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Chapter NR 112

WELL CONSTRUCTION AND PUMP INSTALLATION
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History: Chapter NR 112 as it existed on September 30, 1976 was repealed and a new
chapter NR 112 was created effective October 1, 1976.

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

History: Cr, Register, June, 1976, No. 234, off. 10-1-76; am. Register, April, 1978, No. 268,
eff. 6.1-78.

NR 112.02 Applicability, The provisions of this chapter shall apply
to all new and existing private water supplies, high capacity water sys-
tems, school water systems, and public water systems, except those for
community water systems serving 15 or more living units.

t. 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,
State., respectively, prior to construction of any well and installation of any pump. See NR
112.2$.

History. Cr. Register, June, 1975, No. 234, eff, 10-1-75; am. Register, April, 1978, No. 268,
off. 5-1-78; am. Register, September, 1978, No. 273, off. 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
water 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 in-
cluding 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
including but not limited to houses or barns in which animals are en-
closed 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 fenced 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 NR 112.03 (3), (4) and
(5) above.

(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.

(11m) "Clay" means an inorganic soil with characteristics of low per-
meability and plasticity index (PI) 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 res-
idents 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.
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(14) "Clear water waste" means cooling water and condensate drain-
age front refrigeration compressors and air-conditioning equipment,
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
promises, 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 part of a drillhole below the verti-
caI 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 dril-
lhole, 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, Wis. Adm. Code.

(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 ex-
cess of 10 feet in depth. All other types of wells, including those con-
structed 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 made prior to April 10,
1953.

(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 hasall 	 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) "Floodway", for the purpose of this chapter, means the channel
of a stream and those portions of the flood plain adjoining the channel
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that are required to carry and discharge the flood waters or flood flows of
any river or stream associated with the regional flood.

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

(29) "Grease basin" means a watertight tank installed underground
for the collection and retention of grease from cooking or food process-
ing 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, ieaebings,
feed losses, litter, washwaters or other associated wastes.

(34m) "Liquid-tight concrete floor" means, for the purpose of s. NR
112.07 (2) 0) and (o), a floor equivalent to one with a thickness of at
least 5 inches; poured, Portland cement concrete containing at least 5'/2

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 '/3 of the slab thick-
ness, except that should the floor be expected to be subjected to heavy
equipment use, the fabric steel shall be heavier gauge.

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

(34p) "Manure storage basin" weans 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 remain-
der of the side walls being earthen.

(34q) "Manure hopper" means a relatively small receptacle for re-
ceiving manure scrapings from a gutter or barn floor or yard for the pur-
pose of pushing the manure by a piston-type pump to a manure storage
structure.

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

(35) "Near-surface water" means water in the zone immediately be-
low the ground surface. It may include seepage from barnyards, leaching
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.

(350 "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 (laving 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
water, 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 112.08 (2) , which is driven or set to seal off the vertical zone of
contamination.

(441n) "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
individuals 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 anddistribution facilities
under control of the operator of such system Arid used primarily in con-
nection with such system, and

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

(41) "Pumpinstaller" 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.
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(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.

(43) "Retention pond" means an excavated or diked structure or
combination of structures designed for interception and temporary stor-
age of runoff water contaminated by leachings, washwaters or similar
liquid wastes on farms or on other property where cattle or other live-
stock are raised.

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

(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
distribution line.

(48) "Seepage pit" means an underground receptacle so constructed
as to permit disposal of septic tank effluent, milkhouse washwater, si-
lage 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 fromresidences, industrial establishments and public
buildings 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.

(5Im) "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.
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(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  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 drainage pipes inside any building and conveys same to the build-
ing 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 minute,
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 drain-
age 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,
courtyards, 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, teachings, feed losses,
litter, washwaters or other associated liquid wastes.

(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
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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 liq-
uid wastes located below the normal grade of a gravity system and which
must be emptied by mechanical means.

(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 BBD 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 qual-
ity and assembled watertight.

(69) "Well" means an excavation or opening into the ground made by
digging, horing, drilling, driving or other methods for the purpose of ob-
taining ground water for human consumption.

(70) "Well cap" means an approved removable non-watortight 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
basement 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
pressure 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. Regisler,June, I075, No. 234, off. 10-1-75; renum. (55) to (73) to be (56) to
(74), er, (55), Register, March, 1977, No- 265, off. 4-1-77; or. (12m), (20m), (30m), (34m),
(36a), (35m), (40m) , (46m) and (61m) , am. (3$) and r. (32) , Register, April, 1978, No. 268,
off. 6-1 .78; am. (34), renum. (34m) to be (34o), or. (11m), (34m), (34p), (34q), (34r),
(36c) and (42m), Register, October, 1981, No. 310, efi: 11-1-81.

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

History. Cr. Register, June, 1976, No. 234, eff. 10-1-76.

NR 112,05 Existing installations. Existing well, pump, pressure
tank, pit, subsurface pumproom and reservoir installations tbatcon£orm
to s. NR 112.23 are acceptable. Noncomplying existing well, pump, pres-
sure tank, pit, subsurface pumproom and reservoir installations shall be
corrected to comply with s. NR 112.23 or the specifications in this chap-
ter for new construction.

History. Cr. Register, June, 1976, No. 234, eff. 10-146.

NR 112.06 Contracts for nonconforming installations. Well drill-
ers and pump installers shall ensure that the construction and recon-
struction of wells or appurtenances thereto or the installation of pump-
ing 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 construc-
tion, reconstruction or installation which does not require compliance
with all applicable provisions of this chapter or with approved compara-
ble requirement.

