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Chapter NR 112

WELL CONSTRUCTION AND PUMP INSTALLATION
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History. Chapter NR 112 as it existed on September 30, 1976 was repealed and a new
chapter NR 112 was created effective October 1, I975,

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
chapters 144 and 162, Stats. This chapter shall govern the location, con-
struction or reconstruction and maintenance of wells and reservoirs, the
installation and maintenance of pumping and treatment equipment,
and the supervision of well drillers and pumping equipment installers.

History. Cr. Register, June, 1976, No. 234, eff. 10 . 1-76; am. Register, April, 1978, No. 268,
eff. 5-1.78.

NR 112,02 Applicability. The provisions of this chapter shall apply
to all new and existing private water supplies, high capacity water sys-
tems, school water systems, and public water systems, 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 chapters. 144 and 162,
Wis. State., respectively, prior to construction of any well and installation of any pump. See
NR 112.26.

l	 History: Cr. Register, June,1976, No. 234, eff. 10.1-75; am. Register, April,1978, No. 268,
eff! 5-1-78.

NR 112,03 Definitions, For the purpose of this chapter the following
terms are defined as follows:

(1) "Absorption pond" means an earth structure constructed for the
purpose of slow disposal of treated sewage or other liquid wastes by soil
seepage.
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(2) "Adequate water supply" means a water supply which has a yield,
where obtainable, and the pump capacity to provide the quantity of
water which the user has stated is necessary for drinking, culinary, food
processing and other purposes for which the water is intended to be
used.

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

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

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

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

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

(8) "Animal yard" means fenced in dirt or concrete area in which cat-
tle or other livestock or poultry are enclosed and includes animal enclo-
sures, animal lots, and animal shelters defined in NR 112.03 (3) , (4) and
(5) above.

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

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

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

(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 re-
sidents or regularly serves at least 25 year-round residents.

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

(14) "Clear water waste" means cooling water and condensate drain-
age from refrigeration compressors and air-conditioning equipment,
waste water drainage from equipment chilling processes, foundation
drainage water and other water having no impurities or where impurities
are of such minimum concentration as not to be considered harmful and
cooled condensate from steam heating systems or other equipment.
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(15) "Drainage system" means the piping within public or private
premises, which conveys sewage, rainwater or other liquid wastes to the
point of disposal, but does not include the mains of a public sewerage
system or private or public sewage treatment plant.

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

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

(18) "Lower drillhole" means that part of a drillhole below the verti-
cal zone of contamination.

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

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

(20m) "Drinking water standards" means those standards listed in
chapter NR 109, Wis. Adm. Code.

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

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

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

(24) "Existing installations" means those made prior to April 10,
1953.

(26) "Regional flood" means a flood determined by the department to
be representative of large floods known to have generally occurred in
Wisconsin and which may be expected to occur on a particular stream
because of like physical characteristics. The regional flood generally has
an average frequence of the 100-year recurrence interval flood.

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

(27) "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
ally river or stream associated with the regional flood.

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

(29) "Grease basin" means a watertight tank installed underground
for the collection and retention of grease from cooking or food process-
ing and which is accessible for periodic removal of the contents.
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(30) "Ground water" means that part of subsurface water which is in
the zone of saturation.

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

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

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

(34) "Liquid manure holding tank" means a completely fabricated
structure with or without a cover either formed in place or transported
to the site, used for containing animal wastes consisting of excreta,
teachings, feed losses, litter, washwaters or other associated wastes.

(34m) "hiving unit" means a domicile.

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

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

(35m) "One property" means alf 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 body wastes.

(40) "Protective well casing" means pipe meeting standards specified
in NR 112.08 (2) , which is driven or set to seal off the vertical zone of
contamination.

(40m) "Public water system" means a system for the provision to the
public of piped water for human consumption, if such system has at
least 15 service connections or regularly serves an average of at least 25
individuals daily at least 60 days out of the year. A public water system
Register, April, 1978, No. 268
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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, washwatem or similar
liquid wastes on farms or on other property where cattle or other live-
stock are raised.

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

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

(46) "Sanitary condition" (a) When referring to a well or reservoir
means that the construction of the well or reservoir and the installation
of the pumping equipment are such that the well or reservoir is effec-
tively protected against entrance of contaminating matter.

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

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

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

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

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

(50) "Septic tank" means a watertight tank which recoives 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 as may be present and for
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the purpose of these rules includes any other liquid wastes except clear
water wastes.

(61m) "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 wadi-down and
sewage disinfection purposes.

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

(63) "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.

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

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

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

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

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

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

(60) "Storm building sewer" means that part of the storm water sys-
tem which receives the discharge from building storm drains and sub-
drains, parking lots, yard fountains and other similar sources, and con-
1reys such waters to a public storm water system, private storm water
system or other approved point of disposal.

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

(62) "Storage pond" means an excavated or diked* earthen structure
including partially fabricated liquid manure holding tanks designed for
Register, April, 1978, No. 288
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containing animal wastes consisting of excreta, teachings, feed losses,
litter, washwaters or other associated liquid wastes.

(63) "Stuffing box" means an approved receptacle in which packing
may be compressed to form a watertight or airtight junction between 2
objects.

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

(65) "Sump" means a tank or pit which receives sewage or other liq-
uid wastes located below the normal grade of a gravity system and which
must be emptied by mechanical means.

(66) "Treatment pond" means an earth structure with sealed bottom
and walls constructed for the purpose of holding sewage or other liquid
waste for a period of time to reduce 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.

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

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

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

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

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

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

(73) "Well vent" means an outlet at the upper end of the well casing
or basement end of a non-pressure conduit to allow equalization of air
pressure in the well.
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(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, off. 10-1-75; renum. (55) to (73) to he (66) to
(74), cr. (55), Register, March, 1977, No. 255, eff,4-1-77; er. (12m), (20m), (30m), (34m),
(35a), (35m) , (40m), (961n) and (51m), am. (38) and r. (32), Register, April, 1978, No. 268,
eff. 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, 1976, No. 234, eff. 10-1-75.

NR 112.05 Existing installations, -Existing well, pump, pressure
tank, pit, subsurface pumproom and reservoir installations that conform
to 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 112.23 or the specifications in this
chapter for new construction.

History. Cr. Register, June, 1976, No. 234, elf. IO-1-76.

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-
injequipment adheres to all the applicable provisions of this chapter or
to approved comparable requirements. Well drillers and pump installers
shall not enter into any agreement, written or oral, for such construc-
tion, reconstruction or installation which does not require compliance
with all applicable provisions of this chapter or with approved compara-
ble requirement.

History., Cr. Register, June, 1975, No. 234, eff, t0-1-76.

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 surroundings can be kept in a
sanitary condition.

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

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

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

(a) Eight feet between well or reservoir and cast iron or equivalent
sanitary or storm building sewer or sanitary or storm building drain or a
basement floor drain connected to a cast iron or equivalent sanitary
building sewer or sanitary building drain; cast iron or equivalent sub-
drain; cast iron or equivalent sewage sump; cast iron or equivalent
milkhouse floor drain; cast iron or equivalent drain from a conventional
Register, April, 1978, No. 268
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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 foundation drain

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

. (e) Twenty-five feet between well or reservoir and watertight barn
gutter; animal barn pen with concrete floor; glass-lined storage facility
without pit; conventional silo without pit but with concrete floor and
proper drain; watertight, milkhouse floor drain other than cast iron or
equivalent material; watertight, conventional silo drain or glass-lined
storage facility drain other than cast iron or equivalent material; water-
tight 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 private
property, for which the required minimum separating distance between
a well or reservoir and such sewers is specified in NR 112,07 . (2) (h) .

(g) Fifty feet between well or reservoir and seepage pit, seepage bed,
seepage trench or other similar sewage or waste water disposal unit;
privy; pet-waste pit disposal unit; animal yard, animal shelter, animal
enclosure or animal lot; conventional silo with pit; glass-lined storage
facility with pit; outlet of watertight milkhouse drain; seepage pit for
drain of conventional silo or glass-lined storage facility; loose-jointed
field-drain pipe lines except that for school water supply systems, there
shall be a minimum separating distance of 200 feet between a well or
reservoir and seepage pit, seepage bed, seepage trench or similar sewage
or waste water disposal unit.

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

(j) 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.

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

(m) Two hundred feet between well or reservoir and sludge disposal
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.

(o) Four hundred yards between well or reservoir and the nearest
edge of an existing or proposed sanitary land 611 disposal site.

(p) For the purpose of paragraphs NR 112.07 (2) (a), (d) and (e),
the term "equivalent" means, as it pertains to a cast iron sewer, drain or
subdrain, approved plastic pipe as listed and limited in Wis. Adm. Code
chapter H 62 (State Plumbing Code) for specific uses and as it pertains
to a sewage sump, a plastic sump fabricated from a plastic material ap-
proved by the division of health, department of health and social ser-
vices.

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

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

(b) Every well shall be located so that it will be reasonably accessible
with proper equipment for cleaning, treatment, repair, test, inspection,
and such other maintenance as may be necessary.

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

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

(Note: This is the required minimum elevation of the first floor of any new building in the
ibwd plain.?
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(b) A well may be reconstructed or replaced on property in a floodway
provided that a permit is first obtained from the department.

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

Note: Attention of well drillers and pump installers is called to Volume 1, of the Wisconsin
State ElectricaE Cade which can be found in Volume 4 of the Wisconsin Administrative Code,
for restrictions on proximate locations of well drilling and pump installing equipment rela-
tive to electric power lines.

History: Cr. Register, May, 1875, No. 233, eff. 5-1-75; am. (2) (a), (b), (d) and (e),
renum. (2) (0 to (m) to be (2) (g) to (n), er. (2) (t7 and (o), Register, March, 1877, No.
255, e0: 4-1-77; am. (2) (b), (d), (g); (h) and (j), renum. (2) (1) thru (o) to be (2) (m) thru
(p), cr. (2) (1), Register, April, 1878, No. 268, eff. 6-1-78.

