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History: Chapter NR 112 as it existed on September 30, 1975 was repealed and a new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

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, Thhis 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, 1978, No. 234, eff, 10-1-75; 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, school
water systems and sewage treatment plant water systems pursuant to chs. 144 and 162, Wis,
Stats., respectively, prior to construction of any well and installation of any pump. See NR
112.286.

Hislﬁry: Cr. Register, June, 1975, No, 234, eff. 10-1-75; am. Register, April, 1978, No. 268,
off. 5-1-78; am. Register, Septomber, 1978, No. 273, ff, 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, eulinary, food
pro&essing 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 800 square feet or less is provided for each
animal unit contained therein and in which animals are enclosed for any
patt 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.

(68) “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%1 “Animal unit” ineans 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-
s?éges,b animal lots, and animal shelters defined in NR 112.03(3), (4) and

above,

(9) “Annular space’” means the space between 2 concentric ¢ylinders
or circular objects, such as the space baetween 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 hetween an
inner liner pipe and lower dritlhole.

(10} “Approval” means the written approval of the department.

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

(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 }vater_bac«
teriologically or chemically impure or turbid so as to make it unfit for
human consumption.

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

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

{18) “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 drilthole” means that parf of a dritlhole 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
contamination,

(20) “Upper enlarged drillhole” means that portion of upper dril-
Thole, 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
chapter NR 109, Wis. Adm. Code.

(21) “Driven point well” means a well constructed by jeining 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 dept%. 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
theﬂground 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 has
an average frequence of the 100-year recurrence interval flood.

(26) “Flood plain”, for the purﬁose 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
that are required to carry and discharge the flood waters or flood flows of
any river or stream associated with the regional flood.
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(28) “Flush_ing” means the act of causing a rapid flow of water from a
well by pumping, bailing or similar operation.

(29) “Greage 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 weils 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 fo 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 completely fabricated
structure with or without a cover either formed in place or transported
to the site, used for containing animal wastes consisting of exereta,
leachings, feed losses, litter, washwaters or other associated wastes,

(34m) “Living unit” means a domicile.

(35) “Near-surface water’” means water in the zone immediately be-
low the.ground surface. Tt 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.

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

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

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

(38) “Private water supply” means one or more sources of ground
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 hody wastes,
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(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,

{40m) “Public water system” means a system for the provision to the
public of piped water for human consumption, if such system has at
ieast 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.

(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 of pumping or flow at the customary rate.

(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
surface.

(45} “Safe water” means water that is free from contaminating
matter.

(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 cne
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.
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~ (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
buildings with such surface or ground water a3 may be present and for
the purpose of these rules includes any other liquid wastes except clear
water wastes.

(b1m) “Sewage treatment plant water supply or system” means a
self-supplied water system for a sewage treatment plant for drinking,
toilet, laboratory, showers, eye wash fountains, plant wash-down and
sewage disinfection purposes,

(52) “Sewer” means any conduit used or intended to be used for con-
veying sewage,

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

(54) “Sanitary building drain” means the lowest horizontal piping of
a drainage system which receives the discharge from soil, waste and
other 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. :

(65) “Sanitary building subdrain” means the horizontal porfion 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.

(B7) “Specific capacity” means the continuous yield of a well at a
given well water or pressure drawdown expreased in galions 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 fauge 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 cogweyin%l surface water runoff, clear water waste and subseil 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 suich waters to a public storm water system, private storm water
system or other approved point of disposal,
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{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 liguid 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
::il_le bas:lament floor under buildings to the storm sewer or other point of

isposal,

(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 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.

(6_9) “Well” means an excavation or opening info the ground made by
digging, boring, drilling, driving or other methods for the purpose of ob-
taining ground water for human consumption,

(70} “Well eap” means an approved removable non-watertight appa-
ratus or device used to cover a well.

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

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

(a) T'o close the well openiniwatertight 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
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{b) To establish and maintain a watertight junction between the
hasement 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
pressilre 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, 1976, No. 234, eff. 10-1-75; renum. (55} to {73) to he (56) to
(74}, er, (65), Register, March, 1977, No, 255, eff, 4-1-77; ¢r. (12m), (20m), (30m}, (34m),
(35a}, {36m), (40m)}, (46m) and (51m), am. {38} and r. (32), Register, April, 1978, No. 268,
off. 5-1-78.

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

 History: Cr. Register, June, 1875, No. 234, eff. 10-1-76.

NR 112.05 Existing installations. Existing well, pump, pressure
tank, pit, subsurface pumproom and reservoir installations that conform
to section NR 112.23 are acceptable, Noncomplying existing well, pump,
pressure tank, pit, subsurface pumproom and reservoir installations
shall be corrected to comply with NR 112.28 or the specifications in this
chapter for new construction.

Héstnry: Cr. Register, June, 1875, No, 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 installers
shall not enter into any agreement, written or oral, for such construc-
tion, reconstruction or installation which does not require compliance
thh all appllcable provisions of this chapter or with approved compara-
ble requirement.

History: Cr. Register, June, 1875, No. 234, eff. 10-1-76.

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 surroundmgs can be keptina
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
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between wells or reservoirs and sources of contammatlon shall be main-
tained as follows:

{a) Eight feet between well or reservoir and cast iron or equivalent
sanitary or storm building sewer or sanitary or storm building drain or &
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 equivaient 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
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 foundatlon drain,

(d) Twenty-five feet between well or reservoir and watertight grease
basin, septic tank, holding tank, subdrain other than cast iron or
equwalent pipe; sewage sump other than cast iron or equlvalent mate-
rial; sanitary building or storm building sewer other than cast iron or
equwalent material; sanitary building or storm building drain other
than cast iron or equxvalent material; floor drain connected to sanitary
building sewer or drain of other than cast iron or equnvalent pipe mate-
rial; lake or stream shoreling; below-ground swimming pool except that
for schooi waler systems and high capacity water systems the minimum
%epsagai!;mg distance between a well and a lake or stream shorehne shall

e cet.

(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 matenal watertight, conventional silo drain or glass-lined
storage facility dram other than cast iron or equivalent material; water-
tight sewer other than cast iron or equivalent material conveying
manure juices,

(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
grwate property, for whlch the required mmxmum separating distance

etween a well or reservoir and such sewers is spectfled inNR 112 07 (2)

(g) Fifty feet batween 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
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facility with pit; outlet of watertight milkhouse drain; seepage pit for
drain of conventional silo or glass-lined storage facility; 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 segpage pit, sespage bed, seepage trench or similar sewage
or waste water disposal unit. .

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

(i) One hundred feet between well or reservoir and a temporary
manure stack; solid manure storage structure; watertight reinforced
poured concrete or equivalent concrete fabricated liquid-manure hold-
ing tank; earthern silage storage trench or pit.

(G) 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. .

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

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

-(m) Two hundred feet between well or reservoir and sludge disposat
area on same property or adjoining property.

. (n) Two hundred fifty feet between well or reservoir and an absorp-
tion, storage, retention or treatment pond; ridge and furrow waste dispo-
sal site; or a spray irrigation waste disposal site.

(0) Four hundred yards between well or reservoir and the nearest
edge of an existing or proposed sanitary land fill disposal site.

{p) For the purpose of section NR 112,07 (2) (&), (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
chapter H 62 (State Plumbing Code) for specific uses and as it pertains
to a sewage sump, a plastic sunip fabricated from a plastic material ap-
proved by the division of health, department of health and social
services,

(3) RELATION TO BUILDINGS. With respect to buildings the location of a
well shall be as follows: -

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

{b) Every well shall be located so that it will be reasonably accessible
with proper equipment for cleaning, freatment, repair, test, inspection,
and such other maintenance as may be necessary. .
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(¢} No well shall be iccated nor shall a building extension be con-
structed so that the top of the well will be within the basement of any
building or building extension or under a building or building extension
having no basement.

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

{Noteo: This is the required minimum slevation of the firat floor of any new building in the
flood plain,) .

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

(e) 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 I, of the Wisconsin
State Electrical Code which can be found in Volume 4 of the Wisconsin Administrative Code,
for restrictions on prozimate locations of well dritling and pump installing equipment rela-
tive to electric power lines, .

Hlistory: Cr. Register, May, 1975, No. 233, eff. §-1-75; am. (2) (&), (b), (d) and {e),
renum. (2) (f} to (m) to be (2) (g) to (n}, cr. (2) (f) and (o}, Register, March, 1977, No.
256, off. 4-1-77; am, (2) (b}, (d), {g), (h) and (§), renum. {2} (1) thru (o) to be {2} (M) thru
(p}, or. (2) (1}, Register, April, 1978, No, 268, eff, 5-1-78.

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 wiil 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
contamination,

{b) Designed to permit such supplementary construction as may be
required to provide a sufficient and safe water supply, where obtainable,
and to condsrve ground water.

(c) Capable of satisfying where obtainable, the yield requiremenfs of
an “adeqguate water supply”.

(2) Seeciric, The requirements of NR 112.08 (1) for drilted-type wells
for low capacity supplies, including community systems serving less
than 16 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 paragraphs (a) through (i)
below are met, and for high capacity water systoms and school water
systems when minimum construction and material requirements of ta-
ble 3 and also paragraphs (a} through (i} are met, except for sewage
treatment plant water systems, a minimum of 100 feet of well casing
pipe shall be installed. {Note; See appendix figures Al through A25 for
low capacity water supply standards required by table 1.)
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ABLE 1

r=l1 = DRILLED TYPE WELL w
]
5.\ d : 3 }cmt:uu UPPIR DRILLOLE v | .
3 TRz oF HOMIRAL DRILIHOLE }NOMINAL
] HATER CASTHG MINDAUM  PROTECTIVI
El TORGMITON | CXOLOGLC FORMATIONT DLAMEIER WELL LIWER
a2 & GVFRLYTNG fReH DIAMETER | DIAMETIR CORESITRUCTICN CONDTTTOND
=2 0 2, |Sand or or miXTie of [& Fone Taquired |None required
= ravel, nand and geavel. with cable with gable toal Ganatrued {The dapth of protective well caning pipe will be moverned by| a.b.c
=] tool drilllng |arillisg. Yo tion fehe pumping level. For pwmplng levels 20° or leas the casing| Protective well am.m;
w2 but. ,,,,,n ,,, Gepth Of tnsing Condi~ 2hall sxtecd 10° telow the pumping lovel. For pumpiag leveln| pleted in an upper en-
- caning stting vith tions DGt to 03¢ the casing shall =xtend to a depth of 30'. For larged drillhole only
o 5 ter plua u- 11| ratacy arilling. punping levels greater than 25' the caaing aball extend 5 2" greater in dlameter
a " one 16 con— helow the pumping level, When an enlarged upper drilihols fa| than the nomdnal well
8= Ttmiotad.  See comntauctet with cable tool squipment. the anmular space casing pipe dlameter,
s‘ - conntruction zhall be filled with clay elurry or cemont grout placed in ad 1a only permiaslble
2% conditions. an spproved manper. See Hote 2 below. With rotary drilling, | with rotary-sir 4rilling,
Caning dlame- the upper enlarged drillncle shall be mainteined at full ahall, Be assemblad with
4 ter plus 24 dinmeter with drilling wud mad the annular space shall be velded Juinta snd sealed
o wlth rotary permanently mealed with drilling mud or cemeot grout. Dee in place with drilllng
ne avitling. Kot L Belov, Aleo Bes Appendix. mud or cemsat grout
e - placed In the aonulnr
L2 b, | Gaod oF Clay or similar o Casing diam- 5' into clay 4l Dae The protective wall caming pipe shall extond 5° below the EpAce by & suitable
rwvel paterial to depth ter plua elov any aand Canetruc pumping level, With cable tool artllisd the upper snlarped pump Trom the bottom o
kr 36* or more. with asble or gravel above tlon drillhole snall be kept open with temporary well rasing mad the casing upverd.
foontaining layers 1001 drilling.|the 20° Condi~ fthe upper drillhole shall be ket 1/3 filled with clay
of aand or gravel. Casing disne- (with cable tool tions slurry throughout the driving of the peymanent well caning. | AN adequate mereen shall
ter plw 2" [@rillicg, To The balance of the annular opace ahall be filled with ¢lay be provided whers
with rovery Gepth of cading slurey oF Cemett grout. With rotary drilling, the upper veconpary, Tt shall be
arilling, See|placement with enlarged drillhole shall he maintained at full dismeter inatalled in puch manner
constyurtion |rotary drilliag. with driling mud and the annular apase shall be perma~ that, 7agoval or replace—
conditiona. nently sealsd with drilling mud or cement grout. See Note 1 mont can be accomplished
below, Alpo ame AppendiX. without adversely affect—
ing the vatertight
of the well,
¢, | Band or Play or similar o Caning diame- |Ta the bottom off ¥ See Ges (a~11) above for minimum casing depth requirements. With|
graval paterial from the ter plus 4" the clay ar a Conatried cable topl drilling, the upper drillnole shall be kept 173 Approvel from the Department
pround, surfacs o vith cable winfuum of 20° tion £1lled with clay slurey tAroughout the driving of the parma-| 1 Yoquired for 2 grevel-
Proyicg depths. tool drilling.|whichever ia tha Condi- nent well cmsing, The balance of the annular apace ahall be [ Pack well canatruciios iz
Caning dlame- |lesger vith ca= wlons filled with clay nlurry OF cement grout, With rotary conformance with Section
ter plus 2" |Dble tool drill- drilling the upper enlarged drillhole shall be maintatned mg| HF 112.0%.
with rotary inz. Te the full dismeter with drilling mud and the appuler spade dhall
arillieg.  Ses|depth of casing be permanently Sealed with drilline mud or cement grout.
1. copstrurtion | metting with See Note 1 below, Also nee Appendix.
conditions, | wotary driiiingl
NOTE 1. groatey

