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Chapter NR 812

WELL CONSTRUCTION AND PUMP INSTALLATION
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NR 812,13	 Drilled wells terminating in unconsolidated formations i.e., usually'
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NR 812.15 Flowing wells
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NR 812.17	 Well casing pipe, liner pipe and mate rials
NR 812.18 Welding procedures
NR 812.19 Well plumbness and alignment
NR 812.20.. Grouting and sealing
NR 812.21 Liners
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Note: Chapter NR 112 as it existed onSeptember30,1975 was repealed and anew
Chapter NR 112 was created effective October 1. 1975. Chapter NR 112 as it existed
on January 31, 1991 was repealed and a new Chapter NR 112 was created effective
February 1, 1991; Chapter NR 112 was renumbered Chapter NR 812 under s.13.93
(2m) (b} 1., Stars., Register, September, 1994, No, 465.

Subchapter 1.

General

NR 812.01 Purpose. (1) The purpose of this chapter is to
establish uniform minimum standards and methods in conformity:
with chs. 144 and 162, Slats., for:

(a) Obtaining or extracting groundwater for any purpose; and
(b) Protecting groundwater and aquifers from contamination

through adequate construction and reconstruction of water Us-
tems.

(2) This chapter shall govern the location, construction or
recons truction and maintenance of water systems, the abandon-
ment of wells and drillholes and the installation and maintenance
of pumping and treatment equipment.

History: Cr.Regiswr;January;1991,No.421,eff.2-1-91;am.(1)(a),Register,
September, 1994, No, 465, off. 10-1-94.

NR812 .02 Applicability. (1) For the purposes of construc-
tion and installation, the provisions of this chapter apply to all new
and existing water , systems and drillholes with the following
exceptions:

(a) Wells governed under ch. NR.141, unless they are high
capacity wells, in which case ch. NR 812 also applies. , . .

(b) Community water systems governed under ch. NR 811,
and

(c) Nonpotable surface water systems.
Note: Certain diversions of surface water for nonpotable uses require a permit

under ch, 30, Stars.

(2) For the purposes of abandonment, the provisions of this
chapter apply . to all drillholes and wells including, but not limited
to, mining exploration drillholes not regulated by ch. NR 132,
wells and drillholes not regulated by s. NR 141.25 and elevator
shaft drillholes.

NR 812.24 Dug type well design and construction
NR $12.25 . Springs
NR 812.25 Well and drillhole abandonment

Subehapter. HI-Requirements for New Pump installations and Rater
Treatment
NR 812.27 Pump installer requirements
NR 812.28 Pump and supply pipe
NR 812.29 Height of finished well
NR 812.30 Vernon-proof well caps and seals
NR 812.31	 Pidess adapters and pitless units
NR = 812.32 Pumps
NR ' 812.33 Water storage vessels
NR 812.34 Sampling faucets
NR 812.35 Yard hydrants
NR '812.36	 Pits	 -
NR 812.37 Water treatment
NR 812.38	 Injection of fertilizers or pesticides for agricaltural purposes
NR 812.39 High capacity well water level and water usage measurement
NR 812.40 Above ground	 es

NR 812AI Disinfection, flushing and sampling'

Sub chapter IV-S tandards For ExistingImtallations
NR 812.42 ` Crite ri a for evaluation

Subchapter V-Variances
NR 812.43 , Variances

(3) For the purposes of the prohibition of the underground
placement of any substance as de fined in s. 160.01 (8), Stats., the
provisions of this chapter apply to all wells and d rillholes,

Note: Pritiate water systems and noncommunity water systems, located in coun-
ties delegated authori ty to administer this chapter under ch. NR 145, are subject to
county permit requirements.

History , Cr. Register, January, 1991, No. 421, eff.2 1-91; am (1) (a) and (2),
cr. (3), Register, September, 1994,No. 465,cff. 10-1-94; coirecdonin (1) (a) and (b)
made under s. 13.93 (2m) (b) 7., Stats., Register, September, 1994, No. 465.

NR 812.03 Cooperation with the department. Well
drillers, pump installers and well constructors shall, when
requested by the department:

(1) Give notice to the :department at least on the department
work day prior to the day upon which any well construction or
reconstruction or any part thereof, any well abandonment or the
installation of any pumping equipment, will commence or b e.

completed.
(2) Contact the department to' determine if any special

construction is required if the well driller is engaged to construct
a new well or reconstruct an existing well because the existing
well is known to contain contaminants in excess of the drinking
water standards in ch. NR 809.

History: Cr. Register, January, 1991, No, 421, off. 2-1 91; correction in (2)made
under s. 13,93 (2m) (b) 7., Stats., Register, September, 1994, No. 465.

NR 812.04 Contracts for noncomplying installations.
(1) Well drillers, pump installers and well constructors shall
ensure that the construction and reconstruction of wells or the
installation of pumping equipment adheres to all the applicable
provisions of this chapter or to approved comparable construction
or installation requirements. Well drillers, pump installers and
well constructors may not enter into any agreement, written or
oral, for construction, reconstruction or installation which does
not require compliance with the . applicable provisions of this
chapter or with approved comparable construction or installation
requirements.

(2) When there is any construction, reconstruction or equip-
ment installation on a noncomplying feature, the feature shall be
upgraded and brought into compliance with the specifications in
this chapter for new construction, The well driller or pump
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installer shall inform the water system owner or user of the water
system of other noncomplying features, that are apparent and
known, in writing on a department form. A copy of the form shall
be, filed with the department by the well driller, pump installer or
by the water system owner or user within 10 days after the initial
evaluation of the water system has been completed if the required
repairs are not made,

History: Cr. Register, January, 1991,No.421,eff.2-1-91; am. (2), Register, Sep-
tember, 1994, no. 465, eff. 10-1-94:`

NR 812.05 Disposal of po[lulants; injection prohibi-
tion. The use of any well, drillhole or water system for the under-
ground placement of any waste; surface or subsurface water or
any substance, as defined in s. 160.01 (8), Stats., is prohibited
unless the placement is a department-approved activity necessary
for the construction, rehabilitation or operation of the well, 'dril-
(hole or water system or is a department-approved activity neces-
sary for remediation of contaminated soil, groundwater or an
aquifer. For the purposes of this section, the term"drillhole"
includes any excavation or opening that is deeper than it is..wide,
even if it extends less than 10 feet below the ground surface and
the tern "well" includes any excavation that is deeper than it is
wide regardless of its depth or purpose. Circulation of water
through a closed-loop heat pump system in a drillhole is not pro-
hibited by this section. Groundwater tracers may only be used
with approval.

History: Cr, Register, January, 1991. No. 421,eff.2-1-91; am. RegisterSeptem-1 91;am.RegisterSeptem-
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water and permeable enough to allow water to be extracted as
from a well.

(12) . "Artesian pressure" means water pressure in an aquifer
sufficient enough to cause the groundwater level in a well to rise
above the level at which it was encountered in the well whether
or not the water flows at the ground surface.

(13) "Artesian well" means a well in which the groundwater
rises above the level at which it was encountered in the well
whether or not the water flows at the ground surface.

(14) "AW1VA" means American waterworks association.
(15) "AWS" means American welding society.
(16) `Bail-down method" means a method for setting a screen

whereby the screen is fitted with an open pipe sleeve or a bail-
down shoe at its lower end and sediment is removed from below
the screen to allow the screen to settle into place.

(17) "Basement" means a subsurface structure or part of a
structure in which the floor is entirely below grade.

(18) "Bedrock" means any naturally formed consolidated or
coherent material of the earth's crust, composed of one or more
minerals, rock fragments or organic material that underlies any
soil or other unconsolidated surficial material or is exposed at the
surface. Bedrock includes, but is not limited to limestone (dolo-
mite), sandstone, shale and igneous and metamorphic crystalline
rock, including granite, rhyolite, quartzite, gabbro, basalt, gneiss,
schist, diorite and greenstone.

NR 812.06 Drinking water standards. Private or non
community water systems producing water containing contami-
nant levels in excess of the primary drinking water standards con-
tained in ch..NR 809, the enforcement standardscontained in ch.
NR 140, or other advisory levels identified by the department may
be designated by the department as contaminated.

History: Cr. Register, January,1991.No.421,eff.2-1-91;correction made under
s. 13.93 (2m) M 7., Stats., Register, September, 1994, Ito. 465.

NR 812,07 Definitions. Thefollowing terms aredefined as.
follows:

(1) "Adequate water supply" means a water supply which has
a . well yield . and the pump capacity to provide the quantity and
quality, where obtainable, according to s. NR 812.06, of water
necessary for human or sanitary use, or for the preparation of food
products and other purposes for which the water is intended to be
used.

(2) "Animal bam pen". means a covered, enclosed concrete
area where animals are kept.

(3) "Animal yard". means an uncovered, paved or unpaved
area in which animals are kept or manure is loaded. This includes
an area where an individual animal is,lcept, but does not include.
a single pet kennel enclosing 3 or fewer adult pets on a residential
lot.

(4) "Animal shelter" means a covered, paved or unpaved area
in which animals are kept. This includes an area where an individ-
ual animal is kept, but does not include a single pet house or single
pet kennel housing 3 or fewer adult pets on a residential lot.

. (5) "Annular space" means the space between 2 concentric
cylinders or circular objects, such as the space between an upper
enlarged drillhole and . a well casing pipe.

(6) "API" means American petroleum institute.
(7) "Approval" means the prior approval of the department.
(8) "Approved" means approved by the department.
(9) . "ASSIT' means American society of sanitary engineering.
(10) "ASTM" means the American society for testing materi-

als.
(11) "Aquifer" means a geological layer of either unconsoli-

dated material, usually sand or gravel or both, or bedrock lying
below the ground surface, that is all or . partially saturated with

uses a drill bit with a cutting edge at the bottom of a heavy string
of tools suspended on a cable. The drillhole material is broken up
by repeated lifting and dropping of the tools and bit.

(20) "Cistern" means a tank in which rainwater is stored or
collected.

(21) "Clay" means an inorganic soil with grain size less than
0.074mm and with characteristics of low permeability and a plas-
ticity index (PI) of more than 7.

(22) "Clay slurry" means a fluid mixture of water, clean native
clay and drill cuttings or sand having a mud weight of at least 11
pounds per gallon.

(23) "Clear water waste" means cooling water and condensate
drainage from refrigeration compressors and' air-conditioning
equipment, wastewater drainage front equipment chilling pro-
cesses, condensate from steam heating systems or other equip-
ment, foundation drainage water and other water containing no
contaminants.

(24) "Community water system" means a public water system
which serves at least 15 service connections used by year-round
residents or regularly serves at least 25 year-round residents. Any
public water system serving 7 or more homes, 10 or more in
homes, 10 or more apartment units, or . l0 or more condominium
units shall be considered a community water system unless
information is available to indicate that 25 year-round residents
will not be served.

(25) "Conduit" means piping or tubing used to protect dis-
charge or suction piping or electrical wires.

(26) " "Confining bed" means a geological layer of either
unconsolidated material, usually clay or hardpan, or bedrock, usu-
ally shale, that is all or partially saturated with water and having
permeability low enough relative to the aquifer to give the water,
in the aquifer artesian head.

(27) "Contaminant" means any physical, chemical, biological
or radiological substance or matter in water,	 .

(27tH) "Crawl space" means the space below a building hav-
ing no basement; the space being at ground grade, in a depression
or in an excavation.

(28) "DHSS" means the department of health and family ser-
vices.

(29) "DILHR" means the department of commerce.
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(30) "Department' means the department of natural resources.
(30f) "Detention basin" means an excavation into soils having

low permeability or installed with a liner having low permeability,
not having a permanent pool of. water, designed and constructed
to temporarily hold storm water to reduce peals discharges of
storm water for flood control and to allow for the physical settling
of pollutants.

(30m) "Detention pond" means an impoundment that has a
permanent pool of water and is designed to have the capacity to
temporarily store storm water runoff to provide flood control and
to allow for the physical settling of pollutants.

(30t) "Ditch" means along narrow excavation dug in the earth
for the drainage of surface water.

(30x) "Downslope location" means a well or reservoir is
located directly down=gradient from a contamination source or a
potential contamination source, regardless of the presence or
absence of a structure between the well and the source, when the
ground surface elevation at the well or reservoir is lower than the
elevation at the source, and surface water that runs over the source
would travel within 8 feet of the well or reservoir.

(31) "Drawdown" means the extent to which the water level
or water pressure in and near a well is lowered when water is
pumped or flows from the well.

.(32) , "Drilled wells" means wells or drillholes constructed by
digging, boring, drilling, jetting, driving or similar methods.
Drilled wells do not include driven point (sand point) wells unless
driving the point is combined with a process to remove material
below the 10--foot depth.

(33) "DrillhoW' means an excavation, opening or driven point.
well deeper than it is wide that extends more than 10 feet below
the ground surface.

(a) "Heat exchange drillhole" means a drilthole used for closed
loop heat exchange purposes.

(b) "Lower drillhole" means that part of a drilthole below the
vertical zone of contamination or below the well casing pipe.

(c) "Upper enlarged drilthole" means a drillhole larger in
diameter than the well casing pipe.

(34) "Drilling mud" means a fluid mixture of water, sodium
bentonite, drill cuttings and any approved additives.

(35) "Driven point well" or "sand point well" means 'a well
constructed by joining a drive point with lengths of pipe, and driv-
ing the assembly into the ground with percussion equipment or by
hand, but without first removing material below the 10—foot
depth.

Note: All other 'types of wells, including those constructed by a combination of
jetting and driving, are drilled wells.

(35 m) "Dug well" means a well consisting of a large diameter
hole, deeper than it is wide, constructed into the ground; usually
by hand, but if by mechanical means, by methods other than dril- .
ling, jetting or boring; and within which the side walls are sup-
ported by a curbing.

(37) "Established ground surface" means the permanent
elevation of the surface of the site of a well: .

(38) "Existing installations" means water systems which were
constructed or reconstructed before February 1, 1991. .

(40) "FDA" means U.S. food and drug administration.
(41) "Feature" means any well construction or pump installa-

tion item for which there is a specification in this chapter.
(42) "Filter strip" means an area of vegetation designed and

constructed in accordance with Soil Conservation Service Stan-
dard 393 adjacent to an animal yard or animal shelter or adjacent
to a manure storage facility, used to remove sediment and organic
matter from the runoff from the facility.

(43) "Floodfringe" means that . portion of the floodplain out-
side of the floodway which is covered by flood water during the
regional flood. The term floodfringe is generally associated with
standing water rather than flowing water.

(44) "Floodplain" means that land which has been or may be
covered by flood water during the regional flood. The floodplain
includes the floodway, floodfringe, shallow depth flooding, flood
storage and coastal floodplain areas.

(45) "Floodway" means the channel of a river or stream and
those portions of the floodplain adjoining the channel required to
carry the regional flood discharge.

(46) "Flowing well" means a well from which groundwater
flows above the ground surface without pumping.

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

(48) "Grease interceptor or trap" means a receptacle designed
to intercept and retain grease or fatty substances.

(49) "Groundwater" means subsurface water in a zone of satu-
ration..	 -

(50) "Hazardous waste treatment facility" has the meaning
designated in s: 141.61 (14), Stats:

(50m) "Heating-airconditioning air shaft" means a vertical,
lined excavation extending' deeper than 10 feet below the ground
surface used for the intake or exhaust of air to or from a heating
or air conditioning.

(51) "High capacity well" means a well constructed on a high
capacity property.

(52) "High capacity property" means one property on which
a high. capacity well system exists or is to be constructed.

(53) "High ,capacity well system" means one or more wells,
drillholes or mine shafts used or to be used to withdraw water for
any purpose on one property, if die total pumping or flowing
capacity of all wells,
drillhbles or mine shafts on one property is 70 or more gallons per
minute based on the pump curve at the lowest system pressure set=
ting, or based on the flow'rate:

(54) "Holding tank" means a water tight receptacle used for
the collection and holding of sewage.

(55) "Hydrofracturing" means hydraulic fracturing of an aqui-
fer by injecting a fluid into the well under pressures great enough'
to open the bedrock along bedding planes', joints and fractures and
may include injecting sand or a similar approved Material to hold
the crevices open when the pressure is removed.

(550) "Infiltration basin" means an excavation into permeable
soils designed and constructed to temporarily store surface water
runoff and allow it to infiltrate so as to provide flood control,
groundwater recharge and to allow for the setting of pollutants.

(55e) 'Influent sewer" means a sanitary 'collector sewer
beyond the last manhole prior to a wastewater treatment plant.

. (56) "L.andfill" means a solid waste disposal site or facility, not
classified as a landspreading facility or a surface impoundment
facility, where solid waste is disposed on land. This term includes
existing, proposed and abandoned landfills, open dumps, one--
time disposal sites as defined in ch. NR 502, small. demolition
landfills as defined in eh..NR 502, mining waste disposal sites as
defined in ch. NR 182 and hazardous waste disposal facilities as.
defined in chs. NR 600 to 685.

(57) "Landing collae' means a metal ring welded near the bot-
tom of the inside of a string of well casing pipe to prevent a drill-
able grouting plugfrom dropping out the bottom of the well casing
pipe during cement grouting.

(57t) "Lift station" means a wastewater collection and pump-
ing structure thatcollects wastewater from collector sewers and
pumps it through force main sewers.

(57m) . "Licensed" means registered by the department to
engage in the business of well drilling or pump installing in Wis-
consin.

(58) "Liner pipe" means;
(a) Protective well casing pipe installed subsequent to initial

construction to seal off a zone of contamination; or
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(b) Well casing pipe installed during orsubsequenttotlteinitial
well construction to seal off a caving or sloughing formation or to
eliminate turbidity.

(59) "Liquid waste" means process wastewater from food pro-
cessing, product manufacturing and contaminated water removed
from underground or open pit workings of a mine. This definition
does not include clear water waste.

(60) "Liquid waste disposal system" means a facility for dis-
posing of liquid wastes consisting of a ridge and furrow system,
a landspreading system including sludge drying beds at a waste-
water treatment plant, a wastewater spray irrigation system, or an
absorption, seepage, retention, . storage or treatment pond or
lagoon.

(61) "Manure hopper or reception tank" means a liquid-tight
concrete, steel or otherwise fabricated vessel primarily for-the
purpose. of facilitating conveyance of liquid or solid manure from
one point to another in an animal waste handling system. .

(61111) "Man"ure stack" means solid manure . stacked for more
than 120 days.on the ground surface or on a paved surface.

(61q) "Manure storage structure, earthen :means an
impoundment made by excavation or mounding of soil for treat-
ment or temporary storage of liquid or solid animal . wastes.,This
term includes structures lined with clay, bentonite or synthetic
film materials and . structures consisting of slats or drainage open-
ings ("picket dams") used to store solid or semi-solid animal
waste material from which runoff occurs. `17ilis terns also includes
fabricated manure storage structures that are not watertight
situated above, at or below ground grade.

(61 u) "Manure storage structure, fabricated" , means a con.-
crete, steel or otherwise fabricated structure used for treatment or
temporary storage of liquid or solid animal.waste.

(62) "Monitoring well" means a well or drillhole constructed
for the purpose of. obtaining information on the physical, chemi-
Cal, radiological or biological characteristics of the groundwater.

(63) "Near surface water" means water in the zone immedi-
ately below the ground surface. It includes, but . is not limited to.:
seepage from barnyards, leaching pools and disposal beds or leak-,
age from sewers, . drains and similar sources of contaminated
water.

(64) "Non-community water system" means a public water
system that serves fewer than 25 year round residents.	 .

.. (65) "Nominal diameter" means the inside pipe diameter for
pipe sizes 1--inch diameter through 12-inch diameter and means
the outside pipe diameterfor pipe sizes greater than 12-inch diam-
eter.

(66) "Nonpotable" means water supplied for purposes other
than human consumption, sanitary use or the preparation of food
or pharmaceutical products..

(67) "NSF" means national sanitation foundation.
(68) "One property" means all contiguous laird controlled by.

one owner, lessee, or any other person having a possessory inter-
est. Lands under single ownership bisected . by highways or rail-
road right--of-ways are considered contiguous.

(69) "Outcrop" means bedrock exposed at the ground surface,.
including roadcuts.

(70) "Percussion " drilling method", means a drilling method
using a cable tool drilling machine or a drilling method whereby
the permanent well casing pipe is driven, or is set into an upper,
enlarged drillhole and then driven; soil or rock material inside is
broken up or crushed with a drill bit; and the drill cuttings are
removed from inside or just below the casing pipe. This method
maybe performed with a cable tool drilling machine, a rotary
machine with a hammer or with a casing hammer,

(71) "Permit" means a well location or pump installation per-
mit issued by a county authorized to administer ch. NR 812 under
ch. NR 145.

(72) 'Person" means an individual, corporation, company,
association, cooperative, trust institution, partnership, state, pub-
lic utility, municipality, or federal, state or interstate agency.

(72m) "Pet waste disposal unit" means a dry well, seepage
bed, seepage pit, seepage trench, seepage mound or an absorption
field used for the disposal of pet waste material.

(73) "Pit" means any structure that is completely or partially
below the ground surface or below a building floor used for the
housing of wells, offset pumps, pressure tanks or valves. Subsur-
face well or pumprooms, alcoves, adjoining a basement founda-
tion structure are pits.

(74) "Pitless adapter or unit" means a mechanical device
attached to the well casing pipe, usually below the frost level, for:
underground conveyance of water from the well..:

. (a) "Weld-on pitless adapter" means a pitless adapter attached
to a cut opening in the well casing pipe by a weld applied at the
well site.

(b) : '`Factory assembled pitless unit' means a pitless unit
assembled and pressure tested for leakage at the factory, including
a unit fabricated with a pitless receiver tank.

(75) "Potable" means water supplied for human consumption,
sanitary use or for the preparation of food or pharmaceutical prod-
nets.

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

(77) "Pressure or box elbow" means a special concentric pipe
fitting used to raise the horizontal pressurized concentric piping
arrangement between a well and an offset pump vertically to the
specified elevation above the floor.

(78) "Private water system" means any water system supply-
ing water that is not a public water system

(79) "Privy" "means a building or structure located above a
buried container or above an unlined excavation used for the
deposition of human waste.	 .

(79m) "Proposed landfill" means a solid waste disposal facil-
ity for which actual notice of the intention to develop the facility
has been given to the owners of property located within 1,200 feet
of the proposed facility or for. which a request has beew made
under s. 289.22.(1m), Stats., provided that a feasibility report
under s. 289.23, Stats., is submitted to the department within 2
years after the applicable notice or request. Proposed landfill does
not include a facility the department has determined to be not fca-
sible under s. 289.23, Stats., or a facility for which the department
has determined that an approval for the facility is not being pur-
sued with reasonable diligence.

(80) "'Public water system" means a system for the provision
to the public of piped water for human consumptions if such sys-
tem has at least 15 service connections or regularly serves an aver-
age of at least 25 individuals daily at least 60 days per year. A pub-
lic water system is either a "community water system" or a
"non-community water system." Such system includes:

(a) Any collection, treatment, storage, and distribution facili-
ties under control of the operator of such system and used primar-
ily in connection with such system, and

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

(81) "Pump installer" has the meaning designated in s. 162.02
(4), Slats.

Note: The statutory definition of "pump installer" is any person, firm or corpora-
Non who has registered as such with the department and shalt have paid the annual
registration fee and obtained a permit to engage in pump installing.

(82) "Pump installing" means installing, replacing or reinstal-
ling equipment or material needed to withdraw water from a well
or spring, snaking an entrance to a well, establishing safeguards
to prevent contamination, including installing, replacing or rein-
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stalling a pitless adapter or pitless unit, a pressure tank, a pump,
associated discharge piping that connects a pump to a pressure
tank or reservoir, a water treatment device between a well and a
pressure tank, controls heeded to operate a pump or a well cap or
seal.

(83) "Pumping water level" means the elevation of the surface
of the water in a well after a period of pumping at a given rate.

(84) "Quarry" means an open or surface working in bedrock
for the extraction of nonmetallic materials, usually construction
stone.

(85) 'Reconstruction" means modifying the original
construction of a well. Reconstruction includes, but is not limited
to deepening, lining, installing or replacing a screen, underream-
ing, hydrofracturing and blasting,

(86) "Regional flood" means a flood determined to be repre-
sentative of large floods known to have generally occurred in Wis-
consin and which may be expected to occur on a particular stream
because of like physical characteristics. The flood frequency of
the regional flood is such that there is a one percent chance of a
flood in any given year:

(87) `Reservoir" means a facility for storage of water
constructed entirely above or partially below the ground surface.

(88) "Rotary drilling method means a drilling method
whereby an upper enlarged drillhole is constructed using a circu-
lar rotating action applied to a string of hollow drilling rods having
a drill bit attached to the bottom.

(89) "Salvage yard" means a site or facility at which salvage-
able materials are stored or at which wrecking, dismantling or
demolition of salvageable materials are conducted. Salvage yards
also include those yards with 25 or more inoperable vehicles.

(90) "Sanitary building drain" means the horizontal piping
which conveys only sewage located within or under a building and
installed below the lowest fixture onthe lowest floor level from
which fixtures can drain by gravity to the building sewer.

(91) "Sanitary building sewer" means that part of the drain
system which conveys only sewage, is not located within or under
a building, and which conveys its discharge to a public sewer, pri-
vate interceptor main sewer, private sewage system or other point
of disposal.

(92) "Sanitary collector sewer" means a sanitary sewer serv-
ing 2 or more sanitary building sewers.

($3) "Sanitary condition" means, when referring to . a well or
reservoir:

.(a) That the construction of the well or reservoir and the instal-
lation of the pumping equipment are such that the well or reservoir
is effectively protected against entrance of surface contamination,
and

(b) That the location and the surrounding area are free from
debris or filth of any ctharacter,and.not subject to flooding.

(94) "School" means a public or private educational facility
in .Which a program of educational instruction is provided to chil-
dren in any grade or grades from kindergarten through the 12th
grade. Water systems serving athletic fields, school forests, envi-
ronmental centers, home—based schools, day---care centers and
Sunday schools are not school water systems.

(95) "Septic tank" means a tank which receives and partially
treats sewage through processes of sedimentation, oxygenation,
flotation and bacterial action so as to separate solids from liquids
in the sewage and discharges the liquid to a soil absorption unit.

(96) "Sinkhole" means a depression or opening on the land
surface, usually funnel—shaped, generally formed by solution or
collapse of limestone, dolomite or to a lesser extent sandstone
bedrock occurring at or near the surface. Sinkholes may be par-
tiatly or completely filled with Unconsolidated material and solu-
tion enlargement of vertical passages often extend to the water
table. Collapse of mine workings in other consolidated formations
are also considered sinkholes.

:(96m) "Sodium bentonite" means a clay formed from the
decomposition and recrystallization of volcanic ash and is largely
composed of the clay mineral montmorillonile (Na,33
(Alt 67M9,33) Si4010 (OH)2), commonly referred to as "western'
or "Wyoming" bentonite, and has extensive ability to absorb
water and swell to many times its original volume, .	 .

(97) "Soil absorption unit" means an absorption field, dry
well, seepage bed, seepage pit, seepage mound or seepage trench
designed for the disposal of wastewater effluent or clear water
wastes . by soil absorption. Soil absorption unit includes units both
regulated and not regulated by ch. ILHR 83 and units abandoned
within 3 years.

(97m) "Solid waste processing facility" means a solid waste
facility at which solid waste is baled, shredded, pulverized, com-
posted,. classified, separated, combusted or otherwise treated or
altered by some means to facilitate further transfer, processing, .
utilization or disposal, Solid waste processing facility does not
include . an operation conducted by scrap metal, paper, fiber or
plastic processors which are excluded form the definition of `solid
waste facilities" in ch. NR 500..

(98) "Solid waste transfer facility" means a solid waste site for
baling or transferring solid waste from one vehicle or container to
another.

(99) "Special well casing pipe depth area", means an area
established by the department requiring greater depth of well cas-
ing pipe and stringent well construction methods because of con-
tamination. A list is available from the department.

(100) "Specific capacity'' means the continuous yield of water
from,a welt. at a given discharge, expressed in gallons per minute
per foot of drawdown.	 -

(101) "Spring" means a place where groundwater flows natu-
rally from rock or soil onto the land surface or into a body of water.

(102) "Standard dimension ratio" means the ratio of average
outside pipe diameter to minimum pipe wall thickness.

(103) "Static water level" means the level of the surface of the
water in a well or water pressure at the top of a well, when no water
flows or is being pumped. For flowing wells with a positive water
pressure at the top of the well, the static water elevation is deter-
mined either by a stilling pipe or pressure gauge. Water levels are
referenced to the elevation of the top of the well or the established
ground surface at the well.

(104) "Storm building drain" means horizontal piping which
conveys storm water wastes, clear water wastes or other similar
water from roofs, area ways, courtyards, canopies, enclosed park-
ing areas and other sources within or under any building or strue-
ture, installed below the lowest fixture or the lowest floor level,
from which fixtures or sources can drain by gravity to the building
sewer.

(105) "Storm building sewer' means. that part of the building
sewer which . conveys storm water waste or clear wastes, or both,
discharge front storm building drains, parking lots, yard fountains.
or other similar sources, is not located within or under a building
and which`discharges to a `storm collector sewer, private intercep-
tor main sewer, private sewage system or other point of disposal,

(106) "Storm collector sewer" means a storm sewer serving
2 or more storm building sewers.

(107) "Subsoil drain" means that part of the drain system,
including foundation drains, which conveys the ground or seep-
age water from the footings of walls or below the basement floor
under buildings to the storm sewer or other point of disposal.

(108) "Sump" means a tank or otherreceptacle which receives
sewage or liquid wastes and which is located below the normal
grade of the gravity system and must be emptied by mechanical
means.

(109) "Surge tank" means a tank into which overflow from a
flowing well, spring or other water source is discharged and is
reputnped to a pressure tank or the water system.
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(110) 'Telescoping niethod''meansa method for setting awell
screen where the well casing pipe is driven to the proposed screen
setti rig depth and the well casing pipe is then pulled back to expose
the screen, A packer is used to seal the annulus between the top
of the screen and the bottom of the well casing pipe.

(1101n) '"Temporary manure stack" means solid manure only,
piled for no more than 120 days within any one year period.

(111) 'Top of bedrock" means the top of firm rock. The deter-
mination of the top of bedrock shall be based on the change in the
action of the drilling machine and on the change in the type and
size of the drill cuttings. The presence of bedrock shall be indi-
cated when a majority of the drill cuttings consist of either angular
rock fragments, as in the case of crystalline bedrock, or rock frag-
ments composed of individual grains or rock particles that are
cemented together to form an aggregate, as opposed to single sedi-
ment particles, such as in sand,

(112) . "UL" means underwriters laboratories, inc.
(112g) "Treatment pond" means a structure that is used for the

treatment or storage of liquid waste; Treatment pond. includes
absorption, retention, storage and treatment ponds or lagoons.

(1120) "Variance" means a department approval to construct
or install a water system or a portion of a water system in a manner
not in strict compliance with the requirements of this chapter, but
providing comparable sanitary protection in accordance with
conditions specified by the department in its approval.

(113) "Vertical zone of contamination" means that depth of
geologic formations, generally near the ground surface, contain-
ing connecting pore spaces, crevices or similar openings, includ-
ing artificial channels, such as unprotected wells or drillholes,
through which contaminated water or contaminants gain access to
a well or to the groundwater.

(114) "Walkout basement" means a basement, with the floor
at ground grade level on at least one side of the structure, from
which it is possible to walk directly outside without walking
upstairs or uphill.

(115) "Wastewater" means any water carrying wastes created
in and conducted away from residences, industrial establishments
and public buildings with ground or surface water which may be
present including any liquid wastes except clear water wastes. :

(116) "Wastewater treatment plant" has the meaning desig-
nated in ch. NR 114.

(117) "Water supply" means the sources, wells, pumps and
intake and storage structures from which water is supplied for any
purpose,

(118) "Water system" means the water supply, storage, treat-
ment facilities and all structures and piping by which water is pro-
vided for any purpose.

(1119) ."Well" means any drillhole or other excavation or open-
ing deeper than it is wide that extends more than 10 feet below the
ground surface constructed for the purpose of obtaining ground-
water.

.(120) "Well cap or seal" means an approved apparatus or .
device used to cover the top of a wellcasing pipe.

(121) "Well casing pipe" means pipe meeting standards speci-
fied in s. NR 812.17 which is driven or set to seal off the vertical
zone of contamination,

(122) "Well constructor" means any person, firm or corpora-
tion that constructs a well which is not required to be constructed
by a licensed well driller.

(123) "Well driller" has the meaning as designated in ch. 16.2.
(124) "Well drilling" has the meaning designated in ch, 162, .

Stats., and includes any activity which requires the use of a well
drilling rig or similar equipment, any activity which changes the
character of a drilled well or which is conducted using a well dril-
ling rig or similar equipment with the exception of the driving of
points. Well drilling includes constructing, reconstructing or

deepening a well, installation of a liner, installing or replacing a
screen, well rehabilitation, hydrofracturing, blasting and chemi-
cal conditioning.

(125) "Well--point driving" means constructing a well by join-
ing a drive point screen with lengths of pipe and driving the assem-
bly into the ground with percussion equipment or by hand, but
without removing material front a driilhole more than 10 feet
below the ground surface.

(126) "Well vent" means a screened opening in a well seal to
allow atmospheric pressure to be maintained in the well.

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

(128) "Zone of saturation" means that part of the earth's crust
beneath the shallowest water table in which all voids are filled
with water under pressure greater than atmospheric.

History: Cr. Register, January, 1991, No. 421, eff.2--1--91; am. (3), (4), (48),
(61m), (74) (b), (79), (81), (82), (107) and(119), cr. (27m) (30f), (30m), (30t), (30x),
(72m), (79m), (97m) and (110m), renum. (36) and (39) to be (61q) and (61u) and am.
Register, September, 1994, No. 465, eff, 10-1 94; corrections made under s. 13.93
(2m) (b) 7;, Stars„ Register, September,1994, No, 465, correction in (29), (30) and
(79m) made under s. 13.93 (2m) (b) 6. and 7,, Slats., Register, September, 1996,
No. 489.

..NR 812.08 Wall, reservoir and spring location. (1)
GFNSRAL. Any potable or nonpotable well or reservoir shall be
located:

(a) So the well and its surroundings can be kept in a sanitary
condition.

(b) At the highest point on the property consistent with the gen-
eral layout and surroundings if reasonably possible, but in any
case protected against surface water flow and flooding and not
downslope from a contamination source on the property or on an
adjacent property regardless of what was installed first, the well
or the contamination source. When a contamination source is
installed upslope from a well in violation of this section after the
well construction has been completed, the violation is not the
responsibility of the well driller, except if the well driller knew or
should have known of the proposed upslope installation of the
contam;nation source. When there is no location on the property
where this requirement can be met, a well may be constructed
without a variance if it is constructed with a minimum of 20 or
more feet of wellcasing pipe than is required. by ss. NR 812.12 and
8I2,13 and Tables I and li or with a minimum of 60 feet of well
casing pipe provided that the . minimum well casing pipe depth
requirements of s, NR 812.12or 812.13 and Table I or lI are met.
This exception does not apply to high capacity, school or waste-
water treatment plant wells. A well or reservoir is located down-
slope from a contamination source, regardless of the presence or
absence of a structure between the well and the contamination
source, if:

1. The ground surface elevation at the well or reservoir is
lower than the elevation at the contamination source, and

2. Surface water that washes ` over the contamination source
would travel within eight feet of the well or reservoir, or over the
well or reservoir.

(c) As far away from any known or possible source of contami-
nation as the general layout of the premises and the surroundings
allow.

Note, Section PSC 114234 CS requires that a horizontal clearance of at least 314
of the vertical clearance of the conductors, including overhead power lines to the
ground required by RuleM shall bemaintainedbetween open conductors and wens.
Persons installing wells must comply with this requirement.

(d) Such that any potential contaminant source, not identified
in this section or in Table A, is a minimum of 8 feet from the well
or reservoir.

(e) Every well shall be located so that it is reasonably accessi-
ble with proper equipment for cleaning, treatment, repair, testing,
inspection and any other maintenance that may be necessary.

(2) RELATION To BUILDINGS. In relation to buildings, the loca-
tion of any potable or nonpotable well shall be as follows:
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(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 verti-
cally will clear any projection from the building by not less than
2 feet and so that the top of the well casing pipe extends at least
12 inches above the final established ground grade.

(b) When a structure is built over a drilled well, it shall have
an access hatch or removable hatch, or provide other access to
allow for pulling of the pump, The well casing pipe shall extend
at least 12. inches above the floor and be sealed watertight at the
point where it extends through the floor.

(c) No well may be located, nor a building constructed, such
that the well casing pipe will terminate in or extend through the
basement of any building or terminate under die floor of a building
having no basement. The top of a well casing pipe may terminate
in a walkout basement meeting the criteria of s. NR 812.42 (9) (b) .
1. to 4. A well may not terminate in or extend through a crawl
space having a below ground grade depression or excavation,

(3) RELnTtoN TO FLOOnPLAINS. (a) A potable or nonpotable
well may be constructed, reconstructed or replaced in a flood-
fringe provided that the top of the well is terminated at least 2 feet
above the regional flood elevation for the well site.

(b) A welt maybe reconstructed orrepiaced in a floodway pro-
vided that the top of the well is terminated at least 2 feet above the ..
regional flood elevation for the well site.

(e) A well may not be constructed on a floodway property that
is either undeveloped or has building structures but no existing
well.	 .

(d) The regional flood elevation may be obtained from the
department:

(4) RstATloNTOCO TAMINATtaNSOURCFS. Minimumseparat-
ing distances between any new potable or nonpotable well, reser-
voir or spring and existing sources of contamination; or between
new, sources of contamination and existing potable . or nonpotable
wells, reservoirs or springs shall be maintained as described in this
subsection. The minimum separating distances of this subsection
do not apply to dewatering wells approved under s. NR 812.09 (4)
(a). Greater separation distances may be required for wells requir-
ing plan approval under s. NR 812.09. Separation .distance
requirements to possible sources of contamination will not be
waived because of property lines. Minimum separating distances
are listed in Table A and are as follows:

(a) Eight feet between a well or reservoir acid a;
1. Buried gravity flow sanitary or storm building drain having

pipe conforming to ch. ILHR 84;
2. Buried gravity flow sanitary or storm building sewer hav-

ing pipe conforming to ch. ILHR 84;
3. Watertight clear water waste sump;
4. Buried clear water waste drain having pipe conforming to

ch, ILHR 84;
5. Buried gravity flow foundation drain;
6, Rainwater downspout outlet;
7. Cistern;
8. Buried building foundation drain connected to a clear water

waste drain or other subsoil drain;
9. Noncomplying pit, subsurface pumproom, alcove, or res-

ervoir;
10. Nonpotable well;
11, Fertilizer or pesticide storage tank with a capacity of less

than 1,500 gallons, but only when the well is nonpotable;
Note: For potable wells see par. (d) 1.

12. Plastic silage storage and transfer tube;
13, Yard hydrant;
14. Swimming pool, measured to the nearest edge of the

water; or
15. Dog or other small pet house, animal shelter or kennel

housing not more than 3 adult pets on a residential lot.

(b) Twenty-five feet between a well or reservoir and a:
1. Buried grease interceptor or trap;
2. Septic tank;
3. Holding tank;
4. Buried building drain or building sewer having pipe not

conforming to ch. ILHR 84, wastewater sump; or non-watertight
clear water waste sumps,

5. Buried pressurized sanitary building sewer having pipe
conforming to ch. ILHR 84;

6. Buried gravity manure sewer;
7. Lake, river, stream, ditch or stormwater detention pond or

basin measured to the regional high water elevation in the case of
a lake or stormwater detention pond, to the edge of the floodway
in the case of a river or stream or to the edge in the case of a ditch
or stormwater detention basin;

9, Liquid--tight barn gutter;
10. Animal barn pen with concrete floor;
11. Buried pressurized sewer pipe conveying manure pro-

vided that the pipe meets ASTM specification D 2241, with stan-
dard dimension ratio of 21 or less or pressure pipe meeting the
requirements of s. NR 110.13 (6) (f) or 811.62.

12. Buried fuel oil tanks serving single family residences,
including any associated buried piping;

13.. Discharge to ground from a water treatment device;
14. Vertical shaft installed below grade used for intake of air

for a heating or air conditioning system; or
15. Buried sanitary or storm collector sewer serving 4 or

fewer living units or having a diameter of 6 inches . or less.
(c) Fifty feet between a well or reservoir and a:
L Soil absorption unit receiving less than 8,000 gallons/day,

existing, abandoned or alternate, but not including a school soil
absorption unit;

(vote: For school soil absorption units see par. (e); for soil absorption units receiv-
ing more than 8,00 gallons/day see par. (f) 3.