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 will be:

(a) Adapted to the geologic (earth structure) and ground water con-
ditions existing at the site of the well so as to insure full utilization of
every natural protection worded thereby against .contamination of
water bearing formations and to exclude known sources of contamina-
tion.

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

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

(2) SPECIFic. The requirements of NR 112.08 (1) for drilled-typo wells
for low capacity supplies, including community systems serving less
than 15 living units and non-community systems, but excluding schools,
shall be deemed to be fulfilled when minimum construction and material
requirements. set forth in table 1 and in paragraphs (a) through (i) be-
low are met, and for high capacity water systems and school water sys-
tems when minimum construction and material requirements of table 3
and also paragraphs (a) through (i) are met, except for sewage treat-
ment 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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TABLE I
nn—D TYPE WELL REO[AREMVrM
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MIR:MCM
pIAYR1'!A

MIa^MlfM
pBYfN

ryInIMVM	 BOPR'N
pTIJq^ryR	 ATION

3dla.
p1:aNR1'fA

G1RER
OIA10.fRR CP!^".TYdC:'TON CORCTMN1
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terlal. rinly
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a rrquLrW
oth CMla tool.

wltR
qnd Lw

L1nw eo -
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r pro +	 nap , n
the mock (ermntiyn. Wll

.
m en upper wnlern•d drlllhol. le ca 1'wt.etiw well cnelnV. pAV^

sand and a	 vrl t r is a eW flan nand- ool ceMi- ntruCyaq v1IR cable cool egell.n.nt. [hr en nular epee. shall - placed Ln u	 wnlarlprd
n dryth o p ,51 er vdovith Ill. with drfllinK t1--. 111Ra1. be (111.M xlch slat slurry a	 wm,.nt 3rout places Sn .n drlllneyw pn1y Pl^" p•ac+r Se

rn, cabl. teal otary 6r1111n 3,. No[ a iar.c.r. npprovne nu.n	 .w Not. r Mlov. alto rotary Qrilii M.. alan.t•r Conn ch. nOeldnl
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IM
ll	 Hain	 at fullth drwd	

t
b. tell
	

pf pe a1.m.ter,
......io IchH mua	

— 
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Cn.l nr, l dtan.- rr1111n3 Jrlllfry2 m	 er e.m.nt ^3'out. exenpc that Only t 	 •nt 3,rout n. anewmbl•a vlth wleed
Lwr plue .'" ohnt] u	 qew vh.n tR. uppnr .nl..ry,•e arlllhol• :^ et+nevruC^ ,lof ace wM eeal.e 1n pliue
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n arp.nalr, nvnee by a aule.ble lw p
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Bend .na >Ir.wl
tom. Lp 4^p4h of

tool arllAl pK.
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eee•r, Htn
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Not ep.
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—1	 Ili r i
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(a) Well casing pipe. The protective well casing pipe materials shall
be steel pipe having the nominal diameters and the weights as specified
in table 2, except that for wells for potable school water systems and
high capacity water systems, the minimum wall thickness for 8-inch,l0-
inch, and 12-inch diameter pipe shall by 0.322-inch, 0.365-inch, and
0.375-inch, respectively, and for non-potable systems pipe of any diame-
ter used shall have an adequate wall thickness to make the well structur-
ally sound.

TABLE 2

MINIMUM
CASING PIPE AND COUPLING
WEIGHTS AND DIMENSIONS

Size
in

Inches

Wgt. Lbs,
Per Ft.

Threads
&	 Plain

Coupling	 End

Thickness
in

Inches

Pipe

Diameter - Inches
External Internal

Threads
Per
Inch

Couplings

External	 Length
Diameter	 in

Inches	 Inches

I 1.70 1.68 .133 1.315 1,049 11-1/2 1.576 2-5/8
1-1/4 2.30 2.27 ,140 1.860 1.380 11-1/2 1,900 2-3/4
1-1/2 2.76 . 2.72 .145 1,900 1.610 11-1/2 2.200 2-3/4
2 3.76 3.65 ,154 2.375 2.067 11-1/2 2.760 2-7/8
2-1/2 5,90 6,79 .203 2.876 2.469 8 3,250 246/16
3 7.70 7.58 ,216 3.500 3.068 8 4.000 4-1/16
3 . 1/2 9,25 9.11 .226 4.000 3.648 8 4.626 4-3/16
4 11.00 10.79 237 4.500 4.026 8 5.200 4-5116
5 15.00 14.62 .258 6.563 4.047 8 6.296 4-1/2
6 19.45 18.97 .280 6.625 6.065 8 7.390 4-11/16
6 .5/8 OD 20.00 19,49 ,288 6.626 6.049 8 R 7.390 7-1/4
7 OD 23.00 22.653 .317 7.000 6.366 8 R 7.657 7-1/4
8 25.65 24.70 .277 8.626 8.071 8 9.625 5-1/16
l0 35.75 34.26 .307 10.760 10.136 8 11.760 5-9/16
12 45.45 43.77 .330 12.760 12.090 8 14.000 5-15/16
14 OD 57.00 54.57 .375 14.000 13.250 8 16.000 6-3/8
16 OD 65.30 62.68 .375 16.000 15.250 8 17.000 6.3/4
18 OD 73.00 70.59 .375 18.000 17.250 8 19.000 7-1/8
20 OD 81.00 78,80 1376 20.000 19.260 8 21,000 7-5/8

R = Round Threads

(b) Assembly. Well casing pipe shall be assembled watertight by
means of koints welded in accordance with the standard welding proce-
dure specifcations of the department of industry, labor and human rela-
tions, Ind 53.53(3), Wisconsin Administrative Code or by correctly
mated, recessed type couplings as used on drill pipe, line pipe or reamed
and drifted pipe and having weights and being threaded as indicated in
table 2.

(c) Pipe installation. Well casing pipe shall be driven or installed so
that no injury to the pipe results which may affect the quality of the
water supply.

(d) Pipe specifications. 1. No used pipe 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 5AX; API 5L; API 5LX; standards.

2. Each length of pipe 2 inches in diameter and larger shall be legibly
marked in accordance with the ASTM or API marking specifications for
Register, April, 1978, No, 268
Environmental Protection
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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 APT specification
and grade monogram.

3. The above listed ASTM and API references are available 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 76201.

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

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

b. Hammer bits. Hammer bits shall have a size no smaller than '/a 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
and may have the largest practical diameter permitting installation in
the well.

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

(h) Water used in drilling. Water needed in the construction of dril-
lholes shall be clear water obtained from an uncontaminated source.
Such water should be disinfected with chlorine so as to reduce to a mini-
mum the time and effort involved in the required final disinfection of the
well. (Note: See NR 112.16 (3) (a) .)

(i) Drilling delays ollowing grouting. Following placement of grout
in the annular space etween a protective well casing pipe and upper
enlarged drillhole or between a protective liner pipe and lower drillhole
and protective well casing pipe, drilling shall be delayed for a minimum

(.	 of 24 hours, whether using either cable-tool or rotary equipment.

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

(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,

Register. April, 1978, No. 288
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(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.

(c) The driller shall temporarily install all well seal with
overflow pipe extending therefrom, if necessary, in which case a control
valve shall be installed in the overflow pipe and the flow therefrom either
limited or stopped. (Note: See figure 1.)

Watery. Cr. Register, June, 1875, No. 234, eff. 10-1-75; am. table 1, Register, March, 1977,
No. 265, elf. 4-1-77; arn. (2) (intro.) and (a), Register, April, 1978, No. 2", eff. 5-1-78.
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NR 112,09 Bored type well design and construction. (1) GENERAL..
The general construction requirements are the same as NR 112.08 (1).

(2) SPECIFIC, Through the vertical zone of contamination the con-
struction of bored type wells shall conform to the specifications for
drilled type wells prescribed by NR 112.08 (2) . They shall also conform 	 ('
to the following additional requirements:

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

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

(c) The curbing below the vertical zone of contamination shall be
properly cured concrete pipe or equal. In such case the joints shall be the
Register, April, 1878, No. 268
F.ivironmental Protection
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tongue and groove type. Plain end or bell and spigot pipe shall not be
used.

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

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

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

(

	

	 NR 112,10 Driven point type well design and construction, (1)
GENERAL. The general construction requirements are the same as NR
112-08(l),

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

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

(b) The depth of a driven point well shall be sufficient to prevent
breaking suction when pumping the well at a rate of 60% greater than
the capacity of the permanent pump.

(Note: See figure 3.)

^	 _ i{^iirin.du

Figure 2. gored Type We ll Construction. See NR i 1 201.

Register, April, 1878, No. 268
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e

Recommended lnipimr/m pipe d/ameter 2 x6es

Figure 3. Construction of Driven-Point We I6 in Sand and Gra5'el. See Table ],a and JNK 13 2,30,

(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, 1576, No. 234, eff. 10-1-76.

Register, April, 1978, N", 268
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NR 112.11 Dug type well design and construction. (1) GENERAL.
The general construction requirements are the same as NR 112.08(1).

(2) SPECIFIC. (a) Curbing wall. The curbing wall of every dug type
well shall be substantial and watertight to a depth of at least 2 feet below
the vertical zone of contamination, which zone is the same as for a

-drilled sand or sand and gravel type well, but in no case less than 25 feet
below the established ground surface at the well. The curbing through
the intake area shall be of adequate strength to withstand any external
pressure to which it may be subjected and must be seated firmly enough
to prevent settling.

