1), (2) (a), (3) and (4). 

2. For off-set pump installations, any buried suction pipe shall be con
tained in a sealed pressurized or in a non pressurized conduit, meeting the 
pipe requirements of Table V, between the connection to the well casing 
pipe and a basement, or shall be properly connected to the well with an 
approved pitless adapter or pitless unit. Unprotected buried suction lines 
may not be used. N onpressure conduit welded or threaded to the well 
casing pipe shall enter the basement such that the bottom of the conduit 
is at least 6 inches above the basement floor. 

Note: The department recommends that the pump impeller or cylinder of pump units be 
located in basements not subject to flooding and be at least one foot above the floor. See figures 
49 and 50 for nonpressure conduit installations. 

3. Buried submersible pump discharge pipes connected to pitless 
adapters or pitless units shall conform to the specifications in s. NR 
112.17 for steel pipe or shall conform to the requirements in the "Pipe 
and Tubing for water services and private water mains" table in ch. 
ILHR 84. This pipe shall be maintained under system pressure at all 
times. No check valve may be placed in the pump discharge line between 
a pitless adapter or unit and a pressure tank or other pressure vessel. The 
check valve shall be located either at the top of the submersible pump, in 
that portion of the discharge pipe within the well or on the spool of an 
approved spool-type pitless unit. 
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(b) Installation for water supplies serving installations other than 
schools, high capacity well installations and those installations identified 
in par. (a) shall meet the following requirements: 

1. The subsurface connection to the well casing pipe may be made with 
an approved factory-assembled pitless unit providing the unit is in
stalled according to the requirements of ss. NR 112.31 (1) & (3) or (4). 

2. For off-set pump installations, any suction pipe shall be enclosed in a 
sealed pressurized conduit between the connection to the well casing pipe 
and a basement, or shall be connected to the well with an approved fac
tory-assembled pitless unit. The pipe for a pressurized conduit shall meet 
the requirements of Table V and shall enter the basement such that the 
bottom of the conduit is at least 6 inches above the basement floor. The 
department recommends that the pump impeller or cylinder of pump 
units be located in basements not subject to flooding and be at least one 
foot above the floor. See figures 34-36 for pressurized conduit 
installations. 

3. Buried submersible pump discharge pipes connected to pitless units 
shall meet the requirements of sub. (6) (a) 3. 

(c) Pump installations for water supplies serving schools and high ca
pacity wells shall be provided with an above-ground discharge meeting 
the minimum requirements of ss. NR 112.32 (1) (a), (5), (6) & (7), except 
when the high capacity or school approval allowed for alternate 
installation. 

(d) Pit pump setting. A pump located in a conforming pit shall be in
stalled to allow the sealing of the top of the well with an approved sani
tary well seal. 

( e) Pump jacks and hand pumps. Hand pumps may be continued in 
service if the pump base flange is bolted watertight to a well casing pipe 
flange and has a gasket seal. The well casing pipe flange shall terminate at 
the height indicated in sub. (7). 

(f) Pump connections to reservoirs. If water is pumped to a reservoir, the 
piping attachrmnt to the pump shall be made with watertight pipe fit
tings. The discharge pipe from the pump shall enter the reservoir in a 
watertight manner through that portion of the structure extending 
above the ground grade, unless a subsurface reservoir supply pipe is con
nected to the well by an approved pitless adapter and the supply pipe can 
be maintained under a continuous pressure head which is greater than 
the ground surface elevation. In such case the supply pipe shall termi
nate near the bottom of the reservoir. A float control switch or low and 
high water level electrical pump-control elements may be provided to 
control the pump. A check valve may be installed only in the portion of 
the pump discharge pipe located within the well. 
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Figure 49. Minimum requirements for pump installations for 
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(7) HEIGHTS OF EXISTING WELLS. The height wells shall extend above 
grade is as follows: 

(a) Wells constructed prior to April 10, 1953 shall terminate at least 6 
inches above established ground grade, 

(b) Low capacity wells, except school and wastewater treatment plant 
wells, constructed between 1953 and February 1, 1991 shall terminate at 
least 8 inches above established ground grade, 

(c) High capacity, school and wastewater treatment plant wells shall 
terminate at least 12 inches above established ground grade, and 

(d) All wells constructed after February 1, 1991 shall terminate at 
least 12 inches above established ground grade. 

