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. Subchapter I_
General

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

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

"(b) Protecting groundwater and aquifers from contamination
through adequate consu-ucuon aud rcconstructlon of water sys-
tems. oL

(2) This chapter shall govern the locatlon, ‘construction or°
reconstritction and maintenance of water systems, the abandon-
ment of wells and drillholes and the instatlation and mamtenance
of pumping and tréatment equipment.

History: Cr, Registér, January, 1991, No. 421, eff. 2-1-91; am. (1) (a}.Reglstcr,
Septembey, 1994, No, 465, cff. 10-1-94.

NR 812.02 Applicability. (1) For thepurposes_of construc-
tion and installation, the provisions of this chapter apply to alt new
and existing water systems and drillholes with the following
exceptions:

(a) Wells govemed under ch, NR 141 unEess they are hlgh
capamty wells, in which case ch. NR 812 also applies.

(b} Commumty water systems governed under ch. NR 811
and e ;

(c) Nonpotable surface water systems.

Nole: Certain diversions of surface water for nonpotable uses require a permit
under ch, 30, S1ats,

(2) For the purposes of abandonment, the provisions of this
chapter apply to all driliholes and wells including, but not limited
to, mining exploration drillholes not regulated by ch. NR 132,
wells and drillholes not regulated by s. NR 141 25 and elevator
shaft driltholes.

(3} For the purposes of the pr()hlbll[()n of the underground
placement of any substance as defined in s. 160.01 (8), Stats,, the
provisions of ihis chapter apply to all wells and drillholes,

Note: Private watér systems and noncommunity water systems, located in coun-
ties detegated 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) end (2),
cr. (%), Register, September, 1994, No, 465, off. 10-1—94 cormectionin (1} (a) and (b}
made under s. 13.93 (2m) (b} 7., Stals Register, Sepiember, 1994, No. 465, -

"NR 812.03 "Cooperation with the'department Well
drillers, pump installers- and well constructors shaﬂ 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 eqmpment 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 drmkmg
water standards in ch. NR 809.

History: Cr, Register, January, 1991, No, 421, off. 2--1-91; correctionin (2)made
under s. 13,93 (2m} (b) 7., Stats., Reglsler, Scptember, 1994 No. 465. L

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

{2) When there is any construction, reconstruction or equip-
ment instaliation on & noncomplying feature, the feature shall be
upgraded and brought info 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 instatler or-

by the water system owner or user within 10 days after the initial

evaluation of the water systemn has béen completed if the réquired - or not the water flows at the ground surface.

repairs are not made,

Histery: Cr.Register, January, 1991, No, 421 eff. 2 1~9l am, (2), Reglster,Sep-

tember, 1994, No, 465, eff. 10-1-94,

NR 812.05 Disposal of po[lutants' 1njeet|on prohlbl- :

tion, The use of any well, drillhole or water system for the under-

ground placement of any waste, surfacé or sithsurface 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, r¢habilitation or operation of the well, dril-
Ihole or water system or is a départment-approved activity neces- .

sary for remediation of contaminated soil, groundwater or an
aquifer. For the purposes of this section, the term“drilthole”
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 terin “well” includes any excavation that is deeper than it is

wide regardless of its depth or purpose. Circulation of water

through a closed—loop heat pump systent in'a drillhole is not pro-
hibited by this section. Groundwater tracers may only be used
with approval.

Hisforys CrReglster,Janua.ry, 1991, l\o 421 eff 2 1 91 am, Regls':er.Septem.

ber, 1994, No. 465, eff, 10-1-

NR 812.06 Drinking water standards. Private or hon=
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 levels identified by the department may

be designated by the depariment as contaminated.

History: Cr.Register, January, 1991, No.421, eff. 2-1-91; coxrecnonmadeundcr-

5. 13.93 (2m) (b) 7., Stats., Registes, September, 1994, No. 465,

.NR812,07 Deflnlt[ons. The followmg terms are deﬁned as

follom

(1) “Adequate water supply” means a water supply which has
a well yield and the pump capacity to provide the quantity and
quahty, where obtainable, according to s, NR 812.06, of water
necessary for human or sanitary use, or for the preparauon of food
products and ofher prrposes for w}ueh the waler is 1ntendeci tobe
used.

{2) “Animal barn pen” means a covered, enciosed concrete
area where animals are kept.

(3) “Animal yard” means an uncovered, paved or unpaved
area in which animatls are kept or manure is loaded. This includes

an area where an individual animal is kept, but does not include

a single pet kennel enclosing 3 or fewer adult pets on a residential
lot. y f
(4) “Antmal 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.
_(B) *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 welk,

(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

(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.

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

{19) “Cable~tool drilling machine” means a maclune which
uses a drill bit with a cutting edge at the bottom of & heavy string
of tools suspended on a cable. The drillhele material is broken up
by repeated lifting and dropping of the tools and bit.

{20) ~“Cistern”™ means a tank in wiuch rainwater is stored or
collected.

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

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

*(23) “Clear water waste” means cooling water and condensate
drainage from refrigeration compressors and - air-conditioning
equipment, wastewater drainage from equipment chilling pro-
cesses, condensate from steam heating systems or other equip-
ment, foundation drainage water and other. water contalmng ne
contaminants,

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

{25) “Conduit” means piping or tubmg used to protect dis-
charge or suction piping or electrical wires. '

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

(27) “Contaminant” means any physmal chemical, bxologlcal
or radiological substance or matter in water,

(27m} “Crawl space” means the space below a building hav-
1ng no basement; the space bemg at ground grade, ina depresswn
or in an excavation, ' ¢

(28) “DHSS” means the department of health and farmly ser-
vices.

(29) “DILHR” means the department of commerce.
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(30) “Department” means the depariment of natural resoiirces.

(30f) “Detention basin' means an excavation into soils having
low permeability or installed with a liner having low permeability,
not having a permanent pool of water, designed and constructed
to temporarily hold storm water to reduce peak discharges of
storm water for flood control and to allow for the physwa[ settlmg
of pollutants. ‘

(30m) “Detention pond" neans an unpoundment that has a
permanent pool of witer-and is designed to have the capacity to
temporarily store storm water runoff to provide flood control and
to allow for the physical setiling of poliutants,

{30t) “Ditch” means a long narrow excavation dug in thé earth
for the drainage of surface water.

(30x) “Downslope location” means a well 0T Teservoir 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 rear a well is lowered when water is -

pumped or flows from the well.

_(32) . “Drilled wells” means wells or dritlholes constructed by
digging, boring, drilling, jetting, driving or -similar methads.

Drifled wells do not include driven point (sand point) wells unless :
driving the point is combined with a process to remove matenal :

below the 10-foot depth.

{33) “Drillhole” means an excavation, opemng or dnven pomt
well deeper than it is wide that extends more than 10 feet below
the ground surface.

{a) “Heat exchange drillhole” meansa dnllhole used for closed

ioop heat exchange purposes..

(b) “Lower drillhole?” means that part of a dnllhole below rhe
vertical zone of contamination or below the well casing pipe.

{c) *“Upper enlarged drillhole™ means a drilthole ]arger in -

diameter than the well casing pipe.

(34) “Drilling mud” means a fluid mixture of water, sodlum'

bentonite, drill cuttings and any approved additives.
'(35) - “Driven poini well” or “sand point well” means a well

constr_ucted by joining a drive point with lengths of pipe, and driv- -

ing the assembly into the ground with percussion equipment or by
hand, but thhoul fi:st reruovmg material below the 10—f00t
depth.

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

(35m) “Dug well” means a well consmtmg of alarge dlametcr
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 wrthm which the side walls are sup»
ported by a curbing. .

C4E
elevation of the surface of the site of a well: .

(38) “Existing installations” means water systems wluch were
constructed or reconstructed before February 1, 1991.

{40) “BDA” means U.S. food and drug administration.

{41) “Feature” means any well construction or pumnp installa-
tion item for which there is a specification in this chapter.

(42) “Filier sirip™ means an area of vegetation designed and
constructed in accordance with Soil Conservation Service Stan-
dard 393 adjacent to an animal yard or animal shelter or adjacent
to a manure storage facility, used to remove sediment and organic
matter from the runoff from the facility.

. (43) “Floodfringe” means that portion of the floodplain out-

side of the floodway which is covered by flood water during the

regional flood, The term floodfringe is generally associated with
standing water rather than flowing water.

DEPARTMENT OF NATURAL RESOURCES
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(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 ﬂoodmg, ﬂood
storage and coastal floodplain areas, :

. {(48) “Floodway” means the channel of a river or stream and
those portions of the floodplain adjeining the channel reqmred 1o
carry the regional flood discharge. :

(46) “Flowing well” means a well from whlch 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 inazone of satu-
ration. =* -

+(50) “Hazardous waste treatmént facility” has the nieaning
designated in s, 144.61 (14), Stats. R

(50m) “Heating—airconditioning air shaft” means a vertical,
lined excavation exteriding deeper than 10 feet below the ground
surface used for the intake or exhaust of air to or from a heaung
or air conditioning. o

“(61) “High capacity well” means 2 weli constructed ona hlgh !
capacity property. :

(52) “High capacity property” means one property on which
a hlgh capacity well systemexists or is to he constructed o

(53). “High capacity well system’” means one or more wells,
driliholes or mine shafts used or to be used to withdraw water for
any purpose on ohe property, 1f the’ totai pumplng or ﬂowmg
capacity of all wells,
drillholés or mine shafts on one property is 70 or more gallons per
minute based on the pump éurve at the lowest system pressure set-
ting, or based on the flow rate.

(54) *Holding tank” means a water tight reccptacle used for
the collectioti and holding of sewage.’ '

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

i {55¢) “Infiltration basin™ means an excavation into permeable
soils designed and constructed to temporarily store surface water
runoff and allow it to infiltrate so as to provide flood contrel,
groundwater recharge and to allow for the settling of poliutants. .

(658} “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 facility or a surface impoundment
facility, where solid waste is disposed on land. This term includes
existing, proposed and abandoned landfills, open dumps, one-
time disposal sites as defined in ch. NR-SGZ, small demotition
landfills as defined in ch, NR 502, mining wasté disposal sites as
defined in ch. NR 182 and hazardous waste disposal facilities as .
defined in chs. NR 600 io 685. ‘

(57} *Landing collar” meansa melalrmg weldcd near the bot-

tomm of the inside of a string of well casing pipe to prevent a drill-
able grouting plug from droppmg out the bottom of the well casing
pipe during cement grouting,

{57t) “Lift station” means a wastewater collection and pump-
ing structure that collects wastewater from collector sewers and
pumps it through force main sewers, .

(57m) “Licensed” means reg1stered by the department io
engage in the buginess of well dnllmg or pump installing in Wis-
consin. )

(68) “Liner pipe” means;

(a) Protective well casing pipe. mstalled subsequent to 1mtlal
construction to seal off a zone of contamination; or

Register, September, 1996, No. 489



NR 812.07

(b} Well casing pipe installed during or subsequent to theinitial
well constriction to seal off a cavin g or sloughmg formation or {o
climinate turbidity. :

(59) “Liquid waste” means process wastéwater from food pro-
cessing, product manufacturing and contaminated water removed
from underground or open pit workings of a mme This deﬁmuon
does not include clear water waste, -

(60} “Liquid waste disposal system” means a fa‘cxhty for dis-
posing of liquid wastes consisting of a ridge and furrow system,
a landspreading system including sludge drying beds at a waste-
water freatment plant, a waslewater spray irrigation system, or an
absorption, seepage, retentlon, storage or treatment pond or
lagoon,

(61) “Manure hopper or. receptlon tank” means a ll(]llld—tlght
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.

(61¢) - “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 animial
waste materiat from which runoff occurs. This term also includes
fabricated - manure ‘storage structures that aré not watemght
situated above, at or below ground grade

{61 u) “Manure storage structure, fabricated” means a coa—
crete, steel or otherwise fabricated structure used for treatment or
temporary storage of liguid or solid animal waste. . JE

(62) “Monitoring well” means a well or dn]lhole corts[zucted
for the purpose of obtaining information on the physical, chemi-

cal, radiclogical 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 scwers, drains and similar sources: of contaminated
water. L

(64) “Non—commumty water system” means a pubhc water
system (hat serves fewer than 25 year-round residents.

(65) “Nominal diameter” means the inside pipe diameter for
pipe sizes I--inch diameter through 12-inch diameter and means
the outside plpe dtameterfor prpe sizes greater than 12— mch diam-
eter.

(66) “Nonpotable” means watcr supphed for purposes other

than human consumption, sanitary use or the preparatlon of food

or pharmaceutical products. . ‘
(67) “NSF” means national sanitation foundation.

(88) “One property” means all contiguous land contrdlled by,

one owner, lessee, or any other person having'a pos:;eSsory inter-
est, Lands under single ownership bisected by hrghways or rail-
road nght—of—ways are considered contiguous.

(69) “Outcrop” means bedrock exposed at the ground surface,
including roadeuts.

(70) “Percussion dnllmg method” means a dnllmg method
using a cable-tool dnllmg machine or a dnllmg method whereby
the permanent well casing pipe is driven, or is set into an upper.
enlarged drilihole and then driven; Soil or rock material inside is
broken up or crushed with a drill bit; and the drill cuttings are
rethoved from inside or just below the casing pipe. This method
may be performed with a cable—tool drd[mg machine, a rotary
machine with a hammer or with a casmg hammer,

(71) “Permit” means a well location or pump installation per-
mitissuedbya county authorazed to adm:mster ch. NR 812 under
ch.NR 145. -~
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(72) “Person” tneans an individual, corporation, compiny,
association, cooperative, {rust 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 absorptlon
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 ad_[ommg a basement fouada—
tion structure are pits.

{74) “Pitless adapter or unit” means a mechamcal device

attached to the well casing pipe, usually below the frost level, for :

underground conveyance of water from the well. .

~{a) “Weld-on pttless adapter means a pitless adapter attached
to a cut opemng in the weli casing plpe by a we]d applled at the
well site,

{b)"*Factory assembled pttless unit” means a pitless umt
assembied and pressure tested for leakage atthe factory, mcludmg
a unit fabricated with a pitless receiver tank. ‘

(75) “Potable” means watér supplied for human consumption,

sanitary use or for the preparation of food or phannaceutlcal prod-

ucts.

(76) “Preparatton of food products -means washing, coolmg,
cooking, pasteurizing, bottlmg, canning or otherwise preparing
food for human consumptton and includes the washlng 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 verllcaiiy to the

specrfied 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 excavatlon used for the
deposition of human waste,

(79m) “Proposed landfill” means a sohd waste disposal facrl- :

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, 289.23, Stats., is submitted o 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 under s. 289.23, Stats., or a facility for which the department
has determined that an approval for the facﬂtty is not bemg pur-
sued with reasonable diligence. - - -

(80} “Public water system” means a system for the provision
to the public of piped water for human consumptions if such sys-
tem has af least 15 sérvice connections or regutarly serves an aver-
age of atleast 25 individuals dady at least 60 days per year, A pub-
lic water system is either a “communily water system” .or a
“non—-community water system.” Such system includes:

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

(b) Any collection or pretreatment storage facilities not under

such control which are used primarily in connection w1tl: suoh,

systen,
(81) “Pump installer” has the meaning desxgnated ins. 162 (}2
{4), Stats.

Note: ‘The statutory definition of “pnmp mstallcr" is any person, f' Trm or corpora-
tion wha has registered as such with the department and shall have paid the annual
registration fee and obtained a permiit 1o engage in pump installing.

(82) “Pumyp installing” means installing, réplacing or reinstal-
ling equipment or material neéded to withdraw water from a weil

or spring, making an entrance to a well, establishing safeguards’

to prevent contamination, including instatling, replacing or rein-
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stalling a pitless adapter or pitless unit, a pressure tank, & pump,
associated discharge piping that connects ‘a pump to a pressure
tank or reservoir, a water ireatment 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 eIevatnon 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 matenals usually construction
stone.

(85) - “Reconstructlon
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 fiood” means a flood determmed to be repre-
sentative of large floods known to have generally occurred in Wis-

consin and which may be expected lo occur on a particular stream -
because of like physical characteristics. The flood frequency of
the rcgtonal 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 partiaily below the ground surface.
(e8)
whereby an upper enlarged drilthole is constructed using a circu-

lar rotating action applied to a string of hollow drilling rods havmg

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
demotlition of salvageable materials are conducted. Salvage yards
also include those yards with 25 or more inoperable vehicles.

' (90) “Sanitary building drain' mearis the horizontal piping
whtch conveys only sewage located within or under a building and

installed below the lowest fixfure 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 mam sewer, pnvale sewage system or other pomt
of disposal.

, (92) “Sanitary collecior sewer” means a sanilary sewer serv-
mg 2 or more sanitary building sewers, ‘

(93) “Samtary condition” tneans, when referrmg fo a weil or
reservmr

(a) That the constructten of the welI ot reservoir and the instal-

lation of the pumping equtpment are such that the well or reservoir

is effectively protected against entrance of surface contamination, .

and

{b) That the location and the surrcunding 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 liguids
in the sewage and discharges the liquid to a soil absorption unit,

(86) “Sinkholc” means a depression or opening on the land

surfacc, usuaily funnel-shaped, generally formed by solution or.

collapse of limestone, dolomite or to a lesser extent sandstone
bedrock occurring at or near the surface. Sinkholes may be par-
zla!ly 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. ‘
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1(96m) " “Sodium bentonite” means a clay formed from the
decomposition and recrystallization of volcanic ash and is Jargely
composed of  the clay mineral montmorillonite (Naass
(Al g7Mg 33) §i4O16 (OH)2), commonly.referred to as “western”
or “Wyoming” bentonite, and has extensive ability to absorb
water and swell to many times its original volume, .

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

(97m) “Solid waste processnng facﬂtty means a sohd waste
facility at which solid waste is baled, shredded, pulverized, com-
posted, classified, separated, combusied 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 ¢h, NR 500..

(98) “Solid waste ransfer factlity“ means a solld waste site for
baling or transferrmg soltd wasle from one velucle or confainer to
another.

{998) “Special well casing pipe depth areat”= means an area
established by the department requiring greater depth of well cas-
ing pipe and stringent well construction methods because of con-
tamination. A list is available from the department.

{100} “Specific capacity” means the continuzous yteld of water
from a well at 2 given discharge expressed in ga[lons per minute
per foot of drawdown, :

(101) “Spring” means a place where groundwater flows natu-
1ally 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 minitum pipe wall thickness,

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

- {104) “Storm building drain” means hortzontal 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, instatled below the lowest fixture or the lowest floor level,
from which fixtures or sources can drain by gravity to the bdemg
sewer.

(1 05) "Storm building sewer” means that part of the building
sewer which conveys stortis waler 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-
for main sewer, private sewage system or other point of disposal, -

{106} “Storm collector sewer” means a storm sewsr 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 normal
grade of the gravtty system and must be emptied by mechamcai
nieans.

(109) “Surgé tank” means a tank into which overflow from a
flowing well, spring or other water source is discharged and is
repumped (0 a pressure tank or the water system. S
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(110) “Telescoping method” means amethod 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 toexpose
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 shalf 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 smgle sedi-
ment particles, such as in sand, -

(112) "UL” means underwriters laboratories, inc.

(112g) “Treatment pond” means a structure that is used for the

treatrnent or storage of liquid waste. Treatment pond includes

absorption, retention, storage and treatment ponds or lagoons.
“(112q) “Variatice” means a department approval to construct
of install a water system or a portion of a water system in a manner
not in strict compliance with the requirements of this chapter, but
providing comparable sanitary protection in accordance with
conditions specified by the department in its approval.’

(118) “Vertical zone of contamination” means that depth of

geologic formations, generaily near the ground surface, contain-
ing connecting pore spaces, crevices or similar openings, includ-

ing artificial channels, such as unprotected wells or drillholes,

through which contaminated water or contammants gainaccessto
a well or to the groundwater.

{114) “Walkout basement” means & basement, with the floor
at ground grade level on at least one side of the structure, from
which it is possible to walk du'ectly outside w1thout walkmg
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, © -

(11 6) “Wastewater treatment plant” has the meaning desig-
nated in ch. NR 114,

(117) “Water supply” means the sources, wells, pumps and
intake and storage structures from which water 1s supphed for any
purpose,

(118) “Water system” means ihe water supply, storage, treat-
ment facilities and all structures and prpmg by which waler 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
ground surface constructed for the purpose. of obtaining ground-
water.

(120) “Well cap or seal” means an approved apparatus or .

device used to cover the top of a well casing pipe.

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

(122) “Well constructor""means; any person, firm or corpora- -

tion that constructs a well which is not reqmred to be constructed
by a licensed well drilfer.

{(123) “Well driller” has the meanmg as do51gnated inch. 162.

{124) “Well drilling” has the meaning designated in ch, 162, .

Stats.; and includes any activity which requires the use of a well
drilling rig or similar equipment, any activity which changes the
character of a drilled well or which is conducted using a weil dril-
ling rig or similar equipment with the exception of the driving of
poings, Well drilling includes constructing, reconstructing or
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deepening a well, installation of a liner, installing or replacing a
screen, well rehabilitation, llydrofractunng, blastmg and chemi-
cal conditioning.

{128) “Well--point driving” means constructing a well by join-
ing a drive point screen with lengths of pipe and driving the assem-
bly into the ground with percussion equipment or by hand, but
without removing material from a drillhole more than 10 fect
below the ground surface.

{126) “Well vent” means a screened openmg inawell 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 ail voids are filled
with watet under pressure greater than atmospheric.

History: Cr, Register, January, 1991, No. 421, eff. 2-1-91; am. (3), (4), (48},
(61, (74) (b), (79), (81}, {82), {107} 31“1(1 19}, er, {27m) (301}, (30111). {301), (30x),
(72m), (79m), (97m} and (1 10m}, 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. 4653 correction in (29),(30) and
(79::1‘)8 19nade under 5, 13.93 (2m} (b) 6. and 7., Siats. chrstcr, September, 1996,
No,

NR 812. 08 Well, reservolr and spring location.- (1)
GEN[:RAL Any potable or nonpotable well or reservoir shall be
located: . .

(a) So the well and its surroundmgs can bckept ina samtary
condition.

(b) Atthehighest pointon the property consistent with the gén-
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, 2 well may be constructed
without a variance if it is constructed with a minimum of 20 or
more feet of well casing pipe than s requlrcd byss.NR 812.12and

812.13 and Tables I and I or with' a minimaum of 60 feot 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 If are met.
This exception does not apply to high capacity, school or waste-
walter treatment plant wells. A well or résérvoir is located down.-
slope from a contamination source, regardiess of the presence or
absence of a structure between the well and the ‘contamination
source, if:

1. The ground surface elévation at the wéll of reservoir is
lower than the elevation at the contamination source, and

- 2. Surfacé water that washes over the contamination source

would travel within eight foet of the wc]l or reservoxr, or over the

well or reservoir.

(c) As faraway from any known or poss;ble source of contami-
nation as the general Iayout of the premlses aod the surroundings
allow.

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

(d) Suchthat any potenual contaminant source, not identified

in this section orin Table A, is a mmlmum of 8 feet from the wel}

Or reservoir.

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

(2) RELATION TO BUILDINGS. In relation to buildings, the loca-
tion of any potable or nonpotable well shall be as follows:
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(a) When a well is located outside and adjacent to a building,

it shall be located so that the center Iine 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 af 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 bu1ldmg conslructed 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 ferminated at least 2 feet
above the regional flood elevation for the well site,

regional flood elevation for the well site.

{c) A well may not be constructed on a ﬂoodway property that
is either undeveloped or has butldmg structures but no exlsung
well,

“(d)y ‘The regional flood elevatmn may be obtalned from the
department:

{4) RELATION TO CONTAMINATION SOURCES. thmum 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 nonpotabEe
wells, reservoirs or sprmgs shal be maintained as described in this

subsection. The minimum separating distances of this subsection
do not apply to dewatering wells approved under s, NR 812,09 (4) -

(a) Greater separation distances may be required for wells requir-
ing plan approval under s. NR 812.00. Separation .distance
requirements to possible’ sources of conlamination will not be
waived because of property lines. Minimum separatmg 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. ILHR 84;

2, Buried gravity flow sanitary or storm building sewer hay-
ing pipe conforming o ch. ILHR 84;

3. Watertight clear water waste sump;

4. Buried clear water waste drain having pipe conforming to
ch, ILHR 84;

5. Buried gravity flow foundation drain;

6. Rainwater downspout outlet;

7. Cistern;

8. Buried building foundation drain connected to a clear water
waste drain or other subsoil drain;

9. Noncomplying pit, subsurface pumproom, alcove, or res-
ervoir;

10. Nonpotable well;

11. Fertilizer or pesticide storage tank with a capacity of less
than 1,500 gallons, but only when the well is nonpofable;

Note: For potable wells see par, (&) 1.

12, Plastic silage storage and transfer tube; -

13, Yard hydrant;

14. Swimming pool, measured to the nearest edge of the
walter, or

15. Dog or other small pet house, animal shelter or kennel
housing not more than 3 adult pets on a residential lot.
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(b} Twenty—five feet between a well or reservoir and a:
1. Buried grease mterceptor or trap;
2, ‘Septic tank;
3. Holding tank;
4. Buried building drain or building sewer having pipe not

conforming to ch. [LHR 84, wastewater sump, or non-watertight
clear water waste sumps, =

5. Buried pressurized samtary bu;ldmg sewer havmg pipe
conformmg to ch. ILHR 84;° : .

6. Buned gravity manure sewer,

7. Lake, river, stream, ditch or slormwater detentlon pond or
basin measured to the regional high water elevation in the case of
a lake or stormwater detention pond, to the edge of the floodway
in the case of ariver 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
(b) A well may be reconstructed orreplaced in a floodway pro- :
vided that the top of the wellis terminated at least 2 feet above the .

requirements of s, NR 110,13 {6) (f) or 811.62.

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

- 13, Discharge to ground from a wafer treatment device; -

14, Vertical shaft installed below grade used for intake of air
for a heating or air conditioning system; or

15. Buried sanitary or storm collector sewer serving 4 or
fewer living units or having a diameter of 6 inches or less.

(c) Fifty feet between a well or reservoir and a:

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

existing, abandoned or a!temate, but not including a school soil

absorption unit;

Nofe: For school soil absmpuon units see par [GH fur soit absorpunn units receiv-
1ng more than 8,000 gallons/day see par. (f) 3.

. 2. Prvy;
-3, Pet waste pit disposal unit;

4. Animal shelter; -

. 5. Animal yard;

6. Silo; -

7. Buried sewer used to convey manure having pipe conform-
ing to ch. ILHR 84 that does not meet the specifications in par. (b);

8. Liquid tight manure hopper or reception tank;

9. Filter strip; :

10. Buried sanitary or storm co]lector 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: PYC pipe
>4” diameter, but < 12” diameter shall mect AWWA C900 wilh
elastomeric joints having a standard dimension ratio of 18 or less;
PVCpipe > 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,

b. For sewers <3” diameter, the pipe shall be any rigid pipe
in the ch. JLLHR 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), PVYC, or
stainless steel pipe.

11. An influent sewer to a wastewater treatment plant;
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12. The nearest existing or future grave site in cemeteries;

13, Wastewater treatment plant effluent pipe;

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

15, Manure loading area.

Note; The minimum separating distance betweena w el OT FESEryOir and a 11& sta-
tion is based on the presence of a sewer force main at the lift station.

{(d) One hundred feet between a well ot reservoir and a;

1. Bulk surface storage tank witha capacrty 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 hqurﬁed petroleum gas tanks as spec1fied in ch
Comm 11. i

2. Liquid-tight, fabncatcdmanureorsﬂage storagestructure,
in ground or at ground surface; '

3. Wastewater treatment plant stmcture conveyance or treat--

ment wait; or

4, Dry fertilizer or pestrolde storage builtding or arca when
more than 100 pounds of either or both materials are stored;

5. Well, drillhole 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 suiface;
8. Water—tight silagé storage trench or p1t, or’
"9, Lt station.