(b) Concrete wall. The wall shall be circular and at least 6 inches
thick with concrete so placed as to be free from voids. The concrete mix-
ture shall conform with the provisions of NR 112.19(1). Vertical and
horizontal reinforcing with 3/s -inch rods on 12-inch centers shall be pro-
vided. Rods shall lap 12 inches but such lap shall not occur at construc-
tion joints. If possible, the wall shall be poured in one operation but in no
case shall there be a const-ruction 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 5 (a) and (b) .)

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

(d) Casing pipe reduction. In lieu of extending well curbing of full
dug well diameter to the surface, a standard weight new steel pipe at
least 6 inches in diameter and meeting the requirements of table 2 and
NR 112.08 (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 of contamination, whichever is the greater. (Note: See figures 5 (c)
and (d) .)

(e) Curbing installation. In caving soil formation, the curbing shall
be constructed at the surface and carried down by excavating from the
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 accor
dance 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, April, 1975, No. 265
Envir.mmental Protection
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(h) Dug well cover, The cover of a well curbed according to paragraph
(b) or (c) of this subsection shall be made of substantial reinforced
watertight concrete at least 5 inches thick and of sufficient diameter to
overlap the wall or curb by at least 2 inches. The cover shall be free from
joints. A pump installation access sleeve comprising a section of steel
protective well casing pipe conforming to. NR 112.08(2) (a) and (d)
shall be installed in the cover at the time of pouring the concrete in
fabricating the cover and shall terminate at least 8 inches above the top
of the cover. The top of the cover shall be aloped to drain away from the
access sleeve. A manhole, if installed, shall be provided with a 4-inch
Illgh metal curb which shall be equipped with an overlapping cover, the
sides of which extend downward at least 1'h inches, A tight joint shall be
provided between the top of the wall and the cover, using a plastic seal-
ing compound. The manhole cover shall be locked or bolted in place in
such manner as to be safe and to prevent entrance of water. (Note: See
NR 112.17 (1) .)

. (i) Equipment location. No pumping equipment or appurtenances
requiring access 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 5.)

History: Cr. Register, June, 1976, No. 234, eff. 10-1.76.

Register, April, 1978, No. 268
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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) SPECIFIC. A drilled type well may be constructed through an ex-
isting dug type well in accordance with the following procedures;

(a) Preparation /or 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 type construction. Deepening construe-
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
part of the well with clay slurry or equally impermeable material, remov-
ing the top 7 to 8 feet of curbing in the process to effect a good soil to soil
bond.

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

Figure 6. Drilled Well Constructed in Existing Dug Type Well. See NR l 1 -'.I -'.

Register, April, 1978, No. 268
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NR 112.13 Springs, Because of the great variation in springs from the
standpoint of sources, locations, surrounding land uses, and elevations
in relation to surrounding areas, each spring being considered as a possi-
ble source of drinking water must be evaluated on its own merits for
possible acceptance. Requests for spring evaluations shall be made to
the central office of the department. Evaluations shall be based on the
'following criteria:

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

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

(c) The spring shall be derived from a source having sufficient over-
burden so that if a drilled well were 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 the minimum
well casing pipe depth specifications of table 1, NR 112.08(2) of this
chapter.

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

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

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

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

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

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

sides, constructed out of welded sheet steel.
6. Two 6-inch diameter, steel-pipe sleeves in the roof, having 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 discharge pipe or a
service pipe from a pressure tank.

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

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

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

Register, April, 1978. No. 268
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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, 1975, No. 234, eff. 10-1-75.

b
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Figure 7. Spring house. 	 —
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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 systems 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 pumproom shall be con-
structed, (Note: See section NR 112.07 (4) .)

(b) Any pitless subsurface pipe connection to such a well shall be
made with approved threaded fittings and shall be made above ground
water level. The piping for such a connection shall be kept under gauge
pressure. For the purpose of this chapter, approved threaded fittings in-
clude 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 to the well casing.

(c) On off-set 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 subject to flooding. Pressure conduit sball meet the
minimum pipe specifications of NR 112,08 (2) (a) and (d) for the diame-
ter 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 families, shall beprovided surface protection in accordance
with the provisions of this subsection,

(a) Watertight protective well casing pipe shall extend to a point at
least S inches above the established ground surface unless a permit for
construction of a separate well pit or sub-surface pumproom adjoining a
basement is obtained from the department, except that, within a flood
plain, the top of the well shall terminate at least 2 feet above the regional
flood elevation and no pit or subsurface pumproom may be constructed.
(Note: 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
be subject to flooding. Weld-on pitless adapter units shall be approved
units.
Register, April, 1978, No. 268
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(c) If nonpressure conduit pipe is used to enclose suction, submersi-
ble or jet pump piping, it shall be a minimum of new 4-inch diameter or
larger diameter 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 active use and is not subject to flooding.

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

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

(4) PITLESS ADAPTERS AND BURIED SUBMERSIBLE PUMP DISCHARGE LINES.
Buried submersible pump discharge lines connected to pitless adapters
must be maintained under gauge pressure at all times. Therefore, no
check valves shall be placed in the pump discharge line between a pitless
adapter and a hydropneumatic tank or approved comparable type pres-
sure vessel. The check valve shall be located either at the top of the sub-
mersible pump, in that portion of the discharge pipe within the well or
on the adapter spool of an approved unit.

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

(6) APPLICATION FOR PIT AND SUBSURFACE PUMPROOM PERMITS. Permit
applications to construct a well pit, pump pit, pressure-tank pit, pres-
sure-tank access pit or subsurface pumproom adjoining a building base-
ment, shall be made to the central office of the department on forms
provided by the department. Such permits may be granted if the con-
struction will be made in conformance with minimum specifications of
the department. (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 following minimum specifications;

1. Dimensions:

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

b. Width. The width of the pit shall be not less than 2A of the length.

c.Height. The height inside shall be at least 6 feet, but not less than 6
inches higher than any equipment installed therein.

d. Walls, floor and roof thicknesses. The wall thickness shall be at least
6 inches, the floor thickness shall be at least 4 inches and the roof thick-
ness shall be at least 5 inches.

Register, April, 1978, No. 268
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2. Construction:

a. Material. The pit shalt be constructed of poured concrete thor-
oughly puddled in place. The concrete shall be prepared according to
specifications of NR 112.19 or by use of-clean water and washed sand and
gravel or crushed rock in the following proportions: 1 part cement, 2
parts sand and 3 parts gravel. The water-cement ratio should not exceed
0.75 to 1.

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

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

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

4. Manhole opening:

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

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

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

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

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

5. Drainage:

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

b. Watertight sump type. When no gravity-type drain can be installed
in conformance with NR 112.14(5) (a) 5a, a watertight sump, having a
minimum depth of 18 inches and a minimum cross-section of 18 inches
square or minimum diameter of 18 inches, shall be installed.

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.
Register, April, 1978, No. 2G8
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7. Venting:

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

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

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

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

1. General.

a. The dimensions, construction material, watertight juncture, rein-
forcement, roof elevation, manhole opening, well casing termination and
pump installation shall conform to provisions of 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.

2. Drainage:

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

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

(7) PITLESS ADAPTER WELL AND PIPE CONNECTIONS. (a) Threaded
jousts. 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 I/3 the

^.

	

	 length of the coupling, including the recess, for adapters with male
threads.

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

Register, April, 1978, No. 268
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(b) Weld-on units. An approved type pitless adapter weld-on unit
may only be installed oil 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 a full-length adapter shall not be welded to the cut-off end of a well
casing.

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

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

4. Pitless adapter pipe connectors for attachment of pump piping
shall be welded to the full adapters in the factory at the time the adapter
is assembled by the manufacturer having approval to fabricate the same
in cases of those designs not involving a casting where the connector will
be part of the casting. Such pipe connector units may be welded to the
well casing pipe in the field only for those installations where weld-on
adapter units are permissible. Pipe connectors shall not be attached to
well 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 pitless receiver tanks, see Figures 8 and 9.)

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. (1) (intro.), renum. (3) thru
(G) to be (4) thru (7), cr. (3), Register, April, 1978, No. 288, off. 5-1-78.

1
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NR 112.16 Miscellaneous well construction and pump installa-
tion requirements. (1) WELL ALIGNMENT. The deviation of the center
line of a drilled or bored type well from plumb per 100 feet of depth shalt
not exceed the following tolerances to the depth of pump setting plus
25%:

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

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

(2) CAVING PROTE&ION. When caving or sloughing formations that
would interfere with the proper functioning of the well or the pumping
equipment are encountered, entrance of foreign material shall be pre-
vented by means of liner pipe, cementing or other approved methods.
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(3) FINISHING OPERATIONS. Upon completing well construction or re-
construction operations or pump installation or repair work requiring
removal of the pump or pump piping from the well, the well driller and
pump installer shall carry out finishing operations as follows:

(a) Disinfection. The well shall be disinfected in the manner pre-
scribed 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 ves-
sel or reservoir.

(c) Testing. The well shall be tested by pumping, except when flowing
in excess of requirements, to determine the amount of drawdown and
the quantity and stability of the yield within the requirements of NR
112.17(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
well seal or well cap. (Note: See NR 112.17 (1) , NR 112.17 (2) and NR
112.17 (3).)

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

(5) CHEMICAL CONDITIONING. (a) Noncontinuous treatment of wells
and pumps. The use of dry ice, detergents, chlorine, acids, or other
chemicals in wells for the purpose of increasing or restoring yield; the
use of 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
registered pump installer or Wisconsin registered professional engineer.
All chemicals other than dry ice or chlorine shall be compounds deter-
mined to be acceptable by the department. (Note: See NR 11216 (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

Register, April, 1878, No. 268
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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,

8. Equipment installation. Installation of treatment equipment re-
quiring plumbing connections to the water system shall he 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 department.
No permit will be granted for the purpose of continuous nonchemical
disinfection of a water supply unless efforts to construct a new well and
reconstruct the well or to reconstruct an existing well in conformance
with the code have failed to result in a well that will continuously pro-
duce bacteriologically safe water. Installation of nonchemical treatment
equipment requiring plumbing connections to the water system shall be
made by a licensed plumber, except that if such equipment is installed
prior to the pressure tank, the installation may also be made by a regis-
tered pump installer. Approval of the equipment and method or
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 contaminant possibility and expected effectiveness of the materi-
als.

