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Chapter NR 112

WELL CONSTRUCTION AND PUMP INSTALLATION

NR 112,01 Purpose {p. 227) NR 112.16 Samples and reports {p. 265}
NR 112.02 Applicability (p. 227) NR 112.17 Pump installation and con-
NR 112.03 Definitions (p. 227} struction {p. 265)
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struction (p. 234) {p. 299
NR 11205 Existing installations {(p, 238} NR 112.18 Concrete and grout mixtures
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installations (p. 235) NR 112.20 Well disposal of pollutants (p.
NR 11207 Well location {(p, 236) 308)
NR 112,08 Drilled type well design and NR 112.21 Abandonment of wells . (p.
construction (p. 239} 308}
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NR 112,14 Surface protection {(p. 258)

NR 112.16 Miscellaneous wall construc-
tion and pump installation re-
quirements {p. 262)

History: Chapter NR 112 as it existed on September 30, 1976 was repealed and a new
chapter NR 112 was created effective October 1, 1975.

NR 112,01 Purpese, 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 adeguate 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 shail 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 instaliers.

History: Cr, Register, June, 1975, No. 234, eff. 10-1-756; am. Register, April, 1978, No. 268,
off. 5.1-78.

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,

Note: An approval from the department is required for high capacity water systems, achool
water systems and sewage treatment plant water systems pursuant to chs. 144 and 162,
Stats., respectively, prior to construciion of any well and installation of any pump. S8es NR
112.26.

History: Cr. Register, June, 1975, No. 234, eff, 10-1-76; am. Registor, 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
water which the user has stated is necessary for drinking, culinary, food
progessing and other purposes for which the water is intended to he
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.

(6) “Animal shelter” (paved) means a paved covered structure in-
cluding but not iimited 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
ineluding 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 equivatent of 1,000 pounds of live animal
weight.

(8} “Animal yard” means fenced in dirt or concrete area in which eat-
tle or other livestock or poultry are enclosed and includes animal enclo-
s(u;es,b animal lots, and animal shelters defined in NR 112,03(3), (4) and

b) above,

(9) “Annular space” means the space between 2 concentric cylinders
or circtlar objects, such as the space between an upper enlarged drilthole
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 drilthole.

(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 inorganice 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 é)ublic 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 from 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.

(1) “DPrainage 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 part of a drillhole below the verti-
cal 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 qnlarg'ed drilthole” 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 feef in depth. All other types of wells, including those con-
structed by a combination of jetting and driving, are drilled typs wells.

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

(23) “Established ground surface” means the permanent elevation of
the surface of the site of the weill,

{24} “Bxisting 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 oceurred 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} “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-
gtalled or operated on one property whose operating capacity singly or in
the aggregate with that of other welis on the property will be in excess of
70 galions 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) “Liguid-manure holding tank” means a structure completely
fabricated on-site cut 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 5. NR
112.07 (2) (§) 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 {Jer cubic yard of conerete, 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 % 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.

(340) “Living unit” means a domniicile.

(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 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.

 (35¢) “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 feod 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 bulldmg structure used for the deposition of
human body wastes,

(40) “Protective well casmg " means pipe meeting standards specified
in'NR 112.08(2), wh:ch is driven or set to seal off the vertical zone of
contamination.

(40m) “Public water system™ means a system for the provision to the
public of piped water for human censumption, if such system has at
teast 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 and distribution facilities
under control of the operator of such system and used primarily in con-
nection with such system, and

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

(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.
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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 al the barn
and from which it is pumped inte 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
culifnary purposes constructed entirely or partially below the ground
surtace. )

{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 serv_'ing
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 from residences, industrial establishments and public
huildings 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 freatment 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 a public sewer,
private sewer, private sewage disposal system or other point of disposal.

{54} “Sanitary building drain” nieans 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.

(68) “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 reofs, 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, leachings, feed losses,
litter, washwaters or other associated liquid wastes.

(63) “Stuffing box” means an approved receptacle in which packing
ni)ay 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 lig-
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 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 bod)r

(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 casmg plpe 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-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 welis,

{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
watertlght junction between the upper terminal of protective casing or
curbing of a well and the piping or equipment installed therein, so as o
prevent water from entering the well; or

(b) To establish and mamtam 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, Register, June, 1975, No. 234, eff. 10-1-75; renum, (55) to (13) to be {(66) to
(74), cr. (65}, Register, March, 1977, No. 255, off. 4-1-77; cr. (12m), (20m), (30m), (34m),
(36a), (36m), {40m), (46m) and (51m), am. (38) and 1. (32), Registor, Aprl] 1978, No, 268,
off, 5-1-78; am. (34), renum. (3dm) to be (340}, cr. (11}, (34m), (34p}, (34q), (341-),
(36¢) and (42m), Reglster October, 1981, No. 310, ff. 11-1-81,

NR 112.04 Approved comparable construction, When strict com-
pliance with this chapter appears to be impracticable, the reasons there-

Register, October, 1981, No, 310
Environmental Protection




DEPARTMENT OF NATURAL RESOURCES 235
NR 112

for shall be communicated in writing to the department for advice and
approval of comparable specifications.

History: Cr. Register, June, 1975, No. 234, eff. 10-1-76.

NR 11205 Existing installations, Existing well, pump, pressure
tank, pit, subsurface pumproom and reservoir installations that conform
tos. 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.