Creato:
NOTE 2. Soms drillers

mummummmmwnhmnummmwmumwnmnunwonmudsma Acpet.
drillern contruct an entarged upper drillhols o & dopth of acvexal feot with cahle ool equipment by cholee under geologls conditlons of column 3, Hoe a, mmwmmusuolhngwngmao{m
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TAILE I
DRILLED TYPR WELL REQUIREMENTS N
-3 F 3 L ] 10 11
KN IMTM PPER TRILLEGLE LOWER MAXTHIM
HATURE OF HOMINAL | UFPRR DRILLHG REGULAR. DRILLHOLE! DRILLFOLE | NOMINAL
RutH BRARTN] CASTNG ) T MINIHUM ATRETIV
CEOLOUTC DI MERDM MINIMOM MIRTMUM | BOTTON WELL LINER
| (AQUTFYR) | OVERLYTNG AQUITER | INCHFS |  DIAMETER arron] UAMETER D"““”“ CONGTHUCTION COMDITIONS
ﬂ%‘u—-m Unconsolidated ma- [0 Caning Glame- | Fono required ity pee con- | 6" The protective well casing pipe shall be PIMaly neated in [
See Fote 3} |terlals. mainly ter plus 4" 1#fvith cable tool jeable ktruction) fhan m.- the rock formation. When an upper enlarged drillhole 1s con- | Protective well casing pipe
sand or gravel, to one 13 con- artlling. To 1001 Kondi- cwar atructed with 2able tool equipment, the appular apace shall | placed in an u
dspth of at loant structed with [ rock with rotary|drillinz.ticna. 1lhole |be filied with clay plurry oF tement grout Dlaced i an drillhole only 2" greater
49 to & radius of enble tool 4arilring. Fot ap— Himneter, |approved fianger. Gas Note T below. With rotary dr1lling, the | in diameter than the ncminal
% wile. ¥ record arilling. des . plicadls ‘upper enlerged drillhole shall be malntained at rull well easing Dipe Glameter,
af Elnk holes, test canstruction with diameter with drilliag muwd or with teoporary well cesing and i ax ia only permissible with
holes, quarries or tenditicne, ot the annular space shall be permanently sealed with drilling | rotary-aiy apilling, shall
abandoned wells in Casing diames arilliam,| mud or cement JYout, exceplt that oaly cement zrout ehall be | be apaembled with velded
ahove area. ver plua 2" used When the upper snlarged drililhole is conatructed more Jointa and pealsd in place
vith rotary than 27 into the limeatone. The vertical xone of contamina- | with drilling mud oF aement
ar{lling. tion must be gealed off. Jee Sote 1 below, Also Ase Appendix.| grout, placed in the anpular
npnce by & Auitablem pump
trom the bottcm of the
caping upward.
"The protective well caning pipe shall be firmly sested in
0. Limentone [y or Bimidar ma-|6" Caning dlame— [ To the bottom of] & with Fee conw | 67 2" loan  [the roch formation. With cable tool €rilling, the upper d.e,0
Ses Wote 3) [terial or much ma-l ter plus 4" the ¢lay or to |cable latruetion than the |mnlarged arilihole shall be kept open by temporary vell Protective liner pipe shell
[teriala with sqme with cable the 207 depth, |tool cond{~ lower caning, when necesdsapy and shall be kept 1/3 Tilled with be amasmbled with welded
jaand mil gravel woel drilling.| vhichever is thel drillingJtions. fariiluole lolay slurry throughout drivieg of the protsctive well Jolrte, placed concentrically
zonea to depth of Caning diame— | leaaar, uvith Not ap— dirmeters [cnaing. The balance of the appular Spece ahall be filled within the drillhele and
Wt lemnt 40' to & ey plug 2" cable tool plicable [with tlsy alurry Or cement grout applisd in ap approved sealed in place with coment
radius of b mile, wvith rotery drilling,. Te with ‘manner. Conutruotion conditions for drilling with ratary grout plaged by a suitable
Ho record of sink driliine, rack with TotAry cqulpment are the faile ag sbove for line 4. The vertical pump o other mpproved
holes, test holen. Des conBrrus- | potary drilling.| drilling zone of contaminabion maat Be sealed off, See Note ! below, | msthod from the bottom of
auarrion or tden condi- Also nem Appensix. the liner pipe upwnrd.
{abandoned wella in tiond.
above aren, J J £
per e
£, (L 1dated mas |G Casing dinmes | 10° gt ot & A tenn mﬁﬁj unn:rn:ﬁ;rbm' u’-ﬁ-{nnﬁ ole tﬁmﬁcm’ ngll?_omzixunnT".:h = ﬁm““ " Palargsd drilino)
(Gee Hote 3} |tertals for deptn ter plua b® | uncreviced rock | aprlica- than the ras PL upen by temporary well enalig w Zreater than the ::ﬂnu 2 il
lewm than ko' withs| with eabile below 30°. i~ Loven cable tool drilling snd with suth caning on drilling mud with casing pipe diameler
l1n = rrdtus of 4 E“} ardlling. iriithole mtw grilling. I tne Tormetion over the Tork is clay or :;& :ugé: pl{: ia n;a::m.ud
fxila. Mo record of| or atameter e i Ar Y wvand o, vith rotany STl | Semert hreut L4 piacd Liotne
sink holen, tent ith Totary 1n a bur ” ol =4 By * | annular apace by m multable
oiea, quarries or oY ] Lins mud but use of air vill be permitted for suth ReCloRlc | gump or GWher agproved praae
wells i copstruttion formations. The annular opace shell be permapently filled Bure metiod from the Bottom
iy conditions, vith aement prout. The yartical zone of ‘contamination must be| 9T The casing upvard.
lazove . poalng off. Sar Note | below. ALRO sea Appendir,
WOTE T, o ly o cock mer candions ot eolume 5 Tl @ & ¢ and @ The dopth thAlewod T calumn 6, (iae T Ior condiEon of column 3, Tiac I, T8 oRly accepmble ai o mintmiun when 15 acsquate o seal o te
vertical 7ono of contamination, Creaber depch of protoctive casing 1 required in arens whore woll historica ahow that the vertical xono of coummhmtnn extends to & greater depth.,

NOTE 2, samo drillors consequct an enlarged upper dxillhole with cable ol equipment by cholce undur goologic condiriona of column 3, line d, o facilizate use of longer lepgths of pipe,
3. Although the ¢arbonate Tocks in thia Stmee axe pr y the term hus been given to them 1o the well conamuction speclficacions becaunc At ia the common feXm given w them by deillera,
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e s | proacren CONTTRUCTION SONMITH
Uncanaolidated (3 Caslng pone Taquired E The protective well casing pipe chall be firmly sested in
matariale wd.nl.'fl - tor ;::.m " 1:\;1.°th o:b:‘: "v:onl. :::ia :owt"u 1on| m Al vy foraction ;h;,,,,,. w palazeed uppor d_,.,_iimu, 18
Band oF gravel, one ia oo~ roa! - eonatruetsd vith cable too) equiment, thie anmilar ppace
gepth of at, least structed with frotary erililax. |drillias{ticas. [rilihole| 11 ve filed with clay olurry or cemsot wrout placed in
K0* to & rediua o enble 5001 ot [idmmeter. | approved manner. Ces Nots 2 below. With rotary arilling
b mile. arllling. Ses| Applica~ equipment, the upper enlarged drillhole ehall be taintatned
conatruction ble with 6% full dlameter with drilling tud or temporary well casing
conditians. rotary and the AnnUlar apace shall be permanently serled with
. Coaing dlame— drilling, drilling muq or cement wrout. sxcept that only cement grout
. wer plus 2° ahal) be yaed vhen the upper enlarged drillhols fs coo~
with rotary structed more than 2’ iato the granite. The vertical zaae
drilidng. of contaalnation muat be desled off. Jee Note 3 bolov,
Alac see Appendix,
X " . . o - 5% lems |The protective well casins pine shell be frmly mested into
o fronive on Clxr::la::iﬁh 13 Caniny dlanen IO Te Lotion of gnb‘l‘_':“‘ e oton] han the |the Tock formation. With canie 1002 Grilling the utper stin
Eite | pia = tor plup ¥ oin N larged drillnole phall be keph open vith temporary well
(Des Note 1} |materials vith some] vith cable  [the 00" gepth tool jcondin Xover e
sand Ang yravel % aw{l1ine, Mhichever i the |drillingftions. o] 1nolo | fu8107, whon socossary, and shall be kept 1/3 Tilled vith
Simma 6 o depth of ;00; i R aaet e Hot " diameter, | C1AF BIUMTY ThIOUFNOUT the dFiVing of the protettive casing.
" Lennt Lot 1o a e 2 feabie el applichn The balance of the annuler space shull be filled with clay
radiua of b mile, Nj‘:hl’m = lirtiling, o ie with slurry or eement wrout epplied {n an approved manmer. Con-
ith ¥ ook vith ratary siruction conditions for ariiline with r rqud Nt are
ardlline. e enry GrLlling, |anillins tNe dnihe s nhove Tor e )|, The vertical zone of contamlna~
"ﬁ;;:‘:;:zm e ' ; tlon must be genled off, Oon Note ) brlow. Alsc res Appandin.
a0 . {
]
" Nornaily ¥ of nlpe io roquired to oeal oiF whe veriicel |
L. [Granite or  |Unconsolidated & Cazing diame- | Net. £ 2% lere | ogne orl'ycunzmtmc?on. An i\tsmpn ohall be tnde te obtain
[quartzite materiala “o:- depth :i’:hm“:l: Hee construstion {amnllea- than the {unter below W0' and at lesst to & denth of TS' even thoush
(fee Notm 1) fleas than b sy ::11.1 ponditiona for bls, Lowar viter in quantlty MRy be enosuntered during drilling at &
within & radius of Casing e pRerRLions. sridlnole | yang above K0'. Ohould AR AdHQUALS WRLEF DROGUAIng onm
& pile. o poun A dLaretar. | pot be eneountrred beiow W1' nod down 1o o derth o 5% or
Vith rotasy Jower, conaidevation may be #iven by the Dehnrtment to permit
ks P production of the whtew above 0', Department aporovel is
:DM&WE%iDﬂ ¥equired for puch well, Mher conctruction conditione Ara the
condtionn. eume an For Line £, Toe wertical zone of contuminstion mubt
Lo uenieg UTT.  ew dobs 5 balow,  dnau swe Appendlix.

dk

Frote¢tive well casing pipe
placed in an upper anlarged
drillhole only I" greater
in distster than the nomina)
woll ¢aping pipe dinmeter,
as in only permimsibls with
rotary-aly Arilling, ahall
be assembled with weldsd
Joints &and mealsd in place
wvith drilling fiud or cemept
grout placed in the mnoulan
space by A suitable pump
from the battom of the
canlng upvard,

duked

Protective liner pipe shall
be Ansatibled with welded
Jointa. placed concmntri-
cally within the drillhole
and sealed in piece with
coment srout olaced by n
auitrble pump or other
Approved method from the
hettem of the liner pipe
upward,

1
The upper enlarped drillhole
aiametar need be only
freates than the nominal well
CBing pipe Alameter vhan the
us1l cantne pipe 1s aserpsled
Bintn and the
St bt T et T ene
Annuisl spate by R aulteble
pump or othar Approvad pren-
U MeThOS frem the bohtom
of tha tnaing upward.

NOTE 1.
-BRe
hwrtl.ulu

@lling xockd are clissed £a gERnie becauss

cause thay are commonly reforred to ns granite by drillers mogardloss of thele tue gock type. TR In¢ludes tfap fock,

arfilers constuct an onlarged upper drefllihole with cable el equipment by choice undor geologic conditions of column 3, lne |, to facilitete use of longer lnngu:s of pipe,
only 1o Tock undor conditions of column 3, lnes § & k and to the dopth indicated in column &, Une 1, fox condition of column 3, lino 1, i oaly ceceptable neé a tintmutm whon it ta adequate © scal off
of contamination, Qreater depth of profective casing 18 Tequited 1n atons whete woll runmncs phuw thot the vottical Zone of contemination extends te a greater depch,
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™
Protective well cusing pipe
plated in an uppar etlarged
drilinele anly »" prester in
dianeter than the nominal
well caning pipe diameter,
a5 1n only permispible with
rotaryealr drilling, shall
br agsembled with welded
Joints and sealed in place
with drilling mud or aement,
“rout placed in the snnular
apage by & Auitable pump
from the betiom of the
caning upwerd.

m.n,o
Protective liner pips shell
be nmsembled with welded
Jointa, placsd concentri-
oally within the drillnole
and mesled 1n place vith
coment grout placed by a
sultable puap oF otnar
approvet method from the
bottom of the 2iter pips
upvard.

°
The upper walarged drilihols
diamsier cead be only 2V
o;rnf.er rhua :.m- nominal wall
aning pipe diameler when the
:;%Tl; euéw ;!.poﬁll anassbled
L yokd Anta
T R

Grwatar depth af protELt)

NOTE 2, Same drillore

vy
GonmTuct

castig 1a recquived i arsas whany
onlarged

Tome of

lueio 6, umum.n&o.tnrmmuouotma,m-m, n & 0, in only
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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
0.376-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. Lbs. Pipe Couplings
Per Ft.
Size Threads Thickness . ‘Fhreads External Length
in & Plain in Diameter - Inches  Per Diameter in
Inches Coupling End Inches External Internal Inch Inches Inches
1 170 - 1.68 133 1.3186 1.049 11.1/2 1,876 2-5/8
1-1/4 2,30 .27 140 1.860 1,380 t-1/2 1.800 2.3/4
1-1/2 276 2,72 145 1.800 1.610 11-1/2 2,200 2-3/4
2 3.76 3.65 1564 2.376 2,087 1i-1/2 2960 2-7/8
/2 580 6.79% 203 Z.B7b 2.469 8 3.260 2-16/16
o 7.70 7.68 216 3.600 3.068 8 4,000 4.1/16
3-1/2 9.25 9.11 226 £.000 3.548 8 4,626 4-3/16
4 11.60 10.79 237 4.600 4.026 8 5200 4-5/18
5 15.00 14.62 2568 5.663 5047 8 6.2906 4-1/2
6 19.45 18.97 280 6.626 $.066 B 7.390 4-11/16
6-65/8 OD  20.00 19.49 288 6.625 6048 8RR 7.890 7-1/4
70D 28.00 22.63 317 1.000 8.366 &R 1.657 7-1/4
8 26.55 24.70 277 8.625 8071 8 9.626 5.-1/18
10 35.76 34.26 307 10.760 10.136 B 11,750 5-9/16
12 45.45 43.77 330 12,760 12.080 8 14,000 5-15/18
140D b67.00 54.67 376 14000 13.260 8 15.000 6-3/8
16 OD 65.30 62.68 315 16.000 16.260 8 17.000 8-3/4
18 OD 73.00 T0.69 376 18.000 17.250 8 19.000 17-1/8
20 O3 BL.OOD T8.60 316 20,000 10.250 8 21,000 7-5/8

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.

(e¢) 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 shall be installed as protec-
tive well casing in the permanent construction of a well, The pipe used as
the permanent protective well casing either in initial well construction
or as a liner subsequent to the intital construction shall be new pipe
produced to and meeting ASTM A-53; ASTM A-106; ASTM A-120; API
5A; API bAX; API 5L; API 51X, standards.

2. Each length of pipe 2 inches in diameter and larger shall be legibly
marked in accordance with the ASTM or API marking specificaiions for

Register, November, §979, No, 286
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the particular pipe standard showing the manufacturer’s name or trade
mark; size in inches; weight in pounds per. foot; whether seamless or
welded and, if welded, type of weld; and the ASTM or API specification
and grade monogram. '

3. The above listed ASTM and API references are availabie for inspec-
tion at the offices of the department of natural resources, the secretary
of state and the revisor of statutes and may be obtained for personal use
from the American Society for Testing and Materials, 1916 Race Street,
Philadelphia, Pennsylvania 19103 and from the American Petroleum
Institute, Division of Production, 300 Conigan Tower Bldg., Dallas,
Texas 75201, Do

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

ressed. ’

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

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

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

(g} Rotary-air drilling. When constructing wells with combination
rotary and cable-tool equipment, the respective drilling methods shall
r&ogﬁply with the requirements for rotary-air drilling and for cable-tool

rilling.

(h} Water used in drilling. Water needed in the construction of dril-
lholes shall he clear water obtained from an uncontaminated source.
Such water should be disinfected with chlorine so as to reduce to a mini-
muin the time and effort involved in the required final disinfection of
the well. (Note: See NR 112.15(3) {a).)

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

(3) FLowiNe wELLs. The construction of flowing wells shall comply
with the minimum requirements of NR 112.08 (2) and the following spe-
cial conditions: _

Register, November, 1979, No. 286
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{(a) Every practicable effort shall be made to extend the watertight

(cased and cement grouted) construction into the upper confining bed
of the artesian basin,

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

{¢) The driller shall femporarily install an approved well seal with
overflow pipe extending therefrom, if necessary, in which case a control
valve shall be installed in the overflow pipe and the flow therefrom ei-
ther limited or stopped. (Note: See figure 1.)

History: Cr. Register, June, 1975, No, 234, eff. 10-1.75; am. table 1, Register, Mazch, 1977,
No. 265, off. 4-1-77; am. (2) (intro.) and (a), Register, Apsil, 1978, No. 268, eff. 5-1-78,
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Figure 1. Principle of Construction and Control of Flowing Wells,

NR 112.09 Bored type well design and construction. (1) GENERAL,
The general construction requirements are the same as NR 112.08(1).