(8) INJECTION OF FERTILIZERS OR OTHER CHEMICALS FOR AGRICULTURAL
PURPOSES. (A) 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 fertilizers 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 pump discharge pipe is planned, it shall be done with a positive
feed pump at a point following an underwriters laboratories approved
check valve and preferably a double check valve. The chemical feed
Register, April, 1978, No. 268
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pump shall be shut off at least 5 minutes prior to shutting off of the well
pump so as to purge the chemical from the water line. Injection of pesti-
cides into the well pump discharge line is prohibited.

History: Cr. Register, June, 1976, No. 234, eff. 10-1-75; er. (8), Register, April, 1978, No.
268, eff. 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 complete if the construction conforms to provi-
sions of this chapter. The water samples shall be submitted either to the
state laboratory of hygiene or to an independent laboratory certified
under the state laboratory certification program to do bacteriological ex-
amination of water; provided that such certified laboratory will file the
water sample data sheet and a copy of the water sample analysis report
with the department within 20 days following completion of the analy-
sis.

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

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

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

History, Cr. Register, June, 1976, No. 234, eff. 10-1-76; am. (1), Register, April, 1978, No.
268, eff. 6-1-78.

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

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

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

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

(2) UPPER WELL TERMINAL. (a) For all low capacity water supplies
other than for schools, and sewage treatment plants, the casing pipe of
any drilled, bored or driven type well or of a dug well having a casing
pipe reduction shall project not less than 8 inches above the permanent
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 pit in-
stallations. Seats 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 inches above the permanent established ground
surface at the well, or 12 inches above a pump house or building floor or
platform installed above such established ground surface. The well cas-
ing pipe shall be sealed or covered with an approved type well seal or
cap. Seals for wells terminating outside of buildings shall have a one-
piece top plate. (Note: See NR 112.14 (3).)

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

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

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

2. In case the pump unit is not located over the well, and the shallow
well pump suction pipe, submersible pump discharge pipe or jet pump
piping emerges from the top thereof, an approved type seal with expand-
able rubber gasket or approved equivalent seal shall be provided 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.
Register, April, 1878, Ito. 268
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3. On above-ground pump installations, provided the elevation of the
top of the well is at least 2 feet above the regional flood water level at the
site and provided the discharge head base of a vertical centrifugal pump
will be mounted on a base plate or foundation in such manner as to ex-
clude entrance of insects into the well, the discharge head shall prefera-
bly be set on a concrete pump support base with protective well casing
pipe projecting at least one inch above the concrete pump support base
and into the base of the discharge head or the discharge head shall be
installed with its base flange set with gasket onto a pipe flange attached
to the top of the protective well casing by threaded or welded joint and
with the discharge head flange bolted to the pipe flange. (Note: See 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 flange for the pump
column is of larger diameter than the protective well casing, the exten-
sion of the well casing one inch above the bottom of a pump discharge
head 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
dischargge head base is not a machined surface, a gasket is provided be-
tween the 2 surfaces prior to ioinins them permanently together.

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

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

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

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

4. Thermostatically controlled electrical heating unit.

5. Removable or hinged roof.

6. Insulated walls and roof.

7. Walls firmly secured to floor.

8. Dimensions and actual details of wall and roof design are optional.
The dimensions in table 4, figure 12 are recommendations. (Note: 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 shall
they be approved for wells in unconsolidated formations or where the
pump operation is expected to lower the water level in the well during
pumping to a point less than 5 feet above the bottom of the protective
well casing pipe.

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

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

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

(f) Installation of meters. Water meters shall be installed at a point
in the pump discharge pipe prior to its connection to the hydropneu-
matic tank and prior to any branch service line.
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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 it
Nature Minimum Lower Maximum

Upper Enlar ed Drillhole Regular Drillholeof Water Geologic Nominal Drillhole Nominal
5 6 7 8Bearing Formations Casing Minimum Protective

Formation Overlying Diameter Minimum Minimum Mininu[m ISoltom Well Liner
Type (Aquifer) Aquifer Inches Diameter Depth Diameter Elevation Diameter Diameter Construction Conditions

a. Sand or 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 minimum depth of 65' and
gravel of sand and gravel; construction outside diameter tool drilling & construction See note 2 applicable. to a minimum depth of100' for sewage treatment plant wells or to such greater depth the

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 drillhole will penetrate clay or other material which will

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

similar material to coupling outside desired length throughout the driving of permanent well casing. With rotary drilling, the outer drillhole

varying depths.g	 P diameter plus 3"P of screen with
shall be maintained at full diameter with drilling mud. The annular space surrounding, the protective well casing to minimum depth of 60 feet normally and to 95 feet in sewagr

if well casing will rotary drilling, treatment plant wells shall be permanently sealed with cement grout placed by a suitable
be assembled with unless a gravel- pump from the bottom of the annular spaceupward. When an outer pipe is used to
threaded and pack is Planned, maintain the enlarged upper drillhole it shall be pulled back at least 10' but preferably
coupled joints. in which case shall be entirely removed immediately following completion of grouting the well. The

the depth of vertical zone of contamination shall be sealed off. See notes 1 and 2 below-
outer drillhole An adequate screen shall be provided. Unless a gravel-pack well is planned, the screen
shall be a shall be installed in such manner that removal or replacement can be accomplished
minimum of without adversely affecting the watertight construction of the well. For economic reasgn
65' plus the an inner pipe separate from the protective well casing to which the screen would be
desired screen attached is not required, but it is preferred. Either the placement of the screen to the
length in either bottom of the drillhole and jacking back of the casing or the bail-down method will be
type of drilling acceptable for the initial screen placement. When a separate pipe is used to place the
Exception to screen within the protective casing, the pipe shall have a nominal diameter at least 2" less

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

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

sewage treat- and a gravel-pack, the inner pipe nominal diameter shall be 4" less than the diameter of
ment plant the protective casing diameter and the outer drillhole shall have a diameter conforming
wells where to requirements of column S. In either case, the protective well casing pipe shall conforn
the minimum to the pipe standards of NR 11108(2) (d),
amount of
protective well Ina gravel-pack well construction, the 	 ravel used shall be properly graded, washed and

foreign	 pipematerial. If tillersterilized igneous rock gravel free from	 will be installed,casing pipe
shall be 100'.

they shall not be attached to the protective well easing at an elevation less than 12" abb'A
the established ground grade at the well or the floor of a building or pump house or well

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

case 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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TABLE 3

HIGH CAPACITY AND SCHOOL
DRILLED WELL REQUIREMENTS— NONPOTABLE WATER SUPPLY

1 2 3 4 Upper Drillholc 9 10 11
Nature Minimum Lower maximum

Upper Enlar.	d Drillholc Rr9uhr D ri llh ofeof Water Geologic Nominal Drillholc Nominal
5 6 7 8Bearing Formations Casing Minimuu Protective

Formation Overlying Diameter Minimum Minimum Minimum ltoltuoi IYc1l Liner
Type (Aquifer) Aquifer Inches Diameter Depth Diameter Eloration Diameter Diameter Construction Conditions

b. Sand or Sand or a mixture 6" See None required 30' with cable 6" See See 6" Not bc.	 The well casing pipe normally shall extend to a minimum depth of 35' or to such
gravel of sand and gravel. construction with cable tool tool drilling & construction eonstruc- applicable greater depth that will assure that the well casing will extend to a minimum of 5' belol

conditions. drilling but shall 30' plus such conditions. tion the pumping water level. With cable toot drilling the upper enlarged drillhole shall be
be casing diame- additional conditions kept open with temporary well casing, unless the drillhole will penetrate clay or other
ter plus 4" if one depth necessary material which will similarly stand open, and the upper drillhole shall be kept 1/3 fille
is constructed. to place the with clay slurry throughout the driving of permanent well casing. With rotary drilling,
See construction desired length the outer drillhole shall be maintained at full diameter with drilling mud. The annular
conditions. of screen, 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
plus 2" with 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 drillhole it shall be pulled back at least 10' but

planned, in preferably shall be entirely removed immediately following completion of grouting th
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 tha
shall be a removal or replacement can be accomplished. For economic reasons an inner pipe
minimum of separate from the protective well casing to which the screen would be attached is not
35' plus the required, but it is preferred. Either the placement of the screen to the bottom of the
desired screen drillhole and jacking back of the casing or the bail-down method will be acceptable fo
length in either the initial screen placement. When a separate pipe is used to place the screen within ti
type of drilling. well casing, the pipe shall have a nominal diameter at least 2" less than that of the insi

diameter of the well casing, in which case the well casing shall have a minimum diamel
of 8", unless a gravel-pack well construction is planned. With a construction having atc. Sand and Sand or mixture of 6" See None required 30' with cable 6" See See 6" Not

gravel sand and gravel; or construction in sand and tool drilling & construction eonstruc- applicable inner pipe attached to a screen and a gravel-pack, the inner pipe nominal diameter sha
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 h.
material containing tool drilling. additional condition a diameter conforming to requirements of column 5.
layers of sand and Casing diameter depth necessar
gravel; or clay or plus 4" with to place the In a gravel-pack well construction, the gravel used shall be properly graded, washed an
similar material to cable tool if one desired length sterilized igneous rock gravel free from foreign material. If filler pipes will be installer
varying depths. drilled in sand of screen, with they shall not be attached to the protective well casing at an elevation less than 12"

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

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

NOTE 1. Some drillers construct an enlarged upper drillhole to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, line b, to facilitate use of long lengths of pipe.
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TABLE 3

