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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. 280 and 281, Stats., for: v

* (a) Obtaining or extracting groundwater for any purpose; and

(b) Protecting groundwater and-aquifers from contamination
through adequate construction and reconstruction of water sys-
tems.

(2) This chapter shall govern the locatlon construction or
reconstruction and maintenance of water systems, the abandon-

ment of wells and drillholes and the installation and maintenance

- of pumping and treatment equipment.

History: Cr. Register, January, 1991, No 421, eff. 2-1-91; am. (1) (a), Regxster
September, 1994, No. 463, eff. 10—1—94 correction in (1) (intro.) made under s.
13.93 (2m) (b) 7.; Stats., Register, December, 1998. -

NR 812.02 Applicability.
construction and installation, the provisions of this chapter apply
to all new and existing water systems.and drillholes with the fol-

lowing exceptions:

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

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

(c) Nonpotable surface water systems.

Note: Certain diversions of surface water for nonpotable uses reqmre 2 permit
under ch 30, Stats

(2) For the purposes of abandonment, the prov1sxons 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 dnllholes not regulated by s. NR 141 25 and elevator

shaft drillholes

“drillers, pump installers and well constructors shall,

(1) For the purposes of

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

Note: Private water systems and noncommunity water systems, located in counties
delegated authority 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, eff. 10~1-94; correction in (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
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 be

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, eff. 2-1-91; correction in (2) made
under s 1393 (2m) (b). 7., Stats., Register, September 1994, No. 465,

NR 812.04 Contracts for noncomplymg installa-
tions. (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 applica-
ble provisions of this chapter or to approved comparable construc-
tion or installation requirements. Well drillérs, pump installers
and well constructors may not enter into any agreement, written
ot 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 equlp-
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 pollutants; 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, drill-
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 term “well” includes any excavation that is deeper than it is
wide regardiess- of its depth or purpose. Circulation of water
through aclosed-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. Register, Septem-
ber, 1994, No. 465, eff. 10~1-94

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 standards contained in ch.
NR 140, or other advisory levelsidentified 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) (b) 7., Stats., Register, September, 1994, No. 465.

NR 812.07 = Definitions. The following terms are defmed
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 barn 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 kept, but does not include
a single pet kennel enclosmo 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) “ASSE” 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
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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) “AWWA” means American water works 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 suxﬁcial 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, rhyohte quartzlte gabbro, basalt, gneiss,
schist, diorite and greenstone.

(19) “Cable~tool drilling machine” means a machine which
uses a drill bit with a cutting edge at the bottom of a heavy string
of tools suspended on a cable. The drilthole 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 conden-
sate drainage from refrigeration compressors and air—condition-
ing equipment, wastewater drainage from-equipment chilling pro-
cesses, condensate from steam heating systems or other
equipment, foundation drainage water and other water contammo

10 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 atleast 25 year-round residents. Any

public water system serving 7 or more homes, 10 or more mobile
homes, 10 or more apartment units, or 10 or more condominium
units'shall be considered a community water system unless infor-
mation 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, orbedrock, usu-
ally shale, that is all or partially saturated with water and having
permeabi]ity low enough relative to the aquifer to give the water
in the aquifer artesian head

(27) “Contaminant” means any phys:cal chemical; biologi-
cal or radiological substance or matter in water.

(27m) ““Crawl space” means the space below a building hav-
ing no basement; the space be:no atgr ound grade, ina depressxon

) OI in-an excavation.

(28) “DHSS” means the department of health and family ser-
vices.
(29) “DILHR” means the depaitment of commerce.
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(30) “Department” the department of natural
Tesources.

(30f) “Detention basin” means an excavation into soils hav-
ing low permeability or installed with a liner having low perme-
ability, not having a permanent pool of water, designed and
constructed to temporarily hold storm water to reduce peak dis-
charges of storm water for flood contro} and to allow for the physi-
cal 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 welis or drillholes constructed by
digging, boring, drilling, jetting, driving or similar methods.
Drilled wells do not mclude dnven point (sand paint) wells unless
driving the point is combined with a process to remove material
below the 10-foot depth.

(33) “Drillhole” 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 drillhole below the
vertical zone of contamination or below the well casing pipe.

(c) “Upper enlarged drillhole” 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 acombination of jet-
ting and driving, are drilled wells

(35m) “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

means
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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 sat-
uration.

(50) “Hazardous waste treatment facility” has the meaning
designated in s. 291.01 (22), Stats.

(50m) “Heating-airconditioning air shaft” means a vertical,
lined excavation extendmt7 deeper than 10 feet below the ground
surface used for the mtake 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 the total pumping or flowing
capacity of all wells,
driltholes 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 coliection and holding of sewage.

(55) “Hydrofxacturmo means hydraulic fracturing of an
aquifer by injecting a fluid into the well under pressures great

. enough to open the bedrock along bedding planes, joints and frac-

tures and may include injecting sand ora similar' approved mate-
rial to hold the crevices open when the pressure is removed.

(55¢) ‘Infiltration basin” means an excavation into perme-
able 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 settling of pollutants.

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

(56) “Landfill” means a solid waste disposal site or facility,
not classified as a landspreading fac1hty or a surface impound-
ment 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 ch. 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 collar” 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 plug from droppma outthe bottom of the well casing
plpe during cement grouting.

(57m) “Licensed” means registered by the department to
engage in the business of well drlllmt7 or pump 1nstallma in Wis-
consin,

(57t) “Lift station” means a wastewater collection and pump-
ing structure that collects wastewater from collector sewers and
pumps it through force main sewers.
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(58) “Liner pipe” means:

(a) Protective well casing pipe installed subsequent to initial
construction to seal off a zone of contamination; or

(b) Well casing pipe installed during or subsequent to the initial
well construction to seal off a caving or sloughing formation or to
eliminate turbidity.

(59) “Liquid waste” means process wastewater from food
processing, 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 of
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.
(61m) “Manure stack” means solid manure stacked for more
than 120 days on the ground surface or on a paved surface.
(61g) “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. This term also includes
-fabricated manure storage structures that are not watertight situ-
ated above, at or below ground grade.
(61u) “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 insidé pipe diameter for
pipe sizes 1-inch diameter through 12~inch diameter and means
the outside pipe diameter for 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 land 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
may be performed with a cable—tool drilling machine, a rotary
machine with a hammer or with a casing hammer. ‘
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(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.

(2) “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 consump-
tion, sanitary use or for the preparation of food or pharmaceutical
products.

(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 been made
under s. 289.22 (1m), Stats., provided that a feasibility report
under s. 28923, 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 fea-
sible unders, 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” meansa system for the provision
to the public of piped water for human consumptions if such sys-
tein 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 1is either a “community water system” or a
“non—community water system.” Such system includes:

(a) Any collection, treatment, storage, and distribution facil-
ities 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. 280.01
(4), Stats.
Note: The statutory definition of “pump installer” is any person. firm or corpora-

tion who has registered as such with the department and shall have paid the annual
registration fee and obtained a permit to engage in pump installing.
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(82) “Pump installing” means installing, replacing or reinstal-
ling equipment or material needed to withdraw water from a well
or spring, making an entrance to a well, establishing safeguards
to prevent contamination, including installing, replacing or rein-
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 needed 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 orunder a building and

installed below the lowest fixture on the 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
abuilding, 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.

(93) “Sanitary condition” means, when referring to a well or
1eservoir:
(a) Thatthe construction of the well orreservoir 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 character 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
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bedrock occurring at or near the surface. Sinkholes may be par-
tially 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 montmorillonite (Nasj
(Al} 67Mg 33) Si40;0 (OH),), 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. Comm 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 constriction methods because of con-
tamination. A list is available from the department.
(100) “Specific capacity” means the continuous yield of
water from a well 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 ina 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 struc-
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 from 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 other receptacle which
receives sewage or liquid wastes and which is located below the
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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
repumped to a pressure tank or the water system.

(110) “Telescoping method” means a method for setting a
well screen where the well casing pipe is driven to the proposed
screen setting 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.

(110m) “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.

(112q) “Variance” means a department approval to construct
orinstall 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 con-
ditions 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,
throuoh 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 whlch 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.

(119) “Well” means any drillhole or other excavation or open-
ing deeper than it is wide that extends more than 10 feet below the
crround 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 well casing pipe.

(121) “Well casing pipe” means pipe meeting standards spec-
ified 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. 280.
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(124) “Well diilling” has the meaning designated in ch. 280,
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 ot
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

joininga drive point screen with lengths of pipe and driving the

assembly into the ground with percussion equipment or by hand,
but without removing material from a drillhole 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) ), (79) (81),(82),(107) and (119), cr. (27m) (30f), (30m), (300), (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., Stats , Register, September, 1994, No. 4635; correction in (29), (30) and
(79m) made under s 13.93 (2m) (b) 6. and 7., Stats., Register, September, 1996, No.
489; corrections in (50), (81), (97), (123) and (124) made under s. 13.93 (2m) (b)
7., Stats., Register, December, 1998, No. 516, eff. 1-1-99.

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

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

(b) Atthehighest 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
contamination 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 well casing pipe than is required by ss. NR 812.12 and
812.13 and Tables I and II or with a minimum of 60 feet of well
casing pipe provided that the minimum well casing pipe depth
requirements of's:NR 812.12-or 812.13 and Table I or II 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 elevanon 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) Asfaraway from anyknown or possible source of contami-
nation as the general layout of the premises and the surroundmos

allow.-

Note: Section PSC 114.234 C8 requires that a horizontal clearance of at ledst 3/4
of the vertical clearance of the conductors, including overhead power lines to the
ground required by Rule 232 shall be maintained between open conductors and wells.
Persons installing wells must comply with this requirement
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(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
OT TeServoir.

(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:

(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 the 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) RELATION TO FLOODPLAINS. (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 well may be reconstructed or replaced 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.

(¢) 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) RELATION TO CONTAMINATION SOURCES Minimum separat-
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 unders. 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 and a:

1. Buried gravity flow sanitary or storm building drain having
pipe conforming to ch. Comm 84;

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

3. Watertight clear water waste sump;

4. Buried clear water waste drain having pipe conforming to
ch. Comm 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;

DEPARTMENT OF NATURAL RESOUCES

NR 812.08

- 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. Comm 84, wastewater sump, or non—-watertight
clear water waste sumps,

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

6. Buried gravity manure sewer;

7. Lake, river, stream, ditch or stormwater detention pond or
basin measured to the regjonal high water elevation in the case of
alake 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 i

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:

1. Soil absorption unit receiving less than 8,000 gallons/day,

existing, abandoned or alternate, but not including a school soil

absorption unit;
- Note: For school soil absorption units see par. (e); for soi} absorption units receiv-
ing more than 8,000 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. Comm 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 radius 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;
PVCpipe> 12" diameter, but < 16” diameter shall meet AWWA
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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.

b. For sewers < 3” diameter, the pipe shall be any rigid pipe
inthe ch. Comm 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;

12. The nearest existing or future grave site in cemeteries;

13. Wastewater treatment plant effluent pipe;

14. Buried pressurized sewer having pipe not conforming to
ch. Comm 84; or

15. Manure loading area

Note: The minimum separating distance between a well or reservoir and a lift sta-
tion is based on the presence of a sewer force main at the lift station

(d) One hundred feet between a well or reservoir and a:

1. Bulk surface storage tank with a capacity greater than 1,500
gallons or any bulk buried storage tank regardless of capacity,
including, for both surface or buried tanks, associated buried pip-
ing for any solid, semi—solid or liquid product but not including
those regulated under par. (b) 12. This subdivision includes, but
is not limited to petroleum product tanks, waste oil tanks and pes-
ticide or fertilizer storage tanks not regulated under par. (a) 11.
This subdivision does not include septic, holding and manure
reception tanks, or liquified petroleum gas tanks as speciﬁed inch.
Comm-11.

2. Liquid~tight, fabricated manure or sxlaoe storage structure,
in ground or at ground surface;

3. Wastewater treatment plant structure, conveyance or treat-
ment unit; or

4. Dry fertilizer or pesticide storage building or area when
more than 100 pounds of either or both materials are stored;

5. Well, drilthole or water system used for the underground
placement of any waste, surface or subsurface water or any sub-
stance as defined in s. 160.01 (8), Stats.;

6. Stormwater infiltration basin;
7. Uncovered storage of silage on the ground surface;
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8. Water—tight silage storage trench or pit; or
9. Lift station.

(e) Two hundred feet between a school well and a soil absorp-
tion unit receiving less than 8,000 gallons per day, existing or
abandoned.

(ee) One hundred fifty feet between a well or reservoir and a
temporary manure stack.

(f) Two hundred fifty feet between a well or reservoir and a:

1. Manure stack.

2. Earthen or excavated manure storage structure.

Note: Variances from the separating distances may be granted as specified ins. NR
812 43 for earthen storage and manure stacks constructed and maintained to the spec-
ifications of Soil Conservation Standards No. 425 or 312, respectively

3. Soil absorption unit receiving 8,000 or more gallons per
day, existing, abandoned, or alternate.

4. Sludge landspreading or drying area.

5. An earthen silage storage trench or pit.

6. Liquid waste disposal system including, but not limited to
a treatment pond or lagoon, ridge and furrow system and spray

irrigation system. _
Note: Variance from this separating distance may be granted for treatment ponds
or lagoons constructed and maintained to an approval granted under ch. NR 213

7. Salvage yard.

8. A salt or deicing material storage area including the build-
ing structure and the surrounding area where the material is trans-
ferred to vehicles. This subdivision does not include bagged deic-
ing material.

- 9. Solid waste processing facility.

10. Solid waste transfer facility.

11, The boundaries of a landspreading facility for spreading
of petroleum—contaminated soil regulated under ch. NR 718 while
that facility is in operation.

(g) Twelve hundred feet between a well or reservoir and:
, 1. The nearest edge of an existing, proposed or abandoned
landfill, measured to the nearest fill area of abandoned landfills,
if known, otherwise measured to the nearest property line;

2. The nearest edge of a coal storaoe area in excess of 500
tons; or

3. A hazardous waste treatment facility regulated by the
department.

TABLE A

MINIMUM SEPARATION DISTANCE REQUIREMENTS BETWEEN POTABLE OR NONPOTABLE
WELLS, RESERVOIRS, SPRINGS AND POSSIBLE SOURCES OF CONTAMINATION

New instatlations shall meet the separation requirements in the far-right column Existing 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 Jater, or to the requirements adopted on October. 1, 1994

Prior to® Oct. 1975 Oct. 1981 Feb 1991 After
Source Oct, 1975 to.Qct, 1981 to Jan, 1991 to Qct. 1994 Oct. 1994
Absorption Unit (field), soil 50" 50 50 50 50
Air shafi~heating/air conditioning (Vertical, Below None None None None 25
grade) .
Animal Barn Pen with Concrete None** 25 25 25 25"
Floor (25/20)**
Animal Shelter (not including small None** 50 50’ 50 50
pet shelter housing 3'or fewer (50/25)**
aault pets)
Animal Yard—Includes Calf Hutch (but not residen- None** 50" 50" 50 50
. tial lot dog ‘kennel enclosing 3 or fewer adult pets)
Bam Gutter—Liquid-Tight None** 25 25 25 25
(25/18y%*
Building Overhang (from centerline of well) - 2 2 2 2 2
Cemetery Grave Sites None* 100 100 50" 50
Cistern ‘ 10 10 10 & 8
None* None* None* 1.200 1,200

Coal Storage (greater than 500 tons)
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Prior to@ Oct. 1975 Oct. 1981 Feb. 1991 After
Source Qct, 1975 10 Oct. 1981 to Jan. 1991 to Qct. 1994 ct. 1994
Composting Site (See Solid Waste Processing Facil- None None None None 250
ity) :
Discharge to ground from a Water Treatment Device None None None 25 25
Ditch-Edge of None None None None 25
Doghouse or kennel housing 3 or fewer adult pets on None None None 50 8
residential lot i
Downspout Qutlet 107 107 10 8 g
Drain-Sewerage (having pipe conforming to ch. ILHR 10 & 8 8 -4
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 107 10 107 8 4
Building-Foundation 10 10 107 8’ g
Building-Foundation—Sewer Connected 15 15 15 8 g
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 )
Fertilizer or Pesticide, any size Storage Tank (Buried None None None 100 1007
tank or surface tank > 1,500 gal )
Filter Strip None None None 50 50°
Fuel Oil Tank—Buried None* 1000 - 100" 100 100
(25’ Allowed (25" Allowed (Including (Including
for Private Res. for Private Res: any associated bur- any associated bur-
Lots Only) Lots Only) ied piping) (257 ied piping) (25
allowed for those allowed for those
N serving single family = serving single family
residences) residences)
Fuel Oi} Tank~-Surface None* None* None* 100" 100"
(>1,500 gallons) (including any associated buried pip-
ing)
Fertilizer or Pesticide (Dry) Storage Area or Building None None None None 100"
(more than100 pounds)
Gasoline or Other Petroleum or Liquid Product Tank None* 100 100 100 1007
— Buried (not including L.P. tanks) (Including (Including
any associated bur- any associated bur-
ied piping) ied piping)
Gasoline or Other Petroleum or Liquid Product None* None* None* 1007 100
Tank—Surface (>1,500 gallons including any associ-
ated buried piping)
Glass Lined Feed Storage Facility (Harvestor-Type None** 25" 25 50 50°
Silos) ’
Grease Interceptor (Trap) (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, Stormwater None None None None 100
Kennel on residential lot enclosing 3 or fewer adult None None None 50 4
pets
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
’ (60’ 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 Station## . H## 100
Liquid Waste Disposal System None 250 250"-300" 250'# 250
Manure Hopper or Reception Tank—Liquid~Tight None* 75’ 75°-150 50 50
Manure Loading Area None None None None 50
Manure Stack None*: 1007 100-175 250wk 2507 k*
Manure Stack,—Temporary None 100" 100" 250" 150
Manure—Storage Structure (Earthen, Excavated or None* 2507 250°-300 2507k 2507 x
Non-liquid tight)
Manure Storage Structure (Fabricated, Liquid~Tight) None* 100" 100-175" 100’ 100"
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Prior t0@ Oct. 1975 Oct. 1981 Feb 1991 After
Source Qcr, 1975 t 1981 to Jan, 1991 to.Qct, 1994 Oct. 1994
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 Systermn (Measured to the toe of the mound) 50 50 50 50 50
Nonpotable Well None* None* None* 8 g
Pesticide or Fertilizer (Dry) Storage Area or Building None None None None 1007
(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" 100
size, or surface tank >1,500 gal )
Pet Waste Pit Disposal Unit None* 507 50 50 50
Pits—Noncomplying None 10 10 8 &
(20" For Schools,
WWTP’s, and High
Capacity-Including
Approved Pits)
Plastic Silage Storage and Transfer Tube None None None 14 g
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 10 100 8 4
(Cistern)
Ridge and Furrow System (See liquid waste disposal
system)
River or Stream Edge (Measured to the edge of th None* 25 25" 25 25
floodway) : (60’ 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 trang-
ferred to vehicles) '
Salvage Yard None* None* None* 250 250
Septic Tank 25’ 25 25 25 25
Sewer (ch. ILHR 84 Materials) (Buried)
—Manure/Gravity 8 4 8 25 25
—Manure/Pressurized 8 4 . 25 25 25
—Sanitary or Storm Building/Gravity 4 g 4 g 4
—Sanitary Building/Pressurized 8 25 : 25 25 25
—Sanitary Collector
(Servings 4 living units or < 6” 8 507 50" 507 25
diameter)
—Sanitary Collector
(Serving > 4 living units or > 6” diameter) 8 50 507 507 50"
—Influent 50 . 50 50" 50 . 507
—Storm Collector
(= 6” diameter) 8 50 50 50 25
—Storm Collector
(> 6” diameter) 8 50 50 50 50"
Sewer (not ch. ILHR 84 Materials) (Buried)
—Marure/Gravity 25 25" 25 25 25"
—Marnure/Pressurized 25 : 50 ) 50 50 50
—Sanitary Building/gravity 25 25 25" 25 25
—Sanitary Building/Pressurized 25° 25 25 25 50’
—Storm Building 25 25 25" 25 4
—Sanitary Collector 50 50 ‘ 50° 50° 50
—Storm Collector 25 50 ' 50° 50° 50°
—Inflent 507 50° 507 50 50°
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¢ The minimum separating distance between a well and a collector sewer serving
more than 4 living units or larger than 6 inch diameter is 50 feet regardless of whether
the well or the sewer was installed first, However for such sewers.less than 16-inch
"-diameter, wells may be located or sewers installed such that a well is less than 50 feet,
butatleast 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 radius of the well the installed sewer pipe meets the allowable leakage
requirements of AWWA C600 and the requirements for water-main equivalent type
pipe as follows: :
— For sewers> 4” diameter, but < 16” diameter: o ,
° PVCpipe4” diameter, but <12” diameter shall meet AW WA C900 with elas-
tomeric 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 ’ ) .
—'Forsewers'< 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
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Prior to® Oct. 1975 Oct. 1981 Feb. 1991 After
Source Qct, 1975 t0 Qct. 1981 to Jan, 1991 to Oct, 1994 Oct. 1994
Shoreline—Lake, River or Stream (Measured as indi- None* 25 25 25" 25
cated in sub. (4) (b) 7.) (60" For Schools and
High Capacity Wells)
Silage Storage, Earthen Trench or Pit None* 1007 100- 175" 2507 250
Silage Storage Structure (Fabricated liquid-tight) (In— None None None None 1007
ground or surface)
Silage Storage—Surface, Uncovered None None None None 100
Silage Storage Tube (Plastic) None Nope None 8 8
Silo With Pit None** 50 50 50 50
Silo Without Pit But With Concrete Floor and Drain None** 25 25 50 50"
Single application landspreading of petroleum- 2507
contaminated soil
Sludge Landspreading or Drying None* 200 200 250" 250
Soil Absorption Unit (< 8,000 gal/day, includes alter- 50’ 50 50 50 50
nate unit) (200" for schools as (200’ for schools) (200" for schools)
. of 1978)
Soil Absorption Unit (' 8,000 gal/day. existing or 50 50 50 250 2507
abandoned) (200" for schools as
of 1978)

Solid Waste Processing Facility (Including compost- None None None None 2507
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 krigation Waste Disposal Site (See liquid waste
disposal system)
Stormwater detention pond or basin None None None None 25
Stormwatér infiltration basin None None None None 100"
Sump—Waterti ght clear water None None None ‘g g

~ Sump—Wastewater (Watertight) ‘None* 8 g 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 ¥

(Below ground) (Below ground) (Below ground) (above or below
- ground)

: Temporary Manure Stack None 100 100" 250' ] 150"
Wastewater Treatment Plant Effluent Pipe None None None 500 50
Wastewater Treatment Plant Structure, Conveyance or _ None* None 1507 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 Hydrant’ None 10 10° 8 g

approved ABS, brass, cast iron, CPVC, copper, (not including type M copper), duc-
tile iron, galvanized steel; polybutylene (PB), polyethylene (PE), PVC, or stainless
steel pipe.. . .

* “None™ Although there were no minimum separation distances required by the
code between these possible sources of contamination and a well or reservoir prior to
1975, and in some cases, prior to 1981, it is strongly recommended that the present
standard minimum separation distance requirements be met whenever possible.

** Distances were developed under the Public Health Service Grade A Milk Ordi-
nance and have been used by the department of agriculture, trade and consumer
protection field inspectors.

. *** .Variances from these separating distances may be granted for earthen manure
storage and temporary manure stacks meeting specifications.of. Soil Conservation
Service Standards No. 425 and 312, respectively ‘

# Variances from this minimum separating distance may be granted for treatment
ponds or for storage or treatment lagoons constructed and maintained to the require-
ments of an approval granted under ¢k, NR 213, .