Htstory: Cr. Register, June, 1975, Ne. 234, eff. 10-1-75.

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 instalters
shall not enter into any agreement, written or oral, for such construe-
tion, reconstruction or installation which does not require compliance
with all applicable provisions of this chapter or with approved compara-
ble requirement. o

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

NR 112.07 Well location, (I) 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.

" {¢) 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
hetween 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 iren 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.

(¢) 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
%epgéafj;ing distance between a well and a lake or stream shoreline shall

e eet, '

{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 meetinF ASTM specification D-2241, with
standar J)imensio'n ratio of 21 or less; or pressure pipe mesting the re-
quirements of s. NR 110,13 (8) (f) or 111.71, Wis. Adm. Code.

{f) Twenty-five feet between well or reservoir and a pressurized
gewer, other than a street sanitary or storm sewer or similar sanitary or
storm sewer piping comprising part of the drainage system on public or

rivate property, for which the required minimum separating distance
E(gtjween a well or reservoir and such sewers is specified in NR 112.07 (2)

{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; animai yard, animal sheiter, 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, seep-
age trench or similar sewage or waste water disposal unit.

(h) Fifty feet between well or reservoir and street sanitary or storin
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 collec-
tor, branch or trunk sewer.
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(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 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.

. (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 lig-
uid-tight concrete floor and walls; earthen silage storage trench or pit,
provided, the floors of any such hqmd 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 feei 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.

(0} 1. Two hundred feet hetween 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 ai least 5 feet below the structure, but in either
case subject to the turther 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.
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¢. A structure governed by this subsection shall be constructed at Ieast
b 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 dxschargmg to a sewer pipe
meeting material requirements as specified by the state plumbing code
for building sewers or a liguid-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. {0) 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 feel 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 reguired.

2. A design providing comparable protection will be planned.

(q) Four hundred yards between well or reserveir 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), {2} and {e), the term
“equivalent” means, as it pertains to a cast iron sewer, drain or subdra111,
approved plastic pipe as listed and limited in Wis. Adm. Code ch. H 62
(State Plumbing 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 RUILDINGS, 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
belocated 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 loeated so that it will be reasonab!y accessible
with proper eqmpment for cleaning, treatment, repair, test, inspection,
and such other maintenance as may be necessary.

(¢} 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 FLOOB 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
fiood plain,)

Regisler, October, 1981, No. 310
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(b) A well may be reconstructed or replaced on property 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. Regiater, May, 1976, No. 233, eff. 5-1-75; am. (2} (a}, (b}, {d} and (s,
renum, {2) (f) to {m} to be (2) (g) to (n}, cr. (2) (f} and (o), Register, March, 1977, No.
265, eff. 4-1-77; am. (2) {b), (d}, (g}, (h) and (), renum. (2) () thru (o) to be (2} (m) thru
{p), cr. (2} (1), Register, Apnl 1878, 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} () and (o), am. {2} (G} and (p}, Register,
October, 1981, No. 310, eff. 11-1-B1.

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 hearing formations and to exctude known sources of contamina-
tion.

(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.

{c) Capable of satisfying where obtainable, the yield requirements of
“adequate water supply”.

(2) Seeciric. 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
wahardsystems, a minimum of 100 feet of well casing pipe shall be in-
stalled.

Note: See appendix figures Al throngh A25 for low capacity water supply standarda re-
quired by table 1, .

Regiater, October, 1981, No. 310
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NOTE 1. Greater depth of casing is tequired in arcas where wei