HIGH CAPACITY, SCHOOL AND SEWAGE TREATMENT PLANT
DRILLED WELL REQUIREMENTS -- POTABLE WATER SUPPLY

1 2 3 4 Upper Drillhole 9 10 11

Nature Minimum Lower Maximum
Ulmer Enlar ed Drillhole R.Rular Drillholeorwater Geologic Nominal Drillhole Nominal

5 6 7 ABearing Formations Casing Minimum Protective

Formation Overlying Diameter Minimum Minimum Minimum Bottom Well Liner

Type (Aquifer) Aquifer Inches Diameter Depth Diameter Elevatio Diameter Diameter Construe tion Conditions

d. Limestone Unconsolidated 61, outside 60' with cable 6" with cable See con- 6" Pipc R.D, The projective well casing pipe shall be firmly sealed d, e, f

(Sue note materials, mainly diameter plus 3" tool drilling & - tool drilling. struction 3" less in the rock formation. With cable tool drilling, the Protective well casing pipe shalt
if well casing pipe to ruck with Not applicable condition than lower upper enlarged drillhole shall be kept open with he placed concentrically within

or2)	 shale sand or gravel to will be assembled rotary drilling, with rotary exception drillhole temporary well casing and the annular space shalt be the upper enlarged drillhole
(See note depth of at least 60' with welded except for sew- drilling, see note 4 diameter permanently sealed with cement grout. With rotary having a minimum diameter con
3) to a radius of °k mile joints. Coupling age treatment below. except drilling, the upper enlarged drillhole shall be main- forming to column S. lines d, e

No record of sink outside diameter plant wells if that for tained at full diameter with drilling mud or with and f, depending upon the man-

holes, test holes, plus 3" if well rock lies at wells 10" temporary well casing and the annular space shall be net of assembly of pipe. The
casing will be depth less than in dia, or permanently sealed with cement grout. Temporary pipe shall he sealed in place with

quarries or assemble) will, 100' the mini . less pipe outer casing shall be removed immediately following cement grout applied by a suitak
abandoned wells in threaded and mum depth of dia. shall grouting. The vertical zone of contamination must be pump from the bottom or the
abuw area. coupled joints. drillhole is 100', be nominal scaled o0'. See notes I and 4 below. casing upward.

See note 4 2" less
below, than drill- Protective liner pipe shall be

hole dia. assembled with welded joints,
placed concentrically within the

e. Limestone 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 drillhnle and sealed in place will

{See note material ur such diameter plus 3" tool drilling & tool drilling. struction 3" less into the rock formation. With cable tool drilling, the cement grout placed by a suitahl
2) or shale materials with some if well casing pipe to rock with Not applicable condition than lower upper enlarged drillhole shall be kept 113 filled with placed by a suitable pump or Ott

(See note sand and gravel will be assembled rotary drilling, with rotary exception drillhole clay slurry throughout the driving of the protective approved method from the butt.

3) zones to depth of at with welded except for sew- drilling. we nole 4 diameter well casing, unless caving formations are expected, in of the Lintz pipe upward.
least 60' w a radius joints. Coupling age treatment below. except which case a temporary outer casing shall be used.
or !A mile. No outside diameter plant wells if that for The annular space shall be permanently filled with When developing wells in the sae
record of sink holes, plus 3" if well rock lies at wells 10" cement grout applied in an approved manner. clone aquifer overlain by tine
test holes, quarries casing will be depth less than in dia. or Construction conditions for drilling with rotary "Maquoketa" shale and Niagara
or abandoned wells assembled with 100' the mini- less pipe equipment are the same as above for d. Temporary formation, the Niagara formatio

is above area- threaded and mum depth of dia. shall outer casing shall he removed immediately following should be eased off in all cases a
coupled }oints. drillhole is 100'. be nomina grouting. The	 verticat zone of contamination must shall be cased off where the dee

- See note 4 ?" less he sealed off. See notes I and 4 below. aquifer water has a high dissolve
hclow. than drill- solidson	 t,	 er pipe placecten	 Lin

hole dia. through the shale only to peeve
caving shall be a minimum of 2'

I. Limestone Uncunsulidated 6" Casing outside W , into un . Not 6" Pipe D.D. The upper enlarged drillhole through caving forma- less in diameter than the dAllhol
(See or materials fur depth diameter plus 3" creviced rock applicable. 3" less Lions above the rock shall be kept open by temporary and the bottom 20' shall be seal
2) or shale less than 60' within if well casing below 50'm than lower well casing with cable tool drilling and with such cas- in place with cement grout or cl
(See note a radius of K mile. pipe will he either limerock drillhole ing or drilling mud with rotary drilling. If the forma- slurry.

31 No record of sink assembled with or shale, except diameter Lion over the rock is clay or material which will
(roles, test holes, welded joints. For scwagg except similarly stand open, with rotary drilling the drill
quarries nr abandon Coupling outside trea0nent plant that for cuttings  shall be removed by drilling mud. The

' ed wells in above dinnmcler plus 3" wells the mini- wells 10' - annual space shall be permanently filled with cement
area- it well casing will mum depth is in dia. or grout. Temporary outer casing shall be removed

be assembled 100'. See note less pipe immediately following grouting. The vertical zone of
with threaded 4 below. dia. shall contamination must be sealed off. Ste notes I & 4
and coupled be nominal below.
joints. ?" less

than drill,
Ionic dia.

rid
P
it

nt

NOTE 1. Casing only to rock under conditions of column 3.1nes d &e and to the depth indicated in column 6, line f for condition of column 3, line f, is only acceptable as a minimum when it is adequate In seal off the vertical zone

eif contamination. Greater depth of prolective casing is required in areas where well histories show that the vertical zone of contamination extends tax greater depth.
NOTE 2. Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given In then in the well construction specifications because it is the common term given to them by drillers,
NOTE 3. Wells normally shall not be developed into a shale fornialion. Such constructions arc Limited primarily to "Maquoketa" shale where the limestone is missing or very thin but only when the shale is known to be firm enough

so that the drillhole will remain open and the water therefrom is not hr bid. These wells may occur along the western edge of the Niagara dolumile'txiending from Door County to the Illinois border, at Blue Mound, at the

Platteville Mound and in the Sinsinswa area in Grant County. Shale wells under similar geologic conditions in olhen areas of the state where overlying rock is missing or thin will also be acceptable.

NOTE 4. Minimum casing depths for sewage treatment plant wells shall be 100'.
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TABLE3

HIGH CAPACITY AND SCHOOL
DRILLED WELL REQUIREMENTS — NONPOTABLE WATER SUPPLY

1 2 3 4 Upper Drillhole 9 10 11
Nature Minimum Lower Maximum

UVVer Enlar ed Drillhole Re	 gar Drillholeof Water Geologic Nominal Drillhole Nominal
5 6 7 8Bearing Formations Casing Minimum Protective

Formation 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 Sec con- 6" Not The protective well casing pipe shall be firmly seated g, h
(See note materials, mainly plus 4" if one is with cable toot tool 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 conditions 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 slurry or 2" greater in diameter than
3) ing. See con- rotary drilling. drilling, cement 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 drillhole shall be maintained at full diameter with rotary drilling, shall be
diameter plus 2" with drilling mud or with temporary well casing and assembled with welded joints
with rotary the annular space shall be permanently scaled 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 upper enlarged the annular space by a suitable
drillhole is constructed more than 2' into the lime- pump from the bottom of the
stone. casing upward.

h. limestone Clay or similar 6" 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 toot drilling. struction applicable. formation. With cable tool drilling, the upper enlarged
2) or shale materials with some cable tool drill- to the 20' Not applicable condition drillhole shall be kept 1/3 filled with clay slurry

1
The upper enlarged drillhole

(See note sand and gravel ing. Casing depth, which- with rotary throughout the driving of the well casing, unless cav- diameter need be only 2" great3) zones to depth of diameter plus 2" ever is the drilling. ing formations are expected, in which case a tempor- than the nominal well casing pi
at least 40'. with rotary lesser, with ary outer casing shall be used. The annular space diameter when the well casing

drilling. See cable tool drill- shall be permanently sealed with clay slurry or pipe is assembled with welded
construction ing. To rock cement grout applied in an approved manner. joints and the cement grout is
conditions. with rotary Construction conditions are the same as for line g. placed in the annular space by

drilling. Temporary outer casing shall be removed immediate- suitable pump or other approve
ly following grouting of the well. pressure method from the bolt

i, Limestone Unconsolidated 6" Casing diameter 10' into Not 6" Not The upper enlarged dril€hole 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 drill- rock below 30' temporary well casing with cable tool drilling 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 air 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 drillhole with cable tool equipment by choice under geologic conditions of column 3, line g, to facilitate use of longer lengths of pipe.
NOTE 2. Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because it is the common tern given to tbem by drillers.
NOTE 3. Wells normally shall not be developed into a shale formation. Such constructions are limited primarily to "Maquoketa" shale where the limestone is missing or very thin but only when the shale is known to be firm

enough so that the drillhole will remain open and the water therefrom is not turbid. These wells may occur along the western edge of the Niagara dolomite extending from Door County to the Illinois border, at
Blue Mound, at the 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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TABLE 3

HIGH CAPACITY, SCHOOL AND SEWAGE TREATMENT PLANT
DRILLED WELL REQUIREMENTS — POTABLE WATER SUPPLY

I 2 3 4 Upper Drillhole 9 10 11
Nature Minimum Lower Maximum

Upper Enlar ed Drillhole Re	 filar Drillholeof Water Geologic Nominal Drillhole Nominal
S 6 7 8Bearing Formations Casing 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 Unconsolidated 6" Casing outside 60' with cable 6" with cable See con - 6" Pipe O.D. The protective well casing pipe shall he firmly seated j, k, I