History. Cr. Register, June, 1976, No. 234, eff. 10.146.

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.

(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 containina-
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) Right 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 connected 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
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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
equivalent pipe; sewage sump other than cast iron or equivalent mate-
rial; sanitary 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 mate-
rial; 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
gutter; animal barn pen with concrete floor; glass-lined storage facility
without pit; conventional silo without pit but with concrete floor and
proper drain; watertight, milkhouse floor drain other than cast iron or
equivalent material; watertight, conventional silo drain or glass-lined
storage facility drain other than cast iron or equivalent material; water-
tight nonpressurized sewer other than cast iron or equivalent material
conveying manure juices; pressure pipe used to convey manure, provid-
ing the pipe is PVC pipe meeting ASTM specification D-2241, with
standard dimension ratio of 21 or less; or pressure pipe meeting the re-
quirements of s. NR 110.13 (6) (f) or 111.71, Wis. Adm. Code.

(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 NR 112.07 (2)
(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 separatingseparating distance of
200 feet between a well or reservoir and seepage pit, seepage bed, seep-
age 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
160 feet between a well or reservoir and a gravity or pressurized collec-
tor, branch or trunk sewer.
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(1) 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 floors of such structures are constructed at least 3 feet above both
bedrock and the highest groundwater level. When bedrock or the high-
est 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.

0) 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-maitre 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
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.

(1) 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

ravel; 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
extending 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.

Register, October, 1981, No. 310
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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 oil 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) 1., 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.

(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 s. NR 112.07 (2) (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 Wis. Adm. Code ch. H 62
(State Plumbing Cade) for specific uses and as it pertains to a sewage
sump, a plastic sunup fabricated from a plastic material approved by the
division of health, department of health and social services,

(3) RFLATION 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 he 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 17LOOD PLAINS. (a) Wells may be constructed and re-
placed on property oil flood plain outside of the floodway provided
that the top of the well is terminated a minimum of 2 feet above the
regional flood elevatitni for the well site.

(Note: `Phis is the required minimum elevation of the first floor of any new building in tho
flood plain.)

Register. October, 1581, No. 310
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(b) A well may be reconstructed or replaced oil 	 in a floodway
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 Volume 1, of the Wisconsin
State Electrical Code which can be found in Volume 4 of the Wisconsin Administrative Code,
for restrictions on proximate locations of well drilling and pump installing equipment rela-
tive to electric power lines.

History. Cr. Register, May, 1976, No. 233, eff. 5-1-75; ern. (2) (a), (b), (d) and (a),
renum, (2) (f) to (m) to be (2) (g) to (n), cr. (2) (f) and (o), Register, March, 1977, No.
266, eff. 4 . 1-77; am. (2) (b), (d), (g), (h) and 0), renum. (2) (1) lhru (o) to be (2) (m) thru
(p) , cr, (2) (1), Register, April, 1978, No. 268, eff. 5-1-78; am. (2) (e) and (g)', renum. (2) (i)
to (p) to be (2) (i) to (n), (p) to (r), cr. (2) (i) and (o), am. (2) (1) and (p), Register,
October, 1981, No. 310, eff. II-1-8I.

NR 112.08 Drilled type well design and construction. (1) GEN-

ERAL, 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 con-
ditions 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 contamina-
tion.

(b) Designed to permit such supplementary construction as may be
required to provide a sufficient and safe water supply, wbere obtainable,
and to conserve ground water.

(c) Capable of satisfying where obtainable, the yield requirements of
an "adequate water supply",

(2) SPEclric. The requirements of NR 112.08 (1) for drilled-type wells
for low capacity supplies, including community systems serving less
than 15 living units and non-community systems, but excluding schools,
shall be deemed to be fulfilled when minimum construction and mate-
rial requirements set forth in table 1 and in pars. (a) through (i) below
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 (i) are met, except for sewage treatment plant
water systems, a minimum of 100 feet of well casing pipe shall be in-
stalled.

Note: See appendix figures Al through A26 for low capacity water supply standards re-
quired by table 1.

Register, October, 1981, No. 310
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11

with cable	 !with cable tool
tool drilling idrillim-. -o
but shall be denth o°
casinF diame- Isettinr- with
ter plus t" if' rotar;: dri 11i:^.
one is c.-
structed. Seed
construction
conditions.
Casing diame-
ter nlus 2"
with: rctar;
drilling.	 ,

The depth of protective well easing pipe will be governed by
the pumping level. For pumping levels 20' or less the casing
shall extend 10' below the pumping level. Far pumping levels
20' to 25' the casing shall extend to a depth of 30'. For
rumping levels 1•reater than 25' the casing shall extend 5'
below the pumping level. When an enlarged upper drillhole is
constructed with 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 drillinv mud and the annular space shall be
permanently sealed with drilling mud or cement grout. See
Note 1 below. Also see Appendix.

ay or similar 2" Casing diamc- :5'	 into	 clay	 I:,• !	 'ee
IConstruc

The protective well casing pipe shall extend 5' below the
terial. to depthP ter clue t" (below amr, sand pumping level. With cable tool drilling the upper enlarged
36'	 or more, with cable or Travel above tion drillhole shall be kept open with temporary well casing and

ntai ni ng layers tool	 ?Irilli nE , . the ­̂ ' depth Cnndi- the upper drillhole shall be kept 1/3 Pilled with clay
sand or gravel. Casin(, dune- with	 oah',e I, >ol tions slurry throughout the driving of the permanent well casing.g,

ter plus 2" aril liar.	 ;'o The balance of the annular space shall be	 with clay, filled
lwith rotary Identh or cacinr - slurry or cement grout. With rotary drilling, the upper
?dri llinq.	 -,ee placenenL with

! rotary drillin^-. l
enlarged drillhole shall be maintained at Sall diameter

^constructiou with dril ,ing mud and the annular space shall be perma-
Icondit.ions. nently Pealed with drilling mud or cement grout. See Note 1

below. Also o: e Appendix.