NOTE 2. Some drillers coustruct an ealarged upper drillhole to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, lne a,
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TABLE 1
L — L o DRILLED TYPE WELL REQUIREMENTS . el
1 2 3 : ; N ot g 15 i
wmimrns | PPER DRILLITLE LOWER  |maxmiami
HATURE OF HOMIHAL l UFPER ENLARGED DRI LHOLE "JAR DRILLHOLE | DRILLHOLE [NOMINAL
IATER BEARING casIn: T 5 [ [4 MINIMUM ROTECTIVE]
FORMATION GEOLOGIC FORMATICHS DIAMETTR- MINIMUM O I W1 E WELL LINER
TYPE| (AQUIFER) OVERLYTHG AOUIFER TICKES | DYAMETER DEPTH DIAMETER | DIAMETER CONSTRUCTION CONDITIONS
a. | Sand or Sand or mixture of 2 ore required :llone required ER See
gravel send and gravel, ' with csable jwith cable tool Construcd ‘The depth of protective well casing pipe will be poverned by| a,b,c
tool drillines jdriilins. To tion the pumpins level. For pumping levels 20' or less the casing| Protective well casing
but shall be |depth of cas Jondi- shall extend 10' below the pumping level. For pumping levels| placed in an upper en-
casing diame- |settines with tions 20" to 25' the casing shall extend to a depth of 307. For ierged drillhole only
ter plus & if) rotary drillioc., rumping levels preater than 25' the casing shall extend 5' 2" greater in dismeter
one is con- | ’ : below the pumping level. When an enlarged upper drillhole is| +than the nominal well
structed. Sc(,l ! coneructerli with cable tool equipment, the anmular space casing pipe diameter,
construction ! | shall be filled with clay slurry or cement grout placed in as is only permissible
conditions. ' ! an approved manner. See Hobe 2 below. With rotary drilling, with rotery-air érilling,
Casing diame— | i the upper enlarged drillhole shall be maintained at full shall be assembled with
ter plus =" ! E diameter with drilling mud and the annuler space shall be weldaed joints and sealed
with rotary ! ‘ rermanently sealed with drilling mud or cement grout. See in place with drilling
Arilling. : i Note 1 below. Also see Appendix. mud or cement grout
-} placed in the annular
b, | Sand or Clay or similar 2" Casing diane- i5' into elay fer Dee The protective well casing pipe shall extend 5' below the space by a suitable
gravel material to depth ter plus 4" below any sand Construcy pumping level. With cable tool drilling the upper enlarped purp from the boltom of
! of 30' or more, with cable or rravel sbove ; tion drillhole shall be kept open with Lemporary well casing and the cesing upward.
| containing layera tool drilline.|the 20' denth ! Candi- the upper drillhole shall be kept 1/3 filled with clsy
! of sand or gravel. Casing diame- |with cable tool tions slurry throughout the driving of the permanent well casing. An adeqﬁxate sereen shall
ter plus 2" drillins. 7o The balance of the annular space shall be filled with cley be provided where
f with rotary denth of casine slurry or cement grout. With rotary drilling, the upper necesaary..lt shall be
: drilling. Oeejplacerent with | enlarged drillhole shall be maintained at Tull dismeter installed in such manner
construction  rotary Jdriliines.) with drilsing mud and the sanular space shall be perma- that removal or replace-
conditlions, i nently sealed with drilling mud or cement grout. See Note 1 ment cen be accomplished
below. Also see Appendix. without adversely affect-
! ing the watertight
] - construction of the well.
c. | Sand or Clay or similar 2" Casing disme- ! To the bottom of! o See See {a-11} above for minimum casing depth requirements, With
gravel paterial from the ter plus 4" the clay or a | Construc cable tool drilling, the upper drillhple shall be kept 1/3 Approval from the Nepartment
round surface to with cable minimun of 200 tion filled with clay slurry throughout the driving of the perma-| 18 required for a gxl-s.ve:!.-
ivarying depths. tool drilling.|whichever is th Condi- nent well casing. The balance of the amnnular space shall be pack well CDnSltl'uCtlcl:l in
Casine diame~ | lesser with ca- tions filled with elay slurry or cement grout. With rotary conformance with Section
ter plus 2" ble tool drill- drilling the upper enlarged drillhole shall be maintained et| ¥R 112.0k,
with rotary in#. To the | i fuli diemeter with drilling mud and the annular snace shall
drillinpg. Seefdepth of casine | H be pgrmanently sealed with drillins nmud or cement grout.
consbruction | Gee Note 1 below. Also non e in.
 conditions v, : "I l

1 histories show that the vertical zone of contamination extonds to a gieator dopih,

to facilitate use of long lengths of pipe,
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TABLE 1
DRILLED TYPE WELL REQUIREMENTS .
1 2 3 Fs 9 1o 11
MINTEA JFPER DRI 3 LOWER MAXTMUM
NATURE OF TNOMTHAL ¢+ UFPEE ERLARG DRLLAMD REY TAR DRILLHOLF | DRILLEOLE | ROMINAL
WATER BEARING CASTG 5 [4 - [ MINIMUM PROTECTIVH
FORMATIOH GEOLOGIC FORMATTOHS| DIAJFTHH WETIMIES K ! BOTTON WELL LINER
TYPE (AQUIFER) OVERLYIHG AQUIFER L:IZHES DIAMETER RIAVETER| ELEVATIO NDIN\ETER DIAMETER CONSTRUCTION CONDITICNS
p. |Sandstone imestone to depth 16" Casine diame~ |15' inte Tirm 3 2" lest [The upper enlarged drillhcle through caving formations ebovd pg
£ h0' or less with ter vlus 4" sandslons. than the | ype rock shall be kept open by temperary well casing with Protective well casing pipe
br without unconscel- with vabie lower eable tool drilling and by such casing or drilling mad with placed in an upper enlarged
[dated overburden kool drilling. drillholq potary drilling. If the formation over the rock is clay or drillhole only 2" preater
brer the linmestone. Casing diame- diameterd paterial which will similarly stand open, with rotary in dismeter than the nominal
ber plus 2" H drilline the drill cuttings preferably shall be removed by well casing pipe diameter,
with rotary 1 mud but use of air will be permitted for such geologic shall be assembled with
drillinF. See i formation. The annular space surrcunding the protective welded Joints and sesled in
construction : well casing shall be permanently filled with cement grout. place with cement grout
conditions. The vertical zone of contamination must be sealed off. See rlaced in the annular
lote 2 below. Also see Appendix. - spece by 2 suitable pump
from the bottom of the
casing upward.
Protective liner pipe
shall be assewbled with
welded Jjoints, placed
eoncentrically within the
drillhole and sealed in
: " place with cement grout
¢. }Sandstone ijimestone extending " Casine diame— |40' or 10" fate | .o 6" 2" less The upper enlarged drillhole diameter need I?E only 2 placed by a suitable pump
ta a depth greater ter plus b uncreviced rock |gprifca- than the |greater than the nominal well casing pipe diameter when or other approved method
than 40' with or ith cable below 30'. ble. lower the well crsing pipe is assembled with weided joints and from the bottom of the
without unconsoli- tool drilling. drillhole | the cement grout is placed in the amnular space by a liner pipe upward.
dated overburdeu Casing diame- diameter. | suitable pump or other approved pressure method. from
over the limestone.| ter plus 27 the bottom of the casing upward.
with rotary
idrilling. See
iconstruction
conditions.