“(e) Two hundred feet between a scheol well and a seil absorp-

tion unit receiving less than 8,000 gallons per day, existing or
abandoned. '
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{ee) One hundred fifty feet between a well or reservolr and a
temporary manure stack,

(f) Two hundred ﬁfty feet between a well or resenrou and a: ~
1. Manure stack;

2, Earthen or excavated manure storage strucrure,

Note: Variances from the separating distances may be granted as specified in s.
NR 812.43 for carthen storage and manure stacks construcied and maintained to the
smmﬁcauons of Soil Conservation Standards No. 425 or 312, respectively. '

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

4. Sludge landspreadmg 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 Tidge and furrow system and 3pray
irrigation system; :

Note: Variance froi this separating distance tmay be granted for reatment ponds -
or lagoons constructed and maintained to an approval granted under ch, NR 213,

7. Salvage yard; - R :

'8. A salt or deicing material storage area mcludmg the build- "
ing structure and the surrounding area where the material is trans-
ferred to vehicles. This subdmswn does not mciude bagged delc-.
ing material; '

9. Solid waste processing facmty, or

10. Solid waste. transfer faelllty '

(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 abandened landfilis,
if known, otherwise measured -to the nearest property line;

2. The nearest edge of a coal storage area m L excess of 500
tons; or o

3. A hazardous waste treatment facrllty reguiated by t.he _
department.

Cepleiie

TABLE A

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

New instaltations shall meet the separation requirements in the far—nght column. Bxisting msta.llauons shall meet the separation requirements in cffect at t.he mnc of B

construction, those in cffect at the time of installation of the possible source of contamination, if later, or to the requirements adopted on 0cto'bcr 1. E994

Prior 10® Oct. 1975 Oct. 1981 Feb. 1991 After
So -0et, 1975 - {o Oect, 1981 10 Yan, 1991 Oci, 1994
Absorplion Unit {ficld), soil : 50 - 500 Ty ¢ 50 Csor
Alr shafi-heating/fair condmomng (Vertical, Below ---None None None _ Nome 25’ .
gade) . _ A L :
Animal Barn Pen with Concrete . Nonet# ., 28 25 a5t 25t
Floor 25720y * ) )
Animal Stelier (uotincluding small . Nomet+ 50° s 50° 50’
pet shelter housing 3 or fewer (50/25)+*
adult pets) '
Aruma] Yard—Includes Calf Hutch (but rot res:den- None**. 507 50 50 50
tial ot dog kennel enclosing 3 or fewer adult pets) ‘ :
Bam Gutter—Liquid-Tight None** 25 25° 257 25
L _ (25/18)%* ) '

Building Overhang (from cetterline of well) B 2 2’ 2 Y
Cemetery Grave Sites ' ' None* 100" 1007 50" 5o
Cistern e 10 o Y _ &
Coal Storage (greater than 500 tons) None* None* None* 1,200" 1,200
Co)mposung 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 . . ‘Nene . Nore None None 25"
Doghouse or kennel housing 3 or femer adult pets on - None None None 500 T
residential ot
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Source

Downspout Outlet

Drain-Sewerage (having pipe conforming to ch. ILHR

84) (Buried)

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

Drain (any material} (Buried)

Clear Water Waste

Building—Foundation
Building-Foundation—Sewer Connected

Drillhole used for the underground placement of any

waste, surface water or any substance as defined in s,
160.01 (8), Stats.

Fertilizer or Pesticide, any size Storage Tank (Buried
tank or surface tank > 1,500 gal.)

Filter Strp
Fuel il Tank—Buried

Fuet Oil Tank—Surface

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

Fetilizer or Pesticide (Dry) Storage Area or Building
(more than100 pounds)

Gasoline or Other Petroleum or Liquid Product Tank
-— Buried {not including L.P. tanks}

Gasoline or Other Petroleum or Liquid Product
Tank—Surface (1,500 gallons including any associ-
ated buried piping)

Glass Lined Feed Storage Facility (Harvestor-Type
Silos)

Grease Interceptor (Trap) (Buried)

Hazardous Waste Treatment Facility Regulated by
DNR

Holding Tank (Scwage)
Infiltration basin, Stormwater

Kennel on residential lot enclosing 3 or fewer adult
pets

Kennel, other than above

Lagoon, Treatment (See liquid waste disposal system}
Lake Shoseline (Measured to the edge of the floodway

Landfills (existing, proposed or abandoned) {Distance
to Nearest Fill Area of abandoned landfills if Known;
Qtherwise to the Property Line)

Lift Station##

Liquid Waste Disposal System

Manure Hogper or Reception Tank—Liquid-Tight
Manure Loading Area

Manure Stack

Manure Stack,—Temporary

Manure—Storage Structure (Earthen, Excavated or
Non-tiquid tight}

Manure Storage Structure (Fabricated, Liguid-Tight)

Manure—Storage Basin—Liquid-Tight Conerete
Floor with an Acceplable Drainage Facility

Mound System (Measured to the toe of the mound)
Nonpotable Well '

Prior t0®
Oct, 1975

10

10°

10"
15
None
None

None
None*

None*

None

Noneg*

None*

None**

25’
None*

None
None
None

None

None*
None*
None

None*

None

None*

None
None*

None*

" None*

50°
None*

DEPARTMENT OF NATURAL RESOURCES

Oct. 1975 Oct. 1981
to Oct, 1981 to Jan: 1991

jlig 1

8 8

25 25

Tty 10

10" 10"

15 15
None None
None None
None None

100 R 1

(25" Allowed (25" Allowed
for Private Res. for Private Res.
Lots Only) Lots Onfy)

None¥ None*
None None

0 100
None* None*

25I 25!

25 25
None* ‘None*

25 25"
None None
None None
None None

25 25"
{60" For Schools and.

High Cap, Wells)
400 yards 460 yards
250 25073007

75 75150

None ~ None

jii g 100°-175"
j{i.4g 1

25¢ 250°-300
100 100°-175"
1007 150'-300°

5¢ 50
Nonet None*

Feb. 1991
to Oct, 1994

8

25°

50
100°
{Including
any associated
buried piping) (25

allowed for those -
serving single family

residences)
100

None

1007
{Inciuding
any associated
buried piping}

100

507

25°
12000

25
Noae
50

1,200

##
250°%
50
None
250'*#*
2507
250’#* *

100°

Now in category of
Manurc Storage
Structure

50
g

NR 812,08

After
Oct. 1994

&
3

25

NG

100"
{Inciuding
any associated

" buried piping) (25

allowed for those -
serving single family
residences)

1007

100

100
(Including
any associated
busted piping)

00 -

50°

25
12000

25"
1007

500
25'
1,200

100"
250
50¢
L g
250’8 *%
150°
25{]’**#

o

Now in category of
Manure Storage
Structure

50
g’

Register, September, 1996, No. 4389
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Source

Pesticide or Fertilizer {Dry} Storage Arca or Building
{More than 100 Pounds)

Pesticide or Fertilizer Storage Tank (not buried}-—less
than 1,500 gallons (distance only for nonpotable
wells)

Pesticide or Ferilizer Storage Tank—Buried tank, any
size, or surface tank >1,500 gal.)

Pet Waste Pit Disposal Unit
Pits—Noncomplying

Plastic Silage Storage and Transfer Tube

Pond, Stormwater detention {(Edge of)

Pond, treatment {See liquid waste, disposal system}
Privy E

Quanj' (See 5. NR 812.12 (16) for well casing depth
requirements for wells within 1,200 feet of a quarnry.)
Reservoir—Noncomplying

Ridge and Furrow System (See liquid waste disposal
system)

River or Stream Edge (Measured to the edge of the
floodway)

Salt or Deicing Material Storage Area (Including
structure and area surrounding where material is trans-
ferred to vehicles) '

Salvage Yard
Septic Tank
Sewer (ch, ILHR 84 Materials) (Buried)
—Manure/Gravity
—Manure/Pressurized
—Sanitary or Storrn Building/Gravity
—Sanitary Building/Pressurized
—Sanitary Collector
{Serving= 4 living units or < 6"
diameter}
—3Sanitary Collector
{Serving > 4 living units or > 6” diameter)
—Influeny
—Storm Collector

(= 6" diameter)
—Storm Collector
(> 6” diameter)

Sewer (not ch. ILHR 84 Materials) (Buried)
——Manure/Gravity .
—hlanure/Pressurized
~—Sanitary Building/gravity
—Sanitary Building/Pressurized
—Storm Building
—Sanitary Collector
—Storm Collector
—Influent

Shoreline—Lake, River or Stream (Measured as indi-
cated in sub. (4} (b) 7.)

Silage Storage, Earthen Trench or Pit

Silage Storage Swucture (Fabricated Hguid—tight) (In—
ground or surface)

Register, September, 1996, No. 489

WISCONSIN ADMINISTRATIVE CODE .

Prior to©
i 0ct, 1975

‘None

None

None

None*

None

None
None

50 (Sewage
‘Disposal Units)

10’
(Cistern)

None*
None*

None*

50°

None*

None*

None

Oct. 1975

o Oct. 1981

None

None

None

50"

Nene
None

S0

lig

a5t

None*

None*
25}

50

50
50"

30

50

25
51
25
25

5o

507
25

1
None

QOct, 1981
to Jan, 1991

-None

None

None

507

10’
(20’ For Schools,
WWTP’s, and High

Capacity-Including

Approved Pits)
Nonre
None

50

10

25}
(60’ For Schools and
High Cap, Wells)

 MNone*

None¥
25"

P

25
'Y
g

50"

50
50"

50

50

50

50

50

25"
(60 For Schools and
High Capacity Wells)

100 115
None

Feb. 1991
to Oct. 1994

None

g’
None

257

250°

50"

50

507

50

50

- 50

25

2507
None

After
Oct. 1994

00

8

8
25"

50"

25°

250°

250"
25°

25"

8'
25"

957

so*

S0’

25"

507

25’

132
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Source
Silage Storage—Surface, Uncovered
Silage Storage Tube (Plastic)
Silo With Pit
Sito Without Pit But With Conerete Floor and Draln
Sludge Landspreading or Drying

Soit Absorpuon Unit ( < § 000 ga]lday, mcludcs alter‘
nale umt)

Soﬂ Absorpuon Unit (’2 8,000 gal.’day, extsung or
abandoned)

Solid Waste Pmcessmg Facthty (Includmg compost—
ing facilities)

Solid Wasté Site (Di'stancé to Nearest Fill Area or Pro- i
posed Fill Area lfKnown Othcrwasc to the Propeny )

Linc)

Solid Waste Transfer Factlity ' E
Spray 1mgauon Waste Dlsposa.l Sltc (Scc itquid waste
dispasal sysicm) k

Stormwater detention pond or basin o

'Slufmwatqg infilration basin
Sump—Watertight ciee;r water

Sump—Wastewaicr (Watertight)

(form. cast-iron equiv.}

Sun;p-—Wastewaler (not waterught or eqmv to cast
iron, ‘

Swinming Pool (from edge of water)

Tcmporary Manure Slack ;
‘Wastewater Treatment Plant Effluent Plpc

Wastewater Treatment Plant Structure, Conveyance or
Treatment Unit

Well approved for undergmund placcmem of any -

waste, surface water or any substancc as dcﬁncd ins. .

160.01, Stats, S
YerdHydrant 0

NR 812.08
Priorto® Oct, 1975 Qet. 1981 Feb. 1991 After
Oct. 1975 1o Oct, 1981 to Jan, 1991 to Oct, 1994 Oct. 1994
None None None None 100
None None None 8 8
None** 50° 50 50" 50"
None** 25° 25 50" 50
None* 200° 200" 250° 250°

50" 50 50 50 507

C {200" for schools as (200" for schools) {200’ for schools)

: of 1978} ' : - _ :

- 80° s 500 s0° . - 250 . 250"
(200" for schools as

: ) : of 1978y - ¢ .

. None’ " None None None 250
None . d4p0yards 400 yards BE 1200
None " None "None © None 250

e ‘_None None B _Noné None '..25’ '
None " None None ... None 100"

. None .. None None 8 8
None* . 8 8 25" 25 i

" None* 25 st Cas 25

© None* Y &

sl : {Below ground) ~ * (Below ground) 7 (Below groand) {above or below -

o [ ; . ground) |

~None o100 100 250 150"

- Nene . Mone Nome sy 507
Noze* “None o 15ty 1000 1007
None Nore _Non_e i None ey T
None )11 16" g Cgr

¢ The minimum scpara.!mg dlstancebetweena“ ell and acollector sewer serving .

more than4 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 wellis less than 50 feet,

bt at beast 25 feet from gravity collector sewers smaller than 16inches 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

mquu'emenls of AWWA C600 and thc mqmrements for water—main equivalent typc

pipe as foliows;- . P
— For sewers = 47 diameter, bul < 16" d}amcu:r

. PVCpiped” diameter, but =127 dla.melersha!lméct AWWACQOO\mhclas-

to\'nenc Jomls having a standard dimension ratio of 18 or fess;
' P¥Crpipe > 12" diameter, but < 167 diameter shall meet AWWA C905 with
elastomeric joints having a standard dimension ratio of 18 or less.
° Ductile iron pipe shall meel AWWA CUS or AWWA C151 havinga l.hlckness
class 50 or more.
" — For sewers < 3" diameter, the pipe shall be any rigid pipe {n the cir. TLHR 84
“Table for Pipe and Tubing for Water Services and Private Water Mains,” including

'@ There are several code revisions prior to 1975, The dates of these revisions and the minimum separating distances _w’e;:e as foltows:

approved ABS, brass, cast iron, CPVC, copper, (ot mcludmg fype M copper), duc-
tile iron, galvanized slccl polybutylene (PB}, polyethylcnc (PE.), PYC, or stam!ess
steel pipe.

*I"'k\one A.lthough therc were no minimum sepa:auon d1slanccs rcqutred by \he
code between these possible sources of contamination and a well GrTeservoir priorto
1975, and in some cases, prior to 1981, itis strongly recommended that the present
standard minimum scparation distance requirements be met whenever possible.

*+ Distances were developed under the Public Health Service Grade A Milk Ordi-
nance and have been vsed by the dcpartmcnr. of agnculture, trade and consumer’
protection field inspectors.

#%* Variances from these separating distances may be granted for eanhcn manure
storage and temporary manure stacks meeting spcmﬁcauons of Soil Conscrvauon
Service Standards No. 425 and 312, respectively,

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

#t After Feb, 1, 1991 and prior to October 1, 1994 the minimum separating dis--
tance betweena w cllor reseevolr and a fifi station s based on the presence of 3 sewer .
force mam atthe 11& station.

" May 1, 1671

Source April 24, 1936 . March 1939 July 1951 “Aprii 10, 1953
BmldmgO\crhang : e L 22 e Y e 2 o P B
Cistern - - None None g RS [ SO 10 N T/
Downspout "+ None - None R (1 DT A . W
Drain . SR e ' ‘: ; '

—Buildisig Poundaton ¢ - BTy T e LW
—Sewer Connected Building Foundation - 10 15 L 15 ) 15
—Clear Water A Nons C Nome - 0. Cw o1
. —-Cast Tron (With Lead Joints) ' T 10 . 10 : 10'
Grease Trap (Watertighty None " Noae - 25" L .25 o250

Register, September, 1996, No, 489 -



NR 812.08 WISCONSIN ADMINISTRATIVE CODE 134
Source April 24, 1936 March 1939 July 1951 April 10, 1953 May 1, 1971

Septic Tank None None 25 25 25

Sewage Dispasal Unit None None 5 50 hlig
(Absorption Fietd) ' e

Sewer
—Cast Irf;n {With Lead Joints) 10" ¥ s" ) o Y
—Not Cast Iron or equivalent ) 25 25 25 ' - s

History: Cr.Register, JTanuary, 1991, No. 421, eff, 2-1-91: am, (1) {b) 1., (2} {a)
ta (c),{(4) (8) 5.,9.,12.and 13, (b) 1., 5., 7., H.and 13, {c) 10. to 13,,(d) 1. to 3.,
() 6. 10 8, () L and Table A, cr. (1} (e), (4} {a) 14. and I5.. (b} 14. and 15., () 14,
and 15,, (d} 4. to 9, and {ee), . (4) (b) 8., Register, September, 1994, No. 4635, cff.
10-1-94; corrections made under 5. 13,93 (2m) (b) 7., Stats., Register, September,
1994, No. 4635 coerection in (4) (d) 1. made under s, 13.93 (2m) (b} 7., Stats,, Reg-
Ister, September, 1996, No, 489. .

NR 812.09 Department approvals. (1) REVIEW PERIOD.

Unless another time period is specified by law, the depariment
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 wriling, 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, cutlines 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 nof 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 specifi-
cations for a school water system shall be submitted by a regis-
tered professional engineer or well drilter for wells, and by aregis-
lered professional engineer or pump installer for pumps,
discharge piping, storage tanks and controls. Plans and specifica-
tions for a2 wastewater treatment plant water system shall be sub-
mitted by a registered professional engineer, by a well driller for
the well or a pump installer for the pump, If construction or instal-
lation of a water system described in this subsection has not com-
menced within 2 years of approval date, the approval is void,

(4) APPROVALS REQUIRED., Prior department -approval is
required for the activities described in this subsection. When

deemed necessary and appropriate for the protection of public

safety, safe drinking water and the groundwater resource, the

department may " specify more stringent well location, well

construction or pump installation specifications for existing and
proposed high capacity, school or wastewater treatment plant
water systems requiring approval by this subsection or water sys-
tems approved by variance. Approval by the department does not
relieve any person of any liability which may result from injury

or damage suffered by any other person. In addition, failure to -

comply with any condition of an approval or the construction,
reconstruction or operation of any well or water system in viola-
tion of any statute, rule or department order shall void the
approval. Approval is required for:

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

Register, September, 1996, No, 480

tion features, pump installation features, the proposed rate of
operation and the distance to nearby publlc utility weI]s, as
defined in 5.’ 196.01, Stats,

1. The department may deny approval, grant a limited
approval or modify an approval under which the focation, 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., will not be impaired. Reduced availability of

groundwater to a public utility well may be indicated when cal-
culations using estimated vatues 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 lnstalla—
tion or water use.

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

-operation of the high capacity well or well system is continued.

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

4, Emergency approval for a hlgh 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
adverse{y affect or reduce the availability of water toa pubhc util-
ity, as defined in 5, 196,01, Stals,”

5. High capacity test drillholes may be constructed without
approval to test for aqulfer 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 galions per minute or more if the test does
not last more than a total of 72 hours. After testing, the drilthole
shall be abandoned accordlng to the requirements of s, NR B12. 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.

Noter State v. Michels Pipeline Construction, Inc., 63 Wis.2d 278, 217 N.W.2d
339 (1974) established that the doctrine of reasonable use applies to property rights
in groundwater. Persons adversely affected by the operation of a high capacity well
or well system may takeaction against the operator or owner of the high capacity well
or well system.

{b) The construction, reconstruction or eperation of a school
or wastewater {reatment plant well or water system.

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

(d) A variance from any provisicn of this chapter.

(¢) The construction of a granite or other crystalline bedrack
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,
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(g) The construction of a well open to both an unconsohdated

formation and a bedrock formation.

(h) -The use of the Halliburton grouting methods or the grout
dispiacement grouting method as described in s, NR 812.20 (3} -
{e), (D and (g) for wells when the upper enlarged drillhole is more °
than 200 feet deep or when drilling mud or bentonite slurry hasnot
been circulated up to the ground surface in the annular space prior *

to grouting.

(i) The developmcnt of a spring for usc as a potable water sup-
ply as provided in 5. NR 812.25. :

(j) The construction or reconstruction of 2 plt as prov:ded in
s. NR 81236 orins. NR 81242 (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 matenals and addmves and weli rehabl-
litation materials.

(m) The construclmn or reconstructlon of a dug well as pro- '

vided in 5. NR 812.24, -
*(n) Well casing pipe testing procedurcs

(0) Theuse of pitless adapters, pitless units, above ground dis-
charge units, vermin-proof caps and seals and any (reatment
equipment to be instalied 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 casmg pipe product or a 12 month
delay for other water supply equipment.

()} The installation of a pressure tank wnth a volume greater

than 1,000 gallons,

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

(9] ‘I'he continued opcratlon ofa weli or dnllhole that meets the
criteria in s, NR 812.26 {2) that requires permanent abandonment
of the well or drillhole.

(s) The development of surface water for useas a potablc water
supply, .

) Noncontmuous—slot well screens as spec1ﬁed in s. NR
81213 (1) (&).

(v) Theuse of anonpressure storage vesse] other than a surge
tank.

(5) APPROVAL VERIFICATION. A well driller, well constructor,
pump installer or contractor shall obtdin a copy of the approval for

any activity identified in sub. (4) prior to the initiation of any work '

on a well, pump installation or water system. When necessary and
appropriate the department may grant a verbal approval to a well
driller, pump installer or contractor to initiate an activity before
obtaining a written copy of the approval provided the conditions
of the approval are complied with.

(6) PerwIT VERIFICATION. A well driller, well constructor,
pump instailer or contractor shall obtain required permits from
counties authorized to administer this chapter under ch. NR 145,

History: Cr. Register, January, 1991, Ne, 421, eff. 2-1-91; am. (4} (iriro.), (a)
1., (@) (]), (5) and {6); cr. (4) (u) and (v) chtstcr September, 1994, No. 465, efi.

IO 1-94; corrections made under 5. 13.93 (2m) (b) 7., Stats., Register, September,
1994, No, 465; r. (4} (u), Reglster, September, 1996, I\o. 489, eff, 10-1-96,

Subchapter IT
New Well Construction and Reconstruction

NR 812.10 Well driller and well constructor require-
ments. (1) License. Well drillers shall hold a valid Wisconsin
well drilling license. The name of the well driller and the well dril-
ling ficense number shall be displayed on all well drilling rigs used

NR 812.10

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 ldenttficatton shall remain leg-
ible. -

(2) LocaTion. Well drillers and well constructors shall be
responsible for proper location of 2 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 nol be constructed within 1,200 feet of a landfili
site without a variance. Vanances from locatton rcquu'ements '
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 812,11 to 812.16 and Tables
I-1V, 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

o poses a significant hazard to public health, safe drisking water or

groundwater.

(4) CownstrucTiON METHODS. Well drillers and well construc-
tors shall comply with this chapter in the construction and recon-'
struction of ail 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 drii-
ling operation and when the driller is not at the drilling site, Wel}
construction methods are depicted in figures 51 to 75.

{5) SPECIAL CASING AREAS. Well drillers and well constructors
shail 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 somse of these spcclal areas wells arg approved by the department on a
case by case basis.

(6) GROUTING AND SEALING. ‘Well drillers and well construc-
tors shall be respon51ble for completing all grouting and’ sealing
requirements using the mixtures and methods of 5. NR 812.20.
Grouting rethods are deptcted in figures 11 to 18.

(7) 'DEVELOPMENT AND TEST PUMP. Well drillers and well -
constructors shall, upon complctlon of the well, develop and test
pump the well according to's; NR 81222, The well shall be
pumped and developed until the water is practicably clear and fre¢
of sand, and until a stable pumping water level is cstablished.

(8) NoncomPLYING WELLS. When a well driller or well
constructor has constructed & well not initially located or
constriicted in compliance with this chapter, the well driller or °
well constructor shall pay all costs for bringing the well into com-
pliance with this chiapter,including abandonment costs, other than
those costs that would have been charged for an initial complymg '
construction.

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

{10) 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.

Register, September, 1996, No. 489 .
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(11) CompLETON 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 batler, from any new
or newly reconstructed potable well within 30 days of completion
and have the sample analyzed for coliform bacteria at a laboratery
certified by DHSS for bacteriological analysis of potable water
and having an agreement with the department for submission of
copies of lab result forms. The department recommends that the
sample also be analyzed for nitrate. The well driller or well
constructor shall disinfect, flush and 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 requ:red to ha\e ‘the water samp]c anaiyzcd for
bacteria. However, in some areas of Wisconsin the useable aquifer is contaminated
throrghout fis entive vertical exlent 50 1tmay nolbeposslble toablain abactenologl-
cally safe water sample. -+ . -

History: Cr.Register, January, 1991 I\o 421, eff, 2-1-91; am., (5}, (9) and (11},
Register, September, 1994, No. 465, eff. 10—1—94 corrections madoe undcr 5. 13.93
(2m) (b) 7., Stats., Register, September 1994, No. 465,

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

(a) D#ill bits. The diameter of drill bits shall be within 1/4”
of the diameter of any drillhole to be constructed. A drill bit rore
than 1/4” smaller in diameter than the diameter of an upper

enlarged drillhole to be constructed, may not be worked around -

within the dnllhole to construct the spccrﬁed dlameter of the drrl»
lhole.

(b) Conductor (tremre) pipes. Any conductor (tremle) pipe

(b).

(c) 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 T and 11, a mud balance shall be used to determine that
the mud weight is at least 11 pounds per gallon,

(d) Test punips. A test pump shall be used to perform a well :

yield test upon completion of the well, A well yreld test may be
conducied using air-rotary equipment,

(2) MamsriaLs. - All materials permanently ;nsta]led inawel
shall be new, unused and approved for use except as specified in
s. NR 812.26 (5). Lead compounds used to lubricate and seat drill
stem joinis or any equipment entering a well may not be used.
Materials containing lead having a lead content greater than 8%
by weight, may not be installed in a well, Component parts of

manufactured products containing lead shall not have a lead con- .
tent of more than 5% of the total product weight. “Lead wool” or

other products containing more than 8% lead may not be used as
seals in the bottom of an open-ended well casing pipes. or as
screens termmatmg in coarse formatrons

(a) Well casing pipe. Well casing pipe and liner pipe shall meet
the reqmrements of s, NR 812,17, =

Register, September, 1996, No. 489
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(b) Drive-shoes. When a well casing pipe is driven, a drive—
shoe shall be welded or threaded to the boitom of the well casing
pipe according to s. NR 812,12 (5), Couplings may not be used for
drive-shoes. When the upper enlarged drillhole extends 20 feet or
more into bedrock and the annular space is cement grouted before
the lower drilthole is constructed, the use of a drive-shoe is
optional.

(c) Gravel packs. Gravcl packs shakl meet the requtrements of
5. NR 812.16. o

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

(e} Packers. Packers shall comply wuh 5. NR 812.13 (1} {e)
4. Lead packers are prohibited. :

() Centering guides. Cenlcrmg gurdes or drive shoes used as
centering puides shall be installed in well casing pipe in bedrock
wells as specified in 5. NR 812,14 (1} (f). .

(g) Drdimg aids. Only approved drilling ards may be used in
well construction and reconstruction. Approval of drilling atds is
based on, but not imited 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. Reglstcr, January, 1991 No, 421, of. 2w1f91 oorrecuons made .
under s, 13,93 {2m) (b) 7., Stals Reglsler, Septembcr 1994, No 465.

NR 812.12 - General drilled type well constructlon
requlrements (1 ) Every weﬂ shall be planned and constmcted
so that it: I :

(a) Will beadapted to the geologicand groundwater condmons
of the proposed well site to eénsure 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: Insome areas of Wisconsin the useable aquifer is contarminated throughout
its entire vertical extent. In such areas, it may not be possible to obtain bactenolog1
cally safe water.

{c) Will provide an adequate and contaminant free water sup- '
ply, where the _natural geologlc and groundwater condltions
allow. ‘

(dy Will conserve groundwater,

{(e) Wil allow reconstruction, when necessary.

{2) The construction of drilled welis shall comply with:

(a) The genera! and specific rcqurrements outlined in s5. NR
812.13 t0 812.16;

(b) The well casing pxpe requirements of . NR 812. 17 and

(¢} The requirements of Table 1 or H for low capacity potable
wells, except school or ‘wastewater freatment plant wells, but
including noncommumty wells and nonpotable wells, or

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

Note: : The requirements of Tables I-IY ‘are bascd on the geologic formation
encountered at or near the ground surface, the geologic formation in which the well
terminates, the type of drilling method used, the depth to which the upper enlarged
drillhole extends into bedrock, for bedrock wells, and the static water level for uncon-
solidated formation wells. For specific requirements relating to percussion method
drilling and rotary method drilling, see ss, NR 812.13 and 812.14, respectively.
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TABLE 1.

