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History: Chapter NR 112 as it existed on September 30, 1975 was repealed and a new chap­
ter NR 112 was created effective October l, 1975. 

NR 112.01 Purpose. The purpose of this chapter is to establish uniform 
minimum standards and methods of procuring and protecting an ade­
quate supply of ground water safe and fit for human consumption and for 
the preparation of food products through adequate construction or re­
construction of wells and reservoirs, installation of pumping equipment, 
or other methods approved by the department, in conformity with chs. 
144 and 162, Stats. This chapter shall govern the location, construction 
or reconstruction and maintenance of wells and reservoirs, the installa­
tion and maintenance of pumping and treatment equipment, and the su­
pervision of well drillers and pumping equipment installers. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. Register, April, 1978, No. 268, 
eff. 5-1-78. 

NR 112.02 Applicability. The provisions of this chapter shall apply to all 
new and existmg private water supplies, high capacity water systems, 
school water systems, and public water systems, except those for com­
munity w~ter systems serving 15 or more living units. 

Note: An approval from the department is required for high capacity water systems, school 
water systems and sewage treatment plant water systems pursuant to chs. 144 and 162, 
Stats., respectively, prior to construction of any well and installation of any pump. See NR 
112.26. 

Histor~: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. Register, April, 1978, No. 268, 
eff. 5-1-78; am. Register, September, 1978, No. 273, eff. 10-1-78. 

NR 112.03 Definitions. For the purpose of this chapter the following 
terms are defined as follows: 
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(1) "Absorption pond" means an earth structure constructed for the 
purpose of slow disposal of treated sewage or other liquid wastes by soil 
seepage. 

(2) "Adequate water supply" means a water supply which has a yield, 
where obtainable, and the pump capacity to provide the quantity of wa­
ter which the user has stated is necessary for drinking, culinary, food 
processing and other purposes for which the water is intended to be used. 

(3) "Animal enclosure" means a fenced yard or similar uncovered 
structure in which an area of 600 square feet or less is provided for each 
animal unit contained therein and in which animals are enclosed for any 
part of at least 30 separate days per year. 

(4) "Animal lot" means a fenced yard or similar uncovered structure 
in which the concentration of livestock or poultry is such that a vegeta­
tive cover is not maintained. 

(5) "Animal shelter" (paved) means a paved covered structure includ­
ing but not limited to a house or barn in which animals are enclosed for at 
least any part of 30 separate days per year. 

(6) "Animal shelter" (unpaved) means unpaved covered structures in­
cluding but not limited to houses or barns in which animals are enclosed 
for at least any part of 30 separate days per year. 

(7) "Animal unit" means an equivalent of 1,000 pounds of live animal 
weight. 

(8) "Animal yard" means feuced in dirt or concrete area in which cat­
tle or other livestock or poultry are enclosed and includes animal enclo­
sures, animal lots, and animal shelters defined in subs. (3), (4) and (5). 

(9) "Annular space" means the space between 2 concentric cylinders 
or circular objects, such as the space between an upper enlarged drillhole 
and initial protective casing pipe or between the initial protective casing 
pipe and an outer construction pipe or inner liner pipe or between an 
inner liner pipe and lower drillhole. 

(10) "Approval" means the written approval of the department. 

(11) "Cistern" means a covered tank in which rainwater from roof 
drains is stored. 

(llm) "Clay" means an inorganic soil with characteristics of low per­
meability and plasticity index (Pl) of more than 7. 

(12) "Clay slurry" means a fluid mixture of native clay formation or 
commercial clay or clay mineral products and water prepared with only 
the amount of water necessary to produce fluidity. 

(12m) "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. 

(13) "Contaminant" means any matter which may render water bac­
teriologically or chemically impure or turbid so as to make it unfit for 
human consumption. 

(14) "Clear water waste" means cooling water and condensate drain­
age from refrigeration compressors and air-conditioning equipment, 
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waste water drainage from equipment chilling processes, foundation 
drainage water and other water having no impurities or where impurities 
are of such minimum concentration as not to be considered harmful and 
cooled condensate from steam heating systems or other equipment. 

(15) "Drainage system" means the piping within public or private 
premises, which conveys sewage, rainwater or other liquid wastes to the 
point of disposal, but does not include the mains of a public sewerage 
system or private or public sewage treatment plant. 

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

(17) "Drawdown" means the extent of lowering of the water level or 
water pressure in a well when water is pumped or flows from it. 

( 18) "Lower drillhole" means that pa,rt of a drillhole below the vertical 
zone of contamination. 

(19) "Upper drillhole" means that part of the cased drillhole, 
augerhole or excavation constructed through the vertical zone of con­
tamination. 

(20) "Upper enlarged drillhole" means that portion of upper drillhole, 
larger in diameter than the protective well casing and extending through 
all or part of the vertical zone of contamination. 

(20m) "Drinking water standards" means those standards listed in ch. 
NR 109. 

(21) "Driven point well" means a well constructed by joining a "drive 
point" with a length of pipe, extended as may be necessary, and driving 
the assembly into the ground, without a preliminary excavation in excess 
of 10 feet in depth. All other types of wells, including those constructed 
by a combination of jetting and driving, are drilled type wells. 

(22) "Established grade" means the permanent point of contact of the 
ground or artificial surface with the casing pipe or curbing of the well. 

(23) "Established ground surface" means the permanent elevation of 
the surface of the site of the well. 

(24) "Existing installations" means those which are not newly con­
structed or reconstructed prior to the effective date of provisions of ch. 
NR 112 in effect at the time of the inspection. 

(25) "Regional flood" means a flood determined by the department 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 regional flood generally has 
an average frequence of the 100-year recurrence interval flood. 

(26) "Flood plain", for the purpose of this chapter, means the land 
adjacent to a body of water which has been or may be hereafter covered 
by the regional flood. 

(27) "Flood way", for the purpose of this chapter, means the channel of 
a stream and those portions of the flood plain adjoiriing the channel that 
are required to carry and discharge the flood waters or flood flows of any 
river or stream associated with the regional flood. 
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(28) "Flushing" means the act of causing a rapid flow of water from a 
well by pumping, bailing or similar operation. · 

(29) "Grea8e basin" means a watertight tank installed underground 
for the collection and retention of grease from cooking or food processing 
and which is accessible for periodic removal of the contents. 

(30) "Ground water" means that part of subsurface water which is in 
the zone of saturation. 

(30m) "High capacity water supply or system" means one where new 
and existing wells to be constructed, reconstructed, rehabilitated, in­
stalled or operated on one property whose operating capacity singly or in 
the aggregate with that of other wells on the property will be in excess of 
70 gallons per minute. 

(31) "Holding tank" means a watertight receptacle approved by the 
department of health and social services for the retention of sewage. 

(33) "Liner pipe" means either protective well casing pipe installed 
subsequent to initial construction to seal off a zone of bacterial or chemi­
cal contamination or casing pipe installed during or subsequent to the 
initial well construction to seal off a caving formation. 

(34) "Liquid-manure holding tank" means a structure completely 
fabricated on-site out of reinforced poured concrete or equivalent con­
crete or out of steel having approved lining material, with or without a 
cover, used for containing animal wastes consisting of excreta, leachings, 
feed losses, litter, washwaters or other associated wastes. 

(34m) "Liquid-tight concrete floor" means, for the purpose of s. NR 
112.07 (2) (j) and (o), a floor equivalent to one with a thickness of at least 
5 inches; poured, Portland cement concrete containing at least 5% bags 
of cement per cubic yard of concrete, having a medium consistency with 
not more than 6 gallons of water per bag of cement including water in the 
aggregate; and with minimum reinforcing steel of 6" x 6" x 10-gauge 
welded wire fabric placed within the center Ya of the slab thickness, ex­
cept that should the floor be expected to be subjected to heavy equip­
ment use, the fabric steel shall be heavier gauge. 

(34o) "Living unit" means a domicile. 

(34p) "Manure storage basin" means a large, relatively shallow depth 
excavation for storage of manure with bottom completely below grade 
and constructed either completely with earthen bottom and earthen 
sides; or with concrete floor and earthen sides or sides other than con­
crete; or with concrete floor and partial concrete walls and the remainder 
of the side walls being earthen. 

(34q) "Manure hopper" means a relatively flrrl.all receptacle for receiv­
ing manure scrapings from a gutter or barn floor or yard for the purpose 
of pushing the manure by a piston-type pump to a manure storage struc­
ture. 

(34r) "Manure tank for pneumatic pumping" means a relatively small 
volume steel tank having provision for pumping air into it and pneumat­
ically forcing the semi-liquid manure to a liquid-manure holding tank. 

(35) "Near-surface water" means water in the zone immediately below 
the ground surface. It may include seepage from barnyards, leaching 
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pools and disposal beds or leakage from sewers, drains and similar 
sources of contaminated water. 

(35a) "Non-community water supply system" means a public water 
system that is not a community water system. 

(35c) "Nonpotable water supply" or "nonpotable well" means an ex­
cavation or opening into the ground made by digging, boring, drilling, 
driving or other methods for the purpose of obtaining groundwater for a 
use other than human consumption or preparation of food products. 

(35m) "One property" means all contiguous lands controlled by one 
owner, lessee, or any other person having a possessory interest. For the 
purposes of this chapter, lands under single ownership bisected by high­
ways or railroad right-of-ways are considered contiguous. 

(36) "Permit" means a written approval issued by the department. 

(37) "Preparation of food products" means washing, cooling, cooking, 
pasteurizing, bottling, canning, or otherwise preparing food for human 
consumption, and including the washing of utensils and equipment used 
in production or preparation of food. 

(38) "Private water supply" means one or more sources of ground wa­
ter, including facilities for storage and conveyance thereof, such as wells, 
springs, pumps, pressure tanks and reservoirs, on one property, other 
than those serving a public water system. 

(39) "Privy" means a building structure used for the deposition of 
human body wastes. 

( 40) "Protective well casing" means pipe meeting standards specified 
in NR 112.085, which is driven or set to seal off the vertical zone of con­
tamination. 

( 40m) "Public water system" means a system for the provision to the 
public of piped water for human consumption, 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 out of the year. A public water system is 
either a "community water system" or a "non-community water sys­
tem". Such system includes: 

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

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

( 41) "Pump installer" means any person, firm or corporation who is 
duly registered as such with the department, has paid the annual regis­
tration fee and has obtained a permit to engage in pump installing. 

( 42) "Pumping water level" means the elevation of the surface of the 
water in a well or water pressure at the top of a flowing artesian well after 
a period ofpumping or flow at the customary rate. 

( 42m) "Reception tank" means a relatively small temporary manure­
holding structure into which manure is scraped or flushed at the barn and 
from which it is pumped into a manure storage structure. 
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( 43) "Retention pond" means an excavated or diked structure or com­
bination of structures designed for interception and temporary storage of 
runoff water contaminated by leachings, washwaters or similar liquid 
wastes on farms or on other property where cattle or other livestock are 
raised. 

( 44) "Reservoir" means a facility for storage of water for drinking or 
culinary purposes constructed entirely or partially below the ground sur­
face. 

(45) "Safe water" means water that is free from contaminating mat­
ter. 

(46) "Sanitary condition" (a) When referring to a well or reservoir 
means 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 contaminating matter. 

(b) When referring to the surroundings of a well or reservoir means 
that the location and the surrounding area are free from debris or filth of 
any character and not subject to flooding. 

( 46m) "School water supply or system" means a water system serving 
an educational institution. 

(47) "Seepage bed" means an excavated area similar to a seepage 
trench but larger than 3 feet in width and containing more than one dis­
tribution line. 

( 48) "Seepage pit" means an underground receptacle so constructed as 
to permit disposal of septic tank effluent, milkhouse washwater, silage 
juices, clear water wastes and similar wastes by soil absorption through 
its walls and bottoms. 

( 49) "Seepage trench" means an area excavated 3 feet or less in width 
which contains a bedding of aggregate and a single distribution line. 

(50) "Septic tank" means a watertight tank which receives sewage. 

(51) "Sewage" means any water carried wastes created in and con­
ducted away from residences, industrial establishments and public build­
ings with such surface or ground water as may be present and for the 
purpose of these rules includes any other liquid wastes except clear water 
wastes. 

( 51m) "Sewage treatment plant water supply or system" means a self­
supplied water system for a sewage treatment plant for drinking, toilet, 
laboratory, showers, eye wash fountains, plant wash-down and sewage 
disinfection purposes. 

(52) "Sewer" means any conduit used or intended to be used for con­
veying sewage. 

(53) "Sanitary building sewer" means that part of the plumbing sys­
tem beginning at the immediate outside foundation or proposed founda­
tion wall and extending to its connection with the main of a public sewer, 
private sewer, private sewage disposal system or other point of disposal. 

(54) "Sanitary building drain" means the lowest horizontal piping of a 
drainage system which receives the discharge from soil, waste and other 
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drainage pipes inside any building and conveys same to the building 
sewer by gravity flow. The minimum building drain extends from the 
building sewer to all soil stacks. 

(55) "Sanitary building subdrain" means the horizontal portion of a 
drainage system within a building which cannot flow by gravity to the 
building drain. 

(56) "Solid manure storage structure" means a structure used for 
stacking or composting and containment of animal wastes consisting of 
excreta, feed losses, litter or associated soild wastes. 

( 57) "Specific capacity" means the continuous yield of a well .at a given 
well water or pressure drawdown expressed in gallons per mmute, per 
foot of drawdown. 

(58) "Static water level" means that elevation of the surface of the 
water in a well or water pressure at the top of a well, in the case of some 
artesian wells, when no water is being pumped or flows therefrom. In the 
case of artesian wells with a positive water pressure at the top of the well, 
the static water elevation is determined either by a stilling pipe or pres­
sure gauge and under either condition water elevations are referred to the 
elevation of the top of the well or the ground grade at the well. 

(59) "Storm sewer" means any conduit used or intended to be used for 
conveying surface water runoff, clear water waste and subsoil drainage 
with such ground water as may be present. 

( 60) "Storm building sewer" means that part of the storm water sys­
tem which receives the discharge from building storm drains and sub­
drains, parking lots, yard fountains and other similar sources, and con­
veys such waters to a public storm water system, private storm water 
system or other approved point of disposal. 

( 61) "Storm building drain" means the lowest horizontal piping which 
receives storm waters or other similar water from roofs, area ways, court­
yards, canopies, enclosed parking ramps and other sources inside any 
building or structure and conveys same to the storm building sewer by 
gravity flow. 

(62) "Storage pond" means an excavated or diked earthen structure 
including partially fabricated liquid manure holding tanks designed for 
containing animal wastes consisting of excreta, leachings, feed losses, lit­
ter, wash waters or other associated liquid wastes. 

4 
(63) "Stuffing box" means an approved receptacle in which packing 

may be compressed to form a watertight or airtight junction between 2 
objects. 

(64) "Subsoil drain" means that part of the drainage system which 
conveys 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. 

(65) "Sump" means a tank or pit which receives sewage or other liquid 
wastes located below the normal grade of a gravity system and which 
must be emptied by mechanical means. 
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(66) "Treatment pond" means an earth structure with sealed bottom 
and walls constructed for the purpose of holding sewage or other liquid 
waste for a period of time to reduce BOD and suspended solids. 

(67) "Vertical zone of contamination" means that depth of geologic 
formations, generally near the ground surface, containing connecting 
pore spaces, crevices or similar openings, including artifical channels, 
such as unprotected wells, through which contaminated water may gain 
access to a well or the ground water body. 

(68) "Watertight construction" means cased and grouted construc­
tion through firm formations like clay or rock. Through granular mate­
rial like sand or gravel, it means that the casing pipe is of approved quali­
ty and assembled watertight. 

(69) "Well" means an excavation or opening into the ground made by 
digging, boring, drilling, driving or other methods for the purpose of ob­
taining groundwater for human consumption. For purposes of s. NR 
112.20, "well" includes any similar excavation or opening where the 
depth is greater than the largest surface dimension, regardless of its in­
tended use. 

(70) "Well cap" means an approved removable non-watertight appa­
ratus or device used to cover a well. 

(71) "Well driller" means any person, firm or corporation who has 
duly registered as such with the department, has paid the annual regis­
tration fee and has obtained a permit to construct wells. 

(72) "Well seal" means an approved removable apparatus or device 
used as follows: 

(a) To close the well opening watertight or to establish and maintain a 
watertight junction between the upper terminal of protective casing or 
curbing of a well and the piping or equipment installed therein, so as to 
prevent water from entering the well; or 

(b) To establish and maintain a watertight junction between the base­
ment end of non-pressure pipe conduit, installed between a well and a 
building basement, and the pump piping installed within the conduit. 

(73) "Well vent" means an outlet at the upper end of the well casing or 
basement end of a non-pressure conduit to allow equalization of air pres­
sure in the well. 

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

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; renum. (55) to (73) to be (56) to 
(74), er. (55), Register, March, 1977, No. 255, eff. 4-1-77; er. (12m), (20m), (30m), (34m), 
(35a), (35m), (40m), (46m) and (51m), am. (38) and r. (32), Register, April, 1978, No. 268, 
eff. 5-1-78; am. (34), renum. (34m) to be (340), er. (llm), (34m), (34p), (34q), (34r), (35c) and 
(42m), Register, October, 1981, No. 310, eff. 11-1-81; am. (24) and (40), Register, October, 
1982, No. 322, eff. 11-1-82; am. (69), Register, December, 1982, No. 324, eff. 1-1-83. 

NR 112.035 Department review times. Unless another time period is 
specified by law, the department shall complete its review and make a 
determination on all of the following applications for permits and ap­
provals within 65 business days after receipt of the application: 

(1) Well drilling and pump installing permits under s. 162.04, Stats; 
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(2) Approvals of comparable construction specifications under s. NR 
112.04; 

(3) Approvals of granite wells with less than 40 feet of casing under s. 
NR 112.08, Table l, line 1; 

(4) Approvals of well casing pipe testing procedures under s. NR 
112.085; 

(5) Approvals of water supply equipment and supplies under ss. NR 
112.13, 112.14, 112.15, and 112.17; 

( 6) Permits for pits for pumps, pressure tanks and wells under s. NR 
112.14; 

(7) Blasting permits under s. NR 112.15; 

(8) Chemical and non-chemical conditioning permits under s. NR 
112.15; 

(9) Approvals of drilling aids under s. NR 112.15; 

(10) Approvals of pressure vessels and pressure vessel paints under s. 
NR 112.17; 

(11) Approvals of grout additives under s. NR 112.19 

(12) Approvals of high capacity wells under s. 144.025(2)(e), Stats., 
and s. NR 112.26; 

(13) Approvals of school water supplies under s. NR 112.26; and 

(14) Approvals of sewage treatment plant water supplies under s. NR 
112.26. 

History: Cr. Register, March, 1985, No. 351, eff. 4-1-85. 

NR 112.04 Approved comparable construction. When strict compliance 
with this chapter appears to be impracticable, the reasons therefor shall 
be communicated in writing to the department for advice and approval 
of comparable specifications. 

History: Cr: Register, June, 1975, No. 234, eff. 10-1-75. 

NR 112.05 Existing installations. Existing well, pump, pressure tank, 
pit, subsurface pumproom and reservoir installations that conform to s. 
NR 112.23 are acceptable. Noncomplying existing well, pump, pressure 
tank, pit, subsurface pumproom and reservoir installations shall be cor­
rected to comply with s. NR 112.23 or the specifications in this chapter 
for new construction. 

History: Cr: Register, June, 1975, No. 234, eff. 10-1-75. 

NR 112.06 Contracts for nonconforming installations. Well drillers and 
pump installers shall ensure that the construction and reconstruction of 
wells or appurtenances thereto or the installation of pumping equipment 
adheres to all the applicable provisions of this chapter or to approved 
comparable requirements. Well drillers and pump installers shall not 
enter into any agreement, written or oral, for such construction, recon­
struction or installation which does not require compliance with all ap-
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plicable provisions of this chapter or with approved comparable require­
ment. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 

NR 112.07 Well location. (1) GENERAL. Where a well is constructed to 
supply ground water for human consumption and preparation of food 
products, such well shall be located: 

(a) In such manner that the well and its surroundings can be kept in a 
sanitary condition. I 

(b) At the highest point on the premises consistent with the general 
layout and surroundings, but in any case protected against surface water 
flow and flooding. 

( c) As far removed from any known or probable source of contamina­
tion as the general layout of the premises and the surroundings permit. 

(2) RELATION TO CONTAMINATION SOURCES. Unless modified by written 
department approval under NR 112.04, minimum separating distances 
between wells or reservoirs and sources of contamination shall be main­
tained as follows: 

(a) Eight feet between well or reservoir and cast iron or equivalent 
sanitary or storm building sewer or sanitary or storm building drain or a 
basement floor drain connected to a cast iron or equivalent sanitary 
building sewer or sanitary building drain; cast iron or equivalent sub­
drain; cast iron or equivalent sewage sump; cast iron or equivalent 
milkhouse floor drain; cast iron or equivalent drain from a conventional 
silo or glass lined storage facility, cast iron or equivalent sewer con­
ducting manure juices to point of disposal. 

(b) Ten feet between well and independent clear water waste drain, 
rainwater downspout outlet, cistern, hydrant drain, or similar unit; 
building foundation-drain connecteq to independent clear water waste 
drain or other subsoil drain; nonconforming existing or unapproved new 
well pit, pump pit, pressure-tank pit, pressure-tank access pit or subsur­
face pumproom; nonconforming reservoir except that for school water 
systems, high capacity water systems and sewage treatment plant water 
systems there shall be a minimum separating distance of 20 feet between 
a well or reservoir and a well pit, pump pit, pressure-tank pit, pressure­
tank access pit, or subsurface pumproom. 

( c) Fifteen feet between well and sewer-connected foundation drain. 

(d) Twenty-five feet between well or reservoir and watertight grease 
basin, septic tank, holding tank, subdrain other than cast iron or equiva­
lent pipe; sewage sump other than cast iron or equivalent material; sani­
tary building or storm building sewer other than cast iron or equivalent 
material; sanitary building or storm building drain other than cast iron 
or equivalent material; floor drain connected to sanitary building sewer 
or drain of other than cast iron or equivalent pipe material; lake or 
stream shoreline; below-ground swimming pool except that for school 
water systems and high capacity water systems the minimum separating 
distance between a well and a lake or stream shoreline shall be 60 feet. 

( e) Twenty-five feet between well or reservoir and watertight barn gut­
ter; animal barn pen with concrete floor; glass-lined storage facility with­
out pit; conventional silo without pit but with concrete floor and proper 
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drain; watertight, milkhouse floor drain other than cast iron or equiva­
lent material; watertight, conventional silo drain or glass-lined storage 
facility drain other than cast iron or equivalent material; watertight 
nonpressurized sewer other than cast iron or equivalent material convey·· 
ing manure juices; pressure pipe used to convey manure, p_roviding the 
pipe is PVC pipe meeting ASTM specification D-2241, with standard 
dimension ratio of 21 or less; or pressure pipe meeting the requirements 
of s. NR 110.13 (6) (f) or 111.71. 

(f) Twenty-five feet between well or reservoir and a pressurized sewer, 
other than a street sanitary or storm sewer or similar sanitary or storm 
sewer piping comprising part of the drainage system on public or private 
property, for which the required minimum separating distance between a 
well or reservoir and such sewers is specified in par. (h). 

(g) Fifty feet between well or reservoir and seepage pit, seepage bed, 
seepage trench or other similar sewage or waste water disposal unit; 
privy; pet-waste pit disposal unit; animal yard, animal shelter, animal 
enclosure or animal lot; conventional silo with pit; glass-lined storage 
facility with pit; outlet of watertight milkhouse drain; seepage pit for 
drain of conventional silo or glass-lined storage facility; pressure pipe 
used to convey manure if the pipe does not meet the specifications listed 
in par. (e); loose-jointed field-drain pipe lines except that for school water 
supply systems, there shall be a minimum separating distance of 200 feet 
between a well or reservoir and seepage pit, seepage bed, seepage trench 
or similar sewage or waste water disposal unit. 

(h) Fifty feet between well or reservoir and street sanitary or storm 
sewer; similar sanitary or storm sewer piping comprising part of the 
drainage system on public or private property except that for sewage 
treatment plant wells, there shall be a minimum separating distance of 
150 feet between a well or reservoir and a gravity or pressurized collector, 
branch or trunk sewer. 

(i) Seventy-five feet between well or reservoir and liquid-tight steel or 
concrete reception tank or hopper used in a semi-solid or liquid-manure 
handling system from which manure is pumped to a liquid-manure stor­
age facility; liquid-tight manure tank for pneumatic pumping, providing 
the floor:;; of such structures are constructed at least 3 feet above both 
bedrock and the highest groundwater level. When bedrock or the highest 
groundwater level is at a lesser depth than 3 feet below the bottom of the 
structure, a variance under s. NR 112.04 may be considered when: 

1. A separating distance of at least 100 feet will be provided, but in no 
case shall a separating distance greater than 150 feet be required. 

2. A design providing comparable protection will be planned. 

(j) One hundred feet between well or reservoir and a temporary 
manure stack; solid manure storage platform with liquid-tight concrete 
floor on grade or partially below grade; liquid-tight reinforced poured 
concrete or equivalent concrete fabricated liquid-manure holding tank; 
liquid-tight steel liquid-manure holding tank, having glass lining or 
equivalent corrosion resistant material; manure storage basin with liq­
uid-tight concrete floor and walls; earthen silage storage trench or pit, 
provided, the floors of any such liquid-manure tanks or basins are con­
structed at least 3 feet above both bedrock and the highest groundwater 
level. When bedrock or the highest groundwater level is at a lesser depth 
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than 3 feet below the bottom of these structures, a variance under s. NR 
112.04 may be considered when: 

1. A separating distance of at least 150 feet will be provided, but in no 
case shall a separating distance greater than 175 feet be required. 

2. A design providing comparable protection will be planned. 

(k) One hundred feet between well or reservoir and bulk subsurface 
storage tanks for refined petroleum products such as gasoline and fuel oil, 
except in the case of fuel oil tanks for private residential use, in which 
case the separating distance shall be at least 25 feet or farther where 
practical. 

(I) One hundred feet between well or reservoir and nearest existing or 
future grave sites in cemeteries. 

(m) One hundred and fifty feet between well or reservoir and sewage 
treatment plant structures. 

(n) Two hundred feet between well or reservoir and sludge disposal 
area on same property or adjoining property. 

( o) 1. Two hundred feet between well or reservoir and a solid or semi­
solid manure storage basin, if the structure is located in sand or sand and 
gravel; and at least 150 feet between a well or reservoir and such basins, if 
evidence is provided to the department that the existing soil is clay ex­
tending to a depth of at least 5 feet below the structure, but in either case 
subject to the further limitations: 

a. The structure will have a liquid-tight concrete floor. 

b. The structure will have an acceptable drainage facility, as defined in 
subd. 3. 

c. A structure governed by this subsection shall be constructed at least 
5 feet above both bedrock and the highest groundwater level. 

2. If bedrock or the highest groundwater level is at a lesser depth than 
5 feet, the well or reservoir location shall comply with par. (p ). 

3. For the purpose of this subsection, "acceptable drainage facility" 
means, as it pertains to manure storage basins, slatted or mesh-covered 
openings on one side or wall of the basin discharging to a sewer pipe 
meeting material requirements as specified by the state plumbing code 
for building sewers or a liquid-tight reinforced, poured, Portland cement 
flume extending to a holding lagoon or pond. 