2. Privy;
3. Pet.waste pit disposal unit;
4. Animal shelter,
5. Animal yard;
6. Silo;
7. Buried sewer used to convey manure having pipe conform-

ing to ch. ILHR 84 that does not meet the specifications in par. (b);
8. Liquid tight manure hopper or reception tank;
9. Filter strip;
10. Buried sanitary or storm collector sewer serving more

than 4 living units or larger than 6 inches in diameter except that
wells may be located or sewers installed such that a well is less
than 50 feet, but at least 25 feet, from gravity collector sewers
smaller than 16 inches in diameter or from force main collector
sewers 4 inches or smaller in diameter provided that within a
50-foot radiu s of the well the installed sewer pipe meets the allow-
able leakage requirements of AWWA C600 and the requirements
for water main equivalent type pipe as follows:

a. For sewers > 4" diameter, but < 16" diameter: PVC pipe
> 4" diameter, but < 12" diameter shall meet AWWA C900 with
elastomeric joints having a standard dimension ratio of 18 or less;
PVC pipe > 12" diameter, but < 16" diameter shall meet AWWA
C905 with elastomeric joints having a standard dimension ratio of
18 or less; Ductile iron pipe shall meet AWWA C115 or AWWA
C151 having a thickness class 50 or more,.

It. For sewers < 3" diameter, the pipe shall be any rigid pipe
in the ch. ILHR 84 `Table for Pipe and Tubing for Water Services
and Private Water Mains," including approved ABS, brass, cast
iron, CPVC, copper (not including type M copper) ductile iron,
galvanized steel, polybutylene (PB), polyethylene (PE), PVC, or
stainless steel pipe.

11. An influent sewer to a wastewater treatment plant;
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12. The nearest existing or future grave site in cemeteries; (cc) One hundred fifty feet between a well or reservoir and a
13. Wastewater treatment plant effluent pipe; temporary manure stack.
14. Buried pressurized sewer having pipe not conforming to (f) Two hundred fifty feet between a well or reservoir and a:

ch, ILHR 84; or 1. Manure stack;
15. Manure loading area. 2, Earthen or excavated manure storage structure;

Note; Tbt minimum separating distance between a well or reservoir and a lift s.ta-
lion is based on the presence of a sewer force main at the lift station. note; Variances from the separating distances may be granted asspeci0edins.

(d) One hundred feet between a well or reservoir and a:
NR 812.43 for earthen storage and manure stacks construeted and maintained to the
specifications of Soil Conservation Standards No. 425 or 312, respectively.'

1. Bulk surface storage (ank with a Capacity greater than 1,500 3. Soil absorption unit receiving 8,000 or more gallons per
gallons or any bulk buried storage tank . regardless of capacity, day, existing, abandoned, or alternate;
including, for both surface or buried tanks; associated buried pip-

4... Sludge landspreading or . drying area;ing for any solid, semi .-solid or liquid product but not including
those regulated under par. (b) 12. This subdivision includes, but 5. An earthen silage storage trench or pit;
is not limited to petroleum product talks, waste oil tanks and pes- 6. Liquid waste disposal system including, but not limited to
ticide or fertilizer storage tanks not regulated under par. (a) 11. a treatment pond or lagoon, ridge and furrow system and spray
This subdivision does not include septic, : holding and manure irrigation system;
reception tanks, or liquified petroleum gas tanks as specified in ch. Note: variance from this separating distance may be granted for to atmoni ponds
Comm 11. or lagoons constructed and maintained to an approval granted under ch, NR 213.

2. Liquid--tight, fabricated manure or silage storage structure, 7. Salvage yard;
in ground or at ground surface; 8. A salt or deicing material storage area including the build-'

3. Wastewater treatment plant structure, conveyance or treat- ing structure and the surrounding area where the material is trans-
meat unit; or ferred to vehicles. This subdivision does not include bagged deic-

4. Dry fertilizer or pesticide storage building or area when ing material;
more than 100 pounds of either or both materials are stored; 9. Solid waste processing facility; or

5. Well, drillhole or water system used for the underground 10. Solid wastsfer facility,placement of any waste, surface or subsurface water or any sub- .	 -
stance as defined in s. 160.01 (8), Stats:; (g) Twelve hundred feet between a well or reservoir and..

6. Stormwater infiltration basin; 1. The nearest edge of an existing, proposed or abandoned
7, Uncovered storage of silage on the ground surface; landfill, treasured to the nearest fill area of abandoned landfills,

8. Water-tight silage storage trench or pit; or if known, otherwise measured to the nearest property line;

9. Lift station. 2. The nearest edge of a coal storage area in excess of 500

(e) Two hundred feet between a school well and a soil absurp- tons; or
tion unit receiving less than 8,000 gallons per day, existing or 3.	 A hazardous waste treatment . facility regulated by the
abandoned. department.

TABLE A
MINIMUM SEPARATION DISTANCE REQUIREMENTS BETWEEN POTABLE OR NONPOTABLE

WELLS, RESERVOIRS, SPRINGS AND POSSIBLE SOURCES Ol~ CONTAMINATION
New installations shall meet the separation requirements in the far-right column. Misting installations shall meet the separation requirements in effect at the time of .. ,

construction, those in effect at the time of installation of the possible source of contamination, if later, or to the requirements adopted on October 1. 1994.

Prior too	Oct. 1975	 Oct. 1981	 Feb. 1991	 After
Source	 Oct. 1975	 to Okt ' 1981	 to Ian. 1991	 to Oct-199-4	 Oct- 1994

Absorption Unit (field), soil	 50' 50'	 50'	 50	 50'
Air shaft-heatinglair conditioning (Vertical,Below	 None None	 None	 None	 25'
grade)

Animal Barn Pen with Concrete .	 None* * 25'	 25'	 25'	 25'

Floor	 -	 (25120)**

Animal Shelter (not including small 	 . . . .	 None** 50'	 50'	 S0'	 50'

pet shelter housing 3 or fewer 	 (50!25)**

adult pets)

Animal Yazd-Includes Calf Hutch (but not residen-	 None*#.	 50'
tial lot dog kennel enclosing 3 or fewer adult pets) 	 .

Barn Gutter-Liquid.-Tight 	 None**
	

25'

(25118)**

Burldtng Overhang (from centerlme orwcul 2

Cemetery Grave Sites None*

Cistern 10'

Coal Storage (greater than 500 tons) None*

Composting Site (See Solid Waste Processing Facil- None
ity)

Discharge to ground from a Water Tivaunent Device None

Ditch-Edge of None

Doghouse or kennel housing 3 or fewer adult pets on None
residential lot

50' 50' 50'

25' 73,

2' 2' 2' 2'

100100' 5(r 50'

10' 10'

None* None* 1,200' 1,200'

None None None 250'

None None 25' 25'

None None None 25'

None None 50' 8'
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Prior t0 Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct, 1975 to Oct. 1981 to Jan: 1991 to Oct. 1994 Oct. 19994

Downspout Outlet 10' 10' 10' 8' 8'

Drain-Sewerage (having pipe conforming to ch. ILHR 10' 8' 8' 8' 8'
84) (Buried)

Drain-Sewerage (not having pipe conforming to ch. 10' 25' 25' 25' 25'
ILHR 84) (Buried)

Drain (any material) (Buried)

Clear Water Waste 10' 10' 10' 8' 8'

Building-Foundation 10' 10' 10' 8' 8'

Building-Foundation—Sewer Connected 15' IS' 15' 8' 8'

Drillhole used for the underground placement of any None None None None 100'
waste, surface water or any substance as defined in s.
160.01 (8), Stats.

Fettilizer or Pesticide, any size Storage Tank (Buried None None None 100' 100'
tank or surface tank > 1,500 gal.)

Filter Strip None None None 50' 50'

Fuel Oil Tank—Buried None* Ito' 100' 100' 100'
(25' Allowed (25' Allowed (Including (Including

for Private Res. for Private Res. any associated any associated
Lots Only) Lots Only) buried piping) (25' buried piping) (25'

allowed for those allowed for those
serving single family serving single family

residences) residences)

Fuel Oil Tank—Surface None* None* None* 100' 10(Y

(>1,500 gallons) (including any associated buried pip-
ing)

Fertilizer or Pesticide (Dry) Storage Area or Building None None None None 100'
(mole thanl00 pounds)

Gasoline or Other Petroleum or Liquid Product Tank None* 100" 100' 100' 100'
—Buried (not including L.1?tanks) (Including (Including

any associated any associated
buried piping) buried piping)

Gasoline or Other Petroleum or liquid Product None* None* None* 100' 100'
Tank—Surface (>1,500 gallons including any associ-
ated buried piping)

Class Lined Feed Storage Facility (Harvestor--Type None** 25' 25' 50' 50'
Silos)

Grease Interceptor (1hp) (Buried) 25' 25' 25' 25' 25'

Hazardous Waste Treatment Facility Regulated by None* None* None* 1,200' 1,200'
DNR

Holding Tank (Sewage) None 25' 25' 25' 25'

Infiltration basin, Stormwaler None None None None 100'

Kennel on residential lot enclosing 3 or fewer adult None None None 50' 8'
PC[&

Kennel, other than above None None None 50' 50'

Lagoon, Treatment (See liquid waste disposal system) — — ---- —

Lake Shoreline (Measured to the edge of the floodway None* 25' 25' 25' 25'
(6(Y For Schools and

High Cap, Wells)

Landfills (existing, proposed or abandoned) (Distance None* 400 yards 400 yards 1,200 1,200
to nearest Fill Area of abandoned landfills if Known;
Otherwise to the Property Line)

lift Stationgo #i# 100'

Liquid Waste Disposal System None 250' 250'-300' 2504 250'#

Manure Hopper or Reception Tank—Liquid-"light None* 75' 75'-150' 50' 50'

Manure Loading Area None None None None 50'

Manure Stack None* 100' 100'-175' 250'*** 250'***

Manure Stack,---Temporary None 100' 100' 250' 150'

Manure—Storage Structure (Earthen, Excavated or None* 250' 250'-300' 250'*** 25('***
Non-liquid tight)

Manure Storage Structure (Fabricated, Liquid-Tight) None* 100' 100'475' 100' 100

Manure—Storage Basin—Liquid-Tight Concrete None* 100' 150'-300' Now in category of Now in category of
Floor with an Acceptable Drainage Facility Manure Storage Manure Storage

Structure Structure

Mound System (Measured to the toe of the mound) 50' 50' 50' 50' 50'

Nonpotabie Well None* None* None* 8' 8'
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Prior to" Oct. 1975 Oct. 1981 Feb. 1991 Alter
Source Oct. 1975 to Oct. 1981 to Tan. 1991 to Oct. 1994

.......
Oct. 1994

Pesticide or Fertilizer (Dry) Storage Area or Building None None None None 100'
(More than 100 Pounds)

Pesticide or Fertilizer Storage Tank (not buried)--less None None None 8' 8'
than 1,500 gallons (distance only for nonpotable
wells)

Pesticide or Fertilizer Storage Tank----Buried tank, any None None None 100' 10(y
size, or surface tank>1,500 gal.)

Pct Waste Pit Disposal Unit None* so' 50' 50' 50'

Pits—Noncomplying Nona 10' 10' 8' 8'
(20' For Schools,

W VrWs, and "igh
Capacity-dncluding

Approved Pits)

Plastic Silage Storage and Transfer Tube None None None 8' 8'

Pond, Stormwater detention (Edge of) None None None None 25'

Pond, treatment (See liquid waste, disposal system)

Privy 50' (Sewage 50' 50' 50' 50'
Disposal Units)

Quarry (See s. NR 812.12 (16) for well casing depth
requirements for wells within 1,200 feet of a quarry.)

Reservoir—Noncomplying 10' 10' 10' a' 8'
(Cis(ern)

Ridge and Furrow System (See liquid waste disposal
system)

River or Stream Edge (Measured to the edge of the None* 25' 25' 25' 25'
floodway) (ti0 For Schools and

high Cap. Wells)

Salt or Deicing Material Storage Area (Including None* None* None* 250' 250'
structure and area surrounding where material is trans-
(erred to vehicles)

Salvage Yard None* None* None* 250' 250'

Septic Tank 25' 25' 25' 25'. 25'

Sewer (ch, "R 84 Materials) (Buried)

--ManurdGravity 8' 8' 8' 25' 25'

—ManurdPressurized S' 8' 25' 25' 25'

--Sanitary or Storm Building/Gravity 8' 8' 8' 8' 8'

--Sanitary Building/Pressurized 8' 25' 25' 25' 25'

—Sanitary Collector

(Serving 5 4 living units or < 6" 8' 50' So', 50" 25'
diameter)

—Sanitary Collector

(Serving> 4 living units or> 6" diameter) 8' 50' 50" Sol, 50"

Influent 50' 50' 50' 50' 50'

—Storm Collector

(:5 6" diameter) 8' 50' 50' 50' 25'

—Storm Collector

(> 6" 8' 50' 50' 50' 50"

Sewer (not ch. ILIIR 84 Materials) (Buried)

—Manure/Gravity 25 25' 25' 25' 25'

—Manure/Pressurized 25' 50' 50' 50' 50'

--Sanitary Buitd'ing/gravity 25' 25' 25' 25' 25'

Sanitary Buildin&Tressmized 25' 25' 25' 25' 50'

—Storm Building 25' 25' 25' 25' 8'

—Sanitary Collector 50' so, 50' 50' 50'

---Storm Collector 25' 50' 50' 50' 50'

—Influent 50' NY 50' 501. 50'.

Shoreline—Lake, River or Stream (Measured as indi- None* 25' 25' 25' 25'
cared in sub. (4) (b) 7.) (60' For Schools and

High Capacity Walls)

Silage Storage, Earthen Trench or Pit None* 100' I00'-- 175' 250' 250'.	 .

Silage Storage Structure (Fabricated liquid—tight) (In— Drone None None None 100'
ground or surface)
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Prior tog	Oct. 1975	 Oct. 1981	 Feb. 1991 Aber
Source	 Oct. 1975	 to Oct. 1981	 to Fan. 1991	 to Oct. 1994 Oct. 1994

Silagc Storage—Surface, Uncovered 	 hone None	 Done	 None 100'

Silage Storage Tube (Plastic)	 None none	 None	 8' 8'

Silo With Pit	 None** 50'	 50'	 50' 50'

Sito Without Pit But With Concrete Floor and Drain 	 None** 25'	 25'	 S0' 50'

Sludge Landspreading or Drying	 none* 200'	 20Cr	 250' 250'

Soil Absorption Unit (< 8,400 gal/day, includes alter- 	 50' S4	 50'	 50' 50'

nate unit)	 :'. (200' for schools as 	 (20(Y for schools) (200' for schools) .
of 1978) .

Soil Absorption Unit ('3 8,000 gal/day, existing or 	 50' 50	 50'	 2511' 250'
abandoned) (200'for schools as

of 1978).

Solid Waste Processing Facility (Including compost- 	 None None	 None	 None 25iY
ing facilities)

Solid Waste Site (Distance to Nearest Fill Area or Pro-	 None .	 400 yards	 400 yards	 `1,200' 1,200'
posed Fill Area if Known; Otherwise to the Property
Line)

Solid Waste Transfer Facility	 None ` None	 None	 None 250'

Spray Irrigation Waste Disposal Site (See liquid waste
disposal system)

Stormwater detention pond or basin	 None Nome	 None	 None 25'

Storntwater infiltration basin	 None None	 None	 None 100' .

Sump---Watertight clear water 	 None None	 None	 8' 8'

Sump—Wastewater(Watertight)	 None* 8'	 8'	 25' 25'

(form. cast-iron equiv.)

Sump—Wastewater (not watertight or equiv, to cast	 None* 25'	 25'	 25' 25'
iron)

Swimming Pool (from edge of water) 	 None* 25'	 25'	 25'	 ` 8'
(Below ground) `	 (Below ground)	 (Below ground) (above or below

ground)

Temporary Manure Stack 	 None 100	 100'	 250' 151Y

Wastewater Treatment Plant Effluent Pipe 	 None None	 None	 50' S0'

Wastewater Treatment Plant Structure, Conveyance or 	 None* None	 15D	 100 100'
Treatment Unit

Well approved for underground placement of any 	 None None	 None	 None 100
waste, surface water or any substance as defined in s.
160.01, Stats.

Yard HydranE	 None 10	 10'	 8' 8' 

° The minimum separating distancebetweena well and a collector Sewer serving approved ABS, brass, cast iron, CPVC, copper, (not including type M copper), due-
morethan4 living units orlargcrthan6inchdiameteris50feetregardlesso£whether tito iron, galvanized steel, polybutylene (PB). polyethylene (PE), PVC, or stainless
the well or the sewer was installed first. However for such sewers less than 164rch steel pipe.
diameter, wells may be located or sewersinstalled such thatawellis lessthan 50feet, '7,,1onc7'AIthoughthcmA,cm no minimum separation distamcsrequiredby the
but at least 25 feet from gravityrolirctor sewers smaller than 16inchesin diametcror codobctwecii these possible sourcesofcontaminatton and a well or reservoir prior to
from force main collector scwers4 inches or smaller in diameter provided that widiin 1975, and in sonic cases, prior to 1981, it is strongly recommended that the Present

it 50-foot radius of the well the Installed sewer pipe meets the allowable leakage standard
min i mum	 on disc nco regPubne ras be met wh neve AMilkic,eparatreq uir ements of AW WA C60D and the requirements for water-main equivalent type

pipe as follows nance and have been used by the department of agriculture, trade and consumer'

— For sewers? 4" diameter, but < 16" diameter:
protection field inspectors.

*** Variances from these separating distances may be granted for earthen manure
° PVC i	 4"diaincter,but s12" diametershallmeetAWWAC900withetas-P Pe storage and temporary manure stacks meeting specifications of Soil Conservation

t6hwric joints having a standard dimension 	 of 18 or less; Service Standards No. 425 and 312, respectively,
PVC pipe > 12" diameter, but < 16" diameter shall meet AWWA C905 with if Variances from this minimum separating distance may begranted for treatment.

elastomeric joints having a standard . dimension ratio o€18 or less. ponds or for storage or treatment lagoons constructed and maintained to therequ'ire-
° Ductile iron pipe shalt meet AW WA C115 or AW WA C151 having a thickness ments of an approval granted under ch. NR 213,

class 50 or more. ## After Feb. 1, 1991 and prior to October 1, 1994 the minimum separating dis-
-For sewers < 3' diameter, thepilpe shall be any rigid pipe in the ch. 1LHR84 tance between awell or reservoir anqa lift stationis based on the pmen. c .0 of" sewer,

"table for Pipe and Tubing for Water Services and Private Water Mains," including force main at the lift station.

@ There are several code revisions prior to 1975. "the dates of these revisions and the minimum separating distances were as follows:

Source	 April.24, 1936	 March 1939	 July I951	 April 10, 1953 May 1, 1971

Building Overhang	 2' 2	 2'	 2' 2'
Cistern	 None `	 None	 1(' .	 10' 10'

Downspout	 None	 None	 BY	 10' 10'

Drain

Building Foundation	 10 10'	 10'	 10' 10'

—Sewer Connected Building Foundation 	 10' 10'	 15'	 15' 15'

dear Water	 None	 None	 10'	 10' lo'

--Cast Iron (With Lead Joints)	 10, 10'	 10'	 10' 10'

Grease Trap (Watertight) 	 None	 None	 25'	 25' 25'

Register, September, 1996, No. 499



NR 812,08	 WISCONSIN ADMINISTRATIVE CODE	 134

Source April 24, 1936 March 1939 July 1951 April 10, 1953 May 1, 1971

Septic Tank None None 25' 25' 25'

Sewage Disposal Unit None bone 50' 50' 50'

(Absorption Field)

Sewer

—Cast Iron (With Lead Joints) lo' 10' 8' 8' 8'

—Not Cast Iron or equivalent 25' 25' 25' 25' 25'

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (1) (b) 1., (2) (a)
to (c), (4) (a) 5., 9., 12. and 13., (b) 1., 5., 7., 11. and 13., (c) 10. to 13., (d) 1. to 1,
(t) 6. to 8., (g) 1. and Table A, er. (1) (e), (4) (a) 14. and 15., (b) 14, and 15., (c) 14,
and 15., (d) 4. to 9. and (cc), r. (4) (b) 8., Register, September, 1994, No. 465, eff.
10-1-94; corrections made under s. 13.93 (2m) (b) 7., Stats., Register, September,
1994, No. 465; correction in (4) (d)1. made under s, 13.93 (2m) (b) 7., Stats., Reg.
aster, September, 1996, No. 489.	 .

NIA 812.09 Department approvals. (1) REVIEW PERIOD.'
Unless another time period is specified by law, the department
shall complete its review and make a determination on all applica-
tions for licenses or approvals within 65 business days after
receipt of a complete application. Incomplete applications will be
returned. The start of the 65 day review period will not begin until
a complete application is received by the department. All requests
for approval shall be in writing, except that for situations that
require immediate response, an approval may be requested ver-
bally and an advanced verbal approval may be granted by the
department and followed up with a written confirmation.

(2) APPROVAL. APPLICATION AND suBmiss;oN. The property
owner or lessee shall obtain a . written approval from the depart-
ment. When an application is submitted by someone otherthan the
owner of the subject property, the owner or authorized agent shall
sign the application. Application information, outlines or forms
may be obtained from the department. Applications shall provide
information regarding the owner's and operator's name, address
and firm name, if applicable, and any other information requested
by the department. The department may request, but is not limited
to descriptions or sketches of well construction, geology, pump
installation, plumbing, possible contamination sources, property
boundary, wafer use and, water sample results, depending on the
type of application.

(3) PLANS AND SPECIFICATION PRFPARAnON. Plans and specifi-
cations for a schooi.water system shall be submitted by a regis-
tered professional engineer or well driller for wells, and by a regis-
tered . professional engineer or pump installer for pumps,
discharge piping, storage tanks and controls: Plans and specifica-
tions for a wastewater treatment plant water system shall be sub-
mitted by a registered professional engineer, by a well driller for
the well or a pump installer for the pump. If construction or instal-
lation of a water system described in this subsection has not com-
menced within 2 years of approval date, the approval is void.

(4) APPROVALS REQUIRED. Prior department approval is
required for the activities described in this subsection. When
deemed necessary and appropriate for the protection of public
safety,"safe drinking water and the groundwater resource, the
department may specify more stringent well location, well
construction or pump installation specifications for existing and
proposed high capacity, school or wastewater treatment plant
water systems requiring approval by this subsection or water sys-
tems approved by variance. Approval by the department does not
relieve any person of any liability which may result from injury
or damage suffered by any other person. in addition, failure to
comply with any condition of an approval or the construction,
reconstruction or operation of any well or water system in viola-
tion of any statute, rule or department order shall void the
approval. Approval is required for.

(a) The construction, reconstruction, or operation of a high
capacity well or well system, including dewatering wells. An
application for a high capacity well or well system approval shall
include, for every well, the location, construction or reconstruc-

tion features, pump installation features, the proposed rate of
operation and the distance to nearby public utility wells, as
defined in s. 196.01, Slats.

1. The department may deny approval, grant a limited
approval or modify an approval under which the location, depth,
pumping capacity or rate of flow and ultimate use is restricted so
that the supply of water for any public . utility, as defined by s.
196.01, Slats., will not be unpaired. Reduced availability of
groundwater to a public utility well may be indicated when cal-
culations using estimated values for aquifer . characteristics result
in 10 or more feet of water level drawdown in tile . public utility
well based on 30 days of continuous pumping from the proposed
high capacity well or well system. The department may also deny
approval or condition an approval if the proposed or actual well
location, well construction or pump installation features or the use
of the well does not meet, at the time of application, the specifica-
tions of this chapter for new well construction and pump installa-
tion or water use.

2. When all owner or operator relinquishes control of the
operation of a high capacity well or well system, a new approval
shall be obtained by the new operator, owner or lessee before
operation of the high capacity well or well system is continued,

3. The owner or operator of a high capacity well or well sys-
tem shall submit pumpage and well water level reports to the
department on department forms at the time periods indicated by
the department.

4. Emergency approval for a high capacity well or well sys-
tem may be granted when fire hazard, imminent crop damage or
other similar emergency requires if the department determines
that the high capacity well or well system proposed will not
adversely affect or reduce the availability of water to a public util-
ity, as defined ins. 196.01., Stats.

5. High capacity test drillholes may be constructed without
approval to test for aquifer yield to determine if a high capacity
well or well system is feasible. The well casing pipe for such test
drillholes shall not exceed 6—inch diameter unless the well driller
notifies the department. High capacity test drillholes may be test
pumped at a rate of 70 gallons per minute or more if the test does
not lastmore than a total of 72 hours. After testing, the drillhole
shall be abandoned according to the requirements of s, NR 812.26
or shall be converted, with approval, to a high capacity well or
well system which meets the requirements of this chapter or ch.
NR 811 and of any approved plans and specifications.

Note; Stare v. Michels Pipeline Cowtruc(lon, Inc., 63 Wis.2d 278,217 N.W.2d
339 (1974) established that the doctrine of reasonable use applies to property rights
in groundwater. Persons adversely affected by the operation of a high capacity well
or wel l system may take action against the operator orowncr ofthe bigh capacity well
or well system.

(b) The construction, reconstruction or operation of a school
or wastewater treatment plant well or water system.

(c) Installation of water treatment devices or chemical addition
to a well or water system as specified in s. NR 812.37.

(d) A variance from any provision of this chapter.
(e) The construction of a granite or other crystalline bedrock

well with less than 40 feet of well casing pipe.
(f) The construction or reconstruction of a well located in des-

ignated special well casing pipe depth areas.
Note; A list of those special well casing pipe depth areas is available from the

department.
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(g) The construction of a well open to both an unconsolidated
formation and a bedrock formation.

(h) -The use of the Halliburton grouting methods or the grout
displacement grouting method as described in s. NIR 812.20 (3)
(e), (f) and (g) for wells when the upper enlarged drillhole is more
than 200 feet deep or when drilling mud or bentonite slurry has not
been circulated up to the ground surface in the annular space prior
to grouting.

(i) The development of a spring for use as a potable water sup-
ply as provided in s. NR 812.25.

0) The construction or reconstruction of a pit as provided in
s. NR 812.36 or in s. NR 812.42 (2).

(k) The installation of a hung well casing pipe or a hung liner.
(L) The use of well drilling aids and additives, grout, sealing

or or well abandonment materials and additives and well rehabi-
litation materials.

(m) The construction or reconstruction of a dug well as pro-
vided ins. NR 812.24.

(n) Well casing pipe testing procedures:
(o) The use of pitless adapters, pitless units, above ground dis-

charge units, vermin--proof, caps and seals and any treatment
equipment to be installed directly in a well. The department may
prohibit the use of any water supply equipment if the department
finds there is substantial evidence that the equipment poses a sig-
nificant hazard to safe drinking water or the groundwater. The
department shall state its findings and conclusions in writing to
the manufacturer, the licensed well drillers or pump installers, or
both, and the industry representatives including the Wisconsin
Water Well Association and the Wisconsin Pump and Weil Suppli-
ers Association. The effective date of the prohibition will have a
6 month delay for any well casing pipe product or a 12 month
delay for other water supply equipment.

(p) The installation of a pressure tank with a volume greater
than 1,000 gallons.

(q) The installation of a heat exchange or cathodic protection
drillhole..

(r) The continued operation of a well or drillhole that meets the
criteria in s. NR 812.26 (2) that requires permanent abandonment
of the well or drillhole.

(s) The development of surface water for use as a potable water
supply,.

(t) Noncontinuous—slot well screens as specified in s. NR
812.13 (1) (e).

(v) The use of a nonpressure storage vessel other than a surge
tank.

(5) APPROVAL VERIFICATION ' A well driller, well constructor,
pump installer or contractor shalt obtain a copy of the approval for
any activity identified in sub. (4)prior to the initiation of any work
on a well, pump installation or water system. When necessary and
appropriate the department may grant a verbal approval to a well
driller, pump installer or contractor to initiate an activity before
obtaining a written copy of the approval provided the conditions
of the approval are complied with.

(6) PERMrr vEmFiCATTom A well driller, well constructor;
pump installer or contractor shall obtain required permits from
counties authorized to administer this chapter under ch. NR 145,

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (4) (intro.), (a)
1., (4) 0),(5) and (6); cr. (4) (u) and (v), Register, September, 1994, No. 465, eff.
10-I-94; corrections made under s. 13.93 (2m) (b) 7., Slats., Register, September,
1994, No. 465; r. (4) (u), Register, September, 1996, No. 489, elf. 10-1-96.

,Subchapter H
New Well Construction and Reconstruction

NR 81210 Well driller and well constructor require-
ments. (1) LICENSE. Well drillers shall hold a valid Wisconsin
well drilling license. The name of the well driller and the well dril-
ling license number shall be displayed on all well drilling rigs used

in the construction of wells. The letters and numbers shall be at
least 2 inches in height with at least 114 inch wide brush stroke.
The identification shall have a sharp color contrast with the back=
ground on which it is applied. The identification shall remain leg-
ible.

(2) LOCATION: Well drillers and well constructors shall be
responsible for proper location of a well. Wells shall be located in
sanitary locations and meet the separation requirements specified
in s. NR 812.08. Separation distance requirements to possible
sources of contamination will not be waived because of property
lines. Wells may not be constructed within 1,200 feet of a landfill
site without a variance. Variances from location requirements
require approval.

(3) EQulpmwr AND MATERIALS. Well drillers and well
constructors shall be adequately equipped to comply with the well
construction requirements o€ss. NR 812.11 to 812.16 and Tables
I—IV. All materials installed in a well shall be new, unused and
approved for use, except as specified in s. NR 812.26 (5). The
department may prohibit the use of any material or equipment that
poses a significant hazard to public health, safe drinking water or
groundwater.

(4) CONSTRUCTION >ti MODS. Well drillers and well construc-
tors shall comply with this chapter in the construction and recon-
struction of all wells. Adequate protection shall be provided for
the top of the drillhole and the top of the well casing pipe to pre-
vent surface contamination front entering the well during the dril-
ling operation and when the driller is not at the drilling site. Well
construction methods are depicted in figures 5 . 1 to 75:

(5) SPECIAL•CASING AREAS. Well drillers and well constructors
shall comply with the well casing pipe depth requirements in spe-
cial well casing pipe depth areas established by the department
where aquifers have been contaminated or in other special areas.
A list of the special well casing pipe depth areas and the special
casing pipe depth requirements may be obtained from the depart-
ment.

Note: In some of these special. areas wells are approved by the department on a
case by case basis.

(6) GROUTING AND SEALING. 'Well drillers and well construc-
tors shall be responsible for completing all grouting and sealing
requirements using the mixtures and methods of s. NR 812.20.
Grouting inethods'are depicted in figures 11 to 18.

(7) DEvELoPMENT"AND TEST PUMP. Well drillers and well
constructors shall, upon completion of the well, develop and test
pump the well according to sNR 812.22. The well shall be
pumped and developed until the water is practicably clear and free
of sand, and until a stable pumping water level is established.

(8) NONCOmPLYDm WELLS. When a well driller or well
constrictor has constructed a well not initially located or
constructed in compliance with this chapter, the well driller or
well constructor shall pay all costs for bringing the well into com-
pliance with this chapter,including abandonment costs, other than
those casts that would . have been charged for an initial complying
construction:

{9) PROBLEM WELLS, The 'well driller or well constructor shall
return to the well site to attempt to correct problems when a pota-
ble well produces bacteriologically unsafe water; when a well pro-
duces sandy or turbid water; or when failure of the well occurs due
to a caving or sloughing formation, The well driller or well
constructor shall return within 90 days after the well is completed
or 30 days after the well is placed in service, whichever is longer.
If noncomplying construction was not the cause of the problem,
a fee may be charged by the well driller or well constructor for cor-
rective work.

(10) NouFICATION of CONTAMINATED WELLS. Well drillers and
well constructors shall notify the well owner if the well driller or
well constructor becomes aware that the water from the well con-
tains contaminates in excess for the primary drinking water stan-
dards in ch. NR 809,
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(11) COMP1.E'no,1 or• TILE WELL The well driller or his or her
agent shall collect a water sample, using his or her test pump, the
well owner"s pump, air—lift equipment or a bailer, from any new
or newly reconstructed potable well within 30 days of completion
and have the sample analyzed for coliform bacteria at a laboratory
certified by DHSS for bacteriological analysis of potable water
and having an agreement with the department for submission of
copies of lab result forms. The department recommends that the
sample also be analyzed for nitrate. The well driller or well
constructor shall disinfect, flush and sea[ the well. The well driller
shall furnish a water sample result to the well owner within 10
days of the well driller's receipt of the result. The well driller or
well constructor shall submit a well construction report to the well
owner and to the department within 30 days following the date of
well completion.

Note: The well driller or agent is required to have thewater sample analyzed for
bacteria- However, in sonic areas of Wisconsin the useable aquifer is contaminated
throughout its entire vertical extent, so it may not be possible to obtain a bacteriologi-
cally safe water sample.

History: Cr. Register, January, 1991, No. 421, eff, 2-1-91;  am. (5),(9) and (11),
Register, September, I994. No. 465, eff. . 10--I-94; corrections made under s. 13.93
(2m) (b) 7., Stats., Register, September; 1994, No. 465. 	 '

NR 812.11 Well construction equipment & materials.
(1) ADEQUACY OF EQUIPMENT. Well drillers and well constructors
shall be adequately equipped to enable him or her to fully comply
with all legal requirements applicable to any well construction,
reconstruction or well abandonment undertaken by him or her.

(a) Drill bits. The diameter of drill bits shalt be within 114"
of the diameter of any drillhole to be constructed. A drill bit more
than 114" smaller in diameter than the diameter of an upper
enlarged drillhole to be constructed, may not be worked around
within the drillhole to construct the specified diameter of the drit-
]hole.

(b) Conductor (trende) pipes. Any conductor (tremie) pipe
used for grouting shall meet the requirements of s. NR 812.20 (2)
(b)•

(c) Mud balances. When rotary drilling mud and cuttings or
clay slurry are used to seat the annular space of a well as specified
by Tables I and 11, a iriud balance shalt.be used to determine that
the mud weight is at least 1 . 1 pounds per gallon.

(d) Test prnnps. A test pump shall be used to perform a well .
yield test upon completion of the well. A welt yield test may be
conducted using air-rotary equipment.

(2) MAmRIAts. All materials permanently installed in a well
shall be new, unused and approved for use except as specified in
s. Nit 812.26 (5). Lead compounds used to lubricate and seal drill
stem joints or any equipment entering a well may not be used.
Materials containing lead having a lead content greater than 8%
by weight, may not be installed in a well. Component parts of
manufactured products containing ' lead shall not have a lead con-
tent of more than 5% of the total product weight. "Lead wool" or
other products containing more than 8% leadmay not be used as
seals in the bottom of an open-ended well casing pipes or as
screens terminating in coarse formations.

(a) Well casing pipe. Well casing pipe and liner pipe shall meet
die requirements of s, NR 812,17,.

(b) Drive--shoes. When a well casing pipe is driven, a drive—
shoe shall be welded or threaded to the bottom of the well casing
pipe according to s. NR 812.12 (5), Couplings may not be used for
drive-shoes. When the upper enlarged drillhole extends 20 feet or
more into bedrock and the annular space is cement grouted before
the lower drillhole is . constructed, the use of a drive-shoe.is
optional.

(c) Gravel packs. Gravel packs shall meet the requirements of
s. NR 812.16.

(d) Screens. Screens shall meet the requirements of.s. NR
812.13 (1) (e). Lead bottom seals are prohibited. Brass screens
may not have a lead content of more than 8%.

(e) Packers. Packers shall comply with s. NR 812.13 (1) (e)
4. Lead packers are prohibited.

(f) Centering guides. Centering guides or drive shoes used as
centering guides shall be installed in well casing pipe in bedrock
wells as specified in s. NR 812.14 (1) (f).

(g) Drilling aids. Only approved drilling aids may be used in
well construction and reconstruction. Approval of drilling aids is
based on, but not limited to toxicity, groundwater contamination
potential and expected effectiveness of . the materials. A list of
approved drilling aids is available , from the department upon
request,, 

'Cr, Register, January, 1991, No. 421, eff. 2-1-91; corrections made
under s. 13.93 (2m) (b) 7.; Stats., Register, September, 1994, No. 465.

NR 812.12 General drilled type well construction
requirements. (1) Every well shall be planned and constructed.
so that it:

(a) Will be adapted to the geologic and groundwater conditions
of the proposed well site to ensure full utilization `of every natural
protection against contamination of the water bearing formation
or formations and to exclude possible sources of contamination.

(b) Should produce bacteriologically safe water.
Note: In some areas of Wisconsin the useable aquifer is contaminated throughout

its entire vertical extent. In such areas, it may notbe possible to obtain bacteriologi-
cally safe water.

(c) Will provide an adequate and contaminant free water sup-
ply, where the natural geologic and groundwater conditions
allow.

(d) Wilt conserve groundwater.
(e) Willallow reconstruction, when necessary.
(2) The construction of drilled wells shall comply with:
(a)' The general and specific requirements outlined in ss. NR

812.1 .3 to 812,16;
(b) The well casing pipe requirements of s. NR 812.17; and
(c) The requirements of Table I or II for low capacity potable

wells, except school or wastewater treatment plant wells, but
including noncommunity wells and nonpotable wells, or

(d) The requirements of Tables III and IV for potable high
capacity, wastewater treatment plant and school wells.

Note: r The requirements of Tables 14V are based on the geologic formation
encountered at or near the ground surface, the geologic formation in which the well
terminates, the type of drilling method used, the depth to which the upper enlarged
drillhole extends into bedrock, for bedrock wells, and the static water level for uncon-
solidated formation wells. For specific . requirements relating to percussion method
drilling and rotary method drilling, see ss. NR 812.13 and 812.14, respectively.
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TABLE I.

DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON—POTABLE LOW CAPACI'T'Y WELLS
(EXCEPT SCHOOL AND WASTEWATER TREATMENT PLANT WELLS) AND NON POTABLE HIGH CAPACITY WELLS

SCREEN
UPPER ENLARGED DRILLHOLE REQUIREMENTS REQUIREMENTS

(ONLY REQUIRED
WELL CASING PIPE ANNULAR SPACE SEALING FOR WELLS THAT

PERCUSSION METHODS ROTARY METHODS REQUIREMENTS REQUIREMENTS PUMP SAND)
NEAR

METHOD MIN. DIAMETERSURFACE
GEO- OF METHOD

TIER-LOGIC METHOD OF KEEPING OF
MATERI- MIND IUM KEEPING Nr[N]MUM MIN. HOLE MIN. MO- MIN. PERCUSSION ROTARY PLACE-

LINE ALS DIAMETER HOLE OPEN DEPTH DIAM. OPEN DEPTH STEEL PLASTIC DEPTH METHODS METHODS TYPE MENT

A- Caving None required Temporary outer None required 2" larger in Circulated To the 2" 4" Whatever None if steel Neat cement Conunu- Bail-down.
material of with steel well casing when ther- when steel well diameter than drilling depth of is Fcater: well casing pipe grout or dril- ous Slot pull-back
any kind casing pipe. 4 moplastic well casing pipe is the nominal mud to the well 25 deep; is driven from ling mud or (telescop-
(usually larger diameter casing pipe is used. but to the diameter of maintain casing or 10' the ground sur- and cuttings. approved: ing).
sand) down than nominal used or when an bottom of any the well cas drill hole at pipe set- below face. When an If drilling Scc NR wash-
to 10 feet or diameter of well upper enlarged non--caving ing pipe, but fail diamc- ting. static water up^cr enlarged mud and $12.13 down or
more, casing pipe, if drinbole is layer or to the only with ter. level; and drrllhole is cuttings is (1) (c), jetting

one is constricted for 20' depth. steel pipes such that constructed, the used, it shall for method.
constructed for any reason when whichever is the assembled pump annular space have a mud accepta- The screen
any reason; or if steel well casing lesser if one is with welded intake is shall be scaled weight of at ble screen may also
the we

ll
 casing pipe is used. constructed for joints, other- set at least with neat least 11 materials, be petma-

pipe is tberwo. Drillhole shall be any reason. To wise 4" 5' above cement grout: or pounds per Louvered, neatly
plastic, or 2" kept 

fill

ed up to the depth of well larger in the bottom clay or sodium gallon. shutter- attached to
larger in diame- within 10 feet of casing pipe set- diameter than of well bentonite slurry type bottom of
ter than the	 - the ground surface ting when thcr- the nominal casing with a mud screens the string
nominal diame- with clay or moplas

ti
c well diameter of pipe, & weight of at maybe of well

ter of the well sodium bentonite casing pipe is the well cas- pump does least 11 pounds used for casing pipe
casing pipe if slung during driv- used. (Starter ing pipe: not break per ga llon — gravel- and set in
steel cas

ing pipe ing of steel well drillholes 10' suction Only sodium pack well the upper

is assembled casing pipe. When deep or less under nor- bcntonitc slurry construe- enlarged
with welded temporary outer need not meet mal operat- or clay slurry (as tion as drillhole.
joints and the easing is used, it the requirements ing condi- specified above) specified
annulars pace shall be pulled for upper tion. when thermo- in s. NR
scaling material during or follow- enlarged dril- plastic well cas- 812.16

is placed with an ing scaling of the ]holes.) ing pipe is used. (3).
approved pres- annular space.
sure method.