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
GEQ- OF METHOL
LOGIC METHOQD OF KEEPING .| THER- OF
MATERI- MININVIUM KEEPING MIN. HOLE MIN. MO- TMIN. PERCUSSION ROTARY PLACE-
LINE ALS DIAMETER HOLE OPEN DEFTH DIAM. OPEN DEPTH | STEEL | PLASTIC | DEPTH METHODS METHODS TYPE MENT
Al Caving None required Temporary outer None required 27 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 | groutor dril- | ous Slot | pull-back
any kind casing pipe. 47 moplastic weil casing pipe is the nominal | mmd to the well 25" deeps is driven from ling mud ot (telescop-
{usually .| larger diameter casing pipe is used, but to the diameter of maintain casing or 10" the ground sur- and cuttings, § approved: | ing).
sand) down | than nominal used; or when an | bottom of any the well cas- | ddllhole at | pipe set- below face, When an If drilling Sec NR wash~
to 10 feet or | diameter 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. level; and | dnllhole is cuttings is (1) (). jetdng
one is | conswudéted for ] 207 depth,” T | steel pipe such that constructed, the | used,it shall” | for method, =
constreeted for | any reason when whichever is the | assembled pump annular space baveamud | aceepta- | The screen
any reason; or if | stecl well casing lesser if one is with welded intake is shall be sealed weight of at | ble sereen | may alse
the well casing pipe is used, constructed for~ | joints, other- set at least © | with neat least 11 materials, { be perma-
pipe is thermo- Drillhole shall be | any reason. To wise 47 5 above | cementgrout:or | poundsper | Louvered, | nently
plaste; or 27 kept filled up to the depth of well | largerin the bottom . | clay or sodinm gallon, shutter— | attacked to
larger in diame- | within 10 feet of casing pipe set- | diameter than of well bentonite slurry type bottom of
ter than the " | the ground surface . | ting when ther- | the nominal casing with a mud sereens the string
nominal diame- "~ | with clay or moplastic well diameter of pipe, & weight of at maybe of well
ter of the well sodium bentonite | casing pipe is the well cas~ pump does | least L1 pounds -used for casing pipe
casing pipe if slurry during driv- | used. (Startex ing pipe: not break per gallon — gravel- and set in
steel casing pipe’ | ing of steel well drillholes 10” e suction Only sodium pack well | the upper
is assembled casing pipe. When | deep or less ! under nor- | bentenite slurry construe-  § enlarged
with welded temporary outer need not mect mal operat- | or clay slurry (as tion as drillhole.
.| jointsand the | casing is used, it the requirements | ing condi- | specified above) specified
annulars pace shall be pulled for upper tions, when thermo- ins. NR
scaling matcrial | during or follow- | enlarged dril- plastic well cas- 812,16
is placed with an | ing sealing of the | Tholes.) ing pipe is used, 3).
approved pres- annular space.
sure method.

B. Non-caving | Upper enlarged | Temporary outer To the bottom of | Same as Same-as Sarne as 27 4" Same as Same as above, | Sameas Samcas | Sameas
materiai of | driilhole is casing when the any non-caving | above. above. above. above, above. shove, above,
any kind in | required,*4” | thermoplastic well | layer or to the o :
the top 107 | larger in diame- | casing pipe is 20" depth,

(usually ter than the | 'used, Drilihole whichever is the
clay, siltor | nominzel diame- | shall be kept filled | lesser when steel
bardpan). terof thewell [ up to within 10 of { well casing pipe
casing pipe: or | the ground surface {isused:itothe .
27 largerin ‘| with elay or | depth of well
diameter than sodium beatonite - | casing pipe set-
the nominal slurry during driv- | ting when ther-
diameter of the | ing of the stecl moplastic well
well casing pipe | well casing pipe. casing pipe is
if stecl pipe When temporary used.
asscrobled with | outer casing is
welded joints & | used, it shali be
| the annular pulled during or
space scaling | following sealing
materialis | of the annular . . I D R P D R ER R
placed ugiug an | space.
approved pres- |
‘|'sure method. i
The fall diame-
ter of the dril- -
tholc shall be
maintained by a .
properly sized
bitor by tcmpo-
rary outer cas-
ing. .

A
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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

UPPER ENLARGED DRILLHCLE 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 - DIAML HOLE OPEN | DEPTH | DIAM. | DEPTH METHODS METHODS | DIAM. REMOVAL

C. |40feet |Cavingmate- | Uppercnlarged dril- | Upper enlarged | Upper 2 largerin | Circulated, To the [ Toz Drilling mud Drilling mud } 6', but Air or an
or more: | rial of any Ihole net required: if | doillhole not enlarged dri}- | diameter drilling mud to | top of firtn seat | and cuttings and cuttings | notless | approved
30 feet kind fusunally | one is eonstructed for | requived: tempo- | lhole not than the maintzin the firm in bed- with a mud with 2 mud 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 weight of at | inside ing, or by ¢ir-
for 4’ larger in diameter ing pipe if one the bottorn of | diamezer of | diameten but not least 11 pounds | Jeast 11 diameter | culated dxil-
sand- than the nominal .~ | i3 constructed any non—cav- | the well less than per gallen or pounds per | of the ling mud.
stonc diameter of well eas- | for any reason. | ing layerorto | casing pipe, the cas- neat cement gallon or well

.| ing pipe: or 27 larger | The drilthole the 20" depth, | but only ing grout: excopt neatcement  § casing
+| in diameter than the shall be kept whichever is with casing depth, only neat grout; exccpt | pipe.
nomina) diameter of | filledupte " | the lesserif pipe cement grout if | only neat
the well casing pipe if | within 10 fectof | one is asscmbled the upper COMEnT grout
steel pipe is the ground sur- | constructed for | with enlarged dril- if the upper
assembled with | face with ¢lay or | any reason, welded thole extends cnlarged
welded joints & the bentonite shurry joints, more than 5 drillhole
annuler space sealing | during driving 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 thon the :
_ 1 - © ] cater casing_ nominal
shall be pulled dizmeter of
during or fol- the well
lowing sealing casing pipe,
of the anmular .
... = |space. ' = :

D. §40fect | Non—caving 4" larger in* diameter | The upper | To the bottom | Same as Circulated To the 6 Same as | Samnc as above. ‘| Sameas 6. but Same as
ormore; | material of  *{ than the nominal enlarged dril- of any non— above, driling mud to | top of above, above. not less  § above,
30fect | any kind inthe § diamcter of well cas« | lhole shall be caving layer or maintain the firm than the
ormore | top 10% (usu- | ing pipe; or 27 larger | kept filled upte  § to the 20 drillhole at full | bedrock, inside
for ally clay, silt  { in diameter thanthe | within 10 feet of § depth, which- diameter. - | butnet diameter
sand- or hardpan). nominal diamezer of | the ground sur-  § everis the less than of the
stone N the well casing pipe if | face with clay or | lesser, the cas- well

steel pipe is bentonite slarry * | ing casing
assembled with during driving depth. pipe.
welded joints and the " | of the well cas-

annular space sealing | ing pipe.

material is placed

using an approved

pressure method

* An upper enlarged drillhole is not required when approved granuiar (8—mcsh) bentonite is either mounded around the top of the well casing pipc during driving, or is pIaccd it a starter drilibole during driving.

Continucd on next 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. SION ROTARY MIN. | CUTTINGS
LINE | ROCK ALS DIAMETER HOLE OPEN | DEPTH | DIAM. HOLE OPEN DEPTH | DIAM. | DEPTH | METHODS | METHODS | DIAM. | REMOVAL
E. |Lessthan | Material of 4’ larger in diame- | Temporary 40 feet, | Same Caving, Non—caving § Tothe & 40% 30 fect Neat cement | Neat cement | 6% but | Airoran
40 feet: any kind, ter than the nomi- | outer casing if | except as in formation | formation depth of for sandstenc | grout only, grout only, not less { approved
less than nal diameter of the marerial for Linc C. | above above bed- | well cas- (setinupper | mixed & mixed and than foam, by bail-
30 feet for well casing pipes above bedrock | sand- bedrock rock, ing pipe enlarged dril- | placed placed the ing, or by cir-
sandstone or 2’ larger in is caving; stones set- lhole and according to | accordingto | inside ] culated dril-
{except for diameter than the | otherwise the 30 feet ting,but drivento a the requive- | the require- | diame- { ling mud.
condition nominal diameter | drillbole shall for not less firm scat). ments of NR | ments of NR | ter of
in line F). of the well casing | befilledupte | sand- - tham 407, 812.20. 812.20. the
pipe if stecl pipeis | within10” of the | stone. Circulated | Air, an 30 feet well
assembled with ground surface drilling approved for sand- casing
welded joints and | with clay slury muod foam or stone, pipe,
the annalar space | during driving drilling
sealing materialis | of the well cas- mud.
placed using an ing pipe.
approved pressure
- _mCLhOd. . L . . S P T T P [ . . .
F. Less than | Material of Same as above. Tetuporary 60fect Same Saime as line E. above, To the [ 60 (setin Neat cement | Neat cement | 67, but | Same as
10feetto | any kind, .. ] outer casing if as depth of upper grout only, grout ealy, aot less | dbove.
- 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 seat). the require- the requite- diame-
less than ments of NR { mentsof NR | ter of
60", §12.20. 812,20. the
well
casing
pipe.

- 6ET
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TABLE IIL
DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY, 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
GEQLOGIC 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 marc- 3 largerin Temporary 60" 37 Larger in Circulated dril- | To the 4 Whazever 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:6Q” 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 | thole at full ing pipe below static an approved an approved wropornarod | method. The
well casing ing or follow- well casing diameter. seting. water levels pressure pressure base typeOf screen may
pipe or the out- | ing grouting of pipe or the out- and such that method as spe- | method as spe- | stainless steel, | also be perma-
side diameter | the annular side diameter the pump is set | cified by NR cified by cverdur, monel | nently atrached
of the casing space. The dril- of the casing at least5” 812.20, NR§12.20, or brass. to the bottom
couplings Gf Ihole 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.
fect of the docs not break
ground surface sucton uader
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 shali be kept above,
kdind in the top filled up to
60 feet (usuatly within 10 feet
clay, silz or of the ground
hardpan). surface with
clay or sodinm
bentorize
: 1'slurry during
the driving of
the permanent
well casing
pipe. When
temporary
outer casing is
used, it shall be
pulled during
or following
grouting of the
Note: The 60-foot minimmm requirement for the upper—enlurged drillkole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above} whenever the well is installed for a wastewater wreat-

ment plant that has a lagoon or pond treatment system or sludge beds on the property.
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TABLE IV.

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

LINE

DEPTH
TO FIRM
BED-
ROCK

UPPER ENLARGED DRILLHOLE REQUIREMENTS

CASING PIPE
REQUIREMENTS
(STEEL ONLY)

WELL ANNULAR SPACE
SEALING REQUIREMENTS

LOWER DRILLHOLE
REQUIREMENTS
(TN BEDROCK)

NEAR
SURFACE
GEOLOGIC
MATERIALS

PERCUSSION MEFHODS ROTARY METHODS

CASING PIPE

WELL

LOWER DRILLHOLE

MIN. DIAM.

METHOD OF
KEEPING
HOLE OPEN

MIN.
DEFTH

MIN. DIAM.

METHOD OF
KEEPING
HOLE OPEN

MIN.
DEFTH

MIN.

DIAI\&.

MIN.
DEPTH

PERCUSSION
METHODS

ROTARY
METHODS

MIN.
DIAML,

METHOD OF
CUTTINGS
REMOVAL

60 feet or
more

Caving mate-
rial of any kind
(asually sand)

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

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 sedium
bentonite
shary during
driving of the
well casing
pipe.

50"

3'largerin
dizmeter 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 foll
diameter.

To the top
of firm
bedrock,
but net
less than
the casing
depth

5

To a firm
seat in
bedrock,

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

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

&

Adroran
approved foam,
by bailing.or
by circulated
drilling 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 10
within 10 fect
of the ground
surface with
clay or sodinm
bentonite
slurry during
the driving of
the well casing
pipe.

60

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).

Samc 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 mad
through uncon-
solidated mate-
rial; air or an
approved fonm
in bedrock.

60

607 setin
the upper
enlarged
drilihole
and
driven to
afirm
seat.

Same as above.

Samc as above,

Same as above.

Less than
60

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

Same as
above.

The drillhole
shail 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.

0’

Same as
above,

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

60

5

Same as
above,

Same as above.

Same as above,

&

Same as above.

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

treatment plant that has 2 lagoon or pond treatment system or sludge beds on the property.
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(3) A greatér depth of well casing pipe shall be provided in
special well casing pipe depth areas designated by the department

where well histories -show contamination extends to a greater -

depth. In some of these areas department approvat shall be ob-
tained for each well prior to construction.

Note: A list of special well casing pipe depth areas and the requucd deplhs may -

be obtained from the department upon request. Greater depth of well casing pipe is
recommended for wells constructed on high density tiered lots where possible col-
tamination sources exist on neighboring up-stepe lots.

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

(5) A drive—shoe shall be welded or threaded to the bottom of
any sitring 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 dritlhole, except when the upper enlarged drillhole extends
20 feet or more into bedrock and the annular space is cement
grouted before the Iower drillhole is constructed, the use of a
dnveeshoe is opuonal A drive—shoe is not reqmred for any tem-
porary outer casmg Thermoplasuc well casmg pipe may not be
driven.

(8) The weli dnller or well constructor shall complete the well

consiruction such that the well casing pipe extends at least 12 in-
ches above the final ground grade, above a pumphouse or building
floor or above any concrete or asphalt platform installed at or
above the established ground surface. In addition, for wells in
floodplains, the top of the well casing pipe shall terminate at least
2 feet above the regional flood elevation. A well may not be

construcied in a floodway on property that is either undeveloped

or on property that has buildings but no existing potable well.

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

(8) Liners shall meet the requlrements of 5. NR 812, 21

{9) Groutmg and sealmg requirements shail conforrn tos. NR
812.20.

{10) The construction of flowing wells shall also comply thh
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 chiorine with a
residual of 100 mgft {parts per million) to réduce the effort in-

volved in the final disinfection of the well and to reduce the possi-
bility of groundwater contamination. The chlorine concentration

may be mixed according to Table B in's. NR 812.22 (4) (d). The

drifling fluid shall be maintained with a freemehlonne residual of _

10 mgfl (parts per miltion) during dritling.

(12) Well constriction shall be mterrupted for at Teast 12
hours following placement of cement grout in the annular space

between the well casing pipe and the upper enlarged drilthole or

between aliner pipe and a lower drillhole atid the well casing pipe.

(1 3) Nonpotable wells shall be constructed according to the
:equuements for low capacity potable wells, except that well cas-
ing pipe 12 inches in diameter and larger used for nonpotable

wells may have a lésser wall thickness than is required by Table

V for the diameter_of the well casing pipe used prov1cied the pipe
has a minimuni wail thickness of 0.250 inches and is adequate in

strength to make the well structuralty sound, The drilling mud re-"”

quirements during well drilling and the sodium bentonite annular
space sealing requirements do not apply to nonpotable high ca-
pacity wells constructed with reverse rotary methods.

(14) Starter driltholes 10 feet deep or less are not upper en-

larged drillholes. Starier drillholes need not meet the minimumre- -

quirements for upper enlarged drillholes.

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

(16) Whenaqu arry is w1thm 1,200 feet of any proposed well,
the upper enlarged drillhole and well casing pipe depth require-
ments shall be referenced front the bottom of the quarry. Whenthe .

- bottom of the existing or proposed quarry is or will be at an eleva- -

tion higher than the elevation of the ground surface at the well site,
this requirement does not apply.

{17) When a sinkhole or an outcrop is- w1lh1n 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 recormmended.

(18) Drill cuiting samples from high capacity, school and
wastewater treatment plant wells shall be collected at S—foot depth
intervals and at each change in geological formation. The samples
shall be submitied to the Wisconsin geological and natural history
survey for preparatmn of a certified log of the well.” :

(19) When pcrcusslon drilling methods are used to construct
a well as specified in s. NR 812.13 (2) or 812, 14 (2), rotary air
methods may be used to construct an upper enlarged driilhole in -
noncaving formations to a depth not to exceed 20 feet, or may be
used to cansiruct a drillhole to facilitate the driving of temporary
outer casing providing the drillhele is the same or smaller diame-
ter as the outside diameter of the temporary outer casmg 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 5, NR 812.13 (2) or 812.14 (2),
rotary—mud circulation techniques may be used to construct an

" upper enlarged drililhole below whlch the well casing plpe may be

driven providing:

-{a) The drillhole is at least’). mches larger in d1ameter than the -
nominal well casing pipe diameter, '

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

{c) The drilihole is kept fuil of drilling mud and cuttings wlnle
the well casing pipe is driven.

{21) When using percussion methods. for the construction of
norpotable high capacity wells and for low capacity. wells except
school and wastewater treatment plant wells, the minimum diam-
eter of the upper enlarged drilthole may be reduced from 4 inches
la:ger in diameter than the nominal diameter of the well casing
pipe to 2 inches larger in diameter than the nominat diameter of
the well casing pipe when .

() Steel well casing pipe assembled with welded Jomls isused,
and.

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

approved pressure method,

History: Cr. Register, January, 1991, No.421 eff 2-1-91; am. {1) ), (3), (13)
(153, (16), Tables I and 11, o1 (1) (e), Register, Scptember 1994, No. 465, eff.
10-1-94,

NR 812 13 Dr:lled wells termlnatlng in unconsuli-
dated formations, Le., usually sand or gravel or both,
Unconsolidated fonnation wells shall be constructed according to
the requiremeants in s. NR 812,12 and as follows:

{1} GENERAL REQUIREMENTS. {2} The minimum diameter for
all drilied wells in undonsolidated formations, based on nominal
size of well casing pipe is:

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

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

(b} - The minimum well casing pipe depth for all drilled wells
in uncensolidated 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 statzc 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 betow the ground sur-

face or 20 feet below the static water level, whichever is greater. -

{c) The pnmp intake shall be set at least 5 feet above the bottom

of the well casing pipe and shatl be set such that the puinp does not ‘

break suction under normal operating conditions.

Note; The department may grant variances to the 5 foot requirement mlow perme-
ability, low yielding formations.

(d) Steel and thermoplastic well casmg pnpe, as specrﬁed 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 capacrty, school and wastewater freatment plant
. * ing formation at the surface extending to 10 feet or deeper or when

weils,

{e) 1. An adequate screen sha]l be prov1ded wltere necessary .
to prevent sand pumping conditions. The required types and mate- .

rials for screens are:

a. For potable low capacity wells, a contmuousﬁslot screen
composed of stainless steel, everdur, monel, brass or approved

polyviny! chloride (PVC). Noncontinuous-slot screens may be .

used if approved..

aj. Criteria on which nonccntmuous—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 for driven--point wells is opnonal except
that screens having any lead content may not be used.

Mote: Louvered, shu!ter—type screens may be used for gravel—pack well construc—
tion as specified ins. NR 812,16 (3).

"b. For nonpotable high capacity wells, not including dewater-
ing wells, a continuous—siot screen imeéting the requitements of
subpar. a, or alow carbon steel or galvamzed—steei contmuous—
stot séreen.

¢. For potable high capacity 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 not have a léad con-
tent of more than 8%.

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

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

2. Screen installation may be accomplished by permanently=

welding or threading the sereen onto the bottom of the well casing
pipe, by placement of the screen in the bottom of the well casing
pipe and pulling back the casing (telescope method), by the wash—
down method, the jetting method or the bail-down method. A
small diameter drill stem, rod or bit or a smail diameter pipe col-
umn may be used to hold the screen down w1th the telescope meth-
od.

~3. Ariser pipe may be installed to extend upward from the top
of the screen. The riser pipe material may be thermoplastic or met-
al providing the metal does not have alead content in excess cf
8%.

4, A packer shall be used to provsde 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 usecl
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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 not have 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 casmg plpes OF as screens termmatm gin
coarse formations.

(f) Gravel-pack well construcuon shall comply w1th 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 percussxon melhcds
of sub. {2).

(2) PERCUSSION METHOD REQUIREMENTS FOR DRILLED WELLS IN
UNCONSOLIDATED FGRMATIONS. {a} 'When steel well casing pipe

. is instailed in a drilled unconsolidated formation well using per-

cussion methods, the well shall be dnlled as follows:

1. An upper enlarged dnllhole constructed by percussron
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 acav-.

granutar bentonite of the 8-mesh size is either mounded around
the top of the well casing pipe or placed in a starter drilllole and
allowed to follow the well casing pipe down during driving, If

granular bentonite is not used, an upper enlarged dritthole shall be
constructed when a noncavmg material, usually clay, siit or hard-.
pan, is encounteréd in the top 10 feet, Rotary-air methods as spe- -

cified in s. NR 812.12 (19) may be used to construct the upper en-
larged drillhole. It shall be at least 4-inches larger in diameter than
the iominal diameter of the well casing pipé 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 enfarged drillhole shall be 3 inches larg-
er in diameter than the outside diameter of the permanent well cas-
ing pipe or casing couplings for potable high capacity, school and
wastewater treatment plant wells When the near surface material
is of a caving nature, the upper enlarged drillhole shall be
constructed by driving, while drilling, a temporary outer casing.
The npper enlarged drillhole shall be kept filled up o within 10

feet of the ground surface with clay slurry or sodium bentonite .

slurry having a mud weight of at least 11 pounds per gallon or with
granular bentonite throughout the driving of the permanent steel
well casing pipe. If the upper enlarged drilihole extends below the
40—foot depth, the slurry shall be placed with a conductor pipe. If

any of the annular space seal settles during development of the

well, it shall be replaced following development.

2. Following driving of the well casing pipe any upper en-
larged drillhole shall be filled with clay or sodium bentonite sturry
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 sealing material shall be placed with a conductor pipe.
When temporary cuter.casing pipe is used, it shall be removed
during or following the sealing process. If the upper enlarged dril-
Ihole extends below the 180-foot depth, the annular space sealing
material shall be placed with an approved pressure method as spe-
cified in s. NR 812.20. If any of the annular space seal settles dur-
ing or following development of the well, it shall be replaced.

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

(b) Thermoplastic well casing pipe may be used when percus-
sion methods are used to drill wells in unconsoltdated 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 a¢cordance with
iine A or B of Table I but notincluding school or wastewater treat~
ment plant wells.

2. Thermoplastic well casing pipe may ‘only be uscd for wells
where the annular space is sealed with sodium bentonite or clay
slurry. Cement grout may not be used. The thermoplastic well cas-
ing pipe shall be set in an upper enlarged drillhole constructed
within a temporary outer steel well casing at least 4 inches jarger
in diameter than the nominal diameter of the permanent weéll 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 atleast 11 pounds per gallon. The
bottom of the temporary outer casing shall remain submerged in
the slurry throughout the removal. If the upper enlarged drilihole
extends below the 40—foot depth, the slurry shall be placed with
a conductor pipe, If any of the annular space seal seitles 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 we]l
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 instaliation or replacement of
telescoping screens. :

5: Screens may be 1nslalled as specrﬁed ins. NR 812 13 (1)
(e} 2. If a screen is not permanently attached, an approved packer
shall be used to seal the space between the screen and the well cas-
ing pipe. A small diameter drill stem, bitor rod or a small diameter
pipe column’bearing on the screen bottom plate may be used to
hold the screen down with the telescope method.

6. If the thermoplastic well casing pipe extends above the
frost Iine, the wipper 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 thermoplastlc well casmg
pipe to a depth below the frost level. '

*(3) ROTARY METHOD REQUIREMENTS FOR DRITLED WELLS INUN-

CONSOLIDATED FORMATIONS. (a) When steel well' casmg pipe is
installed in a drilled unconsolidated formation well usmg rotary
methods, the well shall be drilled as follows:

1. Anupperentarged drilthole shall be constiucted and main- _
tained at full diameter by crrculatmg drilling mud to the required

depth of well casing pipe setting, as specified by Tables I to'IV.

The well casing pipe shall be set concentrically in the upper en-

larged drilihole. The annular space between the upper enlarged
driltholé and the permanent well casing pipe shall be permanently
sealed with'sodium bentonite and cuttings shurry having a mid
weight of at least 11 pounds per gatlon or with nieat cement grout,
except that only neat cement grout may be used for potable high
capaéity, school and wastewater treatment plant wells. If any of
the annular space seal settles during or following development of
the well, it shall be replaced so as to seal the entire annular space.

2."The upper enlarged drillhole may be constructed less than
4 inches larger in diameter than the nominal diameter of the well
casing pipe, but shall be at least 2 inches larger in diameter than
the nominal diameter of the well casing pipe only if the following
conditions are met:
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@, 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 Tto IV,
is placed in the annular space between the upper entarged drilihole .
and the well casing pipe using an approved pressure method ae-
cording to the requirements of s. NR 812.20, and
‘¢, The we!l casmg plpe is ‘assembled entlrely with- welded
joints, :

3. For potable high capac:ty, school and wastewater treatment
plant wells, an upper enlarged drilthole 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 consiructed and maintained at full diameter by circulated
drilling mud to the depth as required by Tables HI and IV, The an- -
nular space shall be sealed with neat cement grout according to the
requirements of s. NR §12.20.

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

5. If necessary the well casing pipe may be drlven deeper $0
as to develop a deeper portion of the aquifer. The annular space of
the well shall be completely filled with drifling 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 Thermoplasnc well casmg plpe may be uged when rotary
methods are used to drill wells in unconsohdated formauons un-
der the following conditions: ' _

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

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

3. 'l"hermoplasnc well casmg pipe may not be driven, pushed
or forced info the formation or into the upper enlarged drillhole ex-
cept that the well casing pipe may be pulled back to expose a
screen. . o

‘4. Anupper enlarged drillhole at least 4 inches larger in diam-
eter than the nominal diameter of the thermoplastic well casing
pipe shall be constructed and maintained at fuil diameter by circu-
lating drilling mud to the required depth of well casing pipe set-
tings, as specified in Tables I to IV, The thermioplastic well casing
pipe shall be set concentrically in the upper enlarged drilthole full
of drilling mud, The drilling mud shall have'a mud weight of at
least 11 pounds per gallon, If any of the annular space seal settles’
during or following devélopment of the well 1t shall be repiaced
50 as to seal the entire annular space,

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

. 6. Screens may be installed as specrﬁed ins. NR 812.13 (1)
() 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 stern or rod or smail
diameter pipe column bearing on the screen bottom plate may be
used to place the screen with the telescope method,

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

History: Cr. Register, January, 1991, No. 421, off. 2-1-91; am (2} {a) 2., (b)l
(3) (a) 1. and (b) 4., Register, Scptcmhr 1994, Nu 463, eff, I
in (2) (e} 1., made unders 13 23 {Zm) (b) 1, Stats Register, Septemher, 1996,
No. 489,

NR812.14 Drllled we!ls in bedrockfnrmations. Bed-
rock wells shall be constructed accordmg to the reqmremenis of
5. NR 812.12 and as follows: :

(1) GENERAL REQUIREMENTS FOR DRILLED WELLS TERMINA’I‘U\G
IN BEDROCK FORMATIONS. (a) Steel well casing pipe meeting the
requirements of s, NR 812.17 shall be used for: bedrock wells.

'I'hennoplastrc well casing pipe may not be used for bedrock

welis.

(b) The minimum diameter for. bedrock welis is 6 mches

() The minimum diameter for the upper enlarged drilthole 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 outsxde dlameter of thc well casmg prpe
cauphngs, if used.

“(d) The minimum depth for the upper eniarged dnllhole and .

the well casing pipe is as sPecrﬁcd in Tables Ito IV,

{e) The well casing pipe shall be driven toafirm seatm the bed-

rock with a drive—shoe except when the upper entarged driilhole
extends 20 feet or more into the bedrock and the annular space is
grouted before the lower drrlkhole is construcled the use of a’
drive-shoe is optional. '

(D) When well casing prpe is set m an upper enlarged drilthole
extending 20 or more feet into bedrock, the well casing pipe shall
be centered in the drillhole by one of the following methods:

1. A setof at least 3 centering guides shall be provrded atev-

ery pipe joint within the bédrock 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. This is deprcted n ﬁgure I,or

2. A drive-shoe may be welded or threaded onto, the bottom

of the string of well casing pipe and, if the well casing 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

provided, it shall be mstailed wrthrn 5 feet of the top of the bed-"

rock.