NATURE OF

AM BEARING
FOUTATION

a. ISand or
gravel

b. iSand or
gravel

i
l.ILII?^"JF?
^iOL1IFi.3L
CASISI ,

GEDLDGIC FORPI4TIOAS DIA&ETER
OVERVINIG AQUIFER Iii Ca_.^-1iLS
Sand or mixture of i2
sand and gravel.	 1

TABLE I
DRILLED TYPE WELL RE

9 10
LOWER MAXTHUM

F-.'^AR DRILLFL)LF DRILLHOLE NOMINAL
(	 d MINIM[M ADTECTIV

1:iI":,''	 P. 	TG! WELL LINP7i
If TIF_	 LF 4"'I ) :f PINCTER J) AMETER

See

Construe!
tion
Condi-
tions

a,b,c
Protective well casing
placed in an upper en-
larged 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 casing upward.

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

Sand or	 lay or similar	 2"
V  ateri al from the

round surface to
varying depths.

Casing lliame- 1 `I'o the bottom of: 2 See	 j See (a-11) above for minimum casing depth requirements. With
ter nlus 4" the clay or a Construct cable tool drilling, the upper drillhole shall be kept 1/3 Approval from the Department
with cable minimum of 20' f tion filled with clay slurry th roughout the driving of the perma- is required for a gravel-
tool drilling . whichever is th Condi- nent well casing. The balance of the annular space shall be pack well construction in
Casina diame- lesser with ca- tions filled with clay slurry or cement grout. With rotary conformance with Section
ter nlus P" ble tool drill- d	 'ra11i 	 the	 I	 d d	 'lln 1	 h 11 b	 '	 t '	 d	 t NR 112.04.

NOTE 1, Greater depth of casing is required in
NOTE 2, Some drillers const ruct an enlarged u

ng c uppe	 ;r en arge r	 o e s a	 a ma a n a c ne a
with rotary	 inr. 'to the	 i	 Pull diameter with drilling mud and the annular space shall
drilling. See depth of Iasi ngi	 be permanently sealed with dr.illinr mud or cement grout.
construction setting with	 Pee =late 1 below. Alsv "'-
conditions_	 rota. : :. —_:.-.
areas where well histories slow chat the vertical zone of contamination extends to a greater depth,
)per drillhole to a depth or several feet with cable tool equipment by choice under geologic conditions of column 3, line a, to facilitate use of long lengths of pipe,
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TABLE 1
IJRILLED TYPE WELL_ RIiQU11ZENiENTS

1 2 j
_--_	 - 9 10 -11

1¢I?II Lp 1F". 'iRPER D . 1 ! LOWER MAXIMUM

NATURE OF NOMINAL ^ P 7.AtP	 IA[LLHOLF^ DRILLHOLE NOMINALUPPER EELARG_:L OR1',iJ.iOLi; 	 Y-

WATER SEARING CAS I:ic,: ^I	 P MINIMUM RGTECTIVI5
FORMATION GEOLOGIC FORtVTTU.'IGI DIA:-TT7, HFj '^E:I I!diJ;^ ::I:71::J;` .1'Ub;	 80'. TG:! WELL LINER

TYPE {AQUIFER) DVERLYIliQ AQUIFER 1;1131E5' DIAPIET£R  D::Y_"'F?

15' ir.6o 'i^^iatT
r "AlI+S.':'r,'P£R	 F.}-;	 IO DIAMETER DIAMME•PER CONS'i'Rt1CTION CONDITIONS

p. Sandstone Limestone to depth 6" asinr di nr.^.e- 2" less The upper enlarged drillhole through caving formations abov pq
f 40'	 or less with ter s71us	 L" than the the rock shall be kept open by temporary well casing with Protective well casing pipe
r without unconsol.-^ with cable ble.	 I lower	 i cable tool drilling and by such casing or drilling mud with placed in an upped' enlarged
dated overburden	 E •ool drillin!,. drillholQ rotary drilling. If the formation over the reek is clay or drillhole only 2" greater
ver the limestone.	 i asinr diarie- i diameter. material which will similarly stand open, with rotar y in diameter than the nominn

ter plus P"
i

drillinn the drill cuttings preferably shall be removed by well casing pipe diameter,
ith retar;, ;nud but use of air will be permitted for such geologic shall be assembled with
rillinr.	 See formation. The annular space surrounding the protective welded ,joints and sealed ir.
construction we11 casing shall be permanently filled with cement grout. place with cement grout
conditions. The vertical zone of contamination must be sealed off. See placed in the annular

Note	 below. Also see Appendix. 	 - space by a suitable pump
from the bottom of the

I

casing upward.

f Protective liner pipe
I shall be assembled with
i welded ,joints, -placed

concentrically within the
_ drillhole and sealed in

place with cement grout

q . Sandstone liaestone extendin g" asinz dlame- 46 '	 or lG'	 into :Iot ('16" less The upper enlarged drillhole diameter need be only 2" placed by a suitable -pump
to a depth greater ter plus uncreviced rock aprl.ica- I than the greater than the nominal well casing pipe diameter when or other approved method

than 40' with or with cable below 30'. ble. I lower the well rasing pipe is assembled with welded ,joints and from the bottom of the
without unconsoli- tool drilling. I drillhole the cement grout is placed in the annular space by a liner pipe upward.
dated overburden Casing diame- I diameter. suitabl.e puiq, or other approved pressure method from

over the limestone. ter plus 2 the bottom of the casing; upward.

with rotary
drilling,.	 See

.._ onstructi on

conditions.