(8) EXISTING WELL SEALS AND CAPS. Wells constructed prior to [the 
effective date of this rule] may be covered with overlapping caps rather 
than vermin-proof caps or seals. Sanitary seals having one or 2-piece 
plate seals may be used, but 2-piece plate seals may be used only if the 
well is enclosed in a pumphouse, building or pit. When a cap or seal is 
replaced, it shall be replaced with an approved vermin-proof cap or an 
approved sanitary well seal. The department recommends that a vermin
proof cap or seal be provided for an existing installation whenever any 
maintenance work is done to the well or pump installation. 

(9) WELLS IN BASEMENTS AND WALKOUT BASEMENTS. (a) Wells in base
ments. 1. Wells constructed after April 10, 1953 terminating in base
ments shall be permanently abandoned according to the requirements of 
s. NR 112.26 unless otherwise accepted by the department. 

2. Wells constructed prior to April 10, 1953 terminating in basements 
shall be evaluated by the department on a case-by-case basis. The crite
ria for evaluation shall be based on the sanitary safety of the well loca
tion and construction, pump installation and condition of the basement 
in terms of the potential for the well to continuously produce water free 
from contaminants. Screens may not be replaced on driven-point wells 
terminating in basements. When a driven-point well screen needs re
placement, the driven-point well shall be permanently abandoned ac
cording to the requirements of s. NR 112.26 unless otherwise accepted by 
the department. Any replacement well shall meet the requirements for 
new wells in this chapter. 

(b) Wells in walkout basements. Existing installations terminating in 
walkout basements may remain in service if the following conditions are 
met: 

1. It is possible to walk directly outside from the walkout basement 
without walking upstairs or upslope. 

2. The surface of the ground around the door of the walkout basement 
slopes down away from the door. 

3. The well and pump are accessible for repair and removal. 

4. The well produces water continuously free from contaminants in 
excess of the drinking water standards of s. NR 112.06. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 
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Subchapter V - Variances 

NR 112.43 Variances. (1) When strict compliance with the require
ments of this chapter is not feasible a variance may be requested. All 
variance requests shall be in writing, except that for situations that re
quire an immediate response, a variance may be requested verbally and a 
verbal variance may be granted by the department and followed up with 
a written confirmation. A variance request shall include the names of the 
owner, the well driller, pump installer, or constructor and the reasons 
compliance with the requirements for this chapter is not feasible. The 
department may request that additional information be submitted by an 
owner's agent but the owner shall sign the variance request. The depart
ment may condition the issuance of a variance by requiring additional 
construction or installation features to safeguard the groundwater and 
water supplied by the installation from contamination. Failure to com
ply with the conditions of a variance or the applicable requirements of 
this chapter voids the variance approval. 

(2) The department may allow a high capacity well with a pumping 
capacity less than 70 gallons per minute to be constructed and to be in
stalled with a pump according to low capacity standards if well water 
depressions and aquifer characteristics warrant less stringent construc
tion requirements. 

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 
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Figure 51. Line A. Percussion methods for low capacity* and 
nonpotable-high capacity wells in unconsolidated aquifers 
overlain by caving material. Well casing pipe shall extend to 
the 25-foot depth or 10 feet below the static water level, 
whichever is greater. The well casing pipe shall be 2 inches 
minimum diameter and may be driven from the ground surface. 

The well casing pipe may be driven from the ground surface. 

Steel well casing pipe 

:- F' K _;-> ,':' ;T.~t~tie_ ~~~~r level 

*Not including school or wastewater treatment plant wells. 
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Figure 52. Line A. Rotary methods for low capacity* and 
nonpotable high capacity wells in unconsolidated aquifers 
overlain by caving material. Well casing pipe shall extend to 
the 25-foot depth or 10 feet below the static water level, 
whichever is greater. 

*Not including school or wastewater treatment plant wells. 

/ 
Bentonite slurry or 
neat cement grout 

Steel well casing pipe 
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Upper enlarged drillhole 
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The upper enlarged drillhole shall be at least 2 inches larger 
in diameter than the nominal well casing pipe diameter for well 
casing pipe with welded joints. For threaded and coupled well 
casing pipe, the diameter shall be at least 4 inches larger than 
the nominal diameter of the well casing pipe. During 
construction the upper enlarged drillhole shall be maintained at 
full diameter by circulating drilling mud. 
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Figure 53. Line B. Percussion methods for low capacity* and 
nonpotable high capacity wells in unconsolidated aquifers 
overlain by non-caving material. Well casing pipe shall extend 
to the 25-foot depth or 10 feet below the static water level, 
whichever is greater. 

*Not including school or wastewater treatment plant wells. 