(g) Development of wells in shaie formations is allowed by the

departmént only when the shale is known (o be firm enough so that

the drillhole will s stand open and the water pumpcd from the well &

is not turbid.

(h) When rlonpotable_ high capacity_i\_rel_is and low capacity
wels, except school and wastewater treatment plant wells, are

completed in igneous or me’tamoi‘phic crystaltine bedrock, nor-

mally referred to as “granite” wells, an initial attempt shall be.;
made to obtain water 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
abové the 40—foot depth, When adequate water quantity is not ob-
tained below the 40-fool depth, the depar&ment may approve
installation of less than 40 feet of well casing pipe for withdrawal

of water from the bedrock abové the 40-foot depth. Prior approval
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 groutcd all the
wiy up {o the ground surface.

Note: For the instalation of pumps in wells vmh {ess l.han 25 feet of well casmg
pipe, sec the requirement in s. NR 812.31 (2) (d).
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F:gure 1, Minimum rcqmmmems for cemem{g guides in bedrock wells.

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

ed formation and a bedrock formation without approval. .

(j) Wells constructed or reconstructed to withdraw water from
ar}y_of the aquifers beneath the “Maguoketa” shale and the “Niag-

a". 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 “Maquoketa™

shale formation or both, it shall be installed in 2 manner conform- .

ing with the requirements of s. NR 812.21 (1)

_(K) - Screens, installed with:or-without gravel—packs, ‘may bfa'-
installed in loosely cemented sandstone wells. The requirements

for screen materials and installation of the screenin s, NR 812,13
(1) (e) and the requrremcnls for gravel-packs'in s, NR 812, 16 ap»
ply to drilled wells in bedrock formations,

L) An open bedrock drithole may be underreamed to mcrease .

the size of a drillhole for gravel packing a screen in sandstone, set-

ting a liner in a sloughing or contaminated formation or reducing

the inflow velocity of water to a well, The underreaming may not
commence closer than 5.feet below the botiom of the permanent
well casing pipe unless the pipe is cement grouted in place to the
depth required by Tables I &IV, in which caseunderreammg may
commence directly below the bottom of the well casing pipe. .

(m) Wells constructed with “hung” well casing pipe, i.e., well
casing prpe, with a packer or grout flange installed on the bottont, |

suspended in an eniarged drilihole and gmuted mn placc, requn'e
approval. .

(2) PercussioN METHOD REQUIREMENTS FOR DRILLED BED-
ROCK WELLS. The percussion method is a drilling method using a
cable—tool drilling machine or a drilling method whereby the well

casing pipe is driven or is set in an upper enlarged drillhole and
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then driven; soil or rock material inside or just below, but not more
than one well casing pipe length below, is broken up or crushed
with a.drill bit; and the drill cuttings are removed from inside or
Jjust below the well casing pipe. This method may be performed
with a cable—tool machine, a rotary machine with hammer or with

acasing ‘hanimer. When usinga rotary drilling machine with ham-

mer or casing hammer for the percussion method, the drill cuttings
inside and just below the well casing pipe may be removed with
a rotary bit with the use of air or an approved drilling fluid aid.
() For nonpotable high capacity wells and for low capacity
wells constructed by percussion methods in bed:ock except
school and wastewater treatment plant wells: g

1. When the depth to bedrock is at least 40 feet:

a. The well casing pipe may be driven, while drilling, from
the ground surface to a firm seat in the top of bedrock without the
use of an upper enlarged drillhole when the near surface unconsol-
idated material is of a'caving nature, usnally sand, to a depth of at
least 10 feet or when granular bentonile of the 8—-mesh size is ei-
ther 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. Any starter drillhole 10 feet deep or less is not an
upper enlarged drilthole. Starter drillholes need not meet the mini-
mum requirements for. upper enlarged driltholes.

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

eter than the nominal diameter of the well casing pipe shall be

constricted to at least the bottom of any non—caving layer ot to the
20-foot depth whichever is the lesser when the near surface un-
consolidated material to a depth of 10 feet is noncavmg, 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 spemﬁed ins. NR 812.12 (19) may be
used.

¢, When an upper enlarged drillhole is constructed it sha]l be

kept filled up to within 10 feet of the ground surface with clay or .

sodium bentonite slurry with a mud weight of at least 11 pounds

per gallon or with 8-mesh gianular bentonite throughout the driv- -
ing of the permanent well casmg plpe The pipe shall be dnven to -

a firm seat in the bedrock.

d. When an upper enlarged dnllhole is constructed, followmg -~ couplings, if used, shall be constructed to least the 60—foot depth,

- oratleast to the 100—foot depth if the well is for a wastewater treat-
.ment plant and there is a treatment pond or lagoon or sludge beds

completion of the driving of the well casing pipe, the annular
space shall be filled with ¢lay or sodium bentonite slurry having

amud weight of at least 11 pounds per gallon or with neat cement

grouf except that only neat cernent grout may be used when the up-
per enlarged drillhole is constructed more than S feet into bedrock.
Neat cement grout shall be placed according to the requirements
of s. NR 812.20. When temporary outer casing is used, it shall be
removed during or immediately after sealing the annular space.
When the upper enlarged drillhole extends deeper than the
40—foot depth and the annular space sealing material is clay or so-
dium bentonite slurry, the slurry shall be placed with a conductor
pipe. When the upper enlarged drillhole extends deeper than the

100—foot depth, the annular space sealing material shall be

pumped. 3
2. When the depth to hcdrock is less thau 40 fcet or less than
30 feet for sandstone:

. & Anupper enlarged drillhole shall be constructed to at least
the 40-foot depth except when limestone or deolomite is encoun-
tered at a depth less than 10 feet from the ground surface, in which
case the upper enlarged drillhole shall be constructed to atleast the
60—foot depth or except when the bedrock is sandstone, in which
case the upper enlarged drillhole shall be constructed to at least the
30-foot depth. When a caving unconsolidated formation i$ en-
countered, the upper enlarged drillhele shall be constructed by
driving, while drilling, a temporary outer casing. The upper en-
larged drilthole may be constructed only 2 inches larger in diame-
ter than the nominal dianieter of the permanent well casing pipe
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NR 812.14

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-
targed drillhole shall be constructed at least 4 inches larger in di-
ameter than the nominal diamefer of the well casing pipe, -

b. The well casing pipe shall be set concentncal]y within the
upper enlarged dnllhole and drwen toa ﬁrm seat in lhe bedrock,
and

¢. The annutar'space shatl be sealed with neat cement grout
according to the requirements of s, NR 812.20. 'When temporary -
outer casing is used, it shall be removed during or after grouting,
When the upper enlarged drillhole extends deeper than the

.100-foot depth, the grout shall be placed with an approved pres-

sure method.

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

1. When the depth to bedrock is at Ieast 60 feet:

a. Anupper enlarged drilthole atleast 3 inches larger in diam-
efer than the outside diameter of the well casing pipe or casing
couplings, if used, shall be constructed to at Ieast the 60-foot
depth, or to at least the 100—foot depth if the well is for a wastewa-
ter treatment plant and there is a treatment pond or lagoon or
sludge beds on the property. When an unconsolidated caving
formation is encountered, the upper enlarged drillhole shall be
constructed by driving, while drilling, a temporary outer casing,

b. The upper enlarged drillhole shall be kept filled up to with-
in 10 feet of the ground surface with clay or sodium bentonite
slurry with a mud weight of at least 11 pounds per gallon or with
granular bentonite throughout the driving of the permanent well
casing pipe. The well casing pipe shall be driven to a fitm seat in
the top of bedrock, and

¢, The annutar space shall be sealed with neat cement grout
according to the requirements of s, NR 812.20. An attempt shall
be made to remove the temporary outer casing during or following

- grouting. It shall be removed if possible. When the upper enlarged

drillhble extends deeper than the 100-foot depth, the grout shalt
be placed with an approved pressure method.

2. When the depth to bedrock is less than 60 feet:

a. Anupper enlarged drillhole at least 3 inches larger in diam-
eter than the outside diameter of the well casing pipe or casing

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 coneentrically within the
upper entarged drillhole and driven to a firm seat in the bedrock,
and

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

(3) ROTARY METHOD REQUIREMENTS FOR DRILLED BEDROCK
wiLLS. The rotary method for bedrock wells shall be a method
whereby an upper énla':'ged drillhole is constructed to the intended
depth of well casing pipe by using a circular rotating action ap-
plied to a string of hollow dn]lmg rods havmg a drill bit attached
to the bottom. The well casing pipe is set to the boitom of the dril-
Ihole and is not dnven, except to dnve to a firm seat in the top of
bedrock.

(2) The upper enlarged drillhole constructed through the un-
consolidated material above the bedrock shall be maintained at
full diameter with drilling mud circulated with a suitable pump or
with temporary outer casing. When temporary outer ¢asing pipe
is used, it shall be removed al'ter the sealing process. An upperen-
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larged drillhole may be constructed to accommodate the selting
and removal of temporary outer casing pipe if the drilihole is at
least 2 inches larger in diameter than the nominal diameter of the

temporary outer casing and is maintained at fill diameter by circu-

lating driliing mud. This is depicted in figure2. Airoran 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 {reatment plant
wells, orif bedrock is encountered above the 60—foot depth for po-
table high capacﬂy, school or wastewater freatment plant wells,
and . :

1. Uppar entarged diilthole conslmcud by
clrculating driliing mud,

3
Outer dilithole
(2" larger dia
than tamp.” caslnq]

4. Tha permanant well caalng ia gmuled in
place

2. Temporaty outér casing sel In outer
drilincle and upper entaigad diliihole .
exunded into badrock.” "
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2. The unconsolidated material above the bedrock is clay,
hardpan, or-a similar material that will'allow a drillh‘ole to stand
open. - S _ R

3. If an approved foam is used, the foarm concenlratmn may
not exceed one guart pet 100 gallons of water, w1thout approval

(b) For nonpotable high capacuy wells and low capacity wells

constrycted by rotary methods in bedrock, cxcept school. and .

wastewater treatment plant wells:

1. Anupper enlarged drillhole at least 2 mches larger in dram-
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 wall caslnn inslatled.

Stes) well
(6" mln dla

't -6, The temporary oule: caslna is pulled l.nd
femoved tollowing grouling

Figure 2, Requued mlary method for constructing and sca]mg upper cnlarged drillboles to enable the selting and rcmoval of a temporary outer casing in bedrock wells
overlain by unconsolidated caving material.

“a. To the top of firm bedrock when the depth ta ﬁrm Jbedrock
is 40 feet or more, 30 feet or more for sandstone, o

b. Tothe depth of the well casing pipe setting, but not 1éss than
40 feet, 30 feet for sandstone, when the depth o bedrock i is lcss
than 40 feet, less than 30 feet for sandstone, or

¢. To the depth of well casing pipe setttng, but not less than

60 fect when the depth to firm limestone or dolomite is less than
10 feet below the ground surface,

2. "The steed well casing pipe shall be set to the boltom of the

upper enlarged drillhole and driven to a firm seat in the bedrock,

. 3. The annular space between the upper enlarged drilthole 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-
Thole extends more than 5 feet into the top of the bedrock forma-
tion.

4. When the diameter of the upper enlarged drillhole is less
than 4 inches larger in diaméter 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-
proved pressure miethod as specified in s, NR 812,20 (2) (j).

(c) For potable high capacity, school anid wastewater treatment
plant wells constructed by rotary methods in bedrock:

"1. Anupper enlarged drillhole at least 3 inches larger in diam-
eter than the outside diameter of the well casing pipe or the outside
diameter of the well casing pipe couplings, if used, shall be
constructed according to par. (a) to a minimum depth of:
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a. 60 feet or to the depth of bedrock if the top of bedrock is
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 siudge beds
on the property.

2. The well casing papc shall be set (o the bottom of thc upper
entarged 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, according to the requirements in s. NR 812.20. .

History: Cr, Register, January, 1991, No. 421, eff. 2-1-91;am. (1) (} 2., (h), (J), ;
(2} (a) L. d., (3) (bY and (c), chistcr, Seplcmbcr, 1994, No. 465 off, 1(} 9

constructed, in an area where the well driller or well constructor
knows flowing wells exist, flow of water up the outside of the well -
casing pipe shall be prevented, Flowing well construction shall -
comply with the requirements of ss. NR 812.1210 812,14, includ-
ing Tables I to IV, and the additional requirements of sub. (2) and
(3). Flowing wells may occur in the following areas: :

(a) The aquifer isnot confined andisina discharge area, usual-
ly near a river, lake or stream as depicted in figure 3; or .

(b) The aquifer is confined by an overlying 1mpermeabie geo- -
logic formation as depicted in figure 4, .

=

Nt g et

~§\
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{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, schaol or
wastewater freatment 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 studge beds on the propcrty, the reference depth to the aquifer
is 100 feet.

2. The upper enlarged drxilhole shall be 3 inches largerin di-

- ameter than the outside diameter of the well casing pipe or the out-
~side diameter of the well casing pipe couplings, if used,

NR 812.15 Flowing wells. (1) When aﬂowmg wellis

. '3.The annular space shall be scaled w1th cement groul as spe-
mﬁed in's,NR 812.20.

(b) If the ﬂowmg well is a sandstone bedrock well, and is a
nonpotabie 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 fect rather than 40 feet as
Tor other types of bedrock.

- {3). A flowing well shall be constructcd accordmg to the re-
quuements of this subsection as follows:

- {a) A(j'uifer not confined. Flowing wells constructed in areas

‘whire the aquifer is not confined shal} be constructed as follosws:

' Flowing v.ell———unconﬁ d nd}r/{}x/ /

&
),\~_ yi
e
7| it
\ .; |, .
N
,"\ t {'\& .

Figure 3. A ftowmg well in an unconfined dquifer.

1, ‘When the flowing well is constructed usmg pcrcussmn
methods:

.a. Anupper enlarged drﬂihole shallbe conslructed Any por—
tion of the upper enlarged drillhole constructed into unconsolidat-
ed material shall be construcied with temporary outer casing at
least 4 mches larger in diameter than the nominal diameter of the
well casing. pipe. If, for bedrack wells, the top of bedrock is less
than 40 feet from the ground surface or less than 30 feet for sand-
stone, the lemporary outer casing shall be driven with a drive—
shoe to a firm seat in the top of bedrack, and the remainder of the -
upper enlarged dritthole shall be constructed the same diameter as .
the inside diameter of the temporary outer casing,:. :

b. When the well casing pipe is set to the bottom of the tempo-
rary outer casing and driven through unconsolidated material, ei-
ther into an unconsolidated aquifer, or to the top of a bedrock aqui-
fer, the temporary outer casing shall be filled up to'within 10 feet
of the ground surface with a clay or sodium bentonite slurry and

cuttings having a mud weight of at least 1 pounds per gallon’

" throughout the driving.

c. When the upper enlarged drillhole extends more tllan 5feét
into the top of hedrock and there is a'strong flow up the drillhote,”
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 driven with a drive=shoe to a firm seat into the

© topofbedrock and therequired nieat cement grout shall bc pumped

through a conductor (tremic) pipe.

‘2. When a flowing well is constructed using rotary methods,
heavy drilling mud having a mud weight of at least 11'pounds per
gallon shall be circulated durmg the constructton of the upper en-

* larged drillhole.

‘(b)) Aquifer is conﬁned is ‘hore rhan 40 feet from the ground
surface and the confining bed is unconsolidated. Flowmg wells
constructed in aréas where the aquifer is confined, is more than 40°
feet from the ground surface and the confining bed is unconsoli-
dated, usually ¢clay or hard pan, shall be constructed as follows: -
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Flgwing well —confined conditions
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Figure 4. A flowing well in a confined aquifer.

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

a. As depicted in figures 5 and 6, a 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 unconsclidated conﬁnmg bed but’
not less than the depth required in Tables I to IV. ' :

b. The well casing pipe, with drive-shoe, shail be sét to the
bottom of the temporary outer casing and driven, while drilling,
through the remainder of the confining bed and gither 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 during the driving of the
well casing pipe. The annular space shall be subsequently sealed,

as specified in Tables 1to 1V, with neat cement grout or with a clay
or sodium bentonite slurry accordin g to the requirements of s. NR
812,20,

c. The well shall be completed in the manner prescnbed in
TablesI toIV and ss. NR 812.12 10 812.14, and the temporary out-
er casing shall be removed, if possible, during the sealing of the
annular space.

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

a. As deplcted in ﬁgures 7 and 8, Lhe we]l shall be constructed
double—cased. The size of the inaner 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 driilhole at least 2 mches Iarger in .

diameter than the nominal diameter of the outer well casing pipe

shail 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 Iess than the dcpth rcqu:rcd by
Tables I to IV. .

-c. An outer well casing pxpe meeung the speciﬁcatmns of
temporary outer casing described in s. NR 812.17 and assembled
with welded joints shall be set to the bottom of the outer upper en-
Targed drillhole. 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 shurry and cuttings hav-
ing a mud weight of at least 11 pounds per gallon, or with neat ce-

ment grout.

d. Aninner 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 a 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.

e. ‘The inner well casing pipe shall have a nominal diameter
2 inches smaller than the rominal diameter of the outer weli casing
pipe, shall meet s. NR 812,17 and Table V requirements and shall
be set {0 the bottom of the inner upper enlarged drillhole, and, if
the aquifer is bedrock, driven to a firm seat with a drive—shoe, The
annular space may be sealed with the drilling mud and cuttings or
with neat cement grout, except when the inner upper enlarged dril-
lhole 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 I to IV and by s. NR 812.14. .

(c) Agquifer 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 ﬂowmg weli is constructed usmg percussaon
methods

a. As depicted in figure 9, a te_mporary outcr (_:asing at least
4 inches  larger in diameter than the nominal diameter of the well
casing pipe shall be driven, while drilling; from the ground surface
to a firm seat in the top of bedrock confining bed.

b, Anupperenlarged drilthole the same diameter as the inside
diameter of the teniporary 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 én-
larged dnllhole may not be less than the depth requ;red in Tables
TtoIV. : :

.-¢. The well casing pipe w:th a drive shoe sha]l be set to the
bouom of the upper enlarged drillhole and driven to a firm seat in
the bedrock confining bed. .
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Step A. Tamporary outer Step B, parmanent Step B. Permanent - Step C. Scresn instalied
¢asing 4" larger than ‘casing pipe st to casing Is driven through and temporary casing
casing dlameler Is bollom of temporary - temainder ¢ confining removed.
driven hall-way through oufer casing. Annular bed Inlo aquifer,
confining bed. sinaca tited with clay -

slurry.

Uneonsolidaled
Canfined Aguiler

@36Ft. for sandstone,

Figure 5. (b) 1. Pcmussic;;;:ﬂté!hod for flowing well construction—confined unconsolidated aquifer more than 40@ feet below the ground surface with an unconsolidated

confining bed.
Step A. Temporary Step B. Parmaneat Step B. Permanend Step C. Open
outer casing 4" larger casing pipa set to Caslng Is driifed and dritlhola Is
{han casing diamster baltom of temporary driven thiough consirusted Inle
is driven hail-way outer casing. Annufar remalndst of bedrogk aquifer,
through confining spaca seated with conlining bed ta lop
bed, neal cement grout. of aquifer,

UHCONSOLIDATED CONFIN

Gonfined Bedrock Aquiter,

@30 Ft. for Sandstone

Figure 6. (b) 1. Percussion method for flowing well construciion—confined bedrock aquifer more than 40@ feet below the ground surface with an uncensolidated con-
. : fining bed. o .
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Figure 7. (b) 2. Rotary method for Howing well construction—confined aquifer more than 40@ feet below the ground serface—both confining bed and aquifer are un-
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Figure 8. (b) 2. Retary method for flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with an unconsolidated confining
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larger than construcled hatl way
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Slep C and D,
Parmanent casing
pipe Is set and driven |
to firm seat. Annular
space (s groited,

NR 812.15

Step E. Lower
drillhole Is
consirecied theough
confining bed and
Into zquifer.

Slep F. For wells with
high flow a flaw plpe
1 instatled with a

packer befow casing.

@30 FE. for Sandstane.

Figure 9. (¢} 1. Percussion method for flowing well construction—confined bedrock aquifer more than 40@ feet befow the ground surface with a bedrock confining bed.

d. The annular space shall be sealéd with neat cement grout

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

outer casing shall be removed if possible: - .

e. 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 inle
the bedrock aquifer. ¢ T T e
f. For confined aquifers under high artesian pressute that pro-
duce a flow from the well greater than or equal to 70 gallons per
minute, the department recommends that a flow pipe meeting

‘Fable V requirements be installed watertight with 4 packer from -

the bottom of thé 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 arcund the well -

casing pipe. In addition, the department recommends that a suit-
able piping arrangement, with a watertight packer or seal, be pro-
vided for the top of the well casing pige to prevent excess pressure
build--up or unnecessary flow or loss of artesian pressure,

g. The department recommends that 4 flow pipe as described

insubd. 1.1, alsobe installed when the cor_\ﬁr}ing bed preduces tur-

bid water,’ _ : (i e
2. When such a flowing well is constructed using rotary meth-
ods: - : '

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

casing pipe shall be constructed about halfway, if known, through |
thie bedrock confining bed. The depth of the upper eénlarged dril- '_

IHole may nof be less than that required by Tables Ito IV,

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

constructed 4 inches larger in diameter than the nominal diameter .

of the well casing pipe.

¢, The annuiar space shall be sealed with neat cement grout
by using an approved pressure method according to the require-
ments of 5. NR 812,20, .. - o
d. The well shall be completed according to the percussion’
method requirements of subd. le. to g. - S
{d) Aquifer is confined and less than 40 feet from the ground
surface,- When flowing wells are constructed in areas where the
aquifer is confined and lies less than 40 feet below the ground sur-
face, the wells shall be double—cased as follows: . G
. 1. An upper enlarged drilliole shall be constructed for both
the outer well casing pipe and the inner well casing pipe. The size -
of the upper enlarged driltholes 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.. L L
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 oOf s. NR
812.20. If the confining bed is bedrock, the portion of the upper
entarged drillhole constructed into the overlying unconsolidated
malerial above the confining bed shail 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 5. NR 812.17 (1) (a).
3. The inner well casing pipe shall extend into the aquifer {o
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 sealed in place according to the grouting
and sealing requirements of s. NR 81220, . . o
4. The methods of placement of the outer and inner well cas-
ing pipes shall also be thie same as described in pars. (b) and (c)
for those cases where the dquifer is encountered at a depth greatér
than 40 feet below the ground surface, o
. 5. The size of the inner well casing pipe shall have & nominal
diameter not less than 4 inches for unconsolidated formation wells |
and not less than 6 inches for bedrock wells.

Register, Septernber, 1996, No. 489
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Siep A. An upper
enlarged drilthola, at
{east 2" larges than
casing plps is
construcied hallway
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Siep B and C.

" Permanent well
caslng pipe i3 sel,
driven 1o a firm seat

and grouted In place.

Step D, Lower
drillhole is
censtructed through
conflining bed inlo
aquiler,

Step D. For wells
with high flow a flow
plpe 1s installed
below tasing with @
packer.
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Figure 10. () 2. Rotary method flowing wetl construction—confinéd 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 feet or less below the ground surface, the inner upper enlarged

drillhole and the inner well casing pipe shall extend to at least the

60-foot depth. - - : T ..
History: Cr. Register, January, 1991, No. 421, elf. 2—-1-91;am, (2} and (3) {intro.},

(b} 2. e, and Figure 6, Register, September, 1994, No. 465, ff. 10-1-94. o

NR 81216 Gravel-pack “well -~ construction.
(1) Conprmions. Gravel-pack well construction may be used un-
der any of the following conditions: B ;

{a) In an unconsolidated formation well when the natural

formation comprising the aquifer is very fine grained or when the

aquifer formation is highly variable in size. =~ -
(b) " In loosely-cémented ‘sandstone aquifers that require
screening to prevent sand pumping conditions. L e
{c) In badly fractured or decomposed ¢rystalline bedrock
formations.” T n o e
. (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 frec

from other material and shall comply with the requirements of -

AWWA A100-84, section 6. The size of the gravel-pack should

be based on 2 sieve Analysis of the aquifer material. The 70% re-

tained size of the gravel--pack shall be'4 (0 6 times greater than the

‘70% retained size of the aquifer sample. The uniformily coeffi-

cient of the gravel-pack may notexceed 2.5. ~ =~
{3) Screens. Screens to be placed in gravel-pack wells shail

have a set of centering guides on the top and bottom of the screen
to ensure an even giavel-pack. The screen slot openings shall be ’

sized to retain 90% of the gravel-pack.
_ (@) Screen type. Screens installed within gravel—-packs for on-

potable high capacity wells and for low capacity wells, including .
school and wastewater treatment plant wells, shall be continuous—

slot. Screens for potable high capacity wells shall be continuous—
slot, V—shaped wire wrap on a rod base. As an alternative, lou-
vered, shulter—type scieens may be used with gravel—packs for
any type of well provided they are designed and installed in a man-
ner such that water from the well is practicably free of sand.
Screen selection for dewatering wells is optional.
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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. P
(¢} 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

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 {o the
ground surface than the minimum depth for the upper enlarged

drillhole specified in Tables I to IV, R
(5) Twmckness. To allow for adequate well development the

department recommends that the gravel-pack not exceed 4 inches

in thickness, on one side. The gravel-pack may not be less than

2 inches in thickneéss, on one side. The diameter of the upper en-

larged drillhole shall be sized to accommodate the thickness of the
gravel-pack. : T T

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

Septgi}ab_cf, 1994, No. 465, e_ﬁ‘._ 1_(L1k94.

s

'NR 812.17 Well ¢asing pipe, liner pipe ahd materl-

als. (1) GExeraL. Well casing pipe and liner pipe shall be new, -
unused, and nonreclpimed pipe except as specified in s. NR'

812.26 (5). The pipe shall meet ASTM or API standards and shall
also meet the following requiréments: = * 57 7

{a) Temporary casing. Temporary casing pipe for all wells, or
well casing pipé greater than 12-inch 'diameter used for nonpot-
able wells may be a lighter weight steel pipe than specified fora
given diameter in Table V. Pipe for nonpotable wells greater than
12-inch diameter shall have a minimum wall thickiiess of at least
0.250 inches and be able to withstand the structural stress imposed
by construction conditions.

space. The gravel-pack shall surround the entire screen and shall -
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(b} Pipe for liners. Liner pipe installed solely to seal off acav-

ing or sloughing 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 that it may have a lesser wall
thickness than what is required in Table V for the diameter of pipe

used. Steel pipe for such liners 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 minimum requirements of
sub. (3). Liner pipe used in all other situations shall meet the speci-
figations 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-Y% inches, For the requuernenls for the
installation of liner pipe see s, NR 812,21,

casing pipe, all lengths of pipe used shall be of the same diameter.

(2) STEEL WELL CASING PIPE. (a) Specifications. Steel well

casing pipe shall have the dimensions and weights specified in
Table V except as exempted in sub. (1) (a) and (b). ASTM A 120

pipe may not be used, Well casing pipe used in initial well -

construction or tiner pipe used for reconstruction of a well with

water containing contaminant levels exceeding the drinking water
standards in s, NR 812.06 shall be new steet pipe meeting one of -

the following standard§: :
1. ASTM A 53;
2. ASTM A 106 i
. Note: The ASTM specification for A 120 well casing pspe wasmlhd:awnm 1987,
. 3, ASTM A 589—'I‘ype 1, Grade A or B—Type I, Grade A,
Type Ill—driven well plpe, :
4. API 5CT; :
5. API5SD;or
6. APISL.