NOTE 1, Although the carbonate rocks in this state are primarily dolomites, the term limestone has heen 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 2s a minimum when it is adequate to scal off the vertical zone of contamination,
Greater depth of protective casing is required in arcas where well histories show that the vertical zone of contamination extends to a greater depth,
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TABLE 1
DRILLED TYPE WELL REMNREMENTS
T = 3 & El 10 11
HMIWIMUM UPPER DRILLIOLE . LOWER MAXTIMin
HATURE OF HMOMINAL | UPPER ENLARGED DRILLRCLE TLAR DRILLINLE| DRILLKOLE | NOMINAL
WATER REARING CASING 5 s MINTMUM PROTECTIVH
FORMATION GEQLOGIC FORMATIONS | DIAMETER HETTHIG NI WELL LINER :
TYPE | (AQUIFER} OVERLYTIHG AQUIFER LICHES DIAMETER D¥EPTi ; DIAMETER DIAMETER CONSTRUCTION CONBITION: _
d. [Limestone Unconsolidated ma- ;6" Casini diame- {Hone reauired 67 with Pee con- | g" 2" less The rrolective well casing pipe shall be firmly seated in d.e
(See Hote 3} [terials, mainly ter plus 1" irlwith cable tocl [eable Ftructiom than the [the rock f?r!mtion. When an upper enlarged drillhole is con- | Protective well casing pipe
#and or gravel, to one is con- drillins. To tonl conid i 1 ower F_.L}'Lu':tud with cable tool equinment, the:annuler spuce shall nlaced in sn upper enlarged
depth of at least structed with |rock with rotary drilliurjtions. drillhole [Pe filled with clay slurry or cement grout placed in an drillhole cnly 2" greater
%Q' to & radius of cable Lool drillin-. Hdot ap- [diameter, |arproved marner. See Note 2 below. With rotary driiling, the | in diameter than the nominal
% mile. ¥o record drilline. Gee plicable unper enlarced drillhole shall be maintained at full well casing pipe diameter,
of sink holes, test construction with diamelor with Jdrilling mud or with temporary well casing and | as is only permissible with
holes, quarries or conditions. rotary the annular cvace shall be permanently sealed with drilling | rotary-air drilling, shall
abandoned wells in Casins diame- Ariiline. mul or vement grout, except that only ecement grout shall be be assembled with weldeg
above area. ter plus 2" used when the upper enlsrped drillhole is constructed more Jjoints and sealed in place
with rotary than 2 intc the limestone, The vertical zone of contamine- with drilling mud or cement
drilline. N tion nust te sealed off. ‘ee Note I below. Also see Appendix.| grout rlaced in the annular
space by a suitable pump
from the bottom of the
— NS DR ¢asine upward,
- T The protective well easing pipe shall be Tirmly seated in
e. Limestone Clay or similar ma-|6" Casing diame~ | To the bottom of| " with [Pee con- | " 2" less the rock formation. With cable tool drilling, the upper d,e,f
{See Note 3) |terial or such ma- ter plus W7 the clay or to cable =tructio than the |enlarped drillhole shall be kept open hy temvorary well Proteetive liner pipe shall
terials with scme with cable the 20' denth, tool condi- lower vasime, when neceasary and snall be kert 1/3 filled with he assembled with welded
sand and gravel tool drilling.|whichever is thel drilline jlions. drillhole v siarry throuvhout driving of the protective well Joints, placed coneentrically
zones ta depth of Casing diame- | lesser, with Hot ap-— diameter. simgm. The balance of the annuiar space shall be Tilled within the drillhole and
at least 40' to a ter plus 2" cable tool plicable L clay slurry or cenent grout applied in an arproved sealed in place with cement
radius of % mile. with rotary drillines. To with minner, Construction conditions for drilling with rotary grout vlaced by a suitable
No record of sink drillinr. rock with rrfary ermivment are the same as sbove for line d. The vertical pump or other approved
holes, test holes, See construc- | rotary drilline drilline zone of contamination must be sealed off, See Mote 1 below. | method from the bhottom of
quarries or tion condi- Also see Appendix. the liner pipe upward.
sbandoned wells in tions.
above area. T
T 1 R T K " The upper enlarged drillhole throuph caving formations above | 1he€ upber enlarged drillhole
f. |Limestone Unconsclidated ma- |67 Casing (hawe_ 10" into ot ) 6" 2" less bhe rock shall be kept onen by temnorary well casing with dismeter need be only_r 2
{8ee Hote 3) |terials for depth ﬁgghp%:‘ﬁli uncrevimf-l Tock fL:\f‘ll{‘-’i— than the | .bie tool drilling and with such casing or drilling mud wit Egg?},grﬁEgndggﬁegzﬁlaﬁinwgﬁé
less than 0! with- tool drilline pelow 305, e lOV:IE‘I‘ rotary drilling. If the formaticus over the rock i= clay or well easing pipe is assembled
in & redive of % Casin~ dtanc | d?}llhm‘e wmaterial which will similarly stend open, with rotary drij- | with welded joints and the
wile, Ho record of ter plus 2V diameter. 1ling the drill cuttines vreferably shall be removed by dril- xﬁi?;rg§O:Zelz placev.‘itlglthe
sink holes, test with rotary il mud but use of nir will be permitted for such peolopic pump or o%;)her a;p?oszé ;re:-
holes, quarries or drilline. —Seg formations. The anuular srace shzll be permanently filled sure method from the hottom
ebandoned wells in construction with cemenl grout. The vertical zone of contamination must be] ©f the casing upward.
above area. conditicns. sealed off. See Hote I below. Alsc see Appendix.