(p) Two hundred fifty feet between well or reservoir and an absorp­
tion, storage, retention or treatment pond; ridge and furrow waste 
disposal site; or a spray irrigation waste disposal site; manure storage 
basin, other than those described in par. (o) l'., providing the bottom of 
the structure is constructed at least 3 feet above both bedrock and the 
highest groundwater level. When bedrock or the highest groundwater 
level will be at a lesser depth than 3 feet below the bottom of the facility, 
a variance under s. NR 112.04 may be considered when: 

1. A separating distance of at least 275 feet will be provided, but in no 
case shall a separating distance greater than 300 feet be required. 

2. A design providing comparable protection will be planned. 
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( q) Four hundred yards between well or reservoir and the nearest edge 
of an existing or proposed sanitary land fill disposal site. 

(r) For the purpose of pars. (a), (d) and (e), the term "equivalent" 
means, as it pertains to a cast iron sewer, drain or subdrain, _approved 
plastic pipe as listed and limited in ch. ILHR 82 (State Plumbmg Code) 
for specific uses and as it pertains to a sewage sump, a plastic sump 
fabricated from a plastic material approved by the division of health, 
department of health and social services. 

(3) RELATION TO BUILDINGS. With respect to buildings the location of 
a 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, test, inspection, 
and such other maintenance as may be necessary. 

(c) No well shall be located nor shall a building extension be con­
structed so that the top of the well will be within the basement of any 
building or building extension or under a building or building extension 
having no basement. 

(4) RELATION TO FLOOD PLAINS. (a) Wells may be constructed and re­
placed on property on the flood plain outside of the floodway provided 
that the top of the well is terminated a minimum of 2 feet above the 
regional flood elevation for the well site. 

Note: This is the required minimum elevation of the first floor of any new building in the 
flood plain. 

(b) A well may be reconstructed or replaced on property in a flood way 
provided that a permit is first obtained from the department. 

(c) No well may be constructed on floodway property that is either 
undeveloped or has building structures but no existing well. 

Note: Attention of well drillers and pump installers is called to ch. PSC 114, State Electrical 
Code, volume 1, Wis. Adm. Code, for restrictions on proximate locations of well drilling and 
pump installing equipment relative to electric power lines. 

,j !j_r/U >' '.'~;!/ ,i(J 

History: Cr. Register, May, 1975, No. 233;'eff. 5-1-75; am. (2) (a), (b), (d) and (e), renum. 
(2) (f) to (m) to be (2) (g) to (n), er. (2) (f) and (o), Register, March, 1977, No. 255, eff. 4-1-77; 
am. (2)(b), (d), (g), (h) and (j), renum. (2)(1) thru (o) to be (2)(m) thru (p), er. (2)(1), Regis­
ter, April, 1978, No. 268, eff. 5-1-78; am. (2) (e) and (g), renum. (2) (i) to (p) to be (2) (j) to 
(n), (p) to (r), er. (2) (i) and (o), am. (2) (j) and (p), Register, October, 1981, No. 310, eff.11-
1-81. 

NR 112.08 Drilled type well design and construction. (1) GENERAL. The 
construction of every well shall be planned and carried out so that it will 
be: 

(a) Adapted to the geologic (earth structure) and ground water condi­
tions existing at the site of the well so as to insure full utilization of every 
natural protection afforded thereby against contamination of water 
bearing formations and to exclude known sources of contamination. 

(b) Designed to permit such supplementary construction as may be 
required to provide a sufficient and safe water supply, where obtainable, 
and to conserve ground water. 
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(c) Capable of satisfying where obtainable, the yield requirements of 
an "adequate water supply". 

(2) SPECIFIC. The requirements of sub. ( 1) for drilled-type wells for low 
capacity supplies, including community systems serving less than 15 liv­
ing units and non-community systems, but excluding schools, shall be 
deemed to be fulfilled when the minimum construction and material re­
quirements set forth ins. NR 112.085, table 1 and in pars. (a) through (e) 
are met, and for high capacity water systems and school water systems 
when minimum construction and material requirements of table 3 and 
also pars. (a) through (e) are met, except for sewage treatment plant 
water systems, where a minimum of 100 feet of well casing pipe shall be 
installed. 

Note: See appendix figures Al through A25 for low capacity water supply standards re­
quired by table 1. 

(a) Bit sizes. 1. Cable-tool drilling. Cable tool bits shall have a size no 
smaller than Ya inch less than the nominal diameter of the drillhole to be 
constructed at the beginning of construction of a new rock hole or at the 
beginning of deepening of any existing rock hole. The bits shall be kept 
dressed. 

2. Rotary drilling. a. Cone bits. Cone bits shall have a minimum size 
not less than Ya inch smaller than the nominal diameter of the drillhole to 
be constructed. 

b. Hammer bits. Hammer bits shall have a size no smaller than Ya inch 
less than the nominal diameter of the drillhole to be constructed at the 
beginning of drilling of a new rock hole or at the beginning of deepening 
of any existing rock hole. 

(b) Liner pipe for caving zones. Liner pipe installed during or subse­
quent to the initial well construction to seal off a caving zone in a well 
shall be new, unused and non-reclaimed pipe but may have a lesser thick­
ness than shown in table 2 for the nominal diameter of pipe used and may 
have the largest practical diameter permitting installation in the well. 

(c) Rotary-air drilling. When constructing wells with combination ro­
tary and cable-tool equipment, the respective drilling methods shall 
comply with the requirements for rotary-air drilling and for cable-tool 
drilling. 

( d) Water used in drilling. Water needed in the construction of dril­
lholes shall be clear water obtained from an uncontaminated source. 
Such water should be disinfected with chlorine so as to reduce to a mini­
mum the time and effort involved in the required final disinfection of the 
well. 

Note: See NR 112.15 (3) (a). 

(e) Drilling delays following grouting. Following placement of grout in 
the annular space between a protective well casing pipe and upper en­
larged drillhole or between a protective liner pipe and lower drillhole and 
protective well casing pipe, drilling shall be delayed for a minimum of 24 
hours, whether using either cable-tool or rotary equipment. 

(3) FLOWING WELLS. The construction of flowing wells shall comply 
with the minimum requirements of sub. (2) and the following special 
conditions: 
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(a) Every practicable effort shall be made to extend the watertight 
(cased and cement grouted) construction into the upper confining bed of 
the artesian basin. 

(b) When it is impractical to extend the watertight construction in 
accordance with par. (a), an adequate packer shall be set and maintained 
in the confining bed with a flowpipe extending therefrom to a point at 
least one foot above the established grade. 

(c) The driller shall temporarily install an approved well seal with 
overflow pipe extending therefrom, if necessary, in which case a control 
valve shall be installed in the overflow pipe and the flow therefrom either 
limited or stopped. 

Note: See figure 1. 

History: Cr. Register, June, 1975, No. 234, elf. 10-1-75; am. table 1, Register, March, 1977, 
No. 255, elf. 4-1-77; am. (2) (intro.) and (a), Register, April, 1978, No. 268, elf. 5-1-78; r. and 
recr. (2) (d), Register, June, 1981, No. 306, elf. 10~1-81; am. (2) (intro.), renum. (2) (a) to (d) 
to be NR. 112.085 (1) (a) to (d), renum. (2) (e) to (i) to be (2) (a) to (e), Register, October, 
1982, No. 322, elf. 11-1-82. 
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-·-1----2---,-----~-----1fc:~1:~,,. __________ u_PPE_R_D_R_I_L_L_ll_O_LE-,,----·--°'-DRIL,:r,,gD :L: WE~Lx~~:OU!REMENTS 
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~ATER BEARING CASING 5 I G 7 -s-- MINIMUM ROTECTIVF 

11 

FORMATION GEOLOGIC FORMATIONS !JlIAMETER MINHflJM MilH!mM IHNIMUll BO'l"l'O!'. WELL LINEil 
TYPE (AQUIFER) OVERLYING AQUIFEH INCHES DIAMETEn ' DEP'rH DIAMETER cLEVATION DIAMETER DIJ\ME'l'EH CONS1'~UCTION CONDITIONS 

_:c_a=.:..;.'+-'S~a~n~d"'-'-o~r"-'-'---lcs~a~n~dc-:.=o~r-=-::m~i~xt~·u~1~-e"'-'o~f;--~2rr"""'----~.~N~o~n~e-::r~ea~_u~1~-,~.c~~~~·~,-,,~_e~q-u~i-r--e-d'--r?~.'"'----+ccG-e-e---+-------r-----~--------------~~-~ 
gravel sand and c;ravel. with cable [with cable tool Construe 'l'he depth of protective well casing pipe will be roverned by 

tool drillinp drill inn:. To ti on the pump) nr: level. For plUll))inp levels 20' or less the casing 
but shall be depth of casinr; Condi- shal.l extend 10' below the ptunping level. For pwnping levels 

b. I Sand or 
gravel 

c. Sand or 
gravel 

Clay or similar 
material to depth 
of 30' or more, 
containing layers 
of sand or gravel. 

lay or similar 
tnaterial from the 
~round surface to 
!varying depths. 

2" 

2" 

casing diame- seLtinr; with tions 20 1 to ;_:5• the casin13 shall extend to a depth of 30 1
• F'or 

ter plus li 11 if rotary drillin(!. lriwnpi levels r;reBter than 2~)' the casing shall extend 5' 
!below the level. When ru1 enlarged upper drillhole is one is con­

structed. ~3ee 

construction 
conditions. 
Casine; diame­
ter plus 2 11 

with rotary 
drillin~. 

Casing diame­
ter plus 411 

with cable 
tool drillinr;. 
Casing diame­
ter plus 2 11 

with rotary 
drilling. See 
construction 
conditions. 