() Well driller, well constructor responszbilmes Well drillers
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 requirements of this chapter. The well driller
or well constructor shall examine all shipments of well casing pipe
received and shall reject any defective length of pipe and return
it to the manufacturer or supplier: Wheén 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 specnﬁcauons includ-
ing the heat nuinbers,

. (©) Defective pipe. Well casing pipe mdy be mspected 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. PlpB with girth welded Jomts,

2. Pipe with welded patches;

3. Pipe not conformmg (o the markmg requarements of par.
@

4, Pipe with defects, such as'cracks, open welds, partial or in-
complete welds, open seams, laminations in pipe wall which ex-
ceed 12-1/2% of wall lh.lckness, or slivers which excecd 12-12%
of wall thickness.

5. Plpe with coatings conlalmng contammants on the m31de_

of the pipe.
6. Pipe with heavy coatings of paint on the oulside of the pipe.
(d) Marking requirements, Bach length of well casing pipe 2
inches or larger in diameter shalf meet the requirements in Table
V and shall be legibly marked in conformance with the ASTM or
API marking specifications including color identification in the
form of bands. Except where identified in this subdivision, each
length of pipe shall show the manufacturer’s name or trademark;
ASTM marking or API monogram, specification number and
grade; diameter in inches; wall thickness or weight in pounds per
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foot; whether seamless or welded and type of weld. Specific well -
casing pipe marking requirements are as follows:

1. ASTM A 53: manufaciurer’s name or mark; ASTM de51g-
nation, specification number and grade;process of manufacture,
continuous welded (type F), clectric—resistance—welded A, elec-
tric-resistance—welded B, seamless, or seamless B, XS forextra
strong, XX$ for double extra strong.

2. ASTM A 106: manufacturer's nanie or mark; ASTM desig-
nation and specification number; schedule number; hydrostatic
test pressure when tested, the letters “INH” when not tested;sym-
bol “S* if the section of pipe conforms to the supplementary re-
guirements for chemical composition, transverse tension and flat-
tening tests and metal structure and etching tests,wmght of plpe

: . if pipe is greater than 4 inches in diameter.
(c) Diameter umﬂ)mnly Within' any.separate string of well

-3, ASTM A 589; manufacturer’s name or mark; ASTM desig-
nation, specification number and grade; wall thickness; nominal
or outside diameter; process of manufacture, hutt—welded, elec-
tric-resistance—welded, or seamless; grade, for Type I-Drive
Pipe;type number, Type I—Drive Pipe, Type 1I--Water—Well
Reamed and Drifted Pipe, Type III—Driven Well Pipe.

4. API5A, API5AX, API 5L and API 5LX: manufacturer’s
name or mark; API monogram and specification; size, outside di-
ameter; weight per foof; grade of pipe; process of manufacture, S
for seamless, E for eleciric weld, and F for butt weld pipe; hyydro- |
static test pressure. '

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

6.  API 5L: manufacturer’s name or mark; API specification;
Compatible standards; Size and weight designation; Grade; Pro-
cess of manufacture, S for seamless, E forelectric weld, Fforcon- -
tinuous—weld pipe; Heat treatment symbol; Hydmstatlc test pres- ¢
sure, if higher than standard pressure. _

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

Note; The listed ASTM and API specifications are available for inspection at the

.offices of the department of natural resources, the secretary 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 Streei, Philadelphia, Pennsylvania 19103 and the
American Petroleum Institute, Publication and Distribation Section, | 1220 L Street, |
Northwest, Washington, D.C. 20003,

() Assembly and installation. When steel well casing pipe is
driven or installed it shall be accomplished in a manner such that

-injury.to the well casing pipe does not result which may affect the

quality of the water supply. Steel well casing pipe shall be as-
sembled watertight by correctly mated, recessed type couplings
having the 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 Procedires 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 shali
have beveled ends, The weld shall fill the bevel, The department
recomimends that @ minimum of 2 welding passes be made for any
pipe having a diameter larger than 7 inch outside diameter.

{3) THERMOPLASTIC WELL CASING FIPE. (a) Pipe and material

‘specifications: 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 nominal well casmg plpe dtamcter shall be at least 4
inches. .
-3, The thermoplastxc well casing pipe, plpe couplmgs, ce-
ment; primer and other components used shall be approved for
well casing pipe in potable water supplies by the NSF Standard

Register, September, 1996, No. 489
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Number 14 as it relates to well casing pipe, or an approved equiva-

lent organization. Approval of aiternate 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 w1th :
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-
1ngﬁ— ‘well casing”—followed by impact classification; designa-
tion “ASTM F 48() including year of issue of the standard with
which the well casing pipe complies; manufacturer’s name or
trademark; manufacturer’s code for resin manufacture, lot number
and date of manufacture; and the NSF-WC designation or other
approved laboratory’s seat or mark. . -

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

WISCONSIN ADMINISTRATIVE CODE

‘6. 'The thermoplastic pipe shall be assembled with either
flush~threaded joints, integrai-bell, solvent-cemented joints or
one—piece so]vent cemented couphngs in'a manner accordmg to
. TABLE Y
_MINIMUM STEEL WELL CASING PIPE AND COUPLING WL‘IGHTS AND DIMENSIONS
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the specifications in ASTM F 480. A permanent tag bearing the
message plastic well casing” shall be attached to the top of the
well casing pipe, the full pitless umt or thc riser pxpe extendmg :
up from & short—-model pitless unit.

7. When thermoplastic well casmg pipeis extended abovethe -
depth of the buried pump discharge plpe, the thermoplastic pipe
shall be contained in a pump house orina oversized steel pipe ex-’
tending to the top of the thennoplastic pipe. :

8. The listed ASTM and NSF standards are available for in-
spection at the offices of the depar'tment of natural resources, the
secretary of state and the revisor of statutes, and may be obtained
for personat use from the American Society for Testing and Mate-
rials, 1916 Ricé Street, Philadelphia, Pennsylvania 19103 and
from the National Sanitation Foundation Testing Laboratones,
Inc.; P.O. Box 1468, Ann Arbor, MI 48106.

l\ote' The requirements for the installation of pitless adapters, pitless units or
abmc—gmund discharges for wells constructed with lhcmop]ashc well casing pipe
areins. NR 812.31 (4).

Hisfory: Cr, Register, January, 1991, No. 465, off, 2-1-91; am. (1) {a) and (b, (2)
(&), (), () {intro.)and 3., (3) (a) 1, a.ndG cr.(l) (c) (2} (c)6. and {d)5.t0 7., renum.
(2}{d) 1. a. to d. and {f} to be (2) (d) 1. to 4, and (e} and am, (2) (d) 1. and 3 r{2)
{2, Regaster,September, 1994 No, 465 cff 10«Iu9

REAMED & DRIFTED
WELL CASING PIPE - COUPLINGS
* Size “Weight in Pounds per Foot _' Thickness In Inches | Diameter In Inches Diameter & Length
Threaded & Coupled Plain End . - P
Potable Potable Potable S
_ " Hi Caps, Hi Caps, Hi Caps, External o
Diamgter | Low  Schools & | Low ' Schools, & Schools & Diameter = Length In
Ininches | Caps = WWTIP’s Caps = WWTP's WWTP’s |External Internal inches Inches
1 1.70 ;. 1.68 133 L3135 | 1.049 1.576 - 2518
1-1/4 230 2.27 .140 1.660- | 1.380. 1.900 2-3/4
1-1/2 295 272 145 1.900 - [ 1.610 {2 2.200 -2-3/4
2 3.75 3.65 154 2375 '} 2.067 "2.750 2-7/8
2-1/2 5.90 L 5.79 | 203 2875 2469 | 3250 | 3-15/16
-3 7.70 7.58 216 3.500 3,068 | 4000 4-1/16
3112 9.25 9.1 226 4000 | .-3.548 | - 4.625 4-3/16
4 11.00 10.79 ©.237 4.500 4.026 5.200 4-5/16
5 15.00 14.62 258 5.563 5047 | 6296 4wy
6 . 19,45 1897 . 280 6.625 6.065 7390 ] 4-11116
6-5/8 OD |- 20.00 19.49 288 6.625 .| 6.049 7.3%0 411716
70D 2300 o 22.63 317 7.000. | 6.366 7.657 4-11/16
g 25,55 29.35 2470 2855 | 277 10322 8.625 8.071 9,625 5-1/16
10 .} 3575 4185 34.25 4048 |, 307 0.365 10.750 | 10.136 11.750 5-9/16
o v 4545 5115 | 4397 4956 330 0.375 127750 | 12.050 14.000 5-15/16
‘140D ] 57.00 : - | 54.57 e 375 14.000 | 13250 | 15.000 - 6-3/8
160D | 6530 62.58 375 16.000 | 15250 | 17.000 634
180D | 73.00 . 7059 375 18.000 § 17.250 19.000 . 7-1/8
200D 81.00 . 78.60 375 20.000 | 19.250 | . 21.000 . 1-5/8
220D - g 114.81 S00 22.000 | 21.000 N '
240D 12549 500 24.000 | 23.000

Note: The welght of threaded and couplcd well casmg pipe includes the weight of the coupling.

inch,

Note: WWTP means wastewater u'catmcnt plan(

Note: The internal diameter of AP SCT and APL 503, 4 and 5-inch diameter pipe is ssgmﬁcamly smal]cr than the listed diameter mdlcated m the abm'c tablc When .
using these pipes, care should be taken to ensure that the pump to be installed in the well can be sct and removed vmhout 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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Note: Two-inch diameter or smaller well casing pipe couphngs shall have at lcast 11~/ threads per inch. Largcr d:amcic: couplings shall have at least 8 thmads per

dures for Welding Low Carbon Steel Pipe”. 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 DH.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 officé and may be ob-
tained for personal use from the Amerrcan Weldmg Soc1ety,
PO. Box 351040, Miami, Florida 33135,

Hlstory. Cr chlstcr January, 1991, N, 421, el’f 2 1-o1,

'NR812.19  Wellplumbness aud alignment. Well drill-
ers and well constructors shall constrict drilled wells to comply

with the well plumbness and alignment requirenients to the depth *

to which the permanent pump will be set plus 25% of that depth,

When'# well is less than 100 feet deep, the allowable deviation -
from phimb of the well ccnterlme shall be proportlonal to wells

100 feet deep.
(1) PLumsness. The plumbness requlremcnts apply onty to

wells wrth 10-inch diameter and larger well casitig pipe. The devi-

ation per 100 feet of well depth from plumb of the center. hne of
the well may not exceed 75% of the well diameter.

(2) ALGNMENT, () Wells shall allow the free passege of the '_
pump to be permanently installed in the weli to the depth of pump

selling plus 25% of that depth :

(b} Wells with bends which prevent settmg a lmeshaft 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 to the bearings, will not be accepted by the depart-

ment unless accepted by the owner of the well.
Hlstory. Cr, Register, January, 1991 No 421 eff, 2-1-91,

NR 812.20 'Grouting and sealing. (1) GrouTiNg AND
SEALING MATERIALS. (a) Neat cement grout. Neat cement grout,

shall consist of a mixturé of cement and watet in the proportion
of one bag of Portland cement, 94 pounds, ASTM C 150, Type I
or APIZ10A, Class A; and 5 to 6 gallons of clean water from a
known safe and uncontaminated source. Powderéd bentonite may

be added up to'd ratic of 5 pounds per 94-pound bag of cement. -

Ingredients, to increase fluidity, control shrinkage or time of set
may be used only with approval. Neat cement grout shall be used
to seal the annular space: - '

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

2..0f low capacity bedrock wells when bedrock is encoun-
tered within 40 feet of the ground surface or within 30 feet of the .

ground surface if the bedrock is sandstone, .
3. Of potable high capacity we]ls, o
4, OF school wells, - : :
8. OF wastewater treatment plant wells,

" 6. When aliner pipeis installed for the purpose of preventing
water containing contarninants with Ievels exceeding the drmlung )

water standards of s, NR 812,06 from entenng the well,

(b) Concrete (. sand—cemenr) grout. Concrete (sand—eement)
grout shall consist of a mixture of cement, sand and water in the

proportion of one bag of Portland cement,'ij_l pounds, ASTM C-

150, Type I or API-10A, Class A; a cubic foot of dry sand and 3
to 6 gallons of clean water from a known safe and uncontaminated
source, The sand shall meet the specifications for use in Portland

cement concrete; Concréte (sand—cement) grout 'shall be placed
with 3 conductor (remie) pipe, Approval is required for the use
of concrete grout, Approval forthe use of concrete grout may be
granted when an excessive loss of c1rculatlon in groulmg w1£h neat )

cement grout occurs.

{c) Sodium bentonite wot_er shurry (drilling mud and cuttings).
A sodium bentonite water slurry (drilling mud and cuttings) may

be used as sealing material in unconsotidated formation wells or -
bedrock wells, provided depth to a bedrock formation or othét

well construction requirements in Tables I to TV do not specify the
use of neat cement grout and the well is not a potable high capac-
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ity, school or wastewater treatment plant well. A mud weight of
at least 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 addmonal drill cuttmgs are added fo the
slurry. :

(d) Clay slurry Clay slurry isa flmd mlxture of water, clean

© native or approved commercial clay; and drll 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 slurry
shall have a mud weight of at least 11 pounds per gallon, |

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

(a) Neat cement grout shall be placed from the bottom of the -,
open annular space up to the ground surface usmg one of the meth-
ods described in sub. .(3). : .

(b} Conductor {tremie) prpe used for cement groutmg shall be
any of the following; - - -

1. Metal pipe, : :
2. Rubber—covered hose rernforced wrth brarded frber or steel
and rated for at least 300 psi, or :

‘3. Thermoplastic pipe rated for at least 100 psr 1nc1ud1ng
. Polyvinyl chloride ®ve), .

. Chlorinated polyvmyl chloride (CPVC)
. Polyethylene (PE), -
.. Polybutyleng (PB), and

¢, Acrylonitrite butadiene styrene (ABS)

“{¢) The grout shall be placed in one contifinous operation if
possible. It is the well driller’s or well constructor’s responsibility
to ensure that atl necessary materials are on the job site. If unfore-
seen circomstances prevent completing the cement grouting work
in one continuous operation, the well driller or well constructor
shall report the non—continuous grouting operation and the reason
for it on the construction report for the well. . : .

(d) When a conductor (tremie) pipe is used, the bottom eud :
shall be kept submerged in the grout throughout the groutmg pro-
cess. '-
(e} The grout shalt be brought up to the ground surface. The
density of the grout flowing from the annular space at the ground
surface shall be the same as the density of the grout being placed,
Any sétting of the grout more than 6 feet below the ground sur-
face shall be made up. The welt driller or well constructot shall
add grout until it comes back up to the ground surface

() When temporary outer casing Is used to construct the upper
enlarged drilthole an aiteript shall be made to remove the tempo-
rary outer casing during or after the grouting process. If possible,
it shall be rémoved. The grout level shall be retained above the
bottom of the casing durmg removal of the casing. '

‘(2) When'an upper enlarged drilthole has been constructed 10
accommodate the setting and removal of Eemporary outer casing,
the annular space between the lemporary outer casing and the well
casing pipe shall be grouted before the temporary outer casing is
pulled. After the grout between the temporary outer casing and the’
well casing pipe flows at the ground surface the annular space 6ui-
side the temporary outer casing shall be grouted by placing a tre-
mie pipe to the bottom of the outer annular space. The grout shall '
flow at the ground surface before the temporary outer casing is
pulled.’ )

(h) The well dnller or well constructor shall allow the grout to
set for at least 12 hotirs before commencing fuither well construc-
tion.

(i) Prior approval is requ:red for the use of the “Halliburton”
grouting methods and the “grout d;splacement grouting method
when the upper enlargéid drillhole is more than 200 feet deep or

= S
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when drilling mud or bentonite slurry has not been circutated 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. Al other methods described
in sub, (3} are approved pressure methods for cement grouting and
sealing and shall be used when neat cement grout is required to

seal the annular space when the upper enlarged dritthole is less-

than 4 inches larger in diameter than the nominal diameter of the

well casing pipe or when the upper cniarged drilihole extends :

greater than 100 feet-deep.

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

(a) Conductor (tremie) pipe-gravity. Asdepicted in figure 11,
grout material may flow by gravity through a funtél or hopper
connected to a conductor pipe. The conductor (tremie) pipe shall
be lowered to the bottom of the annular space to be grouted and
the grout material placed from the bottorn up. The end of thé con-
ductor pipe shall be kept submerged in the grout at all times, This

method may be used only when the upper énlarged drilthole 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 consmtency asthe groutentenng
the well,

(b} Conductor (tremze) ptpe—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 miinimuri diameter of the upper enlarged
drillhole shall be as specified in Tables I'to IV. The conductor pipe
shall be lowered to the bottom of the annuldr 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 fuil of grout, -,
The grout shall flow at the surface with the same cons;stency as ;

the grout entering the well.

(c) Grout (float) shoe—continuous m_]eclmn 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. -

Aconductor 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 drilthole.
Grout material shall be pumped through the conductor pipe and
the grout shoe until the entire annular space s filled with grout.
The conductor pipe or drill stemn shall then be remoyed. 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,

(d) Well sealftremie prpe—pmnped (Braden—heéd merhod) 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 wud or bentonite slurry. A conductor (tremie) pipe shall be
set inside the well casing pipe to the botiom and shall extend wa-
tertight through a sanitary well seal instatled securely in the top of
the well casing pipe. A packer may be installed inside the well cas-

ing pipe, at depth, as an alternative to using a well seal at the top.

The grout shall be pumped down the conductor pipe and up the an-
nular space, The grout shall flow at the surface with the same con-
sistency as the grout entering the top of the conductor pipe. Im-,
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.

(&) Halliburton (double plug) method. This method may only
be used when the upper enlarged dritlhole is less than or equal to
200 feet deep or when drilling mud or bentomte shirry has been
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circulated in the upper enlarged drillhole from the bottomup to the
ground surface prior to grouting. The grout shall be placed as fol-
lows: As depicted in figure 15, the well casing pipe casing shall
be suspended a short distance above the bottom of the upper en--
larged drillhole. A drillable spacer plug shall be inserted into the
well casing pipe and the top of the well casing pipe sealed water-
tight. A measured volume of grout, calcutated to be of adequate
quantity to seal the annular space, and to filt the bottom 10 to 15
feet of well casing pipe shall be pumped into the well casing pipe
through.a small diameter pipe extending. watertight through the
well seal, The weil casing pipe shall then be opened and a second
plug inserted on top of the grout and the top of the well casing pipe
rescaled. A measured volume of water, calculated to fill the well
casmg pipe except for the bottom 10 to 15 feet, shall be pumped :
into the well casing pipe, pushing the second plug to within 10to .
15 feet above the bottom of the well casing pipe and pushing most .
of the grout from the bottom of the weH 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, mot be attached o the drill stem., If the
bottom plug used is Ionger than the gap between the bottom of the
suspended ‘well casing pipe and the bottom'of the upper enlarged
drilihole, it is not necessary to pump in a measured volume of wa- '
ter, A conductor (tremie) pipe shall be available at the drill site’in -
case the grout does not flow at the ground surface.The waiér pres-
sure in the well casing pipe shall be maintained for 12-hours until :
the grout has set and before well construction may continue.  *

) Hallibiirtos (single plug) iethod, This method i 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 sturry has
been circulated in the upper enlarged drilthole from the bottom up
to the, ground surface prior o grouting, As deplcled in figure 16,
the grout shall be placed as follows: The well casing pipe shali be
suspended a short distance above the bottom of the upper enlarged
drillhole. A measured voiume of grout, calculated to seal the an-
nuiar space and to fill the bottom 10 to 15 feet of well casing pipe
shall be pumped into the well casing pipe througha small diameter
pipe extending watertlght 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 waler, |
calculated to fill the well casing pipe except for the bottor 10 to
15 feet shall be pumped into the Well casing pipe, pushmg the plug
down toabout 1010 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 annutar space, A landing collar should be installed néar the
bottom of the well casing pipe to prevent the plug from being
forced out the botiom. As an alternative a drill stem may be used
to push the plug down. For this alternative the plug may not be at-
tached to the drill stem. If the plug used is longer than the gap be-
tween the bottom of the suspended well casing pipe and the bot-
tom of the upper enlarged drillhole, it is 10t niecessary 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
constriction may contmue

(g) Grout displacement methed. This method may, only be .
used for wells when the upper enlarged drillhole is less than or
equal to 200 feet deep or when drilling mud or bentonite slurry has
been circulated in the upper enlarged drillhole from the bottom up
to the ground surface prior to the grouting. As depicted in figure
17, a measured volume of grout calculated to be of adequate quan-
tity to seal the annular space plus at least 15% of that volume shall
be placed into the upper eniarged drillhole through a conductor
(tremie} pipe. The well casing pipe shall be fitted with centermg
guides and a drillable plug at the bottom and shall be lowered
through the grout to the bottom of the upper enlarged drillhole al-
fowing the grout to be forced up into the annutar space. If neces-
sary, pressure shall be applied and maintained on the top of the
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remainder of the annular space shall be filled with grout placed

thfough a conductor pipe that shall be at the drill site.
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Grout {float) shoe — pumped method
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Well seal/tremie pipe -- pumped (bradenhead) 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
boftom 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 anaular 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 driithole. 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 outof the left—hand thread
of the check valve and remdved. The check valve prevents the
grout from moving back inside the well casing pipe. After the
grout has set, the drill stem is lowered to the bottom of the inside
of the well casing pipe to knock the street etbow off the wel casmg
pipe before well construction continues. -

(4) SoDuM BENTONITE WATER SLURRY PLACEMENT METHODS.
When neat cement grout is not required in Tables [ to IV and is not -
to be used, the annuldr space between any upper enlarged dnllhole :

and the well casing ptpe shall be sealed as follows:

(2) When percussion methods are used, following completion
of the driving of the well casing pipe, 2 clay or sodium bentonite
and cuttings slurry with a mud weight of at least 11 pounds per gal-
lon shall be placed to permanently fill and seal the annular space.

Any subsidence shall be made up. If the upper enlarged drilthole’

extends below the 40-foot depth, the slurry shall be placed wﬁh
a conductor pipe.

(b) “"When rotary methods are used, after the upper enlarged
drillhole ‘has been completed by circulating drilling mud, the

slurry coming out the top of the annutar space shall have a mud

weight of at feast 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 bentonite slurry ; or drilling mud and cuttings and shall be
used when required in Tables 1 to 1V and ss. NR 812.13 t0 812.15.

History: Cr. Register, January, 1991, No. 421, eff, 2-1-91; am. (3} (¢), (4) (a) and
(b}, Register, September, 1994, No. 465,eft’. 10—1—94.

NR 812.21 Liners. Only new steet or thermoplastic well
casing pipe as specified 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 original well casing pipe or the diameter of the drillhole,

(a) The liner pipe shall have a set of at least 3 centering guides
at least every 40 feet and they shall be installed so as to not restrict
the flow of grout sealing material. A minimum of 2 sets of guides
shall be provided, one at the top and one at the bottom of the liner,

(b) When the liner pipe does not extend to the bottom of the
well, a flange or approved packer shall be provided at the bottom
of the liner between the outside of the lingr and the inside of the
drillhole or the inside of the well casing pipe, or the liner shall rest
on backfill material to be later drilled or bailed out,
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(¢} The liner pipe should extend to the ground surface but shall
extend at least to the bottom of the pitless adapter whcn 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 lmer :
shall be supported until the grout has set. :

{e¢) Sealing a drillhole with neat cenient grout or concrete and
subsequently drilling through this material may not be used tore- -
construct a well with water containing contaminate levels exceed- -
ing the drinking water standards of s, NR 812.06, except turbidity.

(f) Liners may oniy be used to reconsiruct e.x1stmg wells cased
with stove pipe casing if:

.. 1. The stove pipe casing is removed and the drillhole is main-
tained at full diameter before the liner pipe is set and grouted in

- place, or

2. The ex1stmg stove pipe casmg and dnllholc is cornp]ete}y

. 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 pipe shal} 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 equipment; or

2. The well produces turbid water or pumps sand after unsuc-
cessful attempts at redevelopment. :

{b) Liner pipe used only to seal off a caving or sloughing zone,
for a non-health—related water guality problem or to prevent 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 than is required in Table V for the diameter of well cas-
ing pipe but shall have a wall thickness of at least 0.216 inches.
When thermoplastic pipe is used and is sealed in place with ce-
ment grout, the grout thickness may not exceed 1-1/2 inches.

(¢} Liner pipe installed for the reasons cited in par. (b) may
have the largest practical diametet allowing mstallauon m the
well,

{d) The liner pipe shall extend at least 10 feet above the static
water level or packers shall be installed far enough above and be-
low the caving zone to prevent further entrance of material into the
well, When the Iiner pipe does notextend to the bottom of the well,
the liner pipe shali be supported on the bottom and top with a pipe
flange or packer installed between the outside of the liner and the
inside of the drillhole.

{e} Sealing a drillhole with neat cement grout or concrete grout
and subsequently drilling through the hardened grout may be used
to reconstruct a well with water containing contaminant levels not
exceeding the drinking water standards of s. NR 812.06 for non-

" health—related water quality problems or for turbidity problems.

History: Cr. Register, January, 1991, No. 421, cff. 2—1-9! am (mtm) (), ()
(), (c) and (e}, Register, September, 1994, No, 465, off, 10-1-9

NR 812,22 Finishing operations. (1) DEVELOPMENT.
All wells shall be developed until the water is practicably clearand
free of sand by one of, oracombmatwn ormod1ﬁcauon of, thefol-
lowing methods: '

{a) Mechanical surging. A valved or solid plunger surge block
may, be used to create a surging action in the well. Accumulated
material shall be removed periodically. A bailer may be used as
the surge block but is usually not as effective.

(b) Air surgmg An air compressor and piping may be used to
creale 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 at arate 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
5-minute cycIes 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 too] may be used to
deliver water at high pressure and velocuy to the zone bemg de-
veloped in conjunction with pumping the well. :

(e} Air—jetting. Use the same technique as hydraulic jetting de-
scribed in par, (d) except with the use of-air rather than water.

(2) RECONDITIONING. () Redevelopment.” The methods de-

scribed for development in sub. (l) may be used ] redeve]op a
well,

(b) Chermcal condrtm.-mig 1 Noncontmuous chemical treat-

ment of a well, except for batch chlorination, shall be conducted

under the supervision of a licensed well drilter or a 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. Noncontmuous chem:cal 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.
Acidationofa pump or pump intake screen shall be done in a man-
ner described in subd, 1

(c) . Physical conduwmng WelIs may be phySIcally condi-
uoned by: .

1. ‘Blasting’. When usmg cxploswes to increase or recover
the y;eld 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 subrnit a report
of resuits of the blasting within 30 days following blasting on a
well construction report form,

2. ‘I—Iydrofractunng Hydraulic fracturing or hydrofractur-
ing of an aquifer byinjecting potable chlorinated water intc a crys-
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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 jointsand
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 botiom of the well casing

- pipe nor higher than 40-feet below the ground $urface. Hydro--

fracturing in limestone or dolomite formations may be undertaken
only with prior department notification. The well driller shall sub-
mit 3 report on a well ‘construction report form to the department |
of the results of the hydrofractunng w1thln 30 days followmg
completlon

(3) WELLPUMP TEST. The well driller or well constructor shail
conduct a pump test using the well driller’s, the well constructor’s
or the well owner’s pump for each new or reconstructed 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
erifice plate with manometer or equivalent, The static water level
and drawdown shall be measured in a stilling p:pc when the ﬂow _
is not adequate for user needs. .. .

Note: A stable pumping water Jevel may not be possible in u.e!ls completed in

- crystalline bedrock.

{4) WELL DISINFEC’HONANDBATCHCHLOR!NATION ‘Wells shall
be thoroughly disinfected following completion of consfruction

. orreconstruction using a chlorine solution such as a sodium or cal-

cium hypochlorite solution, Chlorine compounds having special
additives shall not be used. .

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

{b) The disinfectant shall remain in the well for at least 2 hours
except for emergéncy situations, when water is needed without
delay. A contact time of at least 30 mlnutes shaﬂ be provuied for
emergency situations. '

{c) A chlorine solution with a minimum of 100 mg/l of chlorine _
shall be used to disinfect wells and well drilling equipment.