Quartzite
(See note

materials mainly diameter plus 3"
if

tool drilling &
to rock with

tool drilling•
Not applicable

struction
condi-

3" less
lowerthan

in the rock formation. With cable tool drilling, the Protective well casing pipe shall
1) sand or gravel, to well casing be keptupper enlarged drillhole shall 	 open with be placed concentrically within

depth of at least 60' pipe will be rotary drilling, with rotary tions. drillhole temporary well casing and the annular space shall be the upper enlarged drillhole
to a radius of 'h assembled with except for sew. drilling. 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, k and 1, 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 plan
be assembled 100' the dia, shall outer casing shall be removed immediately following with cement grout applied by a
with threaded minimum be nominal grouting. The vertical zone of contamination must suitable pump from the botton
and coupled depth of drill- 2" less be sealed off. See notes 2 and 3 below. of the casing upward.
joints, hole is 140'. than drill-

See note 3 hole dia. Protective liner pipe shall be
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 firmly seated Placed concentrically within th
Quartzite material or such diameter plus 3" too] drilling & tool drilling, struction 3" less into the rock formation. With cable too] drilling, the drillhole and sealed in place wit
(See note 1) materials with some if well casing pipe to rock with Not applicable condi- than lower upper enlarged drillhole shall be kept 113 filled with cement grout placed by a suit-

sand and gravel will be assembled rotary drilling, with rotary tions, drillhole clay slurry throughout the driving of the protective able pump or other approved
zones to a depth of with welded except for sew drilling. Exceptiov dia. except well casing, unless caving formations are expected, method from the bottom of th
at least 60' to a hints. Coupling age treatment see note 3 that for in which case a temporary outer casing shall be used, liner pipe upward.
radius of 'h mile. outside diameter plant wells if below. wells 10" The annular space shalt 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 100' the dia. shall equipment are the same as above for j. Temporary
threaded and minimum be nominal outer casing shall be removed immediately following
coupled joints, depth of drill- 2" less grouting. The vertical zone of contamination must

hole is 100', than drill- be sealed off, See notes 2 and 3 below.
See note 3 hole dia.
below.

I. Granite or Unconsolidated 6" Casing outside 60' except Not 6" Pipe O.D. The upper enlarged drillhole through caving
Quartzite materials for depth diameter plus 3" for sewage applicable. 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 fr mile, will be assembled plant wells drillhole with such casing or drilling mud with rotary drilling.
with welded the minimum dia. excep If the formation over the rock is clay or material
joints. Coupling depth is 100'. that for which will similarly stand open, with rotary drilling
outside diameter See note 3 wells 10" the drill cuttings shall be removed by drilling mud.
plus 3" if well below. in dia. or The annular space shall be permanently filled with
casing will be less pipe cement grout. Temporary outer casing shall be
assembled with dia. shall removed immediately following grouting. The
threaded and be nomina 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 sea[ 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. Minimum casing depths 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 Drillhole 9 t0 I I
Nature Minimum Lower Maximum

Upper Enlar ed Drillhole R	 lar Driltholeof Water Geologic Nominal Drillhole Nominal
5 6 7 8Bearing Formations Casing Minimum Protective

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

m. Granite or Unconsolidated 6" Casing diameter None required 6"with cable 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 applicable condi- constructed with cable tool equipment, the annular upper enlarged drillhole only

depth of at least 40' cable tool drilling. rotary drilling. with rotary tions, space shall be tilled with clay slurry or cement grout 2" greater in diameter than thi
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 permissibl
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 seated in place with drill-

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

Quartzite material or such plus 4" with cable of the clay or tool drilling, struction applicable formation. With cable tool drilling, the upper
(See note 1) materials with some tool drilling. Cas- to the 20' Not applicable condi- enlarged drillhole shall be kept 113 filled with clay

sand and gravel mg diameter plus depth which- with rotary tions. slurry throughout the driving of the well casing,
zones to a depth of 2" with rotary ever is the drilling. unless caving formations are expected, in which case a
at least 40'. drilling. See lesser with temporaryouter casing shall be used. The annular

construction cable tool space shall be permanently sealed with clay slurry 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 immediately

following grouting of the well

U.o. Granite or Unconsolidated 6" Casing diameter 40' Not 6" Not The upper enlarged drillhole through caving forma-
Quartzite materials for depth • plus 4" with cable applicable applicable tions above the rock shall be kept open by temporary The upper enlarged drillhole
(See note 1 less than 40', tool drilling. Cas- well casing with cable tool drilling and with such diameter need be only 2"

ing diameter plus casing or drilling mud with rotary drilling. If the	 . greater than the nominal well
2" with rotary formation over the rock is clay or material which will casing pipe diameter when the
drilling. See similarly stand open, with rotary drilling the drill well casing pipe is assembled
construction cuttings preferably shall be removed by drilling mud with welded joints and the
conditions. but use 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 method from the
bottom of the casing upward.

NU1 C 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. 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.

Register, April, 1978, No. 268
Environmental Protection



DEPARTMENT OF NATURAL RESOURCES	 68-31

TABLE 3

HIGH CAPACITY, SCHOOL AND SEWAGE TREATMENT PLANT
DRILLED WELL REQUIREMENTS — POTABLE WATER SUPPLY

1 2 3 a Upper Drillhole 9 10 11
Nature Minimum Lower Maximum

Upper Enlar ed Drillhole Re	 lar Drillholeof Water Geologic Nominal Drillhole Nominal
5 6 7 8Bearing Formations Casing Minimum Protective

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

p. Sandstone Unconsolidated 6" Casing outside 60' with cable 6" with cable See con- 6" Pipe O.D. The protective well casing pipe shall be firmly seated p q, r
materials mainly diameter plus tool drilling & tool drilling. struction 3" less in the rock formation. With cable tool drilling, the Protective well casing pipe
sand and gravel to a 3" if well casing to rock with Not appli- condi- than lower upper enlarged drillhole shall be kept open with shall be placed concentricall
depth of 60' or pipe will be rotary drilling, cable with tions. drillhole temporary well casing and the annular space shall be within the upper enlarged
more. assembled with except for sew- rotary drilling. Exception dia. except permanently sealed with cement grout. With rotary drillhole having a minimum

welded joints. age treatment See note 2 that for drilling, the upper enlarged drillhole shall be main- diameter conforming to
Coupling outside plant wells if below. wells 10" tained at full diameter with drilling mud or with column 5, lines p, q and r,
diameter plus 3" rock 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 pil
be assembled witt. 100' the mini- dia. shall bc outer casing shall be removed immediately 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' less than sealed off. See notes 1 and 2 below. suitable pump from the

See note 2 drillhole bottom of the casing upwar
below. dia.

Protective liner pipe shall N
assembled with welded joinq. 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

material or such diameter plus tool drilling & tool drilling. struction 3" less into the rock formation. With cable tool drilling, placed concentrically withir
material with some 3" if well casing to rock with Not appli- condi- than lower the upper enlarged drillhole shall be kept 113 filled the drillhole 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 z
60' or more, welded joints, age treatment see note 2 that for expected, in which case a temporary outer casing shall other approved method froi

Coupling outside plant wells if below. wells 10" be used. The annular space shall be permanently filled the bottom of the liner pips
diameter plus 3" rock lies 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 drilling with rotary
be assembled with 100' the mini- dia. shall be equipment are the same as above for p. Temporary
threaded and mum depth of nominal 2' outer casing shall be removed immediately following
coupled joints. drillhole is 100'. less than grouting. The vertical zone of contamination must be

See note 2 drillhole sealed off. See notes l and 2 below.
below, dia.

r. Sandstone Any material except 6" Casing outside Into firm sand- Not 6" Pipe O.D. The upper enlarged drillhole through caving forma-
limestone to a diameter plus 3" stone or to the applicable. 3" less tions above the rock shall be kept open by temporary
depth of less than if well casing pip 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 rock 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" cuttings shall be removed by drilling mud. The
plus 3" if well wells the mini- in dia. or annular space shall be permanently filled with cement
casing will be mum depth is less pipe grout. Temporary outer casing shall be removed
assembled with 100'. See note dia. shall immediately following grouting. The vertical zone of
threaded and 2 below. be nominal contamination must be sealed off. See notes I and 2
coupled joints. 2" less ibelow.

than drill-
hole dia.

NU'I'F 1. Casing only to rock under conditions of column 3, lines p and q and to the depth indicated in column 6, line r for condition of column 3, line r, is only acceptable as a minimum wren it is aaequate to seat oir me
vertical zone of contamination. Greater depth of protective casing is required in areas where well histories show that the vertical zone of contamination extends to a greater depth.

NOTE 2. Minimum 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 Drillhole 9 10 ] l	 -- —
Nature Minimum Lower Maximum

Upper Enl	 ed Drillhole Regppular Drillhaleof Water Geologic Nominal Drillhole Nominal
5 6 7 8Bearing Formations Casing Minimum Protective

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

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

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

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

casing upward.

t. Sandstone Clay or similar 6" Casing diameter To the bottom 6" with cable See con- 6" Not The well casing pipe shall be firmly seated in the
material or such plus 4"with the clay or to tool drilling. struction applicable rock formation. With cable tool drilling, the upper
material with some cable tool drilling. the 20' depth Not applicable condi- enlarged drillhole shall be kept open by temporary
sand and gravel Casing diameter whichever is with rotary 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 more, rotary drilling. cable tool drill- well casing. The balance of the annular space shall

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

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

uU. Sandstone Any material except 61, diameter Into firm sand- Not 6" Not The upper enlarged drillbole through caving forma-
limestone to a depth plus 4" with cable stone or to the applicable. applicable. lions above the rock shall be kept open by The upper enlarged drillhole
of less than 25'. tool drilling. 30' depth temporary well casing with cable tool drilling and by diameter need be only 2" great

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

formations. The annular space surrounding the well space by a suitable pump or
casing shall be permanently filled with cement grout. other approved pressure meth(

from the bottom of the casing
upward.