B. Non-caving Upper enlarged Temporary outer To the bottom of Same as Samo a& Same as 2" 4" Same as Same as above. Same as Same as Same as
material of drillhole is casing when the any non-caving above. above. above. above. above.. above. above,
any kind in required.*4" thermoplastic well layer or to the
the top 10' larger in diame- casing pipe is 20' depth,
(usually ter than the used. Dri llholc whichever is the
clay, silt or nominal diame- shall be kept filled lesser when steel
hardpan). ter of the well up to within 10' of well casing pipe

casing pipe; or the ground surface is used. to the .
2" larger in with clay or depth of well
diameter than sodium bentonite casing pipe set-
the nominal slurry during driv- ling when tbcr-
diameter of the ing of the steel moplas tic well
well casing pipe well casing pipes casing pipe is
if steel pipe When temporary used
assembled with outer easing is
welded joints & used, it shall be
the annular pu

ll
ed during or

space sca
li

ng following scaling
material is.. -. of the annular
placed using an space-
approved pres-

su
re method.

The full diame-
ter of the dril-
lholc shall be
maintained by a
properly sized
bit orby tempo-

outer cas-
ing.
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TABLE H.

DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON--POTABLE LOW CAPAC
IT

Y WELLS (EXCEPT SCHOOL AND-
WASTEWATER TREATMENT PLANT WELLS) AND NON POTABLE 

HI
GH CAPACI'T'Y' WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING LOWER DRILLHOLE
PIPE REQUIRE- ANNULAR SPACE SEALING REQUIREMENTS

PERCUSSION METHODS ROTARY METHODS MENTS REQUIREMENTS (IN BEDROCK)
DEPTH

METHOD METHODTO NEAR
FIRM SURFACE - METHOD OF OF OF
BED- GEOLOGIC MINIMUM KEEPING MINIMUM MIN. KEEPING MIN. MIN. MIN• PERCUSSION ROTARY MIN. CUTTINGS

LINE ROCK MATERIALS DIAMETER HOLE OPEN DEPTII DIAM. HOLE OPEN DEPTH DIAM, DEPTH METHODS METHODS DIAM. REMOVAL

C. 40 feet Caving mate- Upper enlarged ddl- Upper enlarged Upper 2' larger in Circulated, To the 6' To a Drilling mud Drilling mud 6'. but Air or an
or more; rial of any ]hole not required; if drillholc not enlarged dril- diameter drilling mud to top of firm scat and cuttings and cuttings not less approved
30 feet kind (usuaUy one is constructed for required; tempo- lhoic not than the maintain the firm in bed- with a mud with a mud than the foam, by bail-
or more sand) any reason, it shall be rary outer cas- rrquircd to nominal drillhoIe at full bedrock, rock. weight of at weight of at inside ing, or by cir-
for 4' larger in diameter ing pipe if one the bottom of diameter of diameter. but not least 11 pounds least 11 diameter culated dril-
sand- than the nominal is constructed any non-cav- the we

ll
less than per gallon or pounds per of the ling mud.

stone diameter of well cas- for any reason. ing layer or to casing pipe, the cas- neat cement gallon or well
ing pipe; or 2' larger The drillhole the 20' depth, but only ing grout; except neat cement casing
in diameter than the shall be kept whichever is with casing depth. only neat grout; except pipe.
nominal diameter of filled up to the lesser if pipe cement grout if only neat
the well casing pipe if within 10 feet of one is assembled the upper cement grout
steel pipe is the ground sur- constructed for with enlarged dril- if the apper
assembled with face with clay or any reason. welded thole extends enlarged
welded joints & the bentonite slurry joints. more than 5' drillholc
annular space sealing during driving otherwise into bedrock extends
material is placed of the perma 4' larger in more than 5'
using an approved neat well casing diameter into bedrock.
pressure method. pipe. Temporary than the

outer casing _ nominal . _. ....
shall be pulled diameter of
du

ring or foi- the well
lowing scaling casing pipe,
of the annular
space.

D. 40 feet Non--caving 4" larger in'" diameter The upper To the bottom Same as Circulated To the 6' Same as Same as above. Same as 6. but Same as
or more; material of than the nominal enlarged driI- of any non- above. drilling mud to top of above. above. not less above.
30 feet any kind in the diameter of well cas- lholc shall be caving 1aycr or maintain the firm than the
or more top 10'. (usu- ing pipe; or 2" larger kept filled up to to the 20 drillholc at full bedrock, inside
for ally clay, silt in diameter than the within 10 feet of depth, which- diameter. but not diameter
sand- or hardpan). nominal diameter of the ground sur- ever is the less than of the
stone the well casing pipe if face with clay or lesser. the cas- welt

steel pipe is bentonite slurry ing casing
assembled with during driving depth. pipe•
welded joints and the of the well cas,
annular spate sealing ing pipe.
material is placed
using as approved
pressure method

* An upp r enlarged drillhole is not required when approved granular (g-mesh) bentoni te is either mounded around the top of the well casing pipe during driving, or is placed in a starter driuolc ( luring driving.

Continued on next page



UPPER ENLARGED DRILLROLE REQUTREMENTS
L	

RILLhULE
WELL CASING PIPE ANNULAR SPACE SEAL- REQUIREMENTS

PERCUSSION METHODS ROTARY ME'T'HODS REQUIREMENT'S ING REQmEMENTS (IN BEDROCK)

DEPTH
NEAR

SURFACE METHOD
TO FTRM GEOLOGIC METHOD OF METHOD OF PERCUS- OF

BED- MATERK- MINXMVM KEEPING MIN. MIN. KEEPING MIN. MIN. MINEVIUM SION ROTARY MIN. CUTTINGS

LINE ROCK ALS DIAMETER HOLE OPEN DEPTH DIAM. HOLE OPEN DEPTH DKAM. DEPTH ME'T'HODS METHODS DIAM- REMOVAL

E. Less than Material of 4' larger in diamc- Temporary 40 feet, Same Caving Non-caving To the 6' 40'; 30 feet Neat cement Ncat cement 6, but Air or an

40 feet; any kind, ter than the none- outer easing if except as in formation formation depth of for sandstone grout only, grout only, not less approved

less than nal diameter of the material for Line C. above above bed- well eas- (set in upper mixed & mixed and than foam, by baiI-

30 feet for well casing pipe; above bedrock sand- bedrock rock ing pipe enlarged dril- placed placed the ing, or by cir-

sandstone or 2' larger in is caving; stone: set- thole and according to according to inside culated dril-

(except for diameter than the otherwise the 30 feet ting,but driven to a the require- the require- diame- ling mud.

condition nominal diameter drillhole shall for not less firm scat). meats of NR ments of NR ter of

in line F). of the well rating be filled up to sand- tharl 401, 812.20. 812.20. the
ated Atr, anpipe if steel pipe is withinl0' of the stone.  feet well

assembled with ground surface drilling approved for sand- casing
welded joints and with clay slurry mud foam or stone, pipe,

the annular space during driving drilling
scaling material is of the well cas
placed using an ing pipe.
approved pressure
method

F. Less than Material of Same as above. Temporary 60fect Same Same as line E. above. TO the 6' 60' (set in Neat cement Neat cement 6, but Same as

10 feet to any kind, outer casing if as depth of upper grout only, grout only, not less above.

Limestone the material above. well cas- enlarged dril- mined & mixed & than

(Dolo- above the bed- ing pipe 11101e and placed placed the

mite) rock is caving, setting. driven to a according to according to inside
but not firm Scat). the icquirc- the require- diamc-
less :ban mcnts of NR mcnts of NR ter of
60'. 812.20. 812.20. the

well
casing
pipe.
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TABLE III.

DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY, SCHOOL AND WASTEWATER
TREATMENT PLANT WELLS

UPPER ENLARGED I)MLLHOLE REQUIREMENTS WELL CASING PIPE SCREEN REQUIREMENTS
CASING ANNULAR SPACE SEALING (ONLY REQUIRED FOR

PERCUSSION METHODS ROTARY METHODS
NEAR

REQUIREMENTS REQUIREMENTS WELLS THAT PUMP SAND)

SURFACE METHOD OF METHOD OF PERCUS• METHOD OF
GEOLOGIC KEEPING NUN. KEEPING MIN. MIN. SION ROTARY TYPE/ PLACE-

LINE MATERIALS MIN. DIAM. HOLE OPEN DEPTH MIN. DIAM HOLE OPEN DEPTH DIAM. NUN. DEPTH METHODS METHODS MATERIAL MENT

G. Caving mate, 3' larger in Temporary 60' 3' larger in Clrculatod dril- To the 4' Whatever is Neat cement Neat cement Continuous Bail-down or
rial of any kind diameter than outer casing diameter than ling mud to depth of greater.60' grout only, grout only, slot, V-shaped Pull-back(tele-
(usually sand) the outside which shall be the outside maintain dril - well cas• depth: or 20' placed by using placed by using wound-wire scoping)

diameter of the removed dur- diameter of the lholo at failg lag pipe below static an approved an approved wrap on a rod method. The
well casing ing or follow. well casing diameter. setting. water level-, pressure pressure base rAnJOf screen may
pipe or the out- ing grouting of pipe or the out- and such that method as spe- method as spo- stainless steel. also be perma-
side diameter the annular side diameter the pump is set cifiod by NP cified by cvcrdur, moncl nently attached
of the casing space. The dril- of the casing at least 5' 812.20. NR812.20, or brass. to the bottom
couplings (if lhole shall be couplings (if above the bot- of the string of
used), kept filled up used). tom of the cas- well casing

to within 10 ing pipe and pipe.
feet of the does not break
ground surface suction under
with clay or normal operat-
sodium benton- ing conditions.
ite slurry dur-
ing the driving
of the well cas-
ing pipe.

H. Non-caving Same as above. The drilhole 60' Same as above. Same as above. Same as 4' Same as above. Same as above. Same as above. Same as above. Same as above.
material of any shall be kept above.
kind in the top filled up to
60 feet (usually within 10 feet
clay, silt or of the ground
hardpan), surface with

clay or sodium
bentonite
s uay during

the driving of
the permanent
well casing
pipe. When
temporary
outer casing is
used. it sba0 be
pulled during
or following
grouting ofthc
annular space	 ...

Note: The 60-foot minimum requirement for the upper-enlargod dnllholc depth and well =mg pipe depth requucment suau tic rut tees rawer than OV tech has to mote atwvc1 wncncvcr me welt is tnstataca Tor a was; wau.-r uuar-
ment plant that has a lagoon or pond treatment system or sludge beds on the property.
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TABLE IV.

DRILLED .BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY
SCHOOL AND WASTEWATER TREATMENT PLANT WELLS

CASING PIPE LOWER DRILLHOLE
REQUIREMENTS WELL ANNULAR SPACE REQUIREMENTS

UPPER ENLARGED DRILLHOLE REQUIREMENTS (STEEL ONLY) SEALING REQUIREMENTS (IN BEDROCK)

PERCUSSION METHODS ROTARY METHODS CASING PIPE WELL LOWER DRMLHOLE
DEPTH NTAR

METHOD OF METHOD OF METHOD OFTO FIRM SURFACE
BED- GEOLOGIC KEEPING MIN. KEEPING MIN. MIN. MIN PERCUSSION ROTARY MIN. CUTTINGS

LINE ROCK MATERIALS MIN. DIAAL HOLE OPEN DEPTH MIN. DIAM, HOLE OPEN DEPTH DIAM. DEPTH METHODS METHODS DIAM. REMOVAL

I. 60 feet or Caving mate- Y larger in Temporary 60' 3' larger in Circulated dril- To the top 6' To a firm Neat cement Neat cement 6' Air or an
more rial of any kind diameter than outer casing: diameter than ling mud to of firm seat in grout only. grout only. approved foam,

(usually sand) the outside which shall be the outside maintain the bedrock, bedrock. Placed by using Placed by by bailing,or
diameter of removed dur- diameter of drillhole at full but not an approved using an by circulated
the WA-11 cas- ing or follow- the well cas- diameter. less than pressure method approved pres- drilling mud.
ing pipe or ing the grout- ing pipe or the easing as specified in sure method as
the outside ing of the the outside depth NR 812.20. specified in NR
diameter of annular space. diameter of 812.20.
the casing Tbc drillhole the casing
couplings (if shall be kept couplings (if
used.) filled up to used).

within 10 feet
of the ground
surface with
clay or sodium
bentonite
Murry during
driving of the
well casing
PIPc•

J. 60 feet or Non-caving Same as The drillhole 60' Same as Same as above. Same as 6' To a firm Same as above. Same as above 6' Same as above.
more material of any above. shah be kept above. above. scat in

kind in the top filled up to bedrock.
60 feet (usually within 10 feet
clay, silt or of the ground
hardpan). surface with

clay or sodium
bentonitc
slurry during
the driving of
the well casing
pipe.

K. Less than Caving matc- Same as Temporary 60' Same as Circulated dril- 60' 6' 60't set in Same as above. Same as above. 6' Same as above.
60' rial of any kind above. outer easing above. ling mud the upper

(usually sand). through any through uncon- enlarged
unconsolidated solidatcd mate- drillhole
material. It rial; air or an and
shall be approved foam driven to
removed dur. in bedrock. a firm
ing or follow. seat
ing the grout-
ing of the
annular space.

I» Less than Non--caving Same as The drillbole 60' Same as Circulated dril- 60' 6' Same as Same as above. Same as above. 6' Same as above.
60' material of any above. shall be kept above, ling mud, air, above.

kind in the top filled up to or an approved
60 feet (usually within 10 feet foam
clay, silt or of the ground
hardpan). surface with

clay or sodium
bentonite
slurry during
the driving of
the well casing
pipe.

NO'T'E: The 60-foot minimum requirement for the upper-enlarged drill bole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above) whenever the well is instailee for a wastewater
treatment plant that has a lagoon or pond treatment system or sludge beds on the property.
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143	 DEPARTMENT OF NATURAL RESOURCES 	 NR 812.13

(3) A greater depth of well casing pipe shall be provided in
special well casing pipe depth areas designated by the department
where well histories show contamination extends to a greater
depth. In some of these areas department approval shall be ob-
tained for each well prior to construction.

Note: A list of special well casing pipe depth areas and the required depths may
be obtained from the department upon request. Greater depth of well casing pipe is
recommended for wells constructed on high density tiered lots whore possible con-
tamination sources exist on neighboring up-slope lots.

(4) Steel well casing pipe shall meet the requirements of s. NR
812.17. Steel well casing pipe assembled with welded joints shall
have beveled ends and all joints shall be welded according to the
welding requirements outlined in s, NR 812.18.

(5) A drive-shoe shall be welded or threaded to the bottom of
any string of welt casing pipe to be driven including driving to a
firm seat in bedrock when well casing pipe is set in an upper en-
larged drillhole, except when the upper enlarged drillhole extends
20 feet or more into bedrock .and, the annular space is cement
grouted before the lower drillhole is constructed, the use of a
drive-shoe is optional. A drive-shoe is not required for any tem-
porary outer casing. Thermoplastic well casing pipe may not be
driven.

(6) The well driller or well constructor shall complete the well
construction such that the well casing pipe extends at least 12 in-
ches above the. final ground grade, above a pumphouse or building
floor or above any concrete or asphalt platform installed . at or
above the established ground surface. In addition., ` for wells in
floodplains, the top of the well casing pipe shall terminate at least
2 feet above the regional flood elevation: A well may not be
constructed in a floodway on property that is either undeveloped
or on property that has buildings but no existing potable'well.

(7) Well plumbness and alignment shall conform to the re-.
quirements of s. NR 812.19.

(8) Liners shall meet the requirements of s. NR 812.21.
(9) Grouting and sealing requirements shall conform to s. NR

812.20.
(10) The construction of flowing wells shall also comply with

the construction requirements of s. NR 812.15.
(11) Water used in the construct on, reconstruction orredevel-

opment of wells shall be clear water obtained from an uncontami-
nated source. The water shall be disinfected with chlorine with a
residual of 100 mg/l (parts per million) to reduce the effort in-
volved in the final disinfection of the well and to reduce the possi-
bility of groundwater contamination. The chlorine concentration
may be mixed according to Table B in s. Nit 812.22 (4) (d). The
drilling fluid shall be maintained with a free-chlorine residual of
10 mg/l. (parts per million) during drilling.

(12) Well construction shall be interrupted for at least 12
hours following placement of cement grout in the annular space
between the well casing pipe and the upper enlarged drillhole or
between a liner pipe and a loviverdrillhole and the well casingpipe.

(13) Nonpotable wells shall be constructed according to the
requirements for low capacity potable wells, except that well cas-
ing pipe 12 inches in diameter and larger used for nonpotable
wells may have a lesser wall thickness than is required by Table
V for the diameter of the well casing pipe used provided the pipe
has a minimum wall thickness of 0.250 inches and is adequate in
strength to make the well structurally sound, The drilling inud re-
quirements during well drilling and the sodium bentonite annular
space sealing requirements do not apply to nonpotable high ca-
pacity wells constructed with reverse rotary methods.

(14) Starter drillholes 10 feet deep or less are not upper en-
larged drillholes. Starter drillholes need not meet the minimum re-
quirements for upper enlarged drillholes.

(15) More stringent welt construction methods including but
not limited to deeper well casing pipe . depth settings are required
by the department for wells constructed through formations where
contaminant levels exceed the drinking water standards in s. NR

812.06. When drilling in areas where there are contaminated
formations consultation with the department is strongly recom-
mended.

(16) When a quarry is within 1,200 feet of any proposed well,
the upper enlarged drillhole and well casing pipe depth require-
ments shall be referenced from the bottom of the quarry. When the .
bottom of the existing or proposed quarry is or will be at an eleva-
tion higher than the elevation of the ground surface at the well site,
this requirement does not apply.

(17) When a sinkhole or an outcrop is within 250 feet of any'
proposed well, additional depth of the upper enlarged drillhole
and well casing pipe may be necessary. Consultation by the well
driller or well owner with the department is recommended. .

(18) Drill cutting samples from high capacity, school and
wastewater treatment plant wells shall be collected at 5-foot depth
intervals and at each change in geological formation. The samples
shall be submitted to the Wisconsin geological and natural history
survey for preparation of a certified log of the well.'

(19) When percussion drilling methods are used to construct
a well as specified in s.' NR 812.13 (2) or 812.14 (2), rotary air
methods may be used to construct an upper enlarged drillhole in
noncaving formations to a depth not to exceed 20 feet, or may be
used to construct a drillhole to facilitate the driving of temporary
outer casing providing the drillhole is the same or smaller diame-
ter as the outside diateter of the temporary outer casing and does
not extend deeper than the 40-foot depth.

(20) When percussion drilling methods are to be used to
construct a well as specified in s. NR 812.13 (2) or 812.14 (2),
rotary--mud circulation techniques may be used to construct an
upper enlarged drillhole below which the well casing pipe may be
driven providing:

(a) The drillhole is at least 2 inches larger in diameter than the
nominal well casing pipe diameter,

(b) The well casing pipe is assembled with welded joints, and
(c) The drillhole is kept full of drilling mud and cuttings while

the well casing pipe is driven.
(21) When using percussion methods.for the construction of

nonpotable high capacity wells and for low capacity wells except
school and wastewater treatment plant wells, the minimum diam-
eter of the upper enlarged drillhole may be reduced from 4 inches
larger in diameter than the nominal diameter of the well casing
pipe to 2 inches larger in diameter than the nominal diameter of
the well casing pipe when:

(a) Steel well casing pipe assembled with welded joints is used,
and

(b) The annular space sealing material is placed by using an
approved pressure method.

History: Cr. Register, January, 1991, No.421, eff. 2-1-91; am. (1) (c), (3), (I3),
(15), (16), Tables I and 11, cry (1) (e), Register, September, 1994, No. 465, eff.
10-1-94.

NR 812.13 Drilled wells terminating in unconsoli-
dated formations, I.e., usually sand or gravel or both.
Unconsolidated formation wells shall be constructed according to
the requirements in s. NR 812.12 and as follows:

(1) GENERALREQUIR13MENT& (a) The minimum diameter for
all drilled wells in unconsolidated formations, based on nominal
size of well casing pipe is:

. 1. For nonpotable high capacity wells and for low capacity
wells, except school and wastewater treatment plant wells, a mini-
mum diameter of: 2 inches when steel well casing pipe is used, 4
inches when thermoplastic well casing pipe is used.

2. For potable high capacity, school and for wastewater treat-
ment plant wells a minimum diameter of 4 inches.

(b) The minimum well casing pipe depth for all drilled wells
in unconsolidated formations, not including any screen, is:

1. For nonpotable high capacity wells and for low capacity
wells, except school and wastewater treatment plant wells, a mini-
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mum depth of 25 feet or 10 feet below the static.water level,
whichever is greater.

2. For potable high capacity and school wells, and for waste-
water treatment plant wells when there is no treatment pond or la-
goon or sludge bed on the wastewater treatment plant property, a
minimum depth of 60 feet below the ground surface or 20 below
the static water level, whichever is greater.

3. For wastewater treatment plant wells when there is a treat-
ment pond or lagoon or sludge bed on Elie wastewater treatment
plant property, a minimum depth of 100 feet below the ground sur-
face or 20 feet below the static water level, whichever is greater.

(c) The pump intake shall be set at least 5 feet above the bottom
of the well casing pipe and shall be set such that the pump does not
break suction under normal operating conditions.

note; ne department may grant variances to the 5 foot requirement in low perm e-
ability, low yielding formations.

(d) Steel and thermoplastic well casing pipe, as specified in s.
NR 812.17, may be used for low capacity wells and fornonpotable
high capacity wells, but not including school and wastewater
treatment plant wells. Only steel welt casing pipe may be used for
potable high capacity, school and wastewater. treatment plant
wells.

(e) 1. An adequate screen shall be provided where necessary
to prevent sand pumping conditions. The required types and mate-
rials for screens are:

a. For potable low capacity wells, "a continuous-slot screen
composed of stainless steel,.everdur, monel, brass, or approved
polyvinyl chloride (PVC). Noncontinuous---slot screens may be
used if approved.,

aj. Criteria on which noncontinuous-slat screen approvals
are based includes, but is not limited to, type and composition of
screen material, spacing and evenness of cuts of screen slots and
cleanliness of the screen and screen slots.

ap. Screen selection for driven---point wells is optional, except
that screens having any.lead content may not be used:

Note: Louvered, shutter—type screens maybe used for gravel—pack wen construc-
tion as specified in s. NR 812.16 (3).

b. For nonpotable high capacity wells, not including dewater-
ing wells, a continuous-slot screen meeting the requirements of
subpar. a. . or a low carbon steel or galvanized-steel, continuous-
slot screen:

c. For potable high capacity wells, a continuous=slot screen,
v-shaped, wire-wrap on a rod base type; composed of stainless
steel, everdur, monel or brass. The brass may not have a lead con-
tent of more than 8%.

d. For nonpotable low capacity wells and dewatering wells,
screens are not required; if used, screen selection is optional, ex-
cept that screens having any lead content may not be used. '

Note: The department will review applications' for approval of new types of
screens and new materials for screen& as such products are developed.

2. Screen installation may be accomplished by permanently
welding or threading the screen onto the bottom of the well casing
pipe, by placement of the screen in the bottom of the well casing
pipe and pulling back the casing (telescope method), by the wash-
down method, the jetting method or the bail-down method. A
small diameter drill stein, rod or bit or a small diameter pipe col-
umn may be used to hold the screen down with the telescope meth-.
od.

3. A riser pipe may be installed to extend upward from the top
of the screen. Ile riser pipe material may be thermoplastic or met-
al providing the metal does not have. a lead content in excess of

4. A packer shall be used to provide a sand seal between the
bottom of a well casing pipe and the top of a screen. Lead packers
may not be used, Packers used to retain grout or reduce water flow
shall be made of durable, nontoxic material. Burlap packers may
not be used,

5. Materials having a lead content greater than 8% by weight,
may not be installed in a well. Component parts of manufactured
products containing lead shall not have a lead content of more than
5% of the total product weight. "Lead wool" or other products
containing more than 8% lead may not be used as seals in the bot-
tom of open-ended well casing pipes or as screens terminating in
coarse formations.

(f) Gravel-pack well construction shall comply with the addi-
tional requirements of s. NR 812.16.

(g) Wells constructed by auguring or jetting methods shall be
constructed according to the requirements forpercussion methods
of sub. (2).

(2) PERCUSSION METHOD REQUIREMENTS FOR DRILLED WELLS IN
UNCONSOLIDAUM FORMAMONs. (a) When steel well casing pipe
is installed in .a drilled unconsolidated formation well using per-
cussion methods, the well shall be drilled as follows:

1. An upper enlarged drillhole constructed by percussion
methods shall be constructed to . the minimum depth required in
Tables I IV. The well casing pipe may be driven from the surface
without the use of an upper enlarged drillhole when there is a cav-.
ing formation at the surface extending to 10 feet or deeper or when
granular bentonite of the 8-mesh size is either mounded around
the top of the well casing pipe or placed in a starter drillhole and
allowed to follow the well casing pipe down during driving. If
granular bentonite is not used, an upper enlarged drillhole shall be
constructed when a noneaving material, usually clay, silt or hard
pan, is encountered in the top 10 feet. Rotary--air methods as spe-
cified in s. NR 812.12 (19) may be used to construct the upper en-
larged drillhole. A shall. beat least 4-inches larger in diameter than
the nominal diameter of thewell casing pipe for nonpotable high
capacity wells and for low capacity wells, except'school and
wastewater treatment plant wells. When steel well casing pipe as-
sembled with welded joints is used and the annular space sealing
material is placed with an approved pressure method, the diameter
may be reduced to 2 inches larger than the nominal well casing
pipe diameter. The upper enlarged drillhole shall be 3 inches larg-
er in diameter than the outside diameter of the permanent well cas-
ing pipe or casing couplings for.potable high capacity, school and
wastewater. treatment plant wells. When the near surface material
is of a caving nature, the .upper enlarged . drillhole shall be
constructed by driving, while drilling, a temporary outer casing.
The upper enlarged drillhole shall be kept filled up to within 10
feet of" the ground surface with clay slurry or sodium bentonite
slurry having a mud weight of at least I i pounds per gallon or with
granular bentonite throughout the driving of the permanent steel
well casing pipe. If the upper enlarged drillhole extends below the
40-foot . depth, the slurry shall be placed with a conductor pipe. If
any of the annular space seal settles during' development of the
well, it shall be replaced following development.

2. Following driving of the well casing pipe any upper en-
larged drilihole shall be filled with clay or sodium bentonite slurry
having a mud weight of a least 11 pounds per gallon or with neat
cement grout, except only neatcement grout may be used for pota-
ble high capacity, school or wastewater treatment plant wells.
Neat cement grout shall be placed according to . s. NR 812.20. If
the upper enlarged drillhole extends below the 40-foot depth and
the annular. space scaling material is clay or sodium bentonite
slurry, the sealing material shall be placed with a conductor pipe.
When temporary outer casing pipe is used, it shall be removed
during or following the scaling process. If the upper enlarged dril-
lhole extends below the 100-foot depth, the annular space sealing
material shall be placed with an approved pressure method as spe-
cified in s. NR 812.20. If any of the annular space seal settles dur-
ing or following development of the well, it shalt be replaced.

3. When using a rotary machine with hammer or a.cming
hammer for percussion methods, the drill cuttings inside and just
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below the well casing pipe may be removed with a rotary bit with
the use of air.

(b) Thermoplastic well casing pipe may be used when percus-
sion methods are used to drill wells in unconsolidated formations
under the following conditions:

1. Thermoplastic well casing pipe may only be used for non-
potable high capacity wells and for low capacity wells, developed
in unconsolidated formations and constructed in accordance with
line A or B of Table I but not including school or wastewater treat-
ment plant wells.

2. Thermoplastic well casing pipe may only be used for wells
where the annular space is sealed with sodium bentonite or clay
slurry. Cementgrout may not be used. The thermoplastic well cas-
ing pipe shall be set in an upper enlarged drillhole constructed
within a temporary outer steel well casing at least 4 inches larger
in diameter than the nominal diameter of the permanent well cas-
ing pipe. The temporary outer casing and upper enlarged drillhole
shall extend to the full depth of the well casing pipe if constructed
with percussion methods. The temporary outer casing pipe shall
be removed after setting the well casing pipe. During removal, the
annular space shall be filled with clay or sodium bentonite and cut-
tings slurry with a mud weight of at least 11 pounds per gallon. The
bottom of the temporary outer casing shall remain submerged in
the slurry throughout the removal. If the upper enlarged drillhole
extends below the 40—foot depth, the slurry shall be placed with
a conductor pipe. If any of the annular space seal settles during de-
velopment of the welt, it shall be replaced following development.

3. The well casing pipe may not be driven, pushed or forced
into the formation or into the upper enlarged drilthote, but the well
casing pipe may be pulled back to expose a screen.

4. Drilling tools such as drill bits or stabilizers may not be
placed in the well casing pipe nor may any drilling or reconstruc-
tion occur after placement of the well casing pipe in the well. This
restriction does not preclude the installation or replacement of
telescoping screens.

5. Screens may be installed as specified in s. NR 812.13 (1)
(e) 2. If a screen is not permanently attached, an approved packer
shall be used to seal the space between the screen and the well cas-
ing pipe. A small diameter drill stem, bit or rod or a small diameter
pipe column` bearing on the screen bottom plate may be used to
hold the screen down with the telescope method.

6. If the thermoplastic well casing pipe extends above the
frost line, the upper tenninus of the well shall be contained in a
well house or in a capped oversized steel well casing pipe. The
pipe shall extend from the top of the thermoplastic well casing
pipe to a depth below the frost level.

(3) ROTARY MMOD REQUIREMENTS FOR DRkLED WELLS IN UN-

CONSOLIDATED FORMATIONS. (a) When steel well casing pipe is
installed in a drilled unconsolidated formation well using rotary
methods, the well shall be drilled as follows-

1. An upper enlarged drillhole shall be constructed and main
tained att'full diameter by circulating drilling mud to the required
depth of well casing pipe setting, as specified by Tables I to IV.
The well casing pipe shall be set concentrically in the upper en-
larged drillhole. The annular space between the upper enlarged
drillhole and the permanent well casing pipe shall be permanently
sealed with sodium bentonite and cuttings slurry having a mud
weight of at least 11 pounds per gallon or with neat cement grout,
except that only neat cement grout may be used for potable high
capacity, school and wastewater treatment plant wells. If any of
the annular space seal settles during or following development of
the well, it shall be replaced so as to seal the entire annular space.

2. The upper enlarged drillhole may be constructed less than
4 inches larger in diameter than the nominal diameter of the well
casing pipe, but shall be at least 2 inches larger in diameter than
the nominal diameter of the well casing pipe only if the following
conditions are met:

a. The well is to he a nonpotable high capacity well or is to
be a low capacity well, except a school or wastewater treatment
plant well,

b. The required sealing material, according to Tables I to IV,.
is placed in the annular space between the upper enlarged drillhole .
and the well casing pipe using an approved pressure method ac-
cording to the requirements of s. NR 812.20, and

c. The well casing pipe is assembled entirely with welded
joints.

3. For potable high capacity, school and wastewater treatment
plant'wells, an upper enlarged drillhole at least 3 inches larger in
diameter than the outside diameter of the permanent well casing
pipe or the outside diameter of the well casing couplings, if used,
shall be constructed and maintained at full diameter by circulated
drilling mud to the depth as required by Tables III and IV. The an-
nular space shall be sealed with neat cement grout according to the
requirements of s. NR 812.20.

4." Temporary outer casing may be used to hold the upper en-
larged drillhole open only if it is removed during the final sealing
of Lite annular space. An upper enlarged drillhole may be
constructed to accommodate the setting and removal of the tem-.
porary outer casing if the drillhole is constructed and maintained
at full diameter by circulating drilling mud and is at least 2 inches
larger in diameter than the nominal diameter . of the temporary out-
er casing assembled with welded joints. .

5. If necessary the.well casing pipe may be driven " deeper so
as to develop a deeper portion of the aquifer. The annular space of
the well shall be completely filled with drilling mud and cuttings
during such driving. This method may also be used for any reason
when the upper' enlarged.drilthole is constructed to at least the
40-f6ot depth.

(b) Thermoplastic well casing pipe may be used when rotary
methods are used to drill wells in unconsolidated formations un-
der the following conditions:

1. Thermoplastic well casing pipe may only be used for non-
potable high capacity . wells. and for low capacity wells, except
school and wastewater treatment plant wells,

2.. Thermoplastic well casing pipe may only be used for wells
developed in unconsolidated formations and constructed in accor-
dance with line A or B of Table I.

3. Thermoplastic, well casing pipe may not be driven, pushed
or forced into the formation or into the upper enlarged drillhole ex-
cept that the well casing pipe may be pulled back to expose a
screed.

.4. An upper enlarged drillhole at least 4 inches larger in diam-
eter than the nominal diameter of the thermoplastic well casing.
pipe shall be constructed and maintained at full diameter by circu-
lating drilling mud to the required depth of well casing pipe set-
tings, as specified in Tables I to IV. The thermoplastic well casing
pipe shall be set concentrically in the upper enlarged drillhole full
of drilling mud, The drilling mud shall have'a mud. weight of at
least 11 pounds per gallon. If any of the annular space seal settles
during or following development of the well, it shall be replaced
so as to scal the entire annular space.

5. Drilling tools such as drill bits or stabilizers may not be
placed in the thermoplastic well casing pipe nor may any drilling
or reconstruction occur after placement of the well casing pipe in
the well. This restriction does not preclude the installation or re-
placement of screens.

6. Screens may be installed as specified in s. NR 812.13 (1)
(e) 2. If a screen is not permanently attached, an approved packer
shall be used to seal the space between the screen and the thermo-
plastic well casing pipe. A small diameter drill stem or rod or small
diameter pipe column bearing on the screen bottom plate may be
used to place the screen with the telescope method.

7. If the thermoplastic well casing pipe extends above the
frost line, the upper terminus of the well shall be contained in a
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well house or in a capped oversized steel casing pipe. The pipe
shall extend from the top of the thermoplastic well casing pipe to
a depth below the frost level.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2) (a) 2., (b) L,
(3) (a) 1. and (b) 4., Register, September, 1994, No. 465, efr. 1a-1 94; correction
in (2) (e) 1., made under s. 13 .93 (2m) (b) 1., Stats.; Register, September, 1996,
No. 489.

NR 812.14 . Drilled wells in bedrock formations. Bed-
rock wells shall be constructed according to the requirements of
s. Nit 812.12 and as follows:	 .

(1) GENERAL REQ1lIRFMHN1S FOR DRILLED WFL L$ TERMINA11NG

IN BEDROCK FOMINIIONS. (a) Steel well Casing pipe meeting the Centering

requirements of s. NR 812.17 shall be .used for: bedrock wells. , Guides

Thermoplastic well casing pipe may not be .used for bedrock.
wells. Well Casing

(b) The minimum diameter for bedrock wells is 6 inches. a
(c) The minimum diameter for the upper enlarged d ri llhole for Q a --	 4	 --

potable high capacity, school and wastewater treatment plant OuterDrlllhote

wells is 3 inches larger in diameter than the outside diameter of the
well casing pipe or the outside diameter of the well casing pipe Weld

couplings, if used.
(d) The minimum depth for the upper enlarged drillhole and

the well casing pipe is'as' specified in Tables I to IV.
(e) The well casing pipe shall be d riven to a firth seatin the bed-

rock with a drive-shoe except when the upper enlarged drillhole
extends 26 feet or more into the bedrock and the annular space is
grouted before the lower dri llhoie is constructed, the use of a
d rive-shoe is optional.

(f) When well casing pipe is set in an upper enlarged drillhole
ArOtC: From state of Oregon Well codeextending 20 or more feet into bedrock, the well casing pipe shall

be centered in the drillhole by one of the following methods-.
Figwo 1. Minimum requirements fur centering guides in bedrock wells_

1, A set of at least 3 centering guides shall be provided at ev-
cry pipe joint within the bedrock to ensure an even annular space

(i) Wells may not be constructed open to both an unconsolidat-
.

around the well casing pipe. A minimum of 2 sets shall be pro-
ed formation and a bedrock formation without approval.

one near the top of the bedrock and one at the bottom of the lj) Wells constructed or reconstructed to withdraw water from

string of well casing	 is depleted	 orstring	 pipe. This	 iti'ftgure I; any . of the aquifers beneath the "Maquoketa" shale and the "Niag-

2. A drive-shoe may be welded or threaded onto . the bottom
ara". formations in the eastern part of the state shall be cased and
grouted at least through the "Niagara'..' formation except in a reas

ofthestringofwellcasingpipeand;ifthewellcasingpipeextends designated by the department as special well casing pipe depth
more than 63 feet (that is, more than 3 standard pipe lengths) into
the bedrock, at least one set of3 cente ring guides shall be provided

areas. The department recommends that such wells also be cased
"

on the casing pipe within the bedrock. If only one set of guides is
and grouted through the Maquoketa" shale formation. If a liner
is used to case off the "Niagara". formation, the "Maquoketa"

provided, it shall be installed within 5 feet of the top of the bed-' shale formation or both, it shall be installed in a manner conform-
rock. ing with the requirements of s. NR 812.21 (1),

(g) Development af wells in shale formations is allowed bythe (k) Screens, installed with or without gravel-packs, may be
department only when the shale iskn own tobefirm enough so that installed in loosely cemented sandstone wells. The requirements.
the drillhole will stand open and the water pumped from the well for screen materials and installatio n of the screen in 8. NR 812.13
is not turbid.

.
1	 eO (^ an d the requirements for gravel-packs in s. NR 812.16 ap-

h	 When non otable high capacity wells and low capacityO	 P	 g	 P	 Y ply to drilled wells in bedrock formations,,
wells, except school and wastewater treatment plant wells, are. (L) An open bedrockdrillhole may be underreanled to increase.
completed in igneous . or metamorphic,crystalline bedrock, nor- the size ofa drillhole for gravel packing a screen in sandstone, set-
mally referred to as 	 granite" wells, an initial attempt shall be : king a liner in a sloughing or.cantaminated formation or.. reducing
made to obtain water below the 40--foot depth. The drillhole shall

,
the inflow velocity of water to a well. The underreamin may not

extend to a depth of at least 150 feet, even though water in sufft- commence closer than 5: feet below the bottom of the permanent
cient quantity may be encountered during d ri lling in the bedrock well casing pipeunless the pipe is cement grouted in place to the
above the 40-foot depth. When adequate water quantity isnot ob depth required by Tables II &IV, in which caseunderreaming may
tamed below the 40-foot depth, the department may approve
installation of less than 40 feet of well easing pipe for withdrawal

commence directly below the bottom of the well casing pipe.

water from the bedrock above the2	 prior approvalis	 feet odepth.
(m) Wells constructed with "hung" well casing pipe, i.e., well

casing pipe, with a packer or grout flange installed on the bottom,
is required. Installation d less than 20 feet of grouted well casing
pipe will not be approved without continuous chlorination, Instal- suspended in an enlarged drillhole and grouted in place, require

lation of less than 25 feet of well casing" pipe will not be approved
unless the well casing pipe is permanently cement grouted all the

approval.	
i	 .	 .(2) PERCUSSION ME	 REQtnRFataNTS FOR DRILLED BED-

way up to the ground surface.	
.. ROCK WELLS. The percussion method is a drilling method using a

Note: For the installation of pumps in wells with less than 25 feet of Hell casing cable-tool drilling machine or a drilling method , whereby.the well
pipe, see the requirement ins. NR 81231(2) (d). 	 - casing pipe is driven or is set in an upper enlarged drillhole and
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then driven; soil or rock material inside or just below, but not more
than one well casing pipe length below, is broken up or crushed
with a. drill bit; and the drill cuttings are removed from inside or
just . below the well casing pipe. This, method may be performed
with a cable-tool machine, a rotary machine with hammer or with
a casing hammer. When using a rotary drilling machine with ham-
mer or casing hammer for the percussion method, the drill cuttings
inside and just below the well casing pipe may be removed with
a rotary bit with the use of air or an approved drilling fluid aid.