(d) The disinfectant shall be prepared according to the follow-
ing table:

: Table B. o .
C ' Quarts sodinm hypochlorite (common household bleach) Pounds dry catefum hypoechlorite {ablets per 100
Needed Chloring Concentration © pe allons of water {5% available chlorin: @ﬂmiﬁﬁm%m)
- 100 mgAl © 0.7 quarts ) 0.14# (appmx 3oz}
200 mgh 1.4 quarts " 0.308 (approx. 5 oz.)
300 mgA -2.2 quarts . 0404 (approx. 7 vz.)
400 mgA 2.9 quarts 0.50# (approx. 8 0z.)
500 mgd - 3 6 quarts

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

0.604# (approx. 100z}

Volume of standing water in well: . 27 dlametc: .17 galtons per foot
47 diameter: 0.66 gallons per foot -
5” diameter: 1.04 gallons per foot
67 'diameter: 1.50 gallons per foat
87 diameter: 2.60 gallons per foot

(¢} For batch chlorination, the entire water system shatl be
thoroughly disinfected with a chlorine solution having a con-

centration of at least 500 mg/1 prepared according to Table B, The

volume of chlorine solution shall be equal to or greater than the
volunie of water standing in the wel. The chlorine solution shall
bé 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-
fecticn. Flushing and disinfection procedures may be performed
simultaneously except for batch chlorination procedures when
they shall be done separately,
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{(6) BACTERIOLOGICAL WATER SAM?LES () The well driller or
his or her agent or the well constructor of a driven point well shal!
collect a water sample using the well driller’s, well constructor’s
or well ovner's pump, air-lift equipment or with a bailer from any
new or newly reconstructed, redeveloped or reconditioned pota-
ble well. IT 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 sample shall
also be collected following any repair work that involves entry of
the well for the purpose of installing, replacing or repairing equip-
ment located within the well. The sample shall be collected for co-
liform bacteriological analysis within 30 days following comple-
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tion of the well or following completion of rehabilitation or repair.
The well is completed when all aperations that require the use of
drilling, driving or annular space sealing equipment have been
completed, If the well driller or well constructor is alse 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 departiment for
sending water sample reports to the department within 30 days af-
ter completion of the analysis. The departiment recommends that
the sample also be analyzed for nitrate. The certified laboratory

shall send a copy of each waier sample analysis report to the de-

partment on a form prescribed by the department.

(¢) The well driller, well constructor or pump instalier shal
provide the well owner or the owner’s agent with a copy of the lab-
oratory bactericlogical analysis report within 10 days of the well

driller’s, well constructor’s or pump installer’s receipt of 1he labo-

ratory bacteriological analysis report.

(7} WELL CONSTRUCTION REPORTS. {a) The well dritler who
contracted to construct the well, the well driller who actually
constructed the well, or the well constructor shall submit an origi-
nal well construction report to the department and to the owner
within 30 days following the day the well was completed or recon-
structed. A well construction report shall be submitted for any
well deepening, A well is completed when all operations that re-
quire the use of drilling, driving or annular space sealing equip-
ment have been completed. A well construction report is not re-
quired for well screen replacement if the screen is set to a depth

not exceeding 5 feet above or below the original screen depth set- -

ting. A well construction report is also not required for blasting or
hydrofracturing when done within 30 days after original comple-

tion of the well construction. Such work shall be reported on the - :tl'm_rcplaccmcnt is new well construction and shall meet all the re-

original well construction report or on a copy of the original re-
pott, 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 5370?

(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, hydrofracturing or chemical treatment opera-

tioi conducted under an approval, submit a report to the depart-

ment detailing the metheds used and results achieved.
History: Cr. chistci-,]anuary, 1991, No. 421, eff. 2-1-91; am. (2) (b} 1., (4) (a)
argig! gb), (5),(6) (&) and (7} {a) {intro.}, cr. (4) (e), Register, September, 1994, No. 465,

0-1-94; correctionin(2) {c) 1, made under § 13.93 (2m) (b} 7., Stms Regis

ter,Seplember, 1996,1\0 489.

NR 812 23 Driven po:nt (sand pomt) wells. Driven

point wells are typically constructed in sandy soil areas with a high
water table. Groundwater in these areas is very susceptible to con-
tamination. Diriven point wells shall be constructed to meet the
fo]lowmg requirements: .
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- (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, bt
at least as far as the minimum separating distances required in s.
NR 812.08.

" 7{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 asphalf platform surrcunding the well at or above the
established ground surface. In a floodfringe, the top of the well

_drive pipe shall terminate at least 2 feet above the regional flood
“elevation. Driven point wells may not be constructed in a flood-
_way.

{4) The diameter of the driven point well shall be selected and

" the expected depth considered so that the pump installation will
" meet the requirements of this chapter. For static water levels deep-
-€r than the lift of a shallow well pump, approximately 20 feet, a
- well drive pipe diameter sufficient to accommodate the packer—jet

assembly in the well shall be selected to allow pumping with a

. deep wel 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 }—Y4 inches.

. (5) The well drive pipe, not including the screen, of a driven
point well shall extend to a depth of 25 fect or to a depth 10 feet
below the static water level in the well, whichever is greater.

;. (B) Driven'p'oint 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- instaltations for driven point wells shall be com-

.pleted according to s. NR 812.32.

* - (8) When a well drive pipe is removedto replace a well screen,

quirements of this chapter.

{9) Screen selection for driven point weils is opticnal, except
that screens having any lead content may not be used.

.. {(10) Starter deillholes not exceeding 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, Jamtary, 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 deslgn 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 constructcd to meet the following
requirements:

{1} CurBING WALL. The curbing wall of a dug well shall be
concrete or steel and watertight to a depth of at least 2 feet below -
the vertical zone of contamination, but not less than 25 feet below
the established ground surface. The curbing wall through the in- -
take area shall be of adequate strength to withstand any external
pressute to which it may be subjected and shall be seated ﬁrmly
enough to prevent settling, :

(a) Concrete curbing wall. The curbing wall shall be circular
and at least 6 inches thick with concrete placed so as to be free
from voids. The concrete mixture shall conform to provisions of
s. NR 812.20 (1). The curbing wall shall be reinforced vertically
and horizontally with 3/8-inch.rods on 12—inch centers. Rods
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shall fap 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 notbe a construction joint within 10 feet of the

Concrate
« platiorm~, . 12"min
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ground surface. Construction joints shall be left rough and shall
be washed and brushed with neat cement grout before pourmg of

concrete is contmued if poss:ble

" Pump base
~ support’ mountmg

- Well seal Groind surface

. " Pump pipe between .. .

working-barrel and

! pump-head same size - : :
L. . as working-barrel st :

|

L ﬁm.”.”._'.. ARAPATH

I~ prvepoimt e

Figure 18a Hand pump instailation pm%ecied from frost mth outer casing and dra.mback mechamsm

(b) Steel curbing wall. A steel curbing wall shali 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 fromi
the interior. If wood forms are used on the exterior of-a concrete
curbing wall, they shall be removed before the curbing is lowered.
Extertor wood forms may not be used below the ground surface
Metal forms may be left in place.

(&) Annular opening. The opening between the facc of theex-
cavation and the curbing wall through the vemcal zone of contam-
ination shall be filled with clean clay slurry. . : :

(e} Upper terminal. The curbing wall shall extend at least 12
inches above the established ground surface. The ground shall be
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graded up around the curbing wall to a height of at least 6 inches
above the ground surface so surface water will flow away from the
well.

+ (2) Duc wiLL cover. The cover of the well 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 shalt 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 lo 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 1o drain away
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from the access sleeve. A manhole, if installed, shall be provided
with a 4—inch high metal curb which shall be equipped with an
overlapping metal cover, the sides of which extend downward at
least 1-1/2 inches. A tight joint shall be provided between the top
of the curbing and the cover using a nontoxic plastic sealing com-
pound. The manhole cover shdll be locked or bolted in place to

prevent entrance of water and to be safe from vandalism and acci- -

dents,

{3) EqQuipMeNT 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 812.26 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
evatuation and approval. The placement or driving of a casing
pipe into an undeveloped spring in a location easily accessible to
the public regardless of the intended use of the spring water is pro-
hibited.

(2) Water supplies using springs as a source of water shall
meet the following requirements:

(a) Location. 1. The area surrounding the spring te 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 upstope from the
spring, may not be used for any activity, including human habita-
tion, which may contaminate the spring.

2. The spring outtet shall be at least 2 {feet above the regxonai
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 willbe at least 25 fect below
the ground surface.

4. The spring shall meet the distance scpé:ation requirements :

from potential contamination sources as specaﬁcd in s. NR
812.08.

(b) Construction. The spring outlet shall be completely pro-
tected against the enfrance of surface water runoff, insects, ro-
dents and contaminants.

1. As depicted in figure 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 openings in
the roof,

b. A width of 4 fect, 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 overlapping, tight-fitting, shoebox—type cover with
4-inch high skirted sides, constructed from welded sheet steel, to
cover the access opening,

e. A 4—inch diameter or larger steel pipe sIeeve, compnsmg
a section of well casing pipe conforming to s. NR 812.17 (2) ex-
tending through the roof to a point at least 12 inches above the roof
for the passage of the pump suction and discharge pipe or a service
pipe from a pressure tank. The steel pipe sleeve shall be provided
with a one-piece top plate sanitary well seal, and
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. £. An overflow pipe with a screened outlet that terminates at
lcast 2 pipe diameters above the maximum water level at 1ts dis- -
charge point:

2. Buried discharge pipe from the spring, from a pump or any
service pipes froma pressure tank shallbe rnalntal ned ander posi-
tive gauge pressure at all times. -

3. When the pump, pressure tank, or both, are installed above
the spring outlet box, an 1nsulated housmg shall be provided for
frost protection. -

{(c) The spring shall be capable of producing water that is con-
tintously 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) (a) 1.,
Register, September, 1994, No. 465, ff, 10-1-94,

NR 812,26 Well and drillhole abandonment.
{1} Purrosg. The permanent abandonment of unused or contam-
inated wells or driltholes and norcomplying water systems is an
important step in the protection of the local groundwater quality.
Wells, especially those with stiuctural 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. (2) The owner shall perma-
nently abandon a well or a drillhole under any of the following
conditions unless the department approves the continued use of
the well or drillhole:

1. The well wateris contaminated with biological agents, bac-
teriological, viral or parasitic, and 3 attempts at batch chlorination

fail to eliminate the problem,

2. The weli or drillole 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 temporarity abandon the well ac-

_cording to sub, (4).

(b} The departiment may require the owner to abandon a well

. or driilhole under the following conditions:

1. The well water is contaminated with a substance in exceed-
ence of the drinking water standards specified in s. NR 812.06

2. The well was not constructed by the well owner or by a li-
censed well driller, or

3, The well has been temporarily abandoned for 2 or more
years,

(¢) A well driller 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. ‘Fhe 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.

(4} The department may require any person who has aban-
doned a well not in compliance with this section {o return and take
corrective action so that the well is abandoned by him or herin a.
complying manner. .

(3) REQUIR.EMENTS FOR WELLS REMOVED FROM SERVICE. Any
well or drilthole removed from service shall be properly aban-
doned according to the criteria and procedures in this section ex-
cept as exempied by s. NR 123.23 (3) (¢) 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 requiternents of this section, A well driller
or well constructor shall 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. ; e

(4) TuMPORARY ABANDONMENT REQUIREMENTS. -Any well (o
be temporarily abandoned shall meet the minimum requirements

2
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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 femporarily
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.
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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 & well or drillhole
is permanently abandoned, éxcept under par. (a), (b), (c), (d) or (e)
and only if the well or drillhole is sealed as the well ¢asing pipe
is pulled; and if any concrete or neat cement grout that settles in
the drillhole is replaced. : ' o

(a3 The well casing pipe may be removed from a dry drillhole
and reinstalled in a well on the same property within 30 days of
original drillhole construction, : e
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{b) The well casing pipe may be removed from a weli or dril-
Ihole 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, - ° S - Lo

(¢) The well casing pipe may be removed from a dewatering

well or a drillhole. Such well casing pipe may only be reused for ’

dewatering wells. -
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(dy The well casing pipe may be removed from a recently
constructed well or drillhole and reused if the well casing pipe is
inspected and approved for reuse by a department representative.

(&) The well casing pipe may be removed from a well or a dril-
lhole if the well or drilthole is completely filled with the abandon-
ment material before the well casing pipe is putled.

(6) PRE-ABANDONMENT REQUIREMENTS. (a) AH debris,
pumps, pipmg, ungrouted liner pipe and any other obstruction
known to be in the well or drilthole shall be removed if possublc
before the well or drillhole is permanently abandoned. :

(b} In a badly fractured or highly perineable geologic forma-
fion sodiuvm bentonite drﬂlmg mud may be circulated in the dril-
thole or in the wel] pnor to permancnt abandonmcnt procedures
are undertaken. © - ;

(c) The sealing matenal to be used in permanently abandonmg
a well or drilthole betwgen 2-Y% inches and 30 inches in diametet
shall be placed through a conductor {tremie) pipe or by mens of
a dump bailer except. when approved chipped bentonite is used.
Conductor (fremie) pipe used shail be any of the foilowmg

1. Metal pipe, ]
2. Rubber—covered hose reinforced with braided fiber of stccl
and rated for at least 300 psi, or
3.- For use at depths less than 100 feet, thermoplastxc plpc
rated for at least 100 psi including; :
. Polyvinyl chloride (PVC)
Cillonnated polyvinyi chioride (CPVC),
Polyethylene (PE), :
. Polybutylene (PB}, and -
Acrylomlnle butadiene styrene (ABS).

(d) The botfoni end of the conductor pipe shall be submerged
in the scaling material at all times. A conductor pipe shall also be
used for wells ‘or drillholes greater than 30 inches in diameter if
water remains trapped above the sealing material as it is applied.

(e} The flow from a flowing well or drillhole shall be reduced
as much as possible with a packer, by extending the well casihg
pipe, or by other approved means including those depicted in ﬂg-
ures 20 to 22 before it-is permanently abandoned.

(f) Abandonment of wells or drillholes with inadequate grout—
ing or sealing of the annulfar space outside the well casing pipe

an T

o

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

space, Techniques are situation dependent and may include ream-

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

sure grouting methods or perforation of the well casing pipe. . .
{(g) The well casing pipe and abandonment material may be tec-
minated as much as 3 feet below the ground surface or to a depth

abandonment. -

(7) PERMANENT ABANDO\IMENT METHODS AND MATERIALS. (a)
Methods. Once abstructions have been removed from z well or
a drillhole, it shall be permanently abandoried by filling, from the
boitorn up, with the materials specified in this paragraph and Table

C with the use of a conductor {tremic) pipe, except where the use -

of a conductor pipe is spemﬁcaliy exernpted by using one of the
following methods:

1. *Weils and driltholes completed i in unconsohdated forma-

tions’, a. Drilled wells and drillholes or driven—point wells 2-1/2
inches or larger in diameter in unconsolidated formations shail be -

filled with neat cement grout, concrele (sand-cement} grout, con-

crete, or with clay or a sodium bentonite~water-sand shurry with ™~ - : :
- the pit shail also be abandoned except when the pitis a subsurface

a mud weight of at least 11 pounds per gallon or as in subd. 3,
When clay or sodium bentonite-water—sand slurry is used, the
slurry shall have a sand content of at least 109, but not more than
25% by volume of the slurry and at least the top 5 feet shall be
filled with neat cement grout, concrete (sand-cement) grout, con-
crete or approved chipped bentonite.

b. Driven-point wells and drillholes less than or equal to 24
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 driltholes’. 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 drilthole from the bottom up to the 250-foot depth provided
that for wells or driltholes extending through more than one geo-

; logic formation, a neat cement grout, concrete or bentonite chip

plug at least 40 feet thick is placed at the contact surface between

-the adjacent geologic formations. When pea gravelis used for this
~alternative, it may be poured withiout the use of a conductor pipe

provided the well is sounded at 50--foot intervals to ensure that
bridging of the gravel in the well does not occur.

3. ‘Use of bentonite chips’.. Approved slow-hydrating ben-

“tonite chips may be used to fill both unconsolidated formation and

bedrock wells and drillholes by using instructions provided by the

. departmient with the following restrictions:

a. For wells and dritiholes 4—inch diameter and larger the total

- depth may not be deeper than 500 feet and the number of feet of
“standing water in the well or drilthole 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 drilthole 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 {c ensure that bridging of the
~gravel in the well does not occur. )

b. Not allowed for wells and drillholes lcss than 4—inch diam-

eter, and

. Not allowed for any well or dnllhole filled with drilling
mud or bentonite sturry,

4. ‘Dug and bored wells’, a. Dug or bor.ed wells shall have
the cover removed and (he fop 5 feet of curbing or concrete wail

 removed. Rock curbing may be caved into the drillkole as the well
. is being sealed only if done in a manner (o prevent bridging. The
*well shall be filled using clean clay or silf, clean native soil, ap-

‘proved chipped bentonite, concrete, concrete (sand-cement)

.- groutorneat cement I'Olltlf constru ted in unconsohdated forma-
below any future bulidmg foundation at the time of permanent 8 & ¢

tions.
b. Dug wells and driliholes constmcted partlally or complete-

“ly into bedrock shall be fiiled with neat cement grout, concrete
.{sand—cement} grout, concrete or approved chipped bentonite to

a point at least 2 feet above the top of the bedrock. The remainder

: of the well or drilihole may be abandoned using any of the materi-

als listed in subd 4. a.

" ¢. Dugor bored wells 18 inches in dxameter and smaller shall
be filled by means of a conductor (tremie} pipe, except when ben-
tonite chips are used as specified in subd. 3. or when clean clay or

~ silt or clean native soil is used and the dug or bored well is 25 feet

deep or less.
5. “Well pits’. Whena well terminating in apit is abandoned,

pumproom (alcove) adjoining a basement, Pits shall be aban-
doned by perforating the floor, knocking out one wall and filling
the pit with clean native sml Iess permeabIe than thesoil surround-
ing the pit.

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

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

Register, September, 1996, No. 489
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TABLE C
ACCEI’TABLE MATERIALS AND METHODS FOR WELL ABANDONMENT
"MATERIALS
. Clean Clay or ~ Approved Neat : - | Bentonite-sand slurry | - Chlorinated,’ . _
. WELL TYPE Silt or Clean -+ Bentonite - Cement _ Sand-cement | w/min, mud wi. 117 |~ sand-free METI.lODS.
) | Native Soil ‘Chips Grout Conerete® Grout - Tbs/gal ‘pea gravel . g
Driven-Poinl {sand- : ’ : L .
point) Wells™ & T T - . Material may be -
Drillholes £2%" " No No Yes " No Mo . “No - No poured without using
dia. - S oo - : ) . a conduetor” pipc
UNCONSOLI- Yes, pm.yided - Yes, provided top 5° L Conductor’ pipe
T p ATED o . N well is . - Dilled with near *Yes, butin | required cxeept when,
; : Wells & Ditlholes e 4" minimum = o ) cement grout, sand- | depths'below | bentonite chips or
FO&%CI;ON >2%" diameter - No-. - diameter & 500° Yes.,  Yes ; Yes cement grout or 250 pea gravel is used
: o | maximum depth conerete - : : .
' Yes {top 5" of : .
Dug curbing Pmust be | - : ‘ Conductor” pipe not
Wells ™ removed "~ Yes Yes. :Yes ~ Yes No No m;i? ;?kss :en
L following flling) | . . ) . . is iameter
‘Bedrock wells not \;iqm?:;f: : i [ *Yes, bur in xi:!;?ru;tffxc;:pp:whcn
extending through ‘N diameter & 500 Yes Yes Yes No depihs b:: low bentonite chips or
Maquoketa Shale . 250 N
. maximum depth pea gravel is used
;- — | Yes in ‘,OP 00" & *Yes, in depths Cdnductér‘ pip'n::
Bedrock wells . for 40" plugs a1 N X
. B S i . below 2507, but | required except when.
-extending through No. top & bottom - : : 4ot ar M. Skale | bentonite chips ar |
- BEDROCK Maquoketa Shale Magquoketa Shale Yes' C WSt Yes No - ontact s;Jrfaccs " - [.‘P's ed
WELLS contact surfaces { © . U : or pea gravel s *
- o L Conductor pipe
Dug- “Yes, but only in ) required-only for
: - ~ unconsolidated s placement of groul or
Wc?if “portiof of well ch - Yes . Yo Yes ‘No Ne Jconerete; or if well is
: : <18" diameter
. ¥ _ ) - Must perforate floor
WELL PITS Yes' “o Yes Yes Yes Yes No No 8 knock out I wall
’ . . s : - N of pit

Dnvcn-Pomt {(Sand-Point) W'_Ils may be pulled pnor to ﬁlhng the holc 1flhc well is 25 dccp or less:-
"The top 5 foet of dug well curbing must be knocked out 1o provide a-soil contact with the filling material.
thn concrete is used, the gravel size may not exceed 1/3 the inside diameter of the conductor pipe used,

“The terms conductor pipe and tremic pipe are synonymous. The bottom of the pipe must remain-submerged in the grout Lhroughcut l.hc ﬁllmg proccdure Conductor pipe must be mc:al p:.pc. o

‘thermoplastic pipe rated for at least 100 psi or rubber-covered hose reinforced with braided fiber or steel and rated for at least 300 psi.

Bentonite chips may only be used for wells not deeper than 500 feet and having not more than 350 feet of standing water in them. The chips must be poured 4CTOSS 4 Coarse mcsh scﬂ:cn such that
Pour rutc should not be faster than 3 min. per 50 [b, bag to prevent bridging.
40" Impermeable plugs shall shall be provided at. cach hedrock-formation change. [See 5. NR 812.26(7)a)]

excess dust docs not enter the well,
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NR 812.26

(b) Materials. 1. Neat cement grout, concrete {(sand—cement})

grout, clay slurry or sodium bentonite shurry as described in s, NR

812.20 (1) or approved chipped bentonite shall be used to perma-
nently abandon wells and drillholes where the use of such materi-
als are required in this section. Powdered bentonite may be added
to neat cement grout up to a ratio of 5 pounds of bentonite per
94-pound bag of cement.

2, Concrete shall consist of a mlxture of cement, water, sand
and gravel in the proportion of one bag Portland cement (94
pounds) (ASTM C 150, Type 1 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 (iremie} plpe
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 abandened. The abandonment report shall be filed by the person
performing the abandonment on forms provided by the depart-
ment and shall include a complete detailed description of location
of the well, method of sealing, construction and geologic features,
ifknown, Wel drillers, well constructors and pump installers shall
report to the department any unused ot unabandoned wells or drii-
lholes of which they have knowledge.

Hisory: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am {2)(ay 4., (3), (6)
{c) (intro.), (7} (a) (no.) 1. b, 2,3, a,4.a. andc. and 5., cr. (2) (d), (7) (@) 6. and
Table C, Register, September, 1994 No. 463, eff, 10-1 o4,

Subchapter 111
Requirements for New Pump Installations and Water
Treatment

NR 812,27 Pump installer requirements. (1) License
REQUIREMENT. Pump installers shall hold a valid Wisconsin li-
cense, A master plumber licensed under ch. 145, Stats., may
install a pressure tank without a pump installers license. The name
and license number of the pump installer or pump installer firm
shall be identified on the pump installation truck and similar
equipment. The identification shall be at least 2 inches in height
with at least 1/4 inch wide brush stroke. The identification shall
have a sharp color contrast with the backgmund on which itis ap-
plied. The identification shall remain legible,

(2) LoCATION REQUIREMENT. Except when the reportmg re-
quirements of s. NR 812.04 (2) are complied with, a purp may not
be installed, replaced or serviced in a well that is not properly lo-
cated accordmg to the minimum location and separation rcquu‘e—
ments in effect at the time of construction and:

(a) According to the minimum location requirements in effect
atthe time of installation of any potential source of contamination,
if the source was installed more recently, or

(b) According to the rmmmum location requuemcnts of s. NR
812.08.

{3} Pirs.-Existing pits and subsurface pumprooms shall com-
ply with the conditions cf a department approval to construct the
pit or to the minimum standards of s. NR 812.42 (2).

(4) PITLESS ADAPTERS AND UNITS. Pump installers or persons
installing pumps shall use approved pitiess adapters” and pitless
units to make subsurface connection to wells as specaﬁed ins. NR
812.31.

(6) DISINFECTION AND WELL SEALS, The pump installer shall
disinfect any potable well and water system according {o s, NR
812,22 (4) and (5) upon completion of the original pump installa-
tion and thereafltér 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 shalt
be completed before the system is placed into service. The pump

Register, September, 1996, No. 489
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instatler shall seal or cover the well with an approved vermin—
proof cap or seal.

(6) SAMPLING AND REPORTING REQU!REMENTS The pump in-
staller, or his or her agent, or the person who installed the pump,
shall collect a water sample from a potable well within 30 days fol-
lowing completion of the original pump installation and thereafter
anytime the well is entered for the purpose of installing, replacing
or repairing any equipment located within the well, and shall have
the sample analyzed for coliform bacteria at a lab certified by the
DHSS for bacteriological analysis of drinking water provided the

Iaboratory 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 departmient reconumends 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 fo collect the sample and have it analyzed,
The water sample result shall be furnished to the owner within 10
days of the receipt of the result by the pump installer.

{7) NOTIFICATION OF CONTAMINATED WELLS., Pump installers
shall notify a well owner if the pump installer becomes aware that
the water from the well contains contaminants in excess of the pri-
mary drinking water standards in ch. NR 809,

{(8) BACTERIOLOGICALLY UNSAFE WELLS. The pump installer
shail return to the well site to attempt to correct a problem with a
potable well that produces bacteriologically unsafe water, The
pump installer shalt return within 90 days after the pump instaila-
tion is completed or 30 days after the pump is placed into service,
whichever is longer, If noncomplying installation or disinfection
was not the cause of the problem, a fed may be charged by the
pump installer for any corrective work,

(9) Potable water supplies shall be protected (o prevenl back—
flow, back-sxphonage and cross—conncchons acccrdmg to the re-
quirements in 5. Comm 82.41,

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2), (4) to (6}, cr.
(8)and (9), Register, September, 1994, No 465, cff 10-1-94; corect[onin(Q)made
uvnder 5, 13,93 (2m) (h) 7., Stats., Register, September, 1996 No. 489,

NR812.28 Pump and supply pipe. Pump discharge and

“supply piping shall conform to the specifications in s. NR 812,17

for steel pipe or shali conform to the requirements in the “Pipe and
Tubing for water services and private water mains” table in ch.
ILHR 84, except that Type M copper pipe may not be installed un-

- derground. Pipe used for year—round installations shall be pro-
~ tected from freezing. Lead- basadsolderforp:peconnecuons 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 recomumends the insla.llanon of to;quc 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 81229 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 asphal! platform surround-

ing the well casing. For wells in floodplains, the top of a well shall
terminate at least 2 feet above the regional flood elevation. Pits
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may not be installed in a floodplain. Approval shall be obtained
for termination of & well in a pit.
History: Cr. Register, January, 1991, No. 421, off. 2-1-91.

NR 812.30 Vermin-proof well caps and seals,
{1) REQUIREMENTS AND DEPARTMENT APPROVAL CRITRRIA. New
wells shall be sealed or covered with an approved weather and
vermin-proof compression type well cap or seal installed on or in
the top of the well casing pipe. Examples are depicted in figures
23 and 24, All well cap or seal approvals shall be based on materi-
als of construction, method of venting, effectiveness of gasket,
ease of removal for inspection of the inside of the well and method
of attachment to the well casing pipe. Stud bolts are preferred. The
nuts and bolts shall be made of material such that corrosion is
minimized, A list of approved modeis is available from the depart-
ment,

Note: Requirements for vermin—proof caps and seals for existing wells are listed
ins. NR 812.42 (8). ‘ _

(2) WELLSEALTYPE. When a sanitary well seal isused 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-
er vent shall be provided for the well cap or seal for all drilled wells
except when the well.is a flowing well and the well head must be
maintained watertight. The well vent pipe or vent opening shall
provide at least 0.25 square inches of open area, excluding the area
occupied by the material of the screen. Vent pipes extending
above the well casing pipe shall terminate in a downward facing
bend and shall be screened. Screens shall be made of material not
easily corroded and shall be firmly seated in the vent opening.
Vent openings incorporated as part of the underside of an ap-
proved well cap or seal are allowed.