(2} Sreciric. Through the vertical zone of contamination the con-
struction of bored type wells shall conform to the specifications for
drilled type wells prescribed by NR 112,08 (2). They shall also conform
to the following agditional requirenients: ‘ o

(a) The minimum diameter of the casing pipe éhall be 6 inches,

Register, November, 1979, No. 286
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(b) The top of the well casing pipe shall terminate at Ieast 8 inches
above the ground grade.

(c¢) The curbing below the vertical zone of contamination shail be
properly cured concrete pipe or equal. In such case the joints shall be the

sue and groove type. Plain end or bell and spigot pipe shall not be
use

(d) The minimum inside diameter of well curbing shall be 8 inches.

{Note: The vertical zone of contamination Is the same as for a drilled sand or sand and
gravel type well. See table 1, NR 112.08(2} and figure 2.)

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

Migimum 25" or balow
verticel zone of confamination,

Mimimum 25 or below
vertical zone Of contaminarion,
whichever /3 The greater

whichaver 5 he greater

Concrete

-

P:gun 2, Bored Type Well Canstrurction. Sve NR 264

NR 112 10 Driven pomt type well design and construction, (1)

GeNERAL. The general construction requirements are the same as NR
112.08(1).

(2) Speciric. Through the vertical zone of contamination the depth of
the unperforated pipe of a driven point well shall conform to the specifi-
cations of NR 112.08(2) for drilled sand or sand and gravel type wells,

Driven point wells shail also conform to the following additional
reguirements;

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

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

(Note: See figure 3.)

Register, November, 1979, No. 286
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Figuie 30 Constnretion of Dinven-Pomt Wells i Sand snd Gravel, See Lable Loaand XR 112,10,

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

History: Cr. Register, June, 1975, No. 234, eff, 10-1-74,
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NR 112.11 Dug type well design and construction, (1) GENERAL,
The general construction requirements are the same as NR 112.08(1).

(2} Seeciric. (a) Curbing wall. The curbing wall of every dug type
well shall be substantial and watertight to a depth of at least 2 feet below
the vertical zone of contamination, which zone is the same as for a
drilled sand or sand and gravel type well, but in no case less than 25 feet
below the established ground surface at the well. The curbing through

_ the intake area shall be of adequate strength to withstand any external
pressure to which it may be subjected and must be seated flrmly enough
to prevent settling.

(b) Concrete wall, The wall shall be circular and at least 6 inches
thick with conerete so placed as to be free from voids. The concrete mix-
ture shall conform with the provisions of NR 112.19{1). Vertical and
horizontal reinforcing with ¥%-inch rods on 12-inch centers shall be pro-
vided. Rods shall laf) 12 inches but such lap shall not occur at construc-
tion joints. If possible, the wall shall be poured in ore operation but in no
case shall there be a construction joint within 10 feet of the surface, Con-
struction joints shall be left rough and shall be washed and brushed with
neat cement grout before pouring of concrete is continued, (Note. See
figures 6(a) and (b).)

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

(d) Casing pipe reduction. In lisu of extending well curbing of full
dug well diameter to the surface, a standard weight now steel pipe at
least 6 inches in diameter and mesting the requirements of table 2 and
NR 112.08 (2) (d) may be used, This pipe shall be firmly seated in a rein-
forced concrete slab which shall be mounted on the full diameter curb-
ing. Such slab shall be located so that the top is at least 25 feet below the
established ground surface at the well or at least 2 feet below the vertical
zone (oé‘)c;mtammatmn, whichever is the greater, (Note. See figures 6 (c}

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

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

(g) Upper terminal, Except when a dug well is constructed in accord-
ance with paragraph (d) of this subsection and approval has been ob-
tained from the department in conformance with NR 112.14 for con-
struction of a well pit or subsurface pump room adjoining a building
basement, the curbing shall be extended at least 8 inches above the es-
tablished ground surface, and the ground graded up around same to a
height of 6 inches above the ground so as to conduct all surface water
away from the well.

Register, November, 1979, Ne, 286 ¢
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(h) Dug well cover. The cover of a well curbed according to paragraph
(b) or (¢} of this subsection shall he made of substantial reinforced

"+ watertight concrete at least 5 inches thick and of sufficient diameter to

overlap the wall or curb by at least 2 inches. The cover shall be free from
joints. A pump installation access sleeve comprising a section of steel

- protective well casing pipe conforming to NR 112,08(2) (a} and (d)
shall be installed in the cover al the time of pouring the concrete in
fabricating the cover and shall terminate at least 8 inches above the top
" of the cover, The top of the cover shall be sloped to drain away from the
access sleeve. A manhole, if installed, shall be provided with a 4-inch
high metal curb which shall be equipped with an overlapping cover, the
sides of which extend downward at [east 1'% inches, A tight joint shall be
provided between the {op of the wall and the cover, using a plastic seal-
ing compound. The manhole cover shall bé locked or bolted in place in
such manner as to be safe and to prevent entrance of water. {Note: See
NR 112.17(1} ) g A

(i} Equipment location. No pumping eduipmen_t or appﬁrtena’nces
requiring gecess to the interior of the well for maintenance or repair op-

erations shall be installed in the well. (Note: For acceptable type of
pump installations, see figure 6.) : oo

History: Cr Reglster, 3une, 1976, No. 234, off, 1¢-1-75. -
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NR 112.12 Reconstructing dug type wells. (1) GeNERAL. The gen-
eral construction requirements are the same as NR 112,08 (1).

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

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

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

{c) Protection. Existing “dug and drilled” type wells shall be effec-
tively protected against entrance of surface and near-surface water by
extending the casing pipe of the drilled part of the well to an elevation of
at least 8 inches above the established ground surface and filling the dug

art of the well with clay slurry or equally impermeable material, remov-
;Jng tlhe top 7 to 8 feet of curbing in the process to effect a good soil to soil
ond, .

History: Cr. Register, June, 18975, No. 234, eff. 10-1-75.
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comply with-<f
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Figure 6. Drilled Well Constructed in Existing Dug Type Well. See NR 112,12,
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NR 112,13 Springs. Because of the great variation in springs from the
standpoint of sources, locations, surrounding land uses, and elevations
in relation to surroundmg areas, each spring being considered as a possi-
ble source of drinking water must be evaluated on its own merits for
possible acceFtance Requests for spring evaluations shall be made to
the central office of the department Evaluations shall be based-on the
following criteria:

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

{b) The spring outlet shall be located at least 2 feet. above the reglonal
flood water level. :

(c) The spring shall be derived from a source havmg suffmlent OVer-
burden so that if a drilled well wete constructed at a distance of 100 feet
horizontally and upgrade from the spring to produce water from the
spring source, the well construction ‘could comply with thé minimum
w}:all caging plpe depth SDElelcﬂtIOIlS of table 1, NR 112 08(2) of thls
chapter, -

12) CONSTRUCTION ‘To be accoptable as a sourcs of water for drmkmg
and food processing, in addition to meetlng the above criteria, a sprmg
shall be nrotected by the following minimum construction:

(a) Prov1smns shall be made to divert surface water runoff away from
the spring. :

(b) A reinforced poured concrete hox.structure having the following
minimum features shall be constructed to house the sprmg outlet '

1. Five- mch thlck walls.
2. Five- mch thick roof

‘ 3, ’I‘wenty four square feet cross-section, wlth a mmlmum w1dth of 4
eet.

4, Twenty-mch diameter or 20-inch square access opéning in the roof
with a 4-inch thick curbing wall extending 8 inches above the roof.

5. Overlapping, tight-fitting, shosbox-type cover w1th 4. mch sklrted
sides, constructed out of wel ed sheet steel.

6. Two 6-inch dlameter, steel-pipe sleeves in the’ roof havm mini-
mum diameters of 4 inches and extending at least 8 inches above the roof
for entrance of pump suction pipe and either a pump dlscharge plpe ora
service pipe from a pressure tank. _

7. Steel overflow pipe. :
8. Discharge pipe from pump or supply plpe from pressure tank ex-
tending through the roof and down into the spring, from which point the

dlsch{ﬂlrge pipe or suppiy pipe shall extend below grade to buildings
serve

9. Approved type samtary well seals to seal openings between pipe
sieeves and suctlon pipe and pump discharge or tank servme pipe.
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{c) An insulated housing shall be provided above the spring box for
frost protection for the pump and for the pressure tank, when installed
at the spring. (Note: See figure 7.) .

History: Cr. Register, June, 1976, No, 284, eff. 10-1-75,
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NR 112,14 Surface protection, (1) WATER SUPPLIES EXCEPT THOSE
FOR LESS THAN 4 FAMILIES, SCHOOLS, SEWAGE TREATMENT PLANTS AND HIGH
CAPACITY INSTALLATIONS. All wells governed by this chapter, except those
serving residential units housing a total of not more than 3 families, and
school water systems, high capacity water systems and sewage treatment
plant water systemns shall be provided surface protection in accordance
with the provisions of this subsection.

{(a) The watertight protective well casing pipe shall extend to a point
at least 8 inches above the established ground surface unless a permit for
construction of a separate well pit or a subsurface pumproom adjoining a
basement has been obtained from the department; except that, within a
flood plain, the top of a well shall terminate at least 2 feet above the
regional flood elevation and no pit or subsurface pumpreom shall be
constructed. (Note: See section NR 112.07(4) .} .

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

{c) On off-get installations in basements, the pump impeller or cylin-
der shall be located preferably at an elevation above the ground surface
or at least at an elevation not subject to flooding and in any case at least
2 feet above the basement floor. Pressure conduits may terminate at the
end of the horizontal line entering a basement if the elevation of the pipe
entrance is 2 feet or more above the basement floor and the basement is
in active use and not subjeet to flooding, Pressure conduit shall meet the
minimugl pipe specifications of NR 112.08(2) {(a) and (d) for the diam-
efer used.

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

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

(b) Any pitless subsurface connection to such a well shall be made
with approved threaded fittings as defined in NR 112.14(1) (b) or by
means of joints welded in accordance with the standard welding proce-
dure specifications of the department of industry, labor and human rela-
tions, Wis. Adm. Code section Ind. 53.53 (3}, and the connection shall be
made above ground water level. In addition, the pump location shall not
Register, November, 1979, No. 286
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be subject to flooding. Weld-on pitless adapter units shall be approved
units.

(c} If nonpressure conduit pipe is used to enclose suction, submers:»
ble or jet pump piping, it shall be a minimum of new 4-inch diameter or
larger diameter steel pipe meeting specifications of table 2 and NR
112.08(2) (d). Such conduit may terminate in a basement if the eleva-
tion of the pipe terminal is at least 2 feet above the basement floor and
the basement is in actwe use and is not subject to’ floodmg

(d) Restriction on the pipe material when pressunzed condmts are
used with pitless adapters and the restrictions on the terminal of such
pipe in a basement are the same as under NR 112.14(1).

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

(4) PITi.ESS ADAPTERS AND BURIED SUBMERSIBLE PUMP DISCHARGE LINES.
Buned submersible pump discharge lines connected to pitiess adapters
must be maintained under gauge pressure at all times. Therofore, no
check valves shall be placed in the puinp discharge line between a pitless
adapter and a hydropneumatic tank or approved comparable type pres-
sure vessel. The check valve shell be located either at the top of the sub-
mersible pump, in that portion of the discharge pipe wnthm the wel] or
on the adapter spocl cf an approved anit.

5y PIT PERMITS FOR OTHER THAN WELL PiTs. Pit structures for. thc
housing of offset pumps, for access to the head of a buried pressure tank
or to completely house a pressure tank sha]l not be constructed without
a permit from the department,

(6) APPLICATION FOR PIT AND SUBSURFACE PUMPROOM PERMITS, Permit
applications to construct a well pit, pump pit, ressure-tank res-
sure-tank access pit or subsurface pumproom acf joining a blllldp age-
ment, shall be made to the central office of the department on forms
provided by the department. Such permits may be granted if the con-
struction wiil be made in conformance with minimum specifications of
the depariment. (Note: See NR 112.14(1), (2) and (4).) _

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

1, Dimensions:

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

~ b. Width. The width of the pit shall be not-less than % of the length.
¢. Height. The height inside shall be at least 6 feet, but not less than 6

inches higher than any equipment installed therein. -
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d. Walls, floor and roof thicknesses. The wall thickness shall be at
least 6 inches, the floor thickness shall be at least 4 inches and the roof
thickness shall be at least 5 inches.

-2 Constructlon

a. Material. The p1t shall be constructed of poured concrete thor-
oughly. puddled in place. The concrete shall be prepared according to
specilications of NR 112.19 or by use of clean water and washed sand
and gravel or ¢rushed rock in the following proportions: 1 part cement, 2
parts sand and 3 parts gravel The water cement ratlo should not exceed
075 t0 1. :

b. Watertight Juncture The Junctron of walls, ﬂoor and roof shall be
watertight. Every condurt or s;mrlar connectron w1th the plt shali be
watertlght

) c.: Remforcement The deck or plt roof and walls of the pit structure
shall be adequately remforced to insure strength and durability. -

8, Elevatron of plt roof. The prt roof or deck shall be above the ground
surface. ' ‘ B P, - o :

4, Manhole opening;

&, Placement. The pit shall be fitted with'a manhole 0pen1n%r It shall
be located directly over the well, unless the well casing itsélf extends
through the cover, or a capped sectlon of pipe at least equal in dianiéter
an(ill thlckness to the we]l casmg 1s cast mto the p1t roof drrectly over the
weil, 1 i 2

b Size. The manhole openmg shall be at 1east 20 mches square or 20
inches in diameter, inside measurement,.and in any case shall be suffi-
ciently large to permit entrance or removal of any unrt or equrpment
that must be mstalled through the manhole.

e Curbmg The manhole opening shall be provrded wrth a reraed curb
ing fat least 4 inches thick, extending at least 4 inches higher than the pit
oo

"d. Cover. A substantlal watertlght overlappmg, trght-frttmg, shoe-
box type cover with skirted sides at least 3 inches wide shall be provided
for the manhole. A welded sheet-steel. cover is. preferred, but a cover
made out of lumber and covered in turn with sheet metal or tm wr]l be
acceptahle if mamtamed ina waterproof condltloni .

e. Exception. ‘A waterti sht, cast-iron manhole frame and cover wrth
gasket may be substrtute for the concrete curbmg I

"B, Drathage: ' "

a. Gravity type. Where practical, the pit shall be dramed by a separate
watertight gravity-type .drain dascharﬁmg to the ground surface at a
point free from flooding. The drain shall be constructed of cast iron,
copper or galvanized steel having a4 minimum diameter.of 2 iriches, **

b. Watertight sump type. When no gravity-type drain can be inatalled
in conformance with NR 112.14 (5). (a) fa, a watertight sump, having a
minimum depth of 18 inches and a minimuin cross-section of 18 inches
square or minimum diaineter of 18 inches; shall be installed,
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6. Termination of well casing. In the case of well pits, the casing shall
terminate at least 18 inches above the pit floor and be provided with an
approved watertight, sanitary well seal with gasket, or an equivalent
watertight connection with the pump. .

7. Venting:

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

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

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

{b) Subsurface pumprooms adjoining basements shall conform to the
following minimum specifications: . - : .

i

1. General.

a. The dimensions, construction material, watertight juncture, rein-
forcement, roof elevation, manhole opening, well casing termination and
pump installation shall conform to provisions of NR 112.14(5) (a) 1.
through (a) 4. inclusive, NR 112.14(5) (a) 6. and NR 112.14 (5) (a) 8.

- b. The floor elevation shall be at least 1 foot higher than the basement
floor if the basement is constructed with masonry other than reinforced
poured concrete, 3 - :

2. Drainage: '

&, The pumproom floor ragy drain to tﬁe basement ﬂéor if the base-
ment in turn is adequately drained.

b, If the basement is not adequately drained, a partition wall at least 1
foot high shall be constructed in the entranceway from the basement
and separate drainage facilities shall be provided conforming to the pit
drainage requirements of NR 112.14 (6} (a) 5.