(a) For nonpotable high capacity wells and for low capacity
wells constructed by percussion methods in bedrock, except
school and wastewater treatment plant wells:

1. When the. depth to bedrock is at least 40 feet:
a. The well casing pipe may be driven, while drilling, from

the ground surface to a firm seat in the top of bedrock without the
use of an upperenlarged drillhole when the near surface unconsol-
idated material is of a caving nature, usually sand, to a depth of at
least 10 feet or when granular bentonite of the 8-mesh size is ei-
ther mounded around the top of the well casing pipe or placed in
a starter drillhole and allowed to follow the well casing pipe down
during driving. Any starter drillhole 10 feet deep or less is not an
upper enlarged drillhole. Starter drillholes need not meet the mini-
mum requirements for : upper enlarged drillholes.

b. An upper enlarged drillhole at least 4 inches larger in diam-
eter than the nominal diameter of the well casing pipe shall be
constructed to at least the bottom of any non-caving layer or to the
20-foot depth whichever is the lesser when the near surface un-
consolidated material to a depth of 10 feet is noncaving, usually
clay, silt or hardpan. When steel well casing pipe assembled with
welded joints is used and the annular space scaling material is
placed with an approved pressure method, the diameter may be re-
duced to 2 inches larger than the nominal well casing pipe diame-
ter. Rotary-air methods as specified in s. NR 812.12 (19) may be
used.

c. When an upper enlarged drillhole is constructed it shall be
kept filled up to within 10 feet of the ground surface with clay or.
sodium bentonite slurry:with a mud weight of at least I I pounds
per gallon or with 8-mesh granular bentonite throughout the driv-
ing of the permanent well casing pipe. The pipe shall be driven to
a firm seat in the bedrock.

d. When an upper enlarged drillhole is constructed, following
completion of the driving of the well casing pipe, the annular
space shall be filled with clay or sodium bentonite slurry having
a mud weight of at least 11 pounds per gallon or with neat cement
grout except that only neat cement grout may be used when the up-
per enlarged drillhole is constructed more than 5 feet into bedrock.
Neat cement grout shall be placed according to the requirements
of s. NR 812.20. When temporary outer casing is used, it shall be.
removed during or immediately after sealing due annular space.
When the upper enlarged drillhole extends deeper than the
X10-foot depth and the annular space scaling material is clay or so-
dium bentonite slurry, the slurry shall be placed with a conductor
pipe. When the upper enlarged drillhole extends deeper than the
100-foot depth, the annular space sealing material shall be
pumped.

2. When the depth to bedrock is less than 40 feet or less than
30 feet for sandstone:

. a. An upper enlarged drillhole shall be constructed to at least
the 40-foot depth except when limestone or dolomite is encoun-
tered at a depth less than l0 feet from the ground surface, in which
case the upper cnlarged drillhole shall be constructed to at least the
60-foot depth or except when the bedrock is sandstone, in which
case the upper enlarged drillhole shall be constructed to at least the
30--foot depth. When a caving unconsolidated formation is en-
countered, the upper enlarged drillhole shall be constructed by
driving, while drilling; a temporary outer casing. The upper en-
larged drillhole may be constructed only 2 inches larger in diame-
ter than the nominal diameter of the permanent well casing pipe

if the pipe is assembled with welded joints and if neat cement
grout is placed into the annular space using an approved pressure
method as specified in s. NR 812.20, Otherwise the upper en-
larged drillhole shall be constructed at least 4 inches larger in di-
ameter than the nominal diameter of the well casing pipe, ;

b: The well casing pipe shall be set concentrically within the
upper enlarged drillhole and driven to a firm seat in the bedrock,
and

c. The annular'space shall be sealed with neat cement grout
according to the requirements of s. NR 812.20. When temporary
outer casing is used, it shall be removed during or after grouting.
When the upper enlarged drillhole extends deeper than the
100--foot depth, the grout shall be placed with an approved pres-
sure method.

(b) For potable high capacity, school and wastewater treatment
plant wells constructed by percussion methods in bedrock:

1. When the depth to bedrock is at least 60 feet:
0. An upper enlarged drillhole at least 3 inches larger in diam-

eter than the outside diameter of the well casing pipe or casing
couplings, if used, shall be constructed to at least the 60-foot
depth, or to at least the 100-foot depth if the well is for a wastewa-
ter treatment plant and there is a treatment pond or lagoon or
sludge beds on the property. When an unconsolidated caving
formation is encountered, the upper enlarged drillhole shall be
constructed by driving, while drilling, a temporary outer casing,

b. The upper enlarged drillhole shall be kept filled up to with-
in 10 feet of the ground surface with clay or sodium bentonite
slurry with a mud weight of at least Ii pounds per gallon or with
granular bentonite throughout the driving of the permanent well
casing pipe. The well casing pipe shall be driven to a firm seat in
the top of bedrock, and

a. The annular space shall be sealed with neat cement grout
according to the requirements of s. NR 812.20. An attempt shall
be made to remove the temporary outer casing during or following
grouting. It shall be removed if possible. When the upper enlarged
drillhole extends deeper than the 100-foot depth, the grout shall
be placed with an approved pressure method.

2. When the depth to bedrock is less than 60 feet:
a. An upper enlarged drillhole at least 3 inches larger in diam-

eter than the outside diameter of the well casing pipe or casing
couplings, if used, shall be constructed to least the 60-foot depth,
or at least to the 100-foot depth if the well is for a wastewater treat-
mept plant and there is a treatment pond or lagoon or sludge beds
on the properly. When an unconsolidated caving formation is en-
countered, the upper enlarged drillhole shall be constructed by
driving, while drilling, a temporary outer casing,

b. The well casing pipe shall be set concentrically within the
upper enlarged drillhole and driven to a firm scat in the bedrock,
and

c. The annular space shall be sealed with neat cement grout
according to the requirements of s. NR 812.20. Temporary outer
casing shall be removed during or after grouting. When the upper
enlarged drillhole extends deeper than the 100-foot depth, the
grout shall be placed with an approved pressure method.

(3) ROTARY METHOD REQUIREMENTS FOR DRILLED BEDROCK
wELLs. The rotary method for bedrock .wells shall be a method
whereby an upper enlarged drillbole is constructed to the intended
depth of well casing pipe by using a circular rotating action . ap-
plied to a string of hollow drilling rods having a drill bit attached
to the bottom. The well casing pipe is set to the bottom of the dril-
lhole and is not driven, except to drive to a firm seat in the top of
bedrock.	 .

(a) The upper enlarged drillhole constructed through the un-
consolidated material above the bedrock shall be maintained at
full diameter with drilling mud circulated with a suitable pump or
with temporary outer casing. When temporary outer casing pipe
is used, it shall be removed after the sealing process. An upper en-
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iarged drillhole may be constructed to accommodate the . setting 2. The unconsolidated material above the bedrock is clay,
and removal of temporary outer casing pipe if the drillhole is at hardpan, or a similar material that will allow a drillhole to stand
least 2 inches larger in diameter than the nominal diameter of the open.
temporary outercasing andismaintained at full diameter by circu- 3. If an approved foam is used, the foam concentration may
lating d ri lling mud. This is depicted in figure 2. Air or an approved not exceed one quart per . 100 gallons of water, without approval.
foam may be used for constructing the upper enlarged drillhole if:

1. Bedrock is encountered above the 40-foot depth; 30-foot (h) For nonpotable high capacity wells and tow capacity wells

depth for sandstone, for nonpotable high capacity wells or for low . constructed. by rotary methods in bedrock, except school and .

capacity wells, except for school and wastewater treatment plant wastewater treatment plant wells:

wells, orif bedrock is encountered above the 60-footdepth far po- 1. An upper enlarged drillhole at least 2 inches larger in diam-
table high capacity, school or wastewater treatment plant wells, eter than the nominal diameter of the well casing pipe, shall be
and constructed according to par. (a) to a minimum depth as follows:

- I. Upper enlarged d4ithole constructed by	 -	 -	 2. Temporary - wr casing set In outer	 -	 3. Permanent will easing Installed .
circulating d ri lling mud,	 drillhole and upper enlargsd d lttnole -' 	 -	 -	 -

1	 extended Into bedrock
Outer dflliWo
'2" larger dia-	

..

Than lemp:casing)

..

-

11	 [k

	

r 	 f 'Temporary Doles casing	 ^.1

1'•'.' i ~•;I Steel well casing pla
°	 IVmin diet s

r	 F	 .
l

drtyhoEe

4. The permanent well casing Is grouted in 6. The upper enlarged drillhole is grouted. 	 - -

Figure 2. Required rotary method for constructing and sealing upper enlarged d rillboles to enable the setting and removal of a tempora ry .outer cuing in bedrock wells
overlain by unconsolidated caving material.

a. To the top of firm bedrock when the depth to firm .bedrock of bedrock is encountered above the 40-fool depth, above the
is 40 feet or more, 30 feet or more for s andstone;	 30-foot depth for sandstone, or whenever the upper enlarged dril-

b. To the depth of the well casing pipe setting, but not less than ]hole extends more than 5 feet into the top of the bedrock forma-
40 feet, 30 feet for sandstone, when the depth to bedrock is less tion.
than 40 feet, less than 30 feet for sandstone, or . 	 4. When the diameter of the upper enlarged drillhole is less

c. To the depth of well casing pipe setting, but not less than„ than 4 inches larger in diameter than the nominal diameter of the
60 feet when the depth to firm limestone or dolomite is less than well casing pipe, the well casing pipe shall be assembled with
10 feetbelow the ground surface, 	 welded joints and the sealing material shall be placed using an ap-

2. The steel well casing pipe sha]I be set to the bottom of the proved pressure method as specified in s. NP, 812.20 (2) (j).
upper enlarged, drillhole and driven to a firm seat in the bedrock.	 (c) For potable high capacity; school and wastewater treatment

3. The annular space between the upper enlarged drillhole and plant wells constructed:by rotary methods in bedrock:
the well casing pipe may be sealed with drilling mud and cuttings 	 1. An upper enlarged drillhole at least 3 inches larger in diam-,
having a mud weight of at least 11 pounds per gallon or with neat eter than the outside diameter of the well casing pipe or the outside
cement grout, according to the requirements . of s. NR 812.20, ex- . diameter of the .well casing pipe couplings, if used, shall be
cept that only neat cement grout shall be used whenever the top constructed according to par. (a) to a minimum depth of.
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a. 60 feet or to the depth of bedrock if the top of bedrock is 	 (2) A flowing well shall meet the construction requirements
more than 60 feet below the ground surface; or 	 of sub. (3) with the following modifications:

b. 100 feet if the well is to supply water for a wastewater treat- 	 (a) If the flowing well is a potable high capacity, school or
ment plant and there is a treatment pond or lagoon on sludge beds wastewater treatment plant well:
on the property.	 1. The reference depth to the aquifer is 60 feet rather than 40

2. The well casing pipe shall be set to the bottom of the tipper feet or 30 feet for sandstone, except when the well is installed for
enlarged drillhole and driven to a firm seat in the bedrock. 	 a wastewater treatment plant that has a treatment pond or lagoon

3. The annular space between the upper enlarged drillhole and or sludge beds on the property, the reference depth to the aquifer
the permanent well casing pipe shall be sealed with neat cement is 100 feet.
grout, according to the requirements in s. NR 812.20.	 2. The upper enlarged drillhole shall be 3 inches larger in di-

	

llistoryt Cr Register, January,1991,No. 421, erf.2--1-91; am. (I) (f) 2., (h), G),	 ameler than Elie outside diameter of the well casing pipe or the out-
(2) (a) [. d., (3) (te) and (c), Register, September, 1994, no: abs, off, lit 94. 	 side diameter of the well casing pipe . couplings, if used.

	

NR 8 1 2.15 Flowing wells. (1) When aflowing well is 	 3. The annular space shall be sealed with cement grout asspe-
constructed, in an area where the well driller or well constructor cified in s, NR 812.20.
knows flowing wells exist, How of water uptheoutside, of the, well r (b) If the flowing well is a sandstone bedrock well, and is a
casing pipe shall be prevented. Flowing well construction shall nonpotable high capacity well or a low capacity well, except for
comply with the requirements of ss. NR 812.12 to 812.14, includ- school and wastewater treatment plant wells, the reference depth
ing Tables I to IV, and the additional requirements of sub. (2) and to the sandstone bedrock aquifer is 30 feet rather than 40 feet as
(3). Flowing wells may occur in the following areas:	 for other types of bedrock.

(a) The aquifer is not confined and is in a discharge area, usual- 	 (3), A flowing well shall be constructed according to the re-
ly near a river, lake or stream as depicted in figure 3; or 	 quirements of this subsection as follows:

(b) The aquifer is confined by an overlying impermeable geo- 	 (a) Aquifer not confined. Flowing wells constructed in areas
logic formation as depicted in figure 4,	 where the aquifer is not confined shall be constructed as follows:

^^^\' ^, ^+ el*dam\	Flowing well-unconft	 ndi

^	 J	 ^ . _	 1	 (tG

f

Figure 3. A flowing well in an unconfined Aquifer.

1, When the flowing well is constructed using percussion cuttings having a mud weight of at least 11 pounds per gallon
methods:	 throughout the driving.

a. An upper enlargeddrillhole shall be constructed. Any por- c. When the upper enl arged drillhole extends mo re than S feet
tion of the upper enlarged drillhole constructed into unconsolidat- . into the top of bedrock arid there is a strong flow up the drillhole;
ed material shall be constructed with temporary outer , casing at the flow up the annular space shall be reduced with a packer

least 4 inches larger in diameter than the nominal. diameter of the installe d surrounding the bottoni of the well casing pipe. The well

well casing. pipe. If, for bedrock wells, the top of bedrock is less casing pipe shall be d riven with a drive-shoe to a firm seat into the

than 40 feet from the ground surface or less than 30 
feet for sand- top of bedrock and therequired cleat cement grout shall be pumped

stone, the-temporary outer casing shall be d ri
ven with a drive— through a conductor (tremie) pipe.

slice to a firm seat in;he top of bedrock, and the remainder of the • 	 2. When a flowing well is constructed using rot ary methods,

upper enlarged drillhole shall be const ructed the same diameter.as . heavy drilling mud having a mud weight of at least the 
upper 

per

the inside diameter of the temporary outer casing,-.	
gallon shall be circulated during the construction of the upper en-
urged drillhole.

b. When the well casing pipe is set to the bottom of the tempo- (b) Aquifer is confined, is,  than 40 feet from the ground
rary outer casing and driven through unconsolidated material, ei- surface and the confining be is unconsolidated. Flowing wells
ther into an unconsolidated aquifer, or to the top of a bedrock aqui- constructed in areas where the aquifer is con fined, is more than 40
fer, the temporary outer casing shall be filled up to within 10 feet feet from the ground surface and the confining bed is unconsoli-
of the ground surface with a clay or sodium bentonite slurry and dated, usually clay or hard pan, shall be constructed as follows:
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Figure 4. A flowing well in a confined aquifer.

1. When such a flowing well is constructed using percussion NR 812.20 with clay or sodium bentonite slurry and cuttings hav-
methods: ing a mud weight of at least l I pounds per gallon, or with neat cc-

a. As depicted in figures 5 and 6, a temporary outer casing at ment grout.
least 4 inches larger in diameter than the nominal diameter of the d. An inner upper enlarged drillhole, the same diameter as the
permanent well casing pipe shall be driven, while drilling, about inside diameter of the outer well casing pipe, shall be constructed,
halfway, if known, through the unconsolidated confining bed, but by circulating drilling mud and cuttings with a mud weight of at
not less than the depth required in Tables I to IV, least 11 pounds per gallon, through the remainder of the unconsol-

b. The well casing pipe, with drive—shoe, shall be set to the ' idated confining bed and either into an unconsolidated aquifer or
bottom of the temporary outer casing and driven, while drilling, to the top of a bedrock aquifer.
through the remainder of th confining bed and either into the un-e e. The inner well casing pipe shalt . have a nominal diameter
consolidated aquifer, or to the top of a bedrock aquifer. The annu- 2 inches smaller than the nominal diameter of the outer well casing
tar space shall be filled up to within 10 feet of the ground surface pipe, shall meet s. NR 812.17 and Table V requirements and shall
with a clay or sodium bentonite slurry and cuttings with a mud be set to the bottom of the inner upper enlarged drillhole, and, if
weight of at least 11 pounds per gallon during the driving of the the aquifer is bedrock, driven to a firm seat with a drive—shoe. The
well casing pipe. The annular space shall be subsequently sealed,: annular space may be sealed with the drilling mud and cuttings or
as specified in Tables I to IV, with neat cement grout or with a clay with neat cement grout, except when the inner upper enlarged dril-
or sodium bentonite slurry according to the requirements of s. NR Thole extends more than 5 feet into bedrock, in which case the an-
812,20, nular space shall be sealed with neat cement grout according to the

c. The well shall be completed in the manner prescribed in requirements of s, NR 812.20,
Tables I to IV and ss. NR 812.12 to 812.14, and the temporary out- C The well shall be completed in the manner prescribed in
er casing shall be removed, if possible, during the sealing of the Tables I to IV and by s. NR 812.14.
annular space. (e) Aquifer is confined, is more than 40 feet from the ground

2. When such a flowing well is constructed using rotary meth- surface and the . confining bed is bedrock.	 Flowing wells
ods: constructed in areas where the aquifer is confined, is more than 40

a. As depicted in figures 7 and 8, the well shall be constructed feet from the ground surface and where the confining bed is bed-
double-cased. The size of tbe , inner well casing pipe shall have a rock shall be constructed as follows:
nominaldiameter not less than 4 inches for unconsolidated wells .. 1:. When such a flowing well is constructed using percussion
and not less than f inches for bedrock wells, methods:

b. An outer upper enlarged drillhole at least 2inches larger in a. As'depicted in figure 9, a temporary outer casing at least
diameter than the nominal diameter of the outer well casing pipe 4 inches larger in diameter than the nominal diameter of the well
shall be constructed, by circulating drilling mud, from the ground , casing pipe shall be driven; while'drilling, from the ground surface
surface to about halfway, if known, through the unconsolidated to a firm seat in the top of bedrock confining bed.
confining bed, but to a depth not less than the depth required by b. An upper enlarged drillhole the same diameter as the inside
Tables I to I.V. diameter of the temporary outer casing shall be constructed from

c. An outer well casing pipe meeting the specifications of the bottomof the temporary outer casing about halfway,ifknown,'
temporary outer casing described in s. NR 812.17 and assembled through the bedrock confining bed. The depth of this upper en-
with welded joints shall be set to the bottom of the outer upper en- larged drillhole may not be less than the depth required in Tables
larged drillhole. Threaded and coupled well casing pipe may be I to IV.
used if the upper enlarged drillhole is constructed 4 inches larger c. The well casing pipe with a drive shoe shall be set to the
in diameter than the nominal diameter of the well casing pipe. The bottom of the upper enlarged drillhole and driven to a firm seat in
annular space shall be sealed according to the requirements of s, the bedrock confining bed.
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Step A. Temporary outer 	 - Step 8. permanent	 Step 6, Permanent- Step C. Screen installed
Casing A" larger than 	 casing pipe set to 	 casing f  driven through	 and temporary casing
casing dlarneler is	 - bottom of temporary 	 remainder of confining 	 removed.
driven hal bway through	 - *Bier Casing. Annular	 Led role aquifer.
confining bed. 	 space filled with clay

slurry.

@3C€t. for sandstone.

Figure 5. (b) 1. Percussion_ method for flowing well constmction--confined unconsolidated aquifer more than 40@ feet below the ground surface with an unconsolidated
confining bed.

Step A. Temporary 	 Stop S. Permanent 	 Step B. Permanent	 Step 0- OpenOuter casing 4" larger	 casing ptpo set to 	 Casing s drilled and¢	 drillhulethan casing diameter 	 bottom of temporary	 driven through	 Constructoted into
Is driven half-way	 -	 eutef easitrg. Annular 	 remainder of	 -	 bedrock aqu€lar.through confining	 space sealed wllh	 eenfining bed to top
Led.	 neat cement grout.	 of aquifer.

@30 Ft. for Sandstone

Figure 6. (b) 1. Percussion method for flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with an unconsolidated con-
fining, W.
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Step A_ An outer	 Step B. Outer casing
enlarged drillhole 2"	 set to bottom of outer
larger than outer casing	 drillhole. Annular space
Is "mudded" halfway	 Is seated.
through confining bed,
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Step C. An Inner	 Step D. Inner casing set	 Step E. Screen is placed
enlarged drillhole is	 Into aquifer and sealed 	 In aquifer.
"mudded" through	 In place.
confining bed Into the
aquifer.	 I	 f	 j
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@30 Ft. far Sandstone.

Figure 7. (b) 2. Rota ry method for flowing well cons truc tion—confined aquifer more than dO feet below the ground surface--both confining bad and aquifer are Un-
conso lidated- double casing construction.

Step A_ An outer	 Step B. Outer casing, 	 Stop C. An inner	 -	 Step 0. Inner Casing	 Step E. Open drinwa
enlarged drillhole, 2"	 is set to betiorn of	 - entarged drhthato is	 - Is dffveato top of	 is constructed into
larger than outer	 outer dfillhole and -	 "mudded" through	 aqul for andsealed In	 aqulfer.

,N0 Ft. for sandstone.

Figure S. (b) 2. Rotary method for flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with an unconso lidated confining
W.
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Step A. Temporary
outer casing, 4"
larger than
permanent casing is
d0ven to top of
confining bed.

Step B. open	 Step C and D.	 Step E. Lower
enlarged drillhole Is	 Permanent casing	 -	 drlllhota Is
constructed NO way	 p#pe is set and driven	 constructed through
through confining -	 to firm seat. Annular	 confining bed and
bed.	 space is grouted.	 Into aquifer.

Step F. For wens with
high Now a flox pipe
Is installed with a
packer befox casing.

-	 @30 Ft. for Sandstone.

Figure 9. (c) 1. Percussion method for towing we ll construction--confined bedrocl

d. The annular space shall be sealed with neat cement grout
according to the requirements of s. NR 812.20 and the tempora ry

outer casing shall be removed if possible:
e. After waiting 24 hours fo

ll
owing grouting, a lower drillhole

the same diameter of the inside diameter of the permanent well
casing pipe shall be constructed from the bottom of the permanent
well casing pipe through the remainder of the confining bed into
the bedrock aquifer.

f. For confined aquifers under high artesian pressure that pro-
duce a flow from the well greater than or equal to 70 gallons per
minute, the department recommends that a flow pipe meeting
Table V requirements be installed watertight with a packer from
the bottom of the well casing pipe at least 10 feet into the aquifer
to prevent the erosive action of the water entering the well so as
to reduce the danger of water cutting a channel around the well
casing pipe. In addition, the department recommends that a suit-
able piping arrangement, with a watertight packer or seal, be pro-
vided for the top of the well casing pipe to prevent excess pressure
build--up or unnecessary flow or loss of artesian pressure.

g. Thedepartment recommends that a flow pipe as described
in subd..l: L also be. installed when the confining bed produces tur-
bid water.'

2. W1ten such a flowing well is constructed using rotary meth-
ods:

a. As depicted in figure 10, an upper enlarged drillhole at least
2 inches larger in diameter. than the nominal. diameter of the well
casing pipe shall he constructed about halfway, if known, through
the. bedrock confining bed. The depth of the upper enlarged dril-
lhole may not be less than that required. by Tables I to IV.

b. The well casing pipe assembled with welded joints shall be
set to the bottom of the upper enlarged drillhole and driven to. a
firm seat in the bedrock confining bed. Threaded and coupled well
casing pipe.. may be used if the upper enlarged drillhole. is
constructed 4 inches larger in diameter than the nominal diameter
of the well casing pipe.

aquifer more than 40e feet below the ground surface with a bedrock confining bed.

c. The annular space shall be sealed with neat cement grout
by-using an approved pressure method according to the require-
ments of s. NR 812.20, .

d. The well shall be completed according to the percussion
method requirements of subd. Le. to g:

(d) Aquifer is confined and less than 40 feet from the ground
surface, When flowing wells are constructed in areas where the
aquifer is confined and lies less than 40 feet below the ground sur-
face, the wells shall be double—eased as follows: ;. .

1. An upper enlarged. drillhole shall be constructed for both
the outer well casing pipe and the inner well casing pipe. The size
of the upper enlarged dri llholes for both the outer and inner well
casing pipes and the methods of their construction are the same as
described in pars. (b) and (c) when the aquifer is greater than 40
feet below the ground surface..

2. The outer well casing pipe shall extend about halfway
through. the overlying confining bed and shall be sealed in place
according to the grouting and sealing requi rements .of s. NR
812,20. If the confining bed is bedrock, the portion of the upper
enlarged dri llhole constructed into the overlying unconsolidated
material above . the confining bed shall be constructed by driving,
while dril

li
ng, a. temporary outer casing to the top of the confining

bed.. The outer wellcasing pipe shall meet, at a minimum, the
specifications for tempora ry outer casing of s. NR 812.17 (1) (a).

3. The inner well easing pipe shall extend into the aquifer to
a depth not less than the depth required. inTables I to IV. It shall
beset in the inner upper.eularged drillhole, driven to firm seat if
in bedrock and shall be ,scaled in place according to the grouting
and sealing requirements of s. NR 812.20.

4. The methods of placement of the outer and inner well cas-
ing pipes shalt also be. the saute as described in pars. (b) and (c)
for those cases, where the aquifer is encountered at a depth greater
than 40 feet below the ground surface.

5. The size of the inner well casing pipe shall have a nominal
diameter not less than 4 inches for unconsolidated formation wells
and not less than 5 inches for bedrock wells.
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slop A. An upper
enlarged drillhole, of
least 2" larger than
"sing pipe is
construcled hall-way

Step D and e.	 Step D, Lower

Permanent well 	 drillhole is
casing pipe Is set,	 construcled through
driyen to a firm Seat	 confining bed Into
and grouted In place.	 equlrer.

Step D. For wells
with high flow a flow
Pipe is installed
below casing with a
packer.

=Bedrockgo finfngt3ed

@30 ft. (or Sandstone.

er more than 40@ feet below the ground surface with a bedrock confining bed.

(b)'. Screen —inwerial. For potable wells, the screen material
shall be stainless steel, everdur, monel or brass. Brass screens may

not have a lead content of more than 8%. Low carbon steel or low
carbon steel—galvanized screens may also be used for nonpotable
wells, but burlap or other organic materiatmay not be used as a
filter wrap surrounding screens...
. (c) Method of screen attachment. The screen may either be
permanently welded or threaded onto the bottom of the well cas-
ing pipe or may be installed with thei telescope method.

(4) PiAcp_ LENT, The gravel—pack shall be placed through an
adequately sized metal conductor : pipe placed in the annular
space. The gravel—pack shall surround the entire screen and shalt
extend at least 2 feet above the lop of the screen. At least a 2—foot

screening to prevent sand pumping conditions.
(c) In badly fractured or decomposed crystalline bedrock

formations.
(2) MA'MR1AL. The gravel or coarse sand to be used for.the

gravel-pack shall be uniformly graded, well rounded, washed and
sterilized silica-based rock gravel or coarse sand, shall be free
from other, 'material and shall comply with the requirements of
AWWA A100-84, section 6. The size of the gravel—pack should
be based on a sieve analysis of the aquifer material. The 70%o re-
tained size of the gravel--pack shall be 4 to .6 times greater than the
70% retained size of the aquifer sample. The uniforrnity coeffi-
cient of the gravel-pack may not exceed 2.5.

(3) SCREENS. Screens to be placed in'gravei—pack wells shall
have a set of centering guides on the . top and bottom of. th'e screen
to ensure an even gravel-pack.. The screen slot openings shall be
sized to retain 90% of the gravel-pack.

(a) Screen type. Screens 'installed. within gravel—packs for non-
potable high capacity wells and for low capacity wells,' including
school and wastewater treatment plant wells, shall be continuous—
slot, Screens for potable high capacity wells shall be continuous--
slot, V—shaped wire wrap on a rod base. As as alternative, lou-
vered, shutter—type screens may be used with gravel-packs for
any type of well provided they are designed and installed in a man-
ner such that water from the well is practicably free of sand.
Screen selection for dewatering wells is optional.

Figure 10. (c) 2. Rotary method flowing well construction—confined bedrock aquif

6. When the confining bed is limestone or dolomite and lies
10 feet or less below the ground surface, the inner upper enlarged
drillhole and the inner well casing pipe shall extend to at least the
60—foot depth.	 -

Htstory: Cr. Register, January, 1991,ATo.421, eff..2-1-91;am.(2).and(3)(inuo.),,
(b) 2. e. and Figure 6, Register, September, 1994, No. 465, eff. 10-1:94.

NR 812.16 Gravel—pack " well construction.
(1) CONDmwis ' Gravel=pack well construction may be used un-
der any of the following conditions:

(a) In an unconsolidated formation well when the natural
formation comprising the aquifer is very fine grained or when the
aquifer formation is highly variable in size:

(b)` 'In loosely cemented `snndstone "aquifers that require
sand seal shall be placed upon the top of the gravel—pack to pre-,
vent the required annular space. seating material from entering the
gravel—pack. The gravel--pack may not extend closer to the
ground surface than the minimum depth for.t. he upper enlarged
drillhole specified in Tables I to IV

ES(5) TMCKNS. To allow for adequate well development the
department recommends that the gravel--pack not exceed 4 inches
in thickness, on one side. The gravel-pack may not be less than
2 inches in thickness, on one side. The diameter of the upper en-
largeddrillhole shall be sized to accommodate the thickness of the
gravel pack.

History: Cr. Register, January, 1991, No. 421, eff. 2--1-91; am, (3) (a), Register,
September, 1994, loo, 465, efr,1Q-1-94,

NR 812.17 Weil . casing pipe, liner pipe and materl.-
als: , (1) GENERAL Well casing pipe and liner pipe shall be new,
unused, and nonreclaimed pipe except as specified in s. NR
812.26 (5): The pipe shall meet ASTM or API standards and shall
also meet the following requirements:

(a) Temporary casbtg. Temporary casing pipe far all weils, or
well casing pipe greater than 12—inch diameter used for nonpot-
able wells may be a lighter weight steel pipe than specified fora
given diameter in Table V. Pipe for nonpotable wells greater than
12—inch diameter shall have a minimum wall thickness of at least
0.250 inches and be able to withstand the structural stress imposed
by construction conditions.
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(b) Pipe for liners. Liner pipe installed solely to seal off a cav-
ing or sloughing zone in a well shall be now, unused and nonre-
claimed steel or thermoplastic pipe. Steel pipe shall also meet the
specifications of Table V except that it may have a lesser wall
thickness than what is required in Table V for the diameter of pipe
used. Steel pipe for such liners shalt have a minimum wall thick-
ness of 0,216 inches. The pipe may have the largest practical di-
ameter allowing installation in the well. When thermoplastic pipe
is used for such liners, it shall meet the minimum requirements of
sub. (3). Liner pipe used in all outer situations shall meet the speci-
fications in Table V for steel pipe or the requirements of sub. (3),
and the cement grout annular space seal thickness for thermoplas-
ticpipe may not exceed 1-J/2 inches. For the requirements for the
installation of liner pipe sees. NR 812.21.

(c) Diameter uniformity, Within any separate string of well
casing pipe, all lengths of pipe used shall be of the same diameter.

(2) STEEL. WELL CASING PIPE. (a) Specifications. Steel well
casing pipe shall have the dimensions and weights specified in
Table V except as exempted in sub: (1) (a) and (b). ASTM A 120
pipe may not be used, Well casing pipe. used in initial well
construction or liner pipe used for reconstruction of a well with
water containing contaminant levels exceeding the drinking water
standards in s. NR 812.06 shall be new steel pipe meeting one of
the following standards:

1. ASTM A 53;
2. ASTM A 106;`

Note; The ASTMspecification for A 120 well casing pipe was withdrawn in 1987.
3. ASTM A 589—Type 1, Grade A or B—Type II, Grade A,

Type 1II—driven well pipe;
4. API5CT;
S. API 5D; or
6. API 5L.

(b) Well driller, well constructor responsibilities. Well drillers
and Nvell constructors may not use unmarked or inadequately
marked well casing pipe for permanent well casing pipe, It is the
well drilleL's or well constructor's responsibility to use well casing
pipe that meets the requirements of this chapter. The well driller
or well constructor shall examine all shipments of well casing pipe
received and shall reject any defective length of pipe and return
it to the manufacturer or supplier: When the well casing pipe or the
pipe markings are of questionable condition, the well driller or
well constructor shall supply the department with the manufactur-
er's mill certification papers listing the pipe specifications includ-
ing the heat numbers.

(c) Defective pipe. Well casing pipe may be inspected by the
department. Any defective length may be rejected by the depart-
ment and may not be used in well construction. Reject pipe may
include:

1. Pipe with girth welded joints;
2. Pipe with welded patches;
3. Pipe not conforming to the. marking requirements of par.

(d);
4. Pipe with defects, such as cracks, open welds, partial or in-

complete welds, open seams; laminations in pipe wall which ex-
ceed 12-112% of wall thickness, or slivers which exceed 12--1/2%
of wall thickness.

5. Pipe with coatings containing contaminants on the inside
of the pipe.

6. Pipe with heavy coatings of paint on the outside of the pipe.
(d) Marking requirements, Each length of well casing pipe 2

inches or larger in diameter shall meet the requirements in Table
V and shall be legibly marked in conformance with the ASTM or
API marking specifications including color identification in the
form of bands. Except where identified in this subdivision, each
length of pipe shall show the manufacturer's name or trademark;
ASTM marking or API monogram, specification number and
grade; diameter in inches; wall thickness or weight in pounds per

foot; whether seamless or welded and type of weld. Specific well
casing pipe marking requirements are as follows:

1. 'ASTM A 53: manufacturer's name or mark; ASTM desig-
nation, specification number and grade;process of manufacture,
continuous welded (type F), electric-resistance—welded A, elec-
trie-resistance—welded B, seamless, or seamless B, XS for extra:
strong, XXS for double extra strong.

2. ASTM A 106: manufacturer's name or mark; ASTM desig-
nation and specification number; schedule number; hydrostatic
test pressure when tested, the letters "NH" when not tested-,sym-
hot "S" if the section of pipe conforms to the supplementary re-
quirements for chemical composition, transverse tension and flat-
tening tests and metal structure and etching tests;weight of pipe
if pipe is greater than 4 inches in diameter.

3. ASTM A 589: manufacturer's name or mark; ASTM desig-
nation, specification number and grade; wall thickness; nominal
or outside diameter; process of manufacture, butt-welded, elec-
tric-resistance—welded, or seamless; grade, for Type I—Drive
Pipe;type. number, Type I—Drive Pipe, Type ]I---Water-Welt
Reamed and Drifted Pipe; Type III—Driven Well Pipe,

4. API 5A, API 5AX, API 5L and API 5L.X: manufacturer's
name or mark; API monogram and specification; size, outside di-
ameter; weight per foot; grade of pipe; process of manufacture, S
for seamless, E for electric weld, and F for butt weld pipe; hydro-
static test pressure.

5. API 5D: manufacturer's name or mark; API specification;
Compatible standards; Unfinished. pipe (UF), if plain-end; Size
and weight designation; Grade.

6. API 5L: manufacturer's name or mark; API specification; .
Compatible standards; Size and weight designation; Grade; Pro-
cess of manufacture, S for seamless, E for electric weld, F for con-
tinuous-weld pipe; Heat treatment symbol; Hydrostatic testpres-
sure, if higher than standard pressure.

7. API 5 CT- manufacturer's name or mark; API specification;
Compatible Standards, Unfinished pipe (UF), if plain-end; Size
and weight designation; Grade; Process of manufacture; Test
pressure; Type of thread (if used); Heat treatment.

Note: The listed ASTM and API specifications are available for inspection at the
offices of the department of natural resources, the secretary or state, and the revisor
of statutes and may be. obtained for personal use from the American Society for Test-
ing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103 and the
American Petroleum Institute, Publication and Distribution Section, 1220 L Street,
Northwest, Washington, D.C. 20005.

(e) Assembly and installation. When steel well casing pipe is
driven or installed it shall be accomplished in a manner such that
injury. to the well casing pipe does not result which may affect the
quality of the water supply. Steel well casing pipe shall be as-
sembled watertight by correctly mated, recessed type couplings
having the weights and diameters as listed in Table V or by means
of joints welded in accordance with the specifications in the
American Welding Society manual, AWS D10.12-89, "Recom-
mended Practices and Procedures for Welding Low Carbon Steel
Pipe." No other means of assembly may be used without approval.
Steel well casing pipe to be assembled with welded joints shall
have beveled ends. The weld shall fill the bevel: The department

mrecommends that a minimu of 2 welding passes be made for any
pipe Having a diameter larger than 7 inch outside diameter.

(3) TxERMoPLAsnc wEI.L CASING PIPE. (a) Pipe and material
specifications: 1. Thermoplastic well casing pipe. and couplings
shalt be new polyvinyl chloride (PVC) or acrylonitrile-buta-
diene-styrene (ABS) material produced to and meeting the
ASTM F 480 standard and shall have a standard dimension ratio
(SDR) of 21, 17 or 13.5. Styrene-rubber thermoplastic well cas-
ing pipe, including ASTM F 480 may not be used.

2. The nominal well casing pipe diameter shall be at least 4
inches.

3. The thermoplastic well casing pipe, pipe couplings, ce-
ment, primer and other components used shall be approved for
well casing pipe in potable water supplies by the NSF Standard
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Number 14 as it relates to well casing pipe, or an approved equiva-
lent organization. Approval of alternate organizations shall be
based on demonstration of unbiased and appropriate testing meth-
ods at least as stringent as NSF methods.

4. The well casing pipe shall be marked in accordance with
the ASTM F 480 specification and this section. The pipe shall be
marked at least every 5 feet showing the nominal size; standard
dimension ratio or schedule number; type of material; the word-
ing"►yell casing"-followed by impact classification; designa-
tion "ASTM F 480" including year of issue of the standard with
which the well casing pipe complies; manufacturer's name or
trademark; manufactures code for resin manufacture, lot number
and date of manufacture; and the NSF-WC designation or other
approved laboratory's seal or mark.

5. Prior to use the thermoplastic well casing pipe shall be in-
spected for defects. Pipe with defects shall not be used for perma-
nent well casing pipe.

the specifications in ASTM F 480. A permanent tag bearing the
message"plastic well casing" shall be attached to the lop of the
well casing pipe, the full pitless unit, or the riser pipe extending
up from a short-model pitless unit.

7. When thermoplastic well casing pipe is extended above the
depth of the buried pump discharge pipe, the thermoplastic pipe
shall be contained in a pump house or in a oversized steel pipe ex-
tending to the top of the thermoplastic pipe:'

8. The listed ASTM and NSF standards are available for in-
spection 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 forTesting and Mate-
rials, 1916 Race Street; Philadelphia, Pennsylvania 19103 and
from the National Sanitation Foundation Testing Laboratories,
Inc.; P.O. Box 1468, Ann Arbor, MI 48106.

Note: The requirements for the installation of pitless adapters, pitless units or
above-ground discharges for wells constructed with thentwplastic well casing pipe
are in c. NRR12.'itl41.