NOTE 1. Some drillers construct enlarged upper drillholes to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, line s, to facilitate use of longer lengths of pipe.
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TABLE'3

HIGH CAPACITY, SCHOOL AN I] SEWAGE TREATMENT PLANT
DRILLED WELL REQUIREMENTS -. POTABLE WATER SUPPLY

1 2 3 4 Upper Drillholc g 10 11
Nature Minimum Longer Maximum

112per Enlarged Drillhole
-

Regular Drillholcof Water Geologic Nominal 1),-illhule Nominal
5 6 7 1	 8Bearing Formations Casing Mininuun Pr0tCCtiVC

Formation Overlying Diameter Minimum Minimum Minimum Bottoiu Well Liner
Type (Aquifer) Aquifer luches Diameter Depth Diannctcr Ou%ation Diatucser Diameter Construction Conditions

V. Sandstone Limestone to depth 6" Casing outside 60' or 15' into Not 6" Pipe O.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 shall be placed concentrical
solidated overburden will be assembled greater, except drillhole drilling mud with rotary drilling. If the formation over within the upper enlarged
over the limestone. i with welded for sewage treat dia. except the rock is clay or material which will similarly stand drillhole having a minimum

joints. Coupling ment plant well that for open, with rotary drilling the drill cuttings preferably diameter conforming to
outside diameter the minimum is wells 10" shall be removed by mud but use of air will be column 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 marine
casing will be 3 below. less pipe space surrounding the protective well casing shall 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. 2" less 2 & 3 below. by a suitable pump from tE

than drill- bottom of the casing upwa
hole dia.

Protective liner pipe shall bW. Sandstone Limestone extendin 6" Casing outside 10' into un- Not 6" Pipe O.D.
to a depth greater diameter plus 3" creviced rock applicable. 3" less assembled with welded jolt
than 60' with or if well casing pipe below 50', than lower placed concentrically withi
without unconsoli- will be assembled except for sew- drillhole the drillhole and sealed in
dated overburden with welded age treatment dia. except place with cement grout pl
over the limestone. joints. Coupling plant wells the that for by a suitable pump or othe

outside diameter minimum depth wells 10" approved method from the
plus 3" if well is 100'. See in dia. or bottom of the liner pipe
casing will be note 3 below. less pipe upward.
assembled with dia. shall
threaded and be nominal
coupled joints. 2" less

than drill-
hole dia.

NO'T'E 1. Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because it is the common term given to them by the drillers.
NOTE 2. Casing only to the depth indicated in column 6, lines v & w, for conditions of column 3, lines v & w, is only acceptable as a minimum when it is adequate to seal off the vertical zone of contamination. Greater depth of

protective casing is required in areas where well histories show that the vertical zone of contamination extends to a greater depth.
NOTE 3. Minimum casing depth for sewage treatment plant wells shall be 100%
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TABLES

HIGH CAPACITY AND SCHOOL
DRILLED WELL REQUIREMENTS — NONPOTABLE WATER SUPPLY

1 2 3 4 Upper Drillhole 9 10 11
Nature Minimum tower Maximum

U per Enlarged Drillhole Regular Drillholeof Water Geologic Nominal Drillhole Nominal
5 6 7 RBearing Formations Casing Minimum Protective

Formation Overlying Diameter Minimum Minimum Minimum !Bolton Well Liner
Type (Aquifer) Aquifer Inches Diameter Depth Diameter L'levation Diameter Diameter Construction Conditions

X. Sandstone Limestone to.depth 6" Casing diameter 40' Not 6" Not The upper enlarged drillhole through caving formations x, y
of 40' or less with plus 4" with applicable. applicable. above the rock shall be kept open by temporary well Well casing pipe placed in a
or without cable tool drill- casing with cable tool drilling and by such casing or upper enlarged drillhole on]
unconsolidated ing. Casing drilling mud with rotary drilling. If the formation over 2" greater in diameter than
overburden over the diameter plus 2" the rock is clay or material which will similarly stand the nominal well casing pips
limestone. with rotary open, with rotary drilling the drill cuttings preferably diameter, shall be assemble(

drilling,	 See shall be removed by mud but use of air will be with welded joints and seal(
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

filled with cement grout. a suitable pump from the
bottom of the casing upwai

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

y. Sandstone Limestone extend- 6" Casing diameter 40' Not 6" Not
ing to a depth plus 4" with applicable. applicable.
greater than 40' cable tool drill-
with or without ing. Casing
unconsolidated diameter plus 2"
overburden over with rotary
the limestone. drilling. See

construction
conditions.

NOTE 1. Although.the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because it is the common term given to them by the drillers.
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Figure 10. Types of We ll Seals. (al overlapping well cap with skirled sides. (b) and (c) seals using MrnprYss-
1ble rubber gaskeis. See NR 112.17(2) and (4)-.
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Table 4

DIMENSIONS OF INSULATED PUMP HOUSE

Size of

Capacity of Tank Tank Dimensions of House
Gallons Inches L W HR HF

Su6merJible pump	 33 18 x 30 5' 5' 1'9" 3'6"
42 16 x48 5' 5' 3' 5'
66 18 x 60 5' 5' 3'6" 6'6"
82 20 x 60 5'6" 5'6" 4' 6'6"

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

Figure 12. Insulated Yu m p h nus¢ ! ndo,ing Pw,um link.
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(5) RIrmvoiR 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 floor of a reservoir shall be reinforced poured concrete
with a thickness of at least 5 inches and a curbing wall 6 inches high and
6 inches thick, having a keyway for a construction joint with the walls.
Any pump supply pipe and service pipe planned to extend through the
floor, any copper water stop strip for the wall construction joint, and any
reservoir drain facility shall be installed during the time of pouring the
concrete floor.

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

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

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

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

1. They ' ahall have a'/4 inch minimum side wall and head wa
ll

 thick-
ness, when the tanks are approved pitless receiver units attached di-
rectly to well casings.

2. They shall have a 2/16-inch, minimum side wall and head wall
thickness when the tanks wi

ll

 be buried within 10 feet of wells.

Figura l7. Ac.tplihlc lmlollj t iun of Boo,ler Pump on Serviax.Line from R eservoir. when necessrry.
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3. They shall be identified by stamping showing the manufacturer's
name, a serial number, the allowable working pressure and the year
fabricated.

4. No tanks relying on expansion of a rubber cylinder or liner within a
restricting metal container rather than on compression of air to provide
pressure in the water supply system shall be used unless approved by the
department. Approvals are based 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 ap-
proved by the department. The AWWA Standard D102 is available for
inspection at the offices of the department of natural resources, the sec-
retary of state, and the revisor of statutes and may be obtained for per-
sonal 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 safely requirements for both steel and nonmetal pressure vessels, consult Wis.
Adm. Code, chapter Ind. 41, which contains the Boller & Pressure Vessel Code of the depart-
ment of industry, labor and human relations.)

(7) PIPS MATERIALS. Pump piping shall conform to the State Plumb-
ing Code as set forth in Wis. Adm. Code, chapter H62. Limitations on
use of plastic pipe are also found in chapter H62. Similar quality plastic
pipe will be acceptable as drop pipe installed entirely within a well below
the well seal.

(8) WELL VENT. Any well vent pipe shall be installed watertight to a
point not less than 24 inches above any known flood water level but at
least 6 inches above the top of the well except that in well pits or subsur-
face pumprooms or when a vent exists in the well seal at the basement
end of a nonpressure conduit the vent pipe shall extend to the ceiling of
the structure, Such pipe shall be not less than 1/4 inch in diameter and
shall be firmly attached to a well seal or base of a deep well vertical
centrifugal pump when one is installed. The vent pipe shall be termi-
nated in a reverse bend and be screened so as to prevent entrance of
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 installation of a sam-
pling faucet oil discharge side of the pump. Such faucet shall be 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 permits this without loss of air from the tank.

Register, April, 1978, No. 2438
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(b) In the case of buried pressure tanks, when either an approved
type pitless adapter or an approved type above-ground discharge 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 service line from the tank at a point immediately following
the point of entry into the building or building basement.

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

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

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

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

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

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

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

3. Any overflow to prevent freezing shall be limited to the absolute
minimum to preserve ground water and pressure. The overflow pipe may
Register, April, I978, No. 268
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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: Illustrations of accept-
able pump installations with flowing wells are illustrated in figures 18
through 24.)

History: Cr. Register, June, 1975, No. 234, eff. 10-1-75; am. (4) (a) 4.d. and figures 13,14
and 16, Register, March, 1977, No. 265, eff. 4-1-77; renum. (2) to be (2) (a) and am., cr.
(2) (b), am. (4) (a) 3 and 4, renum. (4) (a) 4.c. to be (4) (b) and am., cr. (4) (c), (e) and (O,
renum. (4) (a) 4.a. to be (4) (d), Register, April, 1978, No. 268, eff, 5-1-78.

NR 112,18 Well construction equipment. (1) ADEQUAcv. 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 all regu-
latory requirements applicable to any construction undertaken by him,

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

History. Cr. Register, June, 1976, No. 234, eff, 10-1-75.

NR 112.19 Concrete and grout mixtures, (1) CONCRETE AGGREGATE:
AND MIXTURE. (a) Concrete for use in construction of wells, well 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 1/4 inch
screen and the ratio of coarse aggregate to fine aggregate shall be about
1 1h to 1, by volume. This ratio shall not exceed 2 to 1 nor be less than 1 to
2. From 30 to 70% of the sand passing a'/4 inch screen should be retained
on a number 30 sieve.