## After Feb. 1, 1991 and prior to October 1, 1994 the minimum separating dis-
tance between a well or reservoir and a lift station is based on the presence of a sewer
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:

March 1939

Source " April 24,1936 July 1951 April 10, 1953 May 1, 1971
Building Overhang ) 2 2 2 2 . 2
Cistern None None 10’ B 1 10
Downspout None None 10° 10 10
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Source April 24, 1936 March 1939 July 1951 April 10, 1953 May 1, 1971
Drain :
—Building Foundation 10 107 107 107
—Sewer Connected Building Foundation 10 15 15’ 15
—Clear Water None None 10° 107 10
—Cast Iron (With Lead Joints) 10" 10 107 10
Grease Trap (Watertight) None None 25" 25" 25
Septic Tank None None ' 25 25 25
Sewage Disposal Unit None None 50" 50 507
(Absorption Field)
Sewer
—Cast Iron (With Lead Joints) 10 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)(2)5..9,12. and 13 . () 1., 5.7.11, andl3 (©)10 10 13, (d)l to 3.,
N6.t08,(g)1 and Table A, cr. (1) (e) (4) (a) 14 and 15 (b) 14, and 15., () 14
and 15., (d)4 t0 9. and (ee), r (4) (b) 8., Register, September 1994, No 465 eff
10-1-94; corrections made under s. 13.93 (2 (2m) (b) 7., Stats , Register, September
1994, No. 465; correction in (4) (d) 1. made under s. 13 93 (2m) (b) 7., Stats., Regis-
ter, September 1996, No. 489; cr. (4) (f) 11., am. Table A, Register, December,
1998, No. 516, eff. 1-1-99; corrections made under s, 13, 93 (2m) (b) 7., Stats.,
Regrster, December, 1998,

NR 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 SUBMISSION. The property
owner or lessee shall obtain a written approval from the depart-
ment. When an application is submitted by someone other than 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, water use and, water sample results, depending on the
type of application.

(3) PLANS AND SPECIFICATION PREPARATION Plans and specrfr-

“cations for a school water system shall be submitted by a regis-
tered professional engineer or well driller for wells, andby 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 ora pump installer for the pump. If construction or.instal-

- Jation.of a water systemn described in this subsection has not com-

menced within 2 years of approval date, the approvalis 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
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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, Stats.

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, Stats.,
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 the 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 an owner or operator relmqurshes 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 mdlcated by
the department

4. Emergency appr’oval 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 in's. 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 last more than a total of 72 hours. After testing, the drillhole
shall be-abandoned according to the requirementsof s. NR §12.26
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: State v. Michels Pipeline Construction, Inc,63 Wis.2d 278, 217N W 2d 339
(1974) established that the doctrine of reasonable use applies to property rights in

will not be impaired. Reduced availability of
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groundwater. Persons adversely affected by the operation of a high capacity well or
well system may take action against the operator or owner of the high 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.

(¢) 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 these special well casing pipe depth areas is available from the
department.

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. NR 812.20 (3)
(e), () and (g) for wells when the upper enlarged drillhole is more
than 200 feet deep or when drilling mud orbentonite 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.

(i) The construction or reconstruction of a pit as provided in
s.NR 812.36 orin 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 in s. NR 812.24.

(n) Well casing pipe testing procedures.

(o) The use of pitless adapters, pitless units, above ground dis-
chargé 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 Well 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
critetiain 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 2 nonpressure storage vessel other than a surge
tank. - )

- (5) APPROVAL VERIFICATION.. ‘A well driller, well constructor,
pump installer or contractor shall 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

DEPARTMENT OF NATURAL RESOUCES

NR 812.10

{6) PErMIT VERIFICATION 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) (1), (5) and (6); cr .(4) (u) and (v), Register, September, 1994, No. 465, eff.
10~1~94; corrections made under s. 13.93 (2m) (b) 7., Stats., Register, September.

1994, No 465; r. (4) (u). Register, September, 1996, No. 489, eff. 10-1-96

Subchapter II
New Well Construction and Reconstruction

NR 812.10 Well drilier 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 1/4 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) EQUIPMENT AND MATERIALS  Well drillers and well
constructors shall be adequately equipped to comply with the well
construction requirements of ss. NR 812.11to 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 METHODS. 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 from 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 51 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 acase
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 methods 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's. NR 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) NONCOMPLYING WELLS. When a well driller or well
constructor 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 costs 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-
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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,
afee may be charged by the well driller or well constructor for cor-
rective work.

{10) NOTIFICATION 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.

(11) CoMPLETION OF THE 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 DATCP 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 seal 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 the water sample analyzed for
bacteria. However, in some areas of Wisconsin the useable aquifer is contaminated
_throughout ts 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 (1),

Register, September, 1994, No. 465, eff 10-1-94; corrections made unders. 13.93
(2m) (b) 7, Stats, Register, September, 1994, No. 465.

NR 812.11 Well construction equipment & materi-
als. (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 shall be within 1/4”
of the diameter of any drillhole to be constructed. A drill bit more
than 1/4” . 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 drill-

hole.

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

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

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

(2) MatERIALS. All materials permanently installed in a well
shall be new, unused and approved for use except as specified in
s. NR 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
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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% lead may 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
the 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 drilihole 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.

(¢) 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%.

(€) 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) ().

(2) 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.
History: 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

.80 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 not be possiblé to obtain bacteriologi-
cally safe water. : .

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

(d) Will conserve groundwater.

(e) Will allow reconstruction, when necessary.

(2) The construction of drilled wells shall comply with:

(a) The general and specific requirements outlined in ss. NR
812.13 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: The requirements of Tables I-IV 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 foruncon-

solidated formation wells. For specific requirements relating to percussion method
drilling and rotary method drilling, sée ss. NR 812.13 and 812.14, respectively
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TABLE L

DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON-POTABLE LOW CAPACITY 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
NEAR PERCUSSION METHODS ROTARY METHODS REQUIREMENTS REQUIREMENTS PUMP SAND)
SURFACE METHOD MIN. DIAMETER
GEQO- OF METHOD
LOGIC METHOD OF KEEPING THER- OF
MATERI- MINIMUM KEEPING MINIMUM 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 | Continu- | Bail-down,
material of | with steel well casing when ther- | when steel well | diameter than | drilling depth of is greater: 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 (teiescop-
(usually | iarger diameter casing pipe 18 used, but to the diameter of maintain casing or 10’ the ground sur- and cuttings. | approved: | ing),
sand) down | than nominai used; or when an - | bottom of any the well cas- | drill hole at | pipe set- below face. When an If drilling See NR wash-~
to 10 feet or- | diamcter of well -} upper enlarged non—caving ing pipe, but-|.full diame- - | ting: static water | upper enlarged mud and 812.13 down or
more. casing pipe, if -drillhole is layer or to the - | only with. - -, | ter, Ievel;.and drillhole is. cuttings is (D (e).. Jjetting
one is = | constructed for 20’ depth, * | steclpipe - such that constructed, the . | used, it shall | for method.
constructed for - | any reason when whichever is the | assembled pump annuiar spacc havec amud | accepta- The screen
any rcason; or if - | steel well casing - | fesser if onc is with welded 1ntake is shall be scaled weight of at ¢ | ble screen | may aiso
the well casing pipe is'used: +|-constructed for Joints, other- set at least | with neat least 11 materials. | be perma-
pipe is thermio- Drillhoié shall be . | any reason, To wise 4”7 5’ above cement grout; or | pounds per Louvered, | nently
plastic; or 2" kept filled up to the depth of well | larger in the bottom - | clay or sodium gallon. shutter— | attached to
larger 1n 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 ther- the nominal | casing with a mud screens | | the string
nominal diame- * |*with clay-or moplastic: well diameter of pipe, & weight of at maybe of well
ter of the well sodium bentonite - |-casingpipeis | the well cas- pump does - | least 11 pounds - used for casing pipe
casing'pipe if ¢ - ’|'slurry during driv~ .| used. (Starter ing pipe. not break per gallon — gravel- = | and setin
steel casing pipe | ing of steel well “driltholcs 10’ . . suction Only sodium -pack well | the upper
'] is asserbled, casing pipe. When - | deep or less under nor- . | bentonite slurry - construc- . | enlarged
with welded ‘temporary outer neced.not meet mal operat- - | or clay slurry (as tionas . | drillhoic.
joints and the casing is used, it the requircments ing condi- | specified above) specified
annulars pacc shall be pulled for upper tions. when thermo- ins. NR
scaling materiai | during or follow- enlarged dril- plastic well cas- 812.16 :
is placed with an | ing sealing of the Iholes.) - - ing pipe1s used. 3).
approved pres- annuiar space. B )
sure method.

B. Non-caving | Upper cniarged- - | Temporary outer To the bottom of | Same as Same as Same as 2" 4” Samc as Same as above. . | Same as Same as Same as
matcrial of | drillhole is casing when the any non-caving | above. above. above. above. above. above., above.
any kindin | required.*4” thermoplastic well | layer or to the :
the top 107 | larger in diame- | casing pipe is 20" depth, -

(usually ter than the used. Drilihole  ° -} whichever is the
clay, siltor | 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” largerin: with clay or : depth of well
diameter than - *. | 'sodium bentonite: - | casing pipe set- |-
the nominal slurry during driv: .| ting when ther-:
diameter of the ing of the:stcel moplastic well |
well casing pipe | well casing pipe. casing-pipeis - -
if steel pipe When temporary ] -used. - =
assembled with: - | outer casing is N
welded joints & | used, it shall be
| the annular pulled:during or
space scaling following scaling
‘material is '} of the annular
‘placed using an  }ispace. * *
-approved pres- R
sure method;
The full diame-
ter of the dril-

Ihole shall be

maintained by a

properly sized .
bit or by tempo-
rary outer cas-
-ng, -

LET
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TABLE IL

DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON-POTABLE LOW CAPACITY WELLS (EXCEPT SCHOOL AND
_ _ WASTEWATER TREATMENT PLANT WELLS) AND NON-POTABLE HIGH CAPACITY WELLS

68F "ON ‘9661 “Toquaidog ‘101s130y

UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING LOWER DRILLHOLE

) - PIPE REQUIRE- | ANNULAR SPACE SEALING REQUIREMENTS

DEPTH PERCUSSION METHODS ROTARY METHODS MENTS REQUIREMENTS (IN BEDROCK)

- TO NEAR METHOD METHOD
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 . DEPTH DIAM. HOLE OPEN | DEPTH | DIAM. | DEPTH | - METHODS METHODS | DIAM. | REMOVAL
C. |40feet | Caving mate-:- | Uppereniarged drils: ] Upper enlarged | Upper 2’largerin | Circulated To the 6 Toa Drilling mud Drilling mud | €', but Air or an
ormore; | rialofany " | lhole not required; if - *| drilthole not enlarged dril- | diameter drilling mud to | top of firm seat | and cuttings and cuttings | notless | approved

30 feet | kind (usually - ‘| one is constructed for | required; tempo- | lhole not than the maintain the firm inbed- | withamud with almud than the | foam, by bail-

ormore | sand) - - any reason, it shall be | rary outer cas- required; to nominal drilthole at full | bedrock, rock. weight of at weightof 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 well less than per gallon or pounds per of the ling mud.
stone diameter.of well cas- | for any reason:: | | ing layer orto | casing pipe, the cas- neat ccment gallon or well
ing pipe; or2” larger .| The drilthole .. | the 20’ depth, | but only ing grout; except ncat ccment | casing
in diameter than the shall be kept - whichever is with casing depth. only ncat grout; except | pipe.
nominal diamcter of  { filled up.to the lesser if pipe cement grout if | only ncat
the well casing pipe if - | within 10 fect of } one is assembled the upper cement grout
|:steel pipe is - the ground sur- - | constructed for | with enlarged dril- if the upper
asscmbled with face with clay or .|:any rcason. welded tholc extends cnlarged
welded joints & the beéntonite slurry - |- - Jjoints, more than 5’ drifthole
annular space sealing | duringdriving otherwise into bedrock. extends
material is placed of the perma- . 4’ larger in more than 5
using an approved nent well casing diameter into bedrock.
pressure method. pipe. Temporary than the
oo - outer casing nominal
shall be pulled diameter of
during or fol- the well
lowing sealing casing pipe.
of the annular .
: ) ) space.’ :

D. }40feet | 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; | materiai of than the nominal - | enlarged drit- of any non-— above. drilling mud'to | top of above. above. not Iless. | above.
30fect | anykindin'the | diameter of well cas-- } lhole shall be caving la'yer or maintain the firm : than the
ormorc | top 10”: (usu: | ing pipe; or 2” larger | kept filled up to | to the 2 drillhole at full { bedrock, inside
for ally clay, silt < | in diameter than the within 10 feet of | depth, whlch- diameter. but not diamcter
sand- or hardpan). - | nominal diameter of | the ground sur-" § everis the less than of the
stone ¢ | the well casing pipe 1f face with clay or | lesser. the cas- well

steel pipe is bentonite slurry ing casing
assembled with during driving depth. pipe.
welded joints'and theé | of the well cas-

annular space sealing  { ing pipe.

' material is placed o

‘using an approved

pressure method

* An upper cnlargcd drillhoie is not rcqmrcd when approvcd granular (8—-mcsh) bentonits is e:thcr mounded around the top of the well casmg pipe during dnvmg, or is placed in a starter drillhole. during driving.

{ Commucd on nckt page
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UPPER ENLARGED DRILLHOLE REQUIREMENTS LOWER DRILLHULE
- WELL CASING PIPE | ANNULAR SPACE SEAL- REQUIREMENTS
NEAR PERCUSSION METHODS ROTARY METHODS REQUIREMENTS ING REQUIREMENTS (IN BEDROCK)
DEPTH SURFACE METHOD
TO FIRM | GEOLOGIC METHOD OF METHOD OF PERCUS- OF
BED- MATERI- MINIMUM KEEPING MIN. MIN. KEEPING MIN. ‘MIN, | MINIMUM SION ROTARY MIN. CUTTINGS
LINE | ROCK ALS DIAMETER HOLE OPEN | DEPTH | DIAM. HOLE OPEN DEPTH | DIAM., DEPTH METHODS | METHODS | DIAM. | REMOVAL
E. |JLessthan | Materiai of 4’ larger in diame- | Temporary 40 fect, | Same Caving Non-caving | To the 6 407; 30 feet Ncat ccment | Neat cement | 6, but | Air or an
40 feet; any kind. ter than the nomi- | outer casing if | except asin formation | formation depth of for sandstonc | grout only, grout only, not fess | approved
less than nal diameter of the material for Linc C, | above above bed- | well cas- (sctinupper | mixed & mixed and than foam, by bail-
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- 1hole and according to | according to | inside | culated dril-
(except for diameter than the otherwise the 30 feet ting,but drivento a the require- the require- diame- | ling mud.
condition nominal diameter drillhole shall for not less firm seat). ments of NR | ments of NR | ter of
in line F). of the well casing | befilledup to  |-sand- i i than 40, 812.20. 812.20. the
pipe if steel pipe1s | within10’ of the | stone. ‘Circulated | Aix,an 30 fect well
assembled with ground surface drilling approved for sand- casing
welded joints and | with clay slurry mud foam or stone. pipe.
the annuiar space | during driving drilling
sealing material is - | of the well cas- mud.
| -placed using an .- |ing.pipe. .
:|-approved pressure - |- - o
method . ‘
F. Lessthan | Material of Same as above, Temporary ; | 60feet Same Same as line E, above. ; To the’ 6’ 60’ (setin Neat cement | Neat cement | 6/, but | Same as
10 feetto | any kind. ' outer casing if* as: : depth of upper grout only, grout only, not less | above.
:Limestone the material - above. well cas- enlarged dril- | mixed & mixed & than
- (Dolo- above the bed- ing pipe Ihole and placed placed. the
:mite) rock is caving. setting, drivento a according to | according to | inside
: but not firm scat). the require- the require- diame-
less than ments of NR | ments of NR | ter of
. 812.20. 812.20. the
well
casing
pipe.

6¢1
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TABLE III.
DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACI TY, SCHOOL AND WASTEWATER
TREATMENT PLANT WELLS
UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING PIPE SCREEN REQUIREMENTS
CASING ANNULAR SPACE SEALING (ONLY REQUIRED FOR
NEAR PERCUSSION METHODS ROTARY METHODS REQUIREMENTS REQUIREMENTS WELLS THAT PUMP SAND)
SURFACE METHOD OF METHOD OF PERCUS- METHOD OF
GEOLOGIC KEEPING MIN. KEEPING MIN. MIN, SION ROTARY TYPE/ PLACE-
LINE | MATERIALS | MIN,DIAM. | HOLE OPEN { DEPTH { MIN.DIAM. | HOLE OPEN | DEPTH | DIAM. | MIN.DEPTH | METHODS METHODS MATERIAL MENT
G. Caving mate- 3’ larger in Temporary 60’ 3’ larger in Circutated 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  § lhole at full ing 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 type./Of screen may
pipe or the out- | ing grouting of pipe or the out- and such that method as spe- | method as spe- | stainless steel, | aiso be perma-
side diameter the annujar side diameter the pump is sct | cified by NR cificd by cverdur, monel | nently attached
of the casing space. The dril- of the casing at Ieast 5 812.20. NR812.20. or brass. to the bottom
couplings (if Thole shall be couplings (if above the bot- of the string of
used). kept filled up uscd). tom of the cas- well casing
to within 10 ing pipe and pipe.
feet of the docs 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 drillhole 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 fect
clay, silt or of the ground
hardpan). surface with
clay or sodium
bentonite
slurry during
the driving of
the permanent
well casing
pipe. When
temporary
outer casing is
used, it shall be
puiled during
or following :
| grouting of the
annular space.

Note: The 60—foot minimum requirement for the upper—cnlarged drilthole deptivand well casmg pipe dcpth requirement shall be 100 feet rather than 60 feet (as in table above) whenever the well is installed for a wastewater treat-
ment plant that has a lagoon or pond trcatment systcm or sluclgc beds on the propcrty
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TABLE IV.
DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY,
SCHOOL AND WASTEWATER TREATMENT PLANT WELLS

CASING PIPE
REQUIREMENTS
(STEEL ONLY)

CASING PIPE

LOWER DRILLHOLE
REQUIREMENTS
(IN BEDROCK)

LOWER DRILLHOLE

WELL ANNULAR SPACE
SEALING REQUIREMENTS

WELL

UPPER ENLARGED DRILLHOLE REQUIREMENTS
PERCUSSION METHODS ROTARY METHODS

DEPTH NEAR

Il

68% "ON 9661 “oquueidog “10isISoy

LINE

TO FIRM
BED-
ROCK

SURFACE
GEOLOGIC
MATERIALS

MIN. DIAM,

METHOD OF
KEEPING
HOLE OPEN

MIN.
DEPTH

MIN. DIAM.

METHOD OF
KEEPING
HOLE OPEN

MIN.
-DEPTH

MIN.
DIAM,

MIN,
DEPTH

PERCUSSION
METHODS

ROTARY
METHODS

MIN.
DIAM,

METHOD OF
CUTTINGS
REMOVAL

60 feet or
more

Caving mate-
rial of any kind
(usually sand)

3’ larger in
diameter than
the outside
diameter of
the well cas-
ing pipe or
the outside
diameter of
the casing
couplings (if
used.)

Temporary
outer casing;
which shall be
removed dur-
ing or follow-
ing the grout-
ing of the
annular space.
The drillhole
shall be kept
filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
driving of the
well casing
pipe.

60

3’ larger in
diameter than
the outside
diameter of
the well cas-
ing pipe or
the outside
diameter of
the casing
couplings (if
used).

Circulated dril-
ling mud to
maintain the
drillhole at full
diameter.

To the top
of firm
bedrock,
but not
less than
the casing
depth

&

To a firm
seatin
bedrock.

Neat cement
grout only.
Placed by using
an approved
pressure method
as specified in
NR 812.20.

Neat cement
grout only.
Placed by
using an
approved pres-
sure method as
specified in NR
812.20.

&

Airoran
approved foam,
by bailing,or
by circulated
dritling mud.

60 feet or
more

Non-caving
material of any
kind in the top
60 feet (usually
clay, silt or
hardpan).

Same as
above.

The drillhole
shall be kept
filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the well casing
pipe.

Same as
above.

Same as above,

Same as
above,

To a firm
scat in
bedrock.

Same as above.

Same as above

Same as above.

Less than
60"

Caving mate-
rial of any kind
(usually sand).

Same as
above,

Temporary
outer casing
through any

| unconsolidated

material. It
shall be
removed dur-
ing or follow-
ing the grout-
ing of the
annular space.

60’

Same as
above,

Circulated dril-
ling mud
through uncon-
solidated mate-
rial; air or an
approved foam
in bedrock.

60"

&

60’ sctin
the upper
cnlarged
drilthole
and
driven to
afirm
seat.

Samc as above,

Samc as above.

Samc as above.

Less than
60"

Non-caving
material of any.
kind in the top
60 feet (usually
clay, silt or
hardpan).

Samc as
above.

The drilthole
shall be kept
filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
siurry during
the driving of
the well casing
pipe.

60’

Same as
above.

Circulated dril-
ling mud, air,
or an approved
foam.

Same as
above.

Same as above.

Same as above.

&

Same as above.

NOTE: The 60-foot minimum requirement for the upper—enlarged drill hole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above) whenevér tie well is installed for a wastewater

treatment plant that has a lagoon or pond treatment system or sludge beds on the property.
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(3) A greater depth of well casing pipe shall be provided in
special well casing pipe depth areas désignated 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 requued depths may
be obtained from the department upon request. Greater depth of well casing pipe is
recommended for wells constructed on high density tiered Jots where 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,

-(8) A drive—shoe shall be welded or threaded to the bottom of
any string.of well 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 drilthole extends
20 feet or more into bedrock and the annular space is cement
grouted before- thé lower drillhole is constructed, the use of a

drive-shog is optlonal A drive—shoe is not quuued for any tem-

porary ‘outer casing. Thexmoplastlc 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 términate at least
2vfeet,above the regional flood elevation. A well may not be

constructed in a floodway on property that is either undeveloped '

oron property that has buildings but no existing potable well.

A7) Well plumbness and ahgnment shall conform to the re-
quirements of s. NR 812.19.

(8). Liners shall meet the requirements of s. NR 812.21.

(9) Groutmg and sealmg xequuements shall confolm tos. NR
812.20. -

“(10) The construction of ﬂowmg wells shall also comply with
the construction requirements- of s. NR- 812.15.

(11)- Water used in the construction, reconstruction or redevel-
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 inl the final disinfection of the well and to reduce the possi-
bility of groundwater contamination. The chlorine concentration
may bé mixed according to Table B in s. NR'812.22 (4) (d). The
dnllmg fluid shall be maintained with-a free~chlorine xesxdual of
10 mg/l (parts per mllhon) dunng drilling. :

@ 2) Well construction shall be’ mtermpted 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 aliner pipe and a lower drillhole and the well casing pipe.

(13) Nonpotable wells shall be constructed according to'the
requuements 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 plpe
has ‘a minimum wall thickness of 0.250 inches and is adequate in
strength to make the well structurally sound. The drilling mud re-
quuements during well drilling and the $odiufm bentonite annular
space sealing requirements do riot 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 driltholes. Starter drillholes need not meet the muumum re-
quirenients for upper ‘enlarged dnllholes

(15) More stringent well construction methods mcludmg 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

DEPARTMENT OF NATURAL RESOURCES

NR 812.13

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 sinkholé 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 collectéd at S—footdepth
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 bé used to-construct an upper enlarged drilthole in
noncaving formations to a depth not to exceed 20 feet, or may be
used to constriict a-drillhole to facilitate the driving of temporary
outer casing providing the drillhole is the-same or smaller diame-
ter as the outside diameter 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 constructan
upper enlarged drilthole below wluch the well casmg pipe may be
driven providing: e

- (a) The drillhole is at least 2 mches lar gex in dlametex than the
normnal well casing pipe diameter,

(b) The well casing pipe is assembled with welded joints, and

(c) The drillhole is kept full of dnllmg mud a.nd cuttmgs while
the well casing pipe is driven: :

(21) When using percussion methods for the consttuctlon of
nonpotable high capacity wells and for low capacny 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 laxgex in dlametet than the nommal dlameter of
the well casing pipe when: -

(a) Steel well casing pipe assembled w1th welded j Jomts is used
and ’

(b)_ The annular space seahng matenal is placed by usmg an

approved pressure method.,

History: Cr. Register, Januaxy, 1991, No, 421 eff 2—1—91 am. (l) (©), (3), (13),
(15), (16), Tables I and 11, cr (l) [O% Reg:ster, September, 1994 No. 465, eff
10~1—9 y

: NR 812.13 Dnlled wells termmatmg in unconsoll-
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) GENERAL REQUIREMENTS; (2) 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 plantwells, 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 hxgh 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 the 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: The department may-grant variances to the 5.foot requirement inlow perme-
ability, low yielding formations.