I 

5' into clay ~ 
below any sand I;.?'' 
or ~ravel above / 

~~~~ :fo~:p~~Dl I 
depth of casj.ng · 
placeP1ent with ) 
rotary drillinr:..J 

I 
! 

See 
Construe 
ti on 
Condi­
tions 

I 

I 

Casing diame- 'l'o the bolto"1 o~ ;>" -;::----+~ ---------
with cable 111nrn1wn of 20' ti on 
tool drilling:. whichever is th Condi-
Casinr: diru:ie- lesser w1 th ca- tions 

icons cable tool equipment, the annular space 
shall be filled with clay slurry or cement grout placed in 
an approved manner. See Note 2 below. With rotary drilling, 
the upper enlarged drillhole shall be maintained at full 
diameter with drilling mud and the annular space shall be 
permanently sealed with drillinr, mud or cement grout. See 
Note l below. Also see Appendix. 

'I'he protective we.11 casins pipe shall extenJ 5 1 below the 
purnpinp. level. With cable tool drilling the upper enlarged 
drillhole shall be kept open with temporary well casing and 
the upper drillhole shall be kept 1/3 filled with clay 
slurry_ throue;hout the di-i vinG of the permanent well casing. 
'l'he balance of the annular space shall be _filled with clay 
slurry or cement e;rout. With rotary drilling, the upper 
enlarged drillhole shall be maintained at full diameter 
with dri Ld ne; ::md and the annular space shall be perma­
nently ~;r:;uled with drillinu mud or cement grout. See Note 1 
below. J\lso .::;ee Appendix. 

ter plus 4" the cJay or a 

1 

Construe 

I with rotary 1 ng. ro the I 

See (a-11) above for minimwn cas)ng depth requirements. With 
cab.le tool drilling, the upper drillhole shall be kept 1/3 
filled with clay slurry throur;hout the driving of the perma­
nent well casing. The balance of the annular space shall be 
filled with clay slurry or cement grout. With rotary 
drillinr the upper enlarf!:ed drillhole shall be maintained at 
full diruneter with drillinp mud and the annular S!Jace shall 
he sea.led with rlrillinrr r:1ud or cement grout. 

a,b,c 
Protective well casing 
placed in an upper en­
larged drillhole only 
2" greater in diruneter 
than the nominal well 
casing pipe diameter, 
as is only permissible 
with rotary-air drilling, 
shall be assembled with 
welded joints and sealed 
in place with drilling 
mud or cement grout 
placed in the annular 
space by a suitable 
pump from the bottom of 
the casing upward. 

An adequate screen shall 
be provided where 
necessary. It shall be 
installed in slich manner 
that removal or replace­
ment can be accomplished 
without adversely affect­
ing the watertight 
construction of the well. 

Approval from the Department 
is required for a gravel­
pack well construction in 
conformance with Section 
NR 112.04. ter plus ?

11 

ble tool dr1J 1- LJ 
I 

drilling. See depth of cas1niz I ! 

---'-------L~-~~--,--,---~-,----c-~--~~~~~~~~~~~r~--l~~~~~nf~,:~1·~~-~~-::_'.l~.J - ~ -----·-I ----· . 
Grearer~~h~cu~g~~u~d~areuw~re-llhlnMkss~wllimt~wrtk~we~ro~n~~iim~~~a~tL~in~ein~e;n~d~s~t~o~a~g~rie;a~re~r~d~e~p~tl~i~.-------------------~-------------­NOTE 1. 

NOTE 2. Soroe drillers construct an enlarged upper drillhole to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, line a, to facilirote use of long lengths of pipe. 
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TABLE I 
______ DRILLED TYPE WBLL REQUIREMENTS 

1 9 10 lJ 
LOWER MAXIMUM 

DRILLHOLE NOMINAL 
1-lJN IMUM RO'l'EC'l'IV ' 

LINER 

NATURE OF NOCAM~IIl~,/G'o 1--, -="--""-'".':'.'~"1-"~u__;_;,~9'-'='---+'~"'-'7,=--r=""'~~'.__j 
WATER BEARING u ' 

FORMATION GEOLOGlC FORMATIONS DIAHE;rE~ WEloL 

~'l'~Y~PE~-k-~(~A~QU~I~F~<'ER~)-~O~V~E~R~L~Y~II~;G'--"A~Q~U~IF~-E~·R'--!-i7'CIN~~~'H~E~S'+-:--c~~=~"---+c-,-;-c_c::;::_;;:~---fC~~-'-::c'.~~cl-''.:.':::.-"-'-~~~_IJ_J_J\}IBTER 
p. Sandstone imestone to depth 16" asinu diw:ie-

DIAMETEH ___________ ______c:_cJ_l:ISTRl]_(;'.J'ION_C:.~ON'--'D'-'I-T!...,.O!l'....,S~__,-----
;?111ess . The ·~~Jler enlarr,ed dri1lhole throuGh cavinr, formations ab(;v 
than the the rncl; shall be kept open by temporary well casing with 

q. Sandstone 

)f 40' or less wi tb ter plus 4" 
r without unconsol- i th cable 

·dated overburden tool drillirw. 
ver the lir;iestone. I using cU.eJne­

·er plus 2 11 

lb1estone ext-endin 6° 
to a depth greater 
than 40 1 with or 
without unconsoli­
dated overburcieu 
over the limestone. 

i th rotar:; 
ri.llinr:. See 

constructior, 
conditions. 

asing diame­
ter plus 4 11 

i th cable 
tool drjl.1.inp:. 
Casing diame­
ter plus 2 1

' 

i th rotary 
drilling. See 
construction 
conditions. 

40' or 10 1 into 
uncreviced rock 
below 30'. 

;~ot 

aprilica­
ble. 

lower cnhJe too1 drillinr, H..lld by such casinc or drj lling mud with 
dri.Llhol rotary (\rilline. If the formation over the rock is clay or 
di a.meter· materj a] which wj 1.1. s:i m:i .larly stand open, with rotary 

dd ll:i n::i: the dri. lJ cut ti nrrs preferably shall be removed by 
~riud 1:,ut use of air wi11 bf: permitted for such 13:eologic 
!'ormat ion. 'l'he annular space surround inr the protective 
welJ casing sha.l.1 be permanently filled with cement grout. 
':'he vertical zone of contamination must he sealed off. See 
Note :.-~ below. 11.1 so see Appendix. 

j6'1 2° less 'J'he upper enlarp;ed drill.ho] e diameter need be only 2' 1 

I than the greater than the nominal well casing pipe diameter when 

I 
lower the well easim:.r pipe is assembled with welded joints and 
dril.1.hole the cement grout is placed in the annular space by .a 

pq 
Protective well casing pip 
placed in an upper enlargec 
drillhole only 2" greater 
in diameter than the nominal 
well casing pipe diameter, 
shall be assembled with 
welded joints and sealed in 
place with cement grout 
placed in the annular 
space by a suitable pump 
from the bottom of the 
casing upward. 

Protective liner pipe 
shall be assembled with 
welded joints, placed 
concentrically within the 
drillhole and sealed in 
place with cement grout 
placed by a suitable pum:p 
or other approved method 
from the bottom of the 
liner pipe upward. 

diruneter. suitabJe pump or other approved pressure method from 
the bottom of the f'asine; upward. 

~1-----'---------------------'-------
NOTE 1. Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because it is the common term given to them by 
the drillers. 
NOTE 2, Casing only to the depth indicated in column 6, lines p & q, for conditions of column 3, lines p & q, is only acceptable as a minimum when it is adequate to seal off the vertical zone of contamination. 
Greater depth of protective casing is required in areas where well histories show that the vertical zone of contamination extends to a greater depth, 
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NATURE OF 
ATER BEARING 
;'ORMATION 
(A UIFER) 
imestone 

(See Note 3) 

imestone 
(See Note 3) 

f. Limestone 
(See Note 3) 

TABLE I 
DRILLED TYPE WELL REQUIREMENTS 

9 10 11 
MINIMUM LOWER MAXIMUM 

NOMINAL \----"''-'-'"';'-=-==r"'----'""'--'--'"7~-'-'---r--'-=~~-'--t"'--'--'~--'~'.''-! Dl1ILLHOLE NOMINAL 
CASING MTNIMUM ROTECTIVE 

GEOLOGIC FORMATIONS DIAMETER WELL LINER 

OVERLYING A UIFER INCHES DIAME1'EH DIAMETER-h:---------:--,----c-c:---------:--__J;_()]\~:f\!!_c_:i:_l,Q~~~~Q!!~c------;----,-,--,-----:------------------J 
Unconsolidated ma- 6" Casinrr: 6" 2

11 
less Th0 

terials, mainly ter than the the When an trpper enlarged 
sand or gravel, to one con-
depth of at least structed with 
40' to a radius of cable tool 
~ mile. No record dril.1.inr:. ~3ee 
of sink holes, test construction 
holes, quarries or condj tions. 
abandoned wells in Casinr: diame-
above area. ter plus 2" 

with rotary 
drillinr;. 

drill:i rw. 

.ower 
drillhole 
diameter. 

tool equi:rnnent, tbe annular space shall 
·be fi~led with ~lay slurry or cc;ment e;rout placed in an 
fi!Jproved n;anner. Sec: Note 2 below. With rotary <lrilline, the 
upper l~nJ arD"ed clrillhoJ.e sh al 1 be maintained at full 
rlim11eter with drilling mud or with temporary well casing and 
the a.nnnJ.ar ~>T>FJ.ce shall be permanently sealed with drilling 
mud or cement c;rout, except that only cement grout shall be 
used when the U};per enlarged drillhole is constructed more 
th;rn ;'J' into lhe lirne~>tone. 'l'he vertical zone of contamina­
tion must bP sealed off. :~ee Note 1 below. Also see Appendix. 

casing pipe 
placed in an upper enlarged 
drillhole only 2" greater 
in diameter than the nominal 
well casing pipe diameter, 
as is only permissible with 
rotary-air drilling, shall 
be assembled with welded 
joints and sealed in place 
with drilling mud or cement 
grout placed in the annular 
space by a suitable.. pump 
from the bottom of the 

-t-----~----~~-~--~---~----~~----f casing upward. 

Clay or similar ma- 6" 
terial or such ma­
terials with some 
sand and gravel 
zones to depth of 
at least 40' to a 
radius of ~ mile. 
No record of sink 
holes, test holes, 
quarries or 
abandoned wells in 
above area. 

Unconsolidated ma­
terials for depth 
less than 40' with­
in a radius of ~"2 

mile. No record of 
sink holes, test 
holes, quarries or 
abandoned wells in 

6" 

Casine: diame­
ter plus 411 

with cable 

'l'o the bot torn 
the cla:v or to 
the 20' depth. 

tool drilli11c. whichever is 
Casinr: diarne- lesser, with 
ter plus 2 11 cable tool 
with rotary drillinr:. To 
drillinr;. rock with 
See construe- rotary dri.lJj1w. 
tion condi-
tions. 

r0tar:v 
dril 

011 

2
11 less 

than the 
lower 
d:rillhole 
diameter. 

Tl1e protective: well ctlsjng shall be firmly seated in 
the rock fo:cmat ior:.. With tool drilling, the upper 
enlarp:ed drillhole shall be kept open by temporary well 
ca.sinr;, when necessary and shall be kept 1/3 filled with 
clay s.Lurry throur.::l10ut drivj nr: of the protective well 
r.a~~iiw. Th(-: balance of the ~rnnu]ar space shall be filled 
with clay slurry or cement grout applied in an approved 
r1anr::er. Construction condit~ons for drilling with rotary 
erpd iw1P.nt arr: the sarne as above for line d. The vertical 
::on(' nf' contmninaU on must be sealed off. See tlote l below. 
/\.] su A11pendix. 

Casinr: dirune- 10 , :into !Jo~, ()11 2 11 less 'I'lH:: UPJ 1C-l' 1_;11l11rry~d drillhole throup;h cavine; forJllations above 
ter plus l.i'' uncreviced_ rod: than the the rock :~hn1J be: kept open by tcrnnorary well ca.sing with 
with cable bP.low :)O'. bl'", lower cabJc· tool cirilJi.np and wjtb such casins or drillinp: mud wit 
tool drillinr. drillhole rotflry rlri lJ inr.. T f tl1e forrmtion over the rock is clav or 
CasinF diameter. Pntco.ria1 whjch will ~3i.nLl.ar.1.y stand ~)pen, with rotary dril-

m~:m~ry Se ~ ::;~ ,~'.'.~ ;;:;~l ~s~"~~i::~; ;;~~~e~:b~~r;:~~;,;d b~o~e~~~~d r,~~l~~~;-
construction furmntl 011~3. 'l'he annulri.r srace shall be permanently filled 
conditions. vertical zone of contamination must b 

above area. below. Also see A endix. 

d,e ,f 
Protecti Ve liner pipe shall 
be assembled with welded 
joints, placed concentrically 
within the drillhole and 
sealed in place with- cement 
grout placed by a suitable 
pump or other approved 
method from the bottom of 
the liner pipe upward. 

f 
The upper enlarged drillhole 
diameter need be only 2" 
great.er than the nominal well 
casing pipe diameter when the 
well casing pipe is assembled 
with welded joints and the 
cement grout is placed in the 
annular space by a suitable 
pwnp or other approved pres­
sure method from the bottom 
of the casing upward. 

NOTE 1. Casing only to rock under conditions of column. 3, lin~s d_ & e and to the depth indicated in column , line f for con it:on of column 3, lin: f,, is only acceptable as a minimum w en it is adequate to seal off the 
vertical zone of contamination. Greater depth of protective casmg is reqmred rn areas where well lustones show that the vertical zone of contammation extends to a greater depth, 
NOTE 2, Some drillers construct an enlarged upper drill hole with cable tool equipment by choice under geologic cor.ditions of column 3, line d, to facilitate use of longer lengths of pipe, 
NOTE 3. Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because It is the common term given to them by drillers. 
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TAllLE I 

NR 112 

--~-------~----------
DRILLED TYPE WELL RE UIREMENTS 

--10 
MAXIMUM 
NOMINAL 

NATURE OF ROTECTIV • 

ll 

A'I'ER BEARINr; LINER 

~'!_l:'.l!:_~lF·O~R~MAJlET~I~ONl_-k-~!!!_<-~~~~~~~~'.11_----l-z.~ii_C'.!l_l;:i3_fc;~,-~~~~~-1Ii;;~~-~·~~~--i~~:='J;'fi;~c~~:;;'~'.t;-r~J\_J:112!'~;;T.-DIAMETER '.1'._YPE (AQUIFER) "le$;;-
g. Shale than the 

com;rnuc·1·10N CONDI'I'IONS 
The protective "1ell -cEtGinr; pipe shall be firmly seated in 
the shale for!llation. When an upper enlarged drillhole is 
constructed with cable tool equipment, the lU1nular space 
shall bl: filled with clay slu1-ry or cement grout placed in 
an approved manner. See Note 2 below. With rotary drilling, 

g,h 

h. 

i. 

(See Note 3) ower Protective well casinp; pipe 
placed in an upper enlarged· 
drillhole only 2 11 greater 

Shale 
(See Note 3) 

Shale 
(See Note 3) 

l+O' to a radius of 
\~mile. 

materials with 
sand and 
zones to 
at least 
a radius 

ble wi t!1 
rotary 
dri LI i 1w 

struc­
tior. 
eon di-
t ior~s. 

riJ.lhole 
iamcter. 

:.?" less 
tian the 

lower 
drillhole 
diameter. 

thP- en.larr;ed drj llhole shall be maintained at fuJ J 
with drilling mud or temporary well casinc; and the 

annular space shall be permanently sealed with drilling mud 
or cement grout, except that only cement grout shall be use 
when the upper enlarr,ed drillhole is constructed more than 
2' into the shale. The vertical zone of contamination must 
be sealed off. See Note 1 below. Also see Appendix. 

The protective well casinf: pipe shall be firmly seateq_ in 
the shale formation. With cable tool drilling, the upper 
enlarged dri..llhole sha:tl be kent open with temuorarv well 
casinr, when necessary, and shall be kept 1/3 filled with 
clay slurry throur:hout the driving of the protective casing. 
'l'he balance of the annular space shall be filled with clay 
slurry or cement erout applied in an approved manner. Con­
struction conditions for drilling with rotary equipment are 
the same as above for line g. 'l'he vertical zone of contruni­
nation must be sealed off. See Note l below. Also see 
Append.ix. 

in diameter than the nominal 
well casing pipe diameter, 
as is only permissible with 
rotary-air drilling, shall 
be assembled with welded 
joints and sealed in place 
with drilling mud or cement 
grout placed in the annular 
space by a suitable pump 
from the bottom of the 
casing upward. 

g,h,i 
Protective liner pipe shall 
be assembled with welded 
joints, placed concentri­
cally within the drillhole 
and sealed in place with 
cement grout placed by a 
suitable pump or other 
approved method from the 
bottom of the liner pipe 

2n less 'I'he uPpe7e'nl8-reed drillhole throueh caving formations abov upward, 
than the the rock shall be kept open by temporary well casing with i 
lower cable tool drilling <md by such casini; or drilling mud with The upper enlarged drillhole 

rotary drilling. If the unconsolidated formation over the diameter need be only 2" 

~~;;,!~~;:~ rock is clay or material which will similarly stand open, ~~;f~~r p{~~n df~e~~~ie~~n wfE~ 
w1 t11 rotary drilli.nc; the drill cuttings preferably shall be well casing pipe is assembled 
removed by mud but use of air will be permitted for such with welded joints and the 
c;eolor.;.i c formations. 'I'he annular space surroundinr, the well cement grout is placed. in the 
casinc; shall be permanently fil.led with cement grout. 'I'he annular space by a suitable 

vertica1 zone of contamination must be sealed off. See Note ~:~ ~~t~;~e~r~~p~~~e~oi~~!-
__ j_~~~---1~--~--,-----,----1--;-cc-;----1;-c:-.:-c::c:c:-;,---,;::~-;::--;;-~::::-;;-;:::-;:;::::--:;;::;;;:;"';;;:c:;:;:~T"i:;--::;:i:-L.__..._~ 1 below. Also see Appendix. of the casing u ward. 

NOTE 1, Casing only to shale under conditions of column 3, lin_es g & h and to th~ depU1 i~dicated in column 6, Hnc i, for condition of. column 3, line i, i_s only acceptable as a minimum when adequate to seal 
off the vertical zone of contamination. Greater depth of protectlve casmg is required m areas where well lnstorws show that the vertical zone of contamrnat10n extends to a greater depth. 
NOTE 2, Some drillers construct an enlarged upper drillholc with cable tool drilling equipment by choice under geologic conditions of column 3, line g, to facilitate use of longer lengths of ripe. 
NOTE 3. Wells normally shall not be developed into a shale formation, Such constructions arc limited primarily to "Maquoketa" shale where the limestone is missing or very thin but only when the shale is known to 
be firm enough so that the drillholc will remain open and the water therefrom is not turbid, These ":'ells may occur along the western edge of the Niagara.dolomite extending from Door County to the Illinois border, at 
Blue Mound, at the Platteville Moun cl and in the Sinsinawa area in Grant County. Shale wells under smnlar geologic cond1t10ns rn other areas of the state where overlying rock is missing or thin will also be acceptable. 
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~ll-NATURE OF ' 

/ATER BEAHING 
FORMA~'ION , 

TYPE (A UIFER) 
m. Sandstone 

n, ,ands tone 

o. ands tone 

of 25' 
more. 

Clay or similar ma- 6" 
terial or such rna­
terial with some 
sand and gravel 
zones to depth of 
25' or more. 

Any material except 6'' 
limestone to a 
depth of less than 
25'. 

drillinr;. 
construction 
coJJdi tions. 
Casinr; diru:·1e-
ter pJ us :~n 

with l'C1t ary 
driJ.Jinp:. 

Casing dirune- tro the botton of' 
ter plus l~ 11 khe or to 
with cable ~he 20 cl.er th 
tool drillinR;.~hichever is the 
Casinr: diarne- ~esser ~ with 
ter olus 2 11 tool drill-
wi th rotar;y' 
dri.l.1 inr,. 
construction 
conzU t ions. 

Casitw diai>:e- Into fi1T1 ;;and-
ter plus li 11 ·tone or tc the 
with cable 30 1 depth v:hich-
too] drillinv. "'Ver ls ·":1'l':aler. 
Casinr; diarie-
ter nl us 2 11 

with rotary 
drillinr-. See 
construction 
conditions. 

with 
rotary 

(~" wj th 
cal. le 
tool 
dr:11 inr­
flo .. ~ ap­

nJ.i cab) e 
wi 'uh 

rotary 
,}~'' llin.r-

nl ~cable. 

TABLE I 

6" 

in 
When an upper en] nrged drillholP is con-

luwer Lou] cquipncnt, the annular space shall 
ril1hoJe sltirry or cement grout placed in an 

}j arieter. approved rnanner. :.ee Note ~? lJelow. With drillinr;, 

than the 
J.o-,.,er 
drillhole 
diameter. 

driJ lhole shall be at fu]] 

mud or with temporary well casing 
nnd tlF: ,'""!nnular space shall be permanently sealed with 
drilling Mud or cernent Grout, except that only cement r:;rout 
:oho.11 be u::--:;ed wh(:;JJ the upper enlarged drillhoJ.e is construc­
ted ;·cnrc: than .'1 1 into the sandstone. The vertical zone of 
Cl1 ~~~ ru;;i.n::.tion !liUSt he sea.led off. See Note 1 below. Also 
see AP)'etFlix. 

The l'·rotecti.vc "\·:ell cns.:inr1 nine shall be fi1111ly seated in 
the roe~: fornation. ~·lith cab.le too.l driJlinr;, the upner 
en.lm"[Tcd <lrillhole shall be kept O!)en by well 
casi.nP, when necessary and shall he kept filled with 
clay slun'y throughout the dri vine of t.he 
'l'llr: balar!cc. of the annular space shall be 
slurry or cenent Prout applied in an approved manner. 
C'onstructic.,n condi t1.ons for with rotary equipr.1ent 
arc, tht} snr1e as above for l:il1"le verticril zone of 
contamination must be scaled off. See Note 1 below. Also 
~.;ce /1ripendi :·:. 

2 11 Jess 'i'he uri 1f'r enJ ar,-i;ed dri lJ hole through cavinr; formations above 
than the the rock sllall b0 kerit open by tcrnr1orary •,1ell casinr:: with 
lower L'abJe too.1 drillinr· and 1Jy such casing or drilling Flud with 
drillhoJe l"<Jlary drilling. If the formation over the rock is clay or 
diruneter. :':ci.tcrial w!1icll wi..11 :::iP1i.1.arly stand open, with rotary dril-

.1.i11i"" tlle dril] cutt:inr-:-s ~1referably shall be removed by riud 
1-iul use air will be nerrlitted f9r such iseolop;ic forma-
tions. annular spacf' surrounding the protective well 
casing shall be permanently filled with cement grout. The 
vertical zone of contamination must be sealed off. See Note 
I beJow. Also see A endix. 

m,n 
Protective well casing pipe 
placed in an upper enlarged 
drillhole only 2 11 greater in 
diameter than the nominal 
well casing pipe diameter, 
as is only permissible with 
rotary-air drilling, shall 
be assembled with welded 
joints and sealed in place 
with drillinR mud or cement 
grout placed in the annular 
space by a suitable pwnp 
from the bottom of the 
casing upward. 

m,n,o 
Protective liner pipe shall 
be assembled with welded 
joints, placed concentri­
cally within the drillhole 
and sealed in place with 
cement ~rout placed by a 
suitable pwnp or other 
apProved PJethod from the 
bottom of the liner pipe 
upward. 

0 

The upper enlarged drillhole 
diameter need be only 2 11 

greater than the nominal well 
casing pipe diameter when the 
well casing pipe is assembled 
with welded Joints and the 
cement grout is placed in the 
annular space by a suitable 
pump or other approved pres­
sure method from the bottom 
of the casini:, upward. 

NOTE 1. Casing only to the depth indicated in column 6, lines m, n & o, for conditions of column 3, lines m, n & o, is only acceptable as a minimum when it is adequate·oo seal off the vertical zone of contamination. 
Greater depth of protective casing is required in areas where well historieH show that the vertical zone of contamination extends to a greater depth. 
NOTE 2, Some drillers construct enlarged upper drillholes to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, line m, to facilitate use of longer lengths of pipe, 
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2 

TABLE I 
IJ~!J:::LEU TYPE WELL REQUIREMENTS 

j 

MINIMUM l'-~~-ccc-oo.:c:-:-o:·,;-.co:--1 ! lcc,'l;c'l;-;::R~;-:!;~H:ccI-:L::L __ I •_1 !L _1_· -,-;;-,-;,;;-;-;-;·;:-;::=:·-:-:=-;:,--1 

NOMINAL 1-"-'-'-""''-""-':''~~''1"·-"""'°-'·~~-7"'-'o-----+'"-'--~occ.--=;~:::.:c:;;.::"'-"~-~ 

9 ]() 
LOWEH 

DRILLHOLE 
MINIMUM 

WELL 

MAXIMU'.1 

NOMIHAL 
ROTEC'I'JVI 

NR112 

11 

NATURE OF 
WATER BEARING 

FORMATION 
''YP' (A UIFFJ1) 

Granite or 
Quartzite 
(See Note l) 

CASING 
GEOLOGIC F'OW'.A'l'IOHS DIAMETER 

OVERLYING AQUIFEH INCHES_ DT/\ME'l'ER 
.. Cas i ng di ame--!--·----····''-:.:.::_::.c...----+~---·-·---·-1--··----·'·' :.:,:c-.-t,...,--

LINER 
DIAME'l'EH 
;~:--

CllNS'l'RUC'l'ION CONDI'l'lON_E;_ ___ ~-..------~----------

Unconsolidated 
materials maj nly 
sand or gravel, to 
depth of at least 
40' to a radjus of 
~2 mile. 

t er plus !~ 11 if cable l<..'oJ. 
one is con- 'l'o rod: wi tl: 
structed with rotary l1ri Uin1~. 

cable tool 
drilling. Sec 
construction 
conditions. 
Casinf, diame-
ter plus 2 11 

with rotary 
drilling. 

~+-~---~~-~~~~-~~~+-~~--~~__, 

k. Granite or 
Quartzite 
(See Note 1) 

Clay or similar 6 1
' 

material or such 
materials with some 
sand and gravel 
zones to a depth of 
at least l~O 1 to a 
radius of!;, mile. 

Casing diame- l'o the bottol'i of' 
ter plus 4n the cla~· or to 
with cable the 20' depth 
tool drilling. hiche1rc:r j ::~ the 
Casing di ame- lesser with 
ter p.l us 2 11 cable -::.ooJ. 
with rotary 1lri 1-1 i nr. ':'o 
dri.l.ling. See ocJ.:: wl tli 
construction rotary drj 11 lnv. 

conditions. 

--+--------+----------f-----1--------1-----·----------·--· 

1. Granite or 
Quartzite 
(See Note 1) 

Unconsolidated 
materials for depth 
less than 40' 
with in a radius of 

mi1e. 

6" Casing di a.me- 0 , 

ter plus 4
11 

See construction 
with cable concli_ t '_ons 
tool drilling. ~xccnt:ons. 
Casing diame-
ter plus 2 11 

with rotary 
drLi.ling. See 
com:truction 

cundi 
dd J 11 n.·1 , U or.oo. 
liot 
a·n-r>l i ca­

ble wi. 111 

dri].lin;~. 

()" with ~-;C'e con- Gn 
('at·,1(~ s truct j. on 
too] condl -· 
(lril:_in1r. L.iono;. 

!lot 
aprU.c!l-
ble wi_ th 
rot.ar:v 
,Jri' l i1111. 

m,nJ. i 
b1t'. 

t}1an the 
O"fler 

dri Uhole 
diarn~ter. 

The ;-rotecl ivr~ weJ.;. casing pipe shall be firmly seated in 
tht':'. rocl: fon:iatidn. When an enlarr;ecl upper d.rillhole is 
cons Lructul \>'i th cable tool equj orr.ent, the annular space 
sh~11.L be fi.Lled wit.,h clay slurry or cement r~rout placed in 
an <lpproved i1anner. Sr.:e Note below. With rotary drilling 
r-:quipFF.:nt, the U!;per enlarr;ed (lrillho.le shri11 be maintained 
at. :"u.J 1 dJ a.meter with drillinr, mud or well casinr; 
nnd tlH' n.nnu.lm· sno.ee shall be with 
drilJ "i mid or cement, r:;rout, except that only cement grout 
~.>hal ·;. tk W3ecl vrhen the upper enlarged drillhole is con­
:.5tructed mure t11ru1 :_' 1 into the (\ranite. 'I'he vertical zone 
nf ,:onleJninc~tion mue3t be sealed off. See :rote 3 lielow. 
f\J f1.rpendix. 

;:" ll:ss 'J'he nrot,!etjve ' . .Jc.;.1 casinr: T\iDe shall ·be"" firmly seated into 
than the tl1r.: fornrl.tion. Hi th cA.ble tool drillinp: the upper en-
·;_u..ier l;u'rr1"tl drillhole shall he kept open with temporary well 
drillhole casinrr, when twcesf3ary, and ~hall be kept 1/3 filled with 
diameter. cJ·1y ~~1urry.tlirou~hout the drivinv of the protectJve casing. 

The lnlm1c0 of the annn.lar srace shall be filled with clay 
s1urr:1 or cc·1ent p:ro11t armlied ln manner. Con-
;'tl'uction ,;01HliUons for dri.1'linP" rotary equipment are 
t~1L-: ~:;m:!r 'iboVf' for line ,_i. The vertical zone~ of contamina­
tion mu;;t he scaled off. See Note: 3 be.low. Also see A!)pendix. 

'.,)7;l:rnf~T:~);--1;0-r-or nipc is re qui red to seal off the vertical 
::one: of L'r"1nt.ar~inatiun. An atterrnt shall be made to obtain 

than the wntc1· liLclc•\.J )~O' n.nd at least to. a denth of 75' even though 
lower w~lt_t;t' i 11 qunnti t,v may hf·:> encountered durinr dri.11inp: at a 
dri 11ho.le ,lcl'U: above l1CJ 1

• :~hould an adequate water producing zone 
dimi:r·~ter · nol t:ncountcrect helm~ ho 1 and down to a derith of 75' or 

ln,.;c;r~ con'.olderation may be rrlven by the Denartment to vermit 
pr0tluct ion of the water above ho'. Department approval is. 
requ.i red for such we.l.l. nther construction conditions ar'e the 
same as for l 'inc f. 'J'he vertical zone of contamination must coni .. i '.,ions. 

-~------~-------~---~----~----~-----~-b-"_,_;~:a.LCll u:'f'. ~Jee i'fote 3 below. Also see Appendix. 
NOTE 1. Crystalilne rocks are classed as granite because they are commonly referred to as granite by drillers regardless of their trne rock type. This includes trap rock, 
NOTE 2. Some'cirillers construct an enlarged upper drillhole with cable tool equipment by choice under geologic conditions of column 3, line j, to facilitate use of longer lengths of pipe. 

j,k 
Protective well casing pipe 
placed in an upper enlarged 
dril1hole only 2" greater 
in diameter than the nominal 
well casing pipe diameter, 
as is only perMissible with 
rotary-air drilling, shall 
be assembled with welded 
joints and sealed in place 
'·1ith drilling; mud or cement 
grout placed in the annular 
space by a suitable pump 
from the bottom of the 
casing upward. 

j ,k ,l 
Protective liner pipe shall 
he assembled with welded 
joints, placed concentri­
cally within the drill hole 
and sealed in place With 
cement grout placed by a 
suitable pump or other 
approved method from the 
bottor.i of the liner pipe 
upward. 

'l1he upper enlarged drillhole 
diameter need be only 2" 
ereater than the nominal well 
casing pipe diameter when the 
well casing pipe is assembled 
with welded joJ.nts and the 
cement grout is placed in the 
annular space by a sui tab.le 
pump or other approved pres­
sure method from the bottom 
of the casing upward. 

NOTE 3. Casfng only to rock under conditions of column 3, lines j & k and to the depth indicated in column 6, line 1, for condition of column 3, line 1, is only acceptable as a minimum when it is adequate to seal off 
the vertical zone of contamination. Greater depth of protective casing is required in areas where well histories show that the vertical zone of contamination extends to a greater depth. 
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NR 112 

NR 112.085 Well casing pipe. The protective well casing pipe shall be of 
steel or thermoplastic material complying with the requirements and re­
strictions of this section. 

(1) STEEL CASING PIPE. (a) Dimensions and weights. The protective 
well casing pipe materials shall be steel pipe having the nominal diame­
ters and the weights as specified in table 2, except that for wells for pota­
ble school water systems and high capacity water systems, the minimum 
wall thickness for 8-inch, 10-inch, and 12-inch diameter pipe shall by 
0.322-inch, 0.365-inch, and 0.375-inch, respectively, and for non-potable 
systems pipe of any diameter used shall have an adequate wall thickness 
to make the well structurally sound. 

TABLE2 

MINIMUM CASING PIPE AND COUPLING WEIGHTS AND 
DIMENSIONS 

Wgt. Lbs. Pipe Couplings 
Per Ft. 

Size Threads Thickness Threads External Length 
in & Plain in Diameter - Inches Per Diameter in 

Inches Coupling End Inches External Internal Inch Inches Inches 
1 1.70 1.68 .133 1.315 1.049 11-1/2 1.576 2-5/8 
1-1/4 2.30 2.27 .140 1.660 1.380 11-1/2 1.900 2-3/4 
1-1/2 2.75 2.72 .145 1.900 1.610 11-1/2 2.200 2-3/4 
2 3.75 3.65 .154 2.375 2.067 11-1/2 2.750 2-7/8 
2-1/2 5.90 5.79 .203 2.875 2.469 8 3.250 2-15{16 
3 7.70 7.58 .216 3.500 3.068 8 4.000 4-1/ 6 
3-1/2 9.25 9.11 .226 4.000 3.548 8 4.625 4-3/16 
1 11.00 10.79 .237 4.500 4.026 8 5.200 4-5/16 
5 15.00 14.62 .258 5.563 5.047 8 6.296 4-1/2 
6 19.45 18.97 .280 6.625 6.065 8 7.390 4-11/16 
6-5/8 OD 20.00 19.49 .288 6.625 6.049 8R 7.390 7-1/4 
70D 23.00 22.63 .317 7.000 6.366 8R 7.657 7-1/4 
8 25.55 24.70 .277 8.625 8.071 8 9.625 5-1/16 
10 35.75 34.25 .307 10.750 10.136 8 11.750 5-9/16 
12 45.45 43.77 .330 12.750 12.090 8 14.000 5-15/16 
14 OD 57.00 54.57 .375 14.000 13.250 8 15.000 6-3/8 
16 OD 65.30 62.58 .375 16.000 15.250 8 17.000 6-3/4 
18 OD 73.00 70.59 .375 18.000 17.250 8 19.000 7-1/8 
20 OD 81.00 78.60 .375 20.000 19.250 8 21.000 7-5/8 
220D 114.81 .500 22.000 21.000 
240D 125.49 .500 24.000 23.000 
26 OD 136.17 .500 26.000 25.000 
28 OD 146.85 .500 28.000 27.000 
30 OD 157.53 .500 30.000 29.000 
32 OD 168.21 .500 32.000 31.000 
34 OD 178.89 .500 34.000 33.000 
36 OD 189.57 .500 36.000 35.000 

R = Round Threads 

(b) Assembly. Well casing pipe shall be assembled watertight by means 
of joints welded in accordance with the standard welding procedure spec-
ifications of the department of industry, labor and human relations, 
ILHR 53.53 (3), Wis. Adm. Code or by correctly mated, recessed type 
couplings as used on drill pipe, line pipe or reamed and drifted pipe and 
having weights and being threaded as indicated in table 2. 

( c) Pipe installation. Well casing pipe shall be driven or installed so 
that no injury to the pipe results which may affect the quality of the 
water supply. 
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(d) Pipe specifications. I. No used pipe may be installed as the protec­
tive well casing in the permanent construction of a well or for other pota­
ble water supply use, except that the well constructor may reuse pipe 
withdrawn immediately from a newly constructed unsuccessful well or 
from a new well where the department requests the well constructor to 
reconstruct or replace it, provided the pipe has suffered no physical dam­
age. The pipe used as the permanent protective well casing either in ini­
tial well construction, as a liner subsequent to the initial construction or 
for other potable water supply purpose shall be new pipe meeting any of 
the following standards, but further subject to freedom from injurious 
defects as listed in subd. 4.: 

a. ASTM A-53; 

b. ASTM A-106; 

c. ASTM A-120; 

d. ASTM A-589; 

e. API 5A; 

f. API 5AX; 

g. API 5L; 

h. API 5LX; 

i. AWWA C 200; 

j. The standard outlined in subd. 3. 

2. Except as provided in subd. 3., each length of pipe 2 inches in diame­
ter or greater shall be legibly marked in conformance with the ASTM, 
API or AWWA marking specifications for the particular pipe standard 
showing, where respectively required, the manufacturer's name or trade 