NOTE 1, Although the carbonate rocks in this state a re 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 ve rtical zone of contamination.

Greater depth of pro tective casing is required in areas where well histories show that the ve rtical zone of contamination extends to a greater depth.

Ravi.+ar +la+.har IARI Nn AVl
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TABLF I
DRILLED TYPE WELL REQUIREMENTS

1 2 3 11 ----- 9 10 11	
__.... ..

MINIMUM UPPER DRIL LHOLI' LONER AIAXIMUI-0
UPPER L7LARGED DRILLIir.

_
R;; ­,111d1R r)RILL110LE.NATURE OF NOMINAL DRILLIIOLE NOMINAL

WATER REARING CASING MINIM M ROTECTIV5 7 B

FORMATION GEOLOGIC FORMATIONS DIANMTEft NT:114trl ':Ill I11l!! I	 "='; I:;U!? R"'I"1'r1!' WELL LINER
TYPE (AQUIFER) OVERLYING A lJIFER RICHES DIANE".'ER DEPT11 DIXTETER ^ L-I!TI(111 DIAMETER DIA3fETER CONSTRUCT ION CONDITIO7IS

d. Limestone Unconsolidated ma- 6" Casin;r di ar.:e- 'lone required F'^ w^+h 'ee corn- 6" 2" less The rrotcarfive well casing pipe shall be firmly seated in d,e
(See Note 3) terials, mainly ter plus	 I r • '	 if with cable tool cable ^t.rvr. t,io7 than the the rock formation. When an u pper enlarged drillhole is con- Protective well casinC pipe

sand is con- drilJ.ina.	 To tool rondi-- structed with cable toolor gravel, to one over equinment, the .annular s pace shall placed in an upper enlarged
depth of at least structed with rock with rotar?: dr`11inr-. ions, drillhole be fill,?d with clay slurry or cement grout placed in an drillhole only 2" greater
40'	 to a radius of cable tool drill)n.. t diameter,ter, approve: manner. See Note 2 below. With rotary drilling, the in diameter than the nominal
mile.	 No record drilling.	 See nlieehle upper en]c:rred drillhole shall be maintained at full well casing pipe diameter,

of sink hales, test con s t rue 1. i on with diair!eter with drilling mud or with temporary well casing and as is only permissible with
holes, quarries or conditions. rotary the annular --race shall be nennanently sealed with drillfnf rotary-air drilling., shall
abandoned wells in Casing diame- mud or cement trout, except that only cement grout shall be be assembled with welded
above area, ter plus ^? used when the upper enlarged drillhole is cons Lructed more ,joints and sealed iu place

with rotary Lhan 2'	 into the lierestoue, The vertical zone of contamina- with drilling mud or cement
drilling.. tion :lust. 1-e sealed off.	 : :re Note I below. Also see Arpendix. grout dared in the annular

I space by a suitable, sump
From the bottom of the 

casing-.
The protective well r, asin;r Pine shall be firmly prated in

e. Limestone Clay or similar m a-- 6" Casing diame- To the bottom of 6" with tree con- 6" 2" less the rock formation. i•!i Lh cable tool drilling, the u pper d,e,f
(See Note 3) terial	 or such ma- ter plus h" the clay or to cable ,truetior than the enlapr.Pd dri.lihole shall be kept open by tem porary well Protective liner pipe shall

terials with some with cable the 20' depth, tool condl- lower i•asin}•, when necessary and shall be kept 1. 13 filled with he assembled with welded
sand and gravel too.f.	 drilling. whichever is the drillin ,r .l.ions. drillhole c.l.a;/ slurry throw-hrnrt driving of the protective well placed concentrically,joints,
zones to depth of Casinf{ diame-- lesser, with Not al- diameter. cusirrg.	 The balance of the	 •.-innulor	 s pace shall be filled within the drillhole and
at least 40' to a ter plus 2" cable too]. p14cabler wit.li clay slurry or cement grout aprlfed in an a pproved sealed in	 with cementplace
radius of '4 mile, with rotary drillins,	 To with rninncr. Construction renditions for drillinr with rotary rleut placed by a suitable
No record of sink drillinr. rock with rr;tary erirri!,r,rnt are the g ame a5 above For line d. The vertical pump or other approved
holes, test holes, See construe- rotary dri lliwt. drill inn _onc	 ,i' cont:-m:ination must br , sealed off.	 See P!cte 1 below. method from the bottom of
quarries or tion condi- Also :	 Anr•Pndix• the liner pipe upward.
abandoned wells ire tions.
above area. f

f. Limestone '
The upper enlarged drillhole

6 ° " "
The upper enlarged drillhole throuyli caving formations abovema- pl d iame-ter	

}+"
]0	 into bin:. 6 2	 less the rock_ small be kept onen ty te ar+orar	 well casing, with diameter need be only 2"

Note{See	 3) terials	
de

terials for death ter Plus uncrevice•I rock ar^lira- than the -	
y

neater than the nominal well
less than $0' with- with cable below ;0'. hl^. lower

cable tool drilling and with such easier• or drillinr mud with casing,B pipe diameter when the
in	 14a radius of tool ri 	 ng^.