NOTE 1. Gasing only to Tock under conditions of

column 3, lines d & e and to the depth indicated in column 6, line [ for condition of column 3, linc f, is only acceptable as a minimum when it 1s ad
vertical zone of contamination, Greater depth of protective casing is requircd 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 equipment by choice under geologic conditions of columun 3, line d, to facilitate use of longer lengths of pipe,

NOTE 3. Although the carbonate rocks in this starc are primarily dolomites, the term limestoac has been given to them in the well construction specifications because it is the common term given to them by drillers,

R PR | GUPRE S
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TABLE T
DRILLED TYPE WELL REQUIREMENTS S
T 5 3 T 9 10 1
i {PPEF DRILLHZGLE LOWER | MAXIMUM
; UPPER ZILARGED DRILLHOLE PP LAR DRILLHOLE] DRILLHOLE | NOMINAL
ﬁggﬂgﬁggmc : K ME MINIMUM PROTECTIVE
FORMATION |GEALOGIC FORMATIONS ? IR WEI BOTZ0M WELL LINER
TYPE | (AQUIFER) OVERLYING AQUIFBR 1 TiCHES 3} ?IA!J HELEVATION "DIAMETEH EIAMETER . _ C.UNSTRUCTION CONDITIONS _ .
g. | Shale Unconsolidated ma- |67 Casinr disme- [iHone renuired &7 with Pee con- P" less |The protective well casing pipe shall be firmly seated in %;. " " . .
(See NWote 3)|terials, mainly ter plus 4" if|{with cable toul jcable  struc- than the {the shale formation. When an upper enlarged drillhole is Oteg ive well casing pipe
sand or gra_velk, Lo one is con- drillin-. To torl f:ion [lower COHStI‘UCtESi with (.:a.ble tool equipment, the annular space gll;iih in Bnl"‘?gﬁr enlarged
denth of at least structed with |shale with tch«i Lline . pondi- Mrillhole {shall be filled with clay slurry or cement grout placed in rillhole only 27 greater
L0' to a radius of cable tool rotary rillines. ot rions. Kiameter, {an approved mammer. See Note 2 below. With rotary drilling, in diameter then the nominal
s mile. drillinr., Seel Taprlica- . the upper enlarged drillhole shall be maintained at full well casing pipe diameter,
copstruclion ble with diameter with drilling mud or temporary well casing and the | 88 1s On}Y peW1§$ible with
conditions. rolary snnular space shall be permanently sealed with drilling mud [ rotary-air drilling, shall
Casing diame— Pavilline. or cement grout, except that only cement grout shall be used| be‘assemhled with 1:7e1ded
ter nlus 2" ! when the upper enlarged drillhele is constructed more than Joints end sealed in place
with rotary J 2' into the shale. The vertical zone of contamination must with drllllng-mud or cement
arilling. be sealed off. See Note 1 below. Also see Appendix. grout placed in the aunular
’ space by s suitable pump
R S R Y S, . o — from the bottom of the
simi - Casing diame- | To the bottom B" with  {ee con- 5" lass e protective well easing plpe shall be f}rmly seated in casing upward,
B o R N N e Rl e e e e {12 ke S, YA e e ontiion, e woer
materials with some with cable to the 20' depthtool ition lower ATH h 5 e Hapt open v empoTary we g,h,i ) ) .

1 drilline.|whichever is thedrilline. kondi- irillnole |C25%nF, when necessary, and shall be kept 1/3 filled with Protective linér pipe shall
sand and gravel ‘-'00. - - N s tot “3ons aiameter clay siurry throughout the driving of the protective casing.| be sssembled with welded
zones to a depth of Casine diaj'::e- les.ier, w; ' anlica— i o " |The valance of the annular space shall be filled with clay Joints, placed concentri-
at least ho Teet to ter plus 2 cah e_“f“ . bll’-e witn slurry or cement grout applied in an approved manner, Con- cally within the drillhole
a radius of % mile. Wl}-h :f‘otar,‘rq dr'llll"!_t') o ot struction conditions for drilling with rotary equipment are | and sealed in place with

drilling. . Seel shule ”f ‘11_1”0“ 'I;r;:llinx' the same as sbove for line g. The vertical zone of contami- cement grout pleced by a
comstruction itary drililnr, jdrilline. nation mist be sealed off. fee ¥ote 1 below. Also see suitable pump or other
conditions, Appendix. epproved methed from the
o . e . bottom of the liner pipe
R — - - - 77 - . The upper enlarged drillhole through eaving formations avove]l wupward.
i.]5 j 5011 - Casing diame- | b0 reet ot See con- 67 2" less D Z Fs £ i ) ap
- ?g:leeNote 3) 22?321?1018&'3?";;{{01,( ter I!F!ruﬂ b" - aoplica- |struc- then the ﬁ:’i;i°2l&ﬁhSﬁﬁ’inke‘iﬁa?ensﬂi’htiﬁ?mir"ﬁihii'img glt}?th The upper enlarged drilihole
i th or without un- ith cable ble tion lower ) Caqs & y s ns s £ I W diameter need be oniy 2%