(7} PITLESS ADAPTER WELL AND PIFE CONNECTIONS. (a) Threaded
Jjoints. When the threaded end of a well casing is not conveniently termi-
nated for installation of a pitless adapter, threads shall be provided at
the top of a cut-off well casing for attachment of the pitless adapter,
including pitless receiver tanks, by one of the following methods:

1. Cutting threads with a die.

2. Fitting and welding a full-length standard recessed coupling to the
top of the casing, after reaming out threads to a point at least % the
lingtl:i of the coupling, including the recess, for adapters with male
threads.
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3. Fitting and welding a full-length standard recessed coupling o the
top of the casing, after reaming out threads to a peint at least ' the
length of the coupling, including the recess, and installing a steel pipe
nipgle made from pipe conforming to NR 112.08(2) and threaded on
both ends, for pitless adapters with female threads,

(b) Weld-on units. An approved type pitless adapter weld-on unit
may only be installed on wells where nonpressure conduit installations
with offset pumps are permissible. These are installations for private
residences, serving not more than 3 families, (Note: See NR 112.14(2).)

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

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

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

4, Pitless adapter pipe connectors for attachment of pump piping
shall be welded to the full adapters in the factory at the time the adapter
is assembled by the manufacturer having approval to fabricate the same -
in cases of those designs not involving a casting where the connector will
be 1E)ari; of the casting. Such pipe connector units may be welded to the
well casing pipe in the field only for those installations where weld-on
adapter units are permissible. Pipe connectors shall not be attached to
well casings with compression joints, (Note; See NR 112,14(2).)

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

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. (1} (intro.), renum. (3} thru
(6) to be (4) thru (7), ¢r. (3), Register, April, 1078, No. 268, eff. 5-1-78.
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NR 112.15 Miscellaneous well construction and pump installa-
‘ion requirements, (1) WELL ALIcNMENT. The deviation of the center
line of a drilled or bored type well from plumb per 100 feet of depth shall
ngt@7 exceed the following tolerances to the depth of pump setting plus

03

Diameter of curb in inches......cveeee.. 2106 8to 10 12 or more
Deviation based on diameter .......... 100% 5% 50%

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

(2) ,Caving proTECTION. When caving or sloughing formations that -
would interfere with the preper functioning of the well or the pumping
equipment are encountered, entrance of foreign material shall be pre-
vented by means of liner pipe, cementing or other approved methods.
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Figure 9. Pitless Receiver Tank Installation.

Register, November, 1979, No. 286
Environmental Protection




DEPARTMENT OF NATURAL RESOURCESN R 263

112

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

(@) Disinfection. The well shall be disinfected in the manner pre-
acribed by the department. In addition, the pump installer shall disin-
fect the pump and discharge piping, the pressure vessel or reservoir,

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

-{¢) Testing. The well shall be tested by pumping, except when flowing
in excess of requirements, to determine the amount of drawdown and
the quantity and stability of the yield within the requirements of NR
112.17(1} (b), NR 112.03(2), and NR 112.08(1) {c), or if in excess
thereof, as specified by agreement with the purchaser. With flowing
wells, the static water level in a stilling pipe or artesian pressure under
static-conditions shall be measured as shall be the drawdown or reduc-
tion in artesian pressure.

{d) Sealing. The well shall be sealed or covered with an approved type
weél 18'??%)01)' well cap. (Note: See NR 112.17(1}, NR 112,17 (2) and NR
112. BE . )

- (4) Brasting, The use of explosives for increasing or recovering yield
of any well developed into limestone, shale, granite or quartzite forma-
tions, or of any sandstone well in which casings and liners are not
grouted or in which the diameter of the drilthole is larger than that of
casings or liners above the point of shooting, shall be undertaken only
under permit from the department. (Note: See NR 112,16(3).)

(5) CHEMICAL CONDITIONING. (a)} Noncontintous treatment of wells
and pumps. The use of dry ice, detergents, chlorine, acids, or other
chemicals in wells for the purpose of increasing or restoring yield; the
use of chemicals, other than chlorine, to combat iron bacteria and sulfur
bacteria well infestations and the use of chemicals, other than chlorine,
for treatment of pumps for removal of scale or chemical depositions
shall be undertaken only under permit from the department. No permit
is required for batch chlorination of wells and pumps for disinfection
purposes. Chemical treatment of wells requiring a permit shall be done
under supervision of a registered well driller or Wisconsin registered
professional engineer. Chemical treatment of pumps requiring a permit
as established In this subsection shall be done under supervision of a
re%istered pump installer or Wisconsin registered professional engineer.
All chemicals other than drg; ice or chlorine shall be compounds detex-
mined to be acceptable by the department. {Note: See NR 119.16(3).)

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

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

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

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

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

(8} INJECTION OF FERTILIZERS OR OTHER CHEMICALS FOR AGRICULTURAL
PURPOSES. (&) Potable water supplies or systems. The injection of fertil-
izers and pesticides into the discharge pipe or water system is prohib-
ited, Use of such chemicals shall be accomplished by repumping from a
steel reservoir tank or a watertight pond. The discharge from the well
pump into such reservoir or pond shall have a free fall from a point at
least 2 feet above the established reservoir or pond overflow elevation.

(b} Non-potable water supplies. The injection of fersilizers into the
well or pump suction pipe is prohibited. Injection of fertilizers into a
pump discharge pipe should preferably be done in the discharge pipe of
a booster pump delivering water from a reservoir or pond into which the
well pump discharges with a free air-break, If injection of fertilizer into
the well putnp discharge pipe is planned, it shall be done with a positive
feed pump at a point following an underwriters laboratories approved
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check valve and preferably a double check valve. The chemical feed
pump shall be shut off at least 5 minutes prior fo shutting off of the well
pump 80 as to purge the chemical from the water line. Injection of pesti-
cides into the well pump discharge line is prohibited.

History: Cr. Register, June, 1876, No. 234, eff. 10-1-75; cr. (8), Register, April, 1978, No.
288, off. 5-1-78.

NR 112,16 Samples and reports. (1) WATER saMPLES. Upon comple-
tion of the well construction, except those not intended as a source of
water supply for drinking or food processing purposes, the well driller
shall collect a water sample from the well, by use of a pump, for bacterio-
logical analysis. Likewise, upon completion of the installation of pump-
ing equipment and disinfection and flushing of the well and water sys-
tem, except those not intended as a source of water supply for drinking
of food processing purposes, the pump installer shall collect a sample
from the well for bacteriological analysis, Exceptions to these proce-
dures will be permitted when the well driller also installs the pump, in
which case submission of the required sample upon completion of the
pump installation will be considered satisfactory compliance. Where un-
foreseeable contamination is encountered, the initial construction of a
well will be considered coinplete if the construction conforms to provi-
sions of thig chapter. The water samples shall be submitted either to the
state laboratory of hygiene or fo an independent laboratory certified
under the state laboratory certification program to do bacteriological
examination of water; provided that such certified laboratory will file -
the water sample data sheet and a copy of the water sample analysis
rep(l)rt_with the department within 20 days following completion of the
analysis.

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

(3) WELL CONDITIONING REPORT TO DEPARTMENT, Within 20 days after
completing any well blasting or chemical treatment operation the well
driller, pump installer or other supervisor shall submit a complete re-
port as to methods used and the results achieved for cases covered by the
section. (Note: See NR 112.165(4) and NR 112,15(5) (a).)

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

History: Cr. Régister, June, 1976, No. 234, eff, 10-1-75; am. {1}, Register, April, 1978, No.
288, off. 5-1-78.

NR 112.17 Pump installation and econstruction. (1) GenErAL. The
installation of every pump shall be so planned and carried out so that
the pump will be:

(a) Installed in such manner that the pump and its surroundings can
be kept in a sanitary condition.
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(b) Properly sized so as to preduce the volume of water necessary to
meet t?e) ;equirement of an adequate water supply. {Note: See NR
112,03 (2). :

(¢) Designed to meet the well characteristics, durable in character
and installed in such manner that continued operation without priming
is assured at the time of installation,

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

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

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

(3) Hano pump. (a) Every shallow well type hand pump and every
deep well type hand pump head, shall be so designed and fabricated that
no unprotected opening connecting with the interior of the pump exists.
The spout shall be of the closed type. (Note: See NR 112,17 (4) .}

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

(4) Power priven puMPp. {a) Pump setting. 1, Any deep well vertical
centrifugal pump shall be so mounted on or over the well casing pipe or
on a pump foundation or & pump stand as to permit effective sealing of
the top of the well. Any power-driven shallow well suction pump, deep-
well piston pump or deep-well jet pump located over the well shall be
installed insuch manner gs to permit installatioh and removal of an ap-
proved type seal at the top of the well, such as an approved type unit
with expandable rubber gasket, o :

2. In case the pump unit is not located over the well, and the shallow
well pump suction pipe, submersible pump discharge pipe or jet pump
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piping emerges from the top thereof, an approved type seal with expand-
able rubber gasket or approved equivalent seal shall be provided be-
tween the well casing and the piping. A similar type seal with expand-
able rubber gasket shall be provided at the terminal of a nonpressure
conduit containing suction, submersible or jet pump piping.

3. On above-ground pump installations, provided the elevation of the
top of the well is at least 2 feet above the regional flood water level at the
site and provided the discharge head base of a vertical centrifugal pump
will be mounted on a base plate or foundation in such manner as to ex-
- ¢lude entrance of insects into the well, the discharge head shall prefera-
bly be set on a concrete pump support base with protective well casing
pipe projecting at least one inch above the concrete pump support base
and into the base of the discharge head or the discharge head shall be
installed with its base flange set with gasket onto a pipe flange attached
to the top of the protective well casing by threaded or welded joint and
with the discharge head flange bolted to the pipe flange. (Note: See sec-
tions NR 112.14(1), {2) and {(3) and NR 112.17(8) .}

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

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

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

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

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

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

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

4. Thermostatically controlled electrical heating unit.
5. Removable or hinged roof. ’

8. Insulated walis and roof,

7. Walls firmly secured to floor.

8. Dimensions and actual details of wall and roof design are optional.
The dimensions in table 4, figure 12 aré recommendations. (Note: See
section NR 112,14 (2) and figures 12 and 13.)

{c) Lubrication of vertical centrifugal pumps. 1. Oil lubricated verti-
cal centrifugal pumps are limited to those cases where they are necessary
to provide positive lubrication at deep pump settings but in no case shail
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they be approved for wells in unconsolidated formations or where the
pump operation is expected to lower the water level in the well during
pumping to a point less than 5 feet ahove the bottom of the protective
well casing pipe.

2. Normally water hubricated vertical centrifugal pumps are required.
For water levels desper than 50 feet, provision shall be made for
prelubricating the column bearings prior to pump startup. The necessity
of lubrication during pump backspin when allowed to oceur shall be de-
termined and provided if necessary. Water for lubrication of pumps
shall be supplied by piping connected to the water pressure syster,

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

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

(f) Installation of meiers. Water meters shall be installed at a point
in the pump discharge pipe prior to its connection to the hydropneu-
matic tank and prior to any branch service line. .
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HIGH CAPACITY, SCHOOL AND SEWAGE TREATMENT PLANT
DRILLED WELL REQUIREMENTS — POTABLE WATER SUPPLY

i 2 3 4 Upper Dritlhole 9 10 1
Nature Minimum Lower | Maximum
of Water Geologic Nominal Upper Enfarged Drilthole Regular Drillhole Drifihole | Nominal
Bearing Formations Casing 5 6 7 8 Minimum | Protective
Formation Overlying Diameter Minimum Minimum Minimum Bottom Well Liner
Type | (Aquifer) Aquifer Inches Diameter Depth Diameter | Elcvation| Dimmeter | Diameter Construction Conditions
a. | Sandor Sand or mixture | 6™ See Well casing pipe | 60” with cable [6” See Exception|6™ Not a.. The protective well casing pipe normally shall extend to a minimutm depth of 65* and
gravel of sand and gravel; [ construction joutside diameter {tool drilling & |construction [See note 2 applicable.} to a minimum depth of 100" for sewage ireatment plant wells or to such greater depth th:
or clay or similar | conditions.  plus 3" if well 60" plus such  |conditions.  |below. will assure that the well casing will extend to a minimum of 5” below the pumping water
material containing casing will be additional level. With cable tool drilling the upper enlarged drillhole shall be kept open with
layers of sand and assembled with [ depth necessary| temporary well casing, unless the dnlll}ole will penetrate clay or other material which will
gravel: or clay or welded joints; or | to place the similarly stand open, and the upper drilthole shall be kept 1/3 filled with clay slurry

similar material to
varying depths.

coupling outside
diameter plus 3"
if well casing will

be assembled with

threaded and
coupled joints.

desired length
of screen, with
rotary drilling,
urless a gravel-
pack is planned;
in which case
the depth of
outer drillhole
shall be a
minfmum of
65" plus the
desired screen
length in either
type of drilling.
Exception to
this require-
ment holds for
sewage treat-
ment plant
wells where

the minimum
amount of
protective well
casing pipe
shail be 100°.
See note 2
below.

throughout the driving of permanent well casing. With rotary drilling, the outer drillhole
shall be maintained at full diameter with drilling mud. The annular space surrounding
the protective well casing to minimum depth of 60 fect normally and to 95 feet in sewage
treatment plant wells shall be permanently sealed with cement grout placed by a suitable
pump from the bottom of the annular space upward, When an outer pipe is used to
maintain the enlarged upper drillhole it shall be pulled back at least 10° but preferably
shall be entirely removed immediately following completion of grouting the well. The
vertical Zone of contamination shall be sealed off. See notes 1 and 2 below.

An adequate screen shall be provided. Unless a gravel-pack well is planned, the screen
shall be installed in such manner that removal or replacement can be accomplished
without adversely affecting the watertight construction of the well, For economic reason:
an inner pipe separate from the protective well casing to which the screen would be
attached is not required, but it is preferred. Either the placement of the screen to the
bottom of the drillhole and jacking back of the casing or the bail-down method will be
acceptable for the initial screen placement. When a separate pipe is used to place the
screen within the protective casing, the pipe shall have a nominal diameter at least 2" less
than that of the inside diameter of the protective well casing, in which case the
protective well casing shall have a minimum diameter of 87, unless a gravel-pack well
construction is planned. With a construction having an inner pipe attached to a screen
and a gravel-pack, the inner pipe nominal diameter shall be 4 less than the diameter of
the protective casing diameter and the outer drillhole shall have a diameter conforming
to requirements of column 5. In either case, the protective well casing pipe shall conform
to the pipe standards of NR 112.08(2) (d).