mark; ASTM or AWWA marking or API monogram; standard; size in 
inches; weight in pounds per foot; whether seamless or welded and, if 
welded, type of weld; grade; and length in feet and tenths of feet. 

3. It is permissible to use new weldable steel pipe having nominal 
diameters of Table 2 for 16 inch pipe or less and tested to a minimum 
hydrostatic pressure of 1200 p.s.i. and which is otherwise determined to 
be equivalent to pipe meeting the ASTM A-120 specification in accord­
ance with the following procedures: 

a. Each length of such pipe shall be pressure tested and shall be marked 
of labeled with the test pressure and a code mark acceptable to and regis­
tered with the department and the secretary of state, which shall act as 
certification that the pipe is equivalent to the ASTM A-120 specification. 

b. Any entity which proposes to test its pipe in accordance with this 
subsection shall provide to the department a proposed testing program 
and procedure which shall be approved by the department prior to the 
initiation of the testing program. 

c. As a part of the surveillance of the testing procedure, at a maximum 
of 8 unannounced times annually as determined by the department, an 
independent testing laboratory, contracted for by the entity supplying 
the pipe and acceptable to the department, shall inspect the testing pro­
cedure of the entity and perform hydrostatic tests on at least 10 lengths 
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of pipe in the entity's stock which has been tested and marked. In addi­
tion, the department may require that up to 10 lengths of pipe selected in 
any year by the department from stock of randomly selected well drillers 
shall be tested by an independent laboratory in Wisconsin acceptable to 
the department and contracted for by the entity supplying the pipe. No 
more than one length of pipe may be selected for testing during any visit. 
The transportation of the pipe to the laboratory and replacement of the 
driller's stock and the cost of the testing shall be the responsibility of the 
entity supplying the pipe. The results of the surveillance inspection and 
testing by the laboratories shall be reported to the department by the 
laboratories. 

4. All pipe intended for water well construction or other potable water 
supply use within this state shall be subject to random examination by 
the department which may require any defective length of pipe or lots 
having more than 5% of pipe with lengths less than 5 feet to be rejected 
and returned to the manufacturer or supplier. Defective lengths shall 
include, but not be limited to: 

a. Pipe with girth welded joints; 

b. Pipe with welded patches; 

c. Pipe not conforming to the marking requirements of subd. 2. or 3.; 

d. Pipe with injurious defects, such as: 

1) Cracks; 

2) Open welds; 

3) Partial or incomplete welds; 

4) Open seams; 

5) Laminations in pipe wall which exceed 12%% of wall thickness; 

6) Slivers which exceed 12Y:z% of wall thickness. 

5. The listed ASTM, API and AWWA references are available for in­
spection at the offices of the department of natural resources, the secre­
tary 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, the American Petroleum In­
stitute, Division of Production, 300 Conigan Tower Building, Dallas, 
Texas 75201 and from the American Water Works Association, 6666 
West Quincy, Denver, Colorado 80235. 

(2) THERMOPLASTIC CASING PIPE. (a) Pipe and material specifications. 
1. The thermoplastic well casing pipe and couplings shall be new polyvi­

nyl chloride (PVC) material produced to and meeting the current ASTM 
F-480 standard except that the impact resistance requirements specified 
in the current ASTM D 2241 standard may be substituted for the impact 
resistance requirements specified in ASTM F 480. PVC material shall 
conform to cell classification 12454-B or 12454-C as designated by mark­
ings of PVC 1120 or 1220. The material shall be formulated to include a 
filler material to resist ultra-violet degradation. The solvent cement shall 
conform to the ASTM D-2564 standard. No used or reclaimed materials 
may be used. Either integral bell pipe or one piece couplings shall be 
used. 
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2. The pipe shall have a standard dimension ratio (SDR) of 21, 17, or 
13.5. 

3. The nominal casing size shall be at least 5 inches. 

4. The well casing pipe, couplings, cement, primer and other compo­
nents shall be evaluated and approved for use as well casing in potable 
water supplies by the National Sanitation Foundation (NSF) Testing 
Laboratories, Inc., P.O. Box 1468, Ann Arbor, Michigan 48106 or an 
equivalent laboratory approved by the department .. Such laboratory 
must approve the materials as being acceptable for use as well casing for 
potable water supplies. Approvals of alternate laboratories will be based 
on the demonstration of unbiased, reliable and appropriate testing meth­
ods at least as stringent as NSF methods. 

5. The well casing pipe and couplings shall be marked in accordance 
with the current ASTM F-480 specification and this section. The pipe 
shall be marked at least every 5 feet showing the nominal size; standard 
dimension ratio; type of material; the designation 1120 or 1220; the 
wording - "well casing" - followed by impact classification; designa­
tion "ASTM F-480" including year of issue of the standard with which 
the well casing pipe complies; manufacturer's name or trademark; manu­
facturer's code for resin manufacture, lot number and date of manufac­
ture; and the NSF-WC designation or other approved laboratory's 
seal or mark. Couplings shall be marked with all of the above informa­
tion except the standard dimension ratio, the wording "well casing", and 
manufacturer's code for resin, lot and date. 

(b) Storage and inspection. 1. The pipe and couplings may not be 
stored by the driller in direct sunlight for periods exceeding 3 months. It 
is recommended that pipe and coupling inventories be rotated or utilized 
to minimize exposure to ultraviolet radiation. 

2. The pipe shall be stored in such a manner as to prevent deformation, 
sagging or bending. 

3. Prior to use, the pipe and couplings shall be inspected for cuts, defor­
mations, gouges, deep scratches, damaged ends and other imperfections. 
Any pipe or couplings having such defects shall be rejected. 

4. Pipe bells and couplings shall be manufactured to close tolerances to 
ensure an interference fit at the joint. Should a joint not have an interfer­
ence fit allowing the dry pipe to enter the socket between % and % of the 
socket depth when inserted by hand, the pipe or coupling shall be re­
jected. 
1 

(c) Assembly. Joining techniques including procedures for cutting, 
cleaning of joints, use of primers, application of cement, assembly and 
hardening of solvent cement joints shall be in accordance with this sec­
tion and the manufacturer's recommendations. 

1. The installer shall use a fine tooth handsaw with little or no set or a 
plastic pipe cutter equipped with extra-wide rollers and thin cutting 
wheels for cutting the pipe. Pipe ends shall be cut square using a miter 
box when sawed. Standard steel pipe or tubing cutters may not be used 
for cutting plastic pipe. 

2. The installer shall clean all dirt, dust, and moisture from pipe ends 
and couplings. The installer may use only chemical or mechanical clean-
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ers which are suitable for the particular plastic material being used. All 
burrs shall be removed. 

3. The installer shall use a primer to prepare the pipe and coupling 
surfaces in order to form a continuous bond when cemented. 

4. The joint shall be completed immediately following application of 
the solvent cement. A solvent cement shall be used which provides suffi­
cient open time for making good joints, but which also cures rapidly to 
initial set. At temperatures below 32°F a cement formulated for use be­
low 32°F shall be used. The installer shall apply a moderate and even 
coat of cement to the inside of the pipe bell or coupling to cover the 
length of the joining surface only. The installer shall then quickly apply 
an even coat of cement to the outside of the pipe to a length equal to the 
depth of the pipe coupling socket. 

5. The installer shall make the joint as quickly as possible after appli­
cation of the cement, and before it dries; reapply cement before assem­
bling if the cement dries partially; insert the pipe into the coupling sock­
et, turning the pipe at least % turn before it seats to insure even 
distribution of cement; make sure that the pipe is inserted to the full 
depth of the coupling socket, and remove excess solvent cement from the 
exterior of the joint with a clean, dry cloth. · 

6. A newly assembled joint may not be moved until after sufficient 
time has elapsed to adequately cure the joint to withstand the installa­
tion stresses without movement or damage. It is recommended that all 
joints be allowed to cure at least 15 minutes if the ambient temperature 
is 60°F or above, at least ~ hour if between 40 and 60°F, and at least one 
hour if the ambient temperature is below 40°F before the pipe is moved 
and installed. Cure times may be reduced when temperatures are above 
the bottom of the above ranges. In no case shall cure times be less than % 
of the times recommended above. Cure times shall be increased by 50% 
when the relative humidity is over 60%. No pins, screws or fasteners 
may be installed in the joint. 

7. For threaded couplings used for pitless adapters, only approved lu­
bricant specifically intended for use with PVC pipe is acceptable. A 
threaded joint shall be tightened by no more than one full turn using a 
strap wrench. 

8. When a well screen is used, it shall be a telescoping type screen. The 
casing must be pulled back to expose the screen. An approved packer 
shall be used to seal the space between the screen and the casing. A small 
diameter drill stem or rod bearing on the screen bottom plate may be 
used to place the screen. 

(d) Installation requirements. 1. The well casing pipe may not be 
driven, pushed or forced into the formation. When pulling back a casing 
to expose a screen, the force applied may not exceed the casing weight. 

2. The casing shall be set in an outer drillhole full of drilling mud or a 
temporary casing which shall in either case be at least 4 inches larger 
than the nominal pipe size. A permanent tag bearing the message 
"plastic well casing" shall be attached to the top of the well casing. 

3. Thermoplastic well casing pipe may be used only for wells developed 
in unconsolidated formations and constructed in accordance with lines a, 
b and c of table 1 and lines b and c of table 3. 
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4. No drilling tools such as drill bits or stabilizers shall be placed in the 
casing nor shall any drilling or reconstruction occur after placement of 
the casing in the well. This restriction does not preclude the installation 
or replacement of telescoping screens. 

5. Thermoplastic well casing pipe shall be used only for wells where the 
annular space is sealed with drilling mud or clay slurry. Cement grout 
may not be used. The thermoplastic well casing shall be set in the drilling 
mud of a drillhole constructed with rotary-mud equipment or within a 
temporary casing driven the entire depth of the permanent casing if con­
structed with other equipment. 

6. Any pitless subsurface connection to the thermoplastic well casing 
shall be made in accordance withs. NR 112.14 (1) (b) or (2) (b) and (8). 
The portion of the well casing above a pitless adapter may be either steel 
or PVC well casing pipe meeting the re9uirements of this section. 

Note: See NR 112.14 (8). 

7. Threaded pipe is not permitted. Threaded couplings may only be 
used for installation of pitless adapters after placement of the casing. 

8. If the portion of the well casing pipe which extends above the frost 
line is thermoplastic material, the upper terminus of the well shall be 
contained in a well house or in a capped oversized steel casing which ex­
tends from above the top of the thermoplastic well casing to a depth of 
below the frost level. 

(e) The listed ASTM standards are available for inspection at the of­
fices 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, Philadel­
phia, Pennsylvania 19103. 

History: Cr. (intro.), (1) (a) to (d) renum. from NR 112.08 (2) (a) to (d) and am. (1) (d) 5., 
er. (2), Register, October, 1982, No. 322, eff. 11-1-82; reprinted to correct error in (2) (c) 7., 
Register, January, 1983, No. 325. 

NR112.09 Bored type well design and construction. (1) GENERAL. The 
general construction requirements are the same as NR 112.08(1). 

(2) SPECIFIC. Through the vertical zone of contamination the con­
struction of bored type wells shall conform to the specifications for 
drilled type wells prescribed by NR 112.085 (1). They shall also conform 
to the following additional requirements: 

(a) The minimum diameter of the casing pipe shall be 6 inches. 

(b) The top of the well casing pipe shall terminate at least 8 inches 
above the ground grade. 

( c) The curbing below the vertical zone of contamination shall be 
properly cured concrete pipe or equal. In such case the joints shall be the 
tongue and groove type. Plain end or bell and spigot pipe shall not be 
used. 

(d) The minimum inside diameter of well curbing shall be 8 inches. 
(Note: The vertical zone of contamination is the same as for a drilled sand or sand and 

gravel type well. See table 1, NR 112.08 (2) and figure 2.) · 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 
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NR 112.10 Driven point type well design and construction. (1) GENERAL. 
The general construction requirements are the same as NR 112.08 (1). 

(2) SPECIFIC. Through the vertical zone of contamination the depth of 
the unperforated pipe of a driven point well shall conform to the specifi­
cations of NR 112.08(2) for drilled sand or sand and gravel type wells. 
Driven point wells shall also conform to the following additional require­
ments: 

(a) The diameter of the driven point well shall be selected with the 
expected depth of ground water in mind so as to make a pump installa­
tion practical. 

(b) The depth of a driven point well shall be sufficient to prevent 
breaking suction when pumping the well at a rate of 50% greater than 
the capacity of the permanent pump. 

(Note: See figure 3.) 
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Recommended m1mmum pipe diameter Z tncks 

( c) Protection against freezing shall be accomplished by means of an 
enclosing casing pipe. So-called "frost-pits" curbed with stones, brick, 
tile, wood and the like are prohibited. (Note: See figure 4.) 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 
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NR 112.11 Dug type well design and construction. (1) GENERAL. The 
general construction requirements are the same as NR 112.08(1). 

(2) SPECIFIC. (a) Curbing wall. The curbing wall of every dug type well 
shall be substantial and watertight to a depth of at least 2 feet below the 
vertical zone of contamination, which zone is the same as for a drilled 
sand or sand and gravel type well, but in no case less than 25 feet below 
the established ground surface at the well. The curbing through the in­
take area shall be of adequate strength to withstand any external pres­
sure to which it may be subjected and must be seated firmly enough to 
prevent settling. 

(b) Concrete wall. The wall shall be circular and at least 6 inches thick 
with concrete so placed as to be free from voids. The concrete mixture 
shall conform with the provisions of NR 112.19(1). Vertical and horizon­
tal reinforcing with %-inch rods on 12-inch centers shall be provided. 
Rods shall lap 12 inches but such lap shall not occur at construction 
joints. If possible, the wall shall be poured in one operation but in no case 
shall there be a construction joint within 10 feet of the surface. Construc­
tion joints shall be left rough and shall be washed and brushed with neat 
cement grout before pouring of concrete is continued. (Note: See figures 
5(a) and (b).) 

(c) Metal wall. A metal curbing wall of steel shall be at least three­
sixteenths of an inch thick, assembled with welded joints and in any 
case, the wall shall be sufficiently thick and so reinforced as to resist any 
external pressure to which it may be subjected. 

( d) Casing pipe reduction. In lieu of extending well curbing of full dug 
well diameter to the surface, a standard weight new steel pipe at least 6 
inches in diameter and meeting the requirements of table 2 and NR 
112.085 (1) (d) may be used. This pipe shall be firmly seated in a rein­
forced concrete slab which shall be mounted on the full diameter curbing. 
Such slab shall be located so that the top is at least 25 feet below the 
established ground surface at the well or at least 2 feet below the vertical 
zone of contamination, whichever is the greater. (Note: See figures 5(c) 
and (d).) 

(e) Curbing installation. In caving soil formation, the curbing shall be 
constructed at the surface and carried down by excavating from the inte­
rior. If wood forms are used on the exterior of the wall, they shall be 
removed before the wall is lowered. Use of exterior wood forms below the 
ground surface is prohibited. Metal forms may be left in place. 

~ (f) Annular opening. The opening between the face of the excavation 
and curbing or casing through the vertical zone of contamination shall be 
filled with clean clay slurry or equal. 

(g) Upper terminal. Except when a dug well is constructed in accord­
ance with par. (d) of this subsection and approval has been obtained 
from the department in conformance with NR 112.14 for construction of 
a well pit or subsurface pump room adjoining a building basement, the 
curbing shall be extended at least 8 inches above the established ground 
surface, and the grourid graded up around same to a height of 6 inches 
above the ground so as to conduct all surface water away from the well. 
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(h) Dug well cover. The cover of a well curbed according to par. (b) or 
(c) of this subsection shall be made of substantial reinforced watertight 
concrete at least 5 inches thick and of sufficient diameter to overlap the 
wall or curb by at least 2 inches. The cover shall be free from joints. A 
pump installation access sleeve comprising a section of steel protective 
well casing pipe conforming to NR 112.085 (1) (a) and (d) shall be in­
stalled in the cover at the time of pouring the concrete in fabricating the 
cover and shall terminate at least 8 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 overlapping cover, the sides of which 
extend downward at least 1 % inches. A tight joint shall be provided be­
tween the top of the wall and the cover, using a plastic sealing compound. 
The manhole cover shall be locked or bolted in place in such manner as to 
be safe and to prevent entrance of water. (Note: See NR 112.17(1).) 

(i) Equipment location. No pumping equipment or appurtenances re­
quiring access to the interior of the well for maintenance or repair opera­
tions shall be installed in the well. (Note: For acceptable type of pump 
installations, see figure 5.) 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. (2) (d) and (h), Register, Octo­
ber, 1982, No. 322, eff. 11-1-82. 
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NR 112.12 Reconstructing dug ty1>e wells. (1) GENERAL. The general 
construction requirements are the same as NR 112.08(1). 

(2) SPECIFIC. A drilled type well may be constructed through an ex­
isting dug type well in accordance with the following procedures: 

(a) Preparation for deepening. Any sediment or debris in the bottom of 
the dug well shall be removed. The bottom shall be disinfected by dis­
tributing a chlorine solution over the bottom or mixing such solution 
with water in the well. A concentration of 200 parts per million of chlo­
rine should be attained for disinfection. 

(b) Applicability to drilled type construction. Deepening construction 
done by drilling methods shall conform to applicable provisions of NR 
112.08(2). (Note: See figure 6.) 

( c) Protection. Existing "dug and drilled" type wells shall be effectively 
protected against entrance of surface and near-surface water by ex­
tending the casing pipe of the drilled part of the well to an elevation of at 
least 8 inches above the established ground surface and filling the dug 
part of the well with clay slurry or equally impermeable material, remov­
ing the top 7 to 8 feet of curbing in the process to effect a good soil to soil 
bond. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 

Figure (L Drilled Well ConslJUL'tcd in Ex1st1ng Dug Type Well. Sec NR 11 ~.I.::. 
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NR 112.13 Springs. Because of the great variation in springs from the 
standpoint of sources, locations, surrounding land uses, and elevations in 
relation to surrounding areas, each spring being considered as a possible 
source of drinking water must be evaluated on its own merits for possible 
acceptance. Requests for spring evaluations shall be made to the central 
office of the department. Evaluations shall be based on the following cri­
teria: 

(1) LOCATION. (a) The area laterally from the spring for a distance of 
at least 50 feet, below the spring for a distance of at least 30 feet and 
above the spring to the crest of the slope shall not be used as pasture, 
crop land or for human habitation. 

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

(c) The spring shall be derived from a source having sufficient overbur­
den so that if a drilled well were constructed at a distance of 100 feet 
horizontally and upgrade from the spri:ng to produce water from the 
spring source, the well construction could comply with the minimum well 
casing pipe depth specifications of table 1, NR 112.08(2) of this chapter. 

(2) CONSTRUCTION. To be acceptable as a source of water for drinking 
and food processing, in addition to meeting the above criteria, a spring 
shall be protected by the following minimum construction: 

(a) Provisions shall be made to divert surface water runoff away from 
the spring. 

(b) A reinforced poured concrete box structure having the following 
minimum features shall be constructed to house the spring outlet: 

1. Five-inch thick walls. 
2. Five-inch thick roof. 
3. Twenty-four square feet cross-section, with a minimum width of 4 

feet. 
4. Twenty-inch diameter or 20-inch square access opening in the roof 

with a 4-inch thick curbing wall extending 8 inches above the roof. 
5. Overlapping, tight-fitting, shoebox-type cover with 4-inch skirted 

sides, constructed out of welded sheet steel. 
6. Two 6-inch diameter, steel-pipe sleeves in the roof, having minimum 

diameters 'of 4 inches and extending at least 8 inches above the roof for 
entrance of pump suction pipe and either a pump discharge pipe or a 
service pipe from a pressure tank. 

7. Steel overflow pipe. 
8. Discharge pipe from pump or supply pipe from pressure tank ex­

tending through the roof and down into the spring, from which point the 
discharge pipe or supply pipe shall extend below grade to buildings 
served. 

9. Approved type sanitary well seals to seal openings between pipe 
sleeves and suction pipe and pump discharge or tank service pipe. 

(c) An insulated housing shall be provided above the spring box for 
frost protection for the pump and for the pressure tank, when installed at 
the spring. (Note: See figure 7.) 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 
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NR 112.14 Surface protection. (1) WATER SUPPLIES EXCEPT THOSE FOR 
LESS THAN 4 FAMILIES, SCHOOLS, SEWAGE TREATMENT PLANTS AND HIGH 
CAPACITY INSTALLATIONS. All wells governed by this chapter, except 
those serving residential units housing a total of not more than 3 fami­
lies, and school water systems, high capacity water systems and sewage 
treatment plant water systems shall be provided surface protection in 
accordance with the provisions of this subsection. 
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(a) The watertight protective well casing pipe shall extend to a point 
at least 8 inches above the established ground surface unless a permit for 
construction of a separate well pit or a subsurface pumproom adjoining a 
basement has been obtained from the department; except that, within a 
flood plain, the top of a well shall terminate at least 2 feet above the 
regional flood elevation and no pit or subsurface pumproom shall be con­
structed. (Note: Sees. NR 112.07(4).) 

(b) Any pitless subsurface pipe connection to such a well shall be made 
with approved threaded fittings and shall be made above ground water 
level. The piping for such a connection shall be kept under gauge pres­
sure. For the purpose of this chapter, approved threaded fittings include 
pitless adapters and pitless receiver tanks designed to be connected to 
the well casing pipe and approved by the department. The design criteria 
on which approvals are based involve materials of construction, wall 
thickness of pipe, wall thickness of other component parts, dimension of 
shortest cross-section of welds, method of fabrication and method of con­
nection to the well casing. 

( c) On off-set installations in basements, the pump impeller or cylinder 
shall be located preferably at an elevation above the ground surface or at 
least at an elevation not subject to flooding and in any case at least 2 feet 
above the basement floor. Any buried suction pipe shall be enclosed in a 
pressure conduit. Pressure conduits may terminate at the end of the hori­
zontal line entering a basement if the elevation of the pipe entrance is 2 
feet or more above the basement floor and the basement is in active use 
and not subject to flooding. Pressure conduit shall meet the minimum 
pipe specifications of the state plumbing code, s. ch. ILHR 84. A shallow 
well pump discharge line shall discharge through a seal-cross fitting 
before entering the pressure tank. 

(2) WATER SUPPLIES FOR A MAXIMUM TOTAL OF 3 FAMILIES IN RESIDEN­
TIAL UNITS. Water supplies for residential units housing a total of not 
more than 3 families, shall be provided surface protection in accordance 
with the provisions of this subsection. 

(a) Watertight protective well casing pipe shall extend to a point at 
least 8 inches above the established ground surface unless a permit for 
constructi9n of a separate well pit or sub-surface pumproom adjoining a 
basement is obtained from the department, except that, within a flood 
plain, the top of the well shall terminate at least 2 feet above the regional 
flood elevation and no pit or subsurface pumproom may be constructed. 
(Note: Sees. NR 112.14 (1).) 

(b) Any pitless subsurface connection to such a well shall be made with 
approved threaded fittings as defined in NR 112.14 ( 1) (b) or by means of 
joints welded in accordance with the standard welding procedure specifi­
cations of the department of industry, labor and human relations, s. 
ILHR 53.53, and the connection shall be made above ground water level. 
In addition, the pump location shall not be subject to flooding. Weld-on 
pitless adapter units shall be approved units. 

(c) On off-set installations in basements, the pump impeller or cylinder 
shall be located preferably at an elevation above the ground surface or at 
least at an elevation not subject to flooding and in any case at least 2 feet 
above the basement floor. Any buried suction pipe shall be enclosed in a 
conduit. It is recommended that the conduit be pressurized. Conduits 
may terminate at the end of the horizontal line entering a basement if the 
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elevation of the pipe entrance is 2 feet or more above the basement floor 
and the basement is in active use and not subject to flooding. Non pres­
sure conduit shall be at least 4 inches in diameter and conform to s. NR 
112.085. Pressure conduit shall meet the minimum pipe specifications of 
the state plumbing code, ch. ILHR 84. A shallow well pump discharge 
line shall discharge through a seal-cross fitting before entering the pres­
sure tank. 

( d) Restriction on the pipe material when pressurized conduits are 
used with pitless adapters and the restrictions on the terminal of such 
pipe in a basement are the same as under sub. (1). 

(3) ALL SCHOOL WATER SYSTEMS, HIGH CAPACITY WATER SYSTEMS AND 
SEWAGE TREATMENT PLANT WATER SYSTEMS. The watertight protective 
well casing pipe of wells for all school water systems, high capacity water 
systems and sewage treatment plant water systems shall terminate at 
least 12 inches above the established ground grade at the well except in 
flood plains where the top of the well shall terminate at least 2 feet above 
the regional flood elevation; no well pits may be constructed; and, except 
for sewage treatment plant systems, no subsurface pump piping connec­
tions shall be made to the well casing pipe. 

(4) PITLESS ADAPTERS AND BURIED SUBMERSIBLE PUMP DISCHARGE 
LINES. Buried submersible pump discharge lines connected to pitless 
adapters must be maintained under gauge pressure at all times. There­
fore, no check valves shall be placed in the pump discharge line between a 
pitless adapter and a hydropneumatic tank or approved comparable 
type 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 adapter spool of an approved unit. 

(5) PIT PERMITS FOR OTHER THAN WELL PITS. Pit structures for the 
housing of offset pumps, for access to the head of a buried pressure tank 
or to completely house a pressure tap.k shall not be constructed without a 
permit from the department. 

( 6) APPLICATION FOR PIT AND SUBSURFACE PUMPROOM PERMITS. Permit 
applications to construct a well pit, pump pit, pressure-tank pit, pres­
sure-tank access pit or subsurface pumproom adjoining a building base­
ment, shall be made to the central office of the department on forms pro­
vided by the department. Such permits may be granted if the 
construction will be made in conformance with minimum specifications 
of the department. (Note: See subs. (1), (2) and (4).) 

(a) Separate well pits, pump pits, pressure-tank pits and pressure-tank 
access pits shall conform to the following minimum specifications: 

1. Dimensions: 

a. Area. Five square feet of free floor area shall be provided for each 
square foot of area required for equipment and appurtenances. In no case 
shall the inside area of a pit be less than 24 square feet. 

b. Width. The width of the pit shall be not less than % of the length. 

c. Height. The height inside shall be at least 6 feet, but not less than 6 
inches higher than any equipment installed therein. 
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d. Walls, floor and roof thicknesses. The wall thickness shall be at least 
6 inches, the floor thickness shall be at least 4 inches and the roof thick­
ness shall be at least 5 inches. 

2. Construction: 

a. Material. The pit shall be constructed of poured concrete thor­
oughly puddled in place. The concrete shall be prepared according to 
specifications of NR 112.19 or by use of 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 should not exceed 
0.75 to 1. 

b. Watertight juncture. The junction of walls, floor and roof shall be 
watertight. Every conduit or similar connection with the pit shall be 
watertight. 

c. Reinforcement. The deck or pit roof and walls of the pit structure 
shall be adequately reinforced to insure strength and durability. 

3. Elevation of pit roof. The pit roof or deck shall be above the ground 
surface. 

4. Manhole opening: 

a. Placement. The pit shall be fitted with a manhole opening. It shall 