Cas a n
d
r di

ll
sn
i
:e- drillhole

dr L
	

in!;.	 If the	 ati	 the roc k is clav or well casing pipe is assembled
n "ator i
rotary

al which will
 

:;imila
for

d
m
y st

on,
and onen

over
with rotary dri'l.- with welded Joints and the

mile.	 No record of ter nlus ;?" diameter.
,

ling; Lhe drill cuttinrs 	 ferah.ly ;hall be removed by cirLl_pre cement grout is placed in the
sink hales, test with rotary annular space by a suitable
holes, quarries or drilling,.	 5e

tin:	 rind bp i	 vse o1' air will be permi Lted for suc?r geologic pump or other approved pres-
abandoned wells in ionconstructTheformations. The annular	 race sall, he	 eanently filled:;	 ir	 Prm sure method from the bottom

above area. conditions. wits cement	 rout. The vertical none of contamination must b. of the casin(, upward.
sealed of I'.ce Note l hel.ow. 	 Also see Appendix.

L16 1 n 1, Casing omy no rocN unuer conmtions of column s, Imes u & e and to the ucptn inuicatcu iu column o, line t Ior condition of column 3, line 1, is only acceptable as a minimum when it is adequate to seal oft the
vertical zone of contamination. Greaten depth of protective casing is required in a reas where well Histories show that the vertical zone of contamina tion extends to a greater depth.
MOTE 2, Some drillers construct an enlarged upper drillhole with cable tool equipment by choice under geologic conditions of colunul 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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TABLE I
DRILLED TYPE WELL REOILIRFMFNTS

1 2 "—'	 3 f 10 11

:-:1'sl l:dU" !??`P''f	 LiRI!,LiIC1E LONER MAXIMUM_
tlY?"LR E::_ 11-*'D 'JRTI,!,'?-".[: PTIT"LAR DRILI.I?OL-°.^ 14ATUEE OF i3l•II.JAI. DRILLUOLE NOMINAL

`.	 {{ E	 7	 $
ATER BEAN ING CAST=7U l OTECTI

FORMATIOid C p711,OGIC FORMATION DIAMETYR kLiIk`.115	
i

"1-: T: °.:''	 r	 !'Ia I: il'!	 Br7TCOf'
k

WELL LTNEE

TYP% (ASZllIFI t) OVERLY I1JG AQUIFER I:fC iI DIA_iL•"_F,R D!.:.""^:	 llI AI!ET::H LEVAIION DIAMETER DIAMFTER CONSIRuc:TION coNitmONS—
The protective well cos i.ng pipe shall be firmly seated in g.h

Shale Unconsolidated ma- 6" Cnsir:r diame- n,!..c regal rel 	 ,F''̂ wi tl	 ee con- 6" " less
g.

Mote 3)(See terials, mainly ter plus 4" it' wish cable tool	 cable	 astruc- an the the shale formation. When an upper enlarged drillhole is Protective well casing pipe

is	 - dri!1inr.	 7n lowerwer constructed with cable tool equipment, the annular space placed in an upper enlarged
sand or gravel, to one	 con

withatruct.ed shale wi t.l ' 	Llinr.^ondi-1lri rillhcle shall be filled with clay slurry or cement grout placed in drillhole only 2" greater
depth of at least
4 0' to a radius or cable tool otc,	 d,.i lli:.,	 'Jot	 Lions. diameter. an approved manner. See Note 2 below., With rotary drilling, in diameter than the nominal

g mile. drillinr.	 See aurlica- the upper enlarged drillhole shall be maintained at full well casing pipe diameter,

construction wi t.h diameter with drilling mud or temporary well casing and the- 	g as is only permissible with

conditions.

rotar
iroL;r annular space shall

 
be	 seapermanently	 led	 drilling mudwith rotary-airair drillin.	 shallY-	 4.

Casi nr- di one- or cement grout, except that only cement grout shall be use be assembled with welded

ter plus 2"

i drillinr.,
wh en the upper enlarged drillhole is constructed more than 3 oints and sealed in	 lacep

with rotary 2' into the shale. The vertical zone of contamination must with drilling mud or cement

drilling. ^ be sealed off. See Note 1 below. Also see Appendix. 6 rout placed in the annular
! space by a suitable pump

from the bottom of the

6° 2" lessSee The protective well casing pipe shall be firmly seated in casing upward,
h. Shale Clay or similar ma- 6" Casiur diame- To the bottom	 with	 con-

the shale formation. With cable tool drilling, the upper
(See Note 3) terial	 or such ter plus	 1," of the clay or	 able	 strut- than the

enlarged drillhole shall be sent open with temporary well
materials with some with cable to the 20'	 denthtool	 tior. lower

casing, when necessary, and shall be kept 	 filled with Protective
 

liner pipe shall
sand and gravel tool	 dri l.li err.. whichever is the ri, iinr, condi- drillhole

clay slurry throughout the driving of the protective casing.protective be assembl	 witheweldedassembled
zones to a depth of Casing diame- lesser, with	 lot	 'tiers. diameter.