In a gravel-pack well construction, the gravel used shall be properly graded, washed and
sterilized igneous rock gravel free from foreign material. If filler pipes will be instatled,
they shall not be attached to the protective well casing at an elevation less than 127 abibyve
the established ground grade at the well or the floor of a building or pump house or well
house. The gravel-pack shall be placed through an adequately sized temporary pipe and
the gravel-pack shall not extend to an elevation higher than 62’ normally, and 97" in the
case of sewage treatment plant wells, below the established ground surface. A minimum
of a 2’ sand seal shall be placed upon the gravel-pack and the remainder of the annular
space shall be filled with cement grout placed by an approved pressure method. There
shall normally be placed a minimum of 60° of cement grout. See notes 1 and 2 below,

NOTE 1. Greater depth of casing is required in areas where well histories show that the vertical zone of contamination extends to a greater depth.
NOTE 2. Minimum casing depth for sewage treatment plant wells shall be 100",
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! 2 3 4 Upper Drillbole 9 10 m
Nature Minimum Lower Maxbnusn
of Water Geologic Nominat Upper Enlarged Drillhole Regulfar Driflliole Driflhole | Neominal
Bearing Formations Casing 5 6 7 8 Minimum 3 Prodective
Formation Overlying Diameter Minimum Minimtum Minimum Bottom Well Liner
Type | (Aquifer) Aquifer fuches Diameter Depth Diameter § Elevation] Diameter | Dinmeter Construction Conditions
b. {Sandor Sand or 2 mixture }6” See None required | 307 with cable | 67 See See 6" Not be. The well casing pipe normally shall extend to a minimum depth of 33" or to such
grave] of sand and gravel. | construction | with cable tool {tool drilling & | construction jconstruc- applicable |areater depth that will assure that the well casing will extend to a minimum of 5’ below
conditions. | drilling but shall ]3Q° plus'such | conditions.  [tion the pumping water level. With cable tool drilling the upper enlarged drillhole shall be
be casing diame- }additional * [conditions kept open with temporary well casing, unless the drillhole will penetrate elay or other
ter plus 47 if one [ depth necessary) material which will similarly stand open, and the upper drillhole shall be kept 1/3 filled
Is constructed. [ to place the with clay slurry throughout the driving of permanent well casing. With rotary drilling,
See construction | desired length the outer drilthole shall be maintained at full diameter with drilling mud. The annular
conditions. of sereen, with space surrounding the protective well casing to a minimum depth of 30 feet, when one
Casing diameter | rotary drilling, is constructed, shall be permanently sealed with clay slurry or cement grout placed by a
plus 2 w"lt.h unless a ) suitable pump from the bottom of the annular space upward. When an outer pipe is
rotary drilling. | gravel-pack is used to maintain the enlarged upper drilthole it shall be pulled back at least 10" but
planned, in preferably shall be entirely removed immediately following completion of grouting the
which case the well. See note 1 below.
depth of outer
drillhole An adequate screen shall be provided. The screen shall be installed in such manner that
shall be a remeval or replacement can be accomplished. For economic reasons an inner pipe
minimum of separate from the protective well casing to which the screen would be attached is not
35’ plus the required, but it is preferred. Either the placement of the screen to the bottom of the
desired screen drillhole and jacking back of the casing or the bail-down method will be acceptable for
length in either the initial sereen placement. When a separate pipe is used to place the screen within the
. type of drilling. well casing, the pipe shali have a nominal diameter at least 2*° less than that of the inside
- - - - e - - diameter of the well casing, in which case the well casing shall have a minimum diameter
¢ |Sandand |Sand or mixture of (67 See None required | 30° with cable | 67 See See 6 Not of 87, unless a gravel-pack welf construetion is planned. With a construction having an
gravel sand and gravel;or |construction | in sand and tool diilling & | construction |construc- applicable |inner pipe attached to a screen and a gravel-pack, the inner pipe nominal diameter shall
clay or similar conditions. gravel with cable | 30° plus such | conditions.  |tion be 4” less than the diameter of the well casing diameter and the outer drillhole shall have
material containing too] drilling. additional conditiong

layers of sand and
gravel; or ¢lay or
similar material to
varying depths.

Casing diameter
plus 4™ with
cable tool if one
drilled in sand
and gravel ot is
required when
drilling in clay or
similar material.
Casing diameter
plus 2 with
rotary drilling.

depth necessary
to place the
desired length
of screen, with
rotary drilling,
unless a gravel-
pack is planned,
in which case
the depth of
outer drill-
hole shall be a
minimum of
35’ plus the
desired screen
length in
either type of
ddlling.

a diameter conforming to requirements of column 3.

Int a gravel-pack wefl construction, the gravel used shall be properly graded, washed and
sterilized igneous rock gravel free from foreign material. If filler pipes will be installed ,
they shall not be attached to the protective well casing at an efevation less than 12
above the established ground grade at the well or the floor of & buitding or pump house
or well house. The gravel-pack shail be placed through an adequately sized temporary
pipe and the gravel-pack shall not extend to an elevation higher than 32’ below the
established ground surface. A minimum of a 2" sand sea} shall be placed upon the

gravel pack and the remainder of the annular space shall preferably be filled with cement
grout placed by an approved pressure method, but drill cuttings or clay slurry will be
acceptable. See note 1 below.

NOQTE 1. Some drillers construct an enlarged upper drilthole to a depth of several feet with cable tool equipment by choice under geologic conditiens of column 3, Tine b, to facilitate use of long lengths of pipe.
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! 2 3 4 Upper Drilthole 9 [y u
Natuze Minimum . Lower | Maximum
of Water Geologic Nominal Upper Enlarged Drilthole Regutar Brilthnle Drilthole | Mominal
Bearing Formations Casing 5 6 T 8 Minimum | Protective
Fomztion Overlying Diameter Minimum Minintum Minimum Bottom Well Liner
Type | (Aguifer} Aquifer Lnches Binmeter Depth Dasmeter | Elevation] Dianseter | Dimmeter Constrac tion Conditions
| Limestose Uneonsolidated H" Casing vutside  [60" with cable |6” with cable See con- [ Pipe .1y, | The protective well casing pipe shall be firmiy seated | d,e,f
(Sez nole 3 materials, nwinty diameter plus 3 |loot driling &  tool drilling.  [siruction 37 less iy the rock formation. Wilh cable tool drifling, the | Prolective well casing pipe shall
Yy o shale fsand or gravel 1o il well easing pipe [Lo rock w_'u!x Nut applicable feonditions than lower {upper enlarged drillhole sliall be kep? open with be placed concentivally within
" y & A wil! be assembled [rotary deifling. Twith rintary exceplion drillhole  [1emporary well casing and the annular space shall be | the upper enlurged dritlhole
(Sec note [depth ol at least 60 with welded excepl for sew- fdrifling. soe note 4 diameter  |permanently sealed with cement grout, Wil rotary | having a minimun diameter con-
3 tou eadiug of Y mile juings. Caupling Jage treatmen betow. excepl deitling, the upper enferged drillhole shall be main- forming to column 3, lines . ¢
No record of sink outside dinmeter fplant wells if that Tor [ tained at Full diameler wilh drilling mudd o with and 1, depencing upon the man-
holes. test holes, plus 37 il well  grock lies at wells 107 Temporary well caging and the annular space shall be | ner of assembly of pipe. The
quarries or casing will he depth less than in diz.ar §permanently sealed with cement grout. Tempnru[y pipe shall be sealed in place with
; . assembled with 100" the mini- less pipe  Fouter casing shadl be removed immediately folfowing 5 cement grout applied by a svilable
abandoned welis in threaded and mum depth of dia. shall | grouting. The vertical zone of contaminalion ntust bd pump I'rom the bottom of the
sbove ared. coupled joints.  |drillhole is 100 be nominal sealed off. See notes | and 4 below. cusing upward.
See nole 4 27 less
helow. than drill- Protective liner pipe shall be
lole dia. assembled with welded joints,
. placed concentrically within the
v, | Limestune [Clay or similar 6" Casing outside 160" with cable |67 with eable [See com- [ Pipe 0D, 1 The protective wel? casing pipe shall be firmly seated | deitthole and sealed in place with
(See note fmuterial or such dinmeter plus 3 Htool dilling & [tool drilling.  [struction 3 less it e rock Formation. With csble too! drilling. the [ cement grout placed by a suituble
2) or shale {maderials with some if well casing pipefto rack with | Not applicable jeonditiong than Yower| upper enlarged drillliole shall be kept 1/3 filled with | placed by a suitable pump or uther
(See note |sand and gravel will be assembled Jrotury drilling. {with cotary  fexception drillhole | clay slurry throaghowt the driving of the protective approved method fron: the bottom
3 #omes o depth of at with welded except for sew- |drilling, see nole 4 diameter | well casing, unless caving lormations are expected,in | of the liner pipe upward.
least 60" 1o a radius joinis. Coupling “|age treatmen) helow. excepl which case o lemporary cuter casing shatl be used.
of % mile. No vutside diameter (plant wells it that Tor  { The ancular space shail be permanently (ited with When developing wells in the sand-
record ol sink hotes, plus 37 i well rock lies al wells 10 Jeement grout applied in an approved manner. stone aquifer overlain by the
test holes, quarries casing will be depth ess than in div. oy E Construction conditions lor drilling with rotary “Maquoketa™ shale and Niagary
or nhandoned wells assembled with (100" the mini- i equipmenl are the smne us sbove for d. Temporary | formelion, the Niagara formation
in ahave areir. theeaded and mum depth of ower casiag shall be removed inmediately following | should be cased off in all cases ang
coupled joints.  [driblhole is 1007 be nominall grouting. The vertical zone of contnmination must | shali be cused off where the deep
See nole 4 T less he sealed ofT. See notes | and 4 helow. aquifer water has a high dissolved
helow, than drilf- solids content. Liner pipe placed
hole dia. “ thraugh the shale only Lo prevent
caving shall be @ minimum of 27
.} Limestone | Uncansolidsted 67 Casing outside (10" into un- Noz o Pipe 0.D. { The upper enlaned driflhole thraugh caving forma-  { less in diameler than the drillhole
(Sec note | malerials for depth diameter plus 3 |ereviced rock  Japplicable. 37 less tions ahove the rock shall be kepr open by temporary] and the bottom 20 shafl he sealed
2}or shale [less than 60 within il weli casing hulow 307 i than lower| well casing with cable tool drilling and with sech cas- [ in place with cement grout or clay
(See note [a rndius of % mile. pipe will bhe either timerock drilthale  Jing ar drilling mud with rotary deilling. 1f the Torma-| slurry,
3 No record of sink assembled with  [or shale, except digmeler | ton over the rock is elay or material wlsich will
holes. test holes, welded joints. Tor sewsge except similarly stand open, with retary dritling the drifl

spuarries or abandun
ed wells in ahove
drii.

Coupling owtside
diameter pius 37

|36 well casing will

be assembled
with threaded
and coupled
oinls.

Ireatment plant
wells the mini-
i depth is
100°, See note
4 below.

that Tor
wells 167
in diu. or
less pipe
di:Lghrii"

“1be nontinal

2 less
than il
nok dia.

cuttings shall be removed by drilling mud. The
annul space shall be permanently (Bled with cement
grout. Temporary outer casing shall be renzoved
immediately following prouting. The vertical zone of
cuntaminztion must be sealed ofl. See notes | & 4
below,

NOTE |. Casing only to rock tnder conditions bf eolumn 3, lines d & ¢ and to the depth indicated & colwnn 6, line £ for condition of column 3, line £, is only acceptable as u mininzum when it is adequate to seal off the vertical zone
of conlamination. Greater depth of protective casing 3 réquired in areas where well histories show that the vertical zone of contamination exlends to a greater depth,

NOTH
NOTE

T

. Although the carbonate racks in this state are primarily dolomites, the tern limestone has been given to them in the well eonstruction specifications because i1 is the common term given to them by drillers.
Wells normally shall not he developed into a shale formation, Such constructions are fimited primarly te “Maquoketa™ shale where the limestone is missing or very thin but only when the shate is known 10 be firm enough

sa that the drilthole will remain open and the water therefrom is not turbid. These wells may occur slong the western edge of the Niagara dolomite exiending from Door Connty te the Hlinais border, al Blue Mound, at the
Platteville Mound and in the Sinsinawa area in Grant County. Shate wells under similar geologic conditions in ather areas of the state where overlying rock is missing or thin wiil also be acceptable.
NOTE 4. Minimum casing depths for sewnge treatment plant wells shall be 100,
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NOTE 2.
NOTE 3.

! 2 3 4 Upper Dritthole 9 10 11
Nature Minimam Lower Maximum
of Water Geologic Nominal Upper Enlarged Drilthole Regular Drillhole Drillkole | Nominal
Bearing Formations Casing 5 6 7 8 Minimum | Protective
Fomation Overlying Diameter Minimum Minimum Minimum Bottom Well Liner
Type | {Aquifer) Aquifer inches Diameter Depth Diameter | Elevation] Diameter | Diameter Construction Conditions
g. | Limestone [Unconsolidated 6 Casing diameter | None required 6" with cable See con- 6" Not The protective well casing pipe shall be firmly seated | g, h
(See note materials, mainly plus 47 if one is | with cable tool ftool drilling.  {struction applicable. |in the rock formation. When an upper enlarged drill- | Well casing pipe placed in an
2} or shale [sand or gravel, to constructed with |drilling. To Not applicable fconditions| hole is constructed with cable tool equipment, the upper enlarged drillhole only
(See note |depth of at least 40°. cable tool drill-  |rock with with rotary annular space shall be filled with clay sturry or 27" greater in diameter than
3} ing. See con- rotary drilling. |drilling. cerment grout placed in an approved manner. See the nominal well casing pipe
struction condi- note 1 below. With rotary drilling, the upper diameter, as is only permissible
tions. Casing enlarged drilthole shall be maintained at full diameter { with rotary dritling, shall he
diameter plus 2”7 with drilling mud or with temporary well casing and | assembled with welded joints
with rotary the annular space shall be permanently sealed with | and sealed in place with drilling
drilling. drilling mud or cement grout, except that only mud or cement grout placed in
cement grout shall be used when the vpper enlarged | the annular space by a suijtable
drillhole is constructed more than 2 inte the lime- pump from the bottom of the
stone. casing upward.
h. | Limestone {Clay or similar 67 Casing diameter |To the bottom [6” with cable [See con- 6" Not The well casing shall be firmly seated into the rock
(See note |material or such plus 4™ with of the clay or [tooldrilling. |struction applicable. | formation. With cable tool drilling, the upper entarged ;
2) or shale jmaterials with some cable tool drill- | to the 20° Not applicable |conditiony drilthole shafl be kept 1/3 fifled with clay slurry The u ar ;
; ) , h ot . . pper enlarged drillhole
(See note [sand and gravel ing. Casing depth, which- |with rotary throughout the driving of the well casing, unless cav- § go, 0 407 Co b2 e oo
3 zones to depth of diameter ptus 27 | ever is the drilling. ing formations are expected, in which case a tempor- than the nominal wel){ C'lsiﬁ ¢ ioe
at least 40°. with rotary lesser, with ary outer casing shall he used, The annular space dizmeter when the WB”‘C‘ISi%Ip 3
e . R asing
drilling. See cable tool drill- shall be permanently sealed with clay slurry or ipe i bled wi
X b oy pipe is assembled with welded
construction ing. To rock cement grout applied in an approved manner. ioints and the cement growt is
{ conditions. with retary Construction conditions are the same as for line g. ! taced in the annul Sg ace by 4
drilling. Temporary cuter casing shall be removed immediate- pid ar sp y
f - 7| suitable pump or other approved
ty following grouting of the well. pressure method from the bottom
i. | Limestone {Unconsolidated 6" Casing diameter | 10’ into Not 67 {Not The upper enlarged drillhole through caving of the casing upward.
(See note |materials for depth plus 4" with uncreviced applicable. applicable.] formations above the rock shall be kept open by
2 or shale {less than 40’ cable tool ddll- | rock below 30’ temporary well casing with cable tool diilling and
(See note ing. Casing in limerock. with such casing or drilling mud with rotary drilling.
3} diameter plus 2" | 40° in shale, If the formation over the rock is clay or material
with rotary which will similarly stand open, with rotary drilling
drilling. See the drill cuttings preferably shall be removed by
construction drilling mud but use of afr will be permitted for such
conditions. geologic formations. The annular space shall be
permanently filled with cement grout.
'NOTE 1. Some drillers construct an enlarged upper drilthole with cable tool equipment by choice under geologic conditions of column 3, line g, to facilitate use of Jonger lengths of pipe.