be located directly over the well, unless the well casing itself extends 
through the cover, or a capped section of pipe at least equal in diameter 
and thickness to the well casing is cast into the pit roof directly over the 
well. 

b. Size. The manhole opening shall be at least 20 inches square or 20 
inches in diameter, inside measurement, and in any case shall be suffi­
ciently large to permit entrance or removal of any unit or equipment that 
must be installed through the manhole. 

c. Curbing. The manhole opening shall be provided with a raised curb­
ing at least 4 inches thick, extending at least 4 inches higher than the pit 
roof. 

d. Cover. A substantial watertight, overlapping, tight-fitting, shoe­
box type cover with skirted sides at least 3 inches wide shall be provided 
for the manhole. A welded sheet-steel cover is preferred, but a cover 
made out of lumber and covered in turn with sheet metal or tin will be 
acceptable if maintained in a waterproof condition. 

~ e. Exception. A watertight, cast-iron manhole frame and cover with 
gasket may be substituted for the concrete curbing. 

5. Drainage: 

a. Gravity type. Where practical, the pit shall be drained by a separate 
watertight gravity-type drain discharging to the ground surface at a 
point free from flooding. The drain shall be constructed of cast iron, cop­
per or galvanized steel having a minimum diameter of 2 inches. 

b. Watertight sump type. When no gravity-type drain can be installed 
in conformance with sub. (5) (a) 5a, a watertight sump, having a mini­
mum depth of 18 inches and a minimum cross-section of 18 inches square 
or minimum diameter of 18 inches, shall be installed. 
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6. Termination of well casing. In the case of well pits, the casing shall 
terminate at least 18 inches above the pit floor and be provided with an 
approved watertight, sanitary well seal with gasket, or an equivalent 
watertight connection with the pump. 

7. Venting: 

a. Pit. A well pit, pump pit, pressure-tank pit or pressure-tank access 
pit shall be vented by use of two 2-inch diameter galvanized steel pipes 
located in opposite corners, one pipe to extend to within 1 foot of the pit 
floor and the other to extend only through the pit roof. The upper end of 
the vent pipes shall terminate with return bends and be screened. 

b. Well. Any well vent pipe shall extend to the top of the pit and termi­
nate with a return bend with a screened outlet. 

8. Pump installation. The free space around the well casing shall be 
such that the upper casing terminal is readily accessible for installation, 
adjustment or removal of an expanding type or equivalent well seal and 
for the removal of the pump or piping. The pump powerhead shall be 
mounted on an elevated subbase of concrete or metal. When pumps are 
installed with a flanged connection with the casing, all openings in the 
pump base shall be sealed. 

(b) Subsurface pumprooms adjoining basements shall conform to the 
following minimum specifications: 

1. General. 

a. The dimensions, construction material, watertight juncture, rein­
forcement, roof elevation, manhole opening, well casing termination and 
pump installation shall conform to provisions of sub. (5) (a) 1. through 
(a) 4. inclusive, sub. (5) (a) 6. and 8. 

b. The floor elevation shall be at least 1 foot higher than the basement 
floor if the basement is constructed with masonry other than reinforced 
poured concrete. 

2. Drainage: 

a. The pumproom floor may drain to the basement floor if the base­
ment in turn is adequately drained. 

b. If the basement is not adequately drained, a partition wall at least 1 
foot high shall be constructed in the entranceway from the basement and 
separate drainage facilities shall be provided conforming to the pit drain­
age requirements of sub. (5) (a) 5. 

(7) PITLESS ADAPTER CONNECTIONS TO STEEL WELL CASINGS. (a) 
Threaded Joints. When the threaded end of a well casing is not conve­
niently terminated for installation of a pitless adapter, threads shall be 
provided at the top of a cut-off well casing for attachment of the pitless 
adapter, including pitless receiver tanks, by one of the following meth­
ods: 

1. Cutting threads with a die. 

2. Fitting and welding a full-length standard recessed coupling to the 
top of the casing, after reaming out threads to a point at least % the 
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length of the coupling, including the recess, for adapters with male 
threads. 

3. Fitting and welding a full-length standard recessed coupling to the 
top of the casing, after reami;ng out threads to a point at least % the 
length of the coupling, including the recess, and installing a steel pipe 
nipple made from pipe conforming to NR 112.085 (1), and threaded on 
both ends, for pitless adapters with female threads. 

(b) Weld-on units. An approved type pitless adapter weld-on unit may 
only be installed on wells where nonpressure conduit installations with 
offset pumps are permissible. These are installations for private resi­
dences, serving not more than 3 families. (Note: See sub. (2).) 

( c) Well and pipe connection restrictions. 1. The threaded lower end of a 
full-length adapter shall not be welded to the cut-off end of a well casing. 

2. The threaded ends of a short model, complete adapter shall not be 
welded to the top of a cut-off well casing nor to the section of riser pipe 
extending from the unit to a point above the ground grade. 

3. Pitless adapters, including pitless receiver tanks, shall not be con­
nected to the well casing by means of a compressible joint. 

4. Pitless adapter pipe connectors for attachment of pump piping shall 
be welded to the full adapters in the factory at the time the adapter is 
assembled by the manufacturer having approval to fabricate the same in 
cases of those designs not involving a casting where the connector will be 
part of the casting. Such pipe connector units may be welded to the well 
casing pipe in the field only for those installations where weld-on adapter 
units are permissible. Pipe connectors shall not be attached to well cas­
ings with compression joints. (Note: See sub. (2).) 

( d) Welding procedure. The joining of a coupling to the cut-off well 
casing or of a weld-on pitless adapter unit or pipe connector to a well 
casing shall be done in accordance with the standard welding procedure 
specifications of the department of industry, labor and human relations, 
ILHR 53.53(3). (Note: For adaption of pitless adapters, including pitless 
receiver tanks, see Figures 8 and 9.) 

(8) PITLESS ADAPTER CONNECTIONS TO THERMOPLASTIC WELL CASINGS. 
No welding of steel well casing or a pitless adapter is permitted after steel 
well casing is attached to thermoplastic well casing. If a weld-on pitless 
adapter is to be utilized in cases allowed by sub. (2), the adapter shall be 
welded to the steel portion of the casing pipe before the steel casing is 
threaded into a thermoplastic coupling. The PVC coupling shall be 
threaded onto the steel casing or adapter before it is solvent cemented to 
the top of the PVC casing. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. (1) (intro.), renum. (3) thru (6) 
to be (4) thru (7), er. (3), Register, April, 1978, No. 268, eff. 5-1-78; am. (1) (c) and (7) (a) 3., 
r. and recr. (2) (c) and er. (8), Register, October, 1982, No. 322, eff. 11-1-82; reprinted to cor­
rect error in (1) (c), Register, January, 1983, No. 325. 
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NR 112.15 Miscellaneous well construction and pump installation re­
quirements. (1) WELL ALIGNMENT. The deviation of the center line of a 
drilled or bored type well from plumb per 100 feet of depth shall not 
exceed the following tolerances to the depth of pump setting plus 25%: 

Diameter of curb in inches............. 2 to 6 8 to 10 12 or more 
Deviation based on diameter......... 100% 75% 50% 

For well depths less than 100 feet the allowable deviation of the center­
line shall be proportional to that allowed per 100 feet. 

(2) CAVING PROTECTION. When caving or sloughing formations that 
would interfere with the proper functioning of the well or the pumping 
equipment are encountered, entrance of foreign material shall be pre­
vented by means of liner pipe, cementing or other approved methods. 
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pit/ess rec11iver fan/I. 

Well 

Air 1J11/0/K/er 

~Submersible c p.me 

Above grade .~ 
entry into 
bt11lding served ~ 

Below 9rtide 
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f r·ry ,"·' 
Sampllnj 

jftwcef 

Figure t). Pitle<is Receiver Tank lnstallatton. 

(3) FINISHING OPERATIONS. Upon completing well construction or re­
construction operations or pump installation or repair work requiring 
removal of the pump or pump piping from the well, the well driller and 
pump installer shall carry out finishing operations as follows: 

(a) Disinfection. The well shall be disinfected in the manner prescribed 
by the department. In addition, the pump installer shall disinfect the 
pump and discharge piping, the pressure vessel or reservoir. 

(b) Flushing. The well shall be flushed sufficiently to remove all traces 
of the disinfectant and to condition the well for use. In addition the 
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pump installer shall flush out the discharge piping and the pressure vessel 
or reservoir. 

(c) Testing. The well shall be tested by pumping, except when flowing 
in excess of requirements, to determine the amount of drawdown and the 
quantity and stability of the yield within the requirements of NR 
112.l 7(1)(b ), 112.03(2), and 112.0S(l)(c), or if in excess thereof, as speci­
fied by agreement with the purchaser. With flowing wells, the static wa­
ter level in a stilling pipe or artesian pressure under static conditions 
shall be measured as shall be the drawdown or reduction in artesian pres­
sure. 

( d) Sealing. The well shall be sealed or covered with an approved type 
well seal or well cap. (Note: See NR 112.17(1), (2) and (3).) 

(4) BLASTING. The use of explosives for increasing or recovering yield 
of any well developed into limestone, shale, granite or quartzite forma­
tions, or of any sandstone well in which casings and liners are not grouted 
or in which the diameter of the drillhole is larger than that of casings or 
liners above the point of shooting, shall be undertaken only under permit 
from the department. (Note: See NR 112.16(3).) 

(5) CHEMICAL CONDITIONING. (a) Noncontinuous treatment of wells and 
pumps. The use of dry ice, detergents, chlorine, acids, or other chemicals 
in wells for the purpose of increasing or restoring yield; the use of chemi­
cals, other than chlorine, to combat iron bacteria and sulfur bacteria well 
infestations and the use of chemicals, other than chlorine, for treatment 
of pumps for removal of scale or chemical depositions shall be under­
taken only under permit from lhe department. No permit is required for 
batch chlorination of wells and pumps for disinfection purposes. Chemi­
cal treatment of wells requiring a permit shall be done under supervision 
of a registered well driller or Wisconsin registered professional engineer. 
Chemical treatment of pumps requiring a permit as established in this 
subsection shall be done under supervision of a registered pump installer 
or Wisconsin registered professional engineer. All chemicals other than 
dry ice or chlorine shall be compounds determined to be acceptable by 
the department. (Note: See NR 112.16(3).) 

(b) Continuous water treatment of well and water system. 1. Potability 
control. Continuous treatment of water in the well or in the water system 
for disinfection for potability control shall be undertaken only under a 
permit obtained by the water supply owner from the department. No 
permit will be granted for continuous disinfection of a well or water sys­
tem producing bacteriologically unsafe samples until efforts to construct 
a new well and reconstruct the well or to reconstruct an existing well in 
conformance with this chapter fail to result in a well that will continu­
ously produce bacteriologicaJly safe water. 

2. Quality control. Chemical treatment of a well or the total water 
supply pumped from the well to a point including the pressure tank, res­
ervoir or reservoir and pressure tank when booster pumps are installed, 
shall be done with chemical compounds and methods approved by the 
department. Approval of methods of injection of chemicals will be based 
on adequacy of control of rates of feed against a range of pressures and of 
the anti-backsiphon provisions of the equipment planned for use. 

3. Equipment installation. Installation of treatment equipment re­
quiring plumbing connections to the water system shall be made by a 
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licensed plumber, except that when such equipment is installed prior to 
the pressure tank, the installation may also be made by a registered 
pump installer. 

(6) OTHER TREATMENT. Nonchemical type mechanical equipment or 
devices for continuous water treatment shall be installed in the water 
system only under permit of the department. All nonchemical treatment 
of water in the system when permitted by the department shall be done 
with equipment and methods or processes approved by the department. 
No permit will be granted for the purpose of continuous nonchemical 
disinfection of a water supply unless efforts to construct a new well and 
reconstruct the well or to reconstruct an existing well in conformance 
with the code have failed to result in a well that will continuously pro­
duce bacteriologically safe water. Installation of nonchemical treatment 
equipment requiring plumbing connections to the water system shall be 
made by a licensed plumber, except that if such equipment is installed 
prior to the pressure tank, the installation may also be made by a regis­
tered pump installer. Approval of the equipment and method or pro­
cesses is based on their specific ability to perform effectively over a range 
of conditions and their having adequate controls, and warning devices 
when necessary, to prevent accidental supplying of polluted water to 
points of use. 

(7) DRILLING AIDS. Materials used as drilling aids such as drilling 
muds and foam or other aids, shall be compounds or materials approved 
by the department. Approval of drilling aids is based on toxicity, ground 
water contaminant possibility and expected effectiveness of the materi­
als. 

(8) INJECTION OF FERTILIZERS OR OTHER CHEMICALS FOR AGRICUL­
TURAL PURPOSES. (a) Potable water supplies or systems. The injection of 
fertilizers and pesticides into the discharge pipe or water system is pro­
hibited. Use of'such chemicals shall be accomplished by repumping from 
a steel reservoir tank or a watertight pond. The discharge from the well 
pump into such reservoir or pond shall have a free fall from a point at 
least 2 feet above the established reservoir or pond overflow elevation. 

(b) Non-potable water supplies. 1. Injection of fertilizers. a. Injection of 
fertilizers into a well or well pump suction pipe is prohibited. 

b. The injection of fertilizers should preferably be done in the dis­
charge pipe of a booster pump delivering water from a concrete or steel 
tank or sealed pond into which the well pump discharges with a free air­
break from a point at least 2 discharge pipe diameters above the overflow 
level of the tank or pond, rather than into the discharge pipe of a well 
pump connected directly to the water system. 

c. Injection of fertilizer into the well pump discharge pipe is accept­
able, providing it is done with an approved positive displacement type of 
chemical feed pump at a point following a barometric pipe loop ex­
tending at least 30 feet above the highest part of the irrigation system; or 
a reduced pressure backflow preventer made to and meeting AWWA 
0506-78 or ASSE 1013 standards; or an underwriters laboratories (UL) 
approved check valve and preferably a double UL check valve installed 
in the well pump discharge pipe at the well site. The chemical feed pump 
shall be shut off at least 5 minutes prior to shutting off of the well pump 
so as to purge the chemical from the water system. 
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2. Injection of pesticides. a. The injection of pesticides into a well or 
well pump suction is prohibited. 

b. The injection of pesticides into a water system should preferably be 
done in the discharge pipe of a booster pump delivering water from a 
co!1crete or steel tank or sealed pond into which the well pump discharges 
with a free air-break from a point at least 2 discharge pipe diameters 
above the overflow level of the tank or pond. 

c. Injection of pesticides into the well pump discharge pipe is prohib­
ited, unless the injection is done with an approved positive displacement 
type of chemical feed pump at a point following a barometric pipe loop 
extending to a minimum height of 30 feet above the highest point in the 
irrigation system or an approved reduced pressure backflow preventer 
made to and meeting AWWA C506-78 or ASSE 1013 standards, installed 
in the well pump discharge pipe at the well site but subject to the follow­
ing conditions: 

1) That the department of natural resources shall be notified by the 
owner of an irrigation system of the installation of a reduced pressure 
backflow preventer in such system. 

2) The backflow preventer shall be installed above flood level and the 
location shall be accessible for testing, inspection and maintenance. 

3) The reduced pressure backflow preventer shall not be bypassed or 
made inoperative nor shall it be removed from an irrigation system in 
which pesticides continue to be injected into the pump discharge pipe. 

4) An annual testing of the reduced pressure backflow preventer shall 
be conducted with a differential pressure gauge testing method for re­
duced pressure backflow preventers by the local plumbing inspector or a 
person certified by the state department of health and social services, 
and the owner of the system shall supply a report of the test results to the 
department before each irrigation season. 

5) Pesticide application and use done in compliance with this section 
must also conform to rules concerning application and use of pesticides 
contained ins. Ag 29.10, Wis. Adm. Code. 

3. Standards and tests. a. Copies of the above mentioned ASTM, 
ASSE and UL standards are available for inspection at the office of the 
department of natural resources, the secretary of state, or the office of the 
revisor of statutes, and respective copies may be obtained for personal 
use from the American Society of .. Testing and Materials, 1916 Race 
Street, Philadelphia, Pennsylvania 19103; the American Society of Sani­
tary Engineers, 960 Illumination Building, Cleveland, Ohio 44113 and 
Underwriters Laboratories, Inc., 207 East Ohio Street, Chicago, Illinois 
60611. 

b. Lists of approved reduced pressure backflow preventers, check 
valves and positive displacement feed pumps are available for inspection 
at the offices of the department of natural resources. 

c. Certification as a tester may be obtained from the Wisconsin De­
partment of Health and Social Services, Washington Square Building, 
1414 E. Washington Avenue, Madison, Wisconsin following successful 
completion of one of the training courses provided by the University of 
Wisconsin Extension, Madison, Wisconsin or the University of Southern 
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California School of Engineering, University Park, Los Angeles, Califor­
nia 90007. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; er. (8), Register, April, 1978, No. 
268, eff. 5-1-78; am. (8) (b), Register, April, 1980, No. 292, eff. 5-1-80; am. (8) (b) 1. c., Regis­
ter, August, 1980, No. 296, eff. 9-1-80 .. 

NR 112.16 Samples and reports. ( 1) WATER SAMPLES. Upon completion 
of the well construction, except those not intended as a source of water 
supply for drinking or food processing purposes, the well driller shall col­
lect a water sample from the well, by use of a pump, for bacteriological 
analysis. Likewise, upon completion of the installation of pumping 
equipment and disinfection and flushing of the well and water system, 
except those not intended as a source of water supply for drinking of food 
processing purposes, the pump installer shall collect a sample from the 
well for bacteriological analysis. Exceptions to these procedures will be 
permitted when the well driller also installs the pump, in which case sub­
mission of the required sample upon completion of the pump installation 
will be considered satisfactory compliance. Where unforeseeable con­
tamination is encountered, the initial construction of a well will be con­
sidered complete if the construction conforms to provisions of this chap­
ter. The water samples shall be submitted either to the state laboratory 
of hygiene or to an independent laboratory certified under the state labo­
ratory certification program to do bacteriological examination of water; 
provided that such certified laboratory will file the water sample data 
sheet and a copy of the water sample analysis report with the depart­
ment within 20 days following completion of the analysis. 

(2) WELL CONSTRUCTION REPORTS TO DEPARTMENT. Within 20 days af­
ter completing the construction or reconstruction of a well the construc­
tor thereof shall submit a construction report to the department upon a 
form prescribed and furnished by the department. 

(3) WELL CONDITIONING REPORT TO DEPARTMENT. Within 20 days after 
completing any well blasting or chemical treatment operation the well 
driller, pump installer or other supervisor shall submit a complete report 
as to methods used and the results achieved for cases covered by the sec­
tion. (Note: See NR 112.15 (4) and (5) (a).) 

( 4) REPORTS TO OWNERS. The well driller and pump installer shall sup­
ply the owner or his agent with a copy of the laboratory analyses report 
for the sample submitted to the laboratory at completion of their respec­
tive work. The well driller shall also supply to the owner or his agent a 
copy of the well construction report at the time the report is made to the 
department. 
i 

History: Cr. Register, June, 1975, No. 234, ell. 10-1-75; am. (1), Register, April, 1978, No. 
268, ell. 5-1-78. 

NR 112.17 Pump installation and construction. (1) GENERAL. The instal­
lation of every pump shall be so planned and carried out so that the 
pump will be: 

(a) Installed in such manner that the pump and its surroundings can 
be kept in a sanitary condition. 

(b) Properly sized so as to produce the volume of water necessary to 
meet the requirement of an adequate water supply. (Note: See NR 
112.03(2).) 
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(c) Designed to meet the well characteristics, durable in character and 
installed in such manner that continued operation without priming is 
assured at the time of installation. 

( d) Installed in such manner as to provide adequate protection against 
contamination of any character from any surface or subsurface source. 

(2) UPPER WELL TERMINAL. (a) For all low capacity water supplies 
other than for schools, and sewage treatment plants, the casing pipe of 
any drilled, bored or driven type well or of a dug well having a casing pipe 
reduction shall project not less than 8 inches above the permanent estab­
lished ground surface at the well, or 8 inches above a pump house or 
building floor or platform installed above such established ground sur­
face unless a permit for a subsurface terminal has been obtained. The 
well casing pipe shall be sealed or covered with an approved type well 
seal or cap, except that a nonwatertight cap shall not be used in pit in­
stallations. Seals for wells terminating outside of buildings shall have a 
one-piece top plate. (Note: See NR 112.14 (1) and (2) and (3).) 

(b) For all school water systems, high capacity water systems and sew­
age treatment plant water systems, the casing pipe of any well shall 
project not less than 12 inches above the permanent established ground 
surface at the well, or 12 inches above a pump house or building floor or 
platform installed above such established ground surface. The well cas­
ing pipe shall be sealed or covered with an approved type well seal or cap. 
Seals for wells terminating outside of buildings shall have a one-piece top 
plate. (Note: See NR 112.14 (3).) 

(3) HAND PUMP. (a) Every shallow well type hand pump and every 
deep well type hand pump head, shall be so designed and fabricated that 
no unprotected opening connecting with the interior of the pump exists. 
The spout shall be of the closed type. (Note: See NR 112.17(4).) 

(b) A hand pump shall be connected firmly to the well casing pipe by 
threading in case of small diameter well pipe or by bolting the pump 
flange to a well casing pipe flange with gasket separation so as to effec­
tively seal the top of the casing, except that when a well is located so that 
the top is at least 2 feet above flood level, a hand pump may be installed 
by bolting a structured base with recesses to the casing. (Note: See figures 
4 & 5.) 

(4) POWER DRIVEN PUMP. (a) Pump setting. 1. Any deep well vertical 
centrifugal pump shall be so mounted on or over the wen casing pipe or 
on a pump foundation or a pump stand as to permit effective sealing of 
the top of the well. Any power-driven shallow well suction pump, deep­
well piston pump or deep-well jet pump located over the well shall be 
installed in such manner as to permit installation and removal of an ap­
proved type seal at the top of the well, such as an approved type unit 
with expandable rubber gasket. 

2. In case the pump unit is not located over the well, and the shallow 
well pump suction pipe, submersible pump discharge pipe or jet pump 
piping emerges from the top thereof, an approved type seal with expand­
able rubber gasket or approved equivalent seal shall be provided between 
the well casing and the piping. A similar type seal with expandable rub­
ber gasket shall be provided at the terminal of a nonpressure conduit 
containing suction, submersible or jet pump piping. It is recommended 
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that any buried suction line for an off-set pump installation be enclosed 
in a pressure conduit. 

3. On above-ground pump installations, provided the elevation of the 
top of the well is at least 2 feet above the regional flood water level at the 
site and provided the discharge head base of a vertical centrifugal pump 
will be mounted on a base plate or foundation in such manner as to ex­
clude entrance of insects into the well, the discharge head shall prefera­
bly be set on a concrete pump support base with protective well casing 
pipe projecting at least one inch above the concrete pump support base 
and into the base of the discharge head or the discharge head shall be 
installed with its base flange set with gasket onto a pipe flange attached 
to the top of the protective well casing by threaded or welded joint and 
with the discharge head flange bolted to the pipe flange. (Note: See sub. 
(8) ands. NR 112.14 (1), (2) and (3).). 

4. If the pump base of a deep well vertical centrifugal pump discharge 
head is not of a recessed type or if the pump support flange for the pump 
column is of larger diameter than the protective well casing, the exten­
sion of the well casing one inch above the bottom of a pump discharge 
head sub base also will be considered an effective seal, subject to the same 
restrictions as stipulated in subparagraph 3. and provided that: 

a. The top of the subbase and the bottom of the pump discharge head 
base are secured together as an integral unit by bolts, and 

b. If either the top surface of the subbase or the bottom of the pump 
discharge head base is not a machined surface, a gasket is provided be­
tween the 2 surfaces prior to joining them permanently together. 

(b) Above-ground pumphouse or well house or shelter. The structure 
housing a power driven pump shall be constructed having the following 
minimum features: 

1. Reinforced poured-concrete floor with top of the floor at least 4 
inches above the established grade. 

2. Walk-in door opening outward when the pumproom is large enough. 

3. Trapped floor drain discharging to the ground surface when a door is 
not installed. 

4. Thermostatically controlled electrical heating unit. 

5. Removable or hinged roof. 

6. Insulated walls and roof. 

7. Walls,firmly secured to floor. 

8. Dimensions and actual details of wall and roof design are optional. 
The dimensions in table 4, figure 12 are recommendations. (Note: Sees. 
NR 112.14(2) and figures 12 and 13.) 

( c) Lubrication of vertical centrifugal pumps. 1. Oil lubricated vertical 
centrifugal pumps are limited to those cases where they are necessary to 
provide positive lubrication at deep pump settings but in no case shall 
they be approved for wells in unconsolidated formations or where the 
pump operation is expected to lower the water level in the well during 
pumping to a point less than 5 feet above the bottom of the protective 
well casing pipe. 
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2. Normally water lubricated vertical centrifugal pumps are required. 
For water levels deeper than 50 feet, provision shall be made for prelubri­
cating the column bearings prior to pump startup. The necessity of lubri­
cation during pump backspin when allowed to occur shall be determined 
and provided if necessary. Water for lubrication of pumps shall be sup­
plied by piping connected to the water pressure system. 

(d) Protection from freezing. Unless an approved-type above ground 
discharge unit is installed or the discharge pipe is installed above grade 
and drains back above grade into the well between pumping cycles, the 
pump discharge line and accessory equipment installed above grade shall 
be protected against freezing by insulation of structure and piping and 
installation of dependable heating facilities, preferably a thermostati­
cally controlled type. 

(e) Pressure tank accessibility. Hydropneumatic tanks in sizes of 1,000 
gallons or greater preferably shall be installed above ground but if buried 
shall have the head end cradled in a basement wall or in the wall of an 
access pit constructed to the specifications for well pits. A permit shall be 
obtained for the construction of the access pit. Such large tanks shall 
have other additional support cradles. (Note: See NR 112.14 (4) and 
(5).) 

(f) Installation of meters. Water meters shall be installed at a point in 
the pump discharge pipe prior to its connection to the hydropneumatic 
tank and priorto any branch service line. 
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gravel of sand and gravel: I construction 
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T,\HLL-' 

HIGH CAPACITY, SCllOOL A!'\D SEWACE TREATMENT PLANT 
DRILLED WELL REQU!RE:11ENTS -·POTABLE WATER SUPPLY 

Upper Drillholc I <) JO 
Lower Maximum 

Il 

Upper Enlarged Drillhok Rcg11l3!.'.._Qr~I!~ llrillhole Nominal 
5 6 7 s Minilll11m Protective 

~·linimnm ~lininrnm \lininH11n Bot 1mn \Veil Liner 
Diameter Depth Diameter Elevation Diameter Diameter Construction Conditions 

I Well casing pipe I 60' with cable 6" See Exception 6" Not a. The protective well casing pipe normally shall extend to a minimum depth of 65' and 
1 outside diameter I tool drilling & I construction Sec note 2 applicable. to a minimum depth of JOO' for sewage treatment plant wells or to such greater depth that 
plus 3" if well 160' plus such conditions. below. will assure that the well casing will extend to a minimum of 5' below the pumping water 

casing will be additional level. With cable tool drilling the upper¢enlarged drillhole shall be kept open with 