The balance of the annular space shall be filled with clay joints, placed coneentri-
at least hO feet to ter plus 2" cable tool	 apnlica

slurry	 cement	 aY or	 grout applied in an approved manner. Con- tally within the drillhole
a radius of '-^ mile. with rotary drillinr.	 To	 le with struction conditions for drilling with rotary equipment are and sealed in place with

drilling•	 nee rtaryshale wi	 ro--	 _o	 I the same as above for line g. The vertical zone of contami- cement grout placed by a
construction t.ar7 drillinr.	 drill'".

nation must be sealed off. See Note 1 below. Also see suitable pump or other
conditions. li Appendix. approved method from the

_
---

bottom of the liner pipe1 e
---- --..,.----- ---...--- -	 ....._.._-	 ----

!+O	 !lot	 See con-:"eet
The upper enlarged drillhole through caving formations above upward.-

6" 2" lessi. "hale unconsolidated ma- 6" Casinf diaf•te-
Chan the the rock shall bek ept open by temporary well casing with i

(See Note 3} terials or limestone Ler p lus 4" ann'ica-	 strut-
cable tool drilling an d by such casing or drilling mud with The upper enlarged drillhole

with or without: on- with cable bl.e	 t1 or lower
rotary drilling, If the unconsolidated formation over the diameter need be only 2"

consolidated forma- tool drillinr. condi- drillhole
rock is clay	 r material which will rimilarl	 stand open,

greater than the nominal wel .
Lions above to a Casing slams- Liors. diameter. ^	 y	 P casing pipe diameter when th
depth of less than with rotor	 drilling the drill cuttings	 referabl	 shall bey	 P	 g	 preferably well c	 iscasing pipe	 assemble
Lo' within a radius ter plu s ?" removed by mud but use of air will be permitted for such with welded joints and the
of I/2 mile.	 .Jo with rotary geologlc formations. The annular space surrounding the well cement grout is placed in th
record of abandoned

holes
dri3lirr.	 Ge casingshall be permanently filled with cement grout. The

annular space by a suitable
pump	 otherells or test

icri thin the area. j
ConaLr!action vertical zone of contamination must be sealed off. roe Note sure method from the bottom

me	
from the bottom

conditions.
+

1 below.	 Also see Appendix. of the casing upward,

NOTE 1. Casing only to shale under conditions of column j, ones g & it 	 so Luc qUnto in—ascu ur cotucun o, t]mc t, ror conui Lion of column o, tine t, to oaty acccpta pae as a u,anur,urt, wncu aueyuaw to ­-

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.
NOTE 2. Some drillers construct an enlarged upper drillhole with cable tool drilling equipment by choice under geologic conditions of column 3, line g, to facilitate use of longer lengths of pipe.
NOTF 3, Wells normally shall not be developed into a shale formation, Such constructions are 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 drillhole will remain open and the water therefrom is not turbid. These wells may occur along the western edge of the Niagara dolomite extending from Door County to the Illinois border, at

Blue Mound, at the Pla tteville Mound and in the Sinsinawa area in Grant County. Shale wells under similar geologic conditions in other areas of the state where overlying rock is missing or thin will also he acceptable.
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TABLE I
pRIL LI•_D TYPE . WELL RE gHMMENTs

l2 3" -^ 9 to -----  -	 11

tgINI?1llM^	 UPPER DRIi,LHOLE L'OL1EN HAXIMUM
ARGED	 L	 i.L	 _Lil'	 °=Gr]LAP DRi:,LkI2LE'NOMINAL	 UPPER Y, !dL	 DR1	 ^ ^NATURE OF DR?LLROLE NOMINAL

WATER BEARING
_

CASING	 S	 -	 I	 I MiTIMUM PROTECT IV

FORMATION	 ,GEOLOGIC FORb1ATI0N5 DIAA".kTER?	 11hl I:F^I.'	 -	 :a:; i!`_".:	 .'17I}".":;	 :'	 ..	 __ WELL 'sTEI>•;R

TYPE (AQUIFER 	 OVERi^YIidG AQUIFER TNCilE5	 DiA':I;i'ER	 :.FP_'f:	 D^I IXT ER FLE^:A^.I•`:'^r- DIAMETER DTAXETE!i C 0.'lSTBi7CTI0N CONDITSONS

m. Sands Lone	 Unconsolidated iCas inr di a!ae- ;roue ten- .^i rei	 fi" with	 :'ee cop- b" less :^e protective weSl casing pipe shall be firmly seated in 	 m,n

aterials mainly ; ter plus	 4"	 Llwith cable ' gel,	 is+.Yi pf ormation.han the the rockFlhen an upper enlarged driilhole is con-	 Protective well casing, pipe

(s
m
and and gravel to

I

io::

II one is con- 	 ,Into	 N rn ea::3-	 ..:^:	 condi- ower strutted with cable tool equipment, the annularspace sha7l 	 placed in an upper enlarged

depthof 25' or strutted with tstane with 	 fIr'.'2 in	 tions, fill.hole be filled with clay slurry or cement grout placed in an 	 drillhole only 2" greater in

more. cable	 tool	 1p•ot.rrp	 iri7li n^'.	 1 _.+.	 a^-	 I1 iameter. approved manner, See Note 2 below. ldith rotary drillini;, 	 diameter than the nominal

drill ine,	 Fc+e	 el 2, cat: •-^ the upper enlarged drillhole shall be maintained at full	 well casing pipe diameter,

construction	 ^wI"L diameter with drilling mud or with temporary well casing 	 as is only permissible with_
rc-ary	 'conditions. and the annular space shall be permanently sealed with 	 rotary-air drilling„ shall

Casinr	 diarre- I	 ^^ir-llir:.-.I drilling mud or cement grout, except that only cement grout 	 be assembled with welded

ter plus 2" :=hall be used when the upper enlarged drillhole is construe- 	 joints and sealed in place

wi Chrotar7i Led more than 2' into the sandstone. The vertical zone of 	 with drilling mud or cement

dri l.l inc. co:.t.u:^i n::tion must be sealed off. tiee Note 1 below. also 	 grout placed in the annular
tee Amendix.	 space by a suitable pump

from the bottom of the
casing upward.