. " Wi i . . rotary drilling. If the unconsolidated formation over the 3y
consolidated forma tool driiline. condi- drillhole O A N X greater than the nominal well
tions abave to a Casd ai Lions. diameter. rock is clay or material which will similarly stand open, casing pipe dismeter when the
depth of less than -asineg diaue- with rotary drilling the drill cuttings preferably shall be | well casing pipe is assembled
40! within a radius ter plus ? removed by mud but use of air will be permitted for such with welded Joints and the
or 1/2 mile. o . W'“:h %-ota_ry" reologle formations, The annmular space surrounding the well ;ﬁﬁigtrgroit li place(.itiglthe
‘rﬂ;gggzdoifti::nﬁg?zg drliilné’.. tieg casing zhall be permanently filled with cement grout. The pump gr f;{;phz: a%p:osgcll ;reg—
|uir.hin the ared. C"“-’E"":‘Ct]m" vertical zone of contamination must be sealed off. See Bote | sure method from the bottom

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

NOTE 1. Casing only to shale under conditions of column 3, lines g & h and to the depth indicated in column 6, line i, for condition of column 3, line i, is only acceptable as a minimum when adequate fo seal

off the vertical zone of conramination, Greater depth of protective casing is required in arcas wheze well histories show that the vertical zone of contamination extends to a greater depth,

NOTE 2. Some drillers construct an cnlarged upper drillhote with cable tooi drilling equipment by choice under geologic condifions of coinmn 3, line g, to facilitate use of longer lengths of pipe,

NOTE 3. Wells normally shall not be developed into a shale formation, Such comstructions 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 cxtending from Door County to the Ilkinois border, at
Blue Mound, at the Platteville Mound and in the Sinsinawa area in Grant County. Shale wells under similar geolegic conditions in other areas of the state where overtying rock is missing or thin will also be acceptable.
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DRILLED TYPE WELL REQUIREMENTS

T o k] L 9 10 11
WMINIHUM I UPFER DRILLHOLE LOWER HAXTMIM
H B OF NOMINAL . UPPER ENLARGED DRILLH | REGULAP DRTULHOLE| DRILLKOLE | %OMINAL
Aﬁgammc cpstac T § : 4“ 7T B MITIMUM  PROTECT IVH
FORMATION . GECLOGIC FORMATIONS DIAMETER! HINIIS] P MIIDMRGG wmn WELL LIHER
TYPE | (AQUIFER) . OVERLYIHG AQUIFFR | JHCUES | DIAMFTIR | DEAMETER FLEVACI™Y  DIAMEUER | DTAMETER | . CONSTRUCTION CONDITIONS
m. [Sandstone Uncensolidated 4l TCasinr diane (" witr |fee cop- |6 B less  fihe pro_l;ectlve well caging pipe shall be firmiy seatet.i in m,n ] ) ]
materials mainly Eter plus L" struction than the [the rock formaticn. When an upper enlarged drillhole is con- Protect{.ve wall cas1ng pipe
sand and gravel to one is con— fipm cand- condi- lower strug‘ted wi?h cable tool eguiypment, the annular space shall plcjlced in an “I’PEI' enlarged
a depth of 25' or structed with lstone with tions, frilihole |be filled with clay slurry or cement srout placed in an drillhole oniy 27 greater in
more. cable tool Pﬂntar.\r irilline. 1 iismeter. {approved manner, fee Yote 2 below. With rotary drilling, diameter than_the nominal
drilling, fee ! the upper enlarged drillhole shall be maintained at full well casing pipe diameter,
construction igiek : dismeter with drilling mud or with temporary well casing as is only permissible with
conditions. i vetary | and the annular space shall be permanently sealed with rotary-air drilling, shall
Casine diame- ; iriliineg Arilling mud or cement grout, except that only cement grout be assembled with welded
ter plas 2" : . shall be used when the upper enlarged drillhole is construc- | joinits and sealed In place
with rotary ! : ted more than 2' into the sandstone. The vertical zone of with drilling mud or cement
drilline. ‘* ' cortamingtion must be seasled off. See Hote 1 helow. Also grout placed in the annular
i see Appendix, space by & suitable pump
I from the hottom of the
t 1 - - - - - casing upward.
. _gn . . o the bottem M with See con- (6" " Jess hone Troteckive lv‘.'eﬁl casing pipe shall T.:e ?1mly seated in
n. Pandstone Clay or similar ma. Casing d1m‘r'1e £o the bo ) ; . than the |vhe rock formation. With cable tool drilling, the upper m,n,o
terirl or such wma- ter plus b khe elay or to cul le lstrut::twr. . entar;ed drillhole shall be kepl oven by temporary well Protective liner pipe shall
terial with some with cal:)}E' ﬂ;h? 200 de;'th !,0(]:1 . Cf_mdl— arilihole casing, when necessary and shall be kept 1/3 filled with be assembled with welded
sand and gravel ‘too_l d]"lllln?.‘ktlhlchEver.ls the 51~:_11111.'_L10113. diumeter, |©12¥ slurry throughout the driving of the protective casing. Joints, placed concentri-
zones to depth of Casing dia{v:e- fesser, with , Ho% ap- HTELET: e balance of the annular space shall be filled with clay eally within the drillhale
25' or more. ter olus 2 g:.:able tool ﬂ‘{‘lll“ D{li‘fﬂble slurry or cement prout applied in an approved menner. and sealed in place with
with rolary ing,  Into !:'111:1 ‘“:‘h Construction conditions fer drilling with rotary eguipment cement grout placed by a
drillinr. . Seehandatone with ronary are the smre Bs sbove for line m. ‘The vertical zone of suiteble pump or other
cons?ru:‘.t1on rotary drillise. |1rilline contamination must be sealed off. See Hote } below. Also approved method from the
conditions. see Appendix. bottom of the liner pipe
upward.
o. Bandstone Any material except g7 Casine diame- finte firm sand- [ilot ap— G 2" less [The upper en;arpted drillhele through caving f‘orma?ions_above °©
limestone to & ter plus L btone or tc the plicabie than the [tl1e reck shall be kept open by temporary well casing with El}e ugper enéa{;ged gri;%hcle
depth of less than with cable RO' depth which- lower cable tool drilling and by such casing or drilling mud with g;ggeirtzgﬁ thz ggml:{nal well
251, tool drilling.ever is areater. drillhole |rotary drilling. If the formation over the rock is clay or ¢asing pipe diameter when the
Casins diame- diameter. jmaterial which will similarly stand open, with rotary dril- well casing pipe is assembled
| ter plus 2" linm the drill ecuttings preferably shall be removed by mud with welded Jjoints and the
with rotary hut use of air will be permitted for such geologic forma- cement grout is placed in the
drilline.  See tions. The annular space surrounding the protective well ;E;lﬁi zgﬁzi zlprpioigciltgglg—
cons truction casing shall be permaner_ltly‘f'llled with cement grout. The sure method from the bobhom
conditions. vertical zone of contamination must be sealed off, Bee Note ] of fhe casing upward.
1 below. Also see Appendix.