assembled with depth necessary temporary well casing, unless the drillhole will penetrate clay or other material which will 

welded joints: or to place the 
similarly stand open, and the upper drillhole shall be kept 1/3 filled with clay slurry 

I coupling outside desired length 
throughout the driving of permanent well casing. With rotary drilling, the outer drillhole 
shall be maintained at full diameter with drilling mud. The annular space surrounding 

diameter plus 3" of screen, with the protective well casing to minimum depth of 60 feet normally and to 95 feet in sewage 
if well casing will rotary drilling, treatment plant wells shall be permanently sealed with cement grout placed by a suitable 
be assembled with unless a gravel- pump from the bottom of the annular space upward. When an outer pipe is used to 
threaded and pack is planned maiqtain the enlarged upper drillhole it shall be pulled back at least 1 O' but preferably 
coupled joints. in which case shall be entirely removed immediately following completion of grouting the well. The 

the depth of vertical zone of contamination shall be sealed off. See notes I and 2 below. 

outer drillholc An adequate screen shall be provided. Unless a gravel-pack well is planned, the screen 
shall be a shall be installed in such manner that removal or replacement can be accomplished 
minimum of without adversely affecting the watertight construction of the well. For economic reasons 
65' plus the an inner pipe separate from the protective well casing to which the screen would be 
desired screen attached is not required, but it is preferred. Either the placement of the screen to the 

length in either bot tom of the drillhole and jacking back of the casing or the bail-down method will be 

type of drilling. acceptable for the initial screen placement. When a separate pipe is used to place the 

Exception to screen within the protective casing, the pipe shall have a nominal diameter at least 2" less 

this require· 
than that of the inside diameter of the protective well casing, in which case the 

ment holds for 
protective well casing shall have a minimum diameter of 8", unless a gravel-pack well 
construction is planned. With a construction having an inner pipe attached to a screen 

sewage treat· 

I 
and a gravel-pack, the inner pipe nominal diameter shall be 4" less than the diameter of 

ment plant the protective casing diameter and the outer drillhole shall have a diameter conforming 
wells where to requirements of column 5. In either case, the protective well casing pipe shall conform 
the minimum to the pipe standards of NR 112.08(2) (d). 
anwunt or In a gravel-pack well construction, the gravel used shall be properly graded, washed and protective well 

I casing pipe 
sterilized igneous rock gravel free from foreign material. If filler pipas will be installed, 

shall be JOO'. 
they shall not be attached to the protective well casing at an elevation less than 12" ab1>ve 

I 
the established ground grade at the well or the floor of a building or pump house or well 

Sec note 2 house. The gravel-pack shall be placed through an adequately sized temporary pipe and 
below. the gravel-pack shall not extend to an elevation higher than 62' normally, and 97' in the 

case o1 sewage treatment plant wells. below the established ground surface. A minimum 
of a 2' sand seal shall be placed upon the gravel-pack and the remainder of the annular 
space shall be filled with cement grout placed by an approved pressure method. There 
shall normally be placed a minimum of 60' of cement grout. See notos I and 2 below. 

.. ,. .. 
NOTE I. Greater depth of casing is required in areas where well hrstones show. that the vc111c,il wnc of rnntam1nat1on extends to .1 g1t.1tcr depth . 
NOTE 2. Minimum casing depth for sewage treatment plant wells shall be I 00 . 
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TABLE ·1 

HIGH CAPACITY AND SCHOOL 
DRILLED WELL REQUIREMENTS - NONPOTABLE WATER SUPPLY 

1--------~lCr ))~J~>J~--------------·------
') 10 

I.own M:1\irn11111 
Uppcr Enlarged Drillholc R1·r~ul.u· flrillhole __ 

5 6 - -·--·~,,------·- ·"- -" s- llrillh"ie N01ni11:il 
,\f i1ti11111111 !)rt) le~· tiv1..' 

Minimum 
Diameter 

Minimum 
Depth 

Minin1n1n Bot101n \Vdl Liner 
Diameter Lkvati 011 bi:nnctcr Dialllctcr 

II 

Construction Conditions 

None required 30' with cable 6" See Sec 6" Not be. The well casing pipe normally shall extend to a minimum depth of 35' or to such 
with cable tool tool drilling & construction construe· applicable !'reatcr depth that will assure that the well casing will extend to a minimum of 5' below 
drilling but shall 30' plus such conditions. tion the pumping water level. With cable tool dnllmg the upper enlarged dnllhole shall be 
be casmg diame- additional conditions kept open with temporary well casing, unless the dnllhokw1ll penetrate clay or other 
tcr plus 4" if one depth ncccssa1yl material which will similarly stand open, and the upper dnllholc shall be kept 1/3 filled 
is consltuctcd. 

1 

to place the with clay slurry throughout the driving of permanent well casin~. With rotary drilling, 
1 Sec construction desncd length the outer drillholc shall be maintamcd-~at full diameter with dnlhng mud. The annular 

I 
conditions. I of sc1een, with , space surrounding the protective well casing to a minimum depth of 30 feet, when one 
Casmg diameter 'iotary dnllmg, is constructed, shall be permanently sealed with clay slurry or cement grout placed by a 
plus 2" with unless a suitable pump from the bottom of the annular space upward. When an outer pipe is 

I 
rotary drilling. gravel-pack is used to mainta:n the enlarged upper drillhole it shall be pulled back at least IO' but 

planned, in preferably shall be entirely removed immediately following completion of grouting the 

I
. which case the well. See note J below. 

depth or outer 
drillhole J\n adequate screen shall be provided. The screen shall be installed in such 1~anner that 
shall be a removal or replacement can be accomplished. For economic reasons an inner pipe 
minimum of separate from the protective well casing to which the screen would be attached is not 
35' plus the required, but it is preferred. Either the placement of the screen to the bottom of the 
desired screen drillholc and jacking back of the casing or the bail-down method will be acceptable for 
length in either the initial screen placement. When a separate pipe is used to place the screen within the 
type of drilling. well casing, the pipe shall have a nominal diameter at least 2" less than that of the inside 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~6~,,~~~~~~~~dia1nctcrofthewcll~~ng,inwhichcuetlrewell~~ng~allhneam~imumd~metcr c. Sand and Sam! or mixture of 6" Sec 1 None required 30' with cable 6" Sec See Not of 8", unless a gravel-pack well construction is planned. With a construction having an 
gravel sand and gravel: or construction in sand and tool drilling & construction construe- applicable inner pipe attached to a screen and a gravel-pack, the inner pipe nominal diameter shall 

clay or similar conditions. gravel with cable 30' plus such conditions. tion be 4" less than the diameter of the well casing diameter and the outer drillhole shall have 
material containing tool drilling. additional condition a diameter conforming to requirements of column 5. 
layers of sand and Casing diameter depth nccessar) 
gravel. or clay or plus 4" with to place the In a gravel-pack well construction, the gravel used shall be properly graded, washed and 
similar material to cable tool if one desired length sterilized igneous rock gravel free from foreign material. If filler pipes will be installed, 
varying depths. drilled in sand of screen, with they shall not be a ttachcd to the protective well casing at an elevation less than 12" 

and gravel or is rotary drilling, above the established ground grade at the well or the floor of a building or pump house 
required when unless a gravel- o~· well house. ll1e gravel-pack shall be placed through an adequately sized temporary 
drilling in clay or pack is planned pipe and the gravel-pack shall not extend to an elevation higher than 32' below the 
similar material. in which case established ground surfac_e. J\ minimum ofa 2'sand seal shall be placed upon the 
Casing diameter the depth of gravel pack and the remamder of the annular space shall preferably be filled with cement 
plus 2" with outer drill- grout placed by an approved pressure method, but drill cuttings or clay slurry will be 
rotary drilling. hole shall be a acceptable. See note 1 below. 

minimum of 
35' plus the 
desired screen 
length in 
either type of 
drilling. 

NOTE l. Some drillers construct an enlarged upper drillhole to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, line b, to facilitate use of long lengths of pipe. 
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Formation Overlying Diameter 
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d. L1mesttrne l.lnrnnsolidated ()" 

(Sec note materials, mainly 
2) or shah: sand or µ.ravel to 
(Sec note depth of at !e<tst 60' 
.1) tu a radius of ~'2 mile 

No record of sink 
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quarnes 01 

abandoned wells 111 

above area. 
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TABLE .1 

lllGll CAPACITY. SCIJOOL AND SEWAGE TREATMENT PLANT 
DRILLED WELL REQUIREMENTS POTABLE WATER SUPPLY 

Upper Drillhole 

Unner Enlarned Drillhole 

Minimum 
Diameter 

Minimum 
Depth 

Casing outside 60' wi1h cable 
diam~ler plus 3" tool d1il!ing& 
if well casing pi pl' to rock with 
will be assembled rotary drilling, 
with welded except f'01 sew· 
joints. Coupling age tre;itmc11t 
outside diameter plant wclls ir 
plm 3" if \Ve!I rock l1l'S at 
t'asing will be depth les<; than 
a.'>sc111bled with 100' the nHni· 
threaded and mum depth n! 
coupled 1oint'>. drillholc is 100' 

Sec note .. f 
below. 

Rt•gular Drillhole 
7 8 

Minimum Bottom 
Diameter Elevation 

G" with cable See con­
tool drilling. struction 
Not applicable conditinm 
with ro1a1y exception 
chilling. 1scc note 4 

!below 

Lower 
Drillholc 

Minimum 
Well 

Diameter 

()" 

10 II 
Maximum 
Nominal 

Protl'Ctive 
Liner 

Diameter Construction Conditions 

Pipe O.D. The protective well casing pipe shall be firmly scaled 
J" lcs~ in the rock rormation. Wilh cable tool drilling, the 
than luwer upper enlarged dril!holc shall be kept open with 
drillhole temporary well casing and the- annular space shall be 
diameter permanently scaled with cement grout. With ro!:try 
l'Xcept drilling, the upper enlarged dnllholc shall be mam-
that fo 1 tained al full diaml'1er with drilling mud or with 
wells 10" i.:rnpora1y well ca\ing and the annulJ space ~hall be 
in clia. ui permanently \Ca led with ceml'nf grout. Tt'111pn1a1 y 
Iese; pipt'! outer L'<l')ing shall he removed 11nmed1atcly lollowin)! 
d1a. ~hall g1outing. The vertical ;;one of enntarrnnation 1nust b1 
be nominal scaled off. Sec notes I and 4 below. 
2"1ess 
than drill· 
hole dia. 

d, e 
Protective well casmg pipe shall 
be placed rnnccntrkal!y within 
the upper enlarged dril!ho\e 
having a minimum diarnetcr t'on­
rorming to column '.).lines d. e 
and L depending upon the rmm­
ner or assembly or pipl'. The 
pipe shall be '\Caled in place with 
t'cment ~rout applied hy a. suitable 
pump froin the bottom of the 
casing upward. 

Protective !iner pipe shall be 
assembled wllh welded joints, 

l.1111estonc 
--l-----ll-------+-----+------+-----+-----+---+-----+-----1------------------t placed rnnccntrical\y within the 

Pipe O.D. The protective well c<tsing pipe shall be fiimly scatl'd 
3'' less i11t(1 tl1c rock rormation. With cable 1001 diilling, the 
than luwer upper enlarged drillholc shall be kept 1 n filkd with 

Casing outside 60' w11h cabk 
diameter plus .1" t1Jo! dril!ing'& 
irwl'll casing pipe to 1ock with 
will he a<;<;c1nh!cd rutary drilling. 
with welded l'xcept ror sew· 
jumts. Coupl!ng age !1l'at111ent 
oubalc dia111cter plant wells 1r 

Clay or :.11111la1 6" 
(Sec note mah:rtal or such 
2) or shale rnatcnals wnh sonh: 
(Sec note sand and gravd 
.1) l.ll!lCS In.depth or at 

least 60' Ill a r:1dius 
uris 111ilc.No 
rec\lrd (1fsink hok~. p!w, 3" if well rock 11c~ at 
test lwlc), qua111cs will be depth less than 
or abandoned well<; with 100' the mi111-
111ahnwarea. tl11eaded and 111u111 tll'p!h of 

coupled 10111{). dril!hole 1s !00". 
Sl'c llotl' 4 
below. 

(1" with cable Sec l'Oll­

tool drilling. struct1011 
Not applkable rnndit1nn 
with rotary exception 
d1il!ing. 1sec note 4 

'below. 

drillhnlc clay slurry throughout the driving of the protective 
diameter well casing, unles' caving rorma1ions arc expected, in 
except which c<l~C a k111po1a1y outer casing shall be used. 
!ha1 f'm Thl' annular space shall he per111ane11!ly filled with 
well<; JO" cc111c11t grout applil'd 111 an ;1pprovcd mannl'r. 
in dia. 01 Construction conditions for drilling with rot:11y 
le~~ pipc equipment arc thc s:1rnc as above ford. Temporary 
d1a. )hall ou!cr casing shall he removed immediately following 
be nom111:tl giouting. The Vl'1tic;1l 1.011c orconta111i11ation must 
.~"le<;' hl' ~ea!cd off. Sl'c notes I <111d 4 below. 
than d11ll· 
hole dia 

drillholc and scaled in place with 
cement grout placed by a suitable 
placed by a suitable pump or othc1 
approved method from the bottom 
of the liner pipe upward. 

When devdoping wells in the sand­
stone aquifrr overlain by the 
"Maquoketa" shale and Niagaia 
rorma!ion, the Niagara ronnation 
should he cased off in all cases and 
shall he cased off where the deep 
aquifer water has a high dis<>olved 
solids content. Liner pipe placed 
through the shale only to prevent 

U11C(l!l~ol1datcd 
matc1ials fqr depth 
h:s) than 60' w1th111 
a rad1 ll'> uf i,~ 111ite. 
No recoid ofs1nk 
holes, k<;l lwk~. 
quan1cs tll :1bandon· 
l'd wl'lls 111 above 

--l----l-------+-----+-------t---·----l-----l-·--+----+----1--------------------l caving shall be a minimum of 2" 
l)ipc 0.D. The uppe1 enlarµ,ed d1il!hole through caving i'orrna· lcs<; in diame!cr than the drillhole 
J" t1n11s above !he rock shall be kept open by !e111porary and the bottom 20'sha!l he scaled 

CaSHlf!: uutsidc 
Ji.unetl'r plus 3'' 
1r well ca~ing 
pipe will bl' 
assembled with 
welded 1uint~. 
Coupling (1\1\Sldl' 
diameter plus J'' 
1fwc!l casing will 
be a'>sl'mhlcd 
wllh !hreadcd 
and coupled 
jolllt<;. 

1 O' into u11-
crcv1cl'd ruck 
below 50' !!1 

cllhe1 l1111crot'k 
01 <;hale. eXCl'pt 
fmscwaµ.c 
trc;1t11ie11t pbnt 
wl'lls the 1111111· 
nlutll (]l'p!h I) 

Not 
applicable. 

I 

L1mc~t(l!1c 
(Sec note 
2) ur ~hale 
(Sl't' note 
.1) 

i 

I no·. Sl'e no!l' 
4 bduw. 

than 1t'r well ct\11\g with cable tno! diillinµ, <11HI with such c1s· 111 place with cement !_.!.Jout or d:t} 
drill hole lllg or drilling 111ud with rotary drilling. II' the fornla· <;lu1 r) 
diamcler t11Hl over 1hl' 1ock is day or 111atl'nal which will 
e\cept ~1111ilarly \land npen. with rntary drilling the diill 
that rur CUl!lllg'i <;hall be re111ovcd by drilli!l)! mud. Thl' 
Wl'lh 10" annual \pau? shall be permanently fil!ed with cement 
in dia. u1 µ1out. Te111por;t1y uuter casing shall be rc111ovcd 

~fi~i~. rtii~if 1 ~~:~1\1 :~;~:i11i~\1{)~·:i~~~~~; 11fc ~:~:S~~l1~ii'f: 1See~~~(\\~~1 ((&1~ \)r 

.be no11111wl below. 

1

2"ll'\S 
1han diill­

[ t101C d1<1. 

"\OT!· Ct~llH.! 1111lv to llh·h. \lJHkr conditlOI\\ or t'olun111 3. line\ d & e and In till' depth llldK~l!ed !11 column 6, lirll' r fol t'OIHl!llOtl of rnlu11111 J' line f, l'\ 011ly ;1crcptablc a~ a 111i111m11111 when ll lS adequate to seal off 1hc vertical lO!l(' 
t1f n1;11;1m;na!1n11. (,re;1tcr depth of prntcc11vc ca~rng 1-; 1ti'quHed in arl'as whe1e well h1sto11e) ~huw that !he \l'rtic:d 1011!.' of contam111:1t1011extends10 a grcatei depth. 

NOTI -· Altllnup.h the carhnn:itc Plt'ks lll tlrn \late arc pnma1i!~ dolo1lllll'S, the tcrm limes!Pnc has been given Ill thern 111 the wcll rnnstrurtmn spccificat1or1) because 1t 1s 1hc common tcrn1 given tn thc111 by drilleis. 
~OT!· 3. \\'l•ll<; 11nri11ally shall not he (lcvelopl'd 11110 a shale forma11011. Such rnrVi11uc11011s arc limited pr1111anl~ 1n "Maquoketa" ~hall' where thl' li111csto11e 1~ 1111s~1ng or very thin but only when the shale is known lo be fl rm enough 

su 1ha1 thL' dnllhok will rema111 upcn .tnd ihl' wa!cr 1lwrci'ro111 1s nnt turbid These wclh 111ay ucrnr along 1hc we~1crn edge of 1hc Niagara dolomite cxtendin[! from Door County to the Illinois bo1der. at Blue Mound, at the 
Pla11eville Mound :md m the Sim1n;1wa area 111 c;r:1n! County. Shale wells un.lcr sin1ilar gcolngic o;nnditinll\ 111 oilier arl'a\ nf the :.ta!c where overlymg rock is 1111ssrn[! or thin will also be accl'ptab!c. 

NOTE 4. Mi111111u111 L·asing depth~ for sewage !!l':11111cnt pla111 welh '>h;ill lw 100' 
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Nature Minimum 
of Water Geologic Nominal 
Bearing Fom1ations Casing 

Formation Overlying Diameter 
Type (Aquifer) Aquifer Inches 

g. Limestone Unconsolidated 6" 
(See note materials. mainly 
2) or shale sand or gravel, to 
(Sec note depth of at least 40'. 
3) 

h. Limestone Clay or similar 6" 
(See note material or such 
2) or shale materials with some 
(See note sand and gravel 
3) zones to depth of 

at least 40'. 

i. Limestone Unconsolidated 6" 
(See note materials for depth 
2) or shale less than 40'. 
(Sec note 
3) 

Dl<")PARTMENT OF NATURAL RESOURCESNR 
112 
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TABLE 3 

HIGH CAPACITY AND SCHOOL 
DRILLED WELL REQUIREMENTS - NONPOTAllLE WATER SUPPLY 

Upper Drillhole 9 lO II 
Lower Maximum 

Uoner Enlan ed Drillhole Regular Drillhole · Drillhole Nominal 
s 6 7 8 

Minimum Minimum Minimum !lot tom 
Diameter lkpth Diameter Elevation 

Casing diameter None required 6" with cable See con-
plus 4" if one is with cable tool tool drilling. struction 
constructed with drilling. To Not applicable conditions 
cable tool drill- rock with with rotary 
ing. See con- rotary drilling. drilling. 
struction condi-
tions. Casing 
diameter plus 2" 
with rotary 
drilling. 

Casing diiuneter To the bottom 6" with cable Sec con-
plus 4" with of the clay or tool drilling. st ruction 
cable tool drill- to the 20' Not applicable condition. 
ing. Casing depth, which- with rotary 
diameter plus'.?" ever is the drilling. 
with rotary lcssc1. with 
drilling. Sec cable tool drill-
construction ing. To rock 
conditions. with rotary 

cl rilling. 

Casing diameter ]()'into Not 
plus 4" with uncreviccd applicable. 
cable tool drill- rock below 30' 
ing. Casing in limcrock. 
diameter plus 2" 40' in shale. 
with rotary 
drilling. Sec 
('onstruction 
conrli tions. 

Minimum Protective 
Well Liner 

Diameter Diameter 
6" Not 

applicable. 

6" Not 
applicable. 

6" Not 
applicable. 

Construction Conditions 

The protective well casing pipe shall be firmly seated 
in the rock formation. When an upper enlarged dnll-
hole is constructed with cable tool equipment, the 
annular space shall be filled with clay tlurry or 
cement grout placed in an approved manner. See 
note I below. With rotary drilling, the upper 
enlarged drillhole shall be maintained at full diameter 
with drilling 11111d or with temporary well casmg and 
the annular space shall be permanently sealed with 
drilling mud or cement grout, except that only 
cement grout shall be used when the upper enlarged 
drillholc is constructed more than 2' into the lime-
stone. 

The well casing shall be llrmly seated into the rock 
formation. With cable tool drilling, the upper enlarge< 
drillhole shall be kept l /3 filled with clay slurry 
throughout the driving of the well casing, unless cav-
ing formations arc expected, in which case a tcmpor-
ary outer casing shall be used. The annular space 
shall be pennancntly scaled with clay slurry or 
cement grout applied in an approved manner. 
Const rnction conditions arc the same as for line g. 
Temporary outer casing shall be removed immediate-
ly following grouting of the well. 

The upper enlarged drillholc through caving 
fonnations above the rock shall be kept open by 
tcmpmary well casing with cable tool drilling and 
with such casing or drilling mud with rotary drilling. 
If the formation over the rock is clay or material 
which will similarly stand open, with rotary drilling 
the drill cuttings preferably shall be removed by 
drilling mud hut use of air will be permitted for such 
geologic formations. The annular space shall be 
pcnnancntly rilkd with cement grout. 

g,h 
Well casing pipe placed in an 
upper enlarged drillhole only 
2" greater in diameter than 
the nominal well casing pipe 
diameter, as is only permissible 
with rotary drilling, shall be 
assembled with welded joints 
and sealed in place with drllling 
mud or cement grout placed in 
the annular space by a suitable 
pump from the bottom of the 
casing upward. 

i 
The upper enlarged drillhole 
diameter need be only 2" great 
than the nominal well casing pi 
diameter when the well casing 
pipe is assembled with welded 
joints and the cement grout is 

er 
pc 

placed in the annular space by a 
suitable pump or other approve d 
pressure method from the bott om 
of the casing upward. 

NOTE I. 
NOTE 2. 
NOTE 3. 

Some drillers construct an enlarged upper drillho\e with cable tool equipment by clrnice under geologic conditions of column 3. line g. to facilitate use of longer lengths of pipe. 
Althnugh the carbonate rocks in this state arc primarily dolomites, the term limestone has been given to them in the well construction specifications because it is the common term given to them by drillers. 
Wells normally shall not be developed into a shale formation. Such co11structionsa1ciimitcd primarily to "Maquoketa" shale where the limestone is missinµ or very thin but only when the shale is known to be firm 
enough so that the drillhole will remain open and the water therefrom is n~>t turbid: 1 lwsc wells may occur along the wes.tcrn edge ul the :--l1agara dolrnnitc extending from Door County to the Illinois border. a.t 
Blue Mound. at the Platteville Mound and in the Sinsinawa area 111 (,rant ( rH111ty. Shale wells under similar geologic cond1tlll!1S 111 other areas ol the state where overlying rock is missing or thrn will also be acceptable. 
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I 2 3 4 

Nature Minimum 

of Water Geologic Nominal 

Bearing Fonnations Casing 
Fomrntion Overlying Diameter 

Type (Aquifer) Aquifer Inches 

j. Granite or Unconsolidated 6" 
Quartzite materials mainly 
(See note I) sand or gravel, to 

depth of at least 60' 
to a radius of ~~ 
mile. 

k. Granite or Clay or similar 6" 
Quartzite material or such 
(See note I) materials with some 

sand and gravel 
zones to a depth of 
at least 60' to a 
radius of 'h mile. 

I. Granite or Unconsolidated 6" 
Quartzite materials for depth 
(Sec note I) less than 60' within 

a radius of y, mile. 

DEPARTMEN'l' OF NATURAL RESOURCES 301 
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TABLE 3 

HIGH C..\PACITY, SCHOOL AND SEWAGE TREATMENT PLANT 
DRILLED WELL REQUIREMENTS -POTABLE WATER SUPPLY 

Upper Drillhole 9 10 - Lower Maximum 

11 

Upper Enlarged Drillhole Regular Drillhole _ Drill hole Nominal 
5 6 7 8 Minimum Protective 

Minimum Minimum Minimum Bottom Well Liner 
Diameter Depth Diameter Elevation Diameter Diameter Construction Conditions 

Casing outside 60' with cable 6" with cable Sec con· 6" Pipe O.D. The protective well casing pipe shall be firmly seated j, k, I 
diameter plus 3" tool drillin~ & tool drilling. st ruction 3" less in the rock formation. With cable tool drilling, the Protective well casing fipe shall 

if well casing to rock wit 1 Not applicable con di· than lower upper enlarged drillhole shall be kept open W1th be placed concentrical y within 

pipe will be rotary drilling, with rotary lions. drillhole temporary well casing and the annular space shall be the upper enlarged drillhole 

assembled with except for sew drilling. Exceptiot dia. except permanently scaled with cement grout. With rotary having a minimum diameter 

welded joints. age treatment sec note 3 that for drilling, the upper enlarged drillhole shall be main· con forming to column 5, lines 

Coupling outside plant wells if below. wells 10" taine<l at full diameter with drilling mud or with j, k and l, depending upon the 

diameter plus 3" rock lies at in clia. or temporary well casing and the annular~space shall be manner of assembly of pipe. 

if well casing will depth less than less pipe permanently scaled with cement grout. Temporary The pipe shall be sealed in place 

be assembled 100' the dia. shall outer casing shall be removed immediately following with cement grout applied by a 

with threaded minimum be nomirntl grouting. The vertical zone of contamination must suitable pump from the bottom 

and coupled depth of drill- 2" less be sealed off. See notes 2 and 3 below. of the casing upward. 

joints. hole is 100'. than drill· 
Sec note 3 hole dia: Protective liner pipe shall be 
below. assembled with welde.d joints, 

Casing outside 60' with cable 6" with cable See con· 6" Pipe O.D. The protective well casing pipe shall be firmly seated placed concentrically within the 

diameter plus 3" tool drilling & tool drilling. st ruction 3" less into the rock formation. With cable tool drilling, the d'rillhole and sealed in place wit! 

if well casing pipe to rock with Not applicable condi· than lower upper enlarged drillhole shall be kept l /3 filled with cement grout placed by a suit-

will be assembled rotary drilling, with rotary tions. drillholc clay slurry throughout the driving of the protective able pump or other approved 

with welded except for sew drilling. Exceptiot clia. except well casing, unless caving formations arc expected, method from the bottom of the 

joints. Coupling age treatment see note 3 that for in which case a temporary outer casing shall be used. liner pipe upward. 

outside diameter plant wells if below. wells 10" The annular space shall be permanently filled with 
plus 3" if well rock lies at in dia. or cement grout applied in an approved manner. 
casing will be depth less that less pipe Construction conditions for drilling with rotarv 
assembled with 100' the dia. shall equipment arc the same as above for j. Temporary 
threaded and minimum be nomin:tl outer casing shall be removed i111111ediatcly follnwing 
coupled joints. depth of drill- 2" less grouting. The vertical zone of conta111ination must 

hole is IOO'. than drill- be scaled off. Sec notes 2 and 3 below. 
Sec note 3 hole dia. 
below. 

Casing outside 60' except Not 6" Pipe O.D. TI1e upper enlarged drillhole through caving 
diameter plus 3" for sewage applicable. 3" less formations above the rock shall be kept open by 
if well casing pipe treat111ent than lower temporary well casing with cahle tool drilling and 
will be assembled plant wells drillholc with such casing or drilling 111ud with rotary drilling. 
with welded the mini111um dia. except If the formation over the rock is clay or material 
joints. Coupling depth is 100'. that for which will similarly stand open, with rotary drilling 
outside dia111eter See note 3 wells 10" the drill cuttings shall be removed by drilling mud. 
plus r if well below. in dia. or The annular space shall be pcr111ancntly filled with 
casing will be less pipe cement grout. Temporary outer casing shall be 
assembled with dia. shall re111oved immediately following grouting. The 
threaded and be nomina vertical 1.0nc of contamination must be scaled off. 
coupled joints. 2" less Sec notes 2 and 3 below. 

than drill· 
hole dia. 

NOTE I. 
NOTE 2. 

Crystalline rocks arc classed as granite because they arc commonly referred to as gra111te by drillers regardless of thetr true rock type. llm 111cludes trap rock. 
Casing only to rock under conditions of column 3, Jinesj & k and w the depth indicated in _column 6, line I, for c·ondition of colu111n 3, line I, is only acceptable as a minimum when it is adequate to seal off the vertical 
zone of contamination. Greater depth of protective casing is rcqtnred 111 areas where well htstones show that the vertical 1.onc of contam1nat1on extends to a greater depth. 

NOTE 3. Mini 111 um casing depths for sewage treatment plant wells shall be 100'. 
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TABLE 3 

HIGH CAPACITY AND SCHOOL 
DRILLED WELL REQUIREMENTS · NONPOTAllLE WATER SUPPLY 

1 2 3 4 Upper Drillhole 9 10 II 

Nature Minimum Lower Maximum 
of Water Geologic Nominal Upper Enlarved Drillhole Regular Drillhole Drillhole Nominal 
Bearing Fomrntions Casing s 6 7 8 Minimum Protective 

Formation Overlying Diameter Minimum Minimum Minimum Bottom Well Liner 
Type (Aquifer) Aquifer Inches Diameter Depth Diameter Elevation Diameter Diameter Construction Conditions 

m. Granite or Unconsolidated 6" Casing diameter None required 6" with cable Sec con- 6" Not The well casing pipe shall he firmly seated in the rock m, n 

Quartzite materials mainly plus 4" if one is with cahlc tool tool drilling. st ruction applicable formation. When an enlarged upper drillhole is Well casing pipe placed in an 

(See note 1 sand or gravel, to constructed with To rock with Not applicable con di- constructed with cable tool equipment, the annular upper enlarged drillhole only 
depth of at least 40' cable tool drilling. rotary drilling. with rotary tions. space shall be filled with clay slurrf or cement grout 2" greater in diameter than the 

See construction drilling. placed in an approved manner. See note 2 below. nominal well casing pipe 
conditions. With rotary drilling equipment, the upper enlarged diameter, as is only permissible 
Casing diameter drillhole shall be maintained at full diameter with with rotary drilling, shall be 
plus 2" with drilling mud or temporary well casing and the annular assembled with welded joints 
rotary drilling. space shall be permanently scaled with drilling mud and sealed in place with drill-

or cement grout, except that only cement grout shall ing mud or cement grout 
be used when the upper enlarged drillhole is con- placed in the annular space by 
structed moi-c than 2' into the granite. a suitable pump from the 

bottom of the casing upward. 

Granite or Clay or similar 6" Casing diameter To the bottom 6" with cable 6" 11. Sec con- Not The well casing shall be firmly seated into the rock 

Quartzite material or such plus 4" with cable of the clay or tool drilling. st ruction applicnble formation. With cable tool drilling, the upper 

(See note l materials with st,rne tool drilling. Cas- to the 20' Not applicable concli- enlarged drillhole shall be kept I /3 filled with clay 

sand and gravel ing diameter plus depth which- with rotary tions. slurry throughout the driving of the well casing, 

zones to a depth of 2" with rotary ever is the drilling. unless caving formations arc expected, in which case a 

at least 40'. drilling. See lesser with temporary outer casing shall be used. The annular 
construction cable tool space shall be permanently scaled with clay slurry or 
conditions. drilling. To cement grout applied in an approved manner. 

rock with Construction conditions arc the same as for line m. 
rotary drilling. Temporary outer casing shall be removed immediately 

following grouting of the well. 

0. Cranite or Un consolida tcd 6" Casing diameter 40' Not 6" Not The upper enlarged drillholc through caving fonna- o. 

Quartzite materials for depth plus 4" with cable ;1pplicable applicable tions above the rock shall be kept open by temporary The upper enlarged drillhole 

(See note I less than 40'. tool drilling. Cas- well casing with cable tool drilling and with such diameter need be only 2" 
ing diameter plus casing or drilling mud with rotary drilling. If the greater than the nominal well 
2" with rotary formation over the rock is clay or material which will casing pipe diameter when the 
drilling. See similarly stand open. with rotary drilling the drill well casing pipe is assembled 