-(d) Steel and thermoplastic well casmg prpe, as spec1f1ed ins.
NR 812.17, may be used for low capacity wells and for nonpotable
high - capacity wells, but not including school and wastewater
treatment plant wells. Only steel well 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 requlred types and mate-
rials for screens ate:

a. -For potable low capacxty wells, a contmuous-slot screen
composed-of stainless steel, everdur, monel, brass or approved

polyvinyl chloride (PVC). Noncontmuous—slot screens may be .

used:if approved.

"'aj. - Criteria -on which noncontmuous—slot 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 fordriven—point.wells is opt10na1 except

that screens having any lead ‘content may not be used.
Note: Louvered, shutter-type screens may be used for gravel—pack well construc-
tion as specrﬁed ins.NR 812.16 (3).

b. For nonpotable high capamty wells, not including dewater-
ing wells, a continuous—slot screen ‘meeting the requirements of
subpar. a. ora low carbon steel or galvamzed—steel contmuous—
slot screen. )

_c. For potable hrgh capa01ty wells, a contmuous—slot screen,
v—shaped, wire—wrap on a rod base type; composed of stainless
steel, everdur, monel or brass. The brass may nothave a lead con-
tent of more than 8%.

d. For nonpotable low capacity wells and dewatenng 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
scréens and new materials for screens as such products are developed.

2. Screen installation may be accomplished by permanently
weldmg or threading the screen onto the bottom:of the well casing
p1pe, by placemént 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 stem, rod or bit or a small diameter pipe col-
umn may be used to hold the screen down with: the telescope meth-
od.

-3. Auiser pipe may be installed to extend upward from the top
of the screen. The riser pipe material may be- thetmoplastlc or met-
al providing the metal does not have. a lead content in excess of
8%.

" 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. .
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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 nothave alead 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
coaise 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 for percussron methods
of sub. (2).

(2) PERCUSSION METHOD REQUIREMENTS FOR DRILLED WELLS. N
UNCONSOLIDATED FORMATIONS. (a) When steel well casmg 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 drilthole and
allowed to follow the well casing pipe down during driving, If
granular bentonite is not used, an upper enlarged drilthole shall be
constructed when a noncaving material, usually clay, silt or hard-
pan,’is encountered in the top10 feet. Rotary—air methods as spe-
cified in s; NR 812.12 (19) may be used to construct the upperen--
larged drillhole. It shall be at least 4-inches larger in diameter than
the nominal diameter of the well 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 perrnanent 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 havmg amud weight of atleast 11 pounds per gallon or with
gtanular bentonite throughout the driving of the permanent steel
well casing pipe. If the upper enlarged drilthole 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. Followmg driving of the well casing pipe any upper en-
larged drillhole 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 neat cement 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 sealing material is clay or sodium bentonite
slurry, the sealmg material shall be placed with a conductor pipe.
When temporary outer casing pipe is used, it shall be removed
during or following the sealing 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 anniilar space seal settles dur-
ing or following development of the well, it shall be replaced.

3.. When usmg a rotary machine with hammer or a casing
hammet for percussion methods, the drill cuttings ms1de 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 orwastewater treat-
ment plant wells.

2. Thermoplastic well casing plpe may only be used for wells
where the annular space is sealed with sodium bentonite or clay
sluny Cement grout may not be used. The thermoplastlc well cas-
ing pipe shall-'be set in an upper enlar ged drillhole constructed
within a temporary-outer steel.well casing at least 4inches 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 shurry 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 well, 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 drillhole, 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 mstallatlon or replacement of

telescoping screens.

-5. Screens may be installed as spemﬁed in's; NR 812:13 (1)
(e) 2. If a screen is'ot permanently attached; an approved packer
shall be used to-seal the space between the screen and the'well cas-
mg pipe. A small diameter drill stem,; bit orrod ora small diameter
pipe ‘column bearing on the screen bottom plate may be used to
told the screen down with the telescope method. ,

6. If the thermoplastlc well casing pipe extends above the
frost line, the upper terminus of the well shall be contained in a
well house or in a capped oversized steel well casing pipe. The
plpe shall extend from the top of the thexmoplast1c well casmg
plpe to'a depth below the frostlevel.

3): ROTARY METHOD REQUIREMENTS FOR DRILLED WELLS IN UN-
CONSOLIDATED FORMATIONS. (2) When steel well casmg pipe is
installed in a drilled unconsolidated formation well using rotary
methods, the ‘well shall-‘be drilled as follows: o

“"1."An upper enlarged drillhole shall be ‘constructed and main-
tained at full dxametet by cuculatmg drilling mud to the required
depth of well casmg pipe sefting, 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 2 mud
weightof atleast 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 treatmént 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.
| 72 The upper-eénlarged drillhole may be constructed less than
4inches 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:

NR 812.13

a. The well is to be 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, accordmg to Tables I to IV,
is placed in the annular space between the upper enlarged drilihole
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 p1pe is assembled entuely w1th welded

joints:

3. For potable high capacny, school and wastewater treatrnent
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 accordmg to the
requirements of s, NR 812.20.

4. Temporary outer casmg may be used to hold the upper en-
larged drilthole open only if itis removed during the final sealing
of -the -annular--space.. An upper enlarged drillhole may ‘be
constructed to accommodate the setting and removal of the tem-
porary outer casing if the drilthole is constructed and maintained
at full diameter by cir culatmg drilling mud and is at least 2 inches
larger in diameter than the nominal diameter of the temporary out—
er casmg assembled w1th welded ]omts ’

5. If necessary the well casing pipe may be driven deeper S0
asto develop a deeper portion of the aquifer. The annular space of
the well shall be completely filled with dnllmg mud and cuttings
during such driving. This method may also be used for any reason
when the upper enlarged dnllhole is “constructed to at least the
40-foot depth,

(b) Thermoplasuc well casmg p1pe may be used when Iotaxy
methods are used to drill wells in unconsohdated formatlons un-
der the followmg conditions:

1. Thermoplastic well casing pipe. may only be used for non-
potable high capacity wells and for low capac1ty wells, except
school and wastewater treatment plant wells.

L2 Thexmoplastlc well casing pipe may only be used for wells
developed inunconsolidated formations and consuucted in accor- )
dance with line A or B of Table I

o3, Thermoplashc well casing pipe may not be driven, pushed
or for ced into the formation or into the upper enlarged drilthole ex-
cept that the well ‘casing pipe may be pulled back to expose a
screen.

4, An upper enla: ged dnllhole atleast4 inches largerin d1am~
eter than the nominal diameter of the thermoplasuc well casmg
pipé shall be constructed and maintained at full diameter by circu-
lating drilling mud to the required depth of well casing pipe set-
tlngs, 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
Teast 11 pounds per gallon, If any of the annular space seal seitles
dunng or following development of the well, 1t shall be replaced
s0°as to seal the entire annular space.

5. Dnlhng tools such ‘as. drill bits or stab1hzexs may ‘ot be

_placed in the thermoplastic well casing pipe nor may any dnlhng

or reconstruction oécur after placement of the well casing pipe in
the well, This restriction does not pxeclude the mstallatlon orre-
placement of screens. . .

6. Scxeens may be mstalled as spec1ﬁed m s. NR 812 13 (l)
(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

Register, September, 1996, No. 489




NR 812.13

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)(@) 2,1,
(3) (a) 1. and (b) 4., Register, September, 1994, No. 465, eff. 10-1-94; correction
in (2) (e) 1., made undex s. 13. 93 (2m) (b) 1., Stats., Reglstex, Sepbember, 1996,
No. 48

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

(1). GENERAL REQUIREMENTS FOR DRILLED WELLS TERMINATING
IN BEDROCK FORMATIONS. (a) Steel well casing pipe meeting the
requirements of s. NR 812.17 shall be used for bedrock wells.
Thermoplastic -well casing pipe may. not be used for bedrock
wells.

(b)’ The minimum diameter for bedrock wells is 6 mches

(c) The minimum diameter for the upper enlarged drillhole for
potable high capacity, school and wastewater treatment plant
wells is 3 inches larger in diameter than the outside diameter of the
well casing pipe or the outside diameter of the well casing’ p1pe
couplings, if used.

(d) The minimum depth for the upper enlarged drillhole and
the well casing pipe is as specified in Tables [to IV.

(e) The well casing pipe shall be driven to a ﬁrm seat in the bed-
rock with a drive-shoe except when thé upper enlarged drillhole
extends 20 feet or more into the bedrock and the annular space is
grouted ‘before the lower drilihole is constmcted the use of a
drive-shoe is optional,

(f) When well casing pipe is setin an upper enlarged drillhole
extending 20 or miore feet into bedrock, the well casing pipe shall
be centered in the drillhole by one of the following methods:

1. Asetof atleast 3 centering guides shall be pr ovided at ev-
ery pipe joint within the bedrock to ensure an even annular space
around the well casing pipe. A minimum of 2 sets shall be pro-
vided, one near the top of the bedrock and one at the bottom of the
string of well casing pipe. Tlns is depicted in figure 1, or

2. A drive—shoe may be welded or threaded onto the bottom
of the string of well casing pipe and, if the well casmg pipe extends
more than 63 feet (that is, more than 3 standard pipe lengths) into
the bedrock, at least one set of 3 centering guides shall be provided
on the casing pipe within the bedrock. If only one set of guides is
prov1ded it shall be installed within'5 feet of the top of the bed-
rock.

(g) Development of wells in shale formations is allowed by the
department only when the shale is known to be firm enough so that
the drillhole will stand open and the water pumped from the well
is not turbid.

‘(h). When nonpotable hlgh Capacity wells and low, capacny
wells, except school and wastewater treatment plant wells, are
completed in 1gneous or metamorphic crystalline bedrock, not-
mally referred to as “granite” wells, an initial attempt shall be
madé to obtain watér below the 40—foot depth. The drillhole shall
extend to a depth of at least 150 feet, even though water in suffi-
cient quantity may be encountered during drilling in the bedrock
above the 40—foot depth. When adequate water quantity is not ob-
tained below the 40-foot depth, the depaxtment may approve
installation of less than 40 feet of well casing pipe for withdrawal
of water from the bedrock above the 40=foot depth. Prior apptoval
is required. Installation of less than 20 feet of grouted well casing
pipe will not be approved without continuous chlorination. Instal-
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

way up to the ground surface. -
‘Note: For the installation of pumps in wells with less than 25 feet of well casing
plpe, see the reqmrement ins. NR 81231 (2) (d) -
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Note: Fxom State of Otegon Well Code ‘

Fxgure L Minimum requxrements for centering gmdes in bedrock wells P

" (i) Wells may not be constructed open to both an unconsolidat-
ed formation and a bedrock formation without approval. .

() Wells constructed or reconstructed to withdraw water from
any of the aquifers beneath the “Maquoketa” shale and the “Niag-
ara” formations in the eastern part of the state shall be cased and
grouted at least through the “Niagara” formation except in areas
designated by the department as special . well casing pipe depth
areas; The department recommends that:such, wells also be cased
and grouted through the “Maquoketa” shale formation. If a liner
is used to case off the “Niagara” formation, the “Magquoketa”
shale formation or both, it shall be installed in a manner conform-
ing with.the requirements of 's. NR 812.21 ().

(k) Screens, installed with or w1thout gravel-packs may be
installed in loosely cemented sandstone wells. The requirements
for screen materials and installation of the screen ins. NR 812.13
(1) (e).and the quuuements for gzavel—packs ins.NR 812.16 ap-
ply to drilled wells in bedrock formations.

(L) Anopen bedrock drillhole may be underreamed to mcrease
the size of a drillhole for gravel packing ascreenin sandstone, set-
ting a linerina sloughmg or contaminated formation or reducing
the inflow velocity of water to a well. The underreaming may not
commence closer than 5 feet below the bottom of the permanent
well casmg pipe unless the pipe is cement gtouted in place to the
depth required by Tables II & IV, in which case underreammg may
commence directly below the bottom of the well casing pipe.

(m) Wells constructed with “hung” well casing pipe, i.e., well
casing plpe, with a packer or grout flange installed on the bottom,
suspended in an enlarged drillhole and gzouted in place, tequue
approval. -. -

2) PERCUSSION METHOD REQUIREMENIS FOR DRILLED BED-
ROCK WELLS.. The percussion method is a drilling method using a
cable—tool dnllmg machine or a drilling method whereby the well
casing pxpe is driven or is set in an upper enlaxged dnllhole and
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then driven; soil or rock material inside or justbelow, 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 arotary 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 wastéwater 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 afirm seat in the top of bedrock without the

use of an upper enlarged 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 drilthole 10 feet deep or less is not an
upper enlarged drilthole. Starter drillholes need not meet the mini-
mum requirements for:upper enlarged drillholes.

b. Anupper enlarged drillhole at least 4 inches larger in diam-,

eter than the nominal diameter of the well casing pipe shall be
constructed to atleast 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 sealing 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 specrﬁed in 5. NR 812.12 (19) may be
used.

¢.. When an upper enlarged drillhole is constructed it shall be r

kept filled 1ip to within 10 feet of the ground surface with clay or
sodium bentonite slurry with a mud weight of at least 11 pounds
per gallon or with 8~mesh granular bentonite throughout the driv-

ing of the permanent well casing prpe The pipe shall be drivento = -

a firm seat in the bedrock.
d. When an upper enlarged drrllhole is constructed, folowing

completion of the: driving of ‘the well casing pipe, the annular:

space shall be filled with clay or: sodium bentonite shurry having
amud weight of atleast 11 pounds per gallon or with neat cement
groutexcept that only neat cement grout may be used when the up-
per enlarged drillhole is constructed mote than 5 feet into bedrock.

Neat cement grout shall be placed accordrng to the requirements -

of s, NR 812.20.-When temporary outer casing is used, it shall be

removed during or imiediately after sealing the annular space.

When the upper enlarged drillhole extends deeper than the
40~foot depth and the annular space sealrng material is clay or so-
dium bentonite slurry, the slarry 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 ata.depth less than 10 feet from the ground surface, in which

case the upper enlarged drillhole shall be constructed to at least the
60-foot depth or except when the bedrock is sandstone, in which
case the upper enlar; ged 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-

largéd drillhole may be constructed only 2 inches larger in diame-

ter than the nomrnal drameter of the permanent well casrng pipe
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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 drrllhole and driven to a ﬁrm seat in the bedrock,
and

" c.”The annular space shall be sealed wrth 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 wrth 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:

a. Anupper enlarged drifthole atleast 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 témporary outer casing,

b. The upper enlarged drillhole shall be kept filled upto with-
in 10 feet of the ground surface with clay or sodium bentonite
slurry with a mud weight of at least 11 pounds per gallon or with

: granular bentonrte 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
_c. 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 orfollowing
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 Jess than 60 feet: -
a. Anupper enlarged drillbole at least 3 inches latger 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,

oratleastto the 100—foot depth if the wellis for a wastewaier treat-

"‘ment plantand there is a treatment pond or lagoon or sludge beds

on the property. 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 concentrrcally wrthrn 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. 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 wrth an approved pressure method.

{3) Rotary METHOD REQUIREMENTS FOR DRILLED BEDROCK
WELLS, The rotary method for bedrock wells shall be. 2 method
whereby an upper enlar ged drillhole is constructed to 'the intended
depth of well casing pipe by using a circular rotatrng action ap-
plied to a string of hollow drrllrng rods having a drill bit attached
to the bottoni. The well casing pipe is set to the bottom of the dril-
lhole and is not drrven except to drive to 2 ﬁrm seat in the top of
bedrock.

(@) 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 ot
with temporary outer casing. Wher temporary -outer casing pipe
is used it shall be removed afterthe sealmg process Anupperen-
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larged drillhole may be constructed to accommodate the setting
and removal of temporary outer casing pipe if the drillhole is at
least 2 inches larger in diameter than the nominal diameter of the
temporary outer casing and is maintained at full diameter by circu-
lating drilling mud. This is depicted in figure 2.-Air or an approved
foam may be used for constructing the upper enlarged drillhole if:

1. Bedrock is encountered above the 40-foot depth, 30-foot
depth for sandstone, for nonpotable high capacity wells or for low
capacity wells, except for'school and wastewater treatment plant
wells, or if bedrock is encountered above the 60—foot depth for po-
table high capac1ty, school or- wastewatez treatment plant wells,
and

"1."Upper enlarged drilihole constricted by
clrcutating dritiing mud.

\
QOuter driithole
(2" targer dia

WISCONSIN ADMINISTRATIVE CODE

2. Temporary outer casing set in outer
ditithole and-uppar entarged drillhote -

extended into bedrock . .
i B : e
C __ "~ N
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2. The unconsolidated material above the bedrock is clay,
hardpan, or-a-similar material that will allow a drillhole to stand
open. ,

3. If an approved foam is‘used, the foam concentration may
not exceed one quart per 100 gallons of water, without approval.

(b) For nonpotable high capacity wells and low capacity wells
constructed by rotary methods in bedrock, exccpt school and
wastewater treatment plant wells:

1. An upper enlarged drillhole at least 2 inches larger in dlam-
eter than the nominal diameter of the well casing pipe, shall be
constructed according to par.-(a) to a minimum depth as follows:

3. Permanent wali casing installed.

P

- than:temp. casing)

outer casing

S!eel well caslng plpe
(6" min dia

N
Lt
A

e
Mt

drilihole Is g .

5. The upper

4 The parmanant well caslng is grouted in
- place.

6. The temporary outer caslna Is pulled and.
removed following grouting.

Flgure 2 Reqmred rotary mer.hod for const:ucung and sealmg upper enlarged drillholes 0 enable the sctting and removal of a temporary outer casmg in bedrock wells
overlain by unconsolidated caving material

a. To the top of firm bedrock when the depth to firm bedrock
is 40 feet or more, 30 feet or more for sandstone;

b. Tothe depth of the well casing pipe setting, but notless than
40 feet, 30 feet for sandstone, when the depth to bedrock is less
than 40 feet; less than 30 feet for sandstone; or -

“c. To the depth of well casing pipe setting, but not less than
60 feet when the depth to firm limestone or dolomite i is less than
10 feet below the ground surface.

2. The steel well casing pipe shall be set to the bottom of the
upper enlarged drilthole and driven to a {irm seat in the bedrock.

3. The annular space between the upper enlarged drillhole and
the well casing pipe may be sealed with drilling mud and cuttings
having a mud weight of at least 11 pounds per gallon or with neat
cement grout, according to the requirements of s. NR 812.20, ex-
cept that only neat cement grout shall be used whenever the top
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of bedrock is encountered above the 40-foot depth above the
30—foot depth for sandstone, or whenever the upper enlarged dril-
lhole extends more than 5 feet into the top of:the bedrock forma-
tion. . : B
"4, When the diameter of the upper enlarged drillhole is less
than 4 inches larger in diameter than the nominal diameter of the
well casing:pipe, the well casing pipe shall be assembled with
welded joints and the sealing material shall be placed using an ap-
pxoved pressure method as specified in s. NR 812,20 (2) (])

‘() For potable high capacity, school and wastewater treatment
plant wells constructed by totary methods in bedxock

1. Anupper enlarged drillhole at Ieast 3 inches lar ger in diam-

eter than the outside diameter of the well casing pipe or the outside
diameter of the well casing pipe couplmgs, if used, shall be
constructed according to par. (2) to a minimum depth of:
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a. 60 feet or to the depth of bedrock if the top of bedrock is
more than 60 feet below the ground surface; or

b. 100 feet if the well is to supply water for a wastewater treat-
ment plant and there is a treatment pond or lagoon on sludge beds
on the property.

2. The well casing pipe. shaH be set to the bottom of the upper
enlarged drillhole and driven to a firm seat in the bedrock.

3. The annular space between the upper enlarged drillhole and
the permanent well casing pipe shall be sealed with neat cement
grout, accordrng to the requirements in s. NR 812. 20.

History:
2)@1. d (3) (byand (c), Regrster, September, 1994; No 465 eff. 10~1-94

NR 812.15 Flowing wells. m When 2 flowing well is
“cifiéd'in’s. NR-812:20.

constructed, in an area where the well driller or well oonstructor‘
knows ﬂowrng wells exist, flow of water up the outside of the well

comply with the requitements of'ss. NR 812.12 10 812.14, inclid-

ing Tables I to IV, and the additional requirements of sub. (2) and.

(3). Flowing wells:may occur in the following areas:

(2) The aquiferis not confined and is in a discharge area, usual-
ly near a river, lake or stream as depicted in figure 3; or

(b) The aquiferis confined by an over lymg unpermeable geo-
logic formation as depicted in figure 4. - - - - . ;

== \ :
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: Cr, Register, January, 1991, No: 421, eff; 2-1-91; am. (1) () 2., (h), (O

NR 812.15

(2) A flowing well shall meet the construction requirements
of sub. (3) with the following modifications:

(a) If the flowing well is a potable high capacity, school or
wastewater treatment plant well:

1. The reference depth to'the aquifer is 60 feet rather than 40
feet or 30 feet for sandstone, except when the well is installed for
a wastewater treatment plant that has a treatment pond or lagoon
or sludge beds on the property, the reference depth to the aquifer

is 100 feet.

i+ 2. The upper enlar; ged drrllhole shall be 3 inches larger in di-
ametér than the outside diameter of the well casing pipe or the out-
side drameter of theswell casing’pipe couplings, if used.

3: The annular space shall be sealed wrth cement grout as spe-

) 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

school and wastewater treatment plant wells, the reference depth

to the sandstone-bedrock aquifer is 30 feet rather than 40 feet as

for other types of bedrock. ’
'(3)- A flowing well shall be constructed according to the re-

: qmrements of this subsection as follows:

- (@) Aquifer not conﬁned Flowing wells constructed in areas

v where the aquifer is not confined shall be t:onstructed as follows:

Figure 3. A ﬂowrng well in an unconfined aquifer.

1 When the, flowrng well is constructed usmg percussron
methods )

-a. Anupper enlatged. dnllhole shall be constructed Any por-
tlon of the upper enlarged drillhole constructed into unconsohdat—
ed material shall be constructed with temporary outer casing at
least 4 1nches largerin drameter than the nominal diameter of the

well casing. pipe. If, for-bedrock wells, the top~of bedrock is.less.

than 40 feet from the ground surface or less.than 30 feet for sand-
stone, the: temporary outer casing:shall be driven with a drive—
shoe to-a firm seat in the top of bedrock, and the remainder of the

upper enlarged drillhole shall be constructed the same diameter as.

the inside diameter of the temporary outer casing.

‘b. When the well casing pipe is sét to the bottom of the' tempo-
rary outer casing and driven through unconsolidated material, ei-
ther into’an unconsolidated aqurfer or to the top of abedrock aqui-
fer, the teraporary outer casing'shall be filled up to within 10 feet
of the ground surface with a clay or sodiim bentonite shirry and

cuttings having a mud weight of at least 11 pounds per gallon
throughout the dnvmg :

- e When the upper enlarged drillhole extends more than 5 feet
into the top-of bedrock and there is a strong flow up the drilihole; -
the flow up the annular space shall 'be reduced with a packer
installed surrounding the bottom of the well casing pipe. The well
casing pipe shall be dtiven with a drive—shoe toa firm seatinto the
topof bedrock and the required neat cement grout shallbe pumped,
through a conductor (tremie) pipe: : &

2. When a flowing well'is constructed using rotaxy methods,
heavy drilling mud having a2 mud weight of at least 11 pounds per
gallon shall be cit culated durrng the constructron of the upper en-
larged drillliole. :

(b) ‘Aquifer is confined, is-more than 40 feet from the gmund
surface and the confining bed is unconsolidated. Flowing wells
constructed in areas where the aquifer is-confined, is more than 40
feet from the ground surface and the confining bed is tnconsoli-
dated, usually clay or hard pan, shall be constructed as follows::

Register, September, 1996, No. 489
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Flowing well—confined conditions
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Figure 4. A flowing well in a confined aqurfer

1. When such a flowing well is constructed using percussron
methods:

a. Asdepicted in figures 5 and 6,2 temporary outer casing at
least 4 inches larger in diameter than the nominal diameter of the
permanent well casing pipe shall be driven, while drilling, about
halfway, if known, through the unconsolidated confining bed, but ’
not less than the depth required in Tables 1 to IV, :

b. The well casing pipe, with drive=shoe, shall be set to the
bottom of the temporary outer casing and driven, while drilling,
through the remainder of the confining bed and either into the un-
consolidated aquifer, or to the top of a bedrock aquifer. The annu-

lar space shall be filled up to within 10 feet of the ground surface .

with a clay or sodium bentonite slurry and cuttings with a-mud
weight of at least 11 pounds per gallon durmg the driving of the
well casing pipe. The annular space shall be subsequently sealed,
as specified in Tables I to IV, with neat cement grout or with a clay
or sodium bentonite slurry accordrng to the requrrements of s. NR
812.20.

c. The well shall be completed in the manner prescribed in
TablesI toIV and ss. NR 812.12 to 812.14, and the temporary out-
er casing shall be removed, if possrble, durmg the seahng of the
annular space.