	6. The thermoplastic pipe shall be assembled with either 	 History, u.Register,)anuary,199t, No. 465, en: 2--1-9 t;an].(1)(a) and (b),(2)

	flush-threaded joints, integral-bell, solvent cemented joints or 	 (a),(b)'(c)(intro.)and3.,(3)(a)1, and 6., cr. (1)(c),(2)(c)6. and (d) 5. to7.,renum..

	one-piece solvent cemented couplingss in a manner according to	
(2) (d) 1. a. to d. and (f) to be (2) (d) 1. to 4.. and (e) and am. (2) (d) 1. and 3., r. (2)

one-p	 p g	 g	 (d) 2„ Register, September, 1994, No. 465, eff. 10--t-94,

TABLE V
MINIMUM STEEL WELL CASING PIPE AND COUPLING WEIGHTS AND DIMENSIONS

REAMED & DRIFTED
WELL CASING PIPE COUPLINGS

Size Weight in Pounds per Foot Thickness In Inches Diameter In Inches Diameter & Length

Threaded & Coupled Plain End

Potable Potable Potable
Hi Caps, Ili Caps, Ili Caps, External

Diameter Low	 Schools & Low	 Schools, & Schools & Diameter	 Length In
In inches Caps : ,	 W WTP's Caps	 WWTP's W WTP's External	 Internal Inches	 Inches

1 1.70 1.68 .133 1.315 1.049 1.576 2--518
1-1/4 2.30 2.27 .140 1.660 1.380. 1.900 2--3/4
1---1/2 2.75 2.72 .145 1.900 1.610 2.200 2 314

2 3.75 3.65 .154 2.375 2.067 2.750 2-7/8
2-1/2 5.90 5.79 .203 2.875 2.469 3.250 3-15116

3 7.70 7.58 .216 3.500 3,068 4.000 4-1/16
3-1/2 9.25 9.11 ..226 4.000 3.548 4.625 4-3116

4 11.00 10.79 .237 4.500 4.026 5.200 4--5116
5 15.00 14.62 ..258 5.563 5.047 '6.296 4-1/2
6 19.45 18.97 .280 6.625 6.065 7.390 4-11116

6-5/8 OD 20.00 19.49 .288 6.625 6.049 7.390 4---11/16
7 OD 23.00' "' 22.63 .317 7.000 6.366 7.657 4---11/I6

8 25.55	 29.35 24.70	 28.55 .277	 0.322 8.625 8.071 9.625, 5--1116
.10 35.75.	 41.85. 34.25	 40A8 .307	 0.365 10.750 10.136 11.750 5-9/16
12. 45.45	 51.15 43.77	 ..49.56 .330	 0.375 12.750 12:090 14.000 5-15/16

14 OD 57.00 54.57 .375 14.000 13.250 15.000 6-3/8
16 OD 65.30 62.58 .375 16.000 15.250 17.000 6-3/4
18 OD 73.00 70.59 .375 18.000 17.250 19.000 7--118
20 OD 81.00 78.60 .375 20.060 19.250 21.000 7-518
22 OD 114.81 .500 22.000 21.000
24 OD 125.49 .500 24.000 23.000

Notes The weight of threaded and coupled well casing pipe includes the weigbt of the coupling.

Note., Two-inch diameter or smaller well casing pip* couplings shall have at least 11--112 threads per inch. larger diameter couplings shalt have at least 8 threads per
inch.

Note; WWTP means wastewater treatment plant.

Note; The internal diameter of AP15CT and AN 5b, 4 and 5-4ncb diameter pipe is significantly smaller than the listed diameter indicated in the above table. when
using these pipes, care should be taken to ensure that the pump to be installed in the well can be set and removed without difficulty...

NR 812.18 Welding procedures. Welding procedures dures for Welding Low Carbon Steel Pipe". Well casing pipe to be
for plain end well casing pipe shall be made watertight in accor- welded shall conform to the specifications of s. NR 81 .2.17 (2).
dance with the specifications in the American Welding Society Welding procedures for pitless adapter connections to well casing
manual, AWS D10.12--89,`.'Recommended Practices and Proce-
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pipe shall be made watertight in accordance with welding proce-
dures in the AWS Structural Welding Code, AWS D1.1.

The referenced AWS manuals are incorporated by reference.
They are available for inspection at the department, the revisor
of statutes and the secretary of state's office and may be ob-
tained for personal use'from the Anrerican Welding Society,
P.O. Box 351040, Miami, Florida 33135.

History; Cr, Registcr, January, 1991, No.421, eff.2-1-91, .

NR 812.19 Well plumbness and alignment. Well drill-
ers and well constructors shall construct drilled wells to comply
with the well plumbness and alignment requirenientsto the depth
to which the permanent pump will be set plus 25% of that depth.
When'a well is less than 100 feet deep, the atlowable.deviation
from plumb of .the well centerline shall be proportional to wells'
100 feet deep.

(1) PLtiMBNESs. The plumbness requirements apply only to
wells with 10—inch diameter and larger Well casing pipe. The devi-
ation per 100 feetof well depth from plumb of the 'center Brie of
the well may not exceed 75% of the well diameter.

(2) ALioNh1ENT, (a) Wells shall allow the free passage of the
pump to be permanently installed in.the well to the ,depth of pump
setting plus . 25%u of that depth.

(b) Wells with bends winch prevent setting a lineshaft turbine.
pump to the . desired pump orpump bowls setting, plus 25% of that
depth, such . that bending of the pump bowls or pump column
causes damage. to the bearings, will not be accepted, by the depart-
ment unless. accepted by the owner of the well.

History: Cr. Rcgiste , January,1991, Na.421,.eff.2-1. 91.

NR 812.20 `Grouting and sealing. (1) GROUTING, AND
SEAUNG MATERIALS. (a) Neal ceinent grout. Neat cement grout.
shall consist 'of a mixture of cement and water in the proportion
of one bag of Portland cement, 94 pounds, ASTM C 150, Type I
or API 10A, Class A; and 5 to'6 gallons of clean water from a
known safe and uncontaminated source. Powdered bentonite may
be added up . to'a ratio of 5 pounds per 94-pound bag of cement.
Ingredients, to increase fluidity, control shrinkage or time of set
may be used only with approval. Neat cement grout shall be used
to seal the annular space:

1. Of low capacity wells when the upper enlarged drillhole is
constructed more than 5. feet into a bedrock formation,

2. Of low capacity bedrock wells when bedrock is encoun
tered within 40 feet of the ground surface or within 36 feet of the
ground surface if the bedrock is sandstone, .

3. Of potable high capacity wells, .
4.• Of school wells,
5. Of wastewater treatment plant wells,
6. When a liner pipe is installed far the purpose of preventing

water containing contaminants with levels exceeding the drinking
water standards of s. NR 812.06 from entering the well.

(b) Concrete (sand-cement) grout. Concrete (sand—cement)
grout shall consist of a mixture'of cement, sand and water in the
proportion of one bag of Portland cement, 94 pounds, ASTM C
150, Type I or API-10A, Class A; a cubic foot of dry sand and 5
to 6 gallons of clean water from a known safe and uncontaminated
source; The sand shall meet the specifications for use in Portland
cement concrete. Concrete (sand—cement) grout'shall be placed
with a conductor (tremie) pipe. Approval is required for the use
of concrete grout. Approval for the use of concrete grout may be
granted when an excessive loss of circulation in grouting with neat
cement grout occurs.

(c) Sodium beralarrite water slurry (drilling ntud and cuttings),
A sodium bentonite water slurry (drilling mud . and cuttings) may
be used as sealing Material in unconsolidated formation wells or
bedrock wells, provided' depth to a bedrock formation or other
well construction requirements in Tables I to IV do not specify the
use of neat cement grout and the well is not a potable high capac-

ity, school or wastewater treatment plant well. A mud weight of
at least I I pounds per gallon is required. Normal drilling mud cir-
culated during the construction of wells may not meet this require-
ment for sealing unless additional drill cuttings are added to the
slurry.

(d) Clay slurry.: Clay slurry is a fluid mixture of water, clean
native or approved commercial clay; and drill cuttings. Clay
slurry may be used as an annular space sealing material for low
capacity wells constructed with percussion methods, except for
bedrock wells where the upper enlarged drillhole extends more
than 5 feet into the bedrock or when the bedrock is encountered
at a depth of less than 40 feet, 30 feet far sandstones and except
for school and wastewater treatment plant wells, The , clay slurry
shall have amud weight of at least Ii pounds per gallon.

(2) CEMENT GR0UTihG , PR0CEDURE REQUIREh9ENT& ne ap-
proved cement grouting procedure is as follows:

(a) Neat cement grout shall be placed front the bottom of the
open annular space up to the ground surface using one of the meth-
ods described in sub..(3).

(b) Conductor(tremie) pipe used for cement grouting shall be
any of the following;	 -

l. Metal pipe,
2. Rubber—covered hose reinforced with braided fiber or steel

and rated for at least 300 psi, or:
3. Thermoplastic pipe rated for at least 100 psi including:
a. Polyvinyl chloride (PVC),
b. Chlorinated polyvinyl chloride (CPVC),
c. Polyethylene (P)),
d. Poiybutylene (PB), and r
o. Acrylonitrile butadiene styrene (ABS).

(c) The grout shall be placed in one continuous operation, if
possible. It is the well driller's or well constructor's responsibility
to ensure that all necessary materials are on the job site. If unfore-
seen circumstances prevent completing the cement grouting work
in one continuous operation, the well driller or well constructor
shall report the non—continuous grouting operation and the reason
for it on the. construction report for the well...

(d) Whew  conductor (trentie) pipe is used, the bottom end
shall be kept submerged in the grout throughout the grouting pro-
cess.

(e) The grout shall be brought up to the ground surface. The
density of the grout flowing from the annular space at the ground
surface shall be the same as the density of the grout being placed,
Any settling of the grout more than 6 feet below the ground sur-
face shall be made up. The well driller or well constructor shall
add grout until it comes back up to the ground surface.

(f) When temporary outer casing is used to construct the upper
enlarged drillhole an attempt shall be made to remove the tempo-
rary outer casing during or after the grouting process. If possible,
it shall be removed: The grout level shall be retained above the
bottom of the casing during removal of the casing.

(g) When an upper enlarged drillhole has been constructed to
accommodate the setting and removal of temporary outer casing,
the annular space between the temporary outer casing and the well
casing pipe shall be grouted before the temporary outer casing is
pulled. After the grout between the temporary outer casing and the
well casing pipe flows at the ground surface the annular space out-
side the temporary outer casing shall be grouted by placing a tre
mie pipe to the bottom of the outer annular space. The grout shall
flow at the ground surface before the temporary outer casing is
pulled.

(h) The well driller or well constructor shall allow the grout to
set for at least 12 hours before commencing further well construc-
tion.

(i) Prior approval is required for the use of the "Halliburton"
grouting methods and the "grout displacement" grouting method
when the upper enlarged drillhole is more than 200 feet deep or
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when drilling mud or bentonite slurry has not been circulated up
to the ground surface in the annular space prior to grouting.

0) The "conductor (tremie) pipe--gravity" method is not an ap-
proved pressure method of grouting: All other methods described
in sub. (3) are approved pressure methods for cement grouting and
sealing and shall be used when neat cement grout is required to
seal the annular space when the upper enlarged drillhole is less
than 4 inches larger in diameter than the nominal diameter of the
well casing pipe or when the upper enlarged drillhole extends
greater than 100 feet deep.	 .

(3) CEMENT GROUT PLACEMENT MEMODS. This subsectionde-
scribes approved cement grout placement methods.

(a) Conductor (tremie) pipe-gravity As depicted in figure tl,
grout material may flow by gravity through a funnel or hopper
connected to a conductor pipe. The conductor (tremie) pipe shall
be lowered to the bottom of the annular space to be grouted and
the grout material placed front bottom up. The end of the con-
ductor pipe shall be kept submerged in the grout at all times. This
method may be used only when the upper enlarged drillhole is at
least 4 inches larger in diameter than the nominal diameter of the
well casing pipe and is less than 100 feet deep.,Mie grout shall
flow at the surface with the saine consistency as the groutenterng
the well.

(b) Conductor (tremie) pipe—pumped, As depicted in figure .
12, the grout material shall be placed by a pump through a conduc-
tor pipe into the annular space between the well casing pipe and
the upper enlarged drillhole wall or inside surface of the tempo-
rary outer casing. The minimum diameter of the upper enlarged
drillhole shall be as specified in Tables I to IV. The conductor pipe
shall be lowered to the bottom of the annular space to be grouted
and the grout material shall be pumped from the bottom up. The
end of the conductor pipe shall be kept submerged in . the grout at
all tunes and the conductor pipe shall be. maintained full of grout.
The grout shall flow at the surface , with the same consistency as
the grout entering the well. ,	 .

(c) Grout "(float) shoe—continuous injection.: As depicted in
figure 13, the bottom of the well casing pipe shall be fitted with
a grout (float) shoe equipped with a back pressure (check) valve.
A conductorpipe or drill stem shall be connected to the grout shoe
and shall extend up through the. well casing pipe to a grout pump
at the ground surface. The well casing pipe shall be suspended a
short distance above the bottom of the upper enlarged drillhole.
Grout,material shall be pumped through the conductor pipe. and
the grout shoe until the entire annular space is filled . with grout.
The.eonductor pipe or drill stem shall then be removed. The well
casing pipe shall. be set to the bottom of the upper enlarged dril-
lhole. The grout material shall be allowed to, set for at least 12
hours. Once set, the grout shoe and back pressure valve . may be
drille d.. out and the . well construction continued..

(d) Well seal/trernie pipe pitiuped (Braden-head iriethad). As
depicted in figure 14, the. well casing pipe shall be suspended a
short distance above the bottom of the upper enlarged drillhole.
The well casing pipe and annulus shall be filled with water, dril-
ling mud or bentonite slurry. A conductor (tremie) pipe shall . be
set inside the well casing pipe to the , bottom and shall extend wa-
tertight through a sanitary well seal installed securely in the ,top of
the well casing pipe. A packer may be installed inside the well cas-
ing pipe, at depth, as an alternative to using a well seal at the top.
The grout shall be pumped down the conductor pipe and up the an-
nular space, The grout shall flow at the surface with the same con-
sistency as the grout entering the top of the conductor pipe. Im-.
mediatety following grout flow at the surface, the well casing pipe
shall be set to the.bottom of the. upper enlarged drillhole of an un-
consolidated formation well or driven to a firm seat in a bedrock
well.

(e) Halliburtou {double plug) method. This method may only
be used when the upper enlarged drillhole is less than or equal to
200 feet deep or when drilling mud or bentonite slurry has been

circulated in the upper enlarged drillhole front bottom up to the
ground surface prior to grouting. The grout shall be placed as fol-
lows: As depicted in figure 15, the well casing pipe casing shall
be suspended a short distance above the bottom of the upper en-
larged drillhole. A drillable spacer plug shall be inserted into the
well casing pipe and the top of the well casing pipe sealed water-
tight. A measured volume of grout, calculated to be of adequate
quantity to seal the annular space, and to fill the bottom 10 to 15
feet of well casing pipe shall be pumped into the well casing pipe
through .a small diameter:pipe extending watertight through the
well seal. The well casing pipe shall then be opened and a second
plug inserted on top of the grout and the top of the well casing pipe
resealed. A measured volume of water, calculated to fill the well
casing pipe except for the bottom 10 to 15 feet, shall be pumped
into the well casing pipe, pushing the second plug to within 10 to
15 feet above the bottom of the well casing pipe and pushing most .
of the grout from the bottom of the well casing pipe up into the an-
nular space. As an alternative, a drill stem may be used to push the
top plug down to near the bottom of the well casing pipe. For this
alternative; the plug may notbe attached to the . drill stem. If the
bottom plug used is longer than the gap betwce.n. the bottom of the
suspended well casing pipe and the bottom of the upper enlarged
drillhole, it is not necessary to pump in a measured volume of wa-
ter, A conductor (tremie) pipe shall be available at the drill site in'
case the grout does not flow at the ground surface. The water pres-
sure in the well casing pipe shall be maintained for 12 hours until
the grout has set and before well construction may continue.

(f) " Halliburton (single plug) method. This method may only
be used for wells when the upper enlarged drillhole is less than'or
equal to 200 feet deep orwhen drilling mud orbentonite slurry has
been circulated in the upper enlarged drillhole from the bottom up
to the ground surface prior. to grouting. As depicted in figure 16,
the grout shall be placed as follows: The well casing pipe shall be
suspended a short distance above the bottom of the upper enlarged.
drillhole. "A measured volume of grout, calculated . to seal the an-
nular space and to fill. the bottom 10 to 15 feet of well casing pipe
shall be pumped into the well casing pipe through a small diameter
pipe extending watertight through the well seal. .A drillable spacer
plug shall be inserted into the well casing pipe and the top of the
well casing pipe sealed watertight. A measured volume of water,
calculated to fill the well casing pipe except for the bottom 10 to
15 feet shall be pumped into the well casing pipe, pushing the plug
down to about l0 to 15 from the bottom of the well casing pipe and
most of the grout from the bottom of the well casing . pipe up into
the annular space,'A landing collar should be installed near the
bottom of the well casing pipe to prevent the plug from being
forced out the bottom. As an alternative a drill stem may be used
to push the plug down. For this alternative the plug may not be at-
tached to the drill stem. If the plug used is longer than the gap be-
tween the bottom of the suspended well easing pipe and the bot-
tom of the upper enlarged ddllhole, it is not necessary to pump in
a measured volume of water, A conductor.(tremie) pipe shall.be .
available at the drill site in case the grout does not flow at . the
ground surface. The water pressure in the well casing pipe shall
be maintained for 12 hours until the grout has set and before well
construction may continue.

(g) Grout displacentent method. This.method may. only be.
used for wells when the upper enlarged drillhole is less than or
equal to 200 feet deep or when drilling mud or bentonite slurry has
been circulated in the upper enlarged drillhole from the bottom up
to the ground surface prior to the grouting. As depicted in figure
17, a measured volume of grout calculated to be of adequate quan-
tity to seal the annular space plus at least 15% of that volume shall
be placed into the upper enlarged drillhole through a conductor
(tremie) pipe. The well casing pipe shall be fitted withcentering
guides and a drillable plug at . the bottom and shall be lowered.
through the grout to the bottom of the upper enlarged drillhole al-
lowing the grout to be forced up into the annular space. If neces-
sary, pressure shall be applied and maintained on the top . of the.
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well casing pipe to hold it in place for at least 12 hours or until the remainder of the annular space shall be filled with grout placed
^,... ...	 grout sets. Water may be added to the well casing pipe to provide 	 through 'a conductor pipe that shall be at the drill site.

extra weight. if the grout does not flow at the ground surface the

Conductor (tremie) pipe — gravity method
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Figure 11. Conductor (tremie) pipe gravity method for neat cement grouting.

Register, September, 1996, No. 489



HR 812.20	 WISCONSIN ADMINISTRATIVE CODE	 160

Conductor (tremle) pipe — pumped method
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Figure 12. Conductor (trernia) pipe-pumped method for neat cement grouting.
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Prout (float) shoe — pumped method
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1-figure 13. Grout (float) shoe-pumped method for neat cement grouting.
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Well sea l/tremie pipe -- pumped (bradenhead) method
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Figure 14.1Vell seallconductor (tremie) pipe—pumped (Braden—Head) method for neat cement g routing.

Register, September, 1496, No. 489



Outer drillhole
Permanent Wall .Casing Pipe

Gate Valve Open

Overflow	 ''' .'$• 1	
..:. Mud Overflow^--^

Gate Valve Closed

163:	 DEPARTMENT OF NATURAL RESOURCES
	

NR 812.20

Halliburton Method (double plug)
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Grout displacement method
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(h) Street elbow melhad. As depicted in figure 18, a small di-
anieter hole is cut through the wall of the well casing pipe near the
bottom of the string of well casing pipe. A street elbow is welded
watertight through this hole. The male end of the street elbow ex-
tends out into the annular space. A ball check valve is threaded
into the female end of the street elbow inside the well casing pipe.
'Die top threads on the check valve are "left—handed". .A string of
conductor (tremie) pipe is threaded into the top of the check valve.
The entire string of well casing pipe and conductor pipe are set to.
the bottom of the upper enlarged drillhole. The grout is pumped
down through the conductor pipe and up into the annular space..:
The grout must flow at the surface with the same consistency, as
the grout entering the conductor pipe, Immediately following
grouting, the conductor pipe is screwed out of the left—hand thread
of the check valve and removed,' The check valve prevents the
grout from moving back inside the well casing pipe. After the
grout has set, the drill stem is lowered to the bottom of the inside
of the well casing pipe to knock the street elbow off the well casing
pipe before well construction continues.

(4) SODIUM BENT'ONrIE WATER SLURRY PLACEMENT METHODS.'
When neat cement grout is not required in Tables I to IV and is not
to be used, the annular space between any upper enlarged drillhole
and the well casing pipe shall be sealed as follows:

(a) When percussion methods are used, following completion
of the driving of the well casing pipe, a clay or sodium bentonite
and cuttings slurry with a mud'weight of at least 11 pounds per gal-
Ion shall be placed to permanently fill and seal the annular space.
Any subsidence shall be made up. If the upper enlarged drillhole`'
extends below the 40-foot depth, the slurry shall be placed with
a conductor pipe.

(b) When rotary methods are used, after the upper enlarged
drillhole has been completed by circulating drilling mud, the
slurry coming out the top of the annular space shall have a mud'
weight of at least 11 pounds per gallon before the well casing pipe
is set in the drillhole, Any subsidence of the drilling mud and cut-
tings.in the.annular space shall be made up. The. annular space
shall remain filled and sealed up to the ground surface. The rotary
method of circulating drilling mud during construction described.
in this paragraph is an approved pressure method for placing so-
dium hentonite slurry, or drilling mud and cuttings and shati.be
used when required in Tables I to IV and ss. NR 812.13 to 812.15.

History: Cr. Register, January, 1991, No. 421, eff, 2-1-91; am. (3) (c), (4) (a) and
(b), Register, September, 1994, No. 465, eff. 10-1-94.

NR 812.21 Liners. Only new steel or thermoplastic well
casi ngpipe as specified in s. NR 812.17 maybe used for liner pipe.

(1) LINERS INSTALLED TO CORRECT CONTAMINATED WATER SUP-
PLIES, TO LINE-OFF THE VERTICAL ZONE OF CONTAMINATION, OR To
PREVENT CROSS--MIGRATION BETWEEN AQUIFERS. Liner pipe
installed in a well with water containing contaminant levels ex-
ceeding the drinking water standards of s. NR 812.06, except tur-
bidity, may be either steel or thermoplastic pipe and shall meet the
specifications of s. Nit 812.17 and have a nominal diameter at
least 2 inches smaller than the nominal diameter of the permanent
well casing pipe or the diameter of the drillhole. If die liner pipe
has threaded and coupled joints the outside diameter of the cou-
plings shall be 2 inches smallerin diameter than the nominal diam-
eter of the original well casing pipe or the diameter of the drillhole.

(a) The liner pipe shall have a set of at least 3 centering guides
at least every 40 feet and they shall be installed so as to not restrict
the flow of grout sealing material. A minimum of 2 sets of guides
shall be provided, one at the top and one at the bottom of the liner.

(b) When the liner pipe does not extend to the bottom of the
well, a flange or approved packer shall be provided at the bottom
of the liner between the outside of the liner and the inside of the
drillhole or the inside of the well casing pipe, or the liner shall rest
on backfill material to be later drilled or bailed out.

(c) The linerpipe should extend to the ground surface but shall
extend at least to the bottom of the pitless adapter when one is
used.

(d) The liner pipe shall be completely sealed in place from the
bottom of the liner to the top of the liner with neat cement grout
using an approved pressure method according to the grouting re-
quirements of s. NR 812.20. If the liner pipe is thermoplastic, the
cement grout thicknessmay not exceed 1-1f2 inches. The liner
shall be supported until the grout has set.

(e) Sealing a drillhole with neat cement grout or concrete and
subsequently drilling through this material may not be used to re-
construct a well with water containing contaminate levels exceed-
ing the drinking water standards of s, NR 812.06, except turbidity.

(f) Liners may only be used to reconstruct existing wells cased
with stove pipe casing if:

1. The stove pipe casing is removed and the drillhole is main-
tained at full diameter before the liner pipe is set and grouted in
place, or

2. The existing stove pipe casing and drillhole is completely
clear of obstructions to the depth of liner pipe setting.

(2) LINERS INSTALLED FOR CAVING OR SLOUGHING PROTECTION,
FORA NON HEALTII-RELATED WATER QUALIFY PROBLEh1 OR FOR A

TURBIDITY PROBLEM. (a) A liner pipe shall be installed when the
following conditions exist:

1. A caving or sloughing formation is encountered in drilling
or subsequent to well completion and causes interference with the
proper functioning of the well or pumping equipment; or

2. The well produces turbid water or pumps sand after unsuc-
cessful attempts at redevelopment:

(b) Liner pipe used only to seal off a caving or sloughing zone,
for a non—health-related water quality problem or to prevent tur-
bid water may be either steel or thermoplastic meeting the require-
ments of s. Nit 812.17. Steel liner pipe may have a lesser wall
thickness than is required in Table V for the diameter of well cas-
ing pipe but shall have a wall thickness of at least 0.216 inches.
When thermoplastic pipe is used and is sealed in place with ce-
ment grout, the grout thickness may not exceed 1--112 inches.

(c) Liner pipe installed for the reasons cited in par. (b) may
have the largest practical diameter allowing installation in the
well.

(d) Theliner pipe shall extend at least 10 feet above the static
water level or packers shall be installed far enough above and be-
low the caving zone to prevent further entrance of material into the
well. When the liner pipe does not extend to the bottom of the well,
the liner pipe shall be supported on the bottom and top with a pipe
flange or packer installed between the outside of the liner and the
inside of the drillhole.

(e) Sealing a drillhole with neat cenient grout or concrete grout
and subsequently drilling through the hardened grout may be used
to reconstruct a well with water containing contaminant levels not
exceeding the drinking water standards of s. Nit 812.06 for non-
health—related water quality problems or for turbidity problems.

History: Cr. Register, January, 1991,No.421,eff.2-1-91; am. (intro),(1)(d),(2)
(b), (c) and (c), Register, September, 1994, No.465, eff. 10-1-94.

NR 812,22 Finishing operations.(1) DEvELoPmENT.
All wells shall be developed until the water is practicably clear and
free of sand by one of, or a combination ormodifieation of, the fol-
lowing methods:

.(a) Mechanical surging. A valved or solid plunger surge block
may. be used to create a surging action in the well. Accumulated
material shall be removed periodically. A bailer may be used as
the surge block but is usually not as effective.

(b) Air surging. An air compressor and piping may be used to
create the surging and jetting action in the well. Water in the well
shall be alternately brought to the surface by air lift pumping and
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allowed to drop back down the well to static condition by shutting talline bedrock formation well under high pressures great enough
the air off. This may be performed with an air—rota ry drilling rig to separate the aquifer along bedding planes, joints and fractures 	 ^._.
and drill stem, is allowed. Clean washed inert, nontoxic material such as sand

(c) Overpumping. Continuous overpumping at a rate of at least may be added to the water for the purpose of holding the joints and
1 and 112 times the design capacity of the well or interrupted over- fractures open after the pressure is reduced. Hydrofractu ring may
pumping in conjunction with water line drainback to the well in only be performed under the supervision of a well d ri ller. The up-
s—minute cycles may be used, Overpumping alone without a per packer may not extend up into the bottom of the well casing
drainback provision or other surging method may not be used to - pipe nor higher than 40—feet below the ground surface. Hydro-
develop screened wells. fracturing in limestone or dolomite formations may be undertaken

(d) Hydraulic jetting. A nuzzled jetting too] may be used to only with prior department noti fication. The well dri ller shall sub-
deliver water at high pressure and velocity to the zone being de- mit a report on a well construction report form to the department
veloped in conjunction with pumping the well. of the results of the hydrofractu ring within 30 days following

(e)Air jetting. Use the same technique as hydraulicjetting de- completion.
scribed in par. (d) except with the use of air rather than water, (3) WELL Pump TEST. The well driller or well constructor shall

(2) RECONDITIONING. (a) Redevelopment. The methods de- conduct a pump test using the well d rillers, the well constructors
scribed for development in sub. (1) may be used to redevelop a or the well owner's pump for each new or reconstructed well to de-
well. termine the stable yield in gallons per minute, and the water level

(b) Cheinical conditioning. 1. Nontwntinuous chemical treat- drawdown. A pump test maybe conducted using air-rotary equip-
ment of a well, except for batch chlo rination, shall be conducted ment. For flowing wells, the flow rate may be measured using an
under the superv ision of a licensed well d ri ller or a Wisconsin reg- . orifice plate with manometer or equivalent, The static water level
istered professional engineer. Acidation of a well shall be done and drawdown shall be measured in a stilling pipe when the how.
with approved materials and in a manner to prevent damage to the is not adequate for user needs. .
well or pump and to prevent any hazard to humans or property. Note: Astable pumping water level may not be possible in wells completed in
The acid shall be inhibited and shall be neutralized upon removal crystalline bedrock:
from the well. (4) WELL DISINFECnON AND BArC1iCHLORINAMON. Wells shall

2.. Noncontinuous chemical treatment of pumps or pump in- be thoroughly disinfected following .completion of construction
take screens shall be conducted under the supervision ofalicensed or reconstruction using a chlorine solution suchas asodium orcal-
pump installer or a Wisconsin registered professional engineer. cium hypochlorite solution. Chlorine compounds having special
Acidation of a pump orpump intake screen shall be done in a man- additives shall not be used.
ner described in subd. 1. (a) The disinfectant shall be dispersed throughout the entire

(c) Physical conditioning. Wells may be physically condi- water column in the well. The disinfectant shall also be brought
tinned by: into contact with the inside of the well casing pipe above the static

1. 'Blasting'. When using explosives to increase or recover water leve
l

.
the yield of a well, the explosive charge shall beset at least 10 feet (b) The disinfectant sha

ll
 remain in the well for at least 2 hours

below the bottom of the well casing pipe which shall be filled with except for emergency situations, when water is needed without
water or sand. The work shall be performed under the supervision
of a well driller by a blaster certified by DII..HR according to the delay. A contact time of at least 30 minutes shall be provided for

requirements of ch. Comm 7. The well driller shall submit a report emergency . situations.

of results of the blasting within 30 days following blasting on a (e) A chlorine solution with aminimum . of 100mg/lof chlorine
well construction report form. shall be used to disinfect wells and well drilling equipment.

2. `Hydrofractu ring'. Hydraulic fracturing or hydrofractur- (d) The disinfectant shall be prepared according to the follow-
ing of an aquifer by injecting potable chlorinated water into acrys- ing table:

Table l3
Quarts sodium hypochlorite common household bleach 	 Pounds dry calcium hypochlorite tablets per 100

Needed Chlorine Concentration	 per 100 gallons of water t5 c available chlorine?	 gallons of water. fAnnrox.70'^o available chlorine) .

100 mg4	 0.7 quarts	 0.14# (approx. 3 oz.)
200 mg/l	 1.4 quarts	 0.30.# (approx. 5 oz,)

300 mgn	 21 quarts .	 0 At1H (approx. 7 oz.)
400 mgA	 2.9 quarts	 0.50# (approx. 8 oz.)
500 mg/l	 3.6 quarts	 0.60t# (approx. 10 oz.) .

Note: mg/1 means milligrams per liter (parts per million).
Volume of standine water in well:. 2" diameter: 0.17 eallons ner foot

4" diameter: 0.66 gallons per foot .
5" diameter: 1.04 gallons per foot
C diameter: 1,50 gallons per foot
8' diameter: 2.60 gallons per foot

(e) For batch chlorination, the entire water system shall be (6) BACTERIOLOGICAL WATER SAMPLES. (a) The well driller or
thoroughly disinfected with a chlorine solution having a con- his or her agent or the well constructor of a d riven point well shall
centration of at least 500 mg/I prepared according to Table B. The collect a water sample using the well d rillers; well constructor's
volume of chlorine solution shall be equal to or greater thari the or well owners pump, air—lift equipment oir with a bailer from any
volume of water standing in the well. The chlorine solution shall new or newly reconstructed, redeveloped or reconditioned pota-
be brought into contact With the entire inside of the well casing ble well. If the well d ri ller uses the well owner as an agent to col-
pipe by continuous circulation from the water system. A contact lect the water sample, the well d riller shall provide the owner with
time of at least 12 hours shall be provided for the disinfectant. an appropriate sample bottle and laborato ry form. A sample shall

(5) FLUSHING. Wells shall be thoroughly flushed after disin- also be collected following any repair work that involves entry of
fection. Flushing and disinfection procedures may be performed the well for the purpose of installing, replacing or repai ring equip-	 (.
simultaneously except for batch chlorination procedures when ment located within the well. The sample shall be collected for co-
they shall be done separately. liform bacteriological analysis within 30 days following comple-
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tion of the well or following completion of rehabilitation or repair.
The well is completed when all operations that require the use of
drilling, driving or annular space sealing equipment have been
completed. If the well driller or well constructor is also the pump
installer, the water sample may be collected following comple-
tion, disinfection and flushing of the pump installation. A well .
driller or well constructor does not have to be licensed as a pump
installer to install a test pump for well development and sampling.

(b) The water sample shall be submitted to the Wisconsin state
laboratory of hygiene or to a laboratory certified by DHSS under
ch. HSS 165 to do coliform bacteriological examination of water
providing the laboratory has an agreement with the department for
sending water sample reports to the department within 30 days af-
ter completion of the analysis. The department recommends that
the sample also he analyzed for nitrate. The certified laboratory
shall send a copy of each water sample analysis report 

to 
the de-

partment on a form prescribed by the department.
(c) The well driller, well constructor or pump installer shall

provide the well owner or the owner's agent with a copy of the lab-
oratory bacteriological analysis report within 10 days of the well
drillers, well constructor's or pump installer's receipt of the labo- .
ratory bacteriological analysis report.

(7) WELL CovsmucnoN REPORTS. (a) The well driller who
contracted to construct the well, the well driller who actually
constructed the well, or the well constructor shall submit an origi-
nal well construction. report to the department and to the owner
within 30 days following the day the well was completed or recon-
structed. A well construction report shall be submitted for any
well deepening, A well is completed when all operations that re-
quire the use of drilling, driving or annular space sealing equip-
ment have been completed. A well construction report is not re-
quired for well screen replacement if the screen is set to a depth
not exceeding 5 feet above or below the original screen depth set-
ting. A well construction report is also not required for blasting or
hydrofracturing when done within 30 days after original comple-
tion of the well construction. Such work shall be reported on the
original well construction report or on a copy of the original re-
port. An accurate and complete well construction report shall be
submitted on a form prescribed by the department to:

1. Department of natural resources; and
2. The well owner

Note: The departments address is P.O. Box 7921, Madison, W153707

(b) Well construction reports returned to the well driller or well
constructor for completion orwhen compliance with the construc-
tion requirements of this chapter is questionable shall be resub-
mitted to the department within 15 days of receipt. The original
well construction report shall be resubmitted. Dry drillholes or un-
successful wells drilled in conjunction with well construction and
not immediately abandoned shall be reported on a well construc-
tion report and on a well abandonment report form. The well drill-
er or well constructor shall ensure proper abandonment according
to s. NR 812.26, of any drillhole constructed by the well driller or
well constructor that is not intended to provide water,

(8) WELL CONDITIONING REPORTS.. The well driller, well
constructor or project supervisor shall, within 30 days following
any well blasting, hydrofracturing or chemical treatment opera-
tioh conducted under an approval, submit a report to the depart-
ment detailing the methods used and results achieved.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2) (b) 1., (4) (a)
and (b), 0),(6) (a) and (7) (a) (intro.), cc (4) (e), Register, September,1994, No. 465,
eff.10-1-94; correction in (2) (c)1, made under s, 13.93 (2m) (b) 7., Stats., Regis-
ter September, 1996, No. 489.

NR 812.23 :Driven point (sand point) wells. Driven
point wells are typically constructed in sandy soil areas with a high
water table. Groundwater in these areas is very susceptible to con-
tamination. Driven point wells shall be constructed to meet the
following requirements:

(1) The well shall be located on the highest point on the prem-
ises consistent with the general layout and surroundings, if rea-
sonably possible, 'as specified in s. NR 812.08 (1) (b) and as far
removed as possible from all potential contamination sources, but
at least as far as the minimum separating distances required in s.
N.R 812.08.

(2) Well casing pipe used for driven point wells shall meet the
requirements of s. NR 812,17.

(3) The well drive pipe shall extend 12 inches above the estab-
lished ground surface, pump house or building floor, or above any
concrete or asphalt platform surrounding the well at or above the
established ground surface. In a floodfringe, the top of the well
drive pipe shall terminate at least 2 feet above the regional flood
elevation. Driven point wells may not be constructed in a flood-
way.

(4) The diameter of the driven point well shall be selected and
the expected depth considered so that the pump installation will
meet the requirements of this chapter. For static water levels deep-
er than the lift of a shallow well pump, approximately 20 feet, a
well drive pipe diameter sufficient to accommodate the packer jet
assembly in the well shall be selected to allow pumping with a
deep well pump. When the requirements of sub. (5) are met and
when the use of a shallow well pump is possible the minimum di-
ame.ter of the driven point well is I —I/4 inches.

(5) The well drive pipe, not including the screen, of a driven
point well shall extend to a depth of 25 feet or to a depth 10 feet
below the static water level in the well, whichever is greater.

(6) Driven point wells, when protected against freezing, may
be installed with a protective outer sleeve below frost depth as
shown in figure 18a. When installed in this manner, the top of the
annular space between the well and the protective sleeve shall be
seated watertight with a sanitary well seal,

(7) Pump installations for driven point wells shall be com-
pleted according to s. NR 812.32.

(8) When a well drive pipe is removed to replace a well screen,
the. replacement is new well construction and shall meet all the re-
quirements of this chapter.

(9) Screen selection for driven point wells is optional, except
that screens having any lead content may not he used.

(10) Starter drillholes not exceeding 10 feet deep may be
constructed to facilitate driving the pipe. If a starter drillhole is
construeted the annular space shall be sealed according to the per-
'cussion drilling methods specified in s. NR 812.13 (2) following
completion. An attempt shall be made to remove any temporary
'outer casing, If possible, the temporary outer casing shall be re-
moved.

History: Cr. Register, Januar)4 1991, No. 421, eff.2-1-91; am. (4) and (6), Regis-
ter, September, 1994, No. 465, cM t0—t-94.

NR 812,24 Dug type well design and construction.
Because dug wells often pose a safety hazard and a threat to
groundwater quality, the department discourages their construc-
tion. Dug wells may not be constructed without written approval.
When approved, they shall be constructed to meet the following
requirements:

(1) CURBING WALL. The curbing wall of a dug well shall be
concrete'or steel and watertight to a depth of at least 2 feet below
the vertical zone of contamination, but not less than 25 feet below
the established ground surface. The curbing wall through the in-
take area shall be of adequate strength to withstand any external
pressure to which it may be subjected and shall be seated firmly
enough to prevent settling.

(a) Concrete curbing wall. The curbing wall shall be circular
and at least 6 inches thick with concrete placed so as to be free
from voids. The concrete mixture shall conform to provisions of
s. NR 812.20 (1). The curbing wall shall be reinforced vertically
and horizontally with 3/8—inch rods on 12—inch centers. Rods
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sha
ll
 lap 12 inches and be staggered, but the lap may not occur at ground surface. Construction joints shall be left rough and shall

construction joints. The curbing wall should be poured in one op- be washed and brushed with neat cement grout before pouring of
eration, There may not be a construction joint within 10 feet of the concrete is continued, if possible.

• 3

Pump base
^ support mounting'

Concrete
platform	 12" min Well seal Ground su rface

Steel casing ' pipe	 --^

..-.1.-.. Pump pipe between
o working barrel and

7. i
pump-head same size

Weep hole '
^t

as working-barrel	 f

Sand

^. Drive point

Figure 18a. Hand pump installation protected &out frost with outer casing and drainback mechanism.

(b) Steel curbing wall. A steel curbing wall shall have a thick- graded up around the curbing wall to a height of at least 6 inches
ness of at least 114 inch thick and assembled with welded joints. above the ground surface so surface water will flow away from the

(e)	 Curbing wall installation.	 The curbing- wall shall be well,
constructed at the surface and car ried down by excavating from (2) DU r, wFLL CovFR. The cover of the well curbing shall be
the interior. If wood forms are used on the exterior of a concrete made of reinforced watertight concrete at least 5 inches thick and
curbing wall, they shall be removed before the curbing is lowered. of a diameter large enough to overlap the curbing wall by at least
Exterior wood forms may not be used below the ground surface. 2 inches. A drip groove shall be provided within one inch of the
Metal forms may be left in place. outer edge of the underside of the cover. -The cover shall be free

(d) Annular opening. The opening between the face of the ex- from joints. A pump installation access sleeve comprising a sec:
cavation and the curbing wall through the ve rtical zone of contam- tion of steel well casing pipe conforming to s. NR 812.17 (2) shall	 !
ination shall be filled with clean clay slurry. .± be installed in the cover at the time of pouring the concrete tofabri-

(e) Upper terrnrnal. The curbing wall shall extend at least 12 tale the cover and shall terminate at least 12 inches above the top
inches above the established ground surface. The ground shall be of the cover. The top of the cover shall be sloped to drain away
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from the access sleeve. A manhole, if installed, shall be provided
with a 4-inch high metal curb which shall be equipped with an
overlapping metal cover, the sides of which extend downward at
least 1-1/2 inches. A tight joint shall be provided between the top
of the curbing and the cover using a nontoxic plastic sealing com-
pound. The manhole cover shall be locked or bolted in place to
prevent entrance of water and to be safe from vandalism and acci-
dents,

(3) EQuiPMHN`f LOCA11ON. All pump piping, including the
pump discharge or suction pipe, shall extend watertight through
an access sleeve in the dug well cover.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-9 1.