/ 
Clay or bentonite slurry or 

neat cement grout 
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@ The upper enlarged drillhole shall extend to the bottom of any 
non-caving material or to the 20-foot depth, whichever is the 
lesser. As an alternative to constructing an upper enlarged 
drillhole, granular (8-mesh) bentonite may be mounded surrounding 
the well casing pipe during driving. 
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Figure 54. Line B. Rotary methods for low capacity* and 
nonpotable high capacity wells in unconsolidated aquifers 
overlain by non-caving material. Well casing pipe shall extend 
to the 25-foot depth or 10 feet below the static water level, 
whichever is greater. 

*Not including school or wastewater treatment plant wells. 

/ 
Bentonite slurry or 
neat cement grout 
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Steel well casing pipe 

\ 
Upper enlarged drillhole 

The upper. enlarged drillhole shall be at least 2 inches larger 
in diameter than the nominal well casing pipe diameter for well 
casing pipe with welded joints. For threaded and coupled well 
casing pipe, the diameter shall be at least 4 inches larger than 
the nominal diameter of the well casing pipe. During 
construction the upper enlarged drillhole shall be maintained at 
full diameter by circulating drilling mud. 
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Figure 55. Line c. Percussion methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with at 
least 40 feet of overlying caving material. 

Steel well casing pipe 

The well casing pipe may be driven from the ground surface. 

*Not including school or wastewater treatment plant wells. 
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Figure 56. Line c. Rotary methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with at 
least 40 feet of overlying caving material. 

*Not including school or wastewater treatment plant wells. 

/ 
Drilling mud or 

neat cement grout 
Upper enlarged drillhole 

The upper enlarged drillhole shall be at least 2 inches larger 
in diameter than the nominal well casing pipe diameter for well 
casing pipe with welded joints. For threaded and coupled well 
casing pipe, the diameter shall be at least 4 inches larger than 
the nominal diameter of the well casing pipe. During 
construction the upper enlarged drillhole shall be maintained at 
full diameter by circulating drilling mud. 
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Figure 57. Line D. Percussion methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with at 
least 40 feet of overlying non-caving material. 

*Not including school or wastewater treatment plant wells. 
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@ The upper enlarged drillhole shall extend to the bottom of any 
non-caving material or to the 20-foot depth, whichever is the 
lesser. As an alternative to constructing an upper enlarged 
drillhole, granular (8-mesh) bentonite may be mounded surrounding 
the well casing pipe during driving. 
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Figure 58. Line D. Rotary methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with at 
least 40 feet of overlying non-caving material. 

*Not including school or wastewater treatment plant wells. 
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Steel well casing 

\ 
Upper enlarged drillhole 

The upper enlarged drillhole shall be at least 2 inches larger 
in diameter than the nominal well casing pipe diameter for well 
casing pipe with welded joints. For threaded and coupled well 
casing pipe, the diameter shall be at least 4 inches larger than 
the nominal diameter of the well casing pipe. During 
construction the upper enlarged drillhole shall be maintained at 
full diameter by circulating drilling mud. 
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Figure 59. Line E. Percussion methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with less 
than 40 feet of overlying non-caving material. 

*Not including school or wastewater treatment plant wells. 
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Upper enlarged drillhole (diameter at least 2 inches larger than 
nominal well casing pipe diameter) 

For well casing pipe with welded joints only. For threaded and 
coupled well casing pipe, the diameter shall be at least 
4 inches larger than the nominal diameter of the well casing 
pipe. 
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Figure 60. Line E. Percussion methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with less 
than 40 feet of overlying caving material. *Not including school or wastewater treatment plant wells. 

For well casing pipe with welded joints only. For threaded and 
coupled well casing pipe the diameter shall be at least 4 inches 
larger than the nominal diameter of the well casing pipe. 
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Figure 61. Line E. Rotary methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with less 
than 40 feet of overlying caving material. 

*Not including school or wastewater treatment plant wells. 

/ Steel well casing pipe 

\ 
Neat cement grout Upper enlarged drillhole 

The upper enlarged drillhole shall be at least 2 inches larger in 
diameter than the nominal well casing pipe diameter for well 
casing pipe with welded joints. For threaded and coupled well 
casing pipe, the diameter shall be at least 4 inches larger than 
the nominal well casing pipe diameter. 
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Figure 62. Line E. Rotary methods for low capacity* and 
nonpotable high capacity wells in all types of bedrock with less 
than 40 feet of overlying non-caving material. 

*Not including school or wastewater treatment plant wells. 

/ Steel well casing pipe 

\ 
Neat cement grout Upper enlarged drillhole 
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The upper enlarged drillhole shall be at least 2 inches larger in 
diameter than the nominal well casing pipe diameter for well 
casing pipe with welded joints. For threaded and coupled well 
casing pipe, the diameter shall be at least 4 inches larger than 
the nominal well casing pipe diameter. 
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Figure 63. Line F. Rotary and percussion methods for low 
capacity* and nonpotable high capacity wells in limestone and 
dolomite with less than 20 feet of overlying material. 