NOTE 1. Casing only to the depth indicated in Folumn 6,
Greater depth of protective casing is Tequired in arc:
NOTE 2, Some drillers construct

as where well histories show that the ve
cnlarged upper drillhol

lines m, n & o, for conditions of column 3, lincs m, n & o, iz only acceptable as a minimum when it is adequate to seal off the vertical zone of contamination,
rtical zone of contamination extends to a greatex depth,

es to a depth of several (cet with cable too} equipment by choice under geeologic conditions of column 3, line m, to facilitate use of longer lengths of pipe,

dmse X1 Adn
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TABLE I
DRILLED TYPE WELL REQUIREMENTS
1 2 3 4 - o ¥ 10 H
MINIMUM UPPER _ | LOVER | MaxTM
YATURE OF NOMINAL UPPER EMLARGCSD DRILIEDL RESULAR DRILLHOLE j DRILLHOLE | NOMINAL
7 13 e MINIMUM HIITMM G M
TYPH ?22@5;31\; Gg\ofggg‘f'g‘éo};@ﬁ?gg;ﬂ Diﬂ?}ﬂgﬂ DIAMETER J'J—lINﬂ".TI"J‘ ELEVATICN EIAMETER EIAME'I‘ER CONSTRUCTION CONDITIONS .
7. Branite or Unconsolidated T Casing diame- Bicne reouived ¢ with See con- 3 2" less The rrotective well casing pipe shall be firmly seated in J.k
Quartzite materisls mainly ter plus 4" iflith cable tuel, "-‘“h}" struction than the |, o ook formation. When an enlarged upper drillhole is Protective well casing pipe
(See Note 1) |sand or eravel, to one is con-  [fo roek witlh toel o jeondi- 310‘_"9]" constructed with cable tool equipment, the annular space placed in an upper enlarged
depth of at least structed with |rotayvy driliiee. fl””:‘[" Liors. ?111}101& shall be filled with clay slurry or cement grout placed in drillhole only 2" greater
o' to a radius of cable tool “ot diameter. | . approved manner. See Note 2 below. With rotary drilling in diameter than the nominal
% mile. drilling. BSee arrlica- equipment, the upper enlarged drillhole shall be maintained well casing pipe diameter,
construction ble with at full diameter with drilling mud or temporary well casing as is only permissible with
canditions. rotary and the annular space shall be permanently sealed with rotary-air driliing, sheil
Casing diame- ariiling drilling nud or cement grout, exeept that only cement grout be assembled with welded
ter plus 2" shall be used when the upper enlarged drilihole is con- joints and sealed in place
with rotary structed more than 2' into the granite, The vertical zone with drilling mud or cement
drilling. of contemination must be seszled off. S¢e Hote 3 below. grout placed in the annular
Also see Appendix. space by a sultable pump
from the bottom of the
k. [Granite or |Clay or similar 6" Casing diame. [lo bhe bottor of |6" with [iee con- |6 " less | The Trotective well casing pive Shalﬁ t-’i firnly seated intg | CRSITE upward.
ouartzite materisl or such fer plus " Lhe el or Lo pakle struction than the |lbe rock if‘ormatn)n. ¥ith ceble tocl I.'l ling the upper en- J.k,1 . ) )
(‘See Note 1) |materials with some with cable lthe 20" donth tool condi- 1ower larsed drillhole shall be kept open with temporary well Protective liner nipe shali
sand and mravel 1 drilig hichever Y5 the |drillineJtions, drillhole | vasing, when necessary, and shall be kept 1/3 rilled with be assembled with weldegd
tocl drilling. [ ® . ot dimmeter. | c1uy slurry throughout the driving of the protective casing. | joints, placed concentri-
zopes 1o a depth of Casing disme- [lesser with e The balanee af th 1 hall'be filled with cl ally within the dril
at least b0’ to = Tus oM fahle —ool applica- The balance o e annular t‘;;‘-am.a sha e filled wi clay e ¥ Wi 1r.1 e dri }hole
s 1, - t?r b3 P S - it} siurry or cement grout applied in an approved manner. Con- and gealed in place with
radius of % mile. with rotary irilling. To ble with : i it X » ]