NR 812.25 Springs. 'Hie unprotected nature of springs
subjects them to wide fluctuations in water quality. The depart-
ment discourages their use as a source of potable water.

(1) Springs vary from the standpoint of sources, locations,
surrounding land uses and elevation. Each spring considered for
use as a source of potable water shall he evaluated by the depart-
ment prior to use as a potable source. Development of a spring as
a source of potable water will be approved only after a department
evaluation and approval. The placement or driving of a casing
pipe into an undeveloped sp ring in a location easily accessible to
the public regardless of the intended use of the spring water is pro-
hibited.

(2) Water supplies using springs as a source of water shall
meet the following requirements:

(a) Location. 1. The area surrounding the spring to a distance
of at least 100 feet laterally and 50 feet downgrade and the area
immediately upslope from the sp ring to a point beyond the crest
of the slope or to a distance of at least 200 feet upslope from file
spring, may not be used for any activity, including human habita-
tion, which may contaminate the sp ring. .

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

3. The spring water shall flow from an underground source
having enough overburden so that a horizontal plane extending
back into the slope of the hill 100 feet will be at least 25 feet below
the ground surface.

4. The spring shall meet the distance separation requirements
from potential contamination sources as specified in s. NR
812.08.

(b) Construction. The spring outlet shall be completely pro-
tected against the entrance of surface water runoff, insects, ro-
dents and contaminants.

1. As depicted in figure 19, a poured concrete box structure
reinforced with 318 inch bars each way shall be constructed to
house the spring outlet. This spring box shall meet the following
minimum construction requirements:

a. Five inch thick walls and roof with no cracks or holes, ex-
cept for the overflow pipe in the wall and the access openings in
the roof,

L A width of 4 feet, with a 24-square foot cross section,
c. A 20-inch diameter round, or a 20-inch square access

opening in the roof with a 4-inch thick concrete curbing wall that
extends 8 inches above the roof,

d. An overlapping, tight--fitting, shoebox-type cover with
4-inch high skirted sides, constructed from welded sheet steel, to
cover the access opening,

e. A 4-inch diameter or larger steel pipe sleeve, comprising
a section of well casing pipe conforming to s. NR 812.17 (2) ex-
tending through the roof to a point at least 12 inches above the roof
for the passage of the pump suction and discharge pipe or a service
pipe from a pressure tank. The steel pipe sleeve shall be provided
with a one---piece top plate sanitary well seat, and

f. An overflow pipe with a screened outlet that terminates at
least 2 pipe diameters above the maximum water level at its dis-
charge point:

2. Buried discharge pipe from the spring, front a pump or any
service pipes from'a pressure tank shall be maintained under posi-
tive gauge pressure at all times.

3. When the pump, pressure tank, or both, are installed above
the spring outlet box, an insulated housing shall be provided for
frost protection.

(c) The spring shall be capable of producing water that is con-
tinuously free from coliform bacterial contamination and free of
contaminants in excess of the drinking water standards in s. NR
812.06.

History: Cr. Register, January, 1991, No. 421, e ff. 2-1-91; am. (1) and (2) (a) 1.,
Register, September, 1994, No. 465, eff. 1(^-1-94,

NR 812.26 Well and drillhole abandonment.
(1) PuRposr, . The permanent abandonment of unused or contam-
inated wells or drillholes and noncomplying water systems is an
important step in the protection of the local groundwater quality.
Wells, especially those with structural defects, may act as conduits
for the vertical movement of contamination from or near the
ground surface to the groundwater or from one aquifer to another.

(2) CRITERIA FOR ABANDONMEW. (a) The owner shall perma-

nently abandon a well or a d ri llhole under any of the following
conditions unless the department approves the continued use of
the well or drillhole:

1. The well wateris contaminated with biological agents, bac-
teriological, viral or parasitic, and 3 attempts at batch chlorination
fail to eliminate the problem,

2. The well or d rillhole poses a hazard to health or safety,
3. The well or d ri llhole construction or well location does not

comply with the minimum standards of this chapter, or
4. The well or d ri llhole has been taken out of service or has

not been used for 3 or more years and is not needed by the owner
in the immediate future as a source of water for human consump-
tion, sanitary purposes, commercial use or for stock wate ring. As
an alternative, the owner may temporarily abandon the well ac-
cording to sub. (4).

(b) The department may require the owner to abandon a well
or drillhole under the following conditions: .

1. The well water is contaminated with a substance in exceed-
ence of the drinking water standards specified in s. NR 812.06

2. The well was not constructed by the well owner or by a li-
censed well d ri ller, or

3. The well has been temporarily abandoned for 2 or more
years.

(c) A well driller or well constructor shall abandon a well or
dri llhole, which he or she constructed or reconstructed, under the
following conditions except when the department approves the
continued use of the well or drillhole:

1. The well construction or well location does not comply
with the minimum standards of this chapter at the time the well
was constructed, or

2. The drillhole is an unsuccessful attempt to construct or re-
construct a well.

(d) The department may require any person who has aban-
doned a well not in compliance with this section to return and take
corrective action so that the well is abandoned by him or her in a:
complying manner..

(3) REQUIREMENTS FOR WELLS REMOVED FROM SERVICE. Any

well or drillhole removed from service shall be properly aban-
doned according to the crite ria and procedures in this section ex-
cept as exempted by s. NR 123.23 (3) (c) or by the department..
Any well or drillhole removed from service shall be properly
abandoned prior to any demolition or construction work on the
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property. A well driller or well constructor who removes a well of this chapter and shall be able to produce a bacteriological safe
from service shall inform the well owner that the department re- water sample if the well is potable. When a well is temporarily
quires that any well removed from service be permanently aban- abandoned, the owner shall notify the department. To temporarily
doned according to the requirements of this section, A well driller abandon a well, the top of the well casing pipe shall be sealed with
or well constructor shall report any well lie or she removes from a watertight cap threaded onto the top of the well casing pipe or
service on the well construction report for any replacement well d rive pipe or with a steel plate welded watertight to the top of the
he or she constructs on the property.	 well casing pipe. If the pump or well seal is watertight, the pump

(4) TEMPORARY ABANDONMENT REQUIREMENTS.. Any well to may be left in place.
be temporarily abandoned shall meet the minimum requirements

a
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Figure 19. Specifications for spring boxes.
(5) WELL OR DRILLHOLE CASING PIPE_ The well casing pipe or (b) The well casing pipe may be removed from a well or dril-

drillhole casing pipe shall be left in place when a well or drillhole thole as part of reconstruction ordered or requested by the depart-
is permanently abandoned, except under par. (a), (b), (c), (d) or (e) me rit. The well casing pipe may only be reinstalled on the Sadie
and only if the well or drillhole is sealed as the well casing pipe property if the reconstruction takes place within 120 days of the
is pulled; and if any concrete or neat cement grout that settles in o riginal construction,

	

the drillhole is replaced:	 (c) The well casing pipe may be removed from a dewatering
(a) The well casing pipe may be removed from a dry drillhole well or a d rillhole. Such well casing pipe may only be reused for

and reinstalled in a well on the same property within 30 days of dewatering wells. , € .:.::.:

original drillhole construction,
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(d) The well casing pipe may be removed from a recently
constructed well or drillbole and reused if the welt casing pipe is
inspected and approved for reuse by a department representative.

(e) The well casing pipe may be removed from a welt or a dri 1-
lhole if the well or drillhole is completely filled with the abandon-
ment material before the well casing pipe is pulled.

(6) PR'trABANDONNIENT REQOIREMEN -fS. (a) All debris,
pumps, piping, ungrouted liner pipe and any other obstruction
known to be in the well or drillhole shall be removed if possible
before the well or drillhole is permanently abandoned.

(b) In a badly fractured or highly permeable geologic forma-
tion sodium bentonite drilling mud may be circulated in the dril-
lhole or in the well prior to permanent abandonment procedures
are undertaken.

(c) The seating material to be used in permanently abandoning
a well or drillhole between 2-t/a inches and 30 inches in diameter
shall be placed through a conductor (tremie) pipe or by means of
a dump bailer except when approved chipped bentonite is used.
Conductor (tremie) pipe used shall be any of the following;

1. Metal pipe,
2. Rubber-covered hose reinforced with braided fiber or steel

and rated for at least 300 psi, or
3. For use at depths less than 100 feet, thermoplastic.:pipe

rated for at least 100 psi including:
a. Polyvinyl chloride (PVC)
b. Chlorinated polyvinyl chloride (CPVC),
c. Polyethylene (Pia),
d, Polybutylene (PB), and
e. Acrylonitrile,hutadiene styrene (ABS).

(d) The bottom end of the conductor pipe shall be submerged
in the sealing material at all times. A conductor pipe shall also be
used for wells or drillholes greater than 30 inches in diameter if
water remains trapped above the sealing material as it is applied.

(e) The flow from a flowing well or drillhole shall be reduced
as much as possible with a packer, by extending the well casing
pipe, or by other approved means including those depicted in fig-
ures 20 to 22 before it is permanently abandoned.

(f) Abandonment of wells or drillholes with inadequate grout-
ing or sealing of the annular space . outside the well casingpipe
shall be performed to ensure .complete sealing of the annular
space .. Techniques . are situation dependent and may include ream-
ing a new annular space outside the well casing pipe, use of pres-
sure grouting methods or perforation of the well casing pipe.

(g) The well casing pipe and abandonment material maybe ter-
minated as much as 3 feet below the ground surface or to a depth
below any future building foundation at the time of permanent
abandonment.

(7) PERAIANFRW ABANDONMENT MMODS AND MATERIALS. (a)
Methods. Once obstructions have been removed from a well or
a drillhole, it shall be permanently abandoned by filling, from the
bottom up, with the materials specified in this paragraph and Table
C with the use of a conductor (tremie) pipe, except where the use
of a conductor pipe is specifically exempted, by using one of the
following methods:

1. `Wells and drillholes completed in unconsolidated forma-
tions'. a. Drilled wells and drillholes or driven-point wells 2-1{2
inches or larger ,in diameter in unconsolidated formations shall be
filled with neat 

in
 grout, concrete (sand-cement) grout, con-

crete, or . with clay or a sodium bentonite-water--sand slurry with
a mud weight of at least 11 pounds per gallon or as in subd. 3.
When clay or sodium bentonite---water-sand slurry is used, the
slurry shall have a sand content of at least 10%, but not more than
25% by volume of the slurry and at least the top 5 feet shall be
filled with neat cement grout, concrete (sand-cement) grout, con-
crete or approved chipped bentonite.

b. Driven-point wells and drillholes less than or equal tot -1/2
inches in diameter completed in unconsolidated formations shall

be filled with neat cement grout which may be poured or pumped
down the drive pipe or drillhole. The use of a conductor pipe is not
required. The drive pipe and screen may be removed before place-
ment of the grout if the total well depth is 25 feet or less.

2. 'Filling wells and drillholes'. Wells and drillholes com-
pleted in bedrock formations shall be completely filled from the
bottom up with neat cement grout, concrete grout, concrete or ap-
proved bentonite chips as provided in subd. 3. As an alternative
for uncontaminated bedrock wells and drillholes deeper than 250
feet, chlorinated, sand-free pea gravel may be used to rill the well
or drillhole from the bottom up to the 254--foot depth provided
that for wells or drillholes extending through more than one geo-
logic formation, a neat cement grout, concrete or bentonite chip
plug at least 40 feet thick is placed at the contact surface between
the adjacent geologic formations. When pea gravel is used for this
alternative, it may be poured without the use . of a conductor pipe
provided the well is sounded at 50-foot intervals to ensure that
bridging of the gravel in the well does not occur.

3. `Use of bentonite chips'.. Approved slow-hydrating ben-
tonite chips may be used to fill both unconsolidated formation and
bedrock wells and drillholes by using instructions provided by the
department with the following restrictions:

a. For wells and drillholes 4-inch diameter and larger the, total
depth may not be deeper than 500 feet and the number of feet of
standing water in the well or drillhole may not be more than 350
feet. As an alternative for uncontaminated wells and drillholes
deeper than 250 feet, chlorinated; sand-free pea gravel may be
used to fill the well or drillhole from the bottom up to the 250-foot
depth provided that for wells or drillholes extending through more
than one geologic formation, a bentonite chip plug at least 40 feet
thick is placed at the contact surfaces between the adjacent geo-
logic formations. When pea gravel is used for this alternative, it
may be poured without the use of a . conductor pipe provided the
well is sounded at 50400t intervals to ensure that bridging of the
gravel in the well does not occur.

b. Not allowed for wells and drillholes less than 4-inch diam-
eter, and

c. Not allowed for any well or .drillhole filled with drilling
mud or bentonite. slurry.

4. 'Dug and bored wells', a. Bug or bored wells shall have
the cover removed and the top 5 feet of curbing or concrete wall
removed. Rock curbing may be caved into the drillhole as the well
is being sealed only if done in a manner to prevent bridging. The
well shall be filled using clean clay or silt, clean native soil, ap-
proved chipped bentonite, concrete, concrete (sand-cement)
grout orneat cement grout if constructed in unconsolidated forma-
lions.

. b. Dug wells and drillholes constructed partially or complete-
ly into bedrock shall be filled with neat cement grout, concrete
(sand-cement) grout, concrete or approved chipped bentonite to
a point at least 2 feet above the top of the bedrock. The remainder
of the well or drillhole may be abandoned using any of the materi-
als listed in subd. 4. a.

c. Dug or bored welts 18 inches in diameter and smaller shall
be filled by means of a conductor (trentie) pipe, except when ben-
tonite chips are used as specif ed 1" subd. 3. or when clean clay or
silt or clean native soil is used and the dug or bored well is 25 feet
deep or less.

5. 'Well pits'. When a well terminating in a pit is abandoned,
the pit shall also be abandoned except when the pit is a subsurface
pumproom'(alcove) adjoining a basement. Pits shall be aban-
doned by perforating the floor, knocking out one wall and filling
the pit with clean native soilless permeable than the soil surround-
ing the pit.

6. 'Non-pressure conduits'. When wells having non-pres-
sure conduits are abandoned and filled, the basement end of the
conduit shall be permanently sealed with a watertight cap or seal.
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TABLE C

ACCEPTABLE MATERIMS AND METHODS FOR WELL ABANDONMENT

MATMALS

Clean Clay or Approved ` Neat" Bentonite-sand slurry Chlorinated,
WELL TYPE Silt or Clean Bentonite ' Cement Sand-cement wlmin, mud wt. 1 1 ` sand-free

METHODS .
Native Soil Chips Grout Conerete4 Grout . lbslgal pea gravel

Driven-Point (sand- .
Material may be

point) Wells'r &
without

Drillhalcs 5 2 1h ' , No No Ycs. No No "'No No
poured without using

a conductor i c
 -

tJNCONSOLI
Yes, provided .. Ycs, provided top 5'. Conductor' pipe

DATED
well is filled with neat ' Yes, but in rcqu'ved cxcepl when.

FORMATION
Wells & Dnilholcs

No
4' minimum

Yes Yes Ycs:
cement grout, sand- depths below bentonite' chips or

.WELLS	
.. 73=k".,diameter' ^	 .: - diameter & 500' - cement grout or 25tl' pea gravel is 

used

maximum depth concrete

Ycs :(top 5' of Conductor' pipe not
Dug curbing must be

No
required unless well

we] is ` removed Yes" Yes:. Yes Yes No
is 518" diameter

following filing)

Bedrock wells not
Yes; provided

..

Yes, but in
Conductor' pipe

extending through
4" minimum depths below

required except when

Maquoketa Shale
No diameter & 500' Yes Yes' Yes No

250'
bentonite chips or

maximum depth pea gravel is used

Yes in top 500' & - Yes, in depths Conductoe pipe
Bedrock wells for 40' plugs at below M', but . required except when

- extend in-, through
No

top &.bo ttom
it ot at M. Shalc bentonite chips or

BEDROCK Maquoketa Shale Maquoketa Shale Yom" Yes - Yes No
ecntaotsurfaces pea gravel is used

WELLS contact surfaces

Conductor pipe

Dug Yes, but only in required only for

Wewel ts
unconsolidated

Yes Yes Yes Yes No No
placement of grout or

- portion of well concrete; or if well is
5.IS" diameter

Must perforate floor
WELL PITS Yes. Ycs Ycs Ycs Yes No No & knock out I wall

of pit
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* D riven-Point (Sand-Point) Wells may be pulled prior to filling the holc if the well is 25' deep or lessc
The top $ feet of dug.wcU curbing must be knocked out to provide a-soil contact with the filling material.

® When concrete is used, the gravel size may not exceed 113 the inside diameter of the conductor pipe used.
' The terms conductor pipe and tremic pipe are synonymous. The bottom. of the pipe must remain submerged in the grout throughout the filling procedure. Condu ctor pipe must be metal pipe.

thermoplastic pipe rated for at least 100 psi or tubber-covered hose reinforced with braided fiber or steel and rated for at least 300 psi.
Beotonite chips may only be used for wells Wt dccper than 500 feet and having not more than 3 50 feet of standing water in them. The chips must be poured across a coarse mesh screen such that
excess dust does not enter the well. Pour rate should not be faster than 3 min. per 50 lb, bag to prevent bridging.

'. 40' Impermeable plugs shall shall be provided at each bedrock formation change. (See s. NR 812 26(7)(a)] ._
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(b) Materials. 1. Neat cement grout, concrete (sand-cement)
grout, clay slurry or sodium bentonite slurry as described in s. NR.
812.20 (1) or approved chipped bentonite shall be used to perma-
nently abandon wells and drillholes where the use of such materi-
als are required in this section. Powdered bentonite may be added
to neat cement grout up to a ratio of 5 pounds of bentonite per
94--pound bag of cement.

2. Concrete shall consist of a mixture of cement, water, sand,
and gravel in the proportion of one bag Portland cement (94
pounds) (ASTM C 150, Type I or API-10A, Class A), an equal
measure of sand and an equal measure of gravel, by weight or by
volume, and not more than 6 gallons of water. As an alternative,
a commercially prepared mix may be used providing the mix has
at least 6 bags of cement per cubic yard. The gravel size may not
exceed 1/3 of the inside diameter of the conductor (tremie) pipe
used for the well abandonment.

(8) AnANDONMENT REPORTS. An abandonment report shall be
filed with the department within 30 days alter the well or drillhole
is abandoned. The abandonment report shall be filed by the person
performing the abandonment on forms provided by the depart-
ment and shall include a complete detailed description of location
of the well, method of sealing, construction and geologic features,
if known. Well drillers, well constructors and pump installers shall
report to the department any unused or unabandoned wells or dril-
lholes of which they have knowledge.

History: Cr. Register, January,1991, Na. 421, eff. 2-1-91; am. (2) (a) 4., (3).(6)
(c) (intro.), (7) (a) (intro.) I. b., 2., 3 a.. 4. a. and c. and 5., cr. (2) (d), (7) (a) 6. and
Table C, Register, September, 1994, No. 465, eff, 10-1-94.

Subchapter III
Requirements for New Pump Installations and Water

Treatment

NR 812.27 pump Installer requirements. (1) LICENSE
REQUIREMENT. Pump installers shall hold a valid Wisconsin li-
cense. A master plumber licensed under ch, 145, Stats., may
install a pressure tank without a pump installers license. The name
and license number of the pump installer or pump installer firm
shall be identified on the pump installation truck and similar
equipment. The identification shall be at least 2 inches in height
with at least 1/4 inch wide brush stroke. The identification shall
have a sharp color contrast with the background on which it is ap-
plied. The identification shall remain legible,

(2) LOCATION REQUIREMENT: Except when the reporting re-
quirements of s. NR 812.04 (2) are complied with, a pump may not
be installed, replaced or serviced in a well that is riot properly lo-
cated according to the minimum location and separation require-
ments in effect at the time of construction and:

(a) According to the minimum location requirements in effect
at the timeof installation of any potential source of contamination,
if the source was installed more recently, or

(b) According to the minimum location requirements of s. NR
812.48.

(3) PFTs. Existing pits and subsurface pumprooms shall com-
ply with the conditions of a department approval to construct the
pit or to the minimum standards of s. NR 812.42 (2).

(4) PITLESS ADAPTERS AND UNITS. Pump installers or persons
installing pumps shall use approved pitless adapters and pitless
units to make subsurface connection to wells as specified in s. NR
812.31.

(5) DIstNFEC7BON AND WELL SEALS, The pump installer shall
disinfect any potable well and water system according to s, NR
812.22 (4) and (5) upon completion of the original pump installa-
tion and thereafter anytime the well is entered for the purpose of
installing, replacing or repairing any equipment located within the
well. Following disinfection, the disinfectant shall be flushed ac-
cording to s. NR 812.22 (5). The disinfection and flushing shall
be completed before the system is placed into service. The pump

installer shall seal or cover the well with an approved vermin-
proof cap or seal.

(6) SAMPLING AND REPORTING REQUIREMENTS. The pump in-
staller, or his or her agent, or the person who installed the pump,
shall collect a water sample from a potable well within 30 days fol-
lowing completion of the original pump installation and thereafter
anytime the well is entered for Elie purpose of installing, replacing
or repairing any equipment located within the well, and shall have
the sample analyzed for coliform bacteria at a lab certified by the
DHSS for bacteriological analysis of drinking water provided the
laboratory has an agreement with the department for sending wa-
ter sample reports to the department within 30 days after comple-
tion of the analysis. The department recommends that the sample
also be analyzed for nitrate. The pump installer may designate the
owner, the property lessee or any other person the pump installer
chooses to designate to collect the sample and have it analyzed.
The water sample result shall be furnished to the owner within 10
days of the receipt of the result by the pump installer.

(7) NOTIFICATION OF CONTAMINATED WELLS. 'Pump installers
shall notify a well owner if the pump installer becomes aware that
the water from the well contains contaminants in excess of the pri-
mary drinking water standards in ch, NR 809.

(8) BACTERIOLOGICALLY UNSAFE WPI,Ls. The pump installer
shall return to the well site to attempt to correct a problem with a
potable well that produces bacteriologically unsafe water. The
pump installer shall return within 90 days after the pump installa-
tion is completed or 30 days after the pump is placed into service,
whichever is longer, If noncomplying installation or disinfection
was not the cause of the problem, a fee may be charged by the
pump installer for any corrective work.

(9) Potable water supplies shall be protected to prevent back-
flow, back---siphonage and cross-connections according to the re-
quirements in s. Comm 82.41.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2),(4) to (6), cr.
(8) and (9),Register, September, 1994; No. 465, eff, 10-1-94;corectlonIn(9) made
under s, 13,93 (2m) (b) 7., Stats., Register, September, 1996, No. 489,

NR 812,28 Pump and supply pipe. Pump discharge and
supply piping shall conform to the specifications in s. NR 812.17
for steel pipe or shall conform to the requirements in the "Pipe and
lbbing for water services and private water mains" table in ch.
ILHR 84, except that Type M capper pipe may not be installed un-
derground. Pipe used for year-round installations shall be pro-
tected from freezing. Lead-based solder for pipe connections may
not be used. The department recommends that galvanized pipe not
be used when the water quality is known to be corrosive. Limita-
tions on the use of plastic pipe are found in ch. ILHR 84, Plastic
pipe may not be used forburied pipe in soils known to be contami-
nated with volatile organic chemicals. Plastic pipe may be used as
drop pipe installed within a well or for discharge piping between
the well and the building served, provided it meets ch. ILHR 84
standards and has a minimum pressure rating of 150 pounds per
square inch. When plastic pipe extends through the seal of a well
with an above-ground discharge, the portion of the plastic pipe
extending above ground from the well shall be protected from the
sunlight or the plastic pipe used shall be of the type with inhibitors
recommended for use in direct sunlight.

Note: The department recommends the €nstallatioa of torque arresters on the drop
pipe for submersible pumps.

History: Cr. Register, January,1991, No. 421, eff. 2-1 91; am. Register, Septem-
ber, 1994, No. 465, eff. 16-194,

NR 812.29 Height of finished well. For wells
constructed after February 1, 1991, the pump installation shall be
completed such that the watertight well casing pipe for all wells,
except those located in a floodplain, shall terminate at least 12 in-
ches above the established ground surface, above a pumphouse or
building floor or above any concrete or asphalt platform surround-
ing the well casing. For wells in floodplains, the top of a well shall
terminate at least 2 feet above the regional flood elevation. Pits
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may not be installed in a floodplain. Approval shall be obtained
for termination of a well in a pit.

Htstory: Cr Register, January, 1991, No. 421, eff. 2-1-91.

NR 812.30 Vermin-proof well caps and seals.
(1) REQUIREMENTS AND DEPARTMENT APPROVAL CRITERIA. New
wells shall be sealed or covered with an approved weather and
vermin-proof compression type well cap or seal installed on or in
the top of the well casing pipe. Examples are depicted in figures
23 and 24. All well cap or seal approvals shall be based on materi-
als of construction, method of venting, effectiveness of gasket,
ease of removal for inspection of the inside of the well and method
of attachment to the well casing pipe. Stud bolts are preferred, The
nuts and bolts shall be made of material such that corrosion is
minimized. A list of approved models is available from the depart-
ment.

Note: Requirements for vermin-proof caps and seals for existing wells are listed
in s. NR 812.42 (8).

(2) WELLSEALTYPE. When a sanitary well seal is used to cover
the upper well terminal, it shallhave a one-piece top plate. A split
top plate seal may not be installed unless it is enclosed in a sub-
stantial, permanent weather-proof shelter meeting the require-
ments of s. NR 812.40.

(3) WELLvENT,.A screened downward facing welt vent oroth-
er vent shall be provided for the well cap or seal for all drilled wells
except when the well is a flowing well and the well head must be
maintained watertight. The well vent pipe or vent opening shall
provide at leastO.25 square inches of open area, excluding the area
occupied by the material of the screen. Vent pipes extending
above the well casing pipe shall terminate in a downward facing
bend and shall be screened. Screens shall be made of material not
easily corroded and shall be firmly seated in the vent opening,
Vent openings incorporated as part of the underside of an ap-
proved well cap or seal are allowed.

(4) BOLD-DowN DBvicE. Well caps or seals may not be used
as a hold-down device to prevent submersible pump discharge
piping from coming off a pitless adapter or unit. A locking clamp
or other sinuiar approved device may be used to hold the submers-
ible pump discharge pipe in place.

(5) CONDUIT FOR ELECTRICAL CABLE, Pump electrical cable
shall be protected in a metal or plastic conduit. The conduit shall
be threaded tightly into the well cap or seal or shall be sealed in
an equivalent manner. If the electrical wires are buried beside the
well, the bottom of the conduit shall extend 3 feet below the
ground surface, platform or floor and shall be sealed watertight..
If the conduit extends from the well seal to a basement, the end of
the conduit shall be sealed in a watertight, vennin--proof manner,

History: Cr. Register, January, 1991, No. 421, eff. 24-91; am. (1), (3) and (5),
Register, September, 1994, No. 465, eff. 10-I-94.

NR 812.31 Pitless adapters and pitless units. Pump
installers or persons installing pumps shall use pitless adapters or
pitless units approved by the department to snake subsurface con-
nections to wells. Nonpressure conduits may not be used, unless
a variance is granted by the department.

Note: In areas especially prone to lightning strikes to wells having submersible
pumps, the department will grant variances to the prohibition against nonpressure
conduits.

(1) DEPARTMENT APPROVAL CRITERIA. The design criteria on
which pitless adapter or pitless unit approvals are based include,
but are not limited to, materials of construction, thickness of pipe
or tubing, thickness of other component parts, method of fabrica-
tion, method of connection and the integrity of the seal to the well
casing pipe, The department may require additional standards and
tests, including minimum pressure test performance, that the de-
partment deems necessary to demonstrate the sanitary integrity of
any adapter or unit submitted for department approval. A list of
approved models is available from the department. Pitless receiv-

er tanks, factory--assembled pitless units, both short and full
length models are depicted in figures 25 to 28.

(2) GENERAL REQUiREh9ENTS. (a) A pitless subsurface pipe
connection to a well casing pipe shall be made with an approved
weld-on, clamp-on orbolt-on pitless adapter or an approved fac-
tory-assembled pitless unit. Approved weld-on adapters or ap-
proved pitless units shall be welded or threaded to the well casing
pipe according to sub. (3) or (4). All welding shall be performed
in accordance with s. NR 812.18. An approved clamp--on or bolt
on pitless adapter may only be installed for a well that will serve
a single family residence. An approved clamp-on or bolt--on
adapter may only be installed by a pump installer. It shall be
installed according to any approval conditions and according to
the manufacturer's instructions.

Note: The Department will reevaluate the effectiveness of clamp-on and bolt-on
adapters over time and may request information from pump installers concerning
location of installations, manufacturer's name and model number,

(b) The inside diameter of a pitless unit may not be smaller than
the inside diameter of the well casing pipe. No part of a pitless
adapter may extend into the inside of the well casing pipe so that
setting or removal of the pump, pump piping or other appurtances
is impeded.

(c) An above-ground discharge shall be provided for all school
and high capacity wells except that an approved pitless unit or an
approved weld--on pitless adapter may be installed if the welded
or threaded joints are pressure tested for leakage as depicted in fig-
ure 29 or by a comparable testing procedure. The adapter or unit
joints shall be tested and proven watertight under a pressure of not
less than 14 prig. The pressure shall be maintained for at least 30
minutes. The pump installer shall notify the department at least 24
hours before testing, so that a department employee may witness
the test.

(d) An above-ground discharge shall be provided for crystal-
line (granite) bedrock wells approved for installation of 25 or less
feet of well casing pipe. When installing the above-ground dis-
charge, the required neat cement grout surrounding the well cas-
ing pipe may not be removed.

(3) PITLESs UNIT CONNECTIONS TO STEELwELL CASING PIPE. (a)
When a well casing pipe is not terminated at the desired depth for
the installation of an approved factory assembled pitless unit, the
well casing pipe shall be cut off at the desired height, and the pit-
less unit may be welded or threaded and coupled to the top of the
welt 	 pipe by one of the following methods:

1. Cutting off the well casing pipe squarely, providing a bevel
for the top of the well casing pipe and welding the beveled end of
the unit to the beveled end of the well casing pipe.

2: Cutting threads on the top of the well casing pipe with a
pipe die and threading a full-standard recessed coupling water-
tight io the threaded end of the unit and to the top of the well casing
pipe..

3, Welding a pipe nipple, having threads on one end, beveled
on the other end and meeting the requirements of s. NR 812.17 (2),
to the cut off top beveled end of the well casing pipe and threading
:a full-length standard recessed coupling watertight to the
threaded end of the unit and to the nipple. The top of the well cas-
ing pipe and the bottom of the pipe nipple to be welded shall both
have . beveled ends. If the pitless unit has female threads, the unit
may be threaded watertight directly to the threaded end of the nip-
ple.

4. Reaming out the threads of a full standard recessed cou-
pling, at least 1/3 the length of the coupling, and welding the cou-
pling to the top of the cut=off well casing pipe with a fillet weld
on the inside or the outside contact surface of the coupling.

(b) When installing an approved factory assembled pitless
unit, the following restrictions shall be followed:

1. The threaded lower end of a pitless unit may not be welded
to the cut-off end of a well casing pipe.

Register, September, 1996, No. 489



NR 812 ,31 	 WISCONSIN ADMINISTRATIVE CODE	 180

Screened Wet/ Nsnf

—GompressiD/e Gosket 0

y^y Ekcrrai

E
dN^

min

I	 !

>
$Vl/eke

/^N/CSffMt/^r^^ter 1\ I1
i 	 \ 11

Compressible
Gosket

12.

^ ^,	 F

^
^
^
,

^^." -3^^^^
}
7

^̂i'r'1L^^^Y
ems'-"	 .*(-^;dY;y:^os"'1hfc5. #F^f^.^'A

1 ra.	
^ a ^	

^'f^i^
t	 i S

•^	 4r^,S C ♦ 	
TC^{^.

4^•••^^	 'b`-.'^u^...ll̂Jq*^`

Figure D. Examples of sanitary well seals.

^
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- r-stsol cover plate with sklrted aides

shall be threaded onto the pitless unit before it is solvent cemented
to the top of the thermoplastic well casing pipe. This is depicted
in Figure 31.

(b) Only approved lubricant specifically intended for use with
thermoplastic well casing pipe may be used with threaded cou-
plings used for pitless units and pitiess adapters. A threaded joint
shall be tightened no more than one full turn using a strap wrench.

(c) Threaded couplings may only be used for installation of pit-
less units or pitless adapters after placement of the well casing
pipe.

(d) The portion of the well casing pipe above a short length pit-
less unit shall be steel or thermoplastic well casing pipe meeting
the	 • re nts f s NR 81217 requf	 nle	 o	 .

Compreesrort gaakot	
(e) Wllen thermoplastic well casing pipe is extended above the

depth of the buried pump: discharge line, the thermoplastic pipe
Groundsurrace	 shall be contained inapumphouseorinanoversizedsteelpipcex-

tending from below the frost depth to the top of the thermoplastic-
pipe.

steel well casing	 (f) A permanent tag hearing the message "plastic well casing
pipe" shall be attached to the top of the well.

(5) PITILESS RECEIVER TANKS. PitlesS receiver units shall be ap-
Proved by the department

Visit seal with expandable rubber gasket

welt vent

Conduit	 i0r
 pump wiring

N	 Q
Q
0
n
rx	 Ground surface
E

Steel well casing

Figure 24, Well seals for high capacity wells with submersible pumps.
2. The threaded ends of a short model, factory—assembled pit-

less unit may not be welded to the top of a cut-off well casing pipe
nor to fire section of riser pipe extending from the unit to ground
grade, except that the unit may be welded to the cut- off well cas-
ing pipe and to the riser pipe if the ends of the unit, the well casing
pipe, and the riser pipe are cut and beveled according to sub. (a)
1.

3. Factory—assembled pitless units, including those fabri-
cated with pitles s receiver tanks, may not be connected to the well
casing pipe by means of a compressible joint.

(4) PTTLESS UNIT AND PITLFSS ADAPTER CONNI TIONS TO THER-
MOPLASTIC WELL CASING PIPE. (a) Steel well casing pipe, pitless
units or pitless adapters. may not be welded after they are allaclied
to thermoplastic well casing pipe, The thermoplastic coupling

(a) Steel buried tanks that are part of an approved pitless unit
shall have a minimum wall thickness of 114—inch and shall have
an identifying seal, label or plate showing the manufacturer's
name and model number.

(b) An approval shall be obtained for the installation of a bu-
ried pitless receiver tank having a gross volume greater than 1,000
gallons.

Htstory: Cr. Register, January, 1991, No. 421, eff.2-1-91 • am. ('intro.), (1), (2)
(a), (b) and (d), (3) (a) 3., (5) (a) and Figure2g, cr. (5) (intro.), Register, September,
1994, No. 465, eff. 10-1-94,

NR 812.32 PUMps. (1) GENERAL PUMP INSTALLATION RE-
QUIREMENTS. (a) The installation of pumps shall be planned and
carried out so the pump will be:

1. Installed so it and its surroundings are in a sanitary condi-
tion;

2. Properly sized so as to provide the volume of water neces-
sary, where obtainable, for an adequate water supply;

3. Designed to meet the well characteristics and not exceed
the yield of the well except when the available aquifer is low pro-
ducing;

4. Installed for operation without priming or breaking suc-
tion;

5. Installed in such manner as to provide adequate protection
against contamination " of the water supply from any surface or
subsurface sources.

6. Installed in a manner so that . it is accessible for mainte-
nance, repair and removal.

(b) Pump motor lubricant or coolant oil shall be USDA or FDA
approved food contact grade formulations.

Note: Such formulations are usually based on rational Formulary, white food
grade mineral oil or inhibited propylene glycol with FDA approved components.

(c) Every pump shall be installed with an above—ground dis-
charge such as depicted in figure 32, an approved subsurface pit-
less adapter or pitless unit such as depicted in figure 33 or an ap-
proved subsurface well casing pipe connection:'

(d) When water is pumped or flows to discharge into a body
of water, the end of the discharge pipe shall , be extended at least
2 pipe diameters above the highest elevation of the water.

(2) OFF-SET PUMP INSTALLATIONS. (a) Buried suction pipes.
L. Buried suction pipes shall be enclosed in a pressurized conduit
and the annular space. between the 2 pipes shall be maintained un-
der system water pressure at all times provided by a pipe extend-
ing from the pump watertight to the conduit.
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Note: In areas especially prone to lightning strikes to wells having submersible,
pumps, the department will grant vari ances to the prohibition against nonpressure
conduits.

2. When a suction pipe crosses a sewer, the suction pipe shall

be laid according to the sewer separation requirements of s. NR
812.32(4).

Note: A well casing pipe nipple, 1 r2 threaded- 1 t2 beveled may be used in lieu of
a full pipe coupling.
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Figure 25. Pump insta
ll

ation for a well with a pitless receiver tank. (For acceptabl

3. Pressure conduits may terminate at the end of a horizontal
pipe entering it basement.. Any unburied pump suctionpipe in'the
basement not enclosed in a pressurized conduit shall be at least
one foot above the basement floor. A pressure (box) elbow may
be used to extend the pressurized conduit to a point above the
basement floor. Pressure (box) elbows may be buried.

4. A shallow well pump shall discharge to a seal—cross fitting
before being connected to a pressure tank. A control valve may not
be installed in the discharge pipe between the pump and the seal—
cross fitting.

5. Figures 34 to 36 depict offset , pumps with pitless adapters
and pressure conduits,

(b) Pump height, The department recommends that the pump
impeller or cylinder for offset punips be located at an elevation
above the established ground surface but sha ll be located at an
elevation not subject to flooding and at least one foot above the
basement or pit floor.

(3) PUMP INTAKE? sElT Na, When a well is constructed in an un-
consolidated formation, the pump intake shall be set at least 5 feet
above thebottom of the well casing pipe or drive pipe casing or
above the top of the screen. This is depicted infigure 37. When a
pump is replaced and set to a greater depth in a well, an attempt

procedures for connection of the unit to the we
ll

 casing pipe see s. NR 812.31 (3)).

shall be made to ascertain the well construction so this require-
ment can be made. The pump shall provide an adequate quantity
of water, where obtainable, for the intended purpose of the well.

Note: The department may grant variances to the 5—foot requirement of this sub-
section in low pern-wabstity, low yielding formations.

(4) BURIED DISCHARGE LINFS FROM SUBMERSIBLE PUTIPS. (a)
Pressure requirements. Buried discharge lines from submersible
pumps shall meet the requirements of s. NR 812.28 and shall be
maintained under system pressure at all times. Check valves may
not be placed in the pump discharge pipe beyond a buried section
of pipe.between a well and a pressure tank. The check valves shall
be located at the top, of the submersible pump, or in that po rtion
of the discharge pipe before it becomes buried, or on the spool of
an approved spool-type pitless unit.

(b) Separation from servers. 1. When a water discharge line
crosses a sanitary sewer, the water discharge line piping within 10
feet of the point of crossing shall be installed:

a. At an elevation at least 12 inches above the top of the sewer
measured from the bottom of the waterline; or

b. At least 1 8 inches below the bottom of the sewer measured
from the top of the water line; or
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c. Within a waterproof sleeve made of materials as specified (b) Llneshaft turbine pumps. 	 1.	 `General sealing require-
for sanitary building sewers in ch. ILHR 84. ments', Lineshafl turbine pumps shall be mounted on the well or

2. When a water discharge line extends parallel or roughly over the well casing pipe oil 	 pump platform or well casing pipe
parallel with a sewer, the water discharge line shall be separated flange so as to effectively seal the top of the well. Any opening
a minimum distance from the sewer as follows: through the pump discharge head shall be sealed watertight.

a. Water discharge lines 2 112 inches in diameter and larger 2. `Specific sealing requirements'.' The discharge head for a
shall be separated at least 8 feet horizontally . from a sanitary sewer, lineshaft turbine pump may be installed over the well casing pipe
measured from center to center of the 2 pipes. under the following conditions:

b. Except as provided in subpar. c., water discharge lines 2 in- a. A minimum 12 inch high concrete pump platform shall be
ches or smaller in diameter shall be separated at least 30 inches poured surrounding the well casing pipe. The well casing pipe
horizontally from a sanitary sewer, measured from center to center . : shall project at least one inch up into the pump discharge head as
of the 2 pipes. depicted in figure 38A.