2. 'When such a flowing well is constructed using rotary meth-
ods: ., e
a. Asdepicted in figures 7 and 8, the well shall be constructed
double—cased. The size of the inner well casing pipe shall have a
nominal diameter not less than 4 inches for unconsolidated wells
and not less than 6 inches for bedrock wells. .

_-b.-Anouter upper enlarged drillhole at least 2 inches lar ger in
diameter. than the nominal diameter of the outer'well.casing pipe
shall be constructed, by circulating drilling mud, from the ground
surface to about halfway, if known, through the unconsolidated
confining bed, but to a depth not less than the depth required by
Tables I to IV.

.c..- An outer well: casrng prpe meetrng the specrﬁcatrons of
temporary outer casing described in s. NR 812.17 and assembled
with welded joints shall be set to the bottom of the outer upperen-
larged drilihole. 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. The
annular space shall be sealed according to.the requirements of s.
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NR 812:20 with clay or sodium bentomte slurry and cuttings hav-
ing a mud weight of at least-11 pounds.per gallon, or with neat ce-
‘ment grout.

d. An inner upper enlarged drillhole, the same diameter as the
inside diameter of the outer well casing pipe, shall be constructed,
by circulating drilling mud and cuttings with 2 mud weight of at

_"least 11 pounds per gallon, through the remainder of the unconsol-
idated confining bed and either into an unconsolidated aquifer or
to the top of a bedrock aquifer.

. The inner well casing pipe shall have a nominal diameter
2 inches smaller than the nominal diameter of the outer well casing
pipe, shall meet s, NR 812.17 and Table V requirements and shall
be set to the bottom of the inner-upper enlarged drillhole, and, if
the aquiferi is bedrock, driven to a firm seat with a drive-shoe. The
annular space may be sealed with the drrlhng mud and cuttings or
with neat cement grout, except when the inner upper enlarged dril-
Ihole extends more than 5 feet into bedrock, in which case the an-
nular space shall be sealed with neat cement grout according to the
requirements of 's. NR'812.20.

f. The well shall be completed in the manner prescribed in
Tables T to IV and by s. NR 812.14. :

(c). Aquifer is confined, is more-than 40 feet from the ground
surface and the -confining bed is bedrock. Flowing wells
constructed in areas where the aquifer is confined, is more than 40
feet from the ground surface and where the confining bed is bed-
rock shall be constructed as follows:

‘1. When sucha ﬂowrng well i is constructed usmg percussron
methods:

‘2. As deprcted in figure 9, a temporary outer-casing at least:
4'inches larger i’ diameter than the nominal diameter of the well
casing pipe shall be driven, while drilling, from the ground surface
to'a firmseat in the top of bedrock confining bed.:

b.-Anupper enlarged drilthole the same diameter as the 1ns1de
diameter of the temporary outer casing shall be constructed from
the bottom of the temporary outer casing about halfway, if known,
through the bedrock confining bed. The depth- of this upper en-
larged drillhole may not be less than the depth requued in Tables
ItoIV. .

c. The well casmg prpe with a.drive shoe shall be set to the
bottom of the upper enlarged dnllhole and driven to a firm seat in
the bedrock conﬁmng bed.

N,
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Figure 6. (b)1: Pqicussiox1_~method for flowing well,consuuc’tion—chnﬁned‘
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Step A. Temporary outer

casing 4" larger than
casing diameter is
driven half-way through
confining bed.

Step B permanent
casing pipe set to
bottom of temporary
outer casing. Annular
space tilled with clay
sturry.

Step B. Permanent
casing is driven through
remainder of confining rel
bed into aquifer.

Step C. Screen instailed
and temporary-casing

moved

il

NR 812.15.

Figur_é 5.y 1. PercuSsio;i shethod for flowing well construction—confined

. Step A Temporary

outer casing 4" larger
than casing diameter
is driven. half-way
through confining
bed

confining bed.

Step B. Permanent
casing pipe set to
bottom of temporary
.‘outer casing. Annular
space seated with
neat cement grout

Step B. Permanent
Casing Is drifled and
driven through
remalnder of
confining bed to top
of aquifer

@30Ft. for sandstone.

Step C. Open
drillhole is
constructed into
bedrock aquifer.

bedrock aquifer more than
fining bed. ;-

l’l
|

|
|

\
W
:

i
|
iy
1

il
|

"~ @30Ft for

Sarndstone

unconsolidated aquifer more than 40@ feet below the ground surface with an unconsolidated

40@ feet below £hé groqnd surface with':ah dx;c'dnsolidated con-
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Step A. An outer Step B. Outer casing Step C. An inner Step D. Inner casing set Step E. Screen is ptaced ‘
enlarged drilthole 27 set to bottom of outer enlarged dritthole is into aquifer and sealed = in aquifer. k
!arger than outer casing drilthole. Annular space . “mudded" through in place.

is “mudded” half-way is sealed. confining bed into the

through confining bed aquifer.

Unconsolidated

jUncbnsoIidatéé 3
Confined Aquif

@30 Ft. for Sandstone.

Figure 7. (b) 2. Rotary method for flowing well construction—confined aquifer more than 40@ feet below the ground surface—both confining bed and aquifer are un- f
consolidated—double casing construction. P
Step A. Anouter Step B. Quter casing, Step C. An inner - Step D. Inner casing Step E. Open drilthote
enlarged drillhole, 2" is set to bottom of enlarged dritlhole is is drivento top of is constructed into
farger than outer . outer dritlhole and " “mudded” through : aquifer-and sealed in aquifer . -
casing is “mudded” annular space is confining bed to top - place
héif-way through sealed. of aquifer.

confining bed

i
< o

T==Confined Bedrock Aquifer

®30 Ft. for sandstone.

Figure 8. (b) 2. Rotary method for flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with an unconsolidated confining
bed.
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Step A. Temporary
outer casing 4"

Step B. Open .
enlarged driltnole js.,

.. larger than constructed half way
permanent casing is through confining
driven to top of bed

confining bed
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Step C and D.
Permanent casing
pipeis setand driven
to firm seat. Annular
space is grouted

NR 812.15

Step E. Lower
drillnole is
constructed through
confining bed and
into aquifer

Step F. For wells with

high flow a fiow pipe
" is installed with a

packer below casing

030 Ft. for Sandstone.

Figure 9. (c) 1.-Percussion method for flowing well construction—-confined bedrock aquifer more than 40@ feet below the ground surface with a bedrock confining bed.

<: d.:The-annular space shall be sealed with neat cement grout

according to the requirements of s. NR:8§12.20 and the temporary -

outer casing shall be removed if possible. L ‘

- Ve, After waiting 24 hours following grouting; alower 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.

£ For confined aquifers under high artesian pressuré that pro--

duce a flow from the well greater than orequal to 70 gallons per
minute, the department recommendsthat'a flow pipe meeting
Table V requirements be installed watértight 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 recomrnends 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 The department recommends that a flow pipe as described
in subd. 1. . also be installed when the confining bed produces tur-
bid water. - R ‘ DR "
ods: - . - - o . B

a. Asdepicted in figure 10, an upper enlarged drillhole 4t least
2 inches larger in diameter than the nominal diameter of the well

casing pipe shall be 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 Tto 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 enlaiged drilthole is
constructed 4 inches larger in diameter than the nominal diameter
of the well casing pipe. . . Lo

2. When such a flowing well is constructed using rotary meth-

... 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. - SRR TR

d. The well shall be completed according to the percussion
method requirements of subd. 1.e.to g. : R

(@) Agquifer 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-cased 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 drillholes 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. R

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 requirements. of s.- NR
812.20. If the confining bed is bedrock, the portion of the upper
enlarged drillhole constructed into the overlying unconsolidated
material above the confining bed shall be constructed by driving,.
while drilling, a temporary outer casing to the top of the confining
bed. The outer well. casing pipe shall meet, at a minimum, the
specifications for temporary outer casing of s. NR 812.17 (1) (a).

‘3. The inner well casing pipe shall extend into the aguifer to-
a depth not less than the depth required in Tables I to IV. It shall
be set in the inner upper enlarged drillhole, driven to firm seat if .
in bedrock and shall be sealéd in place according to the grouting
and sealing requirements of s. NR 812.20. ) R

4. The methods of placement of the outer and inner well cas-
ing pipes shall also be the same as described in pars, ®) 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 6 inches for bedtock wells. v
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Figure 10. (c) 2. Rotary method flowing well construction—contfined bedrock aquifer more than 40@-feet below. the ground surface with a bedrock confining bed.

“6." When the confining bed is limestone or dolomite and lies
10 feetorless below the ground surface, the inner upper enlarged
drillhole and the inner well casing pipe shall extend to-at least the
60-foot depth. RN S :

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

NR " -812.16 Gravel-pack- - well - construction.
(1) ConpITIONS. Gravel-pack well construction may be used un-
der any of the following conditions: E

(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. S

“(b)"" In ‘loosely-cemented sandstone -aquifers’ that require
screening to prevent sand pumping conditions.

(¢) In badly fractured or -decomposed crystalline bedrock
formations. - R T

(2) MateriAL. 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 om a sieve analysis of the aquifer material. The 70% re-
tained size of the gravel-pack shall be 4 to 6 times greater than the
70% retained size of the aquifer sample. The uniformity coeffi-
cient of the gravel-pack may not exceed 2.5." o

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

. (a) Screentype. Screens installed within gravel-packs for non-
potable high capacity wells and for low capacity wells, including
school and wastewater treatment plant wells, shall bé continuous—
slot. Screens for potable high capacity wells shall be continuous—
slot, V—shaped wire wrap on arod base. As'an altetﬁative,_ lou-
vered, shutter-type screens may be used with_gravel-packs for
any type of well provided they are designed and installed in aman-
ner such that water from the well is practicably free of sand.
Screen selection for dewatering wells is optional.
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(b) Screen material. . 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 material may 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 the telescope method.

{(4) PLACEMENT. 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 shall
extend at least 2 feet above the top of the screen. At least a 2—foot
sand seal shall be placed upon the top of the gravel-pack to pre-
vent the required annular space sealing material from entering the
gravel-pack. - The gravel-pack may not extend closer to the

ground surface than the minimum depth for the upper enlarged .

drillhole specified in Tables I to IV, - D i

(5) THicknNESS.. To allow for adequate well development the
department recommends that the gravel-pack notexceed 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-

larged drillhole 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, No..465, eff. 10-1-94, _ ; i

NR'812.17 ' Well casing pipe, liner pipe and materi-
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: B

" (a) Temporary casing. Temporary casing pipe for all wells, or
well casing pipe greater than 12—inch diameter used for nonpot-
able wells may be a lighter weight steel pipe than specified for a
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.

P
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(b) Pipeforliners. Liner pipe installed solely to seal off a cav-
ing orsloughing zone in-a well shall be new, unused and nonre-
claimed steel or thermoplastic pipe. Steel pipe shall also meet the
specifications of Table V except thatit may have a lesser wall
thickness than what is required in Table V for the diameter of pipe
used. Steelpipe for such liners shall 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 piinimum requirements of

sub. (3). Liner pipe used in all other 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-
tic pipe may not exceed 1%z inches, For the requirements for the
installation of liner pipe see s. NR 812.21. '

(c) Diameter umformtty Within any sepaxate stnng 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 ‘ininitial well
construction or liner pipe used for reconstruction of a well w1th
water contammg contaminant levels exceeding the drinking water

standards in s. NR:812.06 shall be new steel plpe meeting one of

the following standards: .

1. ASTM A 53;

2. ASTM A 106; . oo .

Note: The ASTM specxﬁcatxon for A 120 well casmg pipe was withdrawn in 1987.

. 3. ASTMA 589—'I‘ype 1, Grade A or B—Type II, Grade A,
Type I—driven well p1pe

4. API5CT;, -

5. API'5D; or

6: APISL. - - - :

(b) Well driller, well constructor respons:bzlmes Well dnllers
and well constructors may not use unmarked or inadequately
marked well casing pipe for permanent well casing pipe. It is the
well driller’s or well constructor’s responsibility to use well casing
pipe that meets the requuements 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 plpe 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 )omts,

2. Pipe with welded patches;

3. Pipe not conformmg to the marking requnements of par.

@;

" 4. Pipe with defects, such as cracks, open welds, partial or in-
complete welds, opén seams, laminations in pipe wall which ex-
ceed 12—1/2% of wall thickness; or shvers whichexceed 12~-1/2%

of wall thickness.

5- P1pe with coatings‘conta1mng contaminants on the inside
of the pipe.
6. Pipe with heavy coatings of paint on the outside of thé plpe
(d) Marking requtrements Each length of well casmg pipe 2
inches or larger in diameter shall meet the requirements in Table
V and shall be légibly marked in conformance with the ASTM or
API marking specifications including color identification in the
form.of bands. Exceépt 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

NR 812.17

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-
tric-resistance—welded B, seamless, or seamless B, XS for extra
strong, XXS for double extra strong.

2. ASTM A 106: manufacturer’s name or maxk ASTM desig-
nation and specification number; schedule nuinber; hydrostatic
test pressure when tested; the letters “NHwhen not tested;sym-
bol “S”:if the section of pipe.conforms to the supplementary re-.
quirements for chemical composition, transverse tension and flat-
temng tests and metal structure and etching tests;weight of pxpe
if pipe is greater than 4 inches in diameter: :

- 3.-ASTM A 589: manufacturer’s name or mark; ASTM des1g-
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 JI—Water~Well
Reamed and Drifted Pipe, Type II—Driven Well Pipe.

. 4. API5A, 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 niame or mark; API specification;
Compatlble standards; Unfinished p1pe (UF) if plain—end; Size -
and weight designation; Grade.

6. API 5L:'manufacturer’s name or mark; API specification;
Compatlble standards; Size and weight designation; Grade; Pro-
cess.of manufactme S for seamless, E for electric weld, F for con-
timous-weld pipe; Heat treatment symbol; Hydxostatlc test pres-
sure, if higher than standard pressure.

7. API5CT: manufacturer’s name or mark; API specification;

; Companble 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 of 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, Philadeiphia, Pennsylvania 19103 and the

American Petroleum Institute, Publication and Distribution Section, 1220 L Street,

‘Northwest, Washington, D.C. 20005.

() Assembly andinstallation. 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 welghts 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 departrient

recommends that a minimum of 2 welding passes be made for any

: .pipe having a diameter larger than 7 inch outside diameter.

(3) THERMOPLASTIC WELL CASING PIPE. (a) Pipe and material
speaﬁcatzons 1. “Thermoplastic well casing pipe and couplings
shall 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 nommal well casmg plpe diameter shall be at least 4
inches.

3. The thermoplastlc well casmg pipe, pipe couphngs, 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—*“well 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
tradémark; manufacturer’s code for resin manufacture, lot number
and date of manufacture; and the NSF-WC .designation or other

WISCONSIN ADMINISTRATIVE CODE

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 fox perma—
nent well casing pipe.
6. The ‘thermoplastic pipe shall be assembled with either
flush—threaded joints, integral-bell, solvent-cemented joints or
one—plece solvent cemented couplmgs in a manner accordmg to
o TABLE V
MINIMUM STEEL WELL CASING PIPE AND COUPLING WEIGHTS AND DIMENSIONS

156

the specifications in ASTM F 480. A permanent tag bearing the
message“plasnc well casing” shall be attached to the top 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 casmg pipeis extended above the
depth of the buried pump discharge plpe the thexmoplasnc pipe
shall be contained in a pump house or in a oversized steel plpe 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 for Testing and Mate-
rials, 1916 Race Street; Philadelphia, Pennsylvania 19103 and
from the National Sanitation Foundation Testing Laboxatones

Inc.; P.O..Box:1468, Ann Arbor, MI 48106.:

.Note: The requirements for the installation of pitless adapters, plt_less units or
above—ground discharges for wells constructed with thermoplasuc well casing pipe
areins. NR 812.31 (4).

History: Cr. Register, January, 1991, No. 465, eff. 2-1-91; am. (1) (2) and (b}, (2)
(a), (b), (c) (intro.yand 3.,(3) (a) 1. and 6., cr. (1)(c), (2) (¢} 6. and (d) 5. to 7., renum.
(2)(d) 1. a. tod. and () to be (2) (d) 1. t0 4. and (e) and am. (2) (d) 1. and3 1.(2)
(d)2 Reglstex, September, 1994, No. 465, eff. 10-1-94.

REAMED & DRIFTED
WELL CASING PIPE COUPLINGS
Size ~* Weight in Pounds per Foot Thickness In Inches | Diameter In Inches Diameter & Length~
) Threaded & Coupled Plain End FRE .
Potable * Potable Potable ‘
. Hi Caps, ". Hi Caps, Hi Caps, External
Diameter | Low . Schools & | Low. Schools, & Schools & Diameter . Length In
Ininches | Caps WWTPs | Caps  WWTIP’s WWTP’s |External Internal Inches Inches
1 1.70 1.68 133 1315 | 1.049 1.576 2-5/8
1-1/4 2.30 227 140 1.660 | 1.380 1.900 2-3/4
=12 275 272 145 1900 | 1.610 2.200 2-3/4 .
2 | 375 3.65 154 2375 | 2.067 2.750 2-7/8
2-12 | 590 5.79 203 2875 | 2469 3250 | 3-15/16 -
3 | 770 7.58 216 3.500 | 3.068 4000 | 4116
S 3-1/2] 925 S911 226 4000 | 3548 4625 |- 43116
4 - 11.00 10.79 237 4500 | 4.026 5200 | . 4-5/16
.5 . 15.00 14.62 258 15563 ] 5.047 | 6296 412
6 19.45. 18,97 280 6625 | 6065 | 739 | 4-11716
6-5/8 OD | -20.00 1949 288 6.625 | 6.049 7.390 4-11/16
70D | 23.00° 22,63, SRR R VA 7.000 | 6.366 7.657 4-11/16
. .8  |.2555 2935 | 2470 2855 | 277 0322 | 8625 |-8071 |  -9.625 '5-1/16
10 ). 3575 41.85 | 3425 4048 | 307 0365 | 10750 | 10.136 | 11.750 5-9716 -
12 |-4545 5115 | 4377 49.56 330 0.375 | 12,750 | 12.090 | 14.000 | 5-15/16
140D | 5700 5457 2375 14.000 | 13250 | 15.000 6-3/8
160D | 65.30 62.58 375 '16.000 | 15250 | 17.000 1 6-3/4
180D .| 73.00 - 70.59 375 18.000 | 17.250 | 19.000 7-1/8
200D | 81.00 . 78.60 . 375 120,000 | 19250 | 21.000 .| 7-5/8
220D : 11481 500 {+22.000 | 21.000 \
240D 12549 - .500 24.000 | 23.000

Note: The weight « of threaded and coupled well casing pipe includes the weight of the coupling.
Note: Two-inch dxameter or smaller well casing,. pipe couplmgs shall have at least 11—1/2 threads per inch. Laxgex dxametex couplings shall have at least 8 threads per

mch

Note: WWTP-means wastewatex treatment p]ant
Note: The internal dxameter of API 5CT and API 5D; 4 and 5~inch diameter pipe is sxgmﬁcantly smaller than the listed diameter xndxcated 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 thhout dlfficulty

NR 812.18 Welding procedures. Welding procedures
for plain end well casing pipe:shall be -made watertight in accor-
dance with the specifications in the American Welding Society
manual, AWS D10.12-89,“Recommended Practices and Proce-
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dures for Welding Low Carbon Steel P1pe . Well casing pipe tobe
welded.shall conform to the specifications of s. NR 812.17 (2).
‘Welding procedures for pitless adapter connections to well casing
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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 American Welding Society,
PO. Box 351040, Miami, Florrda 33135.

Hlstory C_r Regrster, January, 1991, No 421, eff. 2—-1—91”

“NR812.19 - Well plumbness and alignment. Well drill-
ers and well constructors shall construct drilled wells to comply
with the well plumbness and alignment requiremments to 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 allowable deviation
from plumb’ of the well oenterhne shall be propomonal to wells
100 feet’ deep

) PLUMBNESS The plumbness requirements apply only to
wells with 10~inch diameter and larger well casing pipe. The devi-

ation per 100 feet of well depth from plumb of the center line of

the well may not'exceed 75% of the well diameter.

(2) 'ALIGNMENT (a) Wells shall allow the free passage of the
pump to be permanently mstalled in the well to the depth of pump
setting plus 25% of that depth. . = .

(b) Wells-with bends which prevent. settmg a l1neshaft turbine
pump to the desired pump or pump:bowls setting, plus 25% of that
depth, such that bending of the pump bowls or pump column

- causes damage fo the bearings, will not be accepted by the depart-

ment unless accepted by the owner. of the well.
Hnstory Lr. Reg:ster, January, 1991, No 421 eﬂ 2-1-91,

NR 812.20 Groutmg and sealing. (1) GROUTING AND'

SEALING MATERIALS. (2) Neat cement grout. Neat cement grout
shall consist of a mixture of ceément and water in the proportion
of oné bagof 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 uncontammated 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 uipper enlar; ged drillhole is
constructed more than 5 fe€t into a bedrock formation,

2. Oflow capac1ty bedrock wells when bedrock is encoun-
ered within 40 feet of the ground surface or within 30 feet of the
ground surface if the bedrock is sandstone

.3, Of potable hlgh capacity wells,

- 4. Of school wells, ../

'5, Of wastewater treatment plant wells,

6. When a liner pipe is installed for the purpose of preventing
water containing contaminants with levels exceeding the drinking
water standards of s. NR 812 06 from: entering the well '

(). Concrete (. sand—cement) grout” Concrete (sand-—oement)
grout shall consist of a mixture of cement, sand and water in the
proportion of one bag of Portland cément, 94 pounds, ASTM C
150, Type I or API-10A, Class A; a cubic foot of dry sand and 5
t06 gallons of clean water from a known safe and uncontammated
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 requned for the use
of concrete grout. Approval for the usé of concrete grout may be
granted when an'excessive loss of cnculauon in groutmg with neat
cement grout occuIs.

(¢) Sodium bentonite water slurry ( dnllmg mud and cuttmgs ).
A sodium bentomte 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 Tto TV do not specrfy the
use of neat cement grout and the well is not a potable high capac-

NR 812.20:

ity, school: or wastewater treatment plant well. A mud weight of
atleast 11 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 for sandstones and except
for school and wastewater treatment plant wells. The clay shury
shall have a mud weight of at least 11 pounds per gallon,

(2) CEMENT. GROUTING PROCEDURE REQUIREMENTS. The ap-
proved cement groutmg procedure is as follows:

(a) Neat cement grout shall be placed from 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) prpe used for cement grouting shall be
any of the following:

1.--Metal pipe, : ‘

2. Rubber—covered hose remfor ced with braided fiber or steel
and rated for at least 300 psi; or

3., Thermoplastic pipe rated for at least 100 psi 1nclud1ng

a. Polyvinyl chloride (PVC),

b. Chlorinated polyvrnyl chloride (CPVC)

c.. Polyethylene (PE), = -

d. Polybutylene (PB), and )

e. ‘Acrylonitrile butadiene styrene:(ABS). .

(¢) The grout shall be placed in.one continuous operatlon, 1f
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 feport the non—continuous grouting operation and the reason
for it.on the construction report for the well. -

(d). When a conductor (tremie) 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
densrty of the grout flowing from the annular space at the ground
surface shall be the same as thie 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 drilthole 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 ¢asing 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 ouit-
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 4t the ground surface before the temporary outer casmg is
pulled.

) 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 requrre'd for the use of the “Halliburton”
grouting methods and the “grout drsplacement” 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.

(§) The “conductor (tremie) pipe—gravity” method is not an ap-
proved pressure method of grouting. All othér 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 drilthole is less
than 4 inches larger in diameter than the nominal diameter of the
well casing pipe or when-the upper enlarged drrllhole extends
greater than 100 feet deep.