6"
n

^" with	 con-.S ^^^ ?^^	 leas '?lie rmtec t.i ve wel ], Casinr; pipe shall he firmly seated in
n. Sandstone Clay or similar ma- m	 ^"o the botto:r cCasing diae-	 -	 -

^
ee	 on-

than thethe ththe rock formation. With cable tool drilling, the upper m,n, o
terial or such ma-- ter plus 4"	 the	 to-10'	 er le

eniar,ed dril.lholc shall be kept open by temporary well Protective liner pipe shall
serial with some with cable	 the 20'	 depth

le
toll	 chcondi- lower

casing, when necessary and shall be kept 1/3 filled with be assembled with welded
sand and gravel tooll drillinr= .hi chever is their_11in+' itions, driilhole

clay slurry throughout the drivi n^ of the protective casing. joints, placed cancentri-
zones to depth of Casinrr diame- lesser, with 'io'	 an- di ame Ler,

The halance of the annular space shall be filled with clay tally within the drillhole
25' or more. ter plus 2	 gable tool drill- u.l.,' cable slurry or ceiient {grout applied in an approved manner. and sealed in place with

with rotary	 ^ ng .	 Into firrr wi-.h Construction conditions for drilling with rotary equipment cement grout placed by a
drilling.	 :ee andst.one with re'.sry are the same as above for line m. The vertical, zone of suitable pump or other
construction	 rotary drlllins. Ir'.Lliu' contamination must be sealed off. See (dote 1. below. Also approved method from the
conditions" see Appendix. bottom of the liner pipe

upward,

o. Sandstone Any material except (" Cas icn drama- nLC	 fire =and-- riot ap- ^" 2" less The upper enlarged +lri llhole through caving formations above o

limestone to a ter plus 4"

to

	 or tc the plicable than the Lire rock shall. be kept open by temporary well casing,, with The upper enlarged drillhole

depth of less than with cable 0'	 depth which- lower r'abla tool drillinF, and by such casing or drilling mud with diameter need be only 2"
thep

25'.
tool	 drillinr'. Ver	 is	 greater • . drillhole rotary drilling. If the formation over the rock is clay or

greater than	 nominal wel,
casing pipe diameter when th

Casinr-' thane-- diameter. r;aterial which will similarly stand open, with rotary dril- well easing pipe is assemble
I ter r,lus 2" linr Ujc drill cuttings preferably shall be removed by mud with welded ,joints and the

' with rotary but use of air will. be permitted for such geologic forma- cement grout is placed in th

drillin g-.	 See lions.	 The annular space surrounding the protective well annular space by a suitable

censt. ruction casing shall be permanently tilled with cement grout. 	 The P»mP or other approved pres-
cure method from the bottom

conditions. vertical zone of contamination must be sealed off, 	 See Note of the casing upward.
? below. Also see Appendix.

NOTE] 1. Casing only to the depth indicated in column h, lines m, n & o, Tor connWons or coruuur a, unto ui, a of o, m Dr ily ucccpcanrU as a tiuniinurn woeu a as aucyuac ru a gar Uri cfrc --car ­Lie Ur cuacaaauau

Greater depth of protective casing is required in areas where well histories 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,



j ,k
Protective 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-air drilling, shall
be assembled with welded
joints and sealed in place
-ith 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 nipe 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
upward.

1
The upper enlarged drillhole
diameter need be only 2"
greater than the nominal well
casing pipe diameter when the
wellcasing 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 Casing upward.
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TABLE I
DRILLED TYPE WELL REQUIREMENTS

1 2 3 10 11

MINIMUM :'!=R	 D	 ILL1°. -I,i' __ LOWER MAAiMT,

NATURE OF NOMINAL DRILLROLE NOMINALUPPER EALAR reD 1 URILI]1 X,
^^^

_RF•LAR DRILLHOLE_
5 7 8WATER BEARING CASINU MINIMUM PROTEOTIVI

FORMATIOI4 GEOLOGIC FORTIATIO:Is DIAMETER MINIMUM .,=:h ill?! 'I1.41'AUM BOTTOM WELL LINER

TYP I (AQUIFER) OVERLYING AQUIFER INCHES DIANIETBR L7=13	 1 DIA-1 111 Fdi ELEVATION DIAMETER DIAMETER CO115TR13CT10N CDHDITIONS

j. Granite or Unconsolidated Casing diame- See con- 2" less
shall be'The rrohective well casing	 nR Pipe	 firmly seated

Quartzite materials mainly ter plus	 h"	 if' ith cable •_a`.le struction than the the rock.
(See Note 1) sand or travel, to one is con- To roel: with. tVC 1 eondi- lower

constructed with cable tool equipment, the annular space
depth of at least strutted with roLSry drilliw-. ^lr" I'n,- ti or-s. shall be filled with	 slurry clayy	 groat placed k.nY or cement
40' to a radius of cable tool ^ot diameter .

an approved manner. See Note 2 below. With rotary drilling
'S mile. drilling.	 Be,, arr lira-, equilvnent, the upper enlarged drillhole shall be maintained

construction ble wit}, at full diameter with drilling mud or temporary well casing
conditions. rotary and the annular space shall be permanently sealed with
Casing diame- drilli nz drilling mud or cement grout, except that only cement grout
ter plus 2" shall be used when the upper enlarged drillhole is con-
with rotary strutted more than 2' into the granite. The vertical zone
drilling. of contamination must he sealed off. See Note 3 below.