Although the carbonate socks 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.
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 oceur along the western edge of the Niagara dolomite extending from Door County to the lllinois border, at
Blue Mound, at the Platteville 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 be acceptable.
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1 2 3 4 Upper Drillhole ki 10 1
Nature Minimum Lower | Maximum
of Water Geologic Nominal Upper Enlatged Drillhole Regular Drillhole Drifthole | Nominal
Bearing Formations Casing 5 6 7 8 Minimum | Protective
Formation Overlying Diameter Minimum Minimum Minimum Bottom Well Liner
Type | (Aquifer) Aquifer Inches Diameter Depth Diameter | Elevation| Diameter | Diameter Construction Conditions
j. Granite or [Unconsclidated 6" Casing outside 60" with cable |6 with cable |See con- 6> Pipe O.D. | The protective well casing pipe shall be firmly seated | j, k, |
Quartzite |materials mainly diameter plus 3" | tool drilling & |tool drifling-  [struction 37 less in the rock formation. With cable tool drilling, the Pmtea.twe well casing pipe shall
(See note Dfsand or gravel, to if well casing to rock wit Not applicable|condi- than tower | upper enlarged drillhole shali be kept open with be placed concentncalli) within
depth of at teast 60° pipe will be rotary drilling,|with rotary  |tions. driiole | temporary well casing and the annular space shall be | the upper enlarged dniihule
to a radius of 4 assembled with | except for sewddrilling. Exception| dia. except| permanently sealed with cement grout. With rotary | having a minimum diameter
mile. welded joints. age treatment see note 3 that for | drilling, the upper enlarged drillhole shall be main- | conforming to column 5, lines
Coupling outside | plant wells if below. wells 10™ {tained at full diameter with drilling mud or with j.kand I, depending upon the
diameter plus 3" { rock lies at in dia. or |temporary well casing and the annular space shall be | manner of assembly of pipe,
if well casing will| depth less than| less pipe | permanently sealed with cement grout. Temporary | The pipe shall be sealed in place
be assembled 100 the dia. shall [outer casing shall be removed immediately following | with cement grout applied by a
with threaded minimum be nominat{ grouting. The vertical zone of contamination must { suitable pump from the bottom
and coupled depth of drill- 2" less be sealed off. See notes 2 and 3 below. of the casing upward.
joints. hole is 100" than drill-
See note 3 hole dia. Protective liner pipe shall he
below, ) assembled with welded joints,
k. |Granite or |Clay or similar 6> Casing outside 60" with cable {6 with cable |See con- 6" Pipe O.D. | The protective well casing pipe shall be firmiy seated | Placed concentrically within the
Quartzite {material or such diameter plus 3" | tool drilling & {tool drilling, {struction 37 Jess into the rock formation. With cable tool drilling, the | drillhole and sealed in place with
(See note 1}{materials with some if well casing pipe{ to rock with [Not applicable}condi- than lower | upper enlarged drillkole shall be kept 1/3 filled with | ¢ement grout placed by a suit-

. |sand and gravel will be assembled | rotary drilling,| with rotary  ftions, drifthole | clay slurry throughout the driving of the protective able pump or other approved
zones to a depth of with welded except for sew} drilling, Exceptior§ dia. except| well casing, unless caving formations are expected, | Method from the bottom of the
at least 60" to a joints. Coupling | age treatment see note 3 that for | in which case a temiporary outer casing shail be used.] liner pipe upward.
radius of % mile. outside diameter { plant wells if below. wells 10" | The annular space shall be permanently filled with

plus 3™ if well rock lies at in dia. or | cement grout applied in an approved manner.
casing will be depth less than less pipe | Construction conditions for drilling with rotary
assembled with 160’ the dia. shall jequipment are the same as above for j. Temporary
threaded and minimum be nominal] cuter casing shall be removed immediately following
coupled joints. depth of drill- 2" less grouting. The vertical zone of contamination must
hole is 100”. than drili- | be sealed off. See notes 2 and 3 below,
See note 3 hole dia. -
below.

l. Granite or |Unconsolidated 6" Casing outside 60° except Not 6” Pipe 0.D. | The upper enlarged drillhole through caving
Quartzite {materials for depth diameter plus 3" | for sewage appiicable. 3” less formations above the rock shall be kept open by
{See note 1) less than 60 within if well casing pipe| treatment than lower| temporary well casing with cable tool drilling and

a radius of % mile. will be assembled | plant wells | drillhole | with such casing or drilling mud with rotary drilling.

with welded the minirrum dia. except] If the formation over the rock is clay or material
joints. Cougling | depth is 100" that for | which will similarly stand open, with rotary drilling
outside diameter | See note 3 wells 10" { the drill cuttings shall be removed by drilling mud.
plus 37 if well below. in dia. or | The annular space shall be permanently filled with
casing will be less pipe | cement grout. Temporary cuter casing shall be
assemnbled with dia. shall | removed immediately following grouting. The
threaded and be nominal vertical zone of contamination must be sealed off.
coupled joints. 2" less See notes 2 and 3 below.

than drill--

hole dia.-

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.
NOTE 2. 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 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 greatcr depth.
NOTE 3. Minimum casing depths for sewage treatment plant wells shall be 100°.

Register, November, 1979, No. 286



HIGH CAPACITY AND SCHOOL

TABLE 3

DEPARTMENT OF NATURAL RESOURCES

NR 112

DRILLED WELL REQUIREMENTS — NONPOTABLE WATER SUPPLY

279

2 3 4 Upper Drillhole ? 10 1
Nature Minimum Lower | Maximum
of Water Geologic Nominal Upper Enlarged Dritlhole Regular Drillhole Drillhole | Nominal
Bearing Formations Casing 5 6 7 8 Minimum | Protective
Formation Overlying Diameter Minimum Minimum Minimutmn Bottom Well Liner
Type | (Aquifer) Aquifer Inches Diameter Depth Diameter ] Elevation| Diameter | Diameter Construction Conditions
m. | Granite or |Unconsolidated 6" Casing diameter | None required {6 with cable {See con- 6" Not The well casing pipe shall be firmly seated in the rock {m,n
Quartzite |materials mainly plus 4”if one is | with cable tool{tool drilling. |struction applicable |formation. When an enlarged upper drillhole is Well casing pipe placed in an
(See note 1]sand or gravel, to constructed with | To rock with {Not applicableicondi- constructed with cable tool equipment, the annular | upper entarged drillhole only
depth of at least 40° cable tool drilling.| rotary drilling. {with rotary  {tions. space shall be filled with clay slurry or cement grout | 2" greater in didmeter than the
See construction drilling. placed in an approved manner. See note 2 below, nominal well casing pipe
conditions. With rotary drilling equipment, the upper enlarged diameter, as is only permissible
Casing diameter drillhole shall be maintained at full diameter with with rotary drilling, shall be
plus 2 with drilling mud or temporary well casing and the annular | assembled with welded joints
rotary drilling, space shall be permanently sealed with drilling mud | and sealed in place with drifl-
or cement grout, except that only cement grout shall | ing mud or cement grout
be used when the upper enlarged drillhole is con- placed in the annular space by
structed more than 2" into the granite. a suitable pump fiom the
bottom of the casing upward.
n. | Granite or |Clay or similar 6” Casing diameter { To the bottom |6” with cable [See con- 6" Not The well casing shall be firmniy seated into the rock
Quartzite Imaterial or such plus 4° with cable] of the clay or |tcol drilling. |struction applicable | formation. With cable tool drilling, the upper
(See note ¥ materials with some tool drilling. Cas- [ to the 20’ Not applicable|condi- enlarged drillhole shall be kept 1/3 filled with clay
sand and gravel ing diameter plus | depth which- |with rotary  [tions. sturry throughout the driving of the well casing,
zones to a depth of 2” with rotary | ever is the drilling. unless caving formations are expected, in which case a
at least 40°, drilling. See lesser with temporary outer casing shall be used. The annuiar
construction cable tool space shall be permanently sealed with clay sturry or
conditions. drilling. To cement grout applied in an approved manner.
: rock with Construction conditions are the same as for line m.
rotary drilling. Temporary outer casing shall be removed immediateiyi
following grouting of the well.
o. | Granite or {Unconsolidated 6" Casing diameter 40° Not 6" Not The upper enlarged drilthole through caving forma- {o.
Quartzite }materials for depth pius 47 with cable; applicable applicable | tions above the rock shall be kept open by temporary | The upper enlarged driilhole
(See note t}less than 40°. tool drilling. Cas- well casing with cable tool drilling and with such diameter need be only 27
ing diameter plus casing or drilling mud with rotary drilling. If the greater than the nominal well
2" with rotary formation over the rock is clay or material which will | casing pipe diameter when the
drilling, See similarly stand open, with rotary drilling the drili well casing pipe is assembled
construction cuttings preferably shall be removed by drilling mud | with welded joints and the
conditions. but use of air will be permitted for such geologic cement grout is placed in the
formations. The annular space shall be permanently | annular space by a suitable
filled with cement grout. pump or other approved
pressure methed from the
bottom of the casing upward.

NOTE 1. Crystalline rocks are classed as granite because they are commonly referred to as granite by driflers regardless of their true rock type. This includes trap rock.
NOTE 2. Some drillers construct an enlarged upper drillhole with cable tool equipment by choice under geologic conditions of column 3, line m, to facilitate use of longer lengths of pipe.
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TABLE 3
HIGH CAPACITY, SCHOOL AND SEWAGE TREATMENT PLANT
DRILLED WELL REQUIREMENTS — POTABLE WATER SUPPLY
1 2 3 4 Upper Drillhole 9 10 n
Nature Minimum Lower Maximum
of Water Geologic Neminal Upper Enlarged Drilthole Regular Drilthole Drillhole 1 Nominal
Bearing Formations Casing 5 6 7 8 Minimum | Protective
Formation Overlying Diameter Minimum Minitnum Minimum Bottom Well Liner
Type | (Aquifer) Aquifer Inches Diameter Depth Diameter | Elevation] Diameter | Diameter Constryction Cenditions
p. |Sandstone |Unconsolidated 6" Casing outside 60" with cable [6™ with cable |See con- 6" (Pipe O.13. |The protective well casing pipe shall be firmly seated .G,
materials mainly diameter plus tool drilling & |tool drilling.  istruction 37 less in the rock formation. With cable tool drilling, the grotective well casing pipe
sand and gravel to a 3"if well casing [to rock with  iNot appli- condi- tha: lower jupper enlarged drilthole shall be kept open with shall be placed concentrically
depth of 60° or pipe will be rotary drilling, [cable with tions. dritthole  {temporary well casing and the annular space shall be within the upper enlarged
more. assembled with  [except for sew-[rotary drilling. [Exception dia. except jpermanently sealed with cement grout. With rotary drillhole having a minimum
welded joints.  |ape treatment see note 2 that for  |drilling, the upper enlarged drilthole shall be main- diameter conforming to
Coupling outside |plant wells if below. wells 10" Jtained at full diameter with drilling mud or with column 5, lines p, q and r,
diameter plus 3" |rack lies at in dia. or  [temporary well casing and the annular space shall be | depending upon the manner
if well casing will [depth less than less pipe  [permanently sealed with cement grout, Temporary of assembly of pipe. The pipe
be assembled with 100" the mini- dia. shall beJouter casing shall be removed irmmnediately following | shall be sealed in place with
threaded and mum depth of nominal 2"{grouting. The vertical zone of contamination must be | cement grout applied by a
coupled joints. |drillhole is 100" fess than  [sealed off. See notes 1 and 2 below. suitable pump from the
See note 2 drilthote . bottom of the casing upward.
below. dia.
Pr - :
q. | Sandstone |Clay or similar 6" Casing outside |60’ with cable [6™ with cable (See con- 6" Pipe O.D. [The protective well casing pipe shall be firmly seated as:et,?ftff;'ﬁ &,Tg: Eg%:g?giiis
- - | material or such diameter plus tool drilling & [ool drilling.  [struction 3" less into the rock fermation. With cable tool drilling, placed concentrically within '
" | material with some 3" if well casing {to rock with  [Not appli- condi- than lower [the upper enlarged drilthole shall be kept 1/3 filled the dritlhole and sealed in
sand and gravel pipe will be rotary drilling, [cable with  |tions. drillhole  [with clay slurry throughout the driving of the pro- place with cement grout
zones to depth of assembled with |except for sew-[rotary drilling. [Exception dia, except |tective well casing, unless caving formations are placed by a suitable pump or
60’ or more. welded joints. age treatment see note 2 that for  {expected, in which case a temporary outer casing shall| gther approved method from
Coupling outside |plant wells if below. wells 107 |be used. The annular space shall be permanently filled] the hottom of the liner plpe
diameter plus 3" rock lics at in dia. or {with cement grout applied in an approved manner. upward.
if well casing will | depth less than less pipe  {Construction conditions for dritling with rotary
be assembled with] 100’ the mini- dia. shall be equipment are the same as above for p. Temporary
threaded and mutn depth of - [nominal 2"}outer casing shall be removed immediately following
coupled joints.  [driltholeis 100", less than |grouting. The vertical zone of contamination must be
See note 2 driflhole  |sealed off. See notes 1 and 2 below.
below. dia.
I. Sandstope |[Any material except 6" Casing outside | Into firm sand-[Not 6” Pipe O.D. |The upper enlarged drilihole through caving forma-
limestone to a diameter plus 3™ | stone or o the fapplicable. 3 less tions above the rock shall be kept open by temporary-
depth of less than if well casing pipe] 60’ depth than lower [well casing with cable tool drilling and with such cas-
60°. will be assembled | whichever is drillhole  }ing or drilling mud with rotary drilling. If the forma-
with welded greater, except dia. except}tion over the rack is clay or material which will
joints. Coupling | for sewage that for  |similarly stand open, with rotary drilling the drill
outside diameter | treatment plant wells 10” feuttings shall be removed by drilling mud. The
plus 3V if well | wells the mini- in dia. or {annular space shall be permanently filled with cement
casing will be mum depth is iess pipe |grout. Temporary outer casing shall be removed
assembled with | [00°. See note dia. shall jimmediately following grouting. The vertical Zone of
threaded and 2 below. be nominall contamination must be sealed off. See notes ] and 2
coupled joints. 27 less below,
than drill-
hole dia.