(3) CEMENT GROUT PLACEMENT METHODS. This subsection de-
scribes approved cement grout placement methods.

(@) Conductor (tremie) pipe-gravity. As deprcted in figure 11,
grout material may flow by gravity throngh a funnel or hopper
connected to a condictor pipe. The conductor (tremie) pipe shall
be lowered to the bottom of the annular space to be grouted and
the grout material placed from the 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. The grout shall
flow at the surface with the same consistency as the groutentering
the well.

(b) Conductor (tremie) pzpe—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 drilthole wall or inside surface of the tempo-
rary outer casing. The miniraum diameter of the upper enlar; ged
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 times and the conductor pipe shall be maintained full of grout.
The grout shall flowat the surface with the same consistency as
the grout entering the well.

(©) Grout (float) shoe—continuous mjectlon As deplcted 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 conductor pipe 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.conductor pipe or drill stem shall then be removed. The well
casing pipe shall be set to the bottom of the upper enlarged dril-
Thole. The grout material shall be allowed to set for at least 12
hours. Once set, the grout shoe and back pressure valve may be
drilled out and the well construction continued.

@ Well seal/tremie pzpe—pumped (Braden—-head method ). 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 (tremre) pipe shall be

set inside the well casing pipe to the bottom and shall extend wa-

tertight thr ough 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 prpe Im-
mediately 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) Halliburton (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 bentomte slurry has been
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circulated in the upper enlarged drillhole from the bottom up to the
ground surface prior to grouting. The grout shall be placed as fol-
lows: As depicted in figute 15, the well casing pipe casing shall

be suspended a short distance above the bottom of the upper en-

larged drilthole. 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 p1pe 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 prpe 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 not be attached to the drill stem. If the
bottom plug used is longer than the gap between 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 sit€ 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 or when drilling mud or bentonite slurry has
been circulated in the upper eniarged drilthole from the bottom up
to the ground surface prior to grouting.-As deprcted 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
drilihole. 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 watertlght 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, pushmg the plug
down to about 10 to 15 from the bottom of the well casmg pipe and
most of the grout from the bottom of the well casing pipe up into
the annular space. A landmg collar should be installed near the
bottom of the well casing pipe to prevent the plug from being
forced out the bottom. As an altérnative 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 casing pipe and the bot-
tom of the upper enlarged drillhole, 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 dlsplacement 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, ameasured 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
(trerme) pipe. The well casing pipe shall be fitted with centering
guldes 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 oruntil 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 (ﬁ-emie) pipe—gravity method for neat cement 'grouﬁng“
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" Conductor (tremie) pipe — pumped method

Grout Pipe
Permanent Well Casing Pipe
Quter Drillhole
s === i o .
. B » Srout Overflow

£ o oy PATHE
R R e TR N A A SRR s
g A RN S N S G A A R o RIS
R IO Ll R P e

A B A SRR p Soil #1252 53

3 SEERT,
) RIS AUR!
S S ey
7

o)

e
RS
<

R

&

s
Al

MRS

Hi

B P

S
) 4 L B }
1 1 1 Y T ‘
T T 1 1 1 1 1 :
) 4 ¢ 6 } & ) i) 1 p
1 ) ) ¢ 1 i 1 } N } B
" b 4 1 ) AT § 1 | .
) S 1 I ) T 1 ) {
| 1 ) 4 } & 4 3 4 | 8 i 1 4 N
L L ) ¥ 3 1 v Ly L} L 4 1 } CHRNNSO L ! 1 "

] L
Casing on Bottomn

Figure 12. Conductor (wemie) pipe—pumped method for neat cement grt;uting‘
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.- Grout (float) shoe — pumped method
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Figure 13. Grout (float) shoe-pumped method for neat cement grouting:
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pumped  (bradenhead) method
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Halliburton Method (double piug)
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Figure 15, Halliburton (double plug) method for neat cement grouting.
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" Grout displacement method
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(h)- Street elbow method. As depicted in figure 18, a small di-
ameter 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.

The 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 sét; the drill stem i§ loweréd to the bottom of the inside
of the well casing pipe to knock the street elbow off the well casmg
pipe before well construction continues,

(4) SODIUM BENTONITE WATER SLURRY PLACEMENT METHODS. -
When neat cement grout is not required in Tables I to IV and is not
to be ised, the annular space between any upper enlarged drillhole

and the well casing pipe shall be sealed as follows:-

(a) When pércussion 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 jpounds per gal-
lon 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 shurry shall be placed with -

a conductor pipe.
(b) 'When rotary methods are used, after the upper enlarged
drilthole has been completed by citculating drilling mud, the

shurry- coming out the top of the annular space shall have a mud-
weight of atleast 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 bentomte slurry  or drilling mud and cuttings and shall be
used when required in Tables T 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 weil

casing pipe as spemﬁed in's: NR 812.17 may be 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. NR 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 the liner pipe
has threaded and coupled joints the outside diameter of the cou-
plings shall be 2 inches smaller in diameter than the nominal diam-
eter of the ongmal well casmg pipe or the diameter of the drilthole.

@ The l1ne1 pipe shall have a set of at least 3 centering guides
at least every 40 feet and they shall be mstalled 50 asto not restrict
the flow of grout sealing material: A xmmmum of 2 sets of guides

shall be prov1ded 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
drilthole or the inside of the well casing pipe, or the liner shall rest
on backfill material to be later drilled or bailed out.

DEPARTMENT OF NATURAL RESOURCES
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(c) The liner pipe 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 thickness may not exceed 1-1/2 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 dnllhole is main-
tained at full diameter before the liner pipe is set and grouted in
place, or .

2. The exxstmg 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, -
FOR A NON-HEALTH-RELATED WATER QUALITY PROBLEM OR FOR A
TURBIDITY PROBLEM. (a) A liner p1pe shall be mstalled 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 equlpment 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 sloughmg zone,
for a non-health-related water quality problem or toprevent tur-
bid water may be either steel or thermoplastic meeting the require-
ments of s; NR 812.17. Steel liner pipe may: have-a lesser wall
thickness thanis 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 1-1/2 inches.

(c) ‘Liner pipe instailed for the reasons cited in par. (b) may
have the largest practical’ diameter allowmg mstallatlon in the
well.

(d) The liner pipe shall extend atleast 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 ot packer installed between the outside of the liner and the .
inside of the drillhole.

(e) Sealing a drillhole with neat cement grout or concrete grout .
and subsequently drilling through the hardened groutmay be used
to reconstruct a well with water containing contaminant levels not
exceeding the drifiking water standards of s. NR'812.06 for non—
health—re’lated water quality problems or for turbidity problems.

'y:.Cr.Register, Jannary, 1991, No. 421, eff. 2-1-91; am (mtro),(l) @),(2)
(b) (c) and @), Regxster, September, 1994, No. 465 off. 10-1-94,

NR 812 22 Finishing operatlons (1) DEVELOPMENT.
All wells shall be developed until the water is practicably clear and
free of sand by one of, ora combmatlon or modlﬁcatlon of the fol-
lowing methods )

(a) Mechamcal surgmg A valved or sohd plungex 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 sur;gmg An air compxessor 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

Register, September, 1996, No. 489
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allowed to drop back down the well to static condition by shutting
the air off. This may be performed with an air-rotary drilling rig
and drill stem.

(c) Overpumping. Continuous overpumping atarate of at least

1 and 1/2 times the design capacity of the well or interrupted over- .-

pumping-in conjunction with water line drainback to the well in
S5—minuate cycles may be used. Overpumping alone without a
drainback provision or other surgmg method may not be used to
develop screened wells.

(d) Hydraulic jetting. A nozzled jetting tool may be used to
deliver water at high pressure and ve1001ty to the zone being de-.
veloped in conjunction with pumping the well.

(e) Air—jétting. Use the same techinique as hydraulic jetting de- -

scribed in par. (d) except with the use of air rather than water.

(2) RECONDITIONING. (2) Redevelopment. The methods de-
scribed for development in sub (1) may be used to redevelop a
well... :

(b) Chemical condztzonmg 1. Noncontinuous chemical treat- -

ment of a well, except for batch chlorination; shall be conducted
under the supervision of a licensed well driller ora Wisconsinreg-
istered professional engineer. Acidation of a well shall be done
with approved materials and in a manner to prevent damage to the
well or pump.and to prevent any hazard to humans or property.
The acid shall be inhibited and shall be neutralized upon removal
from the well,

- 2. Noncontinuous chemical treatment of pumps or pump in-
take screens shall be conducted under the supervision of a licensed
pump installer or.a Wisconsin registered professional engineer.
Acidation of a pump or pump intake screen shall be done in a man-
ner described in subd. 1.

© Physzcal condmomng Wells may be physmally condi-
tioned by: - .-

" 1. ‘Blasting’. ‘When using explosxves to increase or recover
the yield of a well, the explosive charge shall be set at least 10 feet
below the bottom: of the well casing pipe which shall be filled with
water or sand. The work shall be performed under the supervision
of a well driller by a blaster certified by DILHR -according to the
requirements of ch. Comm.7: The well driller shall submit a report
of results.of the blasting within 30 days following blasting on a
well construction report form.

2. ‘Hydrofracturing’.. Hydraulic fracturing or hydrofractur-
mg of an aquet by mjectmg potable chlorinated water into.a crys-

WISCONSIN ADMINISTRATIVE CODE
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talline bedrock formation well under high pressures great enough
to separate the aquifer along bedding planes, joints and fractures
is allowed. Clean washed inert, nontoxic material such as sand
may be added to the water for the purpose of holding the joints and
fractures open after the pressure is reduced. Hydrofracturing may
only be performed under the supervision of a well driller. The up-
per packer may not-extend up into the bottom of the well casing
pipe nor higher than 40-feet below- the ground surface. Hydro-
fracturing in limestone or dolomité formations may be undertaken
only with prior department notification. The well driller shall sub-
mit areport on a well construction report form to the department
of the results of the hydrofr. actunng within 30 days followmg
completion.

{3) WELL pumMP TEST. The well dnllex or well constructor shall
conduct a purp test using the well driller’s, the well constructor’s
or the well owner’s pamp for each new orreconstructed well to de-
termine the stable yield in gallons per minute, and the water level
drawdown. A pump test may be conducted using air-rotary equip-
ment. For flowing wells, the flow rate may be measured using an
orifice plate with manometer or equivalent. The static water level
and drawdown shall be measured in a stilling plpe when the flow

is not adequate for user needs.
Note: A stable pumping water level may not be posslble in wells completed in
crystalline bedrock.

{4) WELL DISINFECTION AND BATCH CHLORINATION. Wells shall
be thotoughly disinfected followmg completion of constxuctwn
or réconstruction using a chlorine solution such as a sodium or cal-
cium hypochlorite solution, Chlorine compounds having spec1al
additives shall not be used.

(a) The disinfectant shall be dispersed throughout the entue
water column in the well. The disinfectant shall also be brought
into contact with the inside of the well casmg plpe above the static
water level. ,

(b) The dlsmfectant shall remain in the well for at least 2 hours
except for emergency situations, when water is needed without
delay. A contact time of at least 30 mmutes shall be prov1ded for
emergency situations.

(c) Achlorine solutlon witha minimum of 100 mg/l of chlorine
shall be used to’ disinfect wells and well drilling equipment.

@ The disinfectant shall be prepared accor dmg to the follow-
ing table:

Table B : ; v -
Quarts sodium hypochlorite (common hold bleach) -+ Pounds dry calcium hypochlorite tablets per 100
@gg Chlgnne gg ncentration - Lﬂw_mwmmg ns of w: x. 70% available chlorine
100 mg/l N 0.7 quarts " 0.14# (approx. 3.0z.) ‘
200 mg/l 1.4 quarts 0.30# (approx. 5 oz))
300 mg/l 2.2 quarts .0.40# (approx.. 7 oz.)
‘400 mg/l. . . 2.9 quarts 0, 50# (approx. 8 oz. )
500 mg/1 - 3.6 quarts: - X 604 (approx 10 0z.)

Note: mg/l means milligrams per liter (parts per mllhon)

.. Volume of standing: water in well: 2” diameter: 0.17 gallons per foot
. 4” diameter: 0.66 gallons per foot
57 ‘diameter: 1.04 gallons per foot . . ..
6”"diameter: 1.50 gallons per foot. = -
8” diameter: 2.60 gallons per foot -

(e) For batch chlonnatlon, the entire water system shall be
thoroughly disinfected with a chlorine solution having a con-
centration of at least 500 rmg/1 prepared according to Table B, The
volume of chlorine solution shall be equal to or greater than the
volume of watér standing in the well. The chlorine solution shall
be brought into contact with the entire inside of the well casing
pipe by continuous circulation from the water system. A contact
time of at least 12 hours shall be provided for the disinfectant.

(5) FLusHING Wells shall be thoroughly flushed after disin-
fectlon 'Flushing and disinfection procedures may be performed
simultaneously except for batch chlorination procedures when
they shall be done separately.

Register, September, 1996, No. 489~

(6) BACTERIOLOGICAL WAIER SAMPLES. (2) The well driller or.
his of her agent or the well ¢onstructor of a driven pomt well shall
collect a water sample usmg the well driller’s, well constructor’s
or well owner’s pump, air-lift equipiment or with a bailer from any
new or newly reconsttucted redeveloped or reconditioned pota-
ble well. If the well driller uses the well owner as an agent to col-
lect the water sample, the well driller shall provide the owner with
an appropriate sample bottle and laboratory form. A sampie shall
also be collected following any repair work that involves entry of
the well for the purpose of installing, replacmg or repairing equip-
ment located within the well. The sample shall be collected for co-
liform bacteriological analysis within 30 days following comple-




169 DEPARTMENT OF NATURAL RESOURCES

tion of the:well or following completion of rehabilitation or repair. .-
The wellis 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 be 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 analys1s report within 10 days of the well

driller’s, well constructor’s or pump installer’s receipt of the labo-

ratory bacteriological analysis report.
(7) WELL CONSIRUCTION 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

notexceeding 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 department’s address is P.O. Box 7921, Madison, WI 53707
(b) Well construction reports returned to the well driller or well
constructor for completion or when 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, hydrofxacturmg or chemical treatment opera-
tion 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, ¢ff. 2=1-91; am. (2) (b)l (4) (a)
a;:fd ®);(5),. (6) (a)and (7) (a) (intro.), cr. (4) (e), Regxster September, 1994, No.4

—94; correction in (2) (c) 1. made undex S 13 93 (2m) (b) 7., Stats., Regls

ter, September, 1996, No 489

NR 812. 23 Drlven pomt (sand point) wells. Dﬁvén

point wellsare typically‘constructed in sandy soil areas with ahigh

water table. Groundwater in these areas is very susceptible to con-
tamination. Driven point wells shall be constmcted to-meet the
followmg requuements . :

NR 812.24

(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.
NR 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

,i?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 plpe 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-

ameter of the driven point well is 1-%4 inches.
" (5) The well drive pipe, not including the screen, of a driven

;point well shall extend to a depth of 25 feetorto 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

sealed 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 awell drive pipe is removed to replace a well screen,
thereplacement 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 be used.
(10) Starter drillholes not exceedmg 10 feet deep may be

‘constructed to facilitate driving the pipe. If a starter drillhole is
“constructed 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, January, 1991, No. 421, eff. 2-1-91; am. (4) and (6), Regis-

- ter, September, 1994, No. 465, eff, 10-1-94.

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 cutbmg wall of a dug well shall be
concrete oOr steel-and watértight to a depth of at Ieast 2 feet below
the vertical zone of contamination, but notJess 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: sub]ected and shall-be seated fumly
enough to prevent settling.

(a) Concrete curbing wall. The cmb1ng wall shall be cucular
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

Register, September, 1996, No..489




NR 812.24

shall lap 12 inches and be staggered, but the lap may not occur at
construction joints. The curbing wall should be poured in one op-
eration. There may not be a construction joint within 10 feet of the
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ground surface. Construction joints shall be left rough and shall
be washed and brushed with neat cement grout before pouring of
concrene is continued, if p0351b1e

1

- Pump base
Vi .~ support mounting -

Concrete : | I
piatform\‘ 12"m|n I Well sea Ground suriace
o o a o
\\" =X ‘\v ;
// >§ WY >§ \\
il\\\ A//! SVAHIIEW 1\ /
1] LT
P et — - ﬂ—— "'_; oy
R 1§ | P
' Steel casing pipe _——*4 S, —_
-7 —Hi |} Pump pipe between
— T Rde —. working-barrel and
- ' ' pump-head same size
Weep hole = as working-barrel
g i - B
Sand ) T—
=z e -
T ; Drive point

<

Fxguxc 18a. Hand pump installation protected from frost th.h outer casmg and drainback mechamsm

.~(b). Steel curbing wall. A steel curbing wall shall have a thick-
ness of at least 1/4 inch. thick and assembled with welded joints,
(¢) Curbing wall installation. .. The curbing wall shall be
constructed at:the surface and carried down by excavating from
the interior. If wood forms are used on the exterior of a concrete
curbing wall, they shall be removed before the curbing is lowered.
Exterior wood forms may not be used below the ground surface.
Metal forms may be left in place:
~:(d) Annular opening: The opening between the face of the ex-
cavation and the curbing wall through the vertical zone of contam-
matlon shall be filled with clean clay shurry. ’
*"(e) Upper terminal. The curbing wall shall extend at least'12
inches above the established ground sutface. The ground shall be
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graded up around the curbing wall to 2 height of at least 6 inches
above the ground surface so surface water will flow away from the
well.

(2) Duc WELL COVER. The cover of the. we]l curbmg shall-be
made of reinforced watertight concrete at least 5 inches thick-and
of a diameter large enough to overlap the curbing wall by at least
2 inches. A drip groove shall be provided within one inch of the
outer edge of the underside of the cover. The cover shall be free
from joints. A pump installation access sleeve comprising a sec-
tion of steel well casing pipe conforming to's: NR 812.17 (2) shall
be installed in the cover at the time of pouring the concrete to fabri-
cate the cover and shall terminate at least 12 inches above the top
of the cover. The top of the cover shall be sloped to drain away
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froni 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) EQUIPMENT LOCATION. 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. 2-1-91.

NR 812.25 Springs. The 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 be 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 spring ini a location eas11y accessible to
the public regardless of the infended 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 spring to a point beyond the crest
of the slope or to a distance of at least 200 feet upslope from the
spring, may not be used for any activity, including human habita-
tion, which may contaminate the spring.

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 requitements

from potential contamination sources as. spec1ﬁed in s. NR

812.08.

(b)  Construction. - The spring outlet shall be completely pro-
tected against the entrance of surface water tunoff, insects, 1o-
dents and contaminants.

1. As depicted 1n‘f1gure' 19, a poured concrete box structure
reinforced with 3/8 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 openmgs in

the roof,

b. A width of 4 feet, with a 24—square foot cross section,

¢. 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 overlappmg, tlght—flttmg, shoebox—type cover with
4—mch high skirted sides, constructed from welded sheet steel, to
cover the access opening; - .

e. -A 4—inch diameter or lar ger steel pipe sleeve, compmsmg

a section of well:casing pipe conforming tos. NR 812.17. (2).ex-

tending through the roof 1o 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 seal, and

NR 812.26

£ 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, fxom apump 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 instailed above
the spring outlet box, an-insulated housmg 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, eff. 2-1-91; am. (1) and (2) (2) 1,
Register, September; 1994, No. 465, eff. 10-1-94,

NR 812.26 Well and drillhole abandonment.
(1) Purprost. 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 ABANDONMENT. (a) The owner shall perma-
nently abandon a well or a drillhole under any of the following
conditions unless the department approves the continued us¢ of
the well or drillhole:

1. The well water is contaminated with biological agents, bac-
teriological, viral or parasitic, and 3 attempts at batch chlorination
fail.to eliminate.the problem,

2. The well or drilthole poses a hazard to health or safety,

3. The well or drillhole construction or well location does not
comply with the minimum standards of this chapter, or

4..The well or drillhole 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 watering. As
an alternative, the owner may temporarily abandon the well ac-
cording to sub. (4). ‘

(b) The depaxtment 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'wds not constructed by the well owner or by a li-
censed well driller, or ‘

3. The well has been temporanly abandoned for 2 or more
years. *

(c) Awell dullex or well constructor shall abandon a well or
drillhole, 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 4 well not in compliance with this section to return and take
corrective action so-that the well is abandoned by him or, her ina
complymg manner.

(3) REQUIREMENTS FOR WELLS REMOVED FROM SERVICE, ‘Any
well or drillhole removed from service shall be properly aban-
doned according to the criteria. 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
from service shall inform:the well owner that the department re-
quires that any well removed from service be permanently aban-
doned according to the requirements of this section. A well driller
or well constructor shalil report any well he or she removes from
service on the well construction report for any replacement well
he or she constructs on the property. .

:(4) TEMPORARY ABANDONMENT REQUIREMENTS. Any well to
be temporarily abandoned shall meet the minimum requirements
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of this chapter and shall be able to produce a bacteriological safe
water sample if the well is potable. When a well is temporarily
abandoned, the owner shall notify the department. To temporarily
abandon a well, the top of the well casing pipe shall be sealed with
a watertight cap threaded onto the top of the well casing pipe or
drive pipe or with a steel plate welded watertight to the top of the
well casing pipe. If the pump or well seal is watertight, the pump
may be left in place. .

Jo<

Pressure

. »flgcfriba/ tank :

controls

Thermosftatically

controlled
heater: Insulated -

La—""pump. house -

Welded sheet steel 0
. mantole cover-

e

—
o T
Reinforced

Figure 19. Specifications for spring boxes.

{5) WELL OR DRILLHOLE CASING PIPE. The well:casing pipe or
drillhole casing pipe shall be'left in place when a well or drillhole
is permanently abandoned; except under par. (a), (b), (c), (d) ot (e)
and only if the well or drillhole is sealed as the-well casing pipe
is pulled; and if any concrete or neat cement grout that settles in
the drillhdle is replaced. - T EE «

- (a) The well casing pipe may be temoved from a dry drillhole
and reinstalled in a well on ‘the same property within 30 days of
original drilthole construction,  * o

Register, Séptember, 1996, No. 489

Not o scale

(b) The well casing pipe may be removed from a well or dril-
1hole as part of reconstruction ordered or requested by the depart-
ment. The well casing pipe may only be reinstalled on the same
property if the reconstruction takes place within 120 days of the
original construction; o .

(¢) The well casing pipe may be removed from a dewatering
well or a‘drilthole. Such well casing pipe may only be reused for
dewatering wells. - - : s Lo
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(d) The well casing pipe may be removed from a r‘ecently
constructed well or drillhole and reused if the well casing pipe is
inspected and approved for reuse by a department representative.

(e) The well casing pipe may be removed from a well or a dril-
lhole if the well or drillhole is completely filled with the abandon-
ment material before the well casing pipe is pulled

(6) PRE-ABANDONMENT REQUIREMENTS. (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- -
. that for wells or drillholes extending through more than one geo-

tion sodium bentonite drilling mud may be circulated in the dril-
Thole or in the well prror to permanent abandonment procedures
are undertaken:.

(c)-The sealing rnaterral to be used in perrnanently abandoning
a well or drillhole between 2-Y4 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): prpe used shall be any. of the followrng

1. Metal pipe,

2. Rubber-covered hose reinforced with braided frber or steel
and rated for atleast 300-psi, or

3. For use:at depths less than 100 feet, thermoplastrc prpe
rated for at least 100 psi including:

2. Polyvmyl chlorrde (PVC)

b.- Chlorinated polyvrnyl chlorrde (CPVC),

C. Polyethylene (PE); .

d. Polybutylene (PB) and :

e. Acrylomtrrle butadlene styrene (ABS)

(d)- The bottom end of the conductor pipe shall be submerged ;

in the sealing material at all times. A conductor prpe shall also-be
used for wells or drillholes gréater than 30 inches-in diameter if
water remains trapped above the sealing material as itis apphed

(). 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 othet approved means including those depicted in fig-
ures 20 to 22 before it is permanently abandoned. -

(I8 .Abandonment of wells or drillholes with madequate grout- /

ing or sealing of the annular space outside the well casing pipe

shall- be: performed to ‘ensure complete sealing of the ‘annular .

space. Techniques are situation dependent and may mclude ream-

ing.a new annular space outside the well casing prpe, use of pres-

sure. grouting, ‘methods or perforatron of the well.casing pipe.’