(h) In proportioning concrete, sufficient sand and coarse aggregate
shall be mixed to make approximately 3 cubic feet of mixed aggregate.
To this aggregate shall be added 1 sack of cement and 5 11/2 gallons of
water. If the aggregate is wet, the water ratio shall be no more than 5
gallons per sack of cement. The consistency shall be wet enough to per-
mit easy placement without an excess of water.

(2) CONCRETE GROUT. The mixture shall consist of cement, sand and
water in the proportion of one bag of cement (94 pounds) , and an equal
volume of dry sand, and 5 to 6 gallons of clean water. It may be used in
lieu of cement grout in the dry portion of a hole but only if applied
through a conductor pipe extending to the point of placement and de-
partment approval has been received pursuant to NR 112,04.

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

History; Cr. Register, June, 1976, No. 234, eff. 10-1-75.
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Figure '-'. Pump lndallafenn for Flowing Well V+me a Sohnicnihle Ptunp al y d Ahove-Ground Di,chsrge
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NR 112.20 Well disposal of pollutants. The use of any well for dispo-
sal of solid wastes, sewage or surface or wastewater drainage is prohib-
ited. (Note: See NR 112.03 (51) for definition of sewage.)

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

NR 112.21 Abandonment of wells. (1) MErHOnS. When a well 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 well 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
prior to filling dug or bored wells.

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

(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 he filled
with concrete. An exception to entirely filling the well casing with con-
crete may be made where the well casing is set in rack and sealed in place
with cement grout, In such a case, a concrete plug at least 40-feet thick
shall be placed extending at least 20 feet above and below the bottom of
the casing. The remainder of the cased portion up to 20 feet from the
surface may be filled with pea gravel, sand or clay slurry, provided that
the top 20 feet shall also be filled with concrete.

(d) Shale rock, granite and quartzite formation wells. The same
 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 	 1
compliance with NR 112.21(1) (a), (b), (c) 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.

(f) Flowing wells. In filling flowing wells the flow shall be confined by
extending well casing pipe, if possible, and the well shall be filled with
Register, April, 1978, No. 268
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materials in accord with applicable preceding subsections or with ce-
ment grout applied by a pressure method.

(g) Sealing procedure restriction. Filling material for nonllowing
wells shall be applied through a conductor pipe except that when practi-
cal a dump hailer 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) TEMPORARY ABANDONMENT. When a well is temporarily removed
from service the top shall be sealed with a watertight threaded or welded
cap or it shall be filled with clean clay slurry.

(3) REPORT TO DEPARTMENT. A report shall be made to the department
by the owner of every well which has been permanently 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, eM 10 -1-75.

NR 112,22 Cooperation with the department. Well drillers and
pump installers shall, when requested by the department, do the follow-
ing:

(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
installation 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 installed in accordance with the provisions of this
chapter or with approved comparable construction.

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

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 reasona-
ble 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 rnect the
following requirements:

Register, April, 1978, No. 268
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1. The floor and roof shall be crack-free poured concrete having a
thickness of at least 4 inches. The walls 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 walls of
concrete block, brick or stone with mortared joints shall be acceptable. A
3-inch thick concrete facing on substantial masonry walls shall he ac-
cepted as equivalent wall construction. The junction of walls and floors
shall be watertight. The roof or deck shall be above the ground surface.

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

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

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

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

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

(2) PUMP 1N3TAU AMN. Existing pump installations 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 conduit in a conforming well pit, or he 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 6 inches above the basement floor. (Note: It is recom-
mended that the pump impeller or cylinder of pump units located in
basements be located above the ground level or be at least 2 feet above
the floor,)
Re&ter, April, 1978, No. 288
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(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 he 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 through that portion of the structure extending
above the ground grade unless a subsurface reservoir supply line is con-
nected to the well by an approved type pitless adapter for a submersible
or deep well reciprocating pump and the supply line can be maintained
under a positive head of at least 5 feet. The supply pipe in such case shall
terminate at or no more than a few inches above the bottom of the reser-
voir and a float control switch or low and high water level electrical
pump-control rods shall exist. Any check valve shall exist only in the
portion of the pump discharge pipe located within the well.

(d) Reservoirs, 1. The roof of any existing reservoir shall be crack-
free, reinforced, poured concrete having a thickness of at least 5 inches.
The floor of the reservoir normally shall be crack-free poured concrete at
least 4 inches thick. The walls of the reservoir shall be crack-free, 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 to this
requirement will be made where masonry with mortared joints has been
used in the construction of the walls, or roof or both and the masonry is
crack-free.

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

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

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

Register, April, 1978, No. 26S
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(3) INSPECTIONS. Inspections of existing installations will be made for
problem water supplies and also those requiring certification when stag'
are available to provide such service.

History: Cr. Register, June, 1976, No. 234, eff. 10-1-75.

NR 112.24 Severability. Should any section, paragraph, phrase, son-
tence, clause or word of this chapter be declared invalid or unconstitu-
tional for any reason, the remainder of this chapter shall not be affected
thereby.

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

NR 112.26 Effective date. This chapter shall become effective 90
days following publication.

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

NR 112.26 Well and pump installation approvals. (1) HIGH 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 wit] 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. Stats., it may deny approval or grant a limited ap-
proval under which it imposes such conditions as to locations, depth,
pumping capacity or rate of flow and ultimate use so that the water sup-
ply of any public utility will not be impaired.

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

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

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

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

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

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

b. Existing well locations on property.

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

7. Estimate of current water use from each well and proposed water
use from each well following completion of the proposed well or wells or
pump installation or installations, giving type of use,
Register, April, 1978, No. 268
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8. Plan and specifications of proposed well construction indicating ge-
ologic formations expected to be encountered; drillhole diameters and
depths; type of drilling equipment to be used; well casing pipe and liner
pipe wall thickness, weight ASTM or API specification and grade and
type of end finish; proposed area of grouting; material to be used to seal
the annular space surrounding the well casing pipe and liner pipe; and
the proposed method of grouting.

9. Plan of proposed pump installation, including interconnection of
the pump discharge pipe with water system, 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-
sible contamination sources such as sewers, drains, septic tanks, waste
disposal system units, buried fuel storage tanks.

11. Map giving location of nearest public utility wells.

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

13. Alternative sources of supply.

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

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

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

(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.

0) Failure of applicant to comply with any conditions of approval or
the construction and operation of any we]1 in violation of the rules of the
department shall void said approval.
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(k) The department shall retain jurisdiction over all wells approved
under this section and may limit or deny pumping if changed circum-
stances warrant such action for protection of a public utility.

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

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

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

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

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

1. Name of school,

2. Ownership of school and mailing address

3. Location of school.

4. Name and address of school clerk and school officials, superinten-.
dent or director, etc.

b. Number of classrooms.

6. Number of pupils currently 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 specification and grade and
type of end finish; proposed area of grouting; material to be used to seal
the annular space surrounding the well casing pipe and liner pipe; and
the proposed method of grouting.

8. Description of existing wells and pump installations,

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

10. Plan of property showing the location of the buildings, wells and
possible pollution sources such as sewers, drains, septic tanks and 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.
Register, April, 1978, No. 268
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(e) Approval by the department does not relieve the applicant of any
liability which may result from injury or damage suffered by any person
upon operation of the well.

(f) The department may require the installation of metering and
water level measuring equipment to obtain pumpage and water level
data.

(g) The school shall submit on forms provided by the department
monthly pumpage and well water level reports as requested by the de-
partment.

(h) Prior approval is required for any proposed installation of chemi-
cal treatment equipment in any school water system.

(i) Failure of school to comply with conditions of approval of the con-
struction and operation of any well in violation of this chapter shall void
the approval.

6) Any well driller, pump installer or contractor shall independently
verify the approval of the department prior to initiation of construction,
reconstruction, rehabilitation, installation or operation of a school water
system well. Failure to verify the existence of such approval shall be a
violation of this chapter.

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

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

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

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

1. Ownership.

2, Officials and their addresses.

3. Plan and specification of proposed well construction indicating geo-
logic formations expected to be encountered; drillhole diameters and
depths; type of drilling equipment to be used; well casing pipe and liner
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.

4. Plan of proposed pump installation, including interconnection of
the pump discharge pipe with the water system, pressure or storage
tanks, booster pumps and method of protection of the water system
from back siphonage of lines supplying hoses for plant wash down or
lines supplying water used in disinfection of sewage.

5. Plan of property showing the locations of buildings, wells, sewers
(giving types of sewers) , manholes and sewage treatment structures.
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(e) Approval of the department does not relieve the applicant of any
liability which may result from injury or damage suffered by any person
upon operation of the well.

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

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

History: Cr. Register, April, 1978, No. 288, Off. 6.1-78.

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.

History: Cr. Register, April, 1978, No. 268, eff. 5-1-78.
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Figure A•17. Construction of Weds Terminating in Granite or Quartzite Underlying Unconsolidated Mate-
rials, comprising mainly Sand and Gravel orCtay or Similar Material, extending to a depth of 40 feet or
greater depth. See Table 1,j and k.
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Figure A-21. Construction of Welb Terminating in Sandstone Underlying Unconsolidated Matcrijk compris-
ing mainly Sand and Gravel, or Clay or Similar Material, extending to a depth of -'S feet or greater depth.
See Table 1, m and n.
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Figure A-22. Construction of Wells Terminating in Sandstone Underlying Clay or Similar Material or such
Materials with some Sand and Gravel, extending to a depth of ?S feet or greater depth. See Table I . n.
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Figure A •23. Construction of Wells Terminating in Sandstone Underlying any Material except Limestone, ex-
Lending to a depth of less than 25 feet, 
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Figure A-24. Construction of Wells I erminaling in Sandstone Underlying Limestone extending (o a depth of
40 feel or less with ur without Unconsolidated Overburden over the Limestone, by either Percussion or KotjYy

Equipment. See Table 1, p.
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