*Not including school or wastewater treatment plant wells. 

/ 
Neat cement grout 

' Steel well casing pipe 

\ 
Upper enlarged drill hole 

The upper enlarged drillhole shall be at least 2 inches larger in 
diameter than the nominal well casing pipe diameter for well 
casing pipe with welded joints. For threaded and coupled well 
casing pipe, the diameter shall be at least 4 inches larger than 
the nominal well casing pipe diameter. 
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Figure 64. Line G. Percussion methods for potable high 
capacity, school, and wastewater treatment plant w~lls in 
unconsolidated aquifers overlain by caving material. The well 
casing pipe shall extend to the 60-foot depth or 20 feet below 

~ the static water level, whichever is greater. 
Neat cement grout 

----steel well casing pipe 
\ ' 

Temporary outer casing 
removed after grouting 
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3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 
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Figure 65. Line G. Rotary methods for potable high capacity, 
school, and wastewater treatment plant wells in unconsolidated 
aquifers overlain by caving material. The well casing pipe 
shall extend to the 60-foot depth or 20 feet below the static 
water level, whichever is greater/ /Steel well c\lng pipe 

Neat cement grout 
Upper enlarged drillhole 

;tatic water level 
~ 

The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. 

During construction the upper enlarged drillhole shall be 
maintained at full diameter by circulating drilling mud. 
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Figure 66. Line H. Percussion methods for potable high 
capacity, school, and wastewater treatment plant wells in 
unconsolidated aquifers overlain by non-caving material. The 
well casing pipe shall extend to the 60-foot depth or 20 feet 
below the static water level, whichever is greater. 

Steel well casing pipe 
\ 

Upper enlarged drillhole 

flg~i.B\/t;i 
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~li!l:li~~"'" The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. 
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Figure 67. Line H. Rotary methods for potable high capacity, 
school, and wastewater treatment plant wells in unconsolidated 
aquifers overlain by non-caving material. The well casing shall 
extend to the 60-foot depth or 20 feet below the static water 
level, whichever is greater/ 

Neat cement grout 
Upper enlarged drillhole 

The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. 

During construction the upper enlarged drillhole shall be 
maintained at full diameter by circulating drilling mud. 
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Figure 68. Line I. Percussion methods for potable high 
capacity, school, and wastewater treatment plant wells in all 
types of bedrock with at least 60 feet of overlying caving 
material. 
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The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 
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Figure 69. Line I. Rotary methods for potable high capacity, 
school, and wastewater treatment plant wells in all types of 
bedrock with at least 60 feet of overlying caving material. 
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The diameter of the upper enlarged .drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 

During construction the upper enlarged drillhole shall be 
maintained at full diameter by circulating drilling mud. 
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Figure 70. Line J. Percussion methods for potable high 
capacity, school, and wastewater treatment plant wells in all 
types of bedrock with at least 60 feet of overlying non-caving 
material. 

Steel well casing pipe 
\ 

Upper enlarged drillhole 

The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 
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Figure 71. Line J. Rotary methods for potable high capacity, 
school, and wastewater treatment plant wells in all types of 
bedrock with at least 60 feet of overlying non-caving material. 

The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 

During construction the upper enlarged drillhole shall be 
maintained at full diameter by circulating drilling mud. 
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Figure 72. Line K. Percussion methods for potable high 
capacity, school, and wastewater treatment plant wells in all 
types of bedrock with less than 60 feet of overlying caving 
material. 
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The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 
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Figure 73. Line K. Rotary methods for potable high capacity, 
school, and wastewater treatment plant wells in all types of 
bedrock with less than 60 feet of overlying caving material. 

Steel well casing pipe 
\ 

Upper enlarged dril\hole 

The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 
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Figure 74. Line L. Percussion methods for potable high 
capacity, school, and wastewater treatment plant wells in all 
types of bedrock with less than 60 feet of overlying non-caving 
material. 

I 
Neat cement grout 

The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well. casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 
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Figure 75. Line L. Rotary methods for potable high capacity, 
school, and wastewater treatment plant wells in all types of 
bedrock with less than 60 feet of overlying non-caving material. 

The diameter of the upper enlarged drillhole shall be at least 
3 inches larger than the outside diameter of the well casing 
pipe or well casing pipe couplings, if used. The diameter of 
the well casing pipe and lower drillhole shall be at least 
6 inches. 
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