() The well casihg ‘pipe and abandonment matetial may be ter-
minated as much as 3 feet below the ground surface or to.a depth

below any future burldrng foundatron at the time of permanent -

abandonment, -

(7) PERMANENT ABANDONMENT METHODS AND MA'IERIALS @)
Methods:- Once obstructions have been removed from a well or
adrillhole, 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 specrﬁcally exempted by usrng one of the
following methods: -

1. “Wells and drr]lholes completed in unconsohdated forma-:-

tions’.-a. Drilled wells and driliholes or drrven—pornt wells 2-1/2
inches.or larger in diameter in unconsolidated formations shall be

filled with neat cement grout, concrete (sand-cement) grout, con- -

crete; or with clay or a sodium bentonite—water-sand slurry with
a mud werght of at least 11 pounds per gallon or-as in-subd. 3.

- When ¢lay 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 ‘sluiry 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 driltholes less than orequal to 2-%
inches in diameter completed in unconsolidated formations shall
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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 fill the well
or drilihole from the bottom up to-the 250-foot depth provided

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 isused for this
! alternative, it may be poured without the use of a conductor prpe

provided the well is sounded at 50=foot intetvals to ensure that

f'brrdgmg of the gravel in the well does not accir.

“Use of bentonite chips?. Approved slow—hydrating ben-

: tonite chips may be used to fill both unconsolidated formation and
- bedrock wells and driltholes by using instructions provided by the
. department with the following restrictions:

" a. For wells and drillholes 4-inch diameter and larger the total

2 depth may riot 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 50-foot intervals:to ensure. that brrdgrng of the
gravel in the-well does not occur.

b. ‘Not allowed for wells and dnllholes less than 4-inch diam-

> eter, and

c.. Not allowed for any well or drrllhole ﬁlled wrth drilling

mud or bentonite slurry.

4. ‘Dug and bored wells”: a. Dug or boxed wells shall have
the « cover removed and the top 5 ‘feet of curbing or concrete wall

‘removed. Rock cuirbing may be caved into the drilltiole as the well

is being sealed only if done in'a manner to preventbridging. The

owell shall-be filled using clean clay or silt, clean native soil, ap-
: 'proved chipped:.bentonite,- concrete, concrete (sand—cement)

grout orneat cement groutif constructed inunconsolidated formav

- thDS

b Dug wells and drillholes: constructed partrally or complete-

;i°Jy into bedroek shall be filled with neat cement. grout, concrete

{(sand—cement) grout, corcrete or approved chipped bentonite to

~apoint-at least 2 feet above the topof the bedrock. The remainder
«-of the well or drillhole may be-abandoned usrng any of the rnaten-
ol hsted in'subd. 4. a.

“¢. Dug or bored wells 18 inches in drameter and smaller shall
be filled by means of a condtictor (tremie) pipe, except when ben-
tonite chips are used as specified in subd. 3. or when clean clay ot
silt or clean natrve soil is used and the dug or bored well rs 25 feet
deep or less.

"5, “Well pits”. When a Well termmatrng in a prt is abandoned

the pit shall also be abandoned except when the pitis 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 ¢léan natrve sorl less permeable than the'soil surr ound-
ing the pit. S

6. ‘Non—pressure conduits’. When wells having non—pres-
sure conduits are abandoned and filled, the basément end of the

- conduit shall be permanently sealed with a watertight cap or seal.

Register, September, 1996, No. 489
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- Figure 20. Inflatable packer method for permanently abandoning a flowing well.
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Figure 21, Method for reducing flow:in a flowing well by extending the well casing pipe before permanently abandoning the well.
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Figute 22 Method for reducing flow in a flowing well by first adding gravel to the bottom before permanently abandoning the well.
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Dnven Point (Sand-| Poml) Wells may be pulled ptior 1o ﬁllmg lhe hole if the well 15 25‘ deep or less.
The top.5 féet of dug well curbing inust be knocked out to-provide a soil.contact with the filling material.
.When concrete 1s used; the gravel sSize may. not exceed 1/3 the inside:diameter of the conductor pipe used.

The terms conductor pipe-and tremic pipe are synonymous The botton of the: pipe musl remain-3ubmerged i in the grout throughout lhc ﬁllmg procedure Conduc(or plpe must be mctal pipe,

“thermoplastic pipe rated for at-least 100 psi or rubber-covered hose rcmforccd with braxded fiber or steel and rated for at least 300 psi.

Bcnlomte chips may only be used for wells not decper than 500 feet and’ havmg not more than 350 feet of standing water in them. The chxps must bc poured acfoss a coarse mcsh sereen such that
Pour fate should not be faster than 3 min.:per 50 Ib. bag'to prevent bridging.
40" Impermeable plugs shall shall be provided at cach bedrqck formation change [Sec s. NR 812

excess dust does not enter: the-well.

-26(7)a)l

- i ‘e, TABLE C = :
ACCEPTABLE MATERIALS AND MET HODS FOR WELL ABANDONMENT '
: MATER]ALS; |
S _ | Clean. Clay or Approved ' Neat . o ‘Bentonite-sand siufey “Chlorinated, .
WELL TYPE Silt or Clean Bentonite " - Ccment . . Sand-cement . ‘| wimin. mud wt, 11, sand-frée. METIIODS
[ ) Native Soil Chips. "Grout: | : Concrete@ Grout: Ibs/gal “pea gravel - g
Driveﬁ-P{)mt (sand- L T B Matesial s b
point) Wells* & SR . _ - & °;“ ','t‘l“y ‘e
Drillholes '£214" © - No- - No- “ Yes "~ No No' No No pourecwithout using
o dia.. . - : - a conductor” pipe
UNCONSOLI- Yes; provided ch: prf)vnsi;d top‘S 1, s ‘Com:iuclor' pipe
s : i : . well 1s filled with neat Yes, but.in " | required except when
: DATED . Wells & Drilfhole ~ 4" minimy ' t grout, sand-:|  depths-bel bentonite chi
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L : o maximum depth concrete ‘ :
Yes (top 5’ of ' ﬁ ‘ : ,
Dug" curbing must be . : quqlgorlir:pe;;:
Wells ™ removed ~ Yes Yes Yes Yes No No - Toquired unless
. . : ) : .is7<'18" diameter
following filling) - ) )
Bedrock wells not” - Y‘T’,s' pr?vxded ‘ch; but in: ‘Com:luc?or’ pipe
extending through ° 4" minimum depths befow Tequired eXcept when
e No diameter & 500° Yes Yes Yes No s bentonite chips or
Maquokeia Shale L 250 - A
o R maximum depth ) pea gravel 1s used
. S \Yes n t,o p7500 & 1 *Yeés, in depths | Conduétor pipe
Bedrock wells for 40" plugs at - Co o
: Lo AN below 250°, but | required except when
’ g cxtending through No - top & bottom i not at M. Shaic | bentonite chips or
BEDROCK Maguoketa Shale Magquoketa Shale | < Yes " Yes Yes No contact s;xrfaccs a oravel i P ed
WELLS contact surfaces - ) : ‘0 pea gravel is us
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ue unconsolidated ’ placement of grout ox
- ons ; - p N .
Wells portion of well Yes st Yes. Yes o No concrete; or.if well is
: <18" diamcter
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(b) Materials. 1. Neat cement grout, concrete (sand—cement)
grout, clay slurry or sodium bentonite sturry:as described in s. NR
812.20 (1) or approved chipped bentonite shall be used to perma-
nently abandon wells and driltholes 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) ABANDONMENT REPORTS. An abandonment report shall be
filed with the department within 30 days after the well or drillhole
is abandoned.: The abandonmentreport 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-
Iholes of which they have knowledge.

History: Cr. Register, January, 1991, No. 421, eff, 2-1-91; am..(2) (a) 4.,(3), (6).

(c) (intro.), (7) (a) (intro.) 1. b., 2., 3.2, 4. a. and c. and 5., cr. (2) (d), (7) (a) 6. and
Table C, Register, Septerber, 1994, No. 465, eff. 10-1-94.

s Subchapter ITI
Requlrements for New Pump Installatlons and Water
Treatment

NR812.27 Pump installer requirements. (1) LICENSE
REQUIREMENT. Pump-instailers shall hold a valid Wisconsin k-
cense. A master plumber licensed under ch. 145, Stats., may
install a pressure tank withouta 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 Jeast 2 inches in beight

with at least 1/4 inch wide brush stroke. The identification shall -
" ILHR 84, except that Type M copper pipe may not be installed un-

have a sharp.color contrast with the backgr ound on whxch itis 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 sexviced in a well that is not pxoperly lo-
cated accordmg 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 time of installation of any potential source of contamination,
if the source was installed more recently, or

()] Accoxdmg to the minimuin location requirements of s. NR
812.08: - ;

(3) Prrs. Ex1stmg plts 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 ADAPIERS AND UNITS. Pump installers or persons
installing purnps: shall use approved pitless adapters: and pitless
units to make subsurface connection to wells as spec1f1ed ins.NR
812.3L; :

(5) DISINFECTION 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
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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 otiginal purnp installation and thereafter
anytime the well is entered for the purpose of installing, replacing
or repairing any equipment located within the well, and shall have
the sample analyzed for coliform bacteria ata lab certified by the
DHSS for bacteriological analysis of dnnkmg 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: staridards in ch. NR 809.

(8) BACTERIOLOGICALLY UNSAFE WELLS. The pump mstaller
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 cornpleted 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 chaxged by the
pump installer for any corrective work.

(9) Potable water supplies shall be pxotected to prevent back—
flow, back-siphonage and cxoss—connectlons according to the re-

quirements in s. Comm 82.41.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2), (4)m(6),
(8) and (9), Register, September, 1994, No. 465, eff. 10~1-94; corectionin (9) made
undel . 13, 93 (2m) (b) 7. Swts., Reglste:, September, 1996, No. 489,

NR812.28 Pump and supply pipe. Pump d1scha:ge 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
Tubing for water services and private water mains” table in ch.

derground. Pipe used for year—round installations shall be pro-
tected from freezing. LLead-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 for buried 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 installation 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, 10-1-94.

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 2 well shall
terminate at least 2 feet above the regional flood elevation. Pits

Lo
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may not be installed in a floodplain. Approval shall be obtained
for termination of a well in a pit.
History: Cr Register, January, 1991, No. 421, eff. 2-1-91.

NR 81230 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 bn'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 cotrosion is
minimized. A listof appr oved 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 shall have 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) WELL VENT: A screened downward facing well vent or oth-
ervent 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 atleast0.25 square inches of open area, excludmg 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) HoLp-pDOowN DEVICE. 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 similar approved device may be used to hold the submers-
ible pump discharge pipe in place.

(5) ConNDUIT 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

If the conduit extends from the well seal to a basement, the end.of "

the conduit shall be sealed in a watertight, vermin-proof manner. - .

History: Cr. Register, January, 1991, No. 421, eff, 2-1-91;am. (1), 3) and (5), pipe: die and threading a full-standard recessed coupling water-

Register, September, 1994, No. 465, eff. 10-1-94

NR 812.31 Pitless adapters and pltless umts Pump
installers or persons installing pumps shall use pitless adapters or
pitless units approved by the department to make 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 nghtmng strikes to wells havmg submersxble
g(x)x;xgl)lsl; Sthe department will grant variances to the prohibition against nonpressuze

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-

NR 812.31

er tanks, factory-assembled pitless units, both short and full
length models are depicted in figures 25 to 28.

{2) GENERAL REQUIREMENTS. (a) A pitless subsurface pipe
connection to a well casing pipe shall be made with an approved
weld-on, clamp-onorbolt-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
plpe according to sub. (3) or (4). All welding shall be performed
in accordance with s. NR 812.18. Anapproved 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 condmons 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, manufactirer’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
settmg or removal of the pump, pump pxpmg or other appmtances
is impeded.”

(c) An above—gxound discharge shall be pr ov1ded 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
orthreaded 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 psig. 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 depamnent employee may witness
the test.

(d) Anabove-ground d1scha1ge 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) PIILESS UNIT CONNECTIONS TO STEEL WELL CASING PIPE. ()
‘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
well casing pipe by one of the following methods:

1. Cutting off the well casing pipe squarely, providing a bevel

ground surface, platform or floor and shall be sealed watertight. 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

tlght to the threaded end of the unit and to the top of the well casing

pipe.
3. Weldmg a pipe nipple, having threads on one end, beveled

- onthe 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

(1) DEPARTMENT APPROVAL CRITERTA. The desi en cnten aon | May be threaded watertight directly to the threaded end of the nip-

ple.
4. Reammg out the threads of a full standard recessed cou-

* pling, at least 1/3 the length of the couplmg, 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 mstalhng 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
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: Fxgure 24, Well seals for hrgh capacrty wells wrth 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 the section of riser prpe extending from the unit to ground
grade éxcept that the unit may be welded to the cut-off well cas-
mg pipe and to the'riser pipe if the ends of the unit, the well casing

pipe, and the riset pipe ‘are cut and beveled according to sub. (a)

3 Factory—assembled pitless ‘units, including those fabri-
cated with pitless receiver tanks, may not be connected to the well
casrng pipe by means of a compressible joint.

. (4) . PITLESS.UNIT AND PITLESS ADAPTER CONNECTIONS TO THER-

MOPLASTIC WELL CASING PIPE.. (a) - Steel well casing pipe, pitless.

units or pitless adapters may not be welded after they are attached
to thermoplastic well casing pipe. The thermoplastic. coupling

o mm 2
/—Condult pips tor
pump wiring X
£
E
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a
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A £ . G
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Z

NR 812.32

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 pitless adapters. A threaded joint
shall be tightened no more than oné 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 casmg pipe meeting
the requirements of s. NR 812.17.

(e) When thermoplastlc well casing pipe is extended above the

 depth of the. buried pump discharge line, the thermoplastrc pipe

shall be contained in 2 pumphouse or in an oversized steel pipe ex-

-tending from below the frost.deépth to the top of the thermoplastic

pipe. . .
-~ (f) A permanent tag bearing the message “plastic well casing
pipe” shall be attached to the top of the well.

(5) PITLESS RECEIVER TANKS. Pitless recerver units shall be ap-
proved by the department. e

(a) Steel buried tanks that are part of an approved pitless unit
shall have a minimum wall thickness of 1/4—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-
ned pitless receiver tank havmg a gross volume greater than 1,000

gallons.

History: Cr. Register, January, 1991 No 421 eff. 2-1-91; am. (intro.), (1), (2)
(), (b) and (d), (3) (@) 3., (5) (a) and Frgure 28, 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 $0 1t and its surroundmgs are in a sanitary condi-

tion;

2. -Properly sized so asto provrde the; volume of water neces-

5  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 avallable aquifer is low pro-
ducing;

4. Installed for operatron wrthout pnrmng or breakmg suc-

- tion;

5. Installed 1n such manner as to provide adequate protectron
against contammauon ‘of the water" supply from any surface or
subsurface sources.

6. Installed ina manner s0 that 1t is: accessrble for mamte-“
nance, repair. and removal el
(b):Pump motor lubrrcaut or coolant oil shall be USDA or FDA
approved food contact grade formulauons

Note: Such formula.trons are, usually based.on National Formulary whrte food
grade mineral oil or inhibited propylene glycol with FDA approved components

(¢) 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 casmg pipe connection.

‘@ When ‘water is pumped or flows to drscharge 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.
1. Buried suction pipes‘shall be enclosed in a préessurized conduit
and the annular space between the 2 pipes shall be mairitained un-
der system:water pressure at all times provided by a pipe extend-
ing from the pump watertlght to the condurt

Register, September, 1996, No. 489




NR 812.32

Note: In areas especially prone to lightning strikes to wells having submersible
pumps, the department will grant variances to the prohibition against nonpressure
conduits,

2. When a suction pipe crosses a sewer, the suction pipe shall

Ground
surface \©&

Approved  type
pitless receiver tank

‘WISCONSIN ADMINISTRATIVE CODE - 182

be laid according to the sewer separation requirements of s. NR

812.32 (4).
Note: A well casing pipe nipple, 1/2 threaded—1/2 beveled may be used in lien of
a full pipe coupling.
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Flgure 25. Pump mstallauon fora well wnh a pltless receiver tank. (For acceptable pxocedures for connection of the unit to the well casing pxpe see s. NR 81231 3.

3. Pressure conduits may terminate at the end of a honzontal
pipe entering a basement. Any unbuned pump suction pipe in the
. basement not enclosed in a pressunzed 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 maynot
be installed in the dxscharge plpe between the pump and the seal-
cross fitting. . -

- .5. Figures 3410 36 depxct offset pumps w1th pxtless adapters
and pressure conduits. .

(b) Pump hetght The depanment recommends that. the pump:
impeller or cylinder for offset pumps be located at an elevation
above the established ground surface but shall be located at an
¢levation not subject to ﬂoodmg and at least one foot above the
basement or pit floor.

(3) PUMP INTAKE SETTING, Whena wellis constxucted in an un-
consolidated formatior, the pump intake shall be set at least 5 feet
above the bottom of the well casing pipe or drive pipe casing or
above the top of the scteen. This is depicted in figure 37. When a
pump is replaced and set to a gxeater depth in a well, an attempt

Register; September; 1996, No. 489

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 permeability, low yielding formations.

(4) BURIED DISCHARGE LINES FROM SUBMERSIBLE PUMPS. (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 dischar ge 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 portion

of the discharge pipe before it becomes buned or on the spool of

an approved spool-type pitless unit.

(b) Separation from sewers. 1. When a water discharge line
crosses a sanitary sewer, the water discharge line p1pmg within 10
feet of the point of crossing shall be installed:

a. Atanelevation at least 12 inches above the top of the sewer
measured from the bottom of the water line; ot

b. Atleast 18 inches below the bottom of the sewer measured
from the top of the water line; or

e >
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-.-c, ‘Within a waterproof sleeve made of materials as specified
for sanitary building sewers in ch. ILHR 84

~-2,-'When a water discharge line extends parallel or roughly
parallel with a sewer, the water discharge line shall be separated
a minimum distance from the sewer as follows:

-a. Water discharge lines 2 1/2 inches in diameter and larger
shall be separated at least 8 feet honzontally from a sanitary sewer,
measured from center to center of the 2 pipes.

b. Except as provided in subpar..c., water discharge hnes 21in-
ches or-smaller in diameter shall be sepa.tated at least 30 inches
horizontally from a sanitary sewer, measured from center to center
of the 2 pipes. ,

{(c) Water discharge lines 2 1nches in dlametex and smaller may
be installed less than 30 inches horizontally separated from a sani-

tary sewet-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 sepaxated from a storm sew-
er by at least 6 inches.

(5) PuMPS LOCATED BESIDE OR OVER THE WELL (a) Shallow—
well suction pumps, deep-well piston pumps. and deep—well jet

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.

Approved
welt seal

Pipe cap-\'_l-:—

12"'min
Ground surface:

ey \
e PN PANVIES 72
T2 /—Pcrmanem

= well casing

.. » ‘Optional=
* locking
device - -
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spool type
adapter. " s : To service

E=

Figure 26. Factory—assembled spool pnless unit mstallanon (For acceptable
procedures for connection of the unit to the well casing pipe see s. NR-812.31 (3)).
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(b) Lineshaft turbine pumps. 1. ‘General sealing require-
ments’. Lineshaft turbine pumps shall be mounted on the well or
over the well casing pipe on a pump platform or well casing pipe
flange so as to effectively seal the top of the well. Any opening
through the pump discharge head shall be sealed watertight.

2. ‘Specific sealing requirements’. The discharge head fora
lineshaft turbine pump may be installed over the well casing pipe
under- the following conditions: .

a. ‘A minimum 12 inch high concréte pump platform shall be
poured surrounding the well casing pipe. The well casing pipe~
shall pxo;ect at least one inch up into the pump discharge head as
depxcted in flgure 38A.

Figure 27. Non—spool type pitless units.: (For acceptable procedures for connection
of the vnits-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 the well'casing pipe at least one inch; a castiron
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 then 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-{ubricated 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 feet

Quarter section of
casing -turned 90°

i

To be watertight
fillet—weided ..
10 weli casing pipe
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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: The depanmem may allow the installation of oil lubricated lineshaft turbine
pumps for potable wells when the pumping water level is less than 250 feet deep when
unique circumstances warrant such installation.

(6) DISCHARGE LINES FROM LINESHAFI 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 expectéd to occur, the depaxtknem recommends a
time delay or backspin ratchet be provided to protect the motor in the event the pump
controls are energized before the pump 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) Hanp puMPS. (2) 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 depicted 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 flrmly to the well casmg
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.
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(8) CASING NOT PART OF PUMP INSTALLATION. The well casing
pipe for any drilled well greater than 2 inches in diameter may not
beusedasa 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. Under ground 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. Bu-
ried 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.

(¢) 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 aminimum
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 termi-
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., cr. (1) (a) 6 (d) and (4) ®) 2, Regxster, Septembex, 1994,
No. 465, eff. 10-1-94.

NR812.33 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 water 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. Tanks relying on expan-
sion of a flexible membrane within a restnctmg container, rather
than on a water to air interface to provide pressure in the water sys-
tem, may be used. All pressure tanks for storing potable water un-

Vacuum Gauge, -

Hose Fitting for Negative ...
Pressure Test -

Sanitary Well Seat —mM8Mm8m ™ ———

Keeper Flange

Safety Chain
Attached to Test
Plug

1" Pipe’ for Adiusting
Depth of Test Plug

FrostLine —

NR 812.33

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 followmg speci-
fications:"

1. Pressure tanks to be buned shall be consttucted of steel, fi-
berglass or other comparable non-metallic composite material.
Steel tanks with metallic discharge piping, meeting the require-
ments of s. NR 812.28, shall be used in contaminated soil areas.
Steel tanks to be 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 part.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: The 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, pxpe and pipe connections to the tank should

be made with flexible pipe and fittings meeting the requxrements of s. NR 812.28 to
minimize strain or pressure on the tank or the tank ﬁmngs
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Figure 29. Method for pressure tcsdng 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
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lons, and not havmg a water to air interface bladder, shall have the  probe operated controls for the pumps.

following:

¢. An air tompressor or other suitable means to add air to the

a. If the tank is buried, all electrical controls extended to at 1
least above ground grade.
b Each tank shall have an access manhole, a drain, and pres-  eration of the system while the tank is being repaired or painted.

,'__/..\__/_a '

SHORT BODY FACTORY ASSEMBLED PITLESS UNITS

 N——~———n
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FULL LENGTH FACTORY ASSEMBLED PITLESS UNITS

bt et

Note: The department recoriifnends that the tank have bypass piping to allow op-

— " LEGEND

A. A male threaded unit
screwed into full couplingl(s)
which are screwed onto
threaded well casing(s).

. B. A male threaded unit

B ‘ screwed into full coupling(s)
{1/3 reamed), which are
welded onto unthreaded

well casingls). '

" C. A female threaded unit
screwed onto threaded pipe
nipple which is screwed into
full coupling (1/3 reamed},
that is welded onto unthreaded
well casing.

,_[gmmmum

— Exterior weld

ST Interior weld

™ e

L

Figure 30. Pitless unit connections for wells with steel well casing pipe

NOTE: A well casing pipe nipple, 1/2 threaded~1/2 beveled may be used in lieu of a full pipe coupling.
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SHORT BODY FACTORY ASSEMBLED PITLESS UNITS

' ' LEGEND

epmncgmes £ x trior wgld

'CT=TmIES Interior weld -

A internal soivent weid

The bottom of a male threaded
metal unit screwed into plastic
coupling which is solvent welded
onto plastic well casing. A steel
well casing riser which has been
welded to full metal coupling
(1/3 reamed),which is screwed
onto top of unit.

A male threaded metal unit
screwed into plastic couplings,
which are soivent welded onto
plastic well casings.

" FULL LENGTH FACTORY ASSEMBLED PITLESS UNITS

. e
[ e/ et

]
A female threaded metal unit
A male threaded metal unit : 2 screwed onto threaded steel pipe
screwed into plastic coupling , nipple,which is screwed into plastic
which is solvent welded onto coupling that has been solvent
plastic well casing. L welded onto plastic well casing.