(c) Water discharge lines 2 inches in diameter and smaller may
be installed less than 30 inches horizontally separated from a sani-
tary sewer if the bottom of the water discharge line is installed at
least 12 inches above the sewer, except that portion of the water
discharge line within 5 feet of the point where the line enters the
building may be less than 12 inches above the sewer.

(d) A water discharge line shall be separated from a storm sew-
er by at least b inches.

(5) PUMPS LOCATED RESIDE OR OVER THE WELL. (a) Shallow— i	 t t
well suction pumps, deep—well piston pumps and deep—well jet ^' 3
pumps. When the pump unit does not effectively seal the top of
the well casing pipe and the well pump suction pipe or jet pump
piping emerges from the top, a threaded fitting or an approved
type seal with expandable rubber or neoprene gasket shall be pro-
vided between the well casing pipe and the well pump suction pipe
or jet pump piping.

Figure 26. Factory--assemhled spool pitless unit installation. (For acceptabl e,

procedures for connec tion of the unit to the well casing pipe see s. NR 812.31 (3)).

1

d
Figure 27. Non-spoot type pitless units. (For acceptable procedures for connec tion

of the units to the well casing pipe see s. NR 812.31 (3)).

b. If the pump discharge head does not have enough recess to
extend down over die well casing pipe at least one inch, a cast iron
or steel subbase sanitary ring at least one inch thick shall be bolted
to the base of the discharge head and installed surrounding the
well casing pipe, A compressible neoprene gasket shall be
installed between the base of the discharge head and the sanitary
ring or subbase unless the metal surfaces are machined. This is de-
picted in figure 38L. As an alternative a flange may be welded to
the top of the well casing pipe as depicted in figure 38C.

c. If a concrete pump platform is not to be poured surrounding
the well casing pipe, a steel flange shall be welded watertight to
the top of the well casing pipe. The base of the discharge head shall
be bolted to the casing flange and a compressible neoprene gasket
shall be installed between the 2. This is depicted in figure 38D.
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d. The well casing pipe may be enlarged above grade to ac-
commodate the pump column flange, by fillet welding or thread-
ing a steel flange plate watertight to the top of the well casing pipe.
A piece of larger diameter pipe meeting Table V requirements
shall then be fillet welded watertight to the top of the flange plate.
The pump, discharge . head shall there be installed as.provided in
subd. 2, a, to. c.

3. `Lubrication of lineshaft turbine pumps'. a. Water lubri-
cated lineshaft turbine pumps shall.be  used for potable wells. In
water levels deeper than 50 feet, the pump column bearings shall
be pre—lubricated prior to pump start up. Lubrication during pump
backspin shall be provided if necessary. Water. for lubrication of
pumps shall be supplied by piping connected to a supplemental
pressure system of the potable water supply. Water lubricated line-
shaft turbine pumps are recommended for nonpotable wells.

b. Oil lubricated lineshaft turbine pumps may be used for po-
table wells when the pumping water level is deeper than 250 feel

except when the pump operation is expected to lower the water
level in the well to a point below 5 feet above the bottom of the
well casing pipe. Oil lubricated lineshaft turbine pumps may be
used for nonpotable wells providing the lubricants are USDA or
FDA approved food contact grade formulations.

Note: Such formulations are usually based on National Formulary white, food
grade mineral oil.

note: Thedepatunentmay allow the installation ofoil lubricated hrteshaA turbine
pumps forpotable wens when the pumping waterlevel is less than 250 feet deep when
unique circumstances warrant such installation.

(6) DISCHARGEi LINES FROM tJNFSHAFr TURBINE PUMPS. (a)
Pressurized. Discharge lines from lineshaft turbine pumps that
are maintained under system pressure at all times shall contain an
air—vacuum relief valve preceding a check valve. A well vent shall
be installed in the pump base. This is depicted in figure 39.

Note. Where backspin may be expected to occur, the department recommends a
time delay or backspin ratchet be provided to protect the motorin the event the pump
controls are . energized before thepump stops backspinning..,.: .

Figure 28, A weld-on pitless adapter.

(b) Nonpressurized. Buried discharge lines from lineshaft tur-
bine pumps that are not maintained under system pressure at all
times shall contain an UL approved check valve or shall contain
an air—vacuum relief valve near the pump, and prior to any buried
portion of discharge pipe. When water is pumped to a pond or oth-
er body of water, the end of the pump discharge pipe shall be ex-
tended at least 2 pipe diameters above the highest elevation of the
water in. the pond or other body of water.

(7) HAND PUMPS. (a) Hand pump heads shall be designed and
fabricated so there are no unprotected openings, other than the
spout, to the interior of the pump. The water spout shall turn down-
ward and be closed on top. If a separate watertight port is provided
for priming, it shall be sealed watertight when not being used. Un-
sealed openings may not exist in the pumpbase. If the pump is
installed outside, a concrete crack—free watertight pump platform
at least 6 feet in diameter, as depieted . in figure 40 shall be pro-
vided. The top of this platform may be at ground grade, but in any
case the platform shall be mounded so that water does not accu-
mulate around the well. If excess water flow from the pump spout
is channelized, it shall be directed to a point at least 8 feet from the
well with a drain pipe or watertight channel.

(b) Hand pumps shall be connected firmly to the well casing
pipe by threading in small diameter well casing pipe or by bolting
the pumpbase flange to a well casing pipe flange with a gasket to
seal the top of the casing. This is depicted in figure 40. Other types
of hand pump bases may be used if.they meet the approval criteria
in s. NR 812.30 (1) for vermin—proof caps and seals.

(8) CASING NOT PART OF PUMP INSTALLATION. The well casing
pipe for any drilled well greater than 2 inches in diameter may not
be used as a delivery pipe in the pumping operation, except when
the well casing pipe is under continuous pressure as with a pack-
er—jet pump installation.

(9) PUMP INSTALLATIONS FOR FLOWING WELLS. (a) Under-
ground pipe connections. Underground pipe connections may
only be made to a flowing well with an approved pitless adapter.

(b) Unprotected suction lines. An offset shallow well pump
may not be connected directly to the buried pipe exiting a pitless
adapter or unit of a flowing well or to a pipe extending out of the
seal at the top of the well and redirected back into the ground. B u-
sed piping from the flowing well shall discharge to a surge tank
having either an overflow pipe or an air—vacuum relief valve
installed in the top of the tank. A booster pump shall be connected
to the surge tank and discharge into a pressure tank.

(c) Overflow piping. 1. When a flowing well is placed in use,
the flow from the well shall be regulated by means of a control
valve with a screened outlet or with a restricting orifice to prevent
waste of water. The control valve shall be restricted as much as
possible and closed if the flow ceases.

2. A controlled overflow pipe or other means shall be
installed for a flowing well to prevent damage from overflowing
water or to prevent freezing of the top of the well,

3. Overflow to prevent freezing shall be limited to a minimum
to preserve groundwater and water pressure. The overflow pipe
shall be installed to extend at least 12 inches above ground grade
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or shall extend from a surge tank. The overflow pipe shall ternli-
nate at least 2 pipe diameters . above any drain at the well site,
building or . building basement. If the overflow is installed at the
well, an air gap of at least 2 pipe diameters shall be provided at the
well and the receiving drain shall discharge to the ground or to'a
gravel pocket at a point at least 8 feet from the well. A .funnel re-
ceptacle shall be installed on the inlet of the drain to accept all of
the overflow water, to prevent splashing and to prevent ponding
of water around the well casing pipe.

History: Cr. Register, January, 1991, No. 421, eff. 2-1"91; am. (2) (a) 1. and 5.,
(6) (b) and Figure 32, renum. (4) (b), (6) (c), (7) and (8) to be (4) (b)1., (7) to (9) and
am. (7),(9) (c) 2, and 3., er. (1) (a) 6:, (d) and (4) (b) 2., Register, September, 1994,
No. 465, eff. 10-1-94.

NR 812,33 Water storage vessels. The department rec-
ommends that pressure tanks be sufficiently sized to provide the
minimum pump run time recommended . by the pump manufactur-
er.

Note: Community seater systems regulated under ch. NR 811 are required to have
a gross pressure tank volume of 10 times the pump capacity.

(1) PRESSURE TANKS. (a) General, flanks relying on expan-
sion of a flexible membrane within a restricting container; rather
than on a water to air interface to provide pressure in the water sys-
tem, may be used. All pressur e. tanks for storing potable water un-

Vacuum Gauge

Plug

Nose Fitting for Negative
Pressure Test

Sanitary Well Seal

Keeper Flange

Safety Chain
Attached to Test
Plug

e

der pressure, including those having an air space for expansion,
shall be identified by seal, label or plate indicating the manufac-
turers name and model number and shall meet the following speci-
fications:	 -

1. Pressure tanks to be buried shall be constructed of steel, fi-
berglass or other comparable non—metallic composite material,
Steel tanks with metallic discharge piping, ineeting the require-
ments of s. NR 812.28, shall be used in contaminated soil areas.
Steel tanks to b e. buried shall have a minimum wall thickness of
0.25 inches. Fiberglass or other non—metallic tanks to be buried
shall have the structural strength to prevent collapse of the tank.
Manufacturer's instructions shall be followed. All buried tanks
shall be back—filled in place with sand, compacted in place. Steel
pitless receiver tanks, when they are pa rt of approved pitless units
attached directly to the well casing pipe, shall also have a mini-
mum wall thickness of 0.25 inches. Any air unloader pipe, tank air
valve or any other pipe connection extending up to the ground sur-
face shall terminate at least 12 inches above ground grade.

Note; 'lbe department recommends that a surface air check kit be installed for a
buried pressure tank to check, maintain and adjust the air pressure pre -charge of the
tank. Also, in uncontaminated soil areas, pipe and pipe connec

ti
ons to the tank should

be madg with flexible pipe and fi ttings mee ting the requirementsof s. NR 812.28 to
minimize strain or pressure on the tank or the tank fit

ti
ngs.
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Figure 29. Method for pressure testing a pitless adapter or unit.
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2. Pressure tanks having a gross volume in excess of 500 gal- sure gauge, pressure relief valve, water sight glass and pressure or
lons, and not having a water to air interface bladder, shall have the probe operated controls for the pumps.
following: c. An air compressor or other suitable means to add air to the.

a. If the tank is buried, all electrical controls extended to at tank.
least above ground grade.:: Note: The department recommends that th e. tank have bypass piping to allow op-

b. Each tank shall have an access manhole, a drain, and pros- eration of the system while the tank is being repairedor painted.	 .
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Figure 30. Pidess unit connections for wells with steel well casing pipe.
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SHORT BODY FACTORY ASSEMBLED PITLESS UNITS

LEGEND

Exterior weld

r` :==;M Interior weld

Internal solvent weld

DThe bottom of a male threaded
tal unit,screwed into plastic

coupling which is solvent welded
onto plastic well casing. A steel

A male threaded metal unitwell casing riser which has been
screwed into plastic couplings, 	 welded to full metal coupling
which are solvent welded onto	 41/3 reamedl,which is screwed
plastic well casings.	 onto top of unit.

A female threaded metal unit
A male threaded metal unit

	 screwed onto threaded steel pipe
screwed into plastic coupling	 nlpple,which is screwed into plastic
which is solvent welded onto	 coupling that has been solvent
plastic well casing.	 welded onto plastic well casing.

Figure 31. Pitless unit connections for wells with thermoplastic well casing pipe,
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Figure, 32. Discharge piping arrangements for we lls with above-ground discharges.

Abow ground connection

Approved f ype overlapping

53^

We ll
PDO

l

Submersible
PUMP .

Figure 33, Pump insta
ll

ations for wells with pitless adapters.
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12"Minimum ,Ground line p'

tld9
o	 v .'-0 Standard Seal-Cross fitting

Pitless Adapter Unit ao b Suction
'?	 r Q', Pump

Standard pipe a o, Pressure
Wank

Pressurized '•°

0•0'62WMin.
1{t.	 12"min.

^--= Drive pipe
0 •'p

^ , ^ ..

n °- Sample faucet
O.'-	 ...- q

o-d.e.	 p: a	 4	 4 .O.	 o

UD-e^'d' 
dq.	

d ^ ^ O O	
oe't7

,*- -Drive point

Figure 34. Shallow-well pump installation for a d riven-point well. A pressure (box) elbow may be used to extend the pressu rized conduit to a point above the basement
floor. The pressure (box) elbow may be bu ried.
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I
12"Min

Approved

Well Seal

3

.^-t Pr

J'd
'-4 `K}, ;0

v A

Pressurized Standard Seal-Cross fitting
Concentric

Piping
1J0 Jt Jet	 A
X a

Pump

ssure

`f
ankLWr

	 44Pitless Adapter Unit
A V

^ 12"m
Iva Min.

+^ 

Permanent Well Casing • W.1
	

Sample faucet
l^

Enlarged Top View Pump Installation

Pump suction
Pressure Tank

Return to jet

Suction line ..	 Pump	 O

Seal-Cross fitting

Pump discharge

"VC,Sample faucet

Figure 35, pump installation for a deep well jet pump assembly with a pressure conduit having a concentric piping arrangement. A pressu re (box) elbow may be used to

extend the pressurized conduit to a point above the basement floor. The pressu re (box) elbow may be buried.
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12" Minimum	 ' 0-0
Ground line

a.4W, o.D p ,

Od_O O
fl .p . a	 Standard Seat-Cross fitting

Pitless Adapter Unit d o b	 .het	 ^
• o.	Pump

Standard	 pipe	 o O
	 Pressure

i	 a Tank

Pressurized
'a..	 NoIto Min.

0 •^^.^ 0 .. a	 12"min.
—^ Drive pipe

Sample faucet

.d	 0 . o	 Qaa o'o

p	 a

Enlarged Top View Pump installation
Pressure Tank

.A— [hive paint

h

Figure 36. Pump installation for a d riven point well with a packer jet assembly. A pressure (box) elbow may be used to extend the pressurized conduit to a point above
the basement floor. The pressure (box) elbow may be buried.

I1
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12 INCH MINIMUM

APPROVED PITLESS UNIT

CONCENTRIC

2 INCH PIPE	 SUCTION

UNDER PRESSURE PIPE

TEE THAT CONTAINS SPOOL
AND O—RINGS FOR PITLESS UNIT

DROP PIPE

2 INCH WELL CASING

PACKER DIET ASSEMBLY
(MUST BE 5FT OR GREATER
FROM THE TOP OF THE POINT SCREEN)

DRIVE POINT SCREEN OR
1-1(4 FLUSH WELL POINT

IF 2 INCH DRILLED WELL

PUMP BOLTS DIRECTLY TO THE
2 INCH WELL ADAPTER
FOR DEEP WELL
INSTALLATIONS

GATE VALVE.
PRESSURE	 TO HOUSE
GAUGE

CONTROL VALVE

UNION
SNIFTER
VALVE

FU34

P

12 INCH MINIMUM R T
E .A

BOX{BALL) s
N
K

ELBOW U
DRAIN PLUG FO P
WINTERIZING >±

NO MINIMUM	
BOILER DRAINDISTANCE	
OR PLUG

12 INCH MINIMUM
ON SAMPLING;
FAUCET HEIGHT

Figure 36a. Alternate pump installation for a driven point well with a packerjet assembly using a box (ball) clbow. Figure prepared by T. Roos.
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2 INCH PIPE

UNDER PRESSURE

FROM APPROVED

PITLESS UNIT

BOX(BALUELBOW
MAY BE BURRIED

CONCE=NTRIC SUCTION PIPE
................... .........................................................................................................................

SUCTION PIPE OF	
CONTROL VALVE

TWO PIPE OFF-SET	
TO PRESSURE TANK

(DEEP WELL INST.)

AGROUND.. 2'e INCH
ADAPTER

PUMP

RETURN

12 INCH MINIMUM

2 INCH PIPE
UNDER PRESSURE
FROM APPROVED
PITLESS UNIT

^_BOX(BALUELBOW

MAY BE BURRIED
CONCENTRIC SUCTION PIPE

Figure 36b. Offset pump installation discharge piping using a buried box (ball) elbow. Figure prepared by T. Roos,
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AGROUND
RETURN TO	 CONTROL
PRESSURIZE CONDUIT	 VALVE

2 INCH PIPE

UNDER PRESSURE PUMP

FROM APPROVED

P I TLESS UNIT
SHALLOW WELL

SUCTION PIPE SIDE VIEW OF

CONDUIT SEAL
............... CROSS

CONCENTRIC SUCTION 12 INCHES
PIPE SEAL CROSS	 i

TO PRESSURE TANK

CONDUIT SEAL	 C NTROL VALVE
CROSS OR

EQUIVALENT	
RETURN.

AGROUND

pump

SUCTION
PIPE

s! INCHES 12 INCHES IS THE MINIMUM

DISTANCE ABOVE THE FLOOR

THAT A SUCTION PIPE
(SHALLOW AND/OR DEEP

WELL) MAY EXIT A

PRESSURIZED CONDUIT.
TO PRESSURE;

2 INCH PIPE TANK

UNDER PRESSURE

FROM APPROVED

PITLESS UNIT

ff^-BOVBALDELBOW
MAY BE BURR I ED

CONCENTRIC SUCTION PIPE

I lgure 36c. Altern ate offset pump installation discharge piping using a buried box (ball) elbow and seal cross fi tting. Figure prepared by T. Roos.
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Figure: 37, Illustration of requirement that the pump intake shall be installed at least 5 feet above the tap dwell screen in an unconsolidated formation well.
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Figure 38. Pump insta
ll

ations for high capacity wells with lineshaft turbine pumps.
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Aldine with
altitude gauge

e}

	 ,-1

-	 _	 --? .ra	 s$. -: s `	 '}.i. -	 iii` -	 3 sz°^°K;=z =- •̂v--	 °T,:=	 ,^j  	 -

steel well caeing	 Concrete pumphouse floor

Figure 39. I llustration of a high capacity well pump installation depicting requirements for pumpage and water level measuring devices, well vents and air^elief vacuum
breakers.

(b) Pressure tanks larger than 1,000 gallons gross volume, An b. An exposed overflow pipe shall be located just under the
approval shall be obtained for pressure tanks having a gross vol- roof of the reservoir or outside the elevated storage tank and shall
ume greater than 1,000 gallons. The department recommends that extend at least 8 feet away. The overflow pipe shall terminate with
pressure tanks having a volume greater than 1,000 gallons be.: 'a,downtumed, screened elbow located at least 12 inches above
installed above ground. When tanks of this size are approved for ground grade. The pipe shall discharge onto a splash plate and
burial, the head end of the tank shall be cradled in a basement wail have sufficient diameter to permit wasting water at a rate in excess
or in the wall of an approved pit to provide access and shall be of the inflow from the water source.
constructed to the speci fications for pits described in s. NR 812.36 2. `Steel construction specifications'. Steel reservoirs or cle-
(2) to provide access to the head ofthetank. The pit shallhaveoth- ; vated storage tanks shall meet the requirements of AWWA
er additional suppo rt cradles. This is depicted in figure 44. PitleSs D100-84 for welded construction or AW1VA D103-80 for bolted
receiver tanks having a volume greater than 1,000 gallons may be construction,
installed without an access pit. 3. `Access'. Water storage structures shall he designed with

(2) NONPRESSURE STORAGE wssns.	 Nonpressure storage convenient access for cleaning and maintenance.
vessels, other than surge tanks, may not be used without approval. 4.	 `Concrete	 construction	 specifications'.	 Reservoirs
Vessel approval is based on methods of construction and sanitary constructed of concrete shall meet the following speci fications:
provisions, a. The supply pipe and overflow pipe shall extend through the

(a) Surge tanks, Surge tanks shall meet the requirements for structure.
pressure tanks described in s. NR 812.33 (1). b. An impervious flexible water stop strip for wall construe-

(b) Reservoirs and elevated storage tanks. A reservoir maybe tion joint and a reservoir drain facility shall be installed before the
constructed to store water if it is constructed above the groundwa- ' concrete is poured,
ter level and in accordance with this paragraph and figure 44A. c. The floor of the reservoir shall be reinforced poured con-

1.	 `General construction specifications'. a. Gravity supply crete with a thickness of at least 6 inches and shall have a curbing
pipes shall be located entirely above grade and shall be conducted wall 6 inches high and 6 inches thick having a keyway or a flexible
to the reservoir through the roof or through the curbing for the water stop st rip for a construction joint with the walls.
manhole. The overflow pipe desc ribed in subpar, b, may be d. The walls of the reservoir shall be reinforced poured con-
installed at such a level to provide a free—air gap. Buried supply crete at least 6 inches thick and terminate above the established
pipe shall be maintained under a continuous pressure head which ground grade.
is greater than the ground surface elevation.

Note , The department recommends that trees and shrubs not be planted within 25 e• The roof shall be reinforced poured concrete at least 6 in-
fect ofa reservoir. ches thick and shall extend at least 12 inches above established

Register, September, 1996, loo. 489



NR 812.33	 WISCONSIN ADMINISTRATIVE CODE	 198

ground grade. An access manhole at least 20 inches in diameter
or 20 inches square shall be constructed as an integral part of the
roof. The manhole shall have a curbing wall extending at least 12
inches above the roof. The department recommends that the man-
hole shall be constructed entirely of 4-inch thick reinforced
poured concrete, but may be fabricated of 114--inch steel or cast
iron frame with a gasket and bolted cover. The curbing shall be
provided with a snug fitting, overlapping cover with a minimum
of 3-inch wide skirted sides. The department recommends that the
cover be constructed with welded sheet steel, but may b e.

constructed with reinforces[ poured concrete. Concrete shall be
mixed according to the requirements in s. Nit 812.26 (7) (b) 2, or
812.36 (2) (b) 1 1

(3) PAIN-nN0 AND CATHODIC PROTECTION. Metal surfaces shall
be protected by paints or other protective coatings, or by cathodic
protective devices. Paint systems shall be consistent with AWWA
standard D102 and approved. Cathodic protection shall be de-
signed and installed by competent technical personnel. A copy of
the AWWA standards are available for inspection at the office of
the department of natural resources, the secretary of states office
and the office of the revisor of statutes, and may be obtained for
personal use from AWWA, Inc., 6666 W. Quincy Avenue, Denver,
Colorado 80235.

History: Cr, Register, January, 1991, No. 421, eff. 2-1-91; am. (1) (a) (title), I.,
(b), (2) (b) 1, a., Register, September, 1994, No. 465, eff. 10-1-94; am. (1) (a) (in-.
f ro.), l., Register, September,1996, No. 489, eff. 10-1-96.

NR 812.34 Sampling faucets. In all pressure water sys-
tems, provision shall be made for collection of water samples di-
rectly from the well by installation of a samp ling faucet before the
pressure tank and any water treatment equipment. The sampling
faucet shall be installed at least 12 inches above the floor, have a
downturned spout and be in an accessible location. All sample
faucets shall be metal and shall have a diameter of at least one--
quarter inch. The sample faucet shall have a smooth end, or if
threaded faucets are used, the threads shall be filed off. Petcocks
may not be used as sample faucets except when the spout is at least
114 inch in diameter and has a smooth end. When a petcock is
installed for a sample tap, an auxiliary, smooth- end faucet shall

also he installed to provide a tap for recirculation during batch
chlorinations. Sample faucets shall be installed in the pump dis-
charge piping ahead of the pressu re tank entry except:

(1) When a buried pressure tank, a pitless receiver tank or an
above ground discharge unit is installed, the sampling faucet shall
be installed immediately fo

ll
owing the point of entry into the

building or building basement.
(2) When an approved above ground discharge unit is used

and the pressure tank is in the basement, the sampling faucet shall
be installed in the service pipe from the tank, at least 12 inches
above the floor. The sampling faucet may be placed in the pump
discharge line if there is no loss of air from the system when the
faucet is opened.

History:; Cr. Register, Janua ry, 1991, No. 421,eff.2-1-91; am. (intro.), (1), Regis-
ter, September. 1994, No. 465, eff. 10=1-94.

NR.812.35 Yard hydrants. Yard hydrants may be
installed in a water system provided they are not installed in a well,
are at least 8 feet from the well and comply with the requirements
of sub. (1) or (2). All back flow prevention devices shall comply
with ch. ILHR 84 and shall be installed and maintained in accor-
dance with ch. Comm 82.

(1) For yard hydrants with underground bleeds, a reduced
pressure principle backflow preventer or a backflow preventer
with intermediate atmospheric vent shall be installed in the water
supply pipe which services only the yard hydrant , or hydrants.
Yard hydrants which have underground bleeds and hose threaded
outlets shall also have a hose connection vacuum breaker installed
on the hose threads.

(2) Yard hydrants without underground bleeds and with hose
threaded outlets shall comply with par. (a) or (b).

(a) A hose connection vacuum breaker shall be installed on the
hose threads, or

(b) A reduced pressure principle backflow preventer or a back-
flow preventer with intermediate atmosphe ric vent shall be
installed in the water supply pipe which serves only the yard hy-
drant or hydrants.

{

o a	 o 	 a	 o

. ? . Concrete Platform,
^^^ 

6,Mln	 ^ ' f

Figure 40. Required watertight concrete pump platform for hand pumps instalted outside. The platform shall be moundec
so water does not accumulate around the well casing.
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NOTE=
Well overflow pipe shall	 only be /"stalled it
physical damage would otherwise occur due to
water escaping upnard crround the Casing or
to prevent freezing of the top of the well,
should It not he deslred to construct an
Insulated structure over the well.	 However,
the Insulated structure would be prefered
for frost 'oeaicctlon,	 rhou/d the aver{!ow
pipe not ba necessary to prevent physlcal

i 	

I ^ Welllmy

damage fo the well. f t

Throttling valve Box –shaved
4throttle to the Iouverear structure i^

nWX1 nuae posslG/e. Ott
See note Abort. Approved sanllory well seat 5z

 fop plate type .frith
expcmdah/e rubher gasket —	 : --- --^ —^ —

Cable opening through -
seal must he sealed —	 •- --	 –
watertlght

Electrical condulef Electrical
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d

d_	
/2m12
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^

DJachaeye to grade oil
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4
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12fryn^
47^ (	 \\$ampling ^AUCef
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Only accepta6la check'`
well.

34rhmerslhle pamfp

Figure 41. Overflow piping arrangement for a flowing well with a submersible pump.
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Figure 42, Flowing well installation with a surge tank instead of an overflow piping arrangement.

(3) Yard hydrants without underground bleeds and without pump installation equipment. The inside area of a pit may not be
hose threaded outlets maybe insta lled without additional back- less than 24 square feet.
flow protection if the outlet of the yard hydrants complies with the 2, `Width', The width of the pit shall be not less than 213 of
air gap requirements in s. Comm 82.41. ` the length.

Dote: Chapter IL11R 84 requires that backflow preven
ti

on devices such as hose
connec tion vacuum breakers, backtlow preventers with intermediate atmospheric 3. `Height', The height inside shall be at least 6 feet, but not
vent and reduced pressure principle backflow preventers must be. reviewed by and less than 6 inches higher than any equipment installed in the pit.
receive device approval from DILHR. Chapter Comm 82 requirements do not allow
backflowpreven terstobeburiedorinstalledinapit.Installationofhoseconnection

 ,
4.	 Walls, floor and roof thicknesses'. The wall thickness

vacuum breakers in areas subjectto frcezingmust be ofthe type that allows Chaining. shall be at least 6 inches and waterproof.ne floor thickness shalt
DTLHR plan approval must be received prior to the installation of a reduced pressum

be at least 4 inches when the floor bears on afooting. Floors used
principle backilow preventer. Reduced pressure principle backflowpreventers must

be installed by a plumber licensed under ch. 145, Slats. and listed by D1LHR to do wall footing shall be at least 6 inches thick from the outsideas a 	 g
such work.Thedevicemustbe tested atleastoneeayearbyaDlLHR listed backflow edge of the floor to apoint at least one foot inside the wall of the
preven tion device tester, pit. The roof thickness shall be at least 5 inches.

History: Cr. Register, January, 1991, No. 421,e1f.2-1-91; correction in(intro .)
made under s. 13.93 (2m) (b) 12., Stats., Register, September, No. 465, corrections (b) Construction. 1. `Material'. The pit shall be constructed
made under s. 13,93 (2m) (1,) 4., Stats., Register, septembcr,1996, No. 469. of reinforced poured concrete thoroughly puddled in place, The

NR 812.36	 Pits. (1) APPRovAis To Coz-4mucr PITS. A pit
concrete shall be prepared according to the specifications of s. NR

structure that is completely or partially below the ground surface 812.26 (7) (b) 2. or by using clean water and washed sand and

or below a building floor used for the housing of wells, offset gravel or crushed rock in the following proportions: Iparteement,

pumps, pressure tanks or heads of pressure tanks may not be 2 parts sand and 3 parts gravel. The water—cement ratio may not

constructed without prior written approval. Subsurface well or exceed 6 gallons of water per 94 pounds of cement. A 6 bag con-

pump rooms (alcoves) adjoining a basement are pits. Applications
crete mix per cubic yard with a 28—day design strength of at least

shall be submitted to the department on forms provided by the de- 3,000 lbs, per foot and a slump test of no more than 3 inches may

partment. Pits used only for the housing of valves are exempt from be used.

the requirements of this section except that a pit used for this pur- 2. `Watertight juncture'. The junction of walls, floor and roof
pose shall be watertight, may not be connected to a sewer, shall be shall be made watertight by use of water stops or keyed joints,
drained to permeable soil or to the ground surface and may not be Conduits or similar connection with the pit shall be watertight.
subject to flooding. 3. 'Reinforcement'. The deck or pit roof and walls of the pit

(2) SPECIFICATION FOR NEw PITS. Pits shall conform to figure structure shall be reinforced with bars or wire mesh to insure
45 and the following minimum specifications: strength and durability.

(a) Dimensions.	 1. Area. Five square feet of free floor area 4. `Elevation of pit roof'. The pit roof, deck or wall top shall
shall be provided for each square foot of area required for any be above the ground surface.
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(c) Manhole opening. 1. 'Placement'. The pit shall be pro-
vided with a manhole opening. The opening shall be located di-
rectly over the well; unless the well casing pipe itself extends
through the roof, or if a capped section of well casing pipe at least
equal in diameter to the well casing pipe is cast into the pit roof
directly over the well

2. 'Size'. The manhole opening shall he at least 20 inches
square or 20 inches in diameter and shall be sufficiently large to
allow en trance or removal of any unit or equipment to be installed
in the pit.	 ..

3. 'Curbing'. The manhole opening shall be provided with
a raised concrete curbing at least 4inches thick. The curbing shall
extend at least 4 inches above the pit roof.

4. `Cover'; A structurally substantial, watertight, overlap-
ping, tight—fitting, cover with skirted sides at least 3 inches high
shall be provided for the manhole. The department recommends
that a welded sheet steel cover be used, but a cover made out of
lumber and covered in turn with sheet metal or tin may be accept-
able if waterproof.

5. 'Exceptions'. A watertight, cast iron manhole frame and
cover with a gasket may be substituted for a curbed manhole.
When the pitis a subsurface pumproom (alcove) adjoining abase-
ment  foundation, a watertight concrete plug may be substituted
for a curbed manhole if the roof of the pit terminates in a walkway,
breezeway, patio or porch, providing the pit is reasonably accessi-
ble.

NOTE=
Well arerfroai pipe shdl1 	only br kje lied if
pSysKOJ do"Se "Mid omere=se occur due to
iter	

r
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nswFried s/suefure o'er tre mafr. H—eve ,the 6,s,.1rted	 slr..cfore	 R-a.H he	 -4fer.ed
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Figure 43. Overnow piping arrangement for a flowing well with a surge tank and with no pump.
(d) Drainage. 1.: 'Gravity drain'. The pit shall be drained by 2. Well': The well vent pipe shall extend to the top of the pit

a watertight gravity drain discharging to the ground surface at a
point at least 8 feel from the well. The drain shall be constructed
of materials conforming to ch. ILHR 84 and shall have a minimum
diameter of 2 inches with a screened outlet.

2, 'Pits adjoining basements (alcoves)'. The subsurface
pumproom pit may be drained to the basement floor if the pit floor
slopes toward the basement and if the. basement is adequately
drained. If the basement is not adequately drained, a gravi ty drain
shall be provided for the pit. The.pit floor shall be one foot above
the basement floor.::.

Note: Pits adjoining basements (alcoves) arc "subsurfa ce pumprooms ' .
(e) Termination of well casing pipe, The well casing pipe shall

terminate at least 12 inches above the pit floor and be provided
with an approved watertight seal.

(f) Yenning. 1. 'Pit'. A pit should be vented with two, 2—inch
diameter or larger galvanized steel pipes located in opposite cor-
ners, one pipe to extend to within one foot of the pit floor and the
other to extend only through the pit roof. If used, the upper end of
the vent pipes shall terminate with return bends and screened out-
lets.

and terminate with a return bend and a screened outlet.
(g) Fialpp installation. The free space in the pit around the well

casing pipe shall be maintained so that the top of the well casing
pipe is readily accessible for installation, adjustment or removal
of an approved well seal and for the installation and removal of the
pump or piping.

History: Cr.Register,.lanuary,1991,No.421,eff.2--1--41;am.(i),Rcgister,Sep-
tembe , 1994, No. 465, eff. 10-1-94.

NR812.37 Watertreatment. (1) ScopE.This section ap-
plies to treatment of water for potable use in a private or noncom-
munity water system except for the disinfection treatment, batch
chlorination, and acidification prescribed in ss. NR.812.22 and
812.41:.

(2) GENERAL STANDARDS, (a) Water treatment devices
installed in a water system shall have a DILHR plumbing product
approval in accordance with chs. ILHR 82 and 84.

(b) A water supply to be treated for health related contaminants
or requi ring approval under sub. (3) shall produce bacteriological-
ly safe water prior to treatment, unless the depa rtment determines

Regisie , September, 1996, No. 489



ymia

a._

`
r
 :

^^.s

1

> ;a4

12'min.

zur{oce
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that a bacteriologically safe water supply is not available. The wa- and, if specified, department written installation approval condi-
ter system owner or operator shall assure that the water supply re- tions. If there is a conflict between the manufacturer's instructions
mains bacteriologically safe after installation of a water treatment and the code requirements or approval conditions, the code re-
device. Health related contaminants are those contaminants for quirements and approval conditions shall take precedence.
which: primary drinking water standards are established in ch. NR (d) Water treatment devices shall be installed by a:
803, public health groundwater quality standards are established 1. DH HR licensed plumber if installed following the pres-
in ch. NR 140, and health advisories are established on a contami- sure tank;
nant specific basis by the dep artment. 2. Licensed pump installer if installed before the pressure

Note; no department recommends that a bacteriologically safe water supply be .
used when any water treatment deviceis installed for removal of any contaminant for tank,

any purpose. 3. Property owner in a one family building owned and occu-
(c)' Water treatment devices shall be installed in accordance pied by the owner as their home or farm building, except where

with the manufacturer's printed instructions, chs. ILHR 82 and 84, a DILHR licensed plumber is required by local ordinance.
Screened

vend

unloader

Figure 44. Pump installation for a well with a submersible pump and a buried pressure tank less than 1,000 ga
ll

ons, middle drawing, or greater than 1,000 gallons, at
right.

(e) Treatment for control of:bacte riologically unsafe water in	 (h) Discharge or disposal of contaminated wastewater, filter
a private or noncommunity water system or for control of contam-
inant .levels in excess of primary drinking water standards or
health advisories in a rtoncommunity water system shall be con-
sidered only after constructing a new well or reconstructing an ex-
isting well in accordance with criteria speci fied by the department
staff or after the department determines that an alternative safe
water system is not available.

(f) The installation of a water treatment device shall supple-
ment and not replace proper well location, construction and water
supply protection,

(g) Unless otherwise stated in the department's installation ap-
proval, treatment devices requiring approval under sub. (3) shall
be designed and installed to assure control of all water provided
by the water system. The department's installation approval may
exclude treatment of water being supplied for certain uses includ-
ing, but not limited to, outside hose bibbs, fire protection systems,
bo ilers used for space heating, turf sprinkler systems and non--
food process water.

media, or gases shall comply with applicable State and Federal
regulations.

(i) All chemicals used for addition to a water system shall be
certified by NSF according to NSF Standard No. 60 or shall be ap-
proved by the department.

Note. The listed NSF standard is available for inspoetion at the department ofnatu-
ral resources, the secretary of state and the revisor of statutes, and may be obtained
for personalusc from theNational Sanitation Foundation Testing laboratories, Inc.;
P.O. Box 1468, Ann Arbor, MI 48106.

(3) INsTALLATION APPROVAL REQUIRED. Department installa-
tion approval shall be obtained p rior to installation . if any of the
following conditions apply:

(a) The water treatment device is intended to control bacterio-
logically unsafe water.

(b) The water treatment device is to. be installed on or within
the well or when water treatment occurs within the well,

(c) The water treatment device is intended to con trol contami-
nant levels in excess of primary drinking water standards in a pri-
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vate water system and the contaminant levels exceed the influent Complex contamination of a water system may include; but is not
concentrations specified in the DILHR plumbing product approv- Iimited to the following:
al letter.	 1. Multiple contaminants;

(d) The water treatment device or treatment system is intended 	 2. Contaminants in excess of health adviso ry levels; or.
to control corrosion or to control, or remove or prevent contami- 	 3. Contaminants in excess of public health groundwater qual- .
nant levels in excess of primary d rinking water standards; health ity standards.
advisories or action levels in a noncommunity water system. 	 (f) The department has ordered the discontinued use of awater

(e) The department informs the water system owner or opera- system.
for that the water system contamination is complex and depart- 	 (g) Fluoride treatment of a water system.
ment installation approval of a water treatment device is required. , 	 (h) The installation of a water treatment plant facility.
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Figmv 45. Minimum requirements for approved new well pits.

- (4) APPLICATION AND APPROVAL CONDITIONS. (a) In addition: ment device; provide a sketch of the proposed installation; include
to the information required in s. NR 812.09 (2), the department information on results of an analysis of coliform bacte ria taken
may require the applicant to describe the proposed water treat- within 6 weeks of application and analysis of contaminants in-
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tended to be controlled by the water treatment device; and de-
scribe the proposed water quality monitoring, operating, and
maintenance programs. Additional sampling and :information
may be requested depending on the nature of the contamination
and other site specific conditions. Analysis of,samples . shall be
performed by a Wisconsin certified laboratory.

(b) . The department may require operational procedures, in-
cluding periodic sampling and analysis, device maintenance, and
inspection provisions in its installation approval of a water treat-
ment device.

(c) The department may require the owner to file a statement
on the property deed regarding the need for a water treatment de-
vice.

(d) The department may require the water system owner or op-
erator to shut off, by pass or disconnect a water treatment device
installed upstream of the first sampling faucet after the well for a
period of up to two weeks in order to obtain a sample of untreated
water for purposes of analysis for coliform bacteria or other con-
taminants.

(e) At a minimum, fluoride treatment installations or corrosion
control treatment system installations shall comply with the fol-
lowing standards:

1. The fluoride or the corrosion control chemical is added
with a positive displacement-type feed pump;

2. A spring loaded check valve is installed between the posi-
tive displacement-type feed pomp and the point of injection to
prevent backflow of untreated water into the solution lank;

3. A spring loaded check valve is installed to prevent the si-
phoning of fluoride or corrosion control chemical into the water;

4. The feed pump and the well pump are electrically wired in
interlock with a flow switch connected in series from the feed
pump into the well pump and there are no water outlets upstream
of the point of fluoride or corrosion control chemical injection;

5. The feed pump has a metering device for measuring fluo-
ride or corrosion control chemical flow rates; and

6. The chemical storage tank is covered and installed at an
elevation lower than the feed pump.

Note: Primary drinking water standards are contained in ch. NR 809.
Note; All owners or operators of water systems containing contaminants should

consider the merits and availability of a naturally safe water systemprior to consider-
ing the alternative of long-term water treatment device installation and use. If water
treatment has been selected, then point-of-catty water ttratment devices should be
considered for those contaminants that may have dermal or inhalation exposure'
routes.

History: Cr, Register, January,1991,No.421,cff.2--1--91;am.(3)(d),(4)(e)(in-
tro.),1., 3. to 6., cr. (2) (i), (3) (h), Register, September, 1994, No. 465, elf, 10-1-94.