NOTE 1. Casing only to rock under conditions of column 3, lines p and ¢ and to the depth indicated in column 6, line r for condition of col
vertical zone of contamination. Greater dépth of protective casing is required in areas where well histories show that the vertical zone of contammatlon extends to a greater depth
NOTE 2. Minimum casing depth for sewage treatment plant wells shall be 100",
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TABLE 3
HIGH CAPACITY AND SCHOOL
DRILLED WELL REQUIREMENTS — NONFOTABLE WATER SUPPLY
1 2 3 4 Upper Drillhole 9 10 )
Nature Minimum ] Lower {Maximum
of Water Geologic Nominal Uvpper Enlarged Drillhole Regular Drillhole Drillhote | Nominal
Bearing Formations Casing 5 6 7 8 Minimum | Protective
Formation Overlying Diameter Minimum Minimum Minimum Bottom Well Liner
Type | (Aquifer) Aquifer Inches Diameter Depth Diameter | Elevation| Diameter | Diameter Construction Conditions
s.  f Sandstone |{Unconsclidated 6" Casing diameter |None required |6” with cable {See con- 6” Not The well casing pipe shall be firmly seated in the 5, t
materials mainly plus 4” if one is  |with cable tool.|tool drilling, {struction applicable. [rock formation. When an upper enlarged drilthole is {Well casing pipe placed in an
sand and gravel to a constructed with |Into firm sand- |Not applicable | condi- constructed with cable tool equipment, the annular {upper enlarged drillhole only 27
depth of 257 or cable tool drilling.|stone with with rotary  |tions, space shall be filled with clay slurry or cement grout {greater in diameter than the
TOTE, See construction |rotary drilling. [drilling. placed in an approved manner. See note 1 below. {nominal well casing pipe
conditions, Casingl With rotary drilling, the upper enlarged drillhole diameter, as is only permissible
diameter plus 2™ shall be maintained at full diameter with drilling mud with rotary drilling, shall be
with rotary or with temporary well casing and the annular space {assembled with welded joints
drilling. shali be permanently sealed with drilling mud or and sealed in place with drilling
cement grout, except that only cement grout shall be{mud or cemeni grout placed in
used when the upper enlarged drilthole is constructed the annutar space by a suitable
more than 2’ into the sandstone. pumgp from the bottom of the
casing upward.
t. | -Sandstone |Clay or similar 6" Casing diameter |[To the bottom {6" with cable |See con- 67 Not The well casing pipe shall be firmlby seated in the
material or such plus 4 with the elay or to  |tool drilling, |struction applicable |rock formation. With cable tool drilling, the upper
material with some cable tool drilling Jthe 20" depth [ Not applicable] condi- enlarged drillhole shall be kept open by temporary
sand and gravel Casing diameter |whicheveris  fwith rotary  ]tions. well casing, when necessary and shall be kept 1/3
zones to depth of plus 2° with the lesser, with | drilling, filled with clay slurry throughout the driving of the
25 or moye, rotary drifling.  |cable tool drill- wel] casing. The balance of the annular space shall
See construction fing. Inte firm be filled with clay shirry or cement grout applied in
conditions. sandstone with an approved manner. Construction conditions for
rotary drilling. drilling with rotary equipment are the same as
above for line 5.
i | Sandstone | Any material except 6" Casing diameter |Into firm sand- [ Not 6" Not The upper enlarged drilthole through caving forma- Ju
limestone to a depthy plus 4” with cablelstone or {o the fapplicable. applicable.| tions above the rock shall be kept apen by The upper enlarged drillhole
of less than 25°. tool drilling, 30’ depth temporary well casing with cable tool drilling and by} diameter need be only 2 greater
Casing diameter [whichever is such casing or drilling mud with rotary drilling. If | than the nominal well casing
plus 27 with greater. the formation over the rock is clay or material which| pipe diameter when the well

rotary drilling.
See construction
conditions.

will similarly stand open, with rotary drilling the
drill cuttings preferably shall be removed by mud
but use of air will be permitted for such geologic
formations, The annular space surrounding the well
casing shall be permanently filled with cement grout.

casing pipe is assembled with
welded joints and the cement
grout is placed in the annular
space by a suitable pump or
ather approved pressure method
from the bottom of the casing
upward,

NOTE 1. Some drilters construct enlarged upper drillholes to 4 depth of several feet with cable tool equipment by choice under geologic conditions of column 3, line s, to facilitate use of Ienger lengths of pipe.
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TABLEZ
HIGH CAPACITY, SCHOOL AND SEWAGE TREATMENT PLANT
DRILLED WELL REQUIREMENTS - POTARBLE WATER SUPPLY
: . 3 4 Upper Drilthole 9 10 11
Nature Minimum Lower | Maximum
of Water Geologic Nominal Upper Enlarged Drilthole Regular Drilihole Dsilthote | Nominal
Bearing Formations Casing 5 6 7 B Minimom [ Protective
Formation Overlying Diameter Minfiur Minimum Minimum Botiom Well Liner

Type | {Aquifer) Aquifer Inches Diamerer Depth Dipmeter | Llevation] Dianseter | Ddameter Caonstrue tion Conditions

v. Sandstone |Limestone to depth 6" Casing outside 60’ or 15" into | Not 6" Pipe 0.D. [The upper enlarged drillhole through caving formations {v, w
of 60" or less with diameter plus 3” |firm sandstone, | applicable, 3" less above the rock shall be kept open by temporary well Protective well casing pipe
or without uncon- if well casing pipe [whichever is than lower [casing with cable tool drilling and by such casing or shafl be placed concentrically
solidated overburden will be assembled |greater, except drillhole  |drilling mud with rotary dritling. If the formation over | within the upper enlarged
over the limestone. with welded for sewage treat dia. except jthe rock is clay or material which will similarly stand  { drillhole having a minimum

joints. Coupling ment plant wellg that for  jopen, with rotary drilling the drill cuttings preferably [ diameter conforming to
outside diameter [the minimum is wells 107 |shalt be removed by mud but use of air will be . columa 5, lines v, and w,
plus 3" if well 100°, See note in dia. or |permitted for such geologic formation. The annular depending upon the manner
casing will be 3 below. less pipe  {space surrounding the protective well casing shail be of assembly of pipe. The
assembled with dia. shall {permanently filled with cement grout.. The vertical pipe shall be sealed in place
threaded and be nominal| zone of contamination must be sealed off. See notes with cement grout applied
coupled joints, 27 less 2 & 3 below. by a suitable pump from the
than drill- bottom of the casing upward.
hole dia.

w. i Sandstone |Limestone extendin 6” Casing outside  {10” into un-~ Not i Pipe O.D. Protective liner pipe shall be
to a depth greater ﬁ diameter plus 3" |creviced rock  { applicable. 37 less assembled with welded joints,
than 60° with or if well casing pipeibelow 507, than fower placed concentrically within
without unconsoli- will be assembled Jexcept for sew- drilthole the drillhole and sealed in
dated overburden with welded age treatment dia. except piace with cement grout placed
over the limestone. joints. Coupling |plant wells the that for by a suitable pump or other

outside diameter [minimum depth wells 107 approved method from the
1 plus 3" i well is 100°. See in dia. or 7 bottom of the liner pipe
casing will be note 3 below, less pipe N upward.
assembled with dia. shall
threaded and be nominalj
coupled joints. 2" less
' than drifi-
hole dia.

NOTE 1. Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because it fs the common term given to them by the drillers.
NOTE 2. Casing only to the depth indicated in column 6, lines v & w, for conditions of column 3, lines v & w, is only acceptable as a mizimum 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.
NOTE 3. Minimam casing depth for sewage treatment plant wells shall be 100°,
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TABLE 3
HIGH CAPACITY AND SCHOOL
DRILLED WELL REQUIREMENTS — NONPOTABLE WATER SUPPLY
1 2 3 . ,4 Upper Drillkole 3 to 11
Nature Minimm Lower [ Maximam
of Water Geologic Nominal Upper Enlarged Drillhole Regular Drilthole Drilthole | Nominal
Bearing Fermations Casing 5 6 7 8 Minimum | Protective
Fonnation Overlying Dinmeter Minimum Minimum Minimoum Bottom Well Liner
Type | (Aquifer) Aquifer Inches Diameter Depth Diameter { Elevation| Diameter | Diameter Construction Conditions
%. 1 Sandstone | Limestone to depth 6" Casing diameter 40 Not 6" Not The upper enlarged drillhole through caving formations| x, y
of 40° or less with plus 4" with applicable. applicable.|above the rock shall be kept open by temporary well ell casing pipe placed in an
or without cable tool drill- casing with cable tool drilling and by such casing or upper enlarged drillhole only
unconsolidated ing. Casing drilling mud with rotary drilling. } the formation over | 2 greater in diameter than
overburden over the diameter plus 27 the rock is clay or material which will similarly stand | the nominal well casing pipe
limestone. with rotary open, with rotary drilling the drill cuttings preferably | diameter, shall be assembled
drilling. See shall be removed by mud but use of air will be with welded joints and seated
construction permitted for such geologic formation. The annular in place with cement grout
conditions. space surrounding the well casing shall be permanently | placed in the annular space by
filled with cement grout, a suitable pump from the
bottom of the casing upward.
The upper enlarged drilthole diameter need be only
27 greater than the nominal well casing pipe diarmeter
when the well casing pipe is assembled with welded
joints and the cement grout is placed in the annular
space by a suitable pump or other approved pressure
- method from the battom of the casing upward.
y. | Sandstone | Limestone extend- 6" Casing diameter 40° Not 6" Not
ing to a depth plus 4” with applicable. applicahle.|
greater than 40’ cable tool drill-
with or without ing. Casing
unconsolidated dizmeter plus 2”
i overburden over with rotary
the limestone. drilling. See
. construction
conditions.

NOTE . Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because i1 is the cormnmon term given to them by the drilless.
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Figure 10. Types of Well Seals, {a} overlapping weil cap with skisted sides, (b) and {c} seals using cempress-
ible Tubber gaskets, See NR 112.17(2) and {4).
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Figure 11, Types of Well Svals. {s) top of welt seal using compressihle rubber gaskel, (¢ and €d} also top
of well seals with compressible ruiber gaskets hat with split tap and bottom pletes and gasket requiring
accepiable housing protection. (h) nonpressure vonduit seal wsing compressible rubber gisker.

See NR 112.17(2) and (4). '
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Table 4
i ‘DIMENSIONS OF INSULATED PUMP HOUSE
. Size of

Capacity of Tank | Tank |_ Dimensions of House
. Gallons Inches L W HR { HF
Submersible ‘PUMP‘FL 13 18x30 [5° 5t 19" | 36"

42 16x48 {§° 5 3’ 5’
66 18x60 |5 M 36" | 6’6"
82 20x60 |5%6"]5%6" |4 6’6"
S 100 22x60 |56 5%6 |4 66"
120 24 x 60 15°6” 1 56" |4’ 66"
220 I0x72 166" [ 676" |3 76"

Figure 12, Insulated Pumphouse Enclosing Pressure Tank,
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{5) RESERYVOIR CONSTRUCTION. {(a) A subsurface ground storage reser-
voir may be used to store water for drinking and other domestic pur-
poses providing that it is constructed in accordance with the following
minimum specifications;

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

2. Walls, The walls of a reservoir shall be reinforced poured concrete
at least 6 inches thick, Should it be planned to install the pump supply
pipe to the reservoir through a wall and to install the service line pipe in
a wall as opposed to installation of the units in the reservoir floor, the
pipe fittings for such units shail be installed at the time of pouring the
walls s0 as to effect a watertight joint.

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

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

5. Vent pipe. A vent pipe shall be installed whenever the roof of the
regervoir will terminate below the ground surface or at an inadequate
distance above grade to permit installation of an overflow pipe in a res-
ervoir wall just below the roof, The diameter of such vent pipe shall be
large enough so that it can act as an overflow pipe to permit waste of
water in excess of the well pump operating capacity. It shall be installed
in the reservoir roof at the time of construction of the roof and shall be
encased with 6 inches of concrete from the top of the roof to the ground
surface if the roof is buried. The vent pipe shall terminate with a “U”
bend with screened outlet 2 minimum of one foot above the ground
grade or top of the reservoir. (Note: See Figures 16 and 17 for acceptable
pump installation with reservoir.)
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6. Supply pipe. Any gravity supply pipe from a hand type pump shall
be assembled with permanent pipe fittings and shall be conducted into
the reservoir through the roof or curbing for the manhole, if the roof is
not buried, and only through the manhole curhing if the roof is buried. A

' supply pipe may he connected to the reservoir helow grade provided that
it will be under no less than 5 feet of head at any time. This will necessi-
tate a pitless adapter installation, either with a submersible or deep well
reciprocating type pump. The supply pipe in such case shall terminate
at or no more than a few inches above the bottom of the reservoir and a
float control switch or Iow and high water level electrical pump-control
rods shall be installed. Any check vailve shall be placed only in the por-
tion of the pump discharge pipe located within the Well The supply and
service pipe may be combined.

(6) PRESSURE VESSELS: (a) Steel pressure vessels. All steel tanks for
contatmng water under pressure for domestic supplies, including those
! havmg an -air space for expansion, shall meet the following

spec;ficatlons

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

e ‘They shall have a 3/16-inch minimum side wall and head wall
thickness when the tanks will be buried within 10 feet of wells.
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8. They shall be identified by étamping showing the manufacturer’s
name, a serial number, the allowable working pressure and the vear
fabricated.

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

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

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

(b) Nonmetal pressure vessels. No nonmetal tanks for containing
water under pressure for domestic supplies, including those having an”
air space for expansion shall be used unless approved by the depart-
ment. Approvals are based on strength of container and information in-
dicating either NSF or FDA approved products are used and practica-
bility in making pipe connections.

‘(Note: For safety requirements for both steel and nonmetal pressure vessels, consuit Wis.
Adm. Code, chapter Ind. 41, which contains the Boiler & Pressurs Vessel Code of the depart-
ment of industry, labor and human relations.)

(7) Pipe MATERIALS. Pump piping shall conform to the State Plumb-
ing Code as sef forth in Wis. Adm. Code, chapter H62, Limitations on
use of plastie pipe are also found in chapter HE2, Similar quality plastic
p}ilpe willll be ?cceptable as drop pipe installed entirely within a well below
the well seal. :

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

(9) SampLiNg FAUCET. (a) In all pressure water systems provision
shall be made for collection of water samples by instailation of a sam-
phing faucet on the discharge side of the pump. Such faucet shall bé in-
stalled between the pump and a reservoir or between a pump and pres-
sure tank when the tank is not buried, or when the tank position or the
type of pump installation permita this without loss of air frem the tank,

Register, November, 1979, No, 286
Environmental Protection




298 : WISCONSIN: ADMINISTRATIVE CODE. -
NER 112

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

(c) When an approved above ground discharge unit is used, and the
tank is in the hasement the sampling faucet must be installed in the
service pipe from the tank at an elevation sufficiently above the floor to
facilitate obtaining a2 water sample unless the installation is so made
that a sampling faucet can be placed in the discharge line without the
problem of permitting loss of air from the system when the faucet is
opened. Drain valves for tanks which are often placed in the service line
from the tank at a point very near the floor are not acceptable as a sam-
pling faucet.

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

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

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

(13) PuMP INSTALLATIONS FOR FLOWING WELLS. (8) Underground pipe
connections. No underground pipe connections shall be made to a flow-
ing well except when an approved type pitless adapter is used.

b Suctmn lines. No shallow well type pump shall be connected di-
rectly to the pipe connected to « pitless adapter of a flowing well ortoa
pipe extending out of the seal at the top of the well and redirected back
into the ground and over to a building bagsement. Such piping from the
well sha]f enter a surge tank having either an overflow pipe or a vacuum
breaker valve installed in the top of the tank. Any booster pump shall be
con;:ected to the surge tank and can discharge into a hydropneumatic
tan e

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

2. If the well has been constructed in conformance with section NR
112.08(3), a controlled overflow pipe may be installed, if necessary, to
prevent physmal damage due to escaping water upw&rd outside the well
casing or to prevent a freezing problem from occurring in the top portion
of the well,
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3. Any overflow to prevent freezing shall be limited to the abzolute
minimum to preserve ground water and pressure. The overflow pipe
may be either installed at the top of the well or on a surge tank. The
overflow pipe shall terminate at least 2 pipe diameters above a drain at
the well site or in a building or building basement. (Note: IHustrations
of acceptable pump instatlations with flowing wells are illustrated in
figures 18 through 24.)

History: Cr, Reglater, June, 1976, No. 234, eff. 10-1-75; am. {4} (a) 4. d. and figures 13, 14
and I5, Register, March, 1977, No. 255, eff. 4-1-77; renum. (2) to be (2) (a) and am,, cr.
(2) (b), am. (4) (8) 3 and 4, renum. {4) {a) 4.c. to be (4) (b) and am., cr. (4) {c}, (e} and (),
renurn. {4) (a) 4.a. to be (4) (d), Register, April, 1878, No. 268, eff, 5-1-78.

NR 112,18 Well consiruction equipment. {1) Apequacy. Every reg-
istered well driller shall be adequately equipped or shall have ready ac-
cess to adequate equipment to enable him to fully comply with alt regu-
Iatory requirements applicable to any construction undertaken by him,

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

History: Cr. Register, June, 1975, No. 234, eff. 10-1-T5.