Figure 31. Pitless unit connections for wells with thérmoplastic well casing pipe.
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Figure 33.. Pump installations for wells with pitless adapters.
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Figure 34. Shallow—well pump installation for 4, duven—~pomt well. A pressure (box) elbow may be used to extend the pressurized conduit'to a pomt above the basement
. ) : floor. The pressure (box) elbow may be buried.
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Figure 35. Pump installation for a deep well jet pump assembly with a pressure conduit having a concentric piping arrangement. 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.
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Figure 36. Pump installation for a driven point well with a packer jet assembly. A pressure (box) elbow may beused to extend Lhe pressunzed conduit to a pomt above

the basement floor. The pressure (box) elbow may be buned
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Figure 36a. Alternate pump installation for a driven point well with a packer jet assembly using a box (ball) elbow. Figure prepared by T. Roos.
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Figure 36b. Offset pump.installation discharge piping using a buried box. (ball) elbow. Figure prepared by I. Roos.
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(b) Pressure tanks larger than 1,000 gallons gross volume. An
approval shall be obtained for pressure tanks having a gross vol-
ume greater than 1,000 gallons. The department recommends that
pressure tanks having a volume greater than 1,000 gallons. be
installed above ground. When tanks of this size are approved for
burial, the head end of the tank shall be cradled in a basement wall
or in the wall of an approved pit to provide access and shall be .
constructed to the specifications for pits described ins. NR 812.36 -
(2) to provide access to the head of the tank. The pit shall have oth-
er additional support cradles. This is depicted in figure 44. Pitless
1eceiver tanks having a volume greater than 1,000 gallons may be
installed without an access pit. L i

(2) NONPRESSURE STORAGE VESSELS. Nonpressure storage
vessels, other than surge tanks, may not be used without approval.
Vessel approval is based on methods of construction and sanitary
provisions.

(a) Surge tanks. Surge tanks shall meet the requirements for *
pressure tanks described in s. NR 812.33 (1).

(b) Reservoirs and elevated storage tanks. A 1eservoir may be -
constructed to store water if it is constructed above the groundwa-
ter level and in accordance with this paragraph and figure 44A.,

1. ‘General construction specifications’. a. Gravity supply .
pipes shall be located entirely above grade and shall be conducted
to the reservoir through the roof or through the curbing for the
manhole. The overflow pipe described in subpar. b. may be
installed at such a level to provide a free-air gap. Buried supply
pipe shall be maintained under a continuous pressure head which
is greater than the ground surface elevation.

Note: The department recommends that trees and shrubs not be planted within 25
feet of a reservoir, Con : . > an

- .’/—Steel well casing ~ _

“crete-at least 6 inches th
_ground grade.-

X

XX
haal

RRRKAXE

X5

2P "’
G

Concrete pumphduse fioor:

ements for pumpage and water level measuring devices, well vents and air-relief vacuum
- breakers. . - coeey

. b. An exposed overflow pipé shall be located just under the
roof of the reservoir or outside the elevated storage tank and shail
‘extend at least 8 feet away. The overflow pipe shall terminate with

"a downturned, screened elbow located at least 12 inches above

‘ground grade. The pipe shall discharge onto a splash plate and
have sufficient diameter to permit wasting water at arate in excess
-of the inflow from the water source.

2. ‘Steel construction specifications’. Steel reservoirs or ele-
vated storage tanks shall meet the requirements of AWWA
D100-84 for welded construction or AWWA D103-80 for bolted

- construction.

3. ‘Access’. Water storage structures shall be designed with

. ‘convenient access for cleaning and maintenance.

4, ‘Concrete construction specifications’. Reservoirs
constructed of concrete shall meet the following specifications:

a. The supply pipe and overflow pipe shall extend through the
structure.

b. An impervious flexible water stop strip for wall construc-
tion joint and a reservoir drain facility shall be instalied before the

.concrete is poured.

-¢.. The floor of the reservoir shall be reinforced poured con-
crete with a thickness of at least 6 inches and shall have a curbing
wall 6 inches high and 6 inches thick having a keyway or a flexible

_water stop strip for a construction joint with the walis.

d. The walls of the reservoir shall be reinforced poured con-
ick and terminate above the established

e. The roof shall be reinforced poured concrete at least 6 in-
ches thick and shall extend at least 12 inches above established
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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 1/4—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 be
constructed with reinforced poured concrete. Concrete shall be
mixed according to the requirements in s. NR 812.26 (7) (b) 2. ot
81236 () (M) 1.

(3) PAINTING 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 state’s 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, Januaxy, 1991, No. 421, eff. 2-1-91; am. (1) (a) (title); 1.,

(b), 2) (b) 1. a,, Register, September; 1994 No. 465, eff. 10-1-94; am. (1). (a) (in-
tro.), 1., Reglstex, 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 sampling 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
1/4 inch in diameter and has'a smooth-end. When a petcock is
installed for a sarnple tap, an auxiliary, smooth-end faucet shall

WISCONSIN ADMINISTRATIVE CODE
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also be installed to provide a tap for recirculation during batch
chlorinations. Sample faucets shall be installed in the pump dis-
charge piping ahead of the pressure 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 following 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, January, 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. Yaxd hydrants may be
installed in a water system provided they are notinstalled in a well,

-are at least 8 feet from the well and comply with the requirements

of sub. (1) or (2). All backflow. 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).

(2) Ahose connection vacuum breaker shall be installed on the
hose threads, or:

(b) Areduced pressure principle backflow preventer or a back-
flow preventer with intermediate atmospheric vent shall be
installed in the water supply pipe which serves only the yard hy-
drant or hydrants.

- Figure 40 Requucd watemght concréte pump platfoxm for hand pumps mstalled outside. I'he platform shall be mounded ‘
so water does not accumulate around the well casing.

Register, September, 1996, No. 489
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NOTE :

Well overflow pive shall only be installed ¥
physical damage would otherwise occur due fo
water escaping upward around the cosing or
to prevent freezing of rhe top of Fhe well,
Should 1t not be desired fo construct an
insulated Sstructfure over the well. However,
the insulated structure would be prefered
for frost protection, skould +he overflow
pipe not be pecessary to prevent physical it
domage to the well. -
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Figure 41, Overflow piping arrangement for a flowing well with a submersible pump
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NOTE:
No_overflow provision - only

WISCONSIN ADMINISTRATIVE CODE 200
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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
hose threaded outlets may be installed without additional back-
flow protectlon if the outlet of the yard hydxants ‘complies with thé
air gap requirements in s. Comm 82.41.

Note: Chapter ILHR 84 requires that backflow prevention devices such as hose
connection: vacuum breakers, backflow preventers with intermediate atmospheric
vent and reduced pressure principle backflow preventers must be reviewed by and
receivé device approval from DILHR. Chapter Comm 82 requirements do not atlow
backflow preventers to. ‘be buried or installed in.a pit, Installation of hose connection
vacuum breakers in areas subject to freczing must be of the type that allows draining.
DILHR plan approval muist be received prior.to the installation of a reduced pressure
principle backflow preventer. Reduced pressure prmc:ple backflow preventers must
be installed by a plumber licensed under ch. 145, Stats. and listed by DILHR to do
such work. The device must be tested at Ieast once a year by a DILHR listed backflow
prevention device tester.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; correction in (intro.)
made under s. 13.93 (2m) (b) 12,, Stats., Register, September, No. 465; corrections
made under's. 13.93 (2m) (b) 4., Stats., Register, September, 1996, No. 489.

NR 812.36 Pits. (1) APPROVALS TO CONSTRUCT PITS. A pit
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 heads of pressure tanks may not be
constructed without prior written approval. Subsusface well or
pump rooms (alcoves) adjoining a basement are pits. Applications
shall be submitted to the department on forms provided by the de-
partment. Pits used only for the housing of valves are exempt from
the requirements of this section except that a pit used for this pur-
pose shall be watertight, may not be connected to a sewer, shall be
drained to permeable soil or to the ground surface and may not be
subject to flooding.

(2) SPECIFICATION FOR NEW PITS. Pits shall conform to figure
45 and the following minimum specifications:

(a) Dimensions. 1. Area. Five square feet of free floor area
shall be provided for each square foot of area required for any

Register, September, 1996, No. 489

pump installation equipment. The inside area of a pit may not be
less than 24 square feet.

2. “Width’. The width of the pit- shall be not less than 2/3 of

the length. -
3. ‘Height’. The height inside shall be at least 6 feet, but not
less than 6 inches higher than any equipment installed in the pit.
4. ‘Walls, floor and roof thicknesses’. The wall thickness
shall be at least 6 inches and waterproof. The floor thickness shall
be at least 4 inches when the floor bears on a footing. Floors used

- as a wall footing shall be at least 6 inchés thick from the outside

edge of the floor to a point at least one foot inside the wall of the
pit. The roof thickness shall be at least 5 inches.

(b) Construction. 1. ‘Material’. The pit shall be constructed
of reinforced poured concrete thoroughly puddled in place. The
concrete shall be prepared according to the specifications of s. NR
812.26 (7) (b) 2. or by using clean water and washed sand and
gravel orciushed rock in the following proportions: 1 part cement,
2 parts sand and 3 parts gravel. The water—cement ratio may not
exceed 6 gallons of water per 94 pounds of cement. A 6 bag con-
crete mix per cubic yard with a 28—day design strength of at least
3,000 Ibs. ‘per. f foot and a slump test of no more than 3 inches may
beused,

2. ‘Watertight‘junctln'e"‘ The junction of walls, floor and roof
shall be made watertight by use of water stops or keyed joints.
Conduits or similar connection with the pit shall be watertight.

3. ‘Reinforcement’. The deck or pit roof and walls of the pit
structure shall be reinforced with bars or wire mesh to insure
strength and durability.

4. ‘Elevation of pit roof’. The pit roof, deck or wall top shall
be above the ground surface.
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- (¢) 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 openmg shall be at least 20 inches
square or 20 inches in diameter and shall be sufficiently large to
allow entrance or removal of any unit or equipment to be installed
in the pit.

‘Curbing’. The manhole opemng shall be provided with
a ralsed concrete curbing atleast 4 inches thick, The curbing shall
extend at least 4 inches above the pit roof.

NOTE:
Well averflow pipe shall. only be instolied if
physical cimage would otherwise occur due fo
water ,olng wowend around the casing - or
to pmv ezing - of #he -top of the well,
af be J:s/red fo comstruct an
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ppe may be ree
f: rzsist fhe  ypward
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4. *Cover’.- A structurally substantial, watertight, overlap-
ping; tight-fitting, cover with skirted sides at least 3 inches high
shall bé 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 watextight, cast iron manhole frame and
cover with a gasket may be substituted for a curbed manhole. -
‘When the pit is a subsurface pumproom (alcove) adjoining a base-
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 teasonably. accessi-
ble.
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Figure 43. Overflow piping arrangement for a flowing well with a surge tank and with no pump

(d) Drairiage. 1. “Gravity drain’. The pit shall be drained by

a watertight gravity drain discharging to the ground surface ata’

point at least 8 feet from the well. The drain shall be constructed’
of materials conforming to ch: ILHR 84 and shall have aminimum
diameter-of 2 inches with. a screened outlet. .

2. ‘Pits adjoining basements (alcoves)’: *The subsurface
pumproom pit may be drained to the basement floorif the pit floor
slopes toward the basement and if the basement is adequately
drained. If the basement is not adequately drained, a gravity drain
shall be provided for the p1t The pit floor shall be one foot above
the basement floor. - . )

Note: Pits adjolmng basements (alcoves) are “subsuxface pumprooms

(e) Termination of well casing pipe. The well casing pipe shall
terminiate at least 12 inches above the pit ﬂoox and be’ prov1ded
with an approved watertight seal.

(f) Venting. 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.

2. “Well’. 'The well vent pipe shall extend to the top of the pnt
and termmate with a return bend and a screened outlet.

(g) Pump installation. The free space’in the pit around the well
casmg pipe shall be maintained so that the top of the well casing
pipe is readily accessible for installation, adjustment or remioval
ofan approved well seal and fox the mstallauon and removal of the
pump or piping.

History: Cr. Register, January, 1991, No 421, eff. 3-1-91; am’ (1), Register, Sep~
tember, 1994, No. 465, off. 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 dlsmfecnon treatment, batch
chlonnatlon, and acidification prescnbed in ss. NR 812. 22 and;
81241, : .

:{2) “GENERAL:- STANDARDS. (a) ' Water : treatment - devices
mstalled in a water system shall have a DILHR plumbing pxoduct
approval in accordance with chs. ILHR 82 and 84.

(b) A water supply to be treated for health related contarninants
or requiring approval under sub. (3) shall produce bacteriological-
ly safe water prior to treatment, unless the department determines

Register, September, 1996, No. 489
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thata bacteriologically safe water supply is not available. The wa-
ter system owner-or operator shall assure that the water supply re-
mains bacteriologically safe after installation of a water treatment

device. Health related contaminants are those contaminants for -

which: primary drinking water standards are established in ch. NR
809, public health groundwater quality standards are established
in ch. NR 140, and health advisories are established on a contami-
nant specific basis by the department..

Note: The department recommends that a bacteriologically safe water supply be
used when any water treatment device is mstalled for removal of any contaminant for
any purpose.

(c) Water treatment devices shall be installed in accordance
with the manufacturer’s printed instructions, chs. ILHR 82 and 84,

P(/Air unfoader

f r
12" min 2'min
g‘ng( AR 7SS
Ground H// Ground surr’aco-
surface ;

approved type
pitless adapter or

unit des/"?n)

Buried
pressure fank

5‘ubr‘ﬂelr sible
< pump
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and, if specified, department written installation approval condi-
tions. If there is a conflict between the manufacturer’s instructions
and the code requirements or approval conditions, the code re-
quirements and approval conditions shall take precedence.
(d) Water treatment devices shall be installed by a:

1. DILHR hcensed plumbex if installed following the pres-
sure tank;

- 2. Licensed pump installer if installed before the pressure
tank; or

3. Property owner in a one family building owned and occu-
pied by the owner as their honie or farm building, except where
a DILHR licensed plumber is required by local ordinance.

Screened

faucet

Figure 44. Pump installation for a well with 2 submersible pump and a buried pressure tank less than 1,000 gallons, middle drawing, or greater than 1,000 gallons, at
right,

(e) Treatment for control of bactenologlcally unsafe water in
aprivate or noncommumty water system or for control of contam-
inant levels in excess of primary drinking water standards or
health advisories in a noncommunity water system shall be con-
51dered only after constructmg anew well orreconstructing an ex-
isting well in accordance with criteria spec1f1ed 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: dev1ce shall supple—
ment and not replace proper well locatlon, constructlon and water
supply protection.,

“(g) Unless otherwise stated inthe department’ s mstallatlon 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,

boilers used for space heating, turf spnnkler systems and non—

food proceSS water.

Register, Septémber, 1996, No 489

(h): Dlscharge or dlsposal of contaminated wastewater, filter
medla, or _gases shall comply with apphcable State and Federal
regulations.

(i) All chemlcals used for addltlon 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 fori mspectxon at the depaxtment of natu-
ral resources, the secretary of state and the revisor of statutes, and may be obtained
for personal use from the National Sanitation Foundation Tesung Laboxatones, Inc.;
P.O. Box 1468, Ann Arbor, MI 48106.

(3)  INSTALLATION APPROVAL REQUIRED. ‘Departrient installa-
tion approval shall be obtained prior to instailation if any of the
following conditions apply:’

(2) The water treatment devxce is intended to control bacterio-
logically unsafe water.

(b) The water treatment device is to be installed on or w1thm
the well or when water treatment occurs within the well. )

(c) The water treatment device i is mtended to control contami-
nant levels in excess of primary dnnkmg water standards in a pri-

.
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vate water system and the contaminant levels exceed the influent
concentrations specified in the DILHR plumbmg product. appr ov-
al letter.

"(d) The water treatment device or treatment system is intended
to control corrosion or to control, or remove or prevent contami-
nant levels in excess of primary drinking water standards, health
advisories or actxon levelsina noncommumty water system.

(e) The depamnent informs the water system owner or opera-
tor that.the water system contamination is complex and depart-
ment installation approval of a water treatment device is required.

Screeneddverﬁow-\
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Complex contamination of a water system may mclude, but isnot
limited to the following:
1.. ‘Multiple contaminants;
2. Contaminants in excess of health advisory levels; or
3. Coritaminants in excess of public health groundwater qual-
ity standards.
(f) The department has ordered the dlscontmued use of awater
system.
(g) Fluoride treatment of a water system.
() The mstallatmn of a water treatment plant fac111ty

i
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Flgure 45. Mlmmum requirements for approved new well.pits.

(4) APPLICATION AND APPROVAL CONDITIONS. (a) In addition
to the information required:in's; NR 812.09.(2), the department
may require the applicant to describe the proposed water treat-

ment device; provide a sketch of the propesed: mstal]atlon, include
information on results of an analysis of coliform bacteria taken
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
petformed by a Wisconsin certified laboratory.

.(b) The department may require operational procedures in-

cluding pemodlc samphng and analysis, device maintenance, and
inspection provisions in its mstallatlon 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) Ataminimum, fluoride treatment installations or corrosion
control treatment system installations shall comply with the fol-
lowing standards:

1.: The fluoride or the corrosion control chermcal is added
with a positive displacement—type feed pumps;

2. A spring loaded check valve is installed between the posi-
tive displacement—type feed pump and the point of injection to
prevent backflow of untreated water into the solution tank;

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 system prior to consider-
ing the alternative of long—term water treatment device installation and use. If water
treatment has been selected, then point-of—entry water treatment devices should be
considered for those contaminants that may have dermal or inhalation exposure

routes.
History: Cr.Register, January, 1991, No. 421, eff 2—1—91, am. (3) (d), @) (e) (in-
tr0.), 1.,3.10 6., cr. (2) (), (3) ’(h), Register, September, 1994, No. 465, eff. 10-1-94.

NR 812,38 Injection of fertilizers or pesticides for
agricultural purposes. (1) POTABLE WATER SUPPLIES OR SYS-~
TEMS. Chemical addition to a potable well or water system may
only be undertaken according to the requirements of s. NR 812.37.
The m]ecuon 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 of fertilizers.
1. Injecnon of fertiliZers into a nonpotable well, well pump suc-
tion pipe or pump column is prohxblted

2. Fertilizer may be m]ected in the discharge plpe of a booster
pump delivering water from a tank or sealed pond into which the
well pump discharges through an air gap from apoint at least 2 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
displacemernt 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
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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 may be introduced into the well pump discharge
pipe of a nonpotable water system if it is aspirated into the well
pump dlschatge pipe with a venturi—type aspuator and the injec-
tion point is downstream of a barometric pipe loop extending at
least 35 feet above the highest part of the downsueam dlschaxge
piping.

(b) Injection of pesticides. 1. The injection of pesticides into
anonpotable 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 dlscharges 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 may be injected into the well pump discharge pipe
of a nonpotable water system if it is injected with a positive dis-
placement type chemical feed pump or other approved equipment
at a point downstream of a reduced pressure principle backflow
preventer, which comphes 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 pnn—

ciple backflow preventer is installed in-a system and when itis 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 pest1c1des 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 w1th this sec-

tion shall conform to ch. ATCP 29. ‘
Note: Lists of DILHR approved reduced principle backflow preventers are avail-

- able from DILHR. Listing as a tester of reduced pressure principle backflow prevent-

ers may be obtained following successful completion of 2 training course accepted
by DILHR. Lists of testers wxllmg to perform the required testing are avaxlable from
DILHR.

4. Pesticide may be intr oduced 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, lanuary, 1991 No. 421, eff, 2-1-91; correction in (2) (b)
3. f. made under s. 13.93 2m) (b) 7., Stats Regxster September,-1994, No. 465;
corrections made under s. 13.93 (2m) (b) 7., Stats., Register, September, 1996,
No. 489

NR 812.39 High capacity well water level and water
usage measurement. (1) WELL WATER LEVEL MEASUREMENT.
The department may require the installation and calibration of
means for the measurement of static and puraping 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

e
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shall be made in a 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-
ments: :

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 stored in adry 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-
ta.mmants cannot ‘enter the air line.

2. Asilicone rubber sealantora watemght threadéd metal fit-
ting shall be used to seal the opemng in the pump dlscharge head
or the well seal thtough which the air line extends.

(b) When an electrical water level sensmg device, a steel tape

or similar means for use in measuring water levels is used in Lieu,

of an air line with altitude gauge, the opening in the pump dis-
charge head or well seal used for the méasurements shall be sealed
waltertight when water levels are not bemg measured.

2 RECORDING TOTAL WATER USAGE. The department may re-
quue the installation and calibratior of means for the recordmg of

total ‘water usage from a high capacity well and may require the
operator to the well to submit monthly reports of this information.
H:story Cr Reglstex, Janua!y, 1991, No 421 eﬁ 2-1-91.

NR 812. 40 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 consliucted 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 p1pe 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 xemovable hatch over the well or some pro-
vision for pulling the pump; and

(5) The structure may not be-used for stoxage materials that

could contaminate the well. .
Note: Dimensions, insulated walls a.nd roof and actual detalls of wall and roof de-
sign are optional. See figure 46.

History: Cr. Register, January, 1991 No 421, eﬂ" 2-1 —91 ,am. (mtro ), Regxstex,

Septerber, 1994, No. 465, eff: 10—-1—

NR 812.41 Disinfection, ﬂushing and sampling.

(1) DissveECTION. 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 instalied the pump us-
ing sodium hypochlorite or calcium hypochlorite. Chlorine com-
pounds having additives may not be used.

(a) The disinfectant shall be dispersed throughout the entire
water column and in the water system.

(b) A chlorine solution with a minimum of 100 mg/1 of chlorine
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 for emergency situations when water is needed without delay.

DEPARTMENT OF NATURAL RESOURCES
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A contact time of at least 30 minutes shall be provided for emer-
gency situations. -

(2) FLusHING. 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) SAMPEING. (a) For potable wells, the pump mstaller or his
or her agent or the owner shall colléct 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 6wn-
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.
allNm:e The depaxtment strongly recommends that a water sample be collected in

cases.,

‘Note: The pump installer may designate the owner the property lessee or any other
person to flush the system or collect the'sample.: . .

(b) The water sample:shall be subrmtted accordmg to the re-
quuements in s. NR 812.22 (6) (b).

(©) The pump installer shall pr 0v1de the well owner or the well
owner’s agent with a copy of the laboratory analysis report within
10 days of the pump installer’s receipt of the report.

‘History: Cr. Register, January, 1991, No. 421, eff. 21 —91 am (1) (intro. ),(3)(a), %
(©), Reglster September, 1994, No. 465 eff, 10—1—94

: Subchapter IV
Standards for Existing Installations

'NR 812.42 - Criteria for evaluation. (1) LOCATION, WELL
CONSTRUCTION AND WATER QuALITY. Each existing water supply
installation shall be viewed as an individual unit and its accept-
ability for 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 thatinstallations 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 depan:ment 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 samtaxy 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

Register, September, 1996, No. 489
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April 10, 1953, in which case the well construction shall be in
compliance with the standards adopted on that date. A weil
constructed to meet the requirements in effect at the time of
construction, but not meeting the construction requirements of ss.
NR 812.11 to 812.15 may:only be reconstructed with approval.

(¢) . Water quality. - A well should produce bacteriologically
safe water-and produce water free from contaminant levels in ex-
ceedence of the drinking water standards of s. NR 812.06; If a well
does not produce bacteriologically safe water or produces water
containing contaminant levels in exceedence of the drinking wa-
ter standards of's: NR 812.06.the department may require the wa-
ter system to be upgraded to meet the requirements of this chapter
or abandoned according to. the criteria and requuements of s. NR
812.26." /

(2) ‘Prts. Existing pits used only f01 the housmg of valves are
exempt from the requirements of this section except thata pit used
for this purpose shall be watertight, may not be connected to a
sewer, shall be drained to permeable soil or to the ground surface,

and may not be subjéct to flooding. Existing well o1 pressure tank -

pits, alcoves.and sibsurface pumprooms constructed after:April
10,1953 shall be approved and shall either comply with the condi-
tions of an approval to construct the pit or the minimum require-
ments of s. NR 812.36 (2). Pits constructed prior to April 10,1953
shall meet the following minimum requirements;

(@) Construction. The entire pit or subsurface pumproom
structure shall be constructed of reinforced watertight poured con-
crete. If the pit or a subsurface pumproom pit connected to a base-~
ment (alcove) has a history of being continuously dry, walls of .
concrete. block, brick or stone with mortared joints may be ac-
cepted. The walls, floor and roof shall be crack—free and water-
tight. The junction of walls and floors and all openings in the struc-

WISCONSIN ADMINISTRATIVE CODE
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ture shall be sealed watertight. The roof or.deck shall be at or
above the ground surface. Requirements for existing plts are de—
picted in figures 47 and 48.