Also see Appendix.

k. Granite or Clay or similar 6
1

+ Casing diame- fa t!ie bottom of G' with :Iee con- 6" 2" less "ho nrotecLlve well casing pine shall be firmly seated into

Quartzite material or such ter plus 4" Lhe clay or t, cable struction than the the rock formation. With cable tool drilling the upper en-

(See Note 1) materials with some with cable the 20' d­ 0, tool eondi- lower larred drillhole shall be kept open with temporary well

sand and gravel tool drilling. rhie-he^,er	 la the drillin: , . Lions. drillhole rnsinr', when necessary, and shall be kept 1/3 filled with

zones to a depth ofP casing diame- with IFot diameter . clay slu 	 throughout the drivinp of the protective casing.

a ter plus 2" cable pool
iri.esr.l.seirnr-.	 To

applwi The balance of the annular space shall be filled with clayat least 4If

of If mil
to

 e. with rotary .bye with slurry 	 rout applied in	 approved manner. Conradius or cement	 pp	 an	 1'F
struction conditions for drilling- wit h rotary equipment are

drilling.	 See rock with rotary

construction rotary drillinn - dri =line the	 msae as above for line j. The vertical zone of contamina-
tion mnst be sealed off. See Note 3 below. Also see Appendix.

conditions,

6 +' Casing diame- :3 at f" 2" less
.'Normally	 0 + of nipe is required to seal off the vertical

1. Granite or Unconsolidated
tar	 1<"plus

e, zone of contar^i nation. An attempt shall he	 made to obtain
Quartzite materials for depth >ee caistruction annlica- than the ' awater below ^O' and at least to	 depth of 75' even though
( See dote 1) less than 40` with cable conditions :^Or hlnn, lower water in quantity may be encountered during drilli nf` at a

within a radius of tool drilling.
Casing di ame-

excentinn,. drillhole .t	 n th above W. ',,hould an adequate water producing zonei	
mile.

ter plus 2"
diameter. noL be encountered below IUD r anti down to a depth of 75' or

with rotary lower, consideration mqv be given by the Department to hermit

drilling.	 See production of the water above 40 1 , Department approval is

- construction required Cor such well. Other construction conditions are the

cone-itions, same as for line f. The vertical zone of cantamination must
be sealed ot'f,	 flee Note 3 below.	 Also see Appendix.

NOTE 1. Crystalline rocks are classed as granite because they are commonly referred to as granite by drillers regardless of their true rock type. This includes trap rock.
MOTE 2, Some drillers 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.
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.

Rnaixter_ October. 1861. No. 310
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(a) Well casing pipe, The protective well casing pipe materials shall
be steel pipe having the nominal diameters and the weights as specified
in table 2, except that for wells for potable school water systems and
high capacity water systems, the minimum wall thickness for 8-inch,l0-
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 diame-
ter used shall have an adequate wall thickness to make the well structur-
ally sound.

TABLE 2

MINIMUM
CASING PIPE AND COUPLING
WEIGHTS AND DIMENSIONS

Wgt. Lbe. Pipe Couplings
Per Ft.

Size Threads Thickness Threads External Length
in

8,
Plain In Diameter - Inches Per Diameter in

Inches Coupling End Inches External Internal Inch Inches Inches

1 1.70 1.68 .133 1.316 1.049 11.1/2 1.676 2.6/8
1.1/4 2.30 2.27 .140 1,660 1.380 11-1/2 1.900 2.3/4
1.1/2 2.76 2.?2 .146 1.900 1.610 11-1/2 2.200 2-3/4
2 3.76 3.65 .164 2.376 2.067 II-1/2 2,760 2.7/8
2 . 1/2 5.90 6.79 ,203 2.878 2469 8 3.250 2-15/16
3 7.70 7.68 .216 3.600 3.068 8 4,000 4.1116
3 . 1/2 9.26 9.1I .226 4.000 3.648 8 4.625 4-3/16
4 11.00 10.79 .237 4.600 4.026 8 6,200 4-6/16
5 16.00 14.62 .268 6.663 6.047 ,	 8 6.296 4-1/2
8 19.45 18.97 .280 6.625 6.066 8 7.390 4-11116
8.5/8 OD 20.00 19.49 .288 6.625 6.049 8 R 7.390 7-1/4
701) 23.00 22.63 .317 7.000 6.366 8 R 7.867 7.1/4
8 25.55 24.70 .277 8.626 8.071 8 9.626 6.1/16
10 36.75 34.26 .307 10.750 10.136 8 11.760 6.9/16
12 45.45 43.77 .330 12,760 12.090 8 14.000 6.15/16
14 OD 67.00 54.67 .375 14.000 13.250 8 I6.000 8.3/8
16 OD 66.30 62.68 .376 16.000 16.260 8 17.000 8.3/4
18 OD 73.00 70.69 .375 18.000 17,250 8 19.000 ?-1/8
20 OD 81.00 78.60 .376 20.000 19.250 8 21.000 7.6/8
22 OD 114.81 .600 22.000 21.000
24 OD 125,49 .600 24.000 23.000
26 OD 136.17 .600 28,000 26.000
28 OD 146.85 .500 28.000 27.000
30 OD 157.63 .600 30.000 29.000
32 OD 168.21 .500 32,000 31.000
34 OD 178.89 .500 34.000 33.000
36 OD 18916? .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 proce-
dure specifications of the department of industry, labor and human rela-
tions, Ind 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.

(d) Pipe specifications. 1. No used pipe may be installed as the pro-
tective well casing in the permanent construction of a well or for other

Register, October, 1981, No, 310
Environmentei Protection
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