construction cuttings preferably shall be removed by drilling mud with welded joints and the 
conditions. but use 01· air will be permitted for such geologic cement grout is placed in the 

formations. The annular space shall be pcnnanently annular space by a suitable 
filled with cement grout. pump or other approved 

pressure method from the 
bottom of the casing upward. 

NOTE I. Crystalline rocks are classed as granite because they are co1nmonly rclcrrccl to as granite by drillers regardless of their true rock type I Im rnclucles trap r<_>Ck. 
NOTE 2. Some drillers construct an enlarged upper clrillhole with cable tool equipment by clHircc under gcolog1c cunditions of column 3. lrnc m. hi lac1l1tatc nsc ol longer lengths of pipe. 
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Type 

p. 

q. 

r. 

2 
Nature 

of Water 
Bearing 

Formation 
(Aquifer) 

Sandstone 

Sandstone 

3 

Geologic 
Formations 
Overlying 

Aquifer 

Unconsolidated 
materials mainly 
sand and gravel to a 
depth of 60' or 
more. 

Clay or similar 
111a te rial ur such 
material will1 S1~me 
sand and gravel 
zones t<l depth of 
h()' or more. 

Sandstone Any material except 
limestone to a 
depth of less than 
60'. 

4 
Minimum 
Nominal 
Casing 

Diameter 
Inches 

Ii" 

6" 

bEPARTMENT OF NATURAL RESOURCES 305 
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TABLE 3 

ll!Gll CAPACITY. SCHOOL ANIJ SEWAGE TREATMENT PLANT 
DRILLED WELL REQUIREMENTS pO'fAllLE WATER SUPPLY 

Upper Drillhole 
!-----·-------------~---------

Upper Enlarged Drillhole Regular Drillhol_e__ 
5 6 7 8 

Minimum 
Diameter 

\linimum 
Depth 

\1inimum 
Diameter 

Bottom 
EJe,·ation 

Casing outside 
diameter plus 

60' with cable h" with cable Sec con· 
tool drilling & tool drillinµ. st ruction 

3" if well casing 
pipe will be 
assembled with 
welded jnints. 
Coupling outside 
diameter plus 3" 
if well casing will 
be assembled wit! 
threaded and 
coupled joints. 

to rock with Not appli- condi· 
rotary drilling. cable with tions. 
except for scw-lrotary drilling. Exception 
age treatment sec note 2 
plant wells if below. 

Casing outside 
diamctc r plus 

rnck lies at 
depth less than 
100' the mini-
mum depth of 
drilllrnle is I 00' 
Sec note 2 
below. 

60' with cable (;''with cable 
tool drilling & tool drilling. 
to rock with N<lt appli· 
rotary drilling. cable with 

Sec con· 
st ruction 
condi· 
tions. 

3" if well casing 
pipe will be 
assembled with 
welded joints. 
Couplirig outside 
diameter plus .l" 
if well casing will 
he assembled wit I 
threaded and 
c<iupled joints. 

except !'Ol sew- rotarv drilling. Exception 
~1gc treatment sec note 2 
plant wells if below. 
rock lies at 
depth less tha11 
I 00' the mi11i· 
mum depth or 
drillhole is 100'. 
Sec note] 
he low. 

Casing outside Into lirrn sand- Not 
diameter plus 1" stone or to the applicable. 
if well casing pipe 60' depth 
will be assembled whichever is 
with welded greater, except 
1oints. Coupling for sewage 
outside diameter treatment plant 
plus J" if well wells the mini· 
casing will he mum depth is 
assembled with JOO' Sec note 
threaded and 2 below. 
coupled joints. 

9 
lower 
Drillhole 

Minimum 
Weil 

Diameter 

6" 

6" 

6" 

10 
\1aximum 
Nominal 

Protective 

11 

Liner 
Diameter Construction Conditions 

Pipe O.n. The protective well casing pipe shall be firmly seated 
3" less in the rock formation. With cable tool drilling, the 
than lower upper enlarged drillholc shall he kept open with 
drillholc temporary well casing and the annular space shall be 
dia. except permanently scaled with cement grout. With rotary 
that for drilling, the upper enlarged drilllrnlc ;;liall be main-
wells 10" tained at l'ull diameter with drilling mud or with 
in dia. or temporary well casing and the annular space shall be 
less pipe permanently scaled with cement grout. Temporary 
dia. shall br outer casing shall be removed immediately following 
nominal 2" grouting. Thr: vertical 1.one or conta111ination must be 
less thirn scaled oil. Sec notes I and ." below. 
drillhole 
dia. 

Pipe O.D. The protective well casing pipe shall he firmly seated 
.\"le" into the rock formation. With cable tool drilling. 
tlta11 lower the upper enlarged drillholc shall be kept I /3 lilled 
drillhole with clay slurry throughout the driving of the pro­
clia. except tectivc well casing. unless cavi11g formations are 
that f,11 expected, in which case a temporary outer casing shall 
wells 10" he used. The annular space shall be pcr111a11ently filled 
in di:r. or with cement grout applied i11 :tn approved manner. 
less pipe Construction conditio11s for drilling with rotary 
dia. shall be equipment arc the same as above for p. Tc111porary 
nomin:rl ."' outer casing shall he removed irnmediately following 
less than grouting. The vertical rnne of contamination must be 
drillholc scaled off. Sec notes I and 2 below. 
dia. 

P~\'c O.D. The upper enlarged drillholc through caving fonna· 
3 less lions above the rock shall he kept open by temporary 
than lower well casing with ca hie tool drilling and with such cas­
drillholc ing or drilling mud with rotary drilling. If the forma· 
dia. except tion over the rock is clay or material which will 
that for sirnilarly stand open, with rotary drilling the drill 
wells 10" cuttings shall be removed by drilling rmid. The 
in dia. ot annular space shall be perrnancntlv rilled with cement 
less pipe grout. Temporary outer casing s11all be removed 
dia. shall immediately following grouting. The vertical zone of 
he nominal contamination must be scaled oil. Sec notes I and 2 
2"lcss below. 
than drill-
holc di:i. 

p, q, r 
Protective well casing pipe 
shall he piaced concentrically 
within the upper enlarged 
drillhole having a minimum 
diameter conforming to 
column 5. lines p, q and r, 
depending upon the manner 
of assembly of pipe. The pipe 
shall be sealed in place with 
cement grout applied by a 
suitable pump from the 
bot tom of the casing upward. 

Protective liner pipe shall be 
assembled with welded joints, 
placed concentrically within 
the clrillhole and scaled in 
place with cement grout 
placed by a suitable pump or 
other approved method from 
the bottom of the liner pipe 
upward. 

NOTE I. Casmg only to iock undct conditions of column-~, \mes P. ,111d q. ,lJH~ tn th~· .dl'\~lh i~1di.catcd in colu1~111 6, hnc r for condition. (?r column 3_, line t, i.s on.ly :1cccptablc as d m1111rnum when 1t 15 ,idequate to seal off the 
vertical zone of contamination. Creater depth ol protective casing rs requ11c'd rn areas where well hrstoriesshoW that the vcrtrc·al mnc ol contannnatron extends to a greater depth. 

NOTE 2. Minimum casing depth for sewage treatment plant wells shall be 100'. 
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TABLE 3 

HIGH CAPACITY AND SCHOOL 
DRILLED WELL REQUIREMENTS - NONPOT ABLE WATER SUPPLY 

I 2 3 4 Upper Drillhole 9 IO II 
'- Minim nm Lower Maximum Nature 

of Water Geologic Nominal Upper Enlar2ed Drillhole Regular Drillh ole Drillhole Nominal 
Bearing Formations Casing 5 6 7 8 Minimum Protective 

Fomiation Overlying Diameter Minimum Minimum Minimum Bottom Well Liner 
Type (Aquifer) Aquifer Inches Diameter Depth Diameter Elevation Diameter Diameter Constrnc tion Conditions 

S'. Sandstone Unconsolidated 6" Casing diameter None required 6" with cable See con- 6" Not The well casing pipe shall be firmly seated in the s, t 
materials mainly plus 4" if one is with cable tool. tool drilling. struction applicable. rock formation. When an upper enlarged drillhole is Well casing pipe placed in an 
sand an cl gravel to a constructed with Into firm sand- Not applicable condi- constructed with cable tool equipment, the annular upper enlarged drillhole only 2" 
depth of 25' or cab le tool drilling. stone with with rotary tions. space shall be filled with clay slurry or cement grout greater in diameter than the 
more. See construction rotary drilling. drilling. placed in an approved manner. See note 1 below. nominal well casing pipe 

conditions. Casing With rotary drilling, the upper enlarged drillhole diameter, as is only permissible 
diameter plus 2" shall be maintained at full diameter with drilling muc with rotary drilling, shall be 
with rotary or with temporary well casing and the annular space assembled with welded joints 
drilling. shall be permanently sealed with drilling mud or and sealed in place with drilling 

cement grout, except that only cement grout shall be mud or cement grout placed in 
used when the upper enlarged drillhole is constructcc the annular space by a suitable 
more than 2' into the sandstone. pump from the bottom of the 

casing upward. 

t. Sandstone Clay or similar 6" Casing diameter To the bottom 6" with cable See con- 6" Not The well casing pipe shall be firmly seated in the 
material or such plus 4" with the clay or to tool drilling. st ruction applicable rock formation. With cable tool drilling, the upper 
material with some cable tool drilling. the 20' depth Not applicable condi- enlarged drillhole shall be kept open by temporary 
sand and gravel Casing diameter whichever is with rotary lions. well casing, when necessary and shall be kept l /3 
zones to depth of plus 2" with the lesser, with drilling. filled with clay slurry throughout the driving of the 
25' or more. rotary drilling. cable tool drill- well casing. The balance of the annular space shall 

See construction ing. Into firm be filled with clay slurry or cement grout applied in 
conditions. sandstone with an approved manner. Construction conditions for 

rotary drilling. drilling with rotary equipment are the same as 
above for line s. 

u. Sandstone Any material except 6" Casing diameter Into firm sand- Not 6" Not The upper enlarged drillhole through caving forrna- u 
limestone to a depth plus 4" with cable stone or to the applicable. applicable. tions above the rock shall be kept open by The upper enlarged drillhole 
of less than 25'. tool drilling. 30' depth temporary well casing with cable tool drilling and by diameter need be only 2" greater 

Casing diameter whichever is such casing or drilling mud with rotary drilling. If than the nominal well casing 
plus 2" with greater. the formation over the rock is clay or material which pipe diameter when the well 
rotary drilling. will similarly stand open, with rotary drilling the casing pipe is assembled with 
See construction drill cuttings preferably shall be removed by mud welded joints and the cement 
conditinns. but use of air will be permitted for such geologic grout is placed in the annular 

formations. The annular space surrounding the well space b;i a suitable pump or 
casing shall be permanently filled with cement grout. other approved pressure method 

from the bottom of the casing 
upward. 

NOTE l. Some drillers construct enlarged upper drillholes to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, lines, to facilitate use of longer lengths of pipe. 
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TABLE 3 

HIGH CAPACITY, SCIIOOL AND SEWAGE TREATMENT PLANT 
DRILLED WELL REQUl!~EMENTS l'OT.\BLF WATER SUPPLY 

~-l~,.-----2----..,.-----~-3~-----,~--4~--~,ll----~---------l-J_p_jl-c'r_l_)-ri-IJ-!i-o-Jc~~~--~----~-r~-9--~1 --IO----.,.....------~~-~----~~~~~~~l-!~~~~~~--~~~~~--~~~ 

Nature Minimum r-.. ·-·-·-----.... - Lower \l:i\irnurn 
, of Water Geologil!' Nominal !---U~J1w11':1e,..r_E_''1_1l_a~n"'r.•c_d_1_) __ ri_ll..,h_o __ lc __ i-l _ _;:,;Rc::c"'-g1::..Ii:::ac:..r..:.ll:.:r;cil=Jlu!!~- lhilllwk Nominal 

Typ~ 

v. 

w. 

1 Bearing Fonnations Casing i 5 !
1 

6 J 7 I S Mi11i11111m Protective 
I fMmation Overlying I Diameter I Minimum Minimun" 1vlinirnu111 I Bottom IV!'li Lint•r 
J \Aquifer) ' Aquifer ! li1chc' : Uiarncrcr ' Depth I Dia111ckr i Ek1:11io11I Di:1111ctcr Di:1mctcr Co11'trticrio11 Conditions 

1 

Sandstone ILin1estone to depth 1

1 

• of 60' or less with 
I or without uncon· 
solidated overburde1 1 

over the limestone. 

Sandstone Limestone extendin! 
to a depth greater 
than 60' with or 
without unconsoli­
dated overburden 
over the limestone. 

6" 

6" 

f Casing outside 60' or 15' into i Not 
i diameter plus 3" firm sandstone, I applicable. 
i if well casing pipe whichever is 
'.will be assembled 1greater, except 
'with welded lfor sewage treat 
joints. Coupling ment plant well 
outside diameter the 111inimum is 
plus 3" if well 'IOO'. See note 
casing wil I be 3 below. 
assembled with 
threaded and 
coupled joints. 

Casing outside IO' into un-
diameter plus 3" crcvicccl rock 
if well casing pipe below 50', 
will be asse111bled except for sew­
with welded age treatment 
joints. Coupling plant wells the 
outside diameter minimum depth 
plus 3" if well is I 00'. See 
casing will be note 3 below. 
assembled with 
threaded and 
coupled joints. 

Not 
applicable. 

6" 

6" 

Pipe OD. The upper enlarged drillhole through caving formations 
3" less above the rock shall be kept open b~ te111porary well 
than lower casing with cable tool drilling and by such casing or 
drillhole drilling 111ud with rotary drilling. If the formation over 
dia. except the rock is clay or material which will si111ilarly stand 
that for open, with rotary drilling the drill cuttings preferably 
wells .IO" shall be removed by mud but use of air will be 
in dia. or permitted for such geologic formation. The annular 
Jess pipe space surrounding the protective well casing shall be 
dia. shall permanently' filled with cement grout. The vertical 
be nominal zone of contamination must be sealed off. Sec notes 
2"less 2&3below. 
than clriJJ. 
hole dia. 

Pipe OJ). 
3" less 
than lower 
drillholc 
clia. except 
that for 
wells JO" 
in dia. or 
less pipe 
dia. shall 
be nominal 
2" Jess 
than drill· 
hole dia. 

v, w 
Protective well casing pipe 
shall be placed concentrically 
within the upper enlarged 
drillhole having a minimum 
diameter conforming to 
column 5, lines v, and w, 
depending upon the manner 
of assembly of pipe. The 
pipe shall be scaled in place 
with cement grout applied 
by a suitable pump from the 
botto111 of the casing upward. 

Protective liner pipe shall be 
assembled with welded joints, 
placed concentrically within 
the clrillhole and sealed in 
place with cement grout placed 
by a suitable pump or other 
approved method from the 
bottom of the liner pipe 
upward. 

NOTE I. Although the carbonate rocks in this state are primanly dolo1111tes, the term limestone has been given to them 111 the well construction spcc1f1ca11ons because It is the common term given to them by the dnllers. 
NOTE 2. Casing only to the depth indicated in column 6, lines v & w, for conditions of column 3, lines v & w, is only acceptable as a mini111u111 when it is adequate to seal off the vertical zone of contamination. Greater depth of 

protective casing is required in areas where well histories show that the vertical zone of conta111inatio11 extends to a greater depth. 

''0TE 3. Minimum casing depth for sewage treatment plant wells shall be I 00'. 

Register, October, 1985, No. 358 



DEPARTMENT OF NATURAL RESOURCES 311 
NR 112 

TABLE 3 

HIGH CAPACITY AND SCHOOL 
DRILLED WELL REQUIREMENTS - NONPOTABLE WATER SUPPLY 

1 2 3 4 Upper Drillholc 9 IO 11 

Nature Minimum Lower Maximum 

of Water Geologic Nominal Upper Enlaroed Drillhole Regular Drillhok Drilllwle No111inal 

Bearing Formations Casing 5 6 7 8 Mini11111m Protective 

For111ation Overlying Di:uneter Mini111u111 Minimum Mi11il\\u111 Bottrnn \Veil Liner 

Type (Aquifer) Aquifer Inches Diameter Depth Diameter Elevation Diameter Diameter Construction Conditions 

x. Sandstone Limestone to depth 6" Casing diameter 40' Not 6" Not The upper enlarged drillhole through caving formations x,y 

of 40' or less with plus 4" with applicable. applicable. above the rock shall be kept open ~y temporary well Well casing pipe placed in an 

or without cable tool drill· casing with cable tool drilling and y such casing or upper enlarged drillhole only 

unconsolidated ing. Casing drilling mud with rotary drilling. If the formation over 2" greater in diameter than 

overburden over the diameter plus 2" the rock is clay or material which will similarly stand the nominal well casing pipe 

limestone. with rotary 

I 
open, with rotary drilling the drill cuttings preferably diameter, shall be assembled 

drilling. See shall be removed by mud but use of air will be with welded joints and scaled 

construction permitted for such geologic formation. TI1e annular in place with cement grout 

conditions. 

I 
space surrounding the well casing shall be permanently placed in the annular space by 

I filled with c,cmcnt grout. a suitable pump from the 
bottom of the casing upward. 

The upper enlarged drillhole diameter need be only 
2" greater than the nominal well casing pipe diameter 
when the well casing pipe is assembled with welded 
joints and the cement grout is placed in the annular 
space by a suitable pump or other approved pressure 
method from the bottom of the casing upward. 

6" Casing diameter 6" 
y. Sandstone Limestone extend· 40' Not Not 

ing to a depth plus 4" with applicable. applicable. 

greater than 40' cable tool drill-
with or without ing. Casing 
unconsolidated diameter plus 2" 
overburden over with rotary 
the limestone. drilling. Sec I 

construction I conditions. 

I 
'. NOTE I. Although the carlrnnate rocks in this state arc primarily dolomites, the term limestone has been given to thcm 111 the well construction spec1t1cat1ons because 1t rs the com111on term given to them by the drillers. 

Regist.er, October, 1985, No. 358 



DEPARTMENT OF NATURAL RESOURCES 313 

Overlappmg well cap 
without gtJskef - only 
t1ccepft1ble if tJf /easf 
2 feet above flood 
level 

p 
Bmm . 

. -

Condu/ef box 
ctJsf infegr•lly 
with CtJp 

NR 112 

Approved Type Well Cap 
For wells wilh insufficient ~ 
bdween drop pipe and Cti5ii1g for on 
expandable g.>Si<er type well seal. 

C onclulet box 
cast integrally 
with cap 

Eledriciil condulf 
. _,,-,olpe - extend1'ng 

,.., below ground 

5urftJce 

Figure 10. Typt'<; of Well SL'als. (a) ovcrlappmg well L'ap with -.k1rtcd rnks. th) .ind (1,_') ')1..'als using et)lllprcss­
iblc rubber gaskch. Sec NR 112.17(2) and (4). 
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Vie/I 
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ScT NR 112.17(2)and(4). 
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5feel casin:J pipe 

5ubmerJible pump--

Pressure 
tank 

Table 4 

NR 112 

Htirine grade 
plywood, .Jiding 
or other weather­
resistrinf material 

====:l- Disfribution 
pipe fines 

DIMENSIONS OF INSULATED PUMP HOUSE 

Size of 
Capacity of Tank Tank __ Dim_!!_lsions of House 

Gallons Inches L w HR HF 
--- --- --

33 18 x 30 5' 5' l '9" 3'6" 
42 16 x 48 5' 5' 3' 5' 
66 18 x 60 5' 5' 3'6" 6'6" 
82 20 x 60 5'6" 5'6" 4' 6'6" 

100 22 x 60 5'6" 5'6" 4' 6'6" 
120 24 x 60 5'6" 5'6" 4' 6'6" 
220 30 x 72 6'6" 6'6" 5' 7'6" 

Register, October, 1985, No. 358 



316 

I 
I 
I 

WISCONSIN ADMINISTRATIVE CODE 
NR 112 

"'11:,1~ K 
=,j' 

v'' "'\ 

'"'""'~~~.,..~~-:.·~ .... o...-"""°"~ ~~.~-r~-c;;---.;~ :· ;·,~·~1-
"J~ -:~-,~\~._)\.\~~-) ~'-~ 

k~~;;;;:~:s;:;:::s;;~s:;;'2~~~-~t'~"'l'''. '-'"'·-·'\f'''', .-r ·-' .,, 

--~ ---- 0 ~q ~ ~ #----

~ ... "''~--·ya·"' "-(.~i;-;~1'~.;:'"'~~:~.=.:~~"-=~D {~ ~~~'i1 t~~~a v:'11Jf~ ~'il1Ll"·.:i. 1;::,~.1~ •• .. ··/_,..J<l<->\\7\1~(:-.\\'\/ ~"}(l 
~ ~ ~~ ~ • 1 « ·1 "·I\, , -, ~ ,, . " ,, :_ .,, ""' \' ·.j , 1 ,, ,, v ~ v .. '1 " 

i~~~·==:f:~ '1 ~·--~ ~~1::::.--~~~.~--~·_:_L":, ~~-!~(~~ --· __ "-\ ') .->J/'- ~t(' ;l:_v;;;~ 
··- _";-, ... --·'ljt' \.. ~ 'O{··>" 

~ 'Ii "~ 
\ ~~ 

J J.,\ j ~~""" ~"1''",,~~,,~~"'-
~ m llJ '.~' 

cl~~- 1
1 <o ~::_i:,_i __ . ~ ·-··---

~=~L~/~,~~=~~~, 

Register, October, 1985, No. 358 



DEPARTMENT OF NATURAL RESOURCES 317 

Approved type 
above grc'Jde 
dischorge unit 

I u--·-d 

One pie.._ c? fop 
pla fc Vvell se,;/ 

····-··-~ 
______ . ___ . ____ _,.,., 

Buned pres:JtJre fan/.:. 

d~ .5eparafing O/sfance -maximum ZS feef 

NR ll2 

Figure 14. Pump ln'>falh!tinns using Submersible Pumps and Approved Abow·Croum.I Discharge Unit 

Figure 15. Alternative Pressure Tank Lol'atinn with Submersible Pump Installation and Approv1..·d AboVL'· 
Ground Discharge Unit. 
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\5) RESERVOIR CONSTRUCTION. (a) A subsurface ground storage reser­
v01r may be used to store water for drinking and other domestic purposes 
providing that it is constructed in accordance with the following mini­
mum specifications: 

1. Floor. The floor of a reservoir shall be reinforced poured concrete 
with a thickness of at least 5 inches and a curbing wall 6 inches high and 6 
inches thick, having a keyway for a construction joint with the walls. 
Any pump supply pipe and service pipe planned to extend through the 
floor, any copper water stop strip for the wall construction joint, and any 
reservoir drain facility shall be installed during the time of pouring the 
concrete floor. 

2. Walls. The walls of a reservoir shall be reinforced poured concrete at 
least 6 inches thick. Should it be planned to install the pump supply pipe 
to the reservoir through a wall and to install the service line pipe in a wall 
as opposed to installation of the units in the reservoir floor, the pipe fit­
tings for such units shall be installed at the time of pouring the walls so as 
to effect a watertight joint. 

3. Roof. The roof shall be reinforced poured concrete at least 5 inches 
thick. An access manhole at least 24 inches in diameter or 24 inches 
square shall be constructed as an integral part of the reservoir roof. The 
manhole shall have a curbing wall extending at least 12 inches above the 
earth covering the roof or at least 6 inches higher than the roof, if the roof 
is not buried. The manhole curbing preferably shall be constructed en­
tirely of 4-inch thick reinforced poured concrete, but may be partially 
steel or cast iron. The curbing shall be provided with a snug fitting, over­
lapping cover with a minimum of 3-inch wide skirted sides. The cover 
preferably shall be constructed with welded sheet steel but may be con­
structed with reinforced poured concrete. 

4. Overflow. An overflow pipe, if used, shall be located just under the 
roof of the reservoir entirely above grade and terminate with a down­
turned pipe at a point at least 12 inches above the ground grade. The 
pipe shall have a screened outlet. The overflow pipe shall be of sufficient 
diameter to permit waste of water at a rate in excess of the well pump 
operating capacity. 

5. Vent pipe. A vent pipe shall be installed whenever the roof of the 
reservoir will terminate below the ground surface or at an inadequate 
distance above grade to permit installation of an overflow pipe in a reser­
voir wall just below the roof. The diameter of such vent pipe shall be 
large enough so that it can act as an overflow pipe to permit waste of 
water in excess of the well pump operating capacity. It shall be installed 
in the reservoir roof at the time of construction of the roof and shall be 
encased with 6 inches of concrete from the top of the roof to the ground 
surface if the roof is buried. The vent pipe shall terminate with a "U" 
bend with screened outlet a minimum of one foot above the ground grade 
or top of the reservoir. (Note: See Figures 16 and 17 for acceptable pump 
installation with reservoir.) 
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6. Supply pipe. Any gravity supply pipe from a hand type pump shall 
be assembled with permanent pipe fittings and shall be conducted into 
the reservoir through the roof or curbing for the manhole, if the roof is 
not buried, and only through the manhole curbing if the roof is buried. A 
supply pipe may be connected to the reservoir below grade provided that 
it will be under no less than 5 feet of head at any time. This will necessi­
tate a pitless adapter installation, either with a submersible or deep well 
reciprocating type pump. The supply pipe in such case shall terminate at 
or no more than a few inches above the bottom of the reservoir and a float 
control switch or low and high water level electrical pump-control rods 
shall be installed. Any check valve shall be placed only in the portion of 
the pump discharge pipe located within the well. The supply and service 
pipe may be combined. 

(6) PRESSURE VESSELS: (a) Steel pressure vessels. All steel tanks for con­
taining water under pressure for domestic supplies, including those hav­
ing an air space for expansion, shall meet the following specifications: 

1. They shall have a % inch minimum side wall and head wall thick­
ness, when the tanks are approved pitless receiver units attached directly 
to well casings. 

2. They shall have a 3/16-inch minimum side wall and head wall thick­
ness when the tanks will be buried within 10 feet of wells. 

1co1nb1nJ,.1cr1 

l~~u~~el~~see~ker 
1re7u1re:; 
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3. They shall be identified by stamping s~owing the manufacturer's 
name, a serial number, the allowable workmg pressure and the year 
fabricated. 

4. No tanks relying on expansion of a rubber cylinder or liner within a 
restricting metal container rather than on compression of air to provide 
pressure in the water supply system shall be used unless approved by the 
department. Approvals are based o~ str~ngth of con~ainer and informa­
tion indicating either National Samtat1on Foundation (NSF) or Food 
and Drug Administration (FDA) approved products are used. 

5. Inner tank surface paints and other coatings shall comply with the 
American Water Works Association (AWWA) standard D102 and be ap­
proved by the department. The AWWA Standard D102 is available for 
inspection at the offices of the department of natural resources, the secre­
tary of state and the revisor of statutes and may be obtained for per­
sonal use fro~ the American Water Works Association, Inc., 6666 W. 
Quincey Ave., Denver, Colorado 80235. 

6. No floating discs shall be used in tanks to reduce the air-water con­
tact surface unless the disc material is approved by the department. Ap­
provals are based on information indicating either NSF or FDA ap­
proved products are used. 

(b) Nonmetal pressure vessels. No nonmetal tanks for containing water 
under pressure for domestic supplies, including those having an air space 
for expansion shall be used unless approved by the department. Approv­
als are based on strength of container and information indicating either 
NSF or FDA approved products are used and practicability in making 
pipe connections. 

(Note: For safety requirements for both steel and nonmetal pressure vessels, consult Ch. 
ILHR 41, which contains the Boiler & Pressure Vessel Code.) 

(7) PIPE MATERIALS. Pump piping shall conform to the State Plumbing 
Code as set forth in ch. ILHR 82. Limitations on use of plastic pipe are 
also found in ch. ILHR 82. Similar quality plastic pipe will be acceptable 
as drop pipe installed entirely within a well below the well seal. 

(8) WELL VENT. Any well vent pipe shall be installed watertight to a 
point not less than 24 inches above any known flood water level but at 
least 6 inches above the top of the well except that in well pits or subsur­
face pumprooms or when a vent exists in the well seal at the basement 
end of a nonpressure conduit the vent pipe shall extend to the ceiling of 
the structure. Such pipe shall be not less than JI.. inch in diameter and 
shall be firmly attached to a well seal or base of a deep well vertical 
centrifugal pump when one is installed. The vent pipe shall be termi­
nated in a reverse bend and be screened so as to prevent entrance of for­
eign matter. Any opening in a pump base shall be sealed watertight. 

(9) SAMPLING FAUCET. (a) In all pressure water systems provision shall 
be made for collection of water samples by installation of a sampling fau­
cet on the discharge side of the pump. Such .faucet shall be installed be­
tween the pump and a reservoir or between a pump and pressure tank 
when the tank is not buried, or when the tank position or the type of 
pump installation permits this without loss of air from the tank. 

(b) In the case of buried pressure tanks, when either an approved type 
pitless adapter or an approved type above-ground discharge unit, de-
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pending on displacement of water in the exposed discharge pipe by air 
from the tank for frost protection, is installed, a sampling faucet is re­
quired in the service line from the tank at a point immediately following 
the point of entry into the building or building basement. 

( c) When an approved above ground discharge unit is used, and the 
tank is in the basement the sampling faucet must be installed in the ser­
vice pipe from the tank at an elevation sufficiently above the floor to 
facilitate obtaining a water sample unless the installation is so made that 
a sampling faucet can be placed in the discharge line without the problem 
of permitting loss of air from the system when the faucet is opened. 
Drain valves for tanks which are often placed in the service line from the 
tank at a point very near the floor are not acceptable as a sampling fau­
cet. 

(10) CASING NOT PART OF PUMP INSTALLATION. In areas where ground 
water is known to be corrosive, no pipe serving as the casing of any well 
shall be used as a delivery pipe or be utilized in the pumping operation. 
Moving pump parts located in any well shall be enclosed. 

(11) DISINFECTION AND SAMPLING. Upon completing the installation 
of pumping equipment, the installer thereof shall disinfect the equip­
ment by disinfecting the well and drawing water into the system by 
pumping and shall sample water in accordance with NR 112.15(3)(a) 
and (b) and 112.16(1) and (4). 

(12) EMERGENCY PUMP INSTALLATIONS. No pump shall be repaired and 
reinstalled or newly installed for a well when it is a nonconforming struc­
ture except that a pump may be reinstalled or newly installed in such 
well in an emergency situation provided that the owner is informed in 
writing of the needed correction or replacement of the well, as the case 
may be, and a copy of such communication is filed with the department. 

(13) PUMP INSTALLATIONS FOR FLOWING WELLS. (a) Underground pipe 
connections. No underground pipe connections shall be made to a flowing 
well except when an approved type pitless adapter is used. 

(b) Suction lines. No shallow well type pump shall be connected di­
rectly to the pipe connected to a pitless adapter 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 and over to a building basement. Such piping from the 
well shall enter a surge tank having either an overflow pipe or a vacuum 
breaker valve installed in the top of the tank. Any booster pump shall be 
connected to the surge tank and can discharge into a hydropneumatic 
tank. 

( c) Overflow piping. 1. Where possible, once an artesian well is placed in 
use, the flow from the well to waste shall be stopped. 

2. If the well has been constructed in conformance with s. NR 
112.08(3), a controlled overflow pipe may be installed, if necessary, to 
prevent physical damage due to escaping water upward outside the well 
casing or to prevent a freezing problem from occurring in the top portion 
of the well. 

3. Any overflow to prevent freezing shall be limited to the absolute 
minimum to preserve ground water and pressure. The overflow pipe may 
be either installed at the top of the well or on a surge tank. The overflow 
pipe shall terminate at least 2 pipe diameters above a drain at the well 
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site or in a building or building basement. (Note: Illustrations of accept­
able pump installations with flowing wells are illustrated in figures 18 
through 24.) 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. (4) (a) 4. d. and figures 13, 14 
and 15, Register, March, 1977, No. 255, eff. 4-1-77; renum. (2) to be (2) (a) and am., er. (2) 