(4) HoLp-powN 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) CONDUIT FOR ELECTRICAL CABLE, Pump electrical cable
shall be protected in a metal or plastic conduit, The conduit shall
be threaded tightly into the well cap or seal or shall be sealed in
an equivalent maaner, If the electrical wires are buried beside the
well, the bottom of the conduit shall extend 3 feet below the

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

If the conduit extends from the well seal to a basement, the end of
the conduit shall be sealed in a watertight, vermin-proof manner.

History: Cr. Register, January, 1991, No. 421, efi. 2--1-91; am. (1), (3)and(5),
Register, September, 1994, No. 465, off. 10_1-94.

NR 812,31 Pitless adapters and pitless units. Pump
installers or persons installing pumps shall use pitless adapters or
pitless units approved by the department to make subsurface con-
nections to wells, Nonpressure conduits may not be used, unless
a variance is granted by the department.

Notet In arcas especially prone to hghtnmg strikes to wells havmg submersible
pumps, the department will grant variances to the prohibition against nonpressure
conduits,

(1) DEPARTMENT APPROVAL CRITERIA. The design criteria on
which pitless adapter or pitless unit approvals are based include,
but are nof 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-on orbolt—on pitless adapter or an approved fac-
tory—assembled pitless unit, Approved weld—on adapters or ap-
proved pitless uniis shall be welded or threaded to the well casing
pipe according to sub. (3) or (4). All welding shall be performed
in accordance with 5. NR 812.18. An approved clamp-on or bolt—
on pitless adapter may only be installed for a well that will serve
a single family residence. An approved clamp-on or bolt-on
adapter may only. be installed by a pump installer. It shall be
instafled according to any approval conditions and according to
the manufacturer’s instructions,

Note: The Department will reevaluate the effectiveness of clamp—on and boli-on

adapters over time and may request information from pump installers concerning
location of installations, manufacturer’s rame and model number,

(b) Theinside diameter of a pitless unit may not be smatter than
the inside diameter of the well casing pipe. No part of a pitless
adapter may extend into the inside of the well casing pipe so that
setting or removal of the pump, pump piping or other appurtances
is impeded. -

(c) An above-ground discharge shall be provided for all school
and high capacity wells except that an approved pitless unit or an
approved weld-on pitless adapter may be installed if the welded
or threaded joints are pressure tested for leakage as depictedin fig-
ure 29 or by a comparable festing 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 department employee may witness
the test.

(d) Anabove—ground d!scharge 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) PrILESS UNIT CONNECTIONS TO STEEL WELL CASING PIPE. (a)
Yhen 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
for the top of the well casing pipe and welding the beveled end of

:the unit to the beveled end of the well casing pipe.

- -2, Cutting threads on the top of the well casing pipe with a
pipe die and threading a full-standard recessed coupling water-
tight tothe 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
on the other end and meeting the requirements of s, NR 812.17 (2},
to the cut off top beveled end of the well casing pipe and threading

.a full-length standard recessed coupling watertight to the

threaded end of the unif and {o the nipple. The top of the well cas-
ing pipe and the bottom of the pipe nipple to be welded shall both
have beveled ends. If the pitless unit has female threads, the unit
may be threaded watertight directly to the threaded end of the nip-
ple. , ‘
4. Reaming out the threads of a full standard recessed cou-

" pling, atleast 1/3 the length of the coupling, and welding the cou-

pling to the top of the cut—off well casing pipe with a fillet weld
on the inside or the outside contact surface of the coupling.

(b) When installing an approved factory assembled pitless
unit, the following restrictions shail 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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2. The threaded ends of a short model, factory-assembled plt- '

less unit may not be welded to the top of a cut-off wel casing pipe
nor £ the section of riser pipe extending from the unit to ground
grade, except thal the unit may be welded to the cut—off well cas-
1ng pipe and to the riser pipe if the énds of the unit, the well casing
pipe, and the riser pipe are cut and beveled according to sub. (@)
1.

3. ‘Factory—assembled pitless units, including those fabri-
cated with pitless receiver tanks, may not be connected to the well
casing 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 ay not be welded after they are attached
to thermoplastic well casing pipe. The thermoplastlc coupling
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NR 812.32

- shatl be threaded onto the pitless unit before it is sotvent cemented
* to the top of the thermoplastic well casing pipe. This is depicted

in Figure 31.

(b) Only approved lubricant spemﬁcally intended for use wu:h
thermoplastic well casing pipe may be used with threaded cou-
plings used for pitless units and pitless adapters. A threaded joint
shalt be tightened no more than one full turn using a strap wrench.

{c) Threaded couplings may only be used for installation of pit-
less units or pitless adapters after placement of the well casing
pipe.

() 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.

() When thermoplastic well casing pipe is extended above the

. depth of the buried pump.discharge line, the thermoplastic pipe
- shall be contained in a pumphouse or in an oversized steel pipe ex-
* . tending from below the frost depth 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. Pltless rccewer umts shall be ap-~
proved by the department.’

(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,

(D) An approval shall be obtained for the installation of a bu-
ried pitless receiver tank having a gross volume greater than 1,000
gallons,

History: Cr, Register, January, 1991, No, 421, eff, 2-1-91; am. (intro.}, (1}, (2}
(a), (b) and (a}, (3) (a) 3., (5) (@) and F'gum28 ct. (5) (intro.), Register, September,
1994, No. 465, ¢ff. 10-1 " 44,

NR 812.32 Pumps. (1) GENERAL PUMP INSTALLATION RE-
QUIREMENTS. (a) The instatlation of pumps shall be planned and
carried out so the pump will be:

1. Installed so it and its surroundmgs are in a sanitary condi-
tion;

2. Properly sized so as to provide the volume of waler neces-
sary, where obtainable, for an adequate water supply;

3. Designed to meet the well characteristics and not exceed
the yield of the well except when the available aguifer is low pro-
ducing;

4. Installed for operation without priming or breaking suc-
tion;

3. Insta[ied in such manner as to provide adequate protection
against contamination of the water supply from any surface or
subsurface sources.

6 Installed in a manner so that it is accessablc for mainte-
nance, repair and removal.

{b) Pump motor lubricant or coolantml shall be USDA or FDA
approved food contact grade formulations.

Note: Such formulations are usually based on National Formulary, whlte food
grade mineral oil or inhibited propylene glycol with FDJA approved components.

(c) Every pump shall be installed with an above-ground dis-
charge such as depicted in figure 32, an approved subsurface pit-
less adapter or pitless unit such as depicted in figure 33 or an ap-
proved subsurface well ‘casing pipe connection.’ :

(d) When water is pumped or flows 1o d1scharge into a body.
of water, the end of the discharge pipe shall be extended at least
2 pipe diameters above the highest elevition of the waler.

(2) OFF-SET PUMP INSTALLATIONS. (a) Buried suction pipes
1. Buried suction pipes shall be enclosed in a pressurized conduit
and the annular space between the 2 pipes shall be maintained un-
der system water pressure at all times provided by a pipe extend-
ing from the pump watertight to the conduu
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Note: In areas especially prone to llghtmng strikes to wells having submersible -
pumps, the department will grant variances to the prohibition agamst BONpressurs
conduits.

2. When a suction pipe crosses a sewer, the suction pipe shall
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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 bew e]ed may be used in licu of
a full pipe coupling.

Above grade 3
entry intfeo. &
building .ser‘vec/ &
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Figure 25. Pump installation for a \.vell with a pitless receiver te.nk; ‘(For acceptable procedures for connection of the unit 1o the well casing pipe sees. NR 812.31 ().

3. Pressure conduils may terminate at the end of a horizontal
pipe entering a basement, Any unburied punip suction pipe in'the
basement not enclosed in a pressurized conduit shall be at Ieast
one foot above the basement floor. A pressure (box) elbow may
be used to extend the pressurized conduit to a point above the
basemeni floor. Pressure {(box) elbows may be buriéd. '

4. A shallow well pumnp shall discharge to a seal—cross fitting
before being connected toa pressure tank. A contro! valve may not
be installed in the discharge pipe betwecn the pump and the seal—
cross fitting.

5. Figures 34 to 36 depxct offset pumps w1th puless adapters
and pressure conduits,

(b) Pump height, The department rccommends that the puinp
impeller or cylinder for offset pumps be located at an elevation
above the established ground surface but shall be focated at an
elevation not subject to flooding and at least one foot above the
basement or pit floor, ,

'(3) PuMPINTAKESETTING, When a well is constructed inanun- .
consolidated formation, the pump intake shall be set at Ieast 5 feet
above the bottom of the well casing pipe or drive pipe casing or
above the top of the screen, This is depicted in figure 37. When a
pump is replaced and set to a greater depth in a well, an attempt
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shall be made to ascértain 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-
seclion in low permeability, low yielding formations.
{4) BURIED DISCHARGE LINES FROM SUBMERSIBLE PUMPS. (&)
Pressure requirements. Buried discharge lines from submersible
purnps shall meet the requirements of s. NR 812,28 and shall be

maintained under systern pressure at all times. Check valves may

not be placed in thé pump dischdrge pipe beyond 4 buried section

of pipe between 3 well and a pressure tank. The check valves shall

be located at the top, of the submersible pump, or in that portion
of the dlscharge pipe before it becomes buried, 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 piping 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 liné; or

b. Atleast 18 inches below the bottom of the sewer measured
from the top of the water line; or
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c. Within a waterproof sleeve made of matenals as specxﬁed
for sanitary building sewers in ch, ILHR 84,

2. 'When a water discharge line extends parallel or roughly
parailel 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 feast 8 feet honzomally from a sanitary sewer,
measured from center to center of the 2 pipes.

b. Bxceptas prov:ded in subpar. c., water discharge lines 2 in-
ches or smaller in-diameter shall be separated at least 30 inches

horizontally froma samtary sewer, measured from center to center .

of the 2 pipes.

(c) Water discharge lines 21nches in dlameter and smaller may
be installed less than 30 inches horizontally separated from a sani-
tary sewer if the bottom of the water discharge line is installed at
least 12 inches above the sewer, except that portion of the water
discharge line within 5 feet of the point where the line enters the
building may be less than 12 inches above the sewer.

(d) A water discharge line shali be separated from a storm sew-
er by at least 6 inches.

(5) PuUMPS 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
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Figure 26. Faeterywassembled spool pitless unit installation, (For acceptable
procedures for conncction of the unit to the well casing pipe see s. NR'812.31 (3)).
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(b) :Lineshaft turbine pwmps. 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. *8pecific sealing requirements’. The discharge head for a
lmeshaft turbine pump may be installed over the well casmg pipe
under the following conditions:

" a. A minimum 12 inch high concrete pump platform shall be
poured surrounding the well casing pipe. The well casing pipe
shall prolecr al least one inch up mto the pump d:scharge head as

dep;cted in fi gure 38A L L

Figure 27, Non-spool type pitless units. (For acceptable procedures for conneéction
of the units to the weill 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 cast iron
or steel subbase sanitary ring at least one inch thick shall be bolted
to the base of the discharge head and installed surrounding the
well casing pipe. A compressible neoprene gasket shall be
installed between the base of the discharge head and the sanitary
ring or subbase unless the metal surfaces are machined, Thisis 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.

¢. Ifa 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 {o the casing flange and a compressible neopréne gasket
shall be installed between the 2. This is depicted in figure 38D,

Register, September, 1996, No. 489
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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.toc. .

3, ‘Lubrication of lmeshaft turbme pumps a. -Walcr lubri-
cated lineshaft turbine pumps shall be used for potable wells, In

water levels deeper than 50 feet, the pump column bearings shall .
be pre—lubricated prior to pump start up, Lubrication during pump

backspin shall be provided if necessary. Water. for lubrication of
pumps shalt 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 iubricated 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 %0°

To bewakrtight
fitlet- wekded
o well casing pipe

WISCONSIN ADMINISTRATIVE CODE
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except when the pump operation is expected to lower the water
Ievel 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 Nauonal Formulary white, t‘ood
grade mineral oil,

Note: Thedepanment may a]Iow the mstailatmn of oil lubricated lineshaft turbme )
pumps for potable wells when the pumping water level is lessthan 250 feetdeep whcn
unigue circumstances warrant such installation.

(6) DISCHARGE LINES FROM LINESHAFT 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.

Nofet Where backspin may be expected to occr, the dcpanmcnt 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 auy buried
portion of discharge pipe. When water is pumped to a pond or oth-
er body of walter, 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 punes. {a) Hand pump heads shall be designed and
fabricated so there are no unprotected openings, other than the
spout, to the interior of the pump. The water spout shall turn down-
ward and be closed on top. If a separate watertight port is provided
for priming, it shall be sealed watertight when not being used. Un-
sealed openings may not exist in the pumpbase. If the pump is
installed outside, a concrete crack—free watertight pump platform
at least 6 feet in diameter, as 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 & feet from the
well with a drain pipe or watertight channel,

(b) Hand pumps shall be connected ﬁrmly 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
be used as a delivery pipe in the pumping operatiori, éxcept when
the well casing pipe is under continuous pressure as with a pack-
er—jet pump installation. .

{9) PUMP INSTALLATIONS FOR.FLOWING WELLS. (a) Under-
ground pipe connections. Underground pipe connections may
only be made to a flowing well with an approved pitless adapter,

(b) Unprotected suction lines. An offset shallow well pump
may not be connected directly to the buried pipe exiting a pitless
adapter or unit of a flowing well or to a pipe extending out of the
seal at the top of the well and redirected back into the ground., Bu-
ried piping from the flowing well shall discharge to a surge tank
having cither an overflow pipe or an air—vacuum relief valve
installed in the top of the tank. A booster pump shall be connected
to the surge tank and discharge into a pressure tank.

{c) Overflow piping. 1. When a flowing well is placed in use,
the flow from the well shall be regulated by means of a control
valve with a screened outlet or with a restricting orifice to prevent
waste of water. The control valve shall be restricted as much as
possible and closed if the flow ceases.

2. A controlled overflow pipe or other means shall be
instalted for a fiowing well to prevent damage from overflowing
water or to prevent freezing of the top of the well,

3. Overflow to prevent freezing shall be limited to a minimum

to preserve groundwater and water pressure, The overflow pipe
shall be installed to extend at least 12 inches above ground grade
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or shall exfend from a surge fank. 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 atthe

well and the receiving drain shall discharge to the ground or to a
gravel pocket at a point at least 8 feel 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, 42§, eff. 2-1-91; am. (2) (&) 1. ‘and 5.,
(6) (b) and Figure 32, renum. {(4) (b), (6) (c), (D and (8) to be (4) ) 1., (T (D) and

am, {7),(9) (¢) 2. and 3., ¢r. (1) (a) [ (d) and (4) (b) 2. Regls!er, September. 1994,
No. 465, eff. 10-1-94.

NR812.33 Water storége vessels. The department rec-
ommends that pressure tanks be sufficiently sized to provide the
minimuom pump run time > recommended by the pumnp manufactur—
er

Note: Community water systems regu!alcd undcr ¢h/NR 811 are required le ha.\ ¢
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 restricting contamer, 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-

' \_’a:cwm G._wg‘e
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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 shail meet the followm g speci-
fications:

1. Pressure tanks to be buried sh1l[ be constructed of steeI fi-
berglass or other comparable non—metallic composite material,
Steel tanks with metallic discharge piping, meeting the require-
ments of 5. 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 othier 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 & surface air check kit be installed fora
busded pressure tank 1o check, maintain and adjust the air 'pmssum pre—charge of the
tank. Also, inunconiaminated soil areas, p:pe and pipe connections to the tank should
be made with flexible pipe and fittings meeting the requirements of 5. NR 81228 to
minimize strain of pressure on the tank ot the tank ﬁlungs
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Figure 29, Method for pressure testing a pitless adapter or anit.
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2. Pressure tanks having a gross volume in excess of 500 gal-
lons, and not having a waterto air mterface bladdcr, shall have the

following:

least above ground grade. -

b. Each tank shall have an access manhole, dram and pres—
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sure gauge, pressure relief valve, water sight glass and pressue or
probe aperated controis for the puinps.

¢. Anair compressor or other su1table means to add air 1o the
a. If the tank is burled all electrical conlrols extended to at tank.

Note: The depanmem recommends thaz the tank have bypass plpmg to aHow op-

|

L

A e )

eration of the system while the tank is bemg repaued of pamled

LEGEND

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

'B. A male_threaded unit

screwed into full coupling(s)
{1/3 reamed), which are

" welded onto unthreaded .,
. well casinglsh.

-'C. A female threaded ﬁnit .

screwed onto threaded pipe.
nipple which is serewed into
full coupling (1/3 reamed),
that is welded onto unthreaded
wetll casing.

St Ex terior weld

SR Intenor weld

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.



187 DEPARTMENT OF NATURAL RESOURCES NR 812.33

 SHORT BODY FACTORY ASSEMBLED PITLESS UNITS

Wy
E LEGEND
s Exterior weld
. o
CTInES Interior wald
- s Internal solvent weid

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

A male threaded metal unit
screwad into plastic couplings,
which are solvent welded onto
piastic well casings.

FULL LENGTH FACTORY ASSEMBLED PITLESS UNITS

NW—‘ Vv_—l

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

A mais threaded metal unit
scrawed into plastic coupling ,
which is soivent welded onto

plastic weil casing.

Figure 31. Pitless unit connections for wells with thermoplastic well casing pipe.
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Figure 33, Pump installations for wells with pitless adapters.
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Figure 34. Shallow-well pumnp installation for a dmen—pomt well. A pressure (box) elbow may be used to extend the pressurized conduit to a pomt above the basement
X i floor. The pressure (box) cibow may be buded.
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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. Offsct pump installation discharge piping using a buried box {ball} elbow. Figure prepared by T. Roos.
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Figure 37, IHustration of requirement that (ke pump imake shall be installed at least 5 feet above the top of well sereen in an unconsolidated formation well.
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Fignre 39, Ilustration of & high capacity well pump installation depicting requirements for pumpage and water level measuring devices, well vents and airrelief vacunm :

breakers.

(b) Pressure tanks larger than 1,000 gallons gms& volume, An
approval shall be obtained for pressure tanks having & gross vol-
ume greater than 1,000 gallons. The department recoromends that

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 in 5. NR 812.36
(2) toprovide access to the head of the tank, The pit shall have oth-
er additional support cradles. This is depicted in figure 44, Pitless
receiver tanks having a volume greater than 1,000 gallons may be
installed without an access pit.

(2) NONPRESSURE STORAGE VESSELS. Nompressure 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 deseribed in 5. NR 812.33 (1. :

(b) Reservoirs and elevated storage tanks. A reservoir may be
constructed {o 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 rot be planted within 25
fest of a reservoir, ; R : .

b. An exposed overflow pipe shall be located just under the
roof of the reservoir or outside the elevated storage tank and shall

_extend at least 8 feet away. The overflow pipe shall terminate with
pressure tanks having a volume greater than 1,000 gallons be. .

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 a rate 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 110380 for bolted
construgtion,

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 shaill extend through the
siructure,

'b. An impervious flexible water stop strip for wall construc-

. tion joint and a reservoir drain facility shall be installed before the

concrete is poured.

¢. The floor of the reservoir shaill 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 sirip for a construction joint with the walls.

d. The walls of the reservoir shall be reinforced poured con-
crete at least 6 inches thick and terminate above the established
ground grade,

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 entitely 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 requlrements ins. NR812.26 (7) (b)2.or
81236 )by 1. - o

{3) PAINTING AND CATHODIC PROTECTION. Metal surfaces shail
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 AW WA, Inc., 6666 W. Quincy Avenue, Denver,
Colorado 80235, =~ =
History: Cr, Register, January,: 1991 No, 421, eff. 2--1-91; am. (1) (a) (m!c), o

(b}, (2) (b) 1. a., Register, September, £994 No. 465 eff. 10—1—94 am. (1) (a) (in-

tro.), 1, Reglster, September, 1996 No. 489, eff. 10-1-96.

NR 812,34 Sampllng 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 freatment equipment. The sampling
faucet shall be installed at least 12 inclies 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 atleast
1/4 inch in diameter and has a smooth end. When a petcock is
instatled for a sample 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 instailed 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-
1er, September, 1994, No. 465, eff. 10-1-94.

NR.812.35 Yard hydr_ants.- Yard .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 1nstalled and maintained in accor-

‘dance with ch, Commn 82,

(1) For yard hydeants wuh 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 undérground 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 w1th hose
threaded outlets shall comply with par. (a} or (b).

(a) A hose connection vacuum breaker shall be installed on the
hose threads, or

{b) Areduced pressure prmmple 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. chum:d walemght conerete pump platform for hand pumps installed outside, The platform shall bc mounded
s0 water does not accumulate around the well casing.
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Figure 41. Overflow piping arangement for a flowing well with a submersible pump.
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Figure 42, Flowing well installation with a surge tank instead of an overflow piping arrangement.

(3} Yard hydrants without underground bleeds and without
hose threaded outlets may-be installed without additional back~
flow protection if the outlet of the yard hydrants complies with the
air gap requirements in s, Comm 82.41. -

Note: Chapter ILBR 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
recelve device approval from DILHR. Chapter Comm 82 requirements do not allow
backfiow preventers to bo buricd or installed in a pit. Installation of hose connection
vacuum breakers inareas subject to freezing must be of the type that allows draining.
DILHR plan approval must be received prior to the installation of a reduced pressure
principle backflow preventer. Reduced pressire principle backflow preventers must
be installed by a plumber licensed under ¢h. 143, Stats, and listed by DILHR 1o do
such work. The device must be tested atleast once a year by a DILHR listed backflow
provention device tester,

History: Cr. Register, January, 1991, No. 421, off. 2-1-91; correction in {intro.)
made under 5. 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,

NR812.36 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 (anks or heads of pressure tanks may not be
constructed without prior written approval. Subsurface 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, shatl be
drained fo 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 instatlation equipment, The inside area of a pit may not be
less lhan 24 square feet.
"Width’, The width of the plt 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 reof thicknesses’. The wall thickness
shall be at least 6 inches and waterproof. The floor thickness shail
be at least 4 inches when the floor bears on a footing. Floors used
as a wall footing shall be at least 6 inches 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 or crushed 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 a2 28—day design strength of at least
3,000 Ibs. per foot and a stump test of no more than 3 inches may
be used.

2. ‘Watertight juncture’. The junction of walls, floor and roof
shail 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 pitroof, deck or wall top shal}
be above the ground surface.
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(c) Manhole opening, 1. ‘Placement’
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
dlrectly over the well.

. 'Size’. The manhole opemng shall be at least 20 mches .

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.

‘Curbmg. . The manhole opemng shall be provided with
a ralsed concrete curbing at least 4 inches thick. The curbing shall
extend at least 4 inches above the pit roof. '
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4, *Cover'. A structurally substantial, watertight, overlap- -

- ping, tight-fitting, cover with skirted sides at least 3 inches high

shall be provided for the manhole. The department recommends
that a welded sheet steel cover be used, but a cover made out of
lumber and covered in turn w1th sheet metal or tin may be accept— :
able if waterproof. '

5. ‘Bxceptions’, A walertight cast imn manhole Trame and
cover with a gasket may be substituted for a curbed manhole.
When the pit is a subsurface pumproom (alcove) adjoining a base-
meni foundation, a watertight concrete plug may be substituted
for a curbed manhole if the roof of the pit terminates in a walkway,
breezeway, patio or porch, providing the pit is reasonably accessi-
ble.
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Figure 43. Overflow piping arrangement for a flowing well with a surge tank and with no pump.

(d) Drainage. 1. *Gravity drain’. The pit shall be drained by
a watertight gravity drain discharging te the ground surface at a
point at least 8 feet from the well. The drain shall be constructed
of materials conforming to ch. ILHR 84 and shail have a minimum
diameter.of 2 inches with a screened outlet. -
2. ‘Pits adjoining basements (alcoves)’. The subsurface
pumproom pif may be drained to the basement floor if the pit floor
slopes toward the ‘basement and if the basement is adequately

drained. If the basement is not adequately drained, a gravity drain

shall be, provided for the pit, The. pit floor shall be one feot above
the basement floor. ,
Note: Pits adjeining basements (alcm £8) are “subsurface pmnprooms
(e) Termination of well casing pipe, The well casing pipe shall
terminate at least 12 iriches above the pit floor and be provided
with an approved watertight seal,

() Venting. 1. *Pit’. A pit should be vented with two, 2-inch

diameter or largér 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 pit
and terminate with a teturn bend and a screened outlet.

(g) Pump installation. The free space in the pit around the welt
casmg pipe shall be maintained $o that the top of the well casing
pipe is readily accessible for instaliation, adjustment or removatl ~
of an approved well seal and for the mstallatton and removal of the
pump or piping.

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

NR812.37 Watertreatment. (1) st:opé. This section ap-

" plies to treatment of water for potable use in a private or noncom-

munity water system except for the disinfection treatment, batch
chlorination, and acidification prescnbed in ss. NR 812,22 and
812.41..

{2) GENERAL STANDARDS, (a) Water treatment devices
installed in a water system shall have a DILHR plumbing product
approval in accordance with chs. ILHR 82 and 84. : :

(b) Awater supply to be treated for health related contaminants
or requiring approval under sub. (3) shall produce bacteriological-
ly safe water prior to treatment, unless the department determines
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that a bacteriologically safe water supply is not available. The wa-
ter system owner or operator shal 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.

Nofe; The department recommends that a bacteriologically safe water supp]y be.
used when any water treatment dc\m:e:s instalted for removal of any comaminanl for
any parpose. e

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

F(/Air unloader
T |
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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 licensed plumber if installed following the pres—
sure tank;

2. L1censed pump mstalier if mstalled before the pressure
tank: or

3. Property owner in a one family building owned and occu-
pied by the owser as their home ‘or farm building, except where
a DILHR licensed plumber is required by local ordinance.
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Figure 44, Pump instaltation for a well with a submersible pump and a buried pressure tank Zess than 1,000 gallons middie dramng, or greater than 1,000 gallons, at
right,

{e) Treatment for control of. bactenologically unsafe water in
a private or noncommunity water system or for control of contam-
inant levels in excess of primary drinking water standards or
health advisories in a noncommunity water system shall be con-
sidered only after constructing a new well or reconstrugting anex-
isting well in accordance with criteria specified by the depariment
staff or after the depariment determines that an alternative safe
waler system is not avatlable.

(f) The installation of a water treatment device shall supplc—
ment and not replace proper weli Iocauon, constmctton and water
supply protection,

(g) Unless otherwise stated in the department’s installation ap-
proval, treatment devices requiring approval under sub. (3) shail
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,
hoilers used for space heating, turf sprmkler systems and non-—
food process walter, : :

Register, September, 1996, No. 489 -

(h) Dlscharge or dlsposai of contammated wastewater, filter
media; or gases shall comply with apphcable Stafe and Federal
regulations.

(i) All chemicals used for addition to a water system shall be
certified by NSF according to NSF Standard No 60 or shall be ap-

. proved by the department.
Note: Thelisted NSF standard is avallab!cfurmspocumat thc depaﬂmentofnatu
tal resources, the secretary of state and the revisor of stawies, and may be obtained

for personal use from the National Sam!auon Foundation Tesung Laboratories, Inc.;
PO, Box 1468, Ann Arbor,MI 45106,

{(3) INSTALLATION APPROVAL REQUIRED. ‘Departiment instatia-
tion approval shall be obtained prior fo installation if any of the
following conditions apply: =

{a) The water freatment dewce is intended to conlml bacter;o-
logically unsafe water.