sy74 annlrock with rotary struction conditions for drillin~ with rotary egquipment are cement grout placed by =
drilling. See Lary drilling. | driziline the same as above for line j. The vertical zone of contamina- | suiteble pump or other
cons?,rilmtlon Fokary <l N A tion must ke sealed off. See Note 3 below. Also see Appendix.| sporoved method from the
conditions, bottom of the liner pipe
upward.
N < Hormally 407 of pipe is required bo seal off the vertical 1
1. [Granite or Unconsclidated 6" Casing dlhm,’}e- so? . fiot i e 2" less wone of contamination. An Ztten_nt shall be made to obtain The upper enlarged deillhole
Quartzite materials for depth t.(.er plus nee construchion |annliea. than the |, .e0r below 50 and at least to a denth of 75' even though diameter need be only 2"
{See dote 1) |less than ko' with cable conditions for ble. lover water in quantity may be encountered during drilling st a gre?ter Ehﬂndi}he %ominal well
within a radius of E:.gingré%;:{“ excentions. d‘_"lllhO]-E depth above 507, Should an adeguate water producing zone fx:ilngagigz piizeisrazgggbigg
3 mile. ter pius s diamefer. {4t he encountered below ¥0' and down to a denth of T5' or with velded Joints and the
with rotary lower, consideration may be given by the Department to permit cemel_‘it grout 1‘3] placed in the
drilli Sew production of the water above 40', Department approval is annular Eggce y & suitsble
LSS LHE required {or such well. Other construction conditions are the bump or other approved pres-
congtruction _ - . ; X sure method from the bottom
concitions. same as for line f. The vertical zone of contamination must aof the casing upward.
be sealed ofl',  Hee Hote 3 below. Alsy see Appendix.

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

NOTE 2, Some drillers construct an enlarged upper drillhole with cable toel equipment by choice under geelogic conditions of column 3, line j, to facilitate use of longer lengths of pipe.
NOTE 3. Casing 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 minimur 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 cxtends to a greater depth,
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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, 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 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

Wet. Lba, Pipe Couplings
Per Ft.
Siza Threads Thickness Threads External Length
in & Plain in Diamster - Inches  Per Diameter - in
Inches Coupling End Inches External Internal Inch Inches Inches
1 1.70 1.48 133 1.316 1.049  11.1/2 1.576 2-5/8
1-1/4 2,30 2.27 140 1.860 1380 11-1/2 1900 2.3/4
1.1/2 2.76 2.92 146 1.900 1.610 11-1/2 2200 2-3/4
2 3.76 3.85 154 2,876 2,067 11-1/2 2,750 2.7/8
2.1/2 B.90 5,79 203 2,875 2,469 8 3250 2-16/18
3 T.70 7.68 216 3.500 3.068 8 4,000 4.1/18
3-1/2 9,25 9.11 226 4.000 3.648 8 4625 4.3/18
4 11,00 10.79 237 4,500 4.026 8 5200 4-5/18
B 16.00 14,62 268 6.563 5047 + 8 8296 4-1/2
8 19.45 18.97 280 6.625 6066 8 7.380 4-11/16
8-5/8 OD 20,00 19.49 .288 6.625 8.049 &R 1300 7-1/4
7 0D 23,00 %2.63 811 7.000 6,366 8R 1467 T-1/4
8 26.65 24.70 2717 8.626 8,071 8 9.626 6-1/16
10 356.16 3426 307 10.760 10.136 8 11,760 5-8/16
12 4545 43.77 .330 12,760 12.090 a8 14,000 5-18/18
14 OD 67.00 64,67 375 14.000 13.250 B8 16.000 8-3/8
18 OD 66.30 $2,68 A75 16.000 152560 8 17.000 8.-3/4
18 OD 73.00 70.59 378 18,000 17,250 8 10.000 7-1/8
20 OD 81.00 78.60 375 20,000 19,250 8 21.000 7-5/8
22 OD 114.81 500 22,000 21.000
24 OD 125.49 500 24.000 23,000
26 OD 136.17 600 28,000 256,000
28 OD 146.86 500 28.000 27.000
30 0D 157.63 500 30.000  29.000
32 0D 168.21 500 32,000 31.000
34 OD 178.89 500 34.000 33.000
38 OD 185,67 500 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,

{¢) 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
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