(b), am. (4) (a) 3 and 4, renum. (4) (a) 4.c. to be (4) (b) and am., er. (4) (c), (e) and (f), renum. 
(4) (a) 4.a. to be (4) (d), Register, April, 1978, No. 268, eff, 5-1-78; am. (4) (a) 2., Register, 
October, 1982, No. 322, eff. 11-1-82. 

NR 112.18 Well construction equipment. (1) ADEQUACY. Every regis­
tered well driller shall be adequately equipped or shall have ready access 
to adequate equipment to enable him to fully comply with all regulatory 
requirements applicable to any construction undertaken by him. 

(2) IDENTIFICATION. The well driller's name and current permit 
number shall be conspicuously displayed on every well construction job, 
preferably on his equipment, but may be displayed on a temporary sign. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 

NR 112.19 Concrete and grout mixtures. (1) CONCRETE AGGREGATE AND 
MIXTURE. (a) Concrete for use in construction of wells, well platforms 
and pump floors shall be made of clean, hard, tough and durable aggre­
gates. The maximum diameter of aggregate particles shall not exceed 1/5 
of the minimum width between forms. The fine aggregate, or sand, 
should be separated from the coarse aggregate by means of 14 inch screen 
and the ratio of coarse aggregate to fine aggregate shall be about 1 % to 1, 
by volume. This ratio shall not exceed 2 to 1 nor be less than 1 to 2. From 
30 to 70% of the sand passing a 14 inch screen should be retained on a 
number 30 sieve. 

(b) In proportioning concrete, sufficient sand and coarse aggregate 
shall be mixed to make approximately 3 cubic feet of mixed aggregate. 
To this aggregate shall be added 1 sack of cement and 5% gallons of wa­
ter. If the aggregate is wet, the water ratio shall be no more than 5 gal­
lons per sack of cement. The consistency shall be wet enough to permit 
easy placement without an excess of water. 

(2) CONCRETE GROUT. The mixture shall consist of cement, sand and 
water in the proportion of one bag of cement (94 pounds), and an equal 
volume of dry sand, and 5 to 6 gallons of clean water. It may be used in 
lieu of cement grout in the dry portion of a hole but only if applied 
through a conductor pipe extending to the point of placement and de­
partment approval has been received pursuant to NR 112.04. 

f (3) NEAT CEMENT GROUT. Neat cement grout shall consist of cement 
and water in the proportion of one bag of cement (94 pounds) to 5 to 6 
gallons of clean water. Approved ingredients to increase fluidity, reduce 
shrinkage or control time of set may be used in a grout mixture. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 
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NR 112.20 Well disposal of pollutants. The use of any well for disposal of 
solid wastes, sewage or surface or wastewater drainage is prohibited. 
(Note: See NR 112.03(51) for definition of sewage.) 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 

NR l 12.21 Abandonment of wells. ( 1) METHODS. When a well is perma­
nently abandoned the owner thereof shall remove from the well any deb­
ris, pump, piping, unsealed liners or other obstruction that may interfere 
with sealing operations and fill and seal the well in such manner as to 
prevent it from acting as a channel for contamination or vertical move·­
ment of water by using one of the following methods: 

(a) Drift or other unconsolidated formation wells. Such wells shall be 
filled entirely with concrete or clean clay slurry, in which latter case a 
concrete plug at least 20 feet thick shall be poured at the top of the well. 
Inner ungrouted well casing and screen shall be removed from gravel­
pack wells prior to filling. The top 7 feet of curbing shall be removed prior 
to filling dug or bored wells. 

(b) Limestone formation wells. Preferably any limestone strata shall be 
filled entirely with concrete. As an alternate, layers of concrete and 
gravel or stone aggregate may be used except that the top 20 feet of the 
rock formation and the entire cased portion shall likewise be filled with 
concrete. An exception to filling the cased portion with concrete under 
the alternate method may be made where the well casing is set in rock 
and sealed in place with cement grout. In such a case, a concrete plug at 
least 40 feet thick shall be placed extending at least 20 feet above and 
below the bottom of the casing. The remainder of the cased portion up to 
20 feet from the surface may be filled with gravel, crushed rock, sand or 
clay slurry, provided that the top 20 feet shall also be filled with concrete. 

(c) Sandstone formation wells. Preferably any sandstone formations 
shall be filled entirely with concrete. As an alternate, disinfected sand or 
pea gravel may be used except that the top 20 feet of the formation and 
the entire cased portion in this alternate method shall likewise be filled 
with concrete. An exception to entirely filling the well casing with con­
crete may be made where the well casing is set in rock and sealed in place 
with cement grout. In such a case, a concrete plug at least 40-feet thick 
shall be placed extending at least 20 feet above and below the bottom of 
the casing. The remainder of the cased portion up to 20 feet from the 
surface may be filled with pea gravel, sand or clay slurry, provided that 
the top 20 feet shall also be filled with concrete. 

(d) Shale rock, granite and quartzite formation wells. The same proce­
dure as with limestone formation wells shall be used. 

(e) Mixed formation wells. Drift or other unconsolidated formations, 
limestone, sandstone, shale, granite and quartzite strata shall be filled in 
compliance with NR 112.2l(l)(a), (b), (c) and (d). Where the alternate 
methods to filling the well entirely with concrete are selected, concrete or 
concrete grout plugs at least 40 feet in depth, extending at least 20 feet 
above and below the point of surface contact between every recognized 
different geologic formation shall be provided. 

(f) Flowing wells. In filling flowing wells the flow shall be confined by 
extending well casing pipe, if possible, and the well shall be filled with 
materials in accord with applicable preceding subsections or with cement 
grout applied by a pressure method. 
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(g) Sealing procedure restriction. Filling material for nonflowing wells 
shall be applied through a conductor pipe except that when practical a 
dump bailer may be used. When concrete is pla~ed under water by a co~­
ductor pipe, the bottom end of the conductor pipe shall be submerged m 
the concrete at all times. 

(2) TEMPORARY ABANDONMENT. When a well is temporarily removed 
from service the top shall be sealed with a watertight threaded or welded 
cap or it shall be filled with clean clay slurry. 

(3) REPORT TO DEPARTMENT. A report shall be made to the department 
by the owner of every well whi?h has been permanel"l:tly abandone~ or 
temporarily removed from service. Such report shall mclude a detailed 
description of location, construction and geologic features and method of 
sealing. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 

NR 112.22 Cooperation with the department. Well drillers and pump in­
stallers shall, when requested by the department, do the following: 

(1) Give at least 48 hours notice to the department of the day and date 
upon which any well under construction, or part thereof, or any installa­
tion of pumping equipment, or part thereof, by such driller or installer, 
or any employe or agent thereof, will be completed. 

(2) Assist the department in ascertaining the size, depth and character 
of the construction for any such well or the character of the installation 
of the pumping equipment. 

(3) Assist the department in obtaining and determining the character 
of the samples of water from any such well. 

(4) Assist the department in conducting necessary tests. 

(5) Provide such other information as may be required by the depart­
ment in order to determine if such well has been constructed or any 
equipment has been installed in accordance with the provisions of this 
chapter or with approved comparable construction. 

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75. 

NR 112:23 Standards for existing installations. (1) LOCATION AND CON­
STRUCTION. Each existing water supply system shall be viewed as an in­
dividual unit and its safety shall be determined on the basis of its loca­
tion and construction. 

(a) Location. The location shall reasonably conform to the provisions 
of s. NR 112.07 or the separation requirements in effect at the time of the 
well or pump installation, or, if more recent, at the time of installation of 
any contaminant source. 

(b) Construction. The underground construction shall be in reasonable 
compliance with ss. NR 112.08 and 112.085 as to depth and type of cas­
ing and cur~ing or with the minimum requirements in effect at the time 
of constr.uct10n. Well pits, pump pits, pressure-tank pits, pressure-tank 
ac~ess pits <;tnd subsurface pumprooms adj?ining. basements existing 
prior to April 10, 1053, shall meet the followmg requirements: 

~· The floor and ro?f shall be crack-free pour~d conr;rete having a 
thickness of at least 4 mches. The walls shall be 6-mch thick watertight 
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poured concrete or equivalent construction unless the pit or pumproom 
has a history of being continuously dry in which case masonry walls of 
concrete block, brick or stone with mortared joints shall be acceptable. A 
3-inch thick concrete facing on substantial masonry walls shall be ac­
cepted as equivalent wall construction. The junction of walls and floors 
shall be watertight. The roof or deck shall be above the ground surface. 

2. The well pit shall be fitted with a manhole opening having a raised 
curbing edge at least 4 inches thick and at least 4 inches higher than the 
pit roof. A substantial, watertight, overlapping, tight~fitting cover with 
skirted sides shall be provided for the manhole. The cover preferably 
shall be constructed with welded sheet steel but it may be constructed 
out of lumber covered with sheet metal or tin. 

3. The subsurface pumproom shall either have a manhole as in subd. 
2., or a section of well casing pipe with diameter equal to or greater than 
the well casing, installed directly above the well casing and sealed with 
an approved type well seal or cap. 

4. Where practical the pit shall be drained by a separate watertight, 
metal gravity type drain discharging to the ground surface, such drain 
being constructed either with steel or with cast iron pipe. When such a 
drain is not installed, a watertight sump shall exist. If ground water 
gains access to the pit through the floor or walls, the pit shall be aban­
doned and filled after extension of the well casing with an acceptable 
joint. A subsurface pumproom adjoining a basement may be drained to 
the basement provided the basement in turn is adequately drained. 
Otherwise a partition wall at least 1 foot high in the pumproom entrance 
and separate drainage facilities similar to that required for separate pits 
shall exist. No pit drain or sump pump discharge pipe shall be connected 
directly with any sewer, other drain or plumbing system. 

5. The well casing shall terminate at least 6 inches above the floor of a 
pit or of a subsurface pumproom and be provided with an approved type 
sanitary well seal with metal top and bottom plates, a rubber gasket and 
draw/bolts. 

6. Well pit vent pipes, if used, shall be 2-inch diameter galvanized steel 
pipes located in opposite corners, one pipe to extend to within 1 foot of 
the pit floor and the other to extend only through the pit roof. The upper 
end of each vent pipe shall terminate with a return bend with a screened 
outlet. 

(2) PUMP INSTALLATION. Pump installations existing prior to April 10, 
1953, shall conform to the following .. requirements. Existing installations 
made after that date shall conform to the requirements in effect at the 
time of the installation. When a new pump installation is necessary, it 
shall comply with the current requirements of this chapter. 

(a) Offset units. For installations completed after April 10, 1953, suc­
tion piping shall be enclosed in a conduit in accordance withs. NR 112.14 
(2) (c). If nonpressure conduit pipe is used to enclose suction, submersi­
ble or jet pump piping, it shall be a minimum of new 4-inch diameter or 
larger diameter pipe meeting the specifications of s. NR 112.085 (1) or, 
for thermoplastic cased wells, withs. NR 112.085 (2). Such conduit may 
terminate in a basement if the elevation of the pipe is at least 2 feet above 
the basement floor and the basement is in active use and is not subject to 
flooding. For installations completed prior to April 10, 1953, the suction 
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line of an offset shallow well pump or the piping of an offset jet pump 
shall be contained in a sealed conduit between the well and a basement, 
be connected to the well through a stuffing box or short sealed conduit in 
a conforming well pit, or be connected to the well with a pitless adapter 
approved prior to April 10, 1953. Nonpressure conduit shall enter the 
basement so that the bottom of the conduit is at least 6 inches above the 
basement floor. 

Note: It is recommended that the pump impeller or cylinder of pump units located in base­
ments be located above the ground level or be at least 2 feet above the floor. 

(b) Pit setting. A deep well reciprocating, turbine or jet pump and set­
length type force pump located in a conforming pit shall be so installed as 
to permit the sealing of the top of the well with an approved type water­
tight sanitary well seal with gasket, or an equivalent watertight connec­
tion with the pump. Any well vent pipe shall extend to the ceiling of the 
pit and terminate with a return bend and shall have a screened outlet. 

(c) Hand type pumps. Hand type pumps may be continued in service 
provided that the pump base flange rests upon a casing flange and the 
flanges are separated by a gasket. The casing flange must be placed at 
least 6 inches above the ground or a concrete pump platform. If water is 
pumped from a hand pump to a reservoir, the piping attachment to the 
pump shall be made with permanent pip\') fittings. Whenever a reservoir 
exists, 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 line is con­
nected to the well by an approved type pitless adapter for a submersible 
or deep well reciprocating pump and the supply line can be maintained 
under a positive head of at least 5 feet. The supply pipe in such case shall 
terminate at or no more than a few inches above the bottom of the reser­
voir and a float control switch or low and high water level electrical 
pump-control rods shall exist. Any check valve shall exist only in the 
portion of the pump discharge pipe located within the well. 

( d) Reservoirs. 1. The roof of any existing reservoir shall be crack-free, 
reinforced, poured concrete having a thickness of at least 5 inches. The 
floor of the reservoir normally shall be crack-free poured concrete at least 
4 inches thick. The walls of the reservoir shall be crack-free, reinforced, 
poured concrete at least 5 inches thick or equivalent construction. A 3-
inch thick reinforced concrete facing on substantial masonry walls may 
be accepted as equivalent wall construction. Exception to this require­
ment will be made where masonry with mortared joints has been used in 
the construction of the walls, or roof or both and the masonry is crack­
free. 

2. The !Jlanhole curbing shall extend at least 12 inches above the 
ground grade unless the reservoir roof terminates above the ground 
grade, in which case the curbing shall terminate at least 6 inches above 
the reservoir roof. The manhole shall be provided with a tight-fitting, 
overlapping cover with a minimum of 3-inch wide skirted sides. The 
manhole cover shall preferably be constructed of welded sheet steel but 
one constructed of concrete will be acceptable. The manhole cover shall 
be fitted snuggly over the manhole curbing so as to ·prevent entrance of 
insects and vermin into the reservoir. 

3. Any reservoir overflow pipe shall be located just under the roof of 
the reservoir and entirely above the ground grade and terminate with a 
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down-turned pipe with a screened outlet at a point at.least 12 inches 
above the ground grade. If an existing overflow pipe is totally buried 
between the reservoir and its outlet, it shall be eliminated by properly 
sealing the pipe with concrete back to the reservoir. 

4. The reservoir location shall be equivalent to that required for an 
existing well. 

(3) INSPECTIONS. Inspections of existing installations will be made for 
problem water supplies and also those requiring certification when staff 
are available to provide such service. 

History: Cr. Register, June, 1975, No. 234, eff.10-1-75; am. (1) (a), (b) (intro.), (2) (intro.) 
and (a), Register, October, 1982, No. 322, eff. 11-1-82. 

NU l12.24 Severability. History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; r. under s. 
13.93 (2m) (b) 16, Stats., Register, October, 1985, No. 358. 

NR 112.26 Well and pump installation approvals. (1) HIGH CAPACITY 
WELL APPROVALS. (a) No wells shall be constructed, reconstructed, reha­
bilitated, installed or operated to withdraw water from underground 
sources for any purpose where the operating capacity, either singly or in 
the aggregate with that of other wells on the property will be in excess of 
70 gallons per minute, unless the owner, lessee, or any other person hav­
ing a possessory interest obtains a written approval from the depart­
ment. In any case involving an application by a person other than the 
owner of the subject property the owner shall join in the application. 

(b) If the department finds that a proposed high capacity well will re­
duce the availability of groundwah'!r to any public utility as defined bys. 
196.01, Stats., it may deny approval or grant a limited approval under 
which it imposes such conditions as to locations, depth, pumping capac­
ity or rate of flow and ultimate use so that the water supply of any public 
utility will not be impaired. 

( c) Any well constructed pursuant to this subsection shall be con­
structed in accordance with NR 112.08. 

(d) Approval applications shall provide the following basic informa­
tion: 

1. Description of property, including any contiguous property owned 
or leased by the applicant. 

2. Property owner, giving names of partners, if a partnership, and offi­
cials if a corporation. 

3. Proposed well owner, giving name of lessee if lessee is to construct 
well. 

4. Proposed well operator, giving name of lessee if lessee is to operate 
well. 

5. Existing well locations on property. 

6. Description of designs of existing wells and pump installations on 
same and contiguous property owned or leased by the applicant. 

7. Estimate of current water use from each well and proposed water 
use from each well following completion of the proposed well or wells or 
pump installation or installations, giving type of use. 
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8. Plan and specifications of proposed well construction indicating geo­
logic formations expected to be encountered; drillhole diameters and 
depths; type of drilling ~quipment to be used; w~ll ca~ing pipe and liner 
pipe wall thickness, weight ASTM or API spec1ficat10n and grade and 
type of end finish; proposed area of grouting; material to be used to seal 
the annular space surrounding the well casing pipe and liner pipe; and 
the proposed method of grouting. 

9. Plan of proposed pump installation, including interconnection of the 
pump discharge pipe with water system, pressure or storage tanks, ele­
vated tanks, reservoirs, booster pumps, metering and proposed means 
for measuring well water levels and sampling. 

10. Plan of property showing the location of buildings, wells, and possi­
ble contamination sources such as sewers, drains, septic tanks, waste 
disposal system units, buried fuel storage tanks. 

11. Map giving location of nearest public utility wells. 

12. Map giving location of private wells on different properties within 
2,500 feet. Where the department determines that the possibility of in­
terference to neighboring wells may occur at a greater distance it may 
require additional information on private well locations. 

13. Alternative sources of supply. 

(e) If the original applicant relinquishes control of the well, a new ap­
proval shall be obtained from the department by lessee or new owner for 
continuation of operation of a high capacity water system. 

(f) Emergency approval may be granted by the department where fire 
hazard, imminent crop damage, or other similar emergency requires it 
when it has been determined that such well will not adversely affect the 
availability of ground water to a public utility. The owner, lessee, or any 
other person having a possessory interest shall obtain, within 60 days 
from the issuance of an emergency approval under this subsection, writ­
ten approval from the department for continued operation of any well 
constructed pursuant to this subsection. The applicant for emergency 
approval shall provide information on the proposed well location, con­
struction, reconstruction, rehabilitation, reactivation or pump installa­
tion and proposed rate of operation. 

(g) Approval by the department does not relieve the applicant of any 
liability which may result from injury or damage suffered by any person 
upon operation of the well. 
1 (h) The department may require the installation of metering and wa­

ter level measuring equipment. 

(i) The owner, lessee or any other person who owns or operates a high 
capacity water supply at any time shall submit on forms supplied by the 
department, monthly pumpage and well water level reports, as requested 
by the department. 

(j) Failure of applicant to comply with any conditions of approval or 
the construction and operation of any well in violation of the rules of the 
department shall void said approval. 
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(k) The department shall retain jurisdiction over all wells approved 
under this section and may limit or deny pumping if changed circum­
stances warrant such action for protection of a public utility. 

(1) Any well driller, pump installer or contractor shall independently 
verify the approval of the department prior to initiation of construction, 
reconstruction, rehabilitation, installation, or operation of a high capac­
ity well. Failure to verify the existence of such approval shall be a viola­
tion of this chapter. 

(2) SCHOOL WATER SUPPLY APPROVALS. (a) No well shall be con­
structed, reconstructed, rehabilitated, installed or operated for a school 
water supply unless the school district or other owner obtains a written 
approval from the department. 

(b) Any well constructed pursuant to this section shall be constructed 
in accordance with NR 112.08. 

( c) Plans and specifications for any wells to be constructed and for any 
pumps to be installed pursuant to this subsection shall be submitted in 
duplicate by a registered professional engineer or registered driller, in 
case of wells and by a registered professional engineer or registered pump 
installer in the case of pumps. 

(d) Approval applications shall provide the following basic informa-
tion: 

1. Name of school. 

2. Ownership of school and mailing address. 

3. Location of school. 

4. Name and address of school clerk and school officials, superintend-
ent or director, etc. 

5. Number of classrooms. 

6. Number of pupils currently and ultimately. 

7. Plan and specifications of proposed well construction indicating geo­
logical formations expected to be encountered; drillhole diameters and 
depths; type of drilling equipment to be used; well casing pipe and liner 
pipe wall thickness, weight, ASTM or API specification and grade and 
type of end finish; proposed area of grouting; material to be used to seal 
the annular space surrounding the well casing pipe and liner pipe; and 
the proposed method of grouting. 

8. Description of existing wells and pump installations. 

9. Plan and specifications for the pump installation including intercon­
nection of the pump discharge pipe with the water system pressure or 
storage tanks, reservoirs, booster pumps, metering and proposed means 
for measuring well water levels and sampling. 

10. Plan of property showing the location of the buildings, wells and 
possible pollution sources such as sewers, drains, septic tanks and sewage 
disposal units and buried fuel oil tanks. 

11. Computations made to determine the quantity of water necessary 
to adequately serve the school at its ultimate capacity. 
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(e) Approval by the department does not relieve the applicant of any 
liability which may result from injury or damage suffered by any person 
upon operation of the well. 

(f) The department may require the installation of metering and water 
level measuring equipment to ·obtain pumpage and water level data. 

(g) The school shall submit on forms provided by the department 
monthly pumpage and well water level reports as requested by the de­
partment. 

(h) Prior approval is required for any proposed installation of chemical 
treatment equipment in any school water system. 

(i) Failure of school to comply with conditions of approval of the con­
struction and operation of any well in violation of this chapter shall void 
the approval. 

(j) Any well driller, pump installer or contractor shall independently 
verify the approval of the department prior to initiation of construction, 
reconstruction, rehabilitation, installation or operation of a school water 
system well. Failure to verify the existence of such approval shall be a 
violation of this chapter. 

(3) SEWAGE TREATMENT PLANT WATER SYSTEM APPROVALS. (a) No well 
shall be constructed, reconstructed, rehabilitated, installed or operated 
for a sewage treatment plant unless the municipality, sanitary district or 
private owner obtains a written approval from the department. 

(b) Any well constructed pursuant to this section shall be constructed 
in accordance with NR 112.08. 

( c) Plans and specifications for any well to be constructed and any 
pump to be installed pursuant to this subsection shall be submitted in 
duplicate under the seal of a registered professional engineer. 

( d) Approval applications shall provide the following basic informa-
tion: 

1. Ownership. 

2. Officials and their addresses. 

3. Plan and specification of proposed well construction indicating geo­
logic formations expected to be encountered; drillhole diameters and 
depths; type of drilling equipment to be used; well casing pipe and liner 
pjpe wall thickness, weight, ASTM or API specification and grade, and 
type of end finish; proposed area of grouting; material to be used to seal 
the annular space surrounding the well casing pipe and liner pipe; and 
the proposed method of grouting. 

4. Plan of proposed pump installation, including interconnection of the 
pump discharge pipe with the water system, pressure or storage tanks, 
booster pumps and method of protection of the water system from back 
siphonage of lines supplying hoses for plant wash down or lines supplying 
water used in disinfection of sewage. 

5. Plan of property showing the locations of buildings, wells, sewers 
(giving types of sewers), manholes and sewage treatment structures. 
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( e) Approval of the department does not relieve the applicant of any 
liability which may result from injury or damage suffered by any person 
upon operation of the well. · 

(f) Failure of owner to comply with a condition of approval or the con­
struction and operation of any well in violation of the rules of the depart­
ment shall void said approval. 

(g) Any well driller, pump installer or contractor shall independently 
verify the approval of the department prior to initiation of construction, 
reconstruction, rehabilitation, installation, or operation of a sewage 
treatment plant well. Failure to verify the existence of such approval 
shall be a violation of this chapter. 

History: Cr. Register, April, 1978, No. 268, eff. 5-1-78. 

NR 112.27 Drinking water standards. Community water systems serv­
ing less than 15 living units and non-community water systems shall 
comply with the drinking water standards contained in ch. NR 109. 

History: Cr. Register, April, 1978, No. 268, eff. 5-1-78. 
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Figure A-S Construetion of WL'!b Tcrmrnat1ng rn Sand and (;ravel llndnlying Clay 01 

Similar Matnial containing [,1yers of Sand and (;ravt·L w11h and without Snee1i:-,, by 
Percussion Fquipmen! Set' fabk I, b 

Figure A-6. Construdton ol Wl'!ls Tcrm111atrng 111 Sand ;ind (;rawl lindnl\'111g Cla\ 
S1m,!;1r Matntal contain111g layns of Sand and Cra\'t'L Wl!h ;Jnd w1!hout s"l'rl'L'lh, ,· 

Rot,iry Fquipment. St'L' Table I, h. 
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Figure A-7. Construct1on of Wclb Tcrm111atrng 1n Sand and Cravcl Underlying Clay or 
Similar Malena!, with and without Screens. hy Percussion Equ1pmL'lll. Sec Table\, c. 
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Figure A-8. Construl'lion of Wells Tcrrrnnat1ng 111 Sand and Cravl'l Underlying Clay or 
S1md.1r Mdtl'f1a!. with and without Screens, by Roti.lry Equipment. Sec Tabk I. c. 
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Figure A-9.Construction of Wells Tnrrnnating 111 L11nestotlL' Undnly1ng Unconsolidated Materials comprising 
Mainly Sand and Cravcl or Clay or S1n11Jar Mall'rial. extending to a dl'pth of 40 fel't or grl.'atl'r depth, See 
Table ! , d and e. 

Figure A·IO. C'onstrudton of Wells Tnr111n.1t1ng 111 L11nes!one lJnde1!y1ng Clay or Simtlar MatL'nals or such 
materials with some Sand and (;ravl'! Zones, exll'nd1ng to a dl'pth of 40 frel or greall'I" depth. St'l' Tdhk I, L'. 
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:_ -·- - Percussion Ori/ling-· __: _ ~Rotary Oril/1ng - _- Percussion Ori/ling - --= 

Figure A- I J. Const ruction of Welb Tl'rminating in Shall' Underlying Unconsolidated Materials ..._·ompno.;ing 
mainly Sand and Grav..:! or Clay or Similar MateriaL extending to a depth of 40 kl't or greater dl'pth. SL'L' 

T.ibk I. g and h. 
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!__ --·-·-- --
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Figure A-14. Construction of Wells l'erm1nat1ng in Shale Under!y111g ('hty or Similar Malena] or -.uch mall'­
rials with sorrn.' Sand and Gravel Zones. L'Xll'nd111g to a tkpth of 40 feet or greatn depth. St:L' T~ibk I h 
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Figure A-17. ('onstrul'11011 of Wl'!ls Terr111nat111g in (;1a1111t' or Qu:ntZ!ll' Undl'rlying Unconsol1da!l'd Mak­
nals, conqrns111g m;11nly S;111d and CraVl'I or Clay or Slt111lar Mall'l"lal, extending 10 ;1 depth of 40 kl't or 
grt'akr depth. See Ta bk· I, J and k. 
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or such Materials with sonll' Sand and Gravt'I Zones, 1.•xtcnd1ng tn a depth tlf 40 kl't rn grl';Jll'r depth. See 
l'abk I. k, 
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Figure A-20. Construction ol Wt•!b Tern.11nat1ng 111 (;1;i1111l' nr ()uart1.1!L' Undn!ying Unconso!idated Mall'!ials 
~om_1rns1ng mainly Sand .trHI c;ravd, or Clay or S1n11l:1r Material or ;i M1xtun· of Sand. Cravcl and Clay 01 

S11111lar Materwl. L'Xll..'IH!ing to a dl'plh of IL·s-; than 40 ft't'L by L'ithcr Pl'rcussion or Rlllary Lquipmcnt ·Pn­
rn1ss10111'.-. rt•qu1rl'd to L'Onstruct a WL'll with ks~ than 40 fcl't ofwl'll casing pipe. SeL·Tahk J. l. 
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