{b) The water treatment device is to be mstalled on or within
the well or when waler treatment occurs within the well,

(c) The water {reatment device is intended to control contami-
nant levels in excess of primary drinking water standards in a pri-
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vate water system and the contaminant levels exceed the influent
concentrations specified in the DILHR plumbing proditct approv-
alletter. " - e e : . e el
{d) The water treatment device or treatment systém is intended
to control corrosion or to control, or remove of prevent contami-
nant levels in excess of primary drinking water standards, health
advisories of action levels in a noncommunity water system. :
(¢) The department informs the water system owner or opera-
tor that the water system contaminaiion is complex and depart-
ment installation approval of a water treatment device is required.

DEPARTMENT OF NATURAL RESOURCES
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Complex contamination of a water system may include, but is not
limited to the following: IR SRR

1. Muliiple contaminants; ’ =

2. Contaminants in excess of health advisory levels; or

‘3. Contaminants in excess of public health groundwater qual-
ity standards. ' T : s

(f) The department has ordered the discontinued use of & water
system. R o ' '

(g} Fluoride treatment of a water system. ‘ o

.(h) The installation of a water treatment plant facility. .
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(4) APPLICATION AND APPROVAL CONDITIONS. (a) In addition: ment device; provide asketch of the proposed installation; include
to the information required in s; NR 812.09 (2), the department  information on results of an analysis of coliform bacteria taken
may require the applicant to describe the proposed water treat-  within 6 weeks of application and analysis of contaminants in- -
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tended to be controlled by the water treatment device; and de-
scribe the proposed water quality monitoring, operating, and
maintenance programs, Additional sampling and information
may be requested depending on the nature of the contamination
and other site specific conditions. Analysis of samples shall be
petformed by a Wisconsin certified laboratory.

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

cluding perrodw samplmg and analysis, device maintenance, and

inspection provisions in 1ts 1nstallat10n approval of a water treat-
ment device.

(c) The department may require the owner to file 4 statement
on the property deed regarding the need for a water treatment de-
vice.

(d) The depariment may require the water system owner or op-
erator 1o shut off, by pass or disconnect a water treatment device
instatled upstream of the first sampling faucet after the well for a

-period of up to two weeks in order to oblain a sample of untreated
water for purposes of analysis for coliform bactetia or other con-
taminants.

(e) Ataminimum, fluoride treatment instalations or corrosion
conirol treatment system instaliations shall comply with the fol-
lowing standards:

1. -The fluoride or the corrosion contro! chemical i is added
with a positive displacement—type feed pump;

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
interfock with a flow switch connécted in seties 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
clevation 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 aliernative 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 dernal or inhalation exposure’

routes.
History: Cr, Register, January, 1991, No. 421, ¢ff, 2-1-91; am. {3} (d), (4} (e} {(in-
tro.), k., 3.t0 6., cr. (2) (i), (3) (b}, Regislcr,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 injection of fertilizers or pesticides into a potable well or wa-
ter system is prohibited. Fertilizers or pesticides may be used with
polable 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 peint at least 2 feet above the established reser-
voir or pond overflow elevation,

(2) NONPOTABLE WATER SUPPLIES. (a) Injection of fertilizers.
1. Injection of fertilizers into a nonpotable well, well pump suc-
tion pipe or pump column is prohibited,

2. Fertilizer may be injected in the discharge pipe of a booster
pump delivering water from a tank or sealed pond into which the
well pump discharges through an air gap from a point 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
displacement type chemical feed pumgp or other approved equip-
mient at a point downstream of a reduced pressure principle back-
flow preventer which complies with ch. THLR 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
chemicat from the water system. -

. 4. Fertilizer may be introduced into the wel[ pump dtscharge

plpe of a nonpotable water system if it is aspirated into the well

pump discharge pipe with a venturi-type _a_spirat_(_)r and the injec-
tion point i$ downstream of a barometric pipe loop extending at
least 35 feet above the highest part of the downstream discharge

piping.’

(b)) Iijection of pesticides. 1. The injection of pesticides into
a nonpotable well, well pump suction pipe or pump column is pro-
hibited,
i ¢ 2. Pesticide may be injected in the discharge pipe of a booster
pump delivering water from a tank or pond into which the well
pump discharges through an air gap from a point at least 2 dis-
charge pipe diameters above the overflow level of the tank or
pond.

3. Pesticide may be injectedinto the well pump dlschargc 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 complies with ch. ILHR 84 and is installed in the
well pump discharge pipe at the well site but subjcct to the follow-
ing conditions:

“a. The department shall be notified by the owner of the non-
potable water system of when and where a reduced pressure prin-
ciple back{low 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 ¢h, Comm 32,

¢. The reduced pressure principle backflow prevester 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 {rom an irriga-
tion system in which pestxmdes continue to be injected into the
well pump discharge pipe,

. Annual testing of the reduced pressure pringiple 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
yeat, and -

f. Pesticide apphcatmn and use in comphance w1th this sec-
tion shall conform to ch. ATCP 29.

Note: Lists of DILHR approved reduced principle backdflow prcwcntcrs are avail-
able from DILHR. Listing asa tester of reduced pressure principle backfiow prevent-
ers may be obtained following successful compiction of a raining course accepted
%'frlr]ﬁm Lists of testers willing to perform the reqmred testing are available from

4. Pesticide may be introduced mw 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

Ieast 35 feet above the lughest part of the downstream discharge

piping.

History: Cr. Reg;ster, January, 1991, No. 421, eff. 2-1-91; comection in (2) (b)
3, f. made under s. 13.93 (2m) (b) 7., Stats,, chlsier, Septemnber, 1994, No. 4653
corrections made under s, 13,93 {Zm) {b) 7., Stats,, Reglster, Seplember, 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 pumping well water lev-
els for any high capacity well and may require the operator of the
well to submit monthly reports of this information, Installation
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shall be made in s manner as to prevent entrance of contaminants
to the water- system and in comphance wu;h approvai condltlons '

and as depicted in figure 39.

(a) ‘When an air line with altitude gauge is mstalled ina wel]

the equipment and installation shall meet the followmg reqmre—
ments;

<1, When the top of the well is not heused ina 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 casily removed and stored in a dry place when water levels

are not being measured, The “air quick—disconnect” fitting shall .

be installed to point downward or shall be capp&d such that con-
taminants canhof enter the air line.

2. Asilicone rubber scalantor a waterught threaded metal fit-

ting shall be used to seal the openmg in the pump discharge head:

or the well seal through which the air line extends,

(b) When an elecirical water level sensmg dewce, a steel tape .

or similar means for use in measuring water levels is used i in lieu

of an air line with altitude gauge, the apening in the pump dis-
charge head or well séal used for the measurements shall be sealed

waterlight when water levels are not bemg measured.

(2) RECORDING TOTAL WATER USAGE, The department may re- -
quire the installation and calibration of means for the recording of
total water usage from z high capacity well and may require the
operator to the well to submit monthly reports of this 1nformation )

Hlstory Cr. Reglster, January, 1991 Ne. 421 eff ?ﬁl 91,

NR 812,40 Above ground pumphouses.
structure is constructed fo house a well, pump, pressure tank, other
appurtenances or any combination thereof, the structure shall be
weather— and frost-proof, if needed. Above ground pumphouses
shall be constructed with the foilowing minimum features:

(1} When a pouréd—concrete floor is provided, the top of the

floor shall be at Ieast 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 weﬂ casing plpe and
the concrete;

(2) A door opening ouiward ‘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 removable hatch over the wel] Or SOMeE pro-
vision for pulling the pump; and .

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

could contarinate the well.

Note: Dimensions, insulated walls and roofand aclual detaxls of wall and roof de-
sign are optional. Sce figure 46.

History: Cr. Register, January, 1991, I\e 421 eff, 2-1-91; am. (intro.}, chlster,
September, 1994, No. 465, eff, 01 94, -

NR 812.41 Disinfection, flushin'g and sampling.

{1) DisiveeECcTION. When a potable well is entered for the purpose
of installing, replacing or repamng equipment located within the
well, the well and discharge piping shall be thoroughly disinfected
by the pump installer or by the person who installed the pump us-
ing sodium hypochiorite or calcium hypochlorite. Chiorine 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 aminimum of 100 mg/l of chlorine
shall be used to disinfect wells and water systems.

(¢) 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.
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A contact time of at least 30 mmutes shall be prowded for emer-.
gercy situations.

(2) FLusHING. The pump mstaller or his or her agent shall
thoroughly flush the system of chlorine after dlsmfectmg and be-:
fore the pump is placed in normal service,

(3) SamrLiNG. (a) For potable wells, the pump insialler, or his

.. of her agent or the owner shall collect a water sample to be ana-°

Iyzed 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 équipment located within -

. the wetl, If the pump installer uses the well owner as the agent to

collect the water sample, the pump installer shall provide the own-
er with the appropriate sample bottle and }aboratory 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. :
anl\ote The department strongly recommends that a water sample be cellected in
Cases. .
Note: The pump instailer may designatethe owner, thc property lessecor anyothcr
person to flush the systesn or collect the sample. B

(b) The water sample shall be submitted according to the re-
quirements in s, NR 812,22 (6) (b).

(¢) The pump installer shail provide the well owner or the well
owner’s agent with a copy of the laboratory analysis report wlthm
10 days of the pump installer’s receipt of the report.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91;am. (1) (mn'o ),(3) (a)
(ch, chlster Seplember, 1994, No 463, cff. 10—1—94

Subchapter v
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 instailations shall
be evaluated according to and shall comply with the requirements
in effect at the time they were constructed or installed, or if
constructed or installed prior to April 24, 1936, with the standards
adopted on that date, except that instatlations 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 instaliations 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 (Z) ac-

cording to requirements for new construction or shall be aban-
doned according to the criteria and requirements of s. NR 812.26.
The department may deny approval for eperation 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 efféct 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 shaltbeina location
that provides reasonable sanitary protection. A well which meets
the location requirements in effect at the time of construction, but
does not meet the location requirements of s. NR 812.08 may only
be reconstructed with approval.

(b) Well construction. The well construction shall be in com-
pliance with the construction requirements in effect at the time the
well was constructed, except if the well was constructed prior to
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April 10, 1953, in which case the well construction shall be in -

compliance with the standards adopted on that date. A well
constructed to meet the requirements. in effect at the time of

construction, but not imeeting 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 inex- ...
ceedence of the drinking water standards of s. NR 812,06.Ifa well .

does not produce bacteriologically safe water or produces water
containing contaminant levels in exceedence of the drinking wa-
ter standards of 5. NR 812.06 the department may require the wa--

ter system to be upgraded to meet the requirements of this chapter -

: with a gasket may be substituted for & 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 -

plpe installed directly above the well. This pipe shall be equal in

or abandoned according to the cntcna and requmaments cf s.NR .

812.26.

(2) PITS Existing pits used only for the housmg of valves are

exempt from the requirements of this section except that a pitused.
for this purpose shall be watertight, may not be connected to a .

sewer, shall be drained to permeable soi or to the ground surface,

. ground-surface or to a'subsurface pocket, of permcable sand or
gravel. The drain pipe shall be watertight. If therc is a backflow

and may not be subject to flooding. Existing well or pressure tank

pits, alcoves and subsurface 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 Apnl 10,1953
shall meet the following minimum requirements: . :

(a} 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 {o a base-

room pit adjoining a basement may be drained to the basement if
' the basement is adequately drained. If the basement is fipt ade-"

WISCONSIN ADMINISTRATIVE CODE 206 -

ture shall be sealed watertight. The roof or-deck shalt be at or

above the ground surface. Requirements for exzstmg pltS are de-

picted in figures 47 and 438,
{b) Access. 'The pit shall be provided with a 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 manhole frame and cover bolted in place

size or larger than the well casmg plpc and it shall be sealed w1th -
" an approved well'seal or cap. : '

The department recommends lhat a p1t be '

{¢c) Drainage.
drained by a separate, metal, gravily drain discharging to the

or seepage fromi the drain into the pit at any time, the drain shall

be sealed. When a drain is not installed, the department recom-
mends that the pit have a watertight sump. A subsurface pump-

quately drained, a partition wall in the entrance at least one foot
higher than the pit floor shail be provided. Weil subsurfacé pump-

. room pils adjoining basemerits where the basement is subject to

ment (alcove) has a history of bejng contmuously 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 al} openings in the struc-

flooding shall be discontinued for use as a well pit and the well
shal! 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 syster. .
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Optionof screened vents
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Figure 47. Mininum requirements for existing well pits.

(d) Wel! herghr 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
at least 6 inches above the floor, the pit may remain in service only
if the well casing plpe is extended to at least 12 inches above the
plt floor and if thie pit structure meets the requirements of this sec-
tion. If the pit is a subsurface pumproom {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 with the basement
floor by pouring concrete. The well casing pipe shall be extended
at least 12 inches above the height of the newly poured pit floor.
(e) Pirventing."Wéll pit vent pipés, if used, shall be located in
opposite corners. One pipe shall extend to within one 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 pit
roof and terminate with a reverse bend and screened outlet.
Note: Approval has been required to construct a pit since April 10, 1953,
{3) 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 existing weli 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 modifications to the"pit allowed by the depart-
ment shall be made to meet the reqmrements for new p:ts ins. NR
812,36, '

(4) Reservoms, (a) An existing reservoir shall be constructed
of stegl or reinforced concrete, If constructed with concrete, the
roof shall be watertight, reinforced, poured concrete having a
thickness of at least 5 inches. The walls and floor of the reservoir
shall be watertight and constructed of reinforeed, poured concrele
or equivalent watertight construction. '_ :

{b) The mantliole curbing shall extend at least 12 inches above
the established ground grade. If the reservoir roof terminates

above the established ground grade, the curbing shall terminate at
Ieast 6 inches above the reservoir roof, The manhole shall be pro-
vided with a waterproof, ught—fittmg, overlappmg metal cover
with skirted sides. e :

(c) A reservoir overflow pipe shall be installed watertight Jnst _
under the roof of the rescrvoir and entirely above the established
ground grade. Ii shall terminate at a point at Ieast 12 inches above
the established ground grade with a screened, downturned elbow.,
If an existing overflow pipe is tofally buried between the reservoir
and its outlet, it shall be éliminated by properly seahng the’ plpe
w1tl1 concrete at the reservoir, o ‘

(d) A grawty discharge plpe to the reservmr shall extend ¢ en-
tirely above established ground grade and through the roof of the‘
reservoir or manhole curbing. Service pipe connections shall be
sealed watertight. A pressurized service pipe may be connected to
the reservoir below ground grade provided itis under a continuous
pressure which is greater than the ground surface elevation, :

. {e) The reservoir shali meet the focation requirements hsted in
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 rcquucmcnts
of s. NR 812.26 (7) (a) 4. for dug wells, :

{5) Duc wELLS. An existing dug well may be continued in ser-
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 meel Lhe fo]lowmg mmlmum
construction requirements:

(a) Curbing. The curbing of every dug well shall be of water-
tight reinforced poured conerete or at least 3/16 inch thick steel
curbing with watertight joints. Fieldstone curbing may not be
used. The curbing shall extend above grade at least 8 inches and
be protected from flooding. An open annular space may not exxst_
around the dug well curbmg :
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Flgure 48. Requm:n‘lenls for an existing pit connecied to a basement (subsurface
. pumproom). -

(b} Depth. If the well was dug after Junc, 1975, the watemght
curbing shall extend to adepth of at east 25 feet below ground sur-
face and the well shall produce bacteriologically safe water. If the
well was dug prior to June, 1973, the watertight curbing shall ex-
tend to at Ieast the 15—foot depth and the well shall produce bacte-
riologically safe waier,

(c) Cover. The dug wellcover shalI beof watemght remforced
cenerefe at least 5 inches thick and wide enough to overlap the
curbing by at least 2 inches. It shall provide a tlght scal and be free
of joints, A steel well casmg plpe ‘sleeve meeting the requirement .
for potable well casing pipe in s. NR 812,17 shail extend water-
tight fhrough the cover to pravide access for installing the pump.
The steel well casing pipe sieeve shall extend at least 8 inches
above the cover and have a watertight scal. :

(d) "Equipment location. Pumping equlpment or attachments
may not be installed for a dug well so that access to the mtenor of
the well will be required for mainfenaiice or repair. :

*(6} PUMP AND PUMP DISCHARGE INSTALLATIONS. Existing pamp
installations constriicied prior to April 10, 1953 shall reasonably
comply to the requirements that went into effect on April 10, 1953,
BExisting pump installations constructed after April 10, 1953 shall
conforin to the following requirements:

. (a) Installations for water supplies serving a maximum total of
3 Eamnhes in residential units shall meet the followmg requtre»
ments: o
- 1. The subsurface connection to the well casmg pipe may be
made with an approved weld—on pitless adapter or with an ap-
proved pitless unit providing the adapter or unit is instatied ac-.
cording fo the requirements of s. NR 812.31 {1), (2) (&), (3) and.
@. .

‘ 2. -For offwset pump mstallatlons, any burled suctton plpc
shall be contained in a sealed pressurized conduit or nonpressur-
ized conduit, meeting the pipe requirements of Table V, between
the connection to the well casing pipe and a basement, or shal be
properly connected to the well with an approved pitless adapler or
pitless unit designed for and used with a concentric piping ar-
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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
inches in diameter and shail enter the basement such that the bot-
tom of the conduit is at least 6 inches above the basement floor.

Note: The departmeut recommends that the pump impeller or cylinder of pump
units be located in basements not subject to floading and be at least ane foot above:
the floor. See figures 49 and 50 for nonpressure conduit instaflations.

3. Buried submersible pump discharge pipes connected to plt— :
less adapfers or pitless units 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. 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
cither at the top of the subtnersible pump, in that portion of the dis-
charge pipe within the well or on the spool of an approved spool—
type pitless unit.

(b) “Installation for water supplles serving mstaliatxons other
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 pitfess unit providing
the unit is installed dccording to the requirements of s, NR 812.31
(1) & 3) or (). L '

2. For off-set pumnp installations, any suctmn pnpe shailbeen-
closed in a sealed pressurized conduit bct\yeen 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 concentric- pressunzed piping arrangement. Unpro-
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 pump suction pipe in the basement not en-
closed in a pressurized conduit shall be at least 6 inches above the
basement floor. The department recommends that the pump im-
peller or cylinder of pump units be located in basements not sub-
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ject toflogding and be at least one foot above the floor. See ﬁgures
34-36 for pressurized conduit insiallations.

3. Buried submersible pump discharge pipes connected to pit-
less units shall meet the requirements of sub. (6} (2) 3.7

4. When an existing offset pump instaliation 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 waterlight, 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 hlghcapacny or school approv-
al allowed for alternate installation.

(d) Pit premp setting. A pump located ina conformmg pit shall
be installed to allow the sealing of the top of the well with an ap-
proved sanitary well seal:

(e} Hand pumps. Hand pumps may be contmued in servu:e 1f :

© Approved
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%T
54 s min.

.,.
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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 smali diameter 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) Pumip connections to reservoirs. If water is pumped to a
reservoir, the piping attachment to the pump shall be made with
watertight pipe ﬁttings The discharge pipe from the pump shat
enter the Teservoir in a watertight manner through that portion of
the structure extending above the ground grade, unless a subsur-
face reservoir supply pipeis 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 réservoir. A float contrel switch or iow and high wa-

ter level electrical pump-control elements may-be provided to
control the punip. A check valve may be installed only in the por-
tion of the punip discharge pipe located within the well.

- (g) Pump installations for flowing wells. Pump installations
for flowing wells shall meet the requirements of s, NR 812.32 (9).

Approved
Well Saat

Check Valva

Suction

NR812.17 L
Adequate Weld or )
',L.Lv Threaded Tee _

/Permamm Well Casing :

L

Figure 49. Minimum requirements for pump installations for existing wells with non-pressure conduit connections.

(7) HEIGHTS OF EXISTING WELLS. When a well is not terminated -

in a basement, a pit, an alcove or a subsurface purproony, the well
casing pipe shall extend above grade as follows:

(a) Wells constructed prior to April 10, 1953 shall terminate at
least 6 inches above established ground grade,

(b) Low capacity wells, except school and wastewater treat-
ment plant weils, constructed between 1953 and February 1,1991
shall terminate at least 8 inches above established ground grade,

{c) High capacity, school and wastewater tréatment p]ant wells
shall termmate at least 12 inches above eslabllshed ground grade,
and

{d) Al wells constructcd after February 1, 1991 sha]l terminate
at least 12 mchcs_above established ground grade. '

{e): All wells constructed on or after October 1, 1975 located
in a floodplain shall extend at least 2 feet above the regional flood
elevation for the well site, . -
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(8) ExISTING WELL SHALS 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 s¢als may be used, but 2-piece plate seals may be

used only if the well is enclosed in a pumphouse, building or pit,

. Approved R
Well Seal

i

. Co - .
* Adequate Weld or - Ee<}
ThreadedTee e

=

Non-pressura Condultj
Meeting NR812.17

[, Parmanent Well Casing

WISCONSIN ADMINISTRATIVE CODE

Approved:

210

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 thaf 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,

Pressure
i Tank .-

Sample Faucet

oeluore s
. _(’i.‘_‘\,a P

Foot Valve

Figure 50. Pump installation for an existing well with a deep well jet pump assembly and a non—pressure conduit.

(9) WELLS IN BASEMENTS AND WALKQUT 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 shal 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 termlnatmg in
basements shall be evaluated by the department on a case-by—
case basis. The crileria for evaluation shall be based on the sani-
tary safety of the well location and construction, pump installation
and condition of the basement in ternis of the potentlal for the well
to confinuously produce water free from contaminants. Screens
may not be replaced on driven—poinit wells (érminating in base-
ments. When a driven-point well screeh néeds replacement; the
driven-point well shall be permanenily abandoned according to
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the requireritents 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 instaltations termi-
nating in walkout basements may remain in service if the follow-
ing conditions are met:

1. Tt is possible to. walk directly cutside 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 removal.

4. The well produces water continuously free from contami-
nants in excess of the drinking water standards of s. NR 812.06.
History: Cr. Register, January, 1991, No. 421, eff, 2-1-91; am, {I) (intro.), (a},
(b), (2) {intro.), (a}, (d), (5) (b), (&6} (a) 2., (b) 2., (), {7} (intro ) (9 (@) L, cr, (43 {f),
{6) @) 4., (), (T (e), Register, Scptcmbcr, 1994 No. 465, eff. 10-1-94.
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Subchapter V
Variances

NR 812.43 Variances. {1) When sirict compliance with
the requirements of this chapter s 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 foltowed up
with a written confirmation, If the verbal request is made by the
owner’s agent, thé 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, il known, the well driller, well
constructor or pump installer. The reasons compliance with the
requirements for this chapter is not feasible shall be provided, The
department may request that additionat information be submitted
by an owner or an owner’s agent. The owner or owners shall sign
the variance request. The departiment 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 requirements of this chapter
voids the variance dpproval. - . '

(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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/_/—Steei waell gasing plpe

—

Figure 51, Ling A, Percussion methods for low capacity* and nonpotable high capac-
ity wells in unconsolidated aquifers overiain 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 minfmum 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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Figure 52, Line A, Retary methods for low capacity* and nonpotable high capacity
wells in unconsolidated aquifers overlain by caving material, Well casing pipe shatl
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,

Theupperenlarged drilthole shall be at Ieast 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 Jarger than the
neminal diameter of the well casing pipe. During construction the vpper enlarped
drilihole shall be maintained at full diameter by circulating drilling mud.

Register, September, 1996, No. 489

WISCONSIN ADMINISTRATIVE CODE 212

Steef wall casing plpe '_

Clay or benionnle slurry or -Upper entarged drillhole

neat cament grout

Figure 53. Line B, Percussion methods for low capacity* and nonpotable high capac-
ity wells in unconsolidated aquifers overlain by non—caving material, Well casing
pipe shall extend tothe 25—foot depth or 10 feet below the static water Jevel, whichev-
cr is greater,

*Not including school or wastewater treatment plant wells.

@ The upper enlarged drilihole shall extend to the bottom of any non-caving material
or to the 20-foot depth, whichever is the lesser. As an alternative to consimiciing an
upper enlarged drillhole, grannlar {8—mesh) bentonite may be mounded surrounding
the wel casing pipe during driving.
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Figure 56. Line C. Rotary methods for low capacity* and nonpotable high capacity !
wells in all types of bedrock with at 1cast 40 feet of overlying caving material. -

*Not including school or wastewater treatment plant weils. - L

‘The upper enlarged drillhole shall be at Ieast 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
drillkole shall be maintained at full diameter by circufating dritling mud.
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Figuré 57. Line D, Percussion methods for low capacity* and nonpotable high capac- .
ity wells in all types of bedrock with at feast 40 feet of overlying non-caving material.

*Not including school or wastewaler treatment plant wells.

@ The upper enlarged drillhole shall extend to the bottom of any non—caving materi
or to the 20-foot depth, whichever is the lesser, As an alternative to constructing an
upper enlarged drillbole, granular {8—mesh) bentonite may be mounded surrounding
the well casing pipe during driving.
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Figure 58. Line D. Rotary metheds 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.

Theupper enlarged drillkole 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 mud.
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Figure 59. Ling E. Percussion methods for low capacity™® and nonpotable high capac-
ity wells in alt types of bedrock with less than 40 feet of overlying non—caving materi-

*Not including school or wastewater treatment plant v@'clls.

Upper enlarged drillhole (diameter at keast 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-
er than the nominaf diameter of the well casing pipe.

*Not including scheol or wastewater treaiment plant wells,

The upperenlarged drilthole shall be at teast 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 Farger 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
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S Stesl well casing pipa

HNeal cament grout

Uppar enlarged drilinole

Lo PRI AR A

Figure 65. Line G. Rotary methods for potable high capacity, school, and wastewatér

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 static water
level, whichever is greater. : : .

The diameter of the upper enlarged drillhole shall be at least 3 inches karger 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.
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Figure 66. Line H, Percussion methods for poiable high capacity, sehool, and waste-
water treatment pfant wels in nnconsolidated aquifers overlain by non-caving mate-
rial, The well casing pipe shall extend to the 60-foot depth or 20 feet below the statie
water level, whichever is greater, :

The diameter of the upper enlarged drilthole shall be.at least 3 inches Iarger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used.
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Figure 67, Line H. Rotary methodds for potable kigh 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’

Tevel, whichever is greater”

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 dritling mud.

Register, September, 1996, No. 489

WISCONSIN ADMINISTRATIVE CODE

220

MNeat comant grout -

-Steal wall casing plpe
,[ : \T-mporary outer casing

- setin upper enlarged dijfihole
\(/. removed after grodling =

Figure 68. Line L Percussion meﬂiods for potable high capacity, school, and waste-
water treatment plant wells in all types of bedrock with at Eeast 60 feet of overlying
caving material, . .

‘The diameter of the upper enka.l;ged drillhole shall be at icast 3inches larger than (he
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 69. Line I. Rotary methods for potable high capacity, school, and wastewater

trealnzg;)t plant wells in alt types of bedrock with at least 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.

Buring construction the upper enlarged drillhole shall be maintained at full diameter
by circelating dritfing mud.
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Figure 70, Line 3. Percussion methods for potable high capm':it.y, school, and waste-
waler ireatment plant wells in all types of bedrock with at least 60 feet of overlying
non-caving material,

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
catside 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 potahle high capacity, school, and wastewater
treatment plant wells in all types of bedrock with at least 60 feet of overlying non—
caving material. . '

The diameter of the upper enlarged drillhole shatl ba at least Finches larger than the
outside diameter of the well ¢asing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drilihole shall be a1 least 6 inches,

During construction the upper enfarged drillhole shall be maintained at full diameter
by circulating drilling mud.
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Figure 72. Line K. 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
caving material. S o S

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 shatl be at least 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 Iess 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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Figuse 74. Line L. Percussion methods for potable high capacity, school, and waste-
water treatment plant wells in all types of bedrock with less than 60 feet of overlying
non-caving material,

The diameter of tho upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, il used., The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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Figure 75. Linc L. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in all types of bedrock with fess than 60 fect of overlying non—
caving material. :

The diameter of the upper enlarged drillhole shall be at keast 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 drilikole shall be at Feast 6 inches.
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