(b) Access. The pit shall' be provided with 2 manhole opening,
having a raised curbing edge at least 4-inches higher than the pit
roof. A structurally substantial, waterproof, overlapping, tight= -
fitting cover with skirted sides shall be provided for the manhole.
A watertight, cast—iron manhele frame and cover bolted in place
with a gasket may be substituted for a curbed manhole. A subsur- -
face pumproom pit adjoining a basement or a pit not having the
manhole centered over the well may have a section of well casing
pipe installed directly above the well. This pipe-shall be equal in
size or larger than the well casing pxpe and it shall be sealed w1th
an approved well seal or cap. :

(¢) Drainage. The department recommends that a pit be
drained by a separate, metal, gravity drain discharging to the
ground surface or to a subsurface pocket of permeable sand or
gravel. The drain pipe shall be ‘watertight. If there is a backflow
or seepage from the drain into the pit at any time, the drain shall
be sealed. When a drain is not installed, the department tecom-
mends that the pit have a watertight sump. A subsurface pump-
room pit adjoining a basement may be drained to the basement if -
the basement is adequately drained. If the basement is not ade-
quately drained, a partition wall in the entrance at least one foot
higher than the pit floor shall be provided. Well subsurface pump-
room pits adjoining basements where the basement is subjéct to
flooding shall be discontinued for use as a well pit and the well
shall be abandoned according to s. NR 812.26. The pit need not
be abandoned. Pit drains or sump pump discharge pipes may not
be directly connected to.a sewer or other plumbing system.

Removabie or
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'Figux'e 46. Pumphouse specifications.
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e Optional screened vents —__
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Alternate watertight sump ond
optional sump pump when
gravity drain is not practical

Approved
well seal

Reinforced watertight
poured concrete or

8’ Mini

eqivalent

[

Warertight Steel,Cast iron or Copper

... Figure 47, Minimum requirements for existing well pits.

(d) Well hezght The well. casmg pipe shall terminate at least
6.inches above the floor of a pit or a'subsurface pumproom pit (al-
cove): connected to-a basement-and shall be provided with an ap-

proved sanitary well seal. If the well casing pipe does not extend.

atleast 6 inches above the floor, the pitinay remain in service only
if'the'well ¢asing pipe is extended to at least 12 inches above the
pit floor and if the pit structure meets the requirements of this sec-
tion. If the pit is a subsurfice pumiproom (alcove) connected to a
basement ‘and ‘the pit floor is lower than' the basement floor, the
floor shall be raised to a height at least even Wwith the basement
floor by pouring concrete. The well ¢asing pipe shall bé extended
at least-12 inches above the helght of the newly poured pit floor.

(e) Pit ventmg Well pit vent plpes, if used, shall be located in

opposite corners. One | pipe shall extend to within oné foot'of the

pit floor and the other extend only down through the pit roof. The

upper end of each vent pipe shall extend watertight through the p1t'

roof and terminaté with a reverse bend and screenéd outlet.
Note: Approval has been required to construct a pit since Aprit‘10, 1953;

. -(8) NONCOMPLYING PITS. When the pit structure does not meet
the minimum construction requirements of sub. (2) or:-when water
gains-access to;a pit through! the floor or walls, the pit shall be
abandoned and filled after properly extending the well casing pipe
above grade or properly abandoning the ex1stmg well according
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
good drainage. If the pit is a subsurface pumproom, the pit need
not be filled. Any modlﬁcatmns to the pit allowed by the depart-
ment shall be made to meet the tequuements for new plts ins:NR
812.36."

(4) RESERVOIRS (a) An ex1stmg Teservoir shallbe constructed
of steel or reinforced concrete. If constructed with concrete, the
roof :shall be watemght xemforced poured concrete having ‘a
thickness of at least 5.inches, The walls and floor of the teservoir
shall be watertight and constructed of 1emfoxced pouted concrete
or equlvalent watemght construction. =

(b) The manhole curbmg shall extend at least 12 inches above
the estabhshed ground grade. If the reservou roof terminates

above the established gtound gtade the curbmg shall terminate at
least 6 inches above the reservoir roof. The manhole shall be pro-
vided:with a waterproof tlght—fxttmg, ovetlapplng metal cover
with skirted sides.

(c) A reservoir overflow plpe shall be 1nstalled watemght Just'
under the roof of the reservoir and entirely above the established
ground grade, It shall terminate at a point at least 12 inchies above °
the established-ground gtade with'a screened, downturned elbow.
Ifan ex1stmg overflow pipe is totally buried between the reservoit
and its outlet, it shall be ehmmated by properly seallng the plpe
with concrete at the reservoir. ,

@ A grav1ty dlscharge plpe to the xeservou shall extend en-
tnely above established ground grade and through the roof of the;
reservoir or manhole curbing. Service plpe connections shall be
sealed watertight. A pressurized service p1pe may be connected to
the resérvoir below gxound grade prov1ded itisunder a continucus
pressure whlch is greatex than the gxound sutface elevatlon '

.. () The reservoir shall meet the location requir ements listedin
Table A in effect at the time of’its construction.

" (f) When a below ground-grade reservoir is to be abandoned
it shall be filled according to dug well abandonment quuuements
of s. NR 812.26 (7) (a) 4. for.dug wells. . ' ‘

(5) DuG WELLS. Anexisting dug well may be contmued inser-
vice only if it continuously produces water bacteriologically safe
and containing contaminant levels below the drinking water stan-
dards of's. NR 812.06. Use of dug wells is not recommended by
the department. A dug well may not be reconstructed without ap=:
proval. ‘Existing dug wells shall meet the followmg mmlmum :
construction requuements ’

(a) Curbing. The curl bmg of every dug well shall be of water-
tight reinforced poured concrete or at least 3/16 inch thick steel
curbing with watertight joints. Fieldstone curbing may not be
used. The curbing shall extend above grade atleast 8 inches and
be protected from flooding. An open annula1 space may not ex1st
axound the dug well curblng
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Approved well seal or cap
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Figure 48. Requuemems for an existing pit connected to a basement (subsurface
* pumproom).

(b) Depth Bid the well was dug after June, 1975, the watemght
curbing shall extend to a depth of at least 25 feet below ground sur-
face and the well shall produce bacteriologically safe water. If the
well was dug prior to June, 1975, the watertight curbing shall ex-
tend-to at least the 15—foot depth and the well shall produce bacte-
nolog1cally safe water. )

(¢)-Cover. The dug well cover shall be of watemght reinfor ced
concrete at least.-5 inches thick and wide enough to overlap the
curbing byat least 2 inches. It shall provide a tight seal and be free
of joints. A steel well casmg pipe sleeve meeting the reqmrement
for potable well casing pipe in s. NR 812.17 shall extend water-
tight through the cover to provide ‘access for installing the pump.
The steel well casing pipe sleeve shall extend at least 8 mches
above the cover'and have a watertight seal.

(@ Equzpment location,” Pumping eqmpment or attachments
may not be installed for a dug well so that access to the interior of
the well will be requued for maintenance or repair.

(6) PuMP AND PUMP DISCHARGEINS TALLATIONS. Existing purp
installations constructed prior to April 10, 1953 shall reasonably
comply to the requirements that went into effect on April 10, 1953.
Existing pump installations constructed after April 10, 1953 shall
conform to the following requirements: :

-(a) Installations for water supplies serving a maximum total of
3 families in res1dent1a1 units shall meet the followmg require-
ments:

1. The subsuxface connectlon to the well casmg p1pe may be
made with .an approved weld-on pitless adapter or with an ap-
proved pitless unit.providing the adapter or unit is installed ac-
cording to the requirements of s. NR 812.31 (1), (2) (a), (3) and
@®.

. 2. For off-set pump mstallatxons, any buned sucuon pipe.
shall be contained in a sealed pressurized conduit or nonpressur-
ized conduit, meeting the plpe tequnements ‘of Tabl¢ V, between
the connection to the well casing pipe and a basement, or shall be
properly connected to the well with an approved pitless adapter or
pitless unit designed for and used with a concentri¢ piping ar-

Register; September; 1996, No. 489

:rangement: Unprotected buried suction lines not enclosed in con-

duit may not be used.: Nonpressure conduit shall be welded or
threaded watertight to the well casing pipe and shall be at least 4
inchies in diameter-and shall enter the basement such that the bot-

tom of the conduit is at least 6"inehes above: the basement floor, ::
Note: The depamnem recommends that the pump impeller or cylinder of pump::

units be located in basements not subject to flooding and be at least one foot above
the floor. See figures 49 and 50 for nonpressure conduit installations.. .

.. 3, Buried submersible pump d1scha1 rge pipes. connected to p1t- ‘
less adapters or pitless units shall conform to the specificationsin.
s. NR 812.17 for steel pipe or shall conform to the requirements.

in the “Pipe and Tubing for water. services and private water

mains” table in ch. ILHR 84. This pipe shall be maintained under

system pressure at all times. No check valve may be placed in the
pump discharge line between a pitless adapter or unit and a pres-

sure tank or other pressure vessel. The check valve shall be located,
either at the top of the submer: 31ble pump, in that portion of the dis-

charge pipe within the well or on the spool of an approved spool—
type pitless unit.

(b) Installauon for water supphes sewmg mstallauons othex
than schools; high capacity well installations and-those installa-
tions identified in par. (a) shall meet the following requirements:

1. The subsurface connection to the well Casing pipe may be:
made with an approved factory—assembled pitless unit providing
the unit is mstalled according to the tequnements of s. NR 812 31'

(1) & (3) or (4. .
2. For off-set pump 1nsta1]at10ns any suctlon pipe shall be en-

closed in a sealed pressunzed conduit betweén the connection to
the well casing pipe and a basement, or shall be connected to the

well with an approved factory—assembled pitless unit designed for
and having a conceéntric pressurized piping arrangement. Utipro-
tected buried suction lines or suction lines enclosed in nonpres-
sure conduits may not be used. The pipe for a pressurized conduit
shall meet the requirements of Table V and shall enter the base-
ment such that any pumap suction pipe in the basement not en-
closed in a pressurized conduit shall be at least 6 inches above the
basement floor. The départment recommends that the pump im-
peller or cylinder of pump units be located in basements not sub-
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jectto flooding and be atleast one foot above the floor. See figures
34-36 for pressurized conduit installations.

" 3. Buried submersible pump discharge pipes connected to pit-
less units shall méet the requirements of sub. (6) (a) 3.

4. When an existing offset pump installation using a non—
pressure conduit has been or will be converted to a submersible
pump installation, the basement end of the non—pressure conduit
shall be permanently sealed watertight, except when the conduit
does not extend at least 6 inches above the basement floor, in
which case the non—pressure conduit shall be completely elimi-
nated and replaced with pressurized discharge piping according
to the requirements of ss. NR 812.28 and 812.32 (4).

(c) Pump installations for water supplies serving schools and
high capacity wells shall be provided with an above-ground dis-
charge meeting the minimum requirements of s. NR 812.32 (1)
(@), (5), (6) & (7), except when the high capacity or school approv-
al allowed for alternate installation. . B

(d) Pit pump setting. ‘A pump located in a conforming pit shall
be installed to allow the sealing of the top of the well w1th an ap-
proved sanitary well seal.

(e) Hand pumps. Hand pumps may be contmued in se1v1ce 1f

Approved
~Well Seal

T
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the pump base flange is bolted watertight to a well casing pipe
flange and has-a gasket seal; if the pump is firmly threaded to the
well casing pipe for small diamneter pipe; or if the structured base
of the pump has recesses and is bolted to the top of the well casing
pipe which is.at least 2 feet above the regional flood elevation. The
well casing pipe flange or the top of the well casing pipe shall ter-
minate at the height indicated in sub. (7).

(f) Pump connections to reservoirs. If water is pumped to a
reservoir, the piping attachment to the pump shall be made with
watertight pipe flttmgs The discharge pipe from the pump shall
enter the reservoir in a watertight manner through that portion of
the structure extendmg above the ground grade;, unless a subsur-
face reservoir supply-pipe is connected to the well by an approved
pitless adapter and the supply plpe can be maintained under a con-
tinuous pressure head which is greater than the ground surface
elevation. In such case the supply pipe shall terminate near the
bottom of the reservoir. A float control switch or low and high wa-

ter level electrical pump-control elements may be provided to

control the pump. A check valve may be installed only in the por-
tion' of the pump discharge pipe located within the well.

+(g) Pump installations for ﬂowmg wells. Pump installations
for ﬂowmg wells shall meet the requirements of s. NR 812.32(9).

Apéroved :

NR812.17
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! Fxgure 49 Minimum reqmrements for pump installations for existing wells with non—pressure conduit connections.

(7) HEIGHTS OFEXISTING WELLS When a wellis notterminated
inabasement; a pit; an alcove or a subsurface pumproom; the well
casing pipe shall extend above grade as follows:

(a) Wells constracted priorto April-10, 1953 shall tefminate at
least 6:inches above established ground grade, :

(b) -Low capacity wells, except school and wastewater treat-
mentplant wells, constructed between 1953 and February.1, 1991
shall terminate at least 8 inches above established ground grade,

(¢) High capacity, school and wastewater treatment plant wells
shall termmate at least 12 mches above estabhshed ground grade
and”

(d) All wells consuucted after February 1, 1991 shall tetmmate
at least 12 inches above established ground grade.

(e) - All wells constmcted 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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(8) EXISTING WELL SEALS AND CAPS. Wells constructed prior
to-February 1, 1991 may be covered with overlapping caps rather
than vermin-proof caps or seals. Sanitary seals having one or

2-piece plate seals may be used, but 2-piece plate seals may be
used only if the well is enclosed in a puntphouse, building or pit.

Approved
—~Well Seal

%

Adequate Weld or

WISCONSIN ADMINISTRATIVE CODE
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When a cap or seal is replaced, it shall be replaced with an ap-
proved vermin~proof cap-or an approved sanitary well seal. The
department recommends that a vermin-proof cap or seal be pro-
vided for an existing installation whenever any maintenance work
is done to the well or pump installation.
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Figure 50. Pump installation for an existing well with a deep well jet pump assembly and a2 non—pressure conduit.,

(9) WELLS IN BASEMENTS AND WALKOUT BASEMENTS. (a) Wells
in basements, not including wells in subsurface pumprooms (al-
coves). 1. Wells constructed after April 10, 1953 terminating in
basements or wells constructed after July of 1951 terminating un-
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 bé 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
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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. Tt is possible to walk directly outside from 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 Iemoval
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, eff. 2~1~91; am. (1) (intro.), (a),

(), (2) (mtro ), (@), (@), (5). (b), (6) (2) 2., (b) 2., (&), (7) (intro} (9) (@) L., cr. @®,
(6) (b) 4, (2), (7) (), Register, September, 1994, No. 465, eff. 10~1-94.
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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 variance may be
requested. All variance requests shall be in writing, except that for
situations that require an immediate response, a variance may be

requested verbally from the owner or the owner’s agent and a ver-

bal variance may be granted by the department 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 known, the well driller, well
constructor or pump installer. The reasons compliance with the
requirernents 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 department may 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 requuements of this chapter
voids the variance approval. . -

(2) The department may allow a high capacity 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.

History: Cr.Register; January, 1991, No. 421, eff. 2-1-91;'am., (1), Register, Sep-
tember, 1994, No. 465, eff. 10-1-94.
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Fxgure 51.Line A Percussion mcthods fox low capactty* and nonpotable hxgh capac-
ity wells in unconsolidated aquifers overlain by caving material. Well casing pipe
shall extend to.the 25—foot depth or 10 feet below the static water level, whichever
is greater. The well casing pipe shall be 2 inches minimum diameter and may be driv-
en from the ground surface.

*Not including school or wastewater treatment plant wells.

The well casing pipe may be driven from the ground surface.
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Steel well casing pipe

Bentonite sturry or:
neat cement grout - .

-

Upper enjarged drilthote

Figure 52. Line A. Rotary methods for low capacity* and nonpotable high capacity
wells in unconsolidated aquifers overlain by caving material. Well casing pipe shall
extend to the 25—foot depth or 10 feet below the static water level, whichever is great-
er.

*Not including school or wastewater treatment plant wells.

The upper enlarged drillhole shall be at least 2 inches larger in 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 Ieast 4 inches larger than the
nominal diameter of the well casing pipe. During construction the upper enlarged
drillhole shall be maintained at full diameter by circulating drilling mud.
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Steel well casing pipe

Ciay.or bentonite slurry or -Upper ef\larged drilinole

neat cement grout

water level

Figure 53. Line B. Percussion methods for low capacity™ and nonpotable high capac-
jty wells in unconsolidated aquifers overlain by non—caving material. Well casing
pipe shall extend to the 25~foot depth or 10 feet below the static water level, whichev-
eris greater,

*Not including school or wastewater treatment plant wells.

@ The upper enlarged drillhole shall extend to the bottom of any non-caving material
or to the 20~foot depth, whichever is the lesser. As an alternative to constructing an
upper enlarged drillhole, granular (8-mesh) bentonite may be mounded surrounding
the well casing pipe during driving

i,
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Steel well casing pipe

Bentonite slurry or

neat cement grout - Upper enlarged drilihole

Figure 54, Line B. Rotary methiods for low capacity* and nonpotable high capacity
wells in unconsolidated aquifers overlain by non-caving material. Well casing pipe
shall extend to the 25-foot depth or 10 feet below the static water level, whichever
is greater, L . .

*Not including school or wastewater treatment plant wells, -

The upper enlarged drillhole shall be at least 2 inches larger in 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 diameter of the well casing pipe. During construction the upper enlarged
drillhole shall be maintained at full diameter by circulating drilling moud.
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FigureS5. Line C. Percussion methods for low capacity* and nonpotable high capac-
ity wells in-all types:of bedrock with at least 40 feet of overlying caving matenial. .-

The well casing pipe may be driven from:the ground surface.
*Not including school or wastewater treatment plant wells..

Register, September,.1996, No. 489

i
'




NR 812.43

Steel well casing pipe

Drilling mud or -Upper enlarged drillhole

neat cement grout —

stone:

for sand

s

30°Ft.

t P

RN

VArNA LY
%

PN Ny AT

DAY ALk
A Y
N

SZe>S
R e
NSNS
LN LN IS

b

TS

Nl =
ST ower
LTINS

{

Ay,

RCATA
A I

Figure 56. Line C.‘Rotary 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 wastewau:r'treaunentplantwélls”~ L

The upper enlarged drillhole shall be atleast 2 inches larger indiameter 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 diameter of the well casing pipe. During construction the upper enlarged
drillhole shall be maintained at full diameter by circulating drilling mud.
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Figiite 57, Line D. Percussion methods fof low capacity* and nonpotable high apac-
ity wells in all types of bedrock with at least 40 feet of overlying non-caving material.
*Not including schodi"qr wésiewatex ‘treatiént plant wells, ) o
@ The upper enlarged drillhole shall extend to the bottom of any non-caving material
or to the 20-foot depth, whichever is the lesser. As an alternative to constructing an
upper enlarged drillhole, granular (8-mesh) bentonite may be mounded surrounding
the well casing pipe during driving,
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Figure 58. Line 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

The upper enlarged drillhole shall be atleast 2 inches 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 diameter of the well casing pipe. During construction the upper enlarged
drillhole shall be maintained at full diameter by circulating drilling mud.
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Figure 59. Line E. Percussion methods for low cépacity* and nonpotable high capac-
ity wells in all types of bedrock with less than 40 feet of overlying non-caving materi-
al

*Not inicluding school or wastewater treatment plant wells.

Upper enlarged drillbole (diameter at least 2 inches larger than nominal well casing
pipe diameter). For well casing pipe with welded joints only. ' :
For threaded and coupled well casing pipe, the diameter shall be at least 4 inches larg-
¢r than the nominal diameter of the well casing pipe.

*Not including school or wastewater treatment plant wells.

The upper enlarged drilthole shall be at least 2 inches larger in 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 E. Percussion methods for low capacity* and nonpotable high capacity wells in all types of bedrock with less than 40 feet of overlying caving matenal
*Not including school or wastewater treatment plant wells. .
For well casing pipe with welded joints only. For threaded and coupled well casing pipe the diameter shall be at léast 4 inches larger than the nominal diameter of the well '

casing pipe. o i ’
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Figure 61. Line E. Rotary methods for low capacity* and nonpotable high capacity ~ Figure 62. Line E. Rotary methods for low capacity* and nonpotable high capacity
wells:in all types of bedrock with less than 40 feet of overlying caving material. wells inrall types of bedrock with less than 40 feet of overlying non—caving material.
o w ’ : ’ : . ’ i *Not including school or wastewater treatment plant wells.
‘Thie upper enlarged drillhole shall be at least 2 inches larger in diameter than the nomi-
nal well casing pipe diameter for well casing pipe with welded joints. For threaded
S ST . o . . and coupled well casing pipe, the diameter shall be at least 4 inches larger than the -
o p : o : nominal well casing pipe diameter. : . o g :
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/S Steel well casing pipe

Neat cement grout

Upper enlarged driithoie

Figure 65. Line G. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells-in unconsolidated aquifers overlain by caving material: The

well casing pipe shall 'extend to-the 60~foot depth or 20 feet below the stauc water -

level, whichever is greater.

The diameter of the upper enlarged drilthole shall be at least 3 inches Iaxger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used.

During construction the upper enlarged drilthole shall be maintained at full diameter
by circulating drilling mud.

NR 812.43 -

Steel well casing pipe

A
Neat cement grout Upper entarged drillhole

tatic water level

Figure 66. Line H. Pexcussxon methods for potable hlgh capacity, school, and waste-
water treatment plant wells in unconsolidated aquifers overlain by non-caving mate-
rial. The well casing pipe shall extend to the 60—foot depth or 20 feet below the static
water level whxchevex is greater.

The diameter of the uppex enlaxged dnllhole shall be atleast 3 mches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used

Register, September, 1996, No. 489
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Stee! well casing pipe

Neat cement grout .
C Upper enlarged drillhole

Static water level

Figure 67. Line H. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in unconsolidated aquifers overlain by non-caving material
The well casing shall extend to the 60-foot depth or 20 feet below the static water
level, whichever is greater. = < - - R o -
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.
During construction the upper enlarged drillhole shall be maintained at full diameter
by circulating drilling mud.
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Figure 68. Line I, Percussion methods for potable high capacity, school, and waste-
water treatment plant wells in all types of bedrock with at least 60 feet of overlying
caving material. .

The diameter of the upper enlargéd dxillhole shall be at least 3 incixés larger than t'he‘

outside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drilihole shall be at least 6 inches.

s




221 DEPARTMENT OF NATURAL RESOURCES NR 812.43

Steel well casing pipe

Upper enlarged drilthole

4
.

2
S

N

27

7

[ hePix
7.

V]

>

IS

PO

gt
<z,
K
S

&
v

N

3

o
L

i
Vi)
&0
ATy
i

oS
i
T

<L

Vra

SRS
DALY
eV IN

IV
I
1o N

Pt
Ar N

<

.
1

Figure 69. Line I. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in all types of bedrock with at least 60 feet of overlying caving
material.

The diameter of the upper enlarged drilthole 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 drillbole shall be maintained at full diameter
by circulating drilling mud.
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Figure 70. Line J. Percussion methods for potable high capacity, school, and waste-
water treatment plant wells in all types of bedrock with at least 60 feet of overlying
non-caving material,

The diameter of the upper enlarged drilthole 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.
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Figure 71. Line J. Rotary methods for potable higﬁ c'ép'ai:it‘y; school, and wastewater
treatment plant wells inall types of bedrock with at least. 60 feet of overlying non—

caving material.

The diameter of the upper edlarged 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 drillnole shall be at least 6 inches.

During construction the upper enlarged drilthole shall be maintained at full diameter

by circulating drilling mud.
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The diameter of the uppef enlarged drilthole shall be atleast 3inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used. The
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" Figure 72. Line K. Percussion methods for potable ‘Thigh capacity, school, and waste-
water treatment plant wells in all types of bedrock with less than 60 feet of overlying

diameter of the well casing pipe and lower drilthole shall-be atdeast 6 inches.
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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 of overlying 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.
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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. I
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 drilihole shall be at least 6 inches: .-
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