NR 812.38 Injection of fertilizers or pesticides for
agricultural purposes. (1) POTABLE WATER SUPPLIES OR3YS-
TEMS. Chemical addition to a potable well or water system may
only be undertaken according to the requirements of s. NR 812.37.
The injection of fertilizers or pesticides into a potable well or wa-
ter system is prohibited. Fertilizers or pesticides may be used with
potable water systems by repumping from a tank or a pond. The
discharge from the well pump into a reservoir or pond shall have
a free fall from a point at least 2 feet above the established reser-
voir or pond overflow elevation,

(2) NONPOTABLE WATER SUPPLIES. (a) Injection offertilizers.
1. Injection of fertilizers into a nonpotable well, well pump suc-
tion pipe or pump column is prohibited.

2. Fertilizer may be injected in the discharge pipe of a booster
pump delivering water from a tank or sealed pond into which the
well pump discharges through an air gap from a point atleast2 dis-
charge pipe diameters above the overflow level of the tank or
pond.

3. Fertilizer may be injected into the well pump discharge
pipe of a nonpotable water system if it is injected with a positive
displacement type chemical feed pump or other approved equip-
ment at a point downstream of a reduced pressure principle back-
flow preventer which complies with ch. IHLR 84 and is installed

in accordance with ch. Comm 82 or downstream of an UL ap-
proved check valve installed in the well pump discharge pipe at
the well site. The chemical feed pump shall be shut off at least 10
minutes prior to shutting off of the well pump so as to . purge the
chemical from the water system.

4. Fertilizer maybe introduced into the well pump discharge
pipe of a . nonpotable water system if it is aspirated into the . well
pump discharge pipe with a venturi-type aspirator and the injec-
tion point is downstream of a barometric' pipe loop extending at .
least 35 feet above the highest part of the downstream discharge
piping.

(b) Injection of pesticides. 1. The injection of pesticides into
a nonpotable well, well pump suction pipe or pump column is pro-
hibited.

2. Pesticide may be injected in the discharge pipe of a booster
pump delivering water from a tank or pond into which the well
pump discharges through an air gap from a point at least 2 dis-
charge pipe diameters above the overflow level of the tank or
pond.

3. Pesticide maybe injected into the well pump discharge pipe
of a nonpotable water system if it is injected with a positive dis-
placemeri type chemical feed pump or other approved equipment
at a point downstream of a reduced pressure principle backflow
preventer, which complies with ch. ILHR 84 and is installed in the
well pump discharge pipe at the well site but subject to the follow-
ing conditions:

a. The department shall be notified by the owner of the non-
potable water system of when and where a reduced pressure prin-
ciple backflow preventer is installed in a system and when it is re-
moved,

b. The reduced pressure principle backflow preventer shall be
installed and maintained in accordance with ch. Comm 82,

c. The reduced pressure principle backflow preventer shall be
installed above the regional flood level and the location shall be
accessible for testing, inspection and maintenance,

d. The reduced pressure principle backflow preventer may
not be bypassed or made inoperative nor removed from an irriga-
tion system in which pesticides continue to be injected into the
well pump discharge pipe,

e. Annual testing of the reduced pressure principle backflow
preventer shall be conducted with a differential pressure gauge in
accordance with the ASSE Standard 1013 testing method for re-
duced pressure principle backflow preventers by a DILHR listed
backflow prevention device tester, and the owner of the system
shall send a report of the test results to DILHR at least once each
year, and

f. Pesticide application and use in compliance with this sec-
tion shall conform to ch. ATCP 29.

Note: Lists of DILHR approved reduced principle backflow pmventcrs are avail-
able from DILHR. Listing as a tester of reduced pressure principle backflowprevent-
ers may be obtained following successful completion of a training course accepted
by DILHR. Lists of testers willing to perform therequired testing are available from
DILHR.

4. Pesticide may be introduced into the well pump discharge
pipe of a nonpotable. water system if it is aspirated into the well
pump discharge pipe with a venturi-type aspirator and the injec-
tion point is downstream of a barometric pipe loop extending at
least 35 feet above the highest part of the downstream discharge
piping.

History: Cr. Register, January, 1991, No. 421, cif. 2-1-91; correction in (2) (b)
3, f. made under s. 13.93 (2m) (b) 7., Stats., Register September, 1994, No. 465;
corrections made under s, 13.93 (2m) (h) 7., Stam, Register, Seplember, 1996,
No. 489.

NR 812.39 High capacity well water level and water
usage measurement. (1) WELLWATER LEVEL MEASUREMENT.
The department may require the installation and calibration of
means for the measurement of static and pumping well water lev-
els for any high capacity well and may require the operator of the
well to submit monthly reports of this information. Installation
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shall be made inn manner as to prevent entrance of contaminants
to the water system and in compliance with approval conditions
and as depicted in figure 39.

(a) When an air line with altitude gauge is installed in a well,
the equipment and installation shall meet the following require-.
merits:

1. When the top of the well is not housed in a pumphouse or.:
other structure, that portion of the air line extending above the
pump discharge head or well seal, and to a depth of at least 3 feet
into the well, shall be metal or shall be fiber or wire—braided rein-.
forced tubing. An "air quick-disconnect" fitting shall be installed
for the. top of the air line such that the altitude or pressure gauge
may be easily removed and storedin a dry place when water levels
are not being measured. The "air quick-disconnect" fitting shall
be installed to point downward or shall be capped such that con-
tammants cannot enter the air line.

2. A silicone rubber sealant or a watertight threaded metal fit-
ting shall be used to seal the opening in the pump discharge head
or the well seal through which `the.air line extends.

(b) When an electrical water level sensing device, a steel tape
or similar means for use in measuring water levels is used in lieu
of an air line with altitude gauge, theopening' in the pump dis-
charge head or well seal used for the measurements shall be seated
watertight when water levels are not being measured.

(2) RECORDING TOTAL WATER USAGE. The department may re-
quire the installation and calibration of means. for the recording of
total water. usage from a high capacity well and may require the .
operator to the well to submit monthly reports of this information..,

History: Cr. Register, January,1991, No. 421, eff. 2-1-9.1.

NR 812.44 Above ground pumphouses. When a
structure is constructed to house a well, pump, pressure tank, other
appurtenances or any combination thereof, the structure shall be
weather-- and frost—proof, if needed. Above ground pumphouses
shall be constructed with the following minimum features:

(1) When a poured—concrete floor is provided, the top of the
floor shall be at least 4 inches above the established ground grade
and sloped toward the drain or door, or away from the well. A wa-
tertight bond shall be provided between the well casing pipe and
the concrete;

(2) A door opening outward when the structure is large
enough, or a trapped floor drain discharging to the ground surface
at least 8 feet from the well when a door is not installed;

(3) Protection from freezing for the well, pressure tank and
piping, if needed;

(4) Hinged roof or removablehatch over the well or some pro-
vision for pulling the pump; and

(5) The structure may not be used for storage materials that
could contaminate the well.

Note: Dimensions, insulated walls and roof and actual details of wall and roof de-
sign are optional. See figure 46.

History: Cr. Register, January 1991, No.421, eff. 2-1-91; am. (intro.), Register,
September, 1994, No. 465, eff. t0A 94.

NR 812.41 Disinfection, flushing and sampling.
(1) DiSlNFliON. When a potable well is entered for the purpose
of installing, replacing or repairing equipment located within the
well, the well and discharge piping shall be thoroughly disinfected
by the pump installer or by the person who installed the pump us-
ing sodium hypochiorite or calcium hypochlorite. Chlorine com-
pounds having additives may not he used.

(a) The disinfectant shall be dispersed throughout the entire
water column and in the water system.

(b) A chlorine solution with a minimum of100mgllofchlorine
shall be used to disinfect wells and water systems.

(c) The disinfectant solution shall be prepared according to s.
NR 812.22 (4) and shall remain in the system at least 8 hours, ex-
cept foremergency situations when water is needed without delay.

A contact time of at least 30 minutes snail be provided for emer-
gency situations.

(2) : FLusHiXG. The pump installer or his or her agent shall
thoroughly flush the system of chlorine after disinfecting and be-
fore the pump is placed in normal service.

(3) SAMPLING. (a) For potable wells, the pump installer, or his
or her agent or the owner shall collect a water sample to be ana-
lyzed for coliform bacteria following completion of the original
pump installation before the system is placed into service or there-
after anytime the well or well casing pipe is entered for the pur-
pose of installing, replacing or repairing equipment located within
the well. If the pump installer uses the well owner as the agent to
collect the water sample, the pump installer shall provide the own-
er with the appropriate sample bottle and laboratory form. The de-
partment recommends the sample also be analyzed for nitrate.
When required; the sample shall be collected within 30 days after
completion of the work. If the installation is completed at a time
when the sample will be received at a certified laboratory later
than 48 hours after the sample was collected, the sample does not
have to be taken before the system is placed into service.

Note: R,, department strongly recommends that a water sample be collected in
all cases.

Note: Tltopump installer may designate the owner, theptoperty lessee or anyothcr
person to flush the system or collect the sample.

(b) The water sample shall be submitted according to the re-
quirements in s. NR 812.22 (6) (b).

(c) The pump installer shall provide the well owner or the well
owner's agent, with a copy of the laboratory analysis report within
10 days of the pump installers receipt of the report.

History: Cr. Register, January,1991, No.421, eff.2-1-91; am. (1) (intro.), (3) (a),
(c), Register, September, 1994, No. 465, eff. 10-1-94.

Subchapter IV

Standards for Existing Installations

NR 812.42 "Criteria for evaluation. (1) LOCATTON,WELL

CONSTRUCTION AND WATER QuALr1Y,. Each existing water supply
installation shall be viewed as an individual unit and its accept-
ability €or use as a source of water shall be determined on the basis
of its location, construction, pump installation, pump discharge
piping arrangement and water quality. Existing installations shall
be evaluated according to and shall comply with the requirements
in effect at the time they were constructed or installed, or if
constructed or installed prior to April 24, 1936, with the standards
adopted on that date, except that installations shall meet the fur-
ther water quality, pit, reservoir, dug well, pump and pump dis-
charge and well location requirements of this section. The owner
shall verify the date of construction or installation or both. Exist-
ing installations having features not meeting the requirements of
this section or the code in effect at the time of construction or
installation shall be upgraded as specified in s. NR 812.04 (2) ac-
cording to requirements for new construction or shall be aban-
doned according to . the criteria and requirements of s. NR 812.26.
The department may.deny approval for operation of an existing
well requiring approval under s. NR 812.09 (4), if the well does
not meet the specifications of this chapter for new wells.

(a) Location. The well location shall conform to the require-
ments in effect at the time the well was constructed, or to the loca-
tion requirements of s. NR 812,08. However, if a contamination
source was installed after the well was constructed, the well loca-
tion shall conform to the requirements in effect at the time of
installation of the contamination source. If the well; was
constructed prior to April 24, 1936, the well shall be in a location
that provides reasonable sanitary protection. A well which meets
the location requirements in effect at the time of construction, but
does not meet the location requirements of s. NR 812.08 may only
be reconstructed with approval.

(b) Well construction. The well construction shall be in com-
pliance with the construction requirements in effect at the time the
well was constructed, except if the well was constructed prior to
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April 10, 1953, in which case the well construction shall be in .' ture shall be sealed watertight. The roof or deck shall be at or
compliance with the standards adopted on that date. A well above the ground surface. Requirements for existing pits are de-
constructed to meet the requirements in effect at the time of picted in figures 47 and 48,
construction, but not meeting the.construction requirements of ss. (b) Access. The pit shall be provided with a manhole opening,
NR 812.11 to 8I2.15 may only be reconstructed with approval. having a raised curbing edge at least 4 inches higher than the pit

(c) .li'aler garalit}:	 A well should produce, bacteriologically roof. A structurally substantial, waterproof, overlapping, tight-''
safe water and produce water free from contaminant levels in ex- fitting cover with skirted sides shall be provided for the manhole.
ceedence of the drinking water standards of s. NR 812.06. If a well A watertight, cast—iron manhole frame and cover bolted in place
does not produce bacteriologically safe water or produces water with a gasket may be substituted for a curbed manhole. A subsur-
containing contaminant levels in exceedence'of the drinking wa- face pumproom pit adjoining a basement or a pit not having the
ter standards of s, NR 812.06 the department may require the wa- manhole centered over the well may have a section of well casing
ter system to be upgraded to meet the requirements of this chapter pipe installed di rectly above the well. This pipe shall Be equal in
or abandoned according to : the criteria and requirements of s. NR size or larger than die well casing pipe and it shall be sealed with812.26. .:.

an approved well	 .seal or cap.
(2) Pros. -Existing pits used only for the housing of valves are

exempt from the requirements of this section ex cept that a pit used .''
(^)	 Drainage,	 The department recommends that a pit be

for this purpose shall be watertight, may not be connected to a drained ; by a separate, metal, gravity drain.discharging to the
sewer, shall be drained to permeable soil or to the ground surface, ground surface or to a subsurface pocket of permeable. sand or .
and may not be subject to flooding. Existing well or pressure tank gravel. The drain pipe , shall be watertight. If there is a backf[ow
pits, alcoves and subsurface pumprooms constructed after April or seepage from the drain into the pit at any time, the drain shall
10, 1953 shall be approved and shall either comply with the condi- be sealed. When a drain is not installed, the department recom-
tionsof an approval to construct the pit or the minimum require- mends that the pit have a watertight sump. A subsurface pump-,
ments of s. NR 812.36 (2). Pits constructed prior to April 10, 1953 room pit adjoining a Basement may be drained to the basement if
shall meet the following minimum requirements:. the basement is adequately drained. If the basement is not ade-' "

(a)	 Construction, 	 The entire pit or subsurface pumproom quately drained, a partition wall in t1	 entrance at least one foot
structure shall be constructed of reinforced watertight poured con- higher than th6pit floor shall be provided. Well subsurface pump-
cre te. If the pit or a subsurface pumproom pit.connected to a base- room pits adjoining basements where the basement is subject to
ment (alcove) has a history of being continuously , dry, walls of . flooding shall be discontinued for use as a well pit and the well
concrete block, brick or stone with mortared joints may be ac- shall be abandoned according to s. NR 812.26. The pit need not
cepted. The walls, floor and roof shall be crack—free and water- be abandoned. Pit drains or sump pump discharge pipes may not
tight. The junction of walls and floors and all openings in the st rue- be directly connected to a sewer or other plumbing system.

Removable or

Optional. hinged roof

Thermosta t ica l l y .	 . or roof door

controlled
heater:: Pressure

tank

Siding of weather-
Electrical corttrol6. resistant material

Sampling faucet insulation

Approved
well seat	 12"m11.

Ground in
.

Drain outlet
surface	 +,..	 Q min. . .

I d!

r„
;i^

eo	 4 a ^	 ,.•' a.<a* ,	 +^^tii•
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..r^o _^^: . `a.
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a ,s Watertight seas

Electrical
conduit pipe Distribution

pipe lines

Steel casing pipe	

1
f

To pump

Figure 46. Purnphouse specifications.
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watertight Steel, Cast Iron or Copper

Figure 47. Minimum requirements for existing well pits.

(d) Well height.. The well casing pipe shall terminate at least above the established ground grade, the curbing shall terminate at
6 inches above the floor of a pit or a subsurface pumproom pit (al- least 6 inches above the reservoir roof. The manhole shall be pro-
cove) connected to a basement and shall be provided with an ap- vided with a waterproof, tight—fitting, overlapping metal cover
proved sanitary well seal. If the well casing pipe does not extend with skirted sides.
at least 6 inches above the floor, the pit may remain in service only (c) A Teservoir overflow . pipe shall be installed watertight just
if the well casing pipe is extended to at least 12 inches above the under the roof of the reservoir and entirely above the established
pit floor and if the pit structure meets the requirements of this sec- ground grade. It shall terminate at a point at least 12 inches above
tion. If the pit is a subsurface pumproom (alcove) connected to a the established ground grade with a screened, downturned elbow.
basement and the pit floor is lower than the basement floor, the If an existing over

flow pipe is totally buried between the reservoir
floor shall be raised to a height at least even with the basement and its outlet, it shall be eliminated 

by properly sealing the pipefloor by pouring concrete. The well casing pipe shall be extended
with concrete at the reservoir,at least 12 inches above the height of the newly poured pit floor.

Pit venting. ell	 pipes, if used, shall be located in 	 (d) A gravity discharge pipe to the reservoir >shall extend en-
(e) g	 itp vent p	 tirel above established round grade and through the roof of theopposite corners. One pipe shall extend to within one foot of the 	 y	 g	 g	 g

pit floor and the other extend only down through the pit roof. The rese rvoir or manhole curbing. Service pipe connections shall be
upper end of each vent pipe shall extend watertight through the pit sealed watertight..A pressurized servic e. pipe may be connected to
roof and terminate with a reverse bend and screened outlet. 	 the reservoir below ground grade provided it is under a continuous.

Note: Approval has been required to construct a pit since April 10, 1953. 	 pressure which is greater than the ground surface elevation.

(3) NONCOMPLYING i}rrs. When the pit structure does not meet 	 (e) The reservoir shall meet the location requirements listed in
the minimum construction requirements of sub. (2) or when water. Table.A in effect at the time of its construction.
gains access to a pit through the floor or walls, the pit shall be	 (f) When a below ground—grade reservoir is to be abandoned,
abandoned and filled after properly extending the well casing pipe it shall be filled according to dug well abandonment requirements
above grade or properly abandoning the existing well according of s. NR 812.26 (7) (a) 4. for dug wells,
to S. NR 812.26. At least one wall of . the pit shall be removed or
the wall perforated, and the floor shall be perforated to facilitate (5) DUG wBLLS: An existing dug well may be continued in ser-
good drainage. If the pit is a subsurface pumproom, the pit need vice only if it continuously produces water bacteriologically safe
not be filled. Any modifications to the pit allowed by the depart- and containing contaminant levels below the d rinking water stan-
ment shall be made to meet the requirements for new pits in s. NR dards of s. NR 812,06. Use of dug wells is not recommended by
812.36.	 the department. A dug well may not be reconstructed without ap-

(4) RESERVOIRS, (a) An existing reservoir shalt be constructed proval• Existing dug wells shall meet the fo llowing minimum
of steel or reinforced concrete. If constructed with concrete, the construction requirements:
roof shall be watertight, reinforced, poured concrete having a (a) Curbing. The curbing of every dug well shall be of water-
thickness of at least S inches, The walls and floor of the reservoir tight reinforced poured concrete or at least 3116 inch thick steel
shall be watertight and constructed of reinforced, poured concrete curbing with watertight joints. Fieldstone curbing may not be
or equivalent watertight construction.	 used. The curbing shall extend above grade at least 8 inches and

(b) The manhole curbing shall extend at least 12 inches above be protected from flooding. An open annular .space inay not exist
the established ground grade. If the reservoir roof terminates around the dug well curbing:
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well seal or cup
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Figure 48. Requirements for an e xisting pit connected to a basement (subsurface rangement. Unprotected buried suction lines not enclosed in con-

punip1DOm) duit may not be used. Nonpressure conduit shall be welded or
(b) Depth. If the well was dug after June,1975, the watertight threaded watertight to the well casing pipe and shall be. at least 4

curbing shall extend to a depth of at least 25 feet below ground sur- inches in diameter and shall enter the basement such that the bot-
face and the well shall produce bacteriologically safe water. If the tom of the conduit is at least 6 inches above the basement floor.
well was dug prior to June, I975, thematertight curbing shall ex- Note. Tbp, depa rtment recommends that the pump impe ller or cylinder of pump
tend to at least the 15-foot depthand the well shall produce bacte- . units be located in basements not subject to hooding and be at le ast one foot above.
riologically safe water. the floor. See figures 49 and 50 for nonprmure conduit installations.

(c) Cover. The dug well cover shall be of watertight, reinforced 3. Buried submersible pump discharge pipes connected to pit-

concre te at least 5 inches thick and wide enough to overlap the less adapters or pitless units shall conform to the specifications in
curbing by. at least 2 inches. It shall. provide a tight seal and be. free s. NR 812.17 for steel pipe or shall conform to the requirements
of joints. A steel well casing pipe sleeve meeting the requirement . in the "Pipe and Tubing for water. services and p rivate water
for potable well casing pipe in s. NR 812.17 shall extend water- mains" table in ch. ILIIR 84. This pipe shall be maintained under
tight through the cover to provide access for installing the pump, system pressure at all times. No check valve may be placed in the
The steel well casing pipe sleeve shall extend at least 8 inches pump discharge line between a pitless adapter.or unit and a pres-
above the cover and have a watertight seal ., 	` sure tank or, other pressure vessel. The check valve shall be located

(d)' Equipment location. Pumping' 'equiprneniof attachments either at the top of the submersible pump, in that portion of the dis-

may not be installed for a dug well so that access to the, interior of charge pipe within the well or on the spool of an approved spool—

the well will be required for maintenance or repair. type pitless unit.

(6) PUMP AND PUMP DISCHARGE INSTALLMONS. Existing pump (b)' Installation for water supplies serving installations other
installations constructed prior to April 10, 1953 shall reasonably than schools, high capacity well installations and those installa-
comply to the requirements that went into effect on April 10, 1953. tions identified in par. (a) shatl'meet the following requirements:
Existing pump installations constructed after April 10, 1953 shall 1. The subsurface connection to the well casing pipe may be
conform to the following requirements: made with an approved factory—assembled pitless unit providing

(a) Installations for water supplies serving a maximum total of the unit is installed according to the requirements of s.. NR 812.31
3 families in residential units shal l. meet the following require- (1) & (3) or (4).
ments: 2. For off—set pump installations, any suction pipe shall been-

1. The subsurface connection to the well casing pipe may be closed in a sealed pressurized conduit between the connection_ to
made with an approved weld—on pitless adapter or with an ap- the welt casing pipe and a basement, or shall be connected to the
proved pitless unit providing the adapter or unit is installed ac-; well with an approved factory—assembled pitless unit designed for
cording to the requirements of s. NR 812.31 (1), (2) (a), (3). and, and having a concentric pressurized piping arrangement. Unpro-
(4)... tested buried suction lines or . suction lines enclosed in nonpres-

2. For off—set pump installations, any buried suction pipe sure conduits may not be. used. The pipe for a pressurized conduit
shall be contained in a sealed pressurized conduit or nonpressur- shall meet the requirements of Table .V and shall enter the base-
ized conduit, meeting the pipe requirements of Table V, between men( such that any pump suction pipe in the basement not en-
the connection to the well casing pipe and a basement, or shalt be closed in a pressurized conduit shall be at least 6 inches above the
property connected to the well with an approved pitless adapter or basement floor. The department recommends that the pump im-
pitless unit designed for and used with a concentric piping ar- peller or cylinder of pump units be located in basements not sub-
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ject to 
fl

ooding and be at least one foot above the floor. See figures the pump base flange is bolted watertight to a well casing pipe
34-36 for pressurized conduit installations. flange and has a gasket seal; if the pump is firmly threaded to the

3. Buried submersible pump discharge pipes connected to pit- well casing pipe for small diameter pipe; or if the structured base
less units shall meet the requirements of sub. (6) (a) 3."' of the pump has recesses and is bolted to the top of the well casing

4. When an existing offset pump installation using anon pipe which is at least 2 feet above the regional flood elevation. The
well  casing pipe flange	 the top of the well casing pipe shall ter

pressure conduit has been or will be converted to a submersible is	
inurinate at the height indicated	 sub. (7).pump installation, the basement end of the non—pressure conduit

shall be permanently sealed watertight, except when the conduit (f) Pumip connections to rese rvoirs. If water is pumped to a

does not extend at least 6 inches above the basement floor, in reservoir, the piping attachment to the pump shall be made with

which case the non—pressure conduit shall be completely elimi- watertight pipe, fittings. The discharge pipe from the pump shall

nated and replaced with pressurized discharge piping according enter the reservoir in a watertight manner through that portion of

to the requirements of ss. NR 812.28 and 812.32 (4). the structure extending above the ground grade, unless a subsur-

(c) Pump installations for water supplies serving schools and
face reservoir supply pipe is connected to the well by an approved
pitless adapter and the supply pipe can be maintained under a con-

high capacity wells shall be provided with an above—ground dis- tinuous pressure head which is greater than the:ground surface
charge meeting the minimum requirements of s. NR 812.32 (1) elevation. In such case the supply pipe shall terminate near the
(a), (5),(6) & (7), except when the high capacity or school approv- 	 „ bo ttom of the reservoir. A float control switch or low and high wa-
al allowed for alternate installation. ter level electrical pump-control elements may be provided to

(d) Pit pump setting. A pump located in a conforming pit shall control the pump. A check valve may be installed only in the por-
be installed to allow the sealing of the top of the well with an ap- tion of the pump discharge pipe located within the well.
proved sanitary well seal. (g) Pump installations for flowing vvells Pump installations

(e) Hand pumps. Hand pumps may be continued in service if for flowing wells shall meet the requirements of s. NR 812.32 (9).
Approved
Well Seat

f

!b a 4^

TI '	 in.

Figure 49. Minimum requirements for pump installations for existing we lls with non pressure conduit connections.

(7) HH1G1M of E)USriNc WEr.LS. When a well is not terminated
in a basement, a pit, an alcove or a subsurface pumproom, the well
casing pipe shall extend above grade as follows:

(a) Wells constructed prior to April 10, 1953 shall terminate at
least 6 inches above establislted ground grade,

(b) Low capacity wells, except school and wastewater treat-
ment plant wells, constructed between 1953 and February 1, 1991
shall terminate at least 8 inches above established ground grade,

(c) High capacity, school and wastewater treatment plant wells
shall terminate at least 12 inches above established ground grade,
and

(d) All wells constructed after February 1, 1991 shall terminate
at least 12 inches above established ground grade.

(e) : All wells constructed on or after October 1, 1975 located
in a floodplain shall extend at least 2 feet above the regional flood
elevation for the well site.
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figure % Pump installation for an existing well with a deep well jet pump assembly and a non-pressure conduit.

U-
Valve

NR 81 2.42	 WISCONSIN ADMINISTRATIVE CODE 	 210

(8) EXISTING WELL SEALS AND CAPS. Wells constructed prior ' When a cap or seal is replaced, it shall be replaced with an ap-
to February 1, 1991 may be covered with overlapping caps rather proved vermin--proof cap or an approved sanitary well seal. The
than vermin—proof caps or seals. Sanitary seals having one or department recommends that a vermin—proof cap or seal be pro-
2—piece plate seals may be used, but 2—piece plate seals may be vided for an existing installation whenever any maintenance work.
used only if the well is enclosed in a pumphouse, building or pit, is done to the well or pump installation.
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Well Seat

7 fy^i
$,.171111. -

AAQ^

dot fit

  _

.. ..

:. 4 f.,4j ,...

J^a
.'J Pressure
iyP Approved

Tank

Adequate Weld or '?,` Well Seal	 Jet Pump

Threaded Tee xk

^^Non-pressure Conduit	 ^h	 Sample Faucet

Meeting NR812.17	 OKA 6"min.

t. t'

—PermanentWellCasing	 +^4 1

	

o°
'
a	

1.

(9) WELLS IN BASENIENIS AND ZVALKOLrrBASENIENTS. (a) Wells
in basements, not including tvells in subsurface pumprooms (al-
coves). 1. Wells constructed after April 10, 1953 terminating in
basements or Well 9 constructed after3uly of 1951 tenninatingun-
der a building addition shall be permanently abandoned according
to the requirements of s. NR 812.26 unless otherwise accepted by
the department.

2. Wells constructed prior to April 10, 1953 terminating in
basements shall be evaluated by the department on a case—by-
case basis. The criteria for evaluation shall be based on ' the sani-
tary safety of the well location and construction, pump installation
and condition of the basement in terms of the potential for the well
to continuously produce water free from contaminants. Screens
may not be replaced on driven—point wells terminating in base-
ments. When a driven point well screen needs ' replacement, the
driven--point well shall be permanently abandoned 'according to

the requirements of s. NR 812.26 unless otherwise accepted by the
department. Any replacement well shall meet the requirements for
new wells in this chapter.

(b) Wells in walkout basements. Existing installations termi-
nating in walkout basements may remain in service if the follow-
ing conditions are met:

1, It is possible to : wails directly outside front the walkout
basement without walking upstairs or upslope.

2. The surface of the ground around the door of the walkout
basement slopes down away from the door.. 	 ..

3. The well and pump are accessible for repair and removal.
4. The well produces water continuously free from contami-

nants in excess of the drinking water standards of s. NR 812.06.
History: Cr. Register, January, 1991, No. 421, W. 2-1 91; ant, (1) (int ro.), (a),

(b), (2) (intro), (a), (d), (5) (b), (6) (a) 2., (b) 2., (e), (7) (intro.) (9) (a) 1., er, (4) (f),
(6) (b) 4., (g), (7) (e), Register, September, 1994, No. 465, off. 10-I-94.
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Subchapter V
Variances

NR 812.43 Variances. (1) When strict compliance with
the requirements of this chapter is not feasible a va riance may be
requested. All variance requests shall be in w ri ting, except that for
situations that require an immediate response, a va riance may be
requested verbally from the owner or the owner's agent and a ver-
bal variance may be granted by the depa rtment and followed up
with a written confirmation. If the verbal request is made by the
owner's agent, the agent shall provide confirmation of the owner's
concurrence with the request. A variance request shall include the
names of the owner or owners and, if "own, the well driller, well
constructor or pump installer.. The reasons compliance with the
requirements for this chapter is not feasible shall be provided. The
department may request that additional information be submitted
by an owner or an owner's agent. The owner or owners shall sign
the variance request.. The departmentmay condition the issuance
of a variance by requiring additional construction or installation
features to safeguard the groundwater and water supplied by the
installation from contamination. Failure to comply with the condi-
tions of a variance or the applicable requirements of this chapter
voids the variance approval.

(2) The department may allow a high capaci ty well with a
pumping capacity less than 70 gallons per minute to be
constructed and to be installed with a pump according to low ca-
pacity standards if well water depressions and aquifer characteris-
tics warrant less stringent construction requirements.

1ltstoryt Cr. Register, January, 1991, No.421, eff.2-1-91; am. (1), Register, Sep-
tember, 1994, No. 465, eff. 10 4-44.
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Figure 51. Lino A. Percussion methods forlow capacity* and nonpotable high capac-
ity wells !it 	 aquifers overlain by caving material. we ll casing pipe
Shall extend to the 25-foot depth or 10 feet below the sta ge water level, whichever
is greater. The we ll casing pipe shalt be 2 inches minimum diameter and may be driv-
en from the ground surface .
*Not including school or wastewater treatment plant wells.
The we ll casing pipe may be d riven from the ground surface.
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Staet well casing plpe

	

Clay or bentonite slur ry or	 Upper entt;rged drillho.le

neat cement grout
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Figure 52, Line A. Rotary methods for low capacity* and nonpotable high capacity
wells in unconsolidated aquifers overlain by caving mate ri al, Well casing pipe shall
extend to thc25-foot depthor 10 feet below the static waterlevel, whichever is great-
er.

*Not including school or wastewater treatment plant wells.

Theupperenlarged drillhole shall be at lcast2 inches largerin diameter th an thenomi-
nal well casing pipe diameter for well casing pipe with welded joints. For threaded
and coupled well casing pipe, the diameter shall be at least 4 inches larger th an the
nominal diameter of the well casing pipe. During construction the upper enlarged
drillhole shall be maintained at full diameter by circulating drilling mud.

Figure53. Line B. Percussion methods for low capacity* and nonpotable high capac-
ity wells in unconsolidated aquifers overlain by non-caving material. Well casing
pipe shall extend tothe25-foot depth or 10 feet below the static water level. whichev-
er is greater.

*Not including school or wastewater treatment plant wells.

@ The upperenlarged drillhole shall extend to the bottom of any non-caving mate rial
or to the 20-foot depth, whichever is the lesser. As an alternative to constructing an
upperenlargeddrillhole, granular (8-mesh) bentonite may be mounded surrounding
the well casing pipe during dri ving.
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wells in unconsolidated aquifers overlain hy non-caving material. Well casing pipe
shall extend to the 25--foot depth or 10 feet below the static Water level, whichever 	 _	 „^,	 !	 I+	 ;
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*Not including school or wastewater treatment plant wells.

The upperenlarged dri llhole shall be at least 2inches largerindiameter than thonomi-
nal well casing pipe diameter for well casing pipe with rselded joints. For ,threaded 	Figure 55.1-ine C. Percussion methods for Inve capacity* anit nOnpoLable higheapac-

anti coupled well casing pipe, the diameter shall be at least 4 inches larger than the 	 ity wells in all type of bedrock with at least 40 feet of overlying caving material.

nominal diameter of the well casing pipe, During construction the upper enlarged.
	

Ile well casing pipe may be driven from the ground surface.

	

drillhole shall he maintained at full diameter by circula ting dri lling mud.	 *Not including school or wastewater treatment plant we lls.
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Figure 56. Line C. Rota ry methods for low capacity* and nonpotable high capacity
wells in all types of bedrock with at least 40 feet of overlying caving material.

*Not including school or wastewater treatment plant wells.

The upper enlarged drillhole shall beat least2 inches largcrin diameter than the nomi-
nal well casing pipe diameter for well casing pipe with welded joints. For threaded
and coupled well c asing pipe, the diameter shall beat least 4 inches larger than the
nominal diameter of the well casing pipe. Du ring construction the upper enlarged
drillhole shall be maintained at full diameter by circulating drilling mud.

Figure 57. Line D. Percussion methods for low capac€ty and nonpotable high capac-
ity wells in all types of bedrock with at least 40 feet of overlying non-caving material.

*Not including school or wastewater treatment plant wells.

@ The upper enlarged drillholeshall extend to the bottom of any non--caving material
or to the 20-foot depth, whichever is the lesser, As an alte rnative to constructing an
upper enlargeddrillhole, granular (8-mesh) bentonite may be mounded surrounding
the well casing pipe during driving.
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Figure 58. lane D. Rotary methods for low capacity* and nonpotable high capacity

wells in all types of bedrock with at least 40 feet of overlying non—caving material.

*Not including school or wastewater treatment plant wells.

neuppercnlarged drillhole shall beat least2 inches larger in diameter than the nomi-

nal well casing pipe diameter for well casing pipe with welded joints. For threaded

and coupled we
ll

 casing pipe, the diameter shall be at least 4 inches larger than the

nominal diameter of the well casing pipe. During construc
ti

on the upper enlarged

drillhole shall be maintained at full diameter by circula ting drilling mud.

Figure 59, Line H. Percussion methods for low capacity* and nonpotable high capac-
ity wells in all types of bedrock with less than40 feet of overlying non— caving mated-
al.

*Not including school or wastewater treatment plant wells.

Upper enlarged drillhole (diameter at least 2 inches larger than nominal well ca sing
pipe diameter). For well casing pipe with welded joints only.
For threaded and coupled well casing pipe, the 

diametershall be at least 4 inches larg-
er than the nominal diameter of the well casing pipe.

*Not including school or wastewater treatment plant wells.

no upperenlarged drAtholu shall be at teast2inches largerin diameter than the nomi-
nal well casing pipe diameter for well casing pipe with welded joints. For threaded
and coupled well casing pipe, the diameter shall be at least 4 inches larger than the
nominal well casing pipe diameter,
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Figure 60. Line F. Percussion methods for low capacity* and nonpotable high capacity wells in all types of bedrock with less than 40 feet of overlying caving mate rial.

'Tot including school or wastewater treatment plant welts.

For we ll casing pipe with welded joints only. For threaded and coupled well casing pipe the diameter sha ll be at least 4 inches larger than the nominal diameter of the well
casing pipe.
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Figure 61. Line R. Rotary methods for low capacity* and nonpotable high capacity
wells in all types of bedrock with less than 40 feet of overlying caving material.

Figure 62. Una H. Rotary methods for low copacity t and nonpotable high capacity
wells in all types of bedrock with less than 40 feet ofoverlying non--caving material.
*Not including school Or wastewater treatment plant wells.
The upper enlarged drillhole sballbcatleast2 inches larger indiameter than tbenorni-
nal well casing pipe diameter for well casing pipe with welded joints. For threaded
and coupled well casing pipe, the diameter shall be at least 4 inches larger than the
norrifnat well casing pipe diameter.
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Figure 63. Line F. Rotary and percussion methods for low capacity* and nonpotable
high capacity wells in limestoneand dolomite with lem than 10 feet ofovedyingma-
terial.

*Not including school or wastewater treatment plant wells.

The upperenlarged drillhole shall beat least2 inches large rindiameter than thenomi-
nal well casing pipe diameter for well casing pipe with welded joints. For threaded
and coupled well casing pipe, the diameter shall be at least 4 inches larger than the
nominal well casing pipe diameter.

Figure64. Line G. Percussion methods for potable high capacity, school, and waste-
water treatment plant wells in unconsolidated aquifers overlain by caving material.
The well casing pipe shalleatendto the tiO-foot depth or 20 feet below the static water
level, whichever is greater.

The diameter of tho upperenlarged drillhole shall be at least 3 inches larger than the
outside of diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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Figure 65. Line G. Rotary methods forpotable high capacity, school, and wastewater
treatment plant wells in unconsolidated aquifers overlain by caving material. The Figure 66. Line H, percussion' methods for potable high capacity, school, and waste-
well chsing pipe shall extend to the 60-foot depth or 20 feet below the static water water treatment pint wells in unconsolidated aquifers overlain by non-caving mate-
level, whichever is greater. riat. The well casing pipe shall extend to the 60-foot depth or M feet below the static
The diameter of the upper enlarged drillhole sball be at least 3 inches larger than the water level, whichever is greater,
outside diameter of the well c asing pipe or well casing pipe couplings, if used.

During construction the upper enlarged drlllhole shall be maintained at fu ll diameter The diameter of the uppercnlargcd drlllhole shall be at least 3 inches larger than the
by circulating drilling nwd. outside diameter of the we

ll

 casing pipe or well casing pipe couplings, if used.
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`^•	 '^ t ^'? :^a'::•••'..., r Figure 68. Line I. Percussion methods for potable hiyfi capacity, school, and waste-
water treatment plant we ll s in all types of bedrock with at least 64 feet of overlying
caving material. .

'e. 4? • ^ ;;	 : ^ -'. The diameter of the upper enlarged ddllhol e, shall be at least 3 inches larger than the
+`•' ^°': e. ;'	 i	 : _ : outside diameter of the well casing pipe or well c asing pipe couplings, if used. The

diameter of the well casing pipe and lower driliholo shall be at least 6 inches.

FigureW.LineH. Rotary methods for potable high capacity, school, andwastewater
treatment plant wells in unconsolidated aquifers overlain by non -.caving material.
The well casing sball extend to the 60 -foot depth or 20 feet below the sta tic water'
level, ivhichecer is "ter:
The diameter of the upper enlarged driMole shallbe at least 3 inches larger than the
outside diameter of the we

ll
 casing pipe or well casing pipe couplings, if used.

During construction the upper enlarged drillhole shall be maintained at fu ll diameter
by circulating d ri l

li
ng mud.
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Figure 69. line I. Rotary methods for potable high capacity, school, and w astewater
treatment plant wells in all types of bedrock with at le ast 64 feet of overlying caving
	 Figure 70. line J. Percussion methods for table high ca evil school, and w aste-material.	 po	 g	 P y,

The diameter of the upper enlarged drl[holc shalt be at least 3 inches larger than the	
Water treatment plant wells in all types of bedrock with at least 60 feet of overlying

outside diameter of the well casing pipe or well casing pipe couplings, if used. The	
non caving material.

diameter of the well casing pipe and lower drillhole shall be at least 6 inches.	 The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
During construction the upperenlarged drillhole shall be maintained at full diameter 	 outside diameter of the well casing pipe or well casing pipe couplings, if used. The
by circulating drilling mud. 	 diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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Figare72. Line K. Percussion methods for potable high capacity, school, and waste
water treatmentplantwells in all types ofbedrock with less than 60 feet of'overlying
caving materiaL

no diameter of the upper enlarged drillhole shall beat least 3 incheses larger than
 outside diameter of the well casing pipe or well casing pipe couplings, if used. The

diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

Figure7l. Line J. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in 

all 
types of bedrock with at least 60 feet of overlying non—

caving material.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing 

pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drilthole shall be at least 6 inches.

During construction the upper enlarged drillhole shall be maintained at full diameter
by circulating drilling mud.
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Figure 73. Line K. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in all types of bedrock with less than 60 feet ofoverlying caving
material.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

Figure 74. Line L. Percussion methods for potable high capacity, ' school, and waste-
water treatment plant wells in all types of bedrock with less than 60 feet of overlying
non—caving material.

The diameter of tho upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole sball be at least 6 inches.
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Figure75. Line L. Rotary methods for potable highcapacity, school, and wastewater
treatment plant wells in all types of bedrock with less than W feet of overlying non—
caving material.

The diameterof the upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole shall be at least 6 incites.
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