NR 112.19 Conerete and grout mixtures. (1) CONCRETE AGGREGATE
AND MIXTURE, {a) Concrete for use in construction of wells, well plat-
forms and pump floors shall be made of clean, hard, tough and durable
aggregates. The maximum diameter of aggregate particles shall not ex-
ceed 1/5 of the minimum width between forms. ‘The fine aggregate, or
sand, should be separated from the coarse aggregate by means of 4 inch
screen and the ratio of coarse aggregate to fine aggregate shall be about
1'% to 1, by volume, This ratio shall not exceed 2 to 1 nor be less than 1 to
2. From 3010 70% of the sand passing a % inch screen should be retained

_on a number 30 sieve,

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

(2) CoNcarTg 6ROUT. The mixture shall consist of cement, sand and
water in the proportion of ene bag of cement (24 pounds), and an equal
volume of dry sand, and 5 to 6 gallons of clean water. It may be used in
lieu of cement grout in the dry portion of a hole but only if applied
through a conductor pipe exiending to the point of placement and de-
partment approval has been received pursuant to NR 112.04.

{3) Near ceMENT crouT. Neat cement grout shall consist of cement
and water in the proportion of one hag of cement (84 pounds) tobto 6
gallons of clean water. Approved ingredients to increase fluidity, reduce
shrinkage or conirol time of set may be used in a grout mixture.

History: Cr. Register, June, 1976, No. 234, eff. 10-1-75.
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NR 112,20 Well disposal of pollutants, The use of any weli for dispo-
sal of solid wastes, sewage or surface or wastewater drainage is prohib-
ited, (Note: See NR 112.08{51) for definition of sewage.)

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

NR 112.21 Abandonment of wells, {1) MeTHODS. When a weil is per-
manently abandoned the owner thereof shall remove from the well any
-debris, pump, piping, unsealed liners or other obstruction that may in-
terfere with sealing operations and fill and seal the welf in such manner
as to prevent it from acting as a channel for contamination or vertical
movement of water by using one of the following methods:

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

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

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

(d) Shale rock, granite and quortzite farrﬁatt’on wells. The same pro-
cedure as with limestone formation wells shall be used.

(e} Mixed formation wells. Drift or other unconsolidated formations,
limestone, sandstone, shale, granite and quartzite strata shall be filled in
complianice with NR 112.21 (1) (8}, (b}, (¢} and (d). Where the alter-
nate methods to filling the well entirely with concrete are selected, con-
crete or concrete grout plugs at least 40 feet in depth, extending at least
20 feet above and below the point of surface contact between every rec-
ognized different geologic formation shall be provided.

() Flowing wells. In filling flowing wells the fiow shall be confined by
extending well casing pipe, if possible, and the well shall be filled with
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materials in accord with applicable preceding subsections or with ce-
ment grout appiied by a pressure method.

(g) Sealing procedure restriction. Filling material for nonflowing
wells shall be applied through a conductor pipe except that when practi-
cal a dump bailer may be used. When concrete is placed under water by a
conductor pipe, the bottom end of the conductor pipe shall be sub-
merged in the concrete at all times.

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

(3} REPORT TO DEPARTMENT. A report shall be made to the department
by the owner of every well which has been permanentiy abandoned or
temporarily removed from service. Such report shall include a detailed
description of location, construction and geologic features and method
of sealing. :

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

NR 112.22 Cooperation with the department. Well drillers and
purnp installers shall, when requested by the department, do the
following:

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

(2) Assist the department in ascertaining the size, depth and charac-
ter of the construction for any such well or the character of the installa-
tion of the pumping equipment.

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

{(4) Assist-the department in conducting necessary tests.

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

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

NR 112.23 Standards for existing installations. (1) LocaTION AND
CONSTRUCTION. Each existing water supply system shall be viewed as an
individual unit and its safety shall be determined on the basis of its loca-
tion and construction.

a) Location. The location shall reasonably conform to the provisions
of NR 112.07. :

{b) Construction. The underground construction shall be in reason-
able compliance with NR 112.08 as to depth and type of casing and curb-
ing. Existing well pits, pump pits, pressure-tank pits, pressure-tank ac-
cess pits and subsurface pumprooms adjoining basements shall meet the
following requirements:

Register, November, 1879, No. 286
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1. The floor and roof shall be crack-free poured concrete having a
thickness of at least 4 inches. The walils shall be 6-inch thick watertight
poured concrete or equivalent construction unless the pit or pumproom
has a history of being continuously dry in which case masonry walis of
concrete block, brick or stone with mortared joints shall be acceptable. A
3-inch thick concrete facing on substantial masonry walls shall be ac-
cepted as equivalent wall construction. The junction of walls and floors
shall be watertight. The roof or deck shall be above the ground surface.

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

3. The subsurface pumproom shall erther have a manhole as in NR
112.23(1) (b) 2., or a section of well casing pipe with diameter equal to
or greater than the well casing, installed directly above the well casing
and sealed with an approved type well seal or cap

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

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

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

+(2) Punp INSTALLATION Exsstmg pump 1nstallatrons shall conform to
the following requirements: .

(a) Offset units, The suction line of an offset shallow well pump or the
piping of an offset jet pump shall be contained in a sealed conduit be-
tween the well and a basement, be connected to the well through a stuff-
ing box or short sealed condurt in a conforming well pit, or be connected
to the well with a pitless adapter approved prior to April 10, 1953. Non-
pressure conduit shall enter the basement so that the bottom of the con-
duit is at least 8 inches above the basement floor. (Note: If is recom-
mended that the pump impeller or cylinder of pump units located in
Register, November, 1979, No. 286
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basements be located above the ground level or be at least 2 feet above
the floor.)

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

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

{d) Reservoirs, 1. ‘The roof of any existing reservoir shall be erack-
free, reinforced, poured concrete having a thickness of at least b inches.
The ftoor of the reservoir normally shall be erack-free poured conerete at
least 4 inches thick. The walls of the reservoir shall be erack-free, rein-
forced, poured concrete at least 5 inches thick or equivalent construe-
tion, A 3-inch thick reinforced concrete facing on substantial masonry
walls may be accepted as equivalent wall construction. Exception fo this
requirement will be made where masonry with mortared joints has been
usedkir;_ the construction of the walls, or roof or both and the masonry is
crack-free. .

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

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

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

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

NR 112,24 Severability. Should any section, paragraph, phrése, sen-
tence, clause or word of this chapter be declared invalid or unconstitu-
tﬁmai for any reason, the remainder of this chapter shall not be affected
thereby.

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

NR 112,25 Effective date. This chapter shall become effective 30
days following publication.

History: Cr. Register June, 1975, Nn 234, eff. 10-1-75:

NR 112.26 We]l and pump installation approvals. (1) HiaH capac-
ITY WELL APPROVALS, (a) No wells shall be constructed, reconstructed,
rehabilitated, installed or operated to withdraw water from under-
ground sources for any purpose where the operating capacity, either sin-
gly or in the aggregate with that of other wells on the property will be in
excess of 70 gallons per minute, unless the owner, lessee, or any other
person having a possessory interest obtains a written approval from the
department. In any case involving an application by a person other than
the owner of the subject property the owner shall join in the application.

(b} If the department finds that a proposed high capacity well will
reduce the availability of groundwater to any public utility as defined by
section 196.01, Wis. Stafs., it may deny approval or grant a limited ap-
proval under which it imposes such conditions as to locations, depth,
pumping capacity or rateof flow and ultimate use so that the water sup-
ply of any public utility will not be impaired. . ‘

" {o) Any well constructed pursuant to this subsection shall be con-
structed in accordance with NR 112.08, ) }

(d}) Approval applications shall provide the following basnc
information:

Descrlptlon of property, 1ncludmg any contlguous property owned
or leased by the applicant. -

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

%l Proposed well owner, giving name of lessee if lossee is to construct
we

%l Proposed well operator, giving name of lessee if lessee is to operate
well. -

5. Existing well locations on property.

6. Description of designs of existing wells and pump instaliations on
saine and contiguous property owned or leased by the applicant.
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7. Estimate of current water use from each well and proposed water
use from each well following completion of the proposed well or wells or
pump installation or installations, giving type of use,

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

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

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

11, Map giving location of nearest public utility wells,

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

13. Alternative sources of suppiy.

{e) If the original applicant relinquishes control of the well, a new
approval shall be obtained from the depariment by lessee or riew owner
for continuation of operation of a high capacity water system. '

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

. (g} Approval by the department does not relieve the applicant of any
Hability which may result from injury or damage suffered by any person
upon operation of the well, :

¢h) The department may require the installation of metering and
water level measuring equipment.

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

Register, November, 1975, No. 286
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(j) Failure of applicant to comply with any conditions of approval or
the construction and operation of any well in violation of the rules of the
department shail void said approval.

(k) The department shall retain jurisdiction over all wells approved
under this section and may limit or deny pumping if changed circum-
stances warrant such action for protection of a public utility.

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

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

(b} Any well constructed pursuant to this section ghall be constructed
. in accordance with NR 112.08,

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

(d) Approval applications shall provide the followmg hasic
information:

1. Name of school.
2, Ownership of school and mailing address.
‘3. LoCation of school.

4, Name and address of school clerk and school officials, supenntend
ent or du-ector etc.

5. Number of classrooms. _
6. Number of pupils cﬁrrently and ultimately.

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

8, Description of existing wells and pump installaﬁons. -

9. Plan and specifications for the pump installation including inter-
connection of the pump discharge pipe with the water system pressure
or storage tanks, reservolrs, booster pumps, metering and proposed
means for measuring well watfer levels and sampling,

Register, November, 1979, No. 286
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10. Plan of property showing the location of the buildings, wells and
possible pollution sources such as sewers, drains, septic tanks and sew-
age disposal units and buried fuel oil tanks.

11, Computations made to determine the quantity of water necessary
to adequately serve the school at its ultimate capacity.

(e) Approval by the department does not relieve the applrcant of any
liability which may result from injury or damage suffered by any person
upon operation of the well. .

(f) The department may require the installation of metering and
gater level measuring equipment to obtain pumpage and water level
ata :

{g) The school shall submrt on forms provided by the department
monthly pumpage and well water level reports as requested by the
department,

(h) Prior approval is requu'ed for any proposed mstallatron of eheml—
cal tréatiment equipment in any school water system,

(i} Failure of school to comply with condltrons of approval of the con-
struction and operatlon of any well in vrolatlon of this chapter shall void
the approval .

(}) Any well drrller, pump mstaller or contractor shall mdependenthr
verify the approval of the department prior to initiation of construction, -
reconstruction, rehabilitation, installation or.operation of a school water
system well. Failure to verify the existence of such approval shall be a
violation of this chapter.

(3) SEWAGE TREATMENT PLANT WATER SYSTEM APPROVALS. {a} No well
shall be constructed, reconstructed, rehabilitated, installed or operated
for a sewage treatment plant unless the mumcrpahty. sanitary district or
private owner obtains a written approval from the department.

(b) Any well constructed pursuant to this section shall be constructed
in accordance with NR 112,08,

(¢) Plans and specifications for any well to be constructed and any
pump to be installed pursuant to this subsection shall be submitted in
duplicate under the seal of a registered professional engineer.

{d) Approval applications shall provide the following basic
information;

1. Ownership.
2. Officials and their addresses,

3, Plan and specification of proposed well construction indicating geo-
logic formations expected to be encountered; drilthole diameters and
depths; type of drilling equipment to be used; well casing pipe and liner
prpe wall thickness, weight, ASTM or API speclflcatmn and grade, and

l\ipe of end finish; proposed area of grouting; material to be used to seal

e annular space surrounding the well casing pipe and liner pipe; and
the proposed methpd of grouting. _ _
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4, Plan of proposed pump installation, including interconnection of
the pump discharge pipe with the water system, pressure or storage
tanks, booster pumps and method of protection of the water system
from back siphenage of lines supplying hoses for plant wash down or
lines supplying water used in disinfection of sewage.

5. Plan of property showing the locations of buildings, wells, sewers
{giving types of sewers), manholes and sewage treatment structures.

(e) Approéél of the department does not relieve the aé)plicant of any
liability which may result from injury or damage suffered by any person
upon operation of the well.

{f) Failure of owner to comply with a condition of approval or the
construction and operation of any well in violation of the rules of the
department shall void said approval.

{£) Any well driller, pump installer or coniractor shall independently
verify the approval of the department prior to initiation of construction,
reconstruction, rehabilitation, installation, or operation of a sewage
treatment plant well. Failure to verify the existence of such approval
shall be a violation of this chapter,

History: Cr. Register, April, 1978, No. 268, eff, 5-1-78.

NR 112,27 Drinking water standards. Community water systems
serving less than 16 living units and non-community water systems shall
comply with the drinking water standards contained in Wis, Adm. Code
chapter NR 109, :

'Hiln:ory: Cr. Register, April, 1978, No. 268, eff, 5-1-78.
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Figure A-3. Constrzction of Wells Terminating in Sund and Gravel Underlying Clsy or
Similar Material confaining layers of Sand and Gravel, with und without Screens, by
Petcussion Eguipment. See Table 1,5,

’
—— 38" or more

b \‘

Figure A-6, Construction of Wetls Terminating in §and and Gravel Undeslying {ay o1
Similar Material containing layers of Sand and Gravel, with and without Sereens, by
Rotary Fquipment. See¢ Table 1. h.
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Figure A-9.Construction of Wells Terminating in Limestone Underlying Unconsolidated Materials comprising
Mainly Sand and Gravel or Clay or Similar Material, extending to a depth of 40 feet or greater depth, See
Table |, dand e,
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Figure A-10, Construction of Wells Terminating in Limestone Underlying Clay or Similar Materiaks or such
materials with some Sand and Gravel Zones, extending to a depth of 40 feet or greater depth. See Table 1, ¢,
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Figure A-17. Construction of Wells Terminating in Granite or Quartzite Underlying Unconsolidated Mate-
rials, comprising mainly Sand and Gravel or Clay or Similar Material, extending to a depth of 40 feet or
greater depth. See Table 1, jand k.
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Figure A-18. Construction of Wells Terminating in Granite or Quartzite Underlying Clay or Simitar Material
or such Materials with some Sand and Gravel Zones, extending (o a depth of 40 feet or' greater depth, See
TFable |, X,
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Figure A«19. Construction of Wells Terminating in Granite or Quartzite Underlying

Unvonsolidated Materials, extending (o a depth of less than 40 feet, by either Percussion )
. or Rotary Equipment. See Table 1, I
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Figuze A-21. Constriction of Wells Terminating in Sandstone Underlying Unconselidated Matesials compris-
ing mainly Sand and Grzavel, or Clay or Similar Material, vxtending 10 a depth of 25 feet or greater depth.
Sce Table 1, mand n.

[ R LN )

L Rotary Drilfing i

ércussion J.D_riﬁ:hg

4

Figure A-22 Construction of Wells Terminating in Sandstone Underlying Clay or Similar Material or such
Matesials with some Sand and Gravel, extending to a depth of 25 feet or greater depth. See Table 1, n.
Register, November, 1979, No. 286

Environmental Protection




DEPARTMENT OF NATURAL RESOURCES 329

NR 112
F) b

o

sandstona which-

ever 5 greater
which~

1
Minienum of 30
or into firm
Sendstone

"
%
E
3
;
$

ar inte firm
ever /5 grester
s

or into Firm
sandstorne which-

PP S Gl UL LA SRSV A

Figure A-23. Construction of Wells Terminating in Sandstene Underlying any Material except Limestone, ex-
tending to z depth of less than 25 fees, by either Percussion ar Rotary Equipment. See Table |, 0.
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Figure A-24. Construction of Wells Terminating in Sandstene Underlying Limestone extending 1o 4 depth of

40 feet or less with or without Uncansolidated Ovethurden over the Limestone, by cither Percussion or Rotary
Equipment. See Table 1. p.
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hout Unconsolidated Overburden over the Limestone, by either Pescussion

or Rotary Equipment, See Table 1
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Constrcetion of Wells Terrminating in Sandstone Underlying Limestone extending to a depth
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greater than 40 feet with or wit

Figure A-25.
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