DEPARTMENT OF NATURAL RESOURCES 49

{43) *Retention pond™ means an excavated or diked strueture or
combination of structures designed for interception and temporary
storage of runoff water contaminated by leachings, washwaters or
similar liquid wastes on farms or on other property where cattle or
other livestock are raised.

(44) “Reservoir’” means a facility for storage of water for drinking
or culinary purposes constructed entirely or partially below the
ground surface.

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

(48} “Sanitary condition” (a) When referring to a well or reservoir
means that the construction of the well or reservoir and the installa-
tion of the pumping equipment are such that the well or reservoir is
effectively protected against entrance of contaminating matter.

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

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

{48) “Seepage pit” means an underground receptacle so con-
structed as to permit disposal of septic tank effluent, miikhouse
washwater, silage juices, clear water wastes and similar wastes by soil
absorption through its walls and bottoms.

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

(50} “Septic tank” means a watertight tank which receives sewage.

(61} “Sewage” means any water carried wastes created in and
conducted away from residences, industrial establishments and public
buildings with such surface or ground water as may be present and for
the purpose of these rules includes any other liquid wastes except
clear water wastes.

(52) “Sewer” means any conduit used or intended to be used for
conveying sewage.

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

(54) “Sanitary building drain” means the lowest horizontal piping
of a drainage system which receives the discharge from soil, waste and
other drainage pipes inside any building and conveys same to the
building sewer by gravity flow. The minimum building drain extends
from the building sewer to all soil stacks.
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(65} “Sanitary building subdrain” means the horizontal portion of
a drainage system within a building which cannot flow by gravity to
the building drain.

(66) “Solid manure storage structure” means a structure used for
stacking or composting and containment of animal wastes consisting
of excreta, feed losses, litter or associated soild wastes.

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

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

(59) “Storm sewer” means any conduit used or intended to be used
for conveying surface water runoff, clear water waste and subsoil
drainage with such ground water as may be present.

{60) “Storm building sewer” means that part of the storm water
system which receives the discharge from building storm drains and
sub-drains, parking lots, yard fountains and other similar sources, and
conveys such waters to a public storm water system, private storm
water system or other approved point of disposal.

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

(682) “Storage pond” means an excavated or diked earthen struc-
ture including partially fabricated liquid manure holding tanks de-
signed for containing animal wastes consisting of excreta, leachings,
feed losses, litter, washwaters or other associated lquid wastes,

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

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

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

(66) “Treatment pond” means an earth structure with sealed
bottom and walls constructed for the purpose of holding sewage or
ot?ﬁr liguid waste for a period of time to reduce BOD and suspended
solids. :
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(67) “Vertical zone of contamination” means that depth of geologic
formations, generally near the ground surface, containing connecting
pore spaces, crevices or similar openings, including artifical channels,
such as unprotected wells, through which contaminated water may
gain access to a well or the ground water body.

(68} “Watertight construction” means cased and grouted construc-
tion through firm formations like clay or rock. Through granular
material like sand or gravel, it teans that the casing pipe is of
approved quality and assembled watertight.

(69} “Well” means an excavation or opening into the ground made
by digging, boring, drilling, driving or other methods for the purpose
of obtaining ground water for human consumption.

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

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

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

{a) To close the well opening watertight or to establish and
maintain a watertight junciion between the upper terminal of protec-
tive casing or curbing of a well and the piping or equipment installed
therein, so as to prevent water from entering the well; or

(b} To establish and maintain a watertight junction between the
basement end of non-pressure pipe conduit, 1nstailed hetween a well
andda building basement, and the pump piping installed w1thm the
conduit.

{713) “Well vent” means an outlet at the upper end of the well
casing or basement end of a non-pressure conduit to allow equaliza-
tion of air pressure in the well.

(74) “Yield” means the guantity of water whtch may flow or be
pumped from the well per unit of time.

History: Cr. Register, June, 1976, No. 234, eff. 10-1-75; renum. {85) to (73} to ke (56) to
{74}, cr. {65}, Register, March, 1877, No. 255, eff. 4-1-177.

NR 112,04 Approved comparable construction. When strict com-
‘pliance with this chapter appears to be impracticable, the reasons
therefor shall be communicated in writing to the department for
advice and approval of comparable specifications,

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

NR 112,05 Existing installations. Existing well, pump, pressure
tank, pit, subsurface pumproom and reservoir installations that con-
form to section NR 112.23 are acceptable, Noncomplying existing well,
pump, pressure tank, pit, subsurface pumproom and reservoir instal-
lations shall be corrected fo comply with NR 112.23 or the specifica-
tions in this chapter for new construction.

History: Cr. Register, June, 1975, No. 234, eff, 1(-1-75.
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NR 112.06 Contracts for nonconforming installations, Well dril-
lers and pump installers shall ensure that the construction and
reconstruction of wells or appurtenances thereto or the installation of
pumiping equipment adheres to ail the applicable provisions of this
chapter or to approved comparable requirements. Well drillers and
pump installers shall not enter into any agreemeit, written or oral, for
such consiruction, reconstruciion or installation which does not re-
quire compliance with all applicable provisions of this chapter or with
approved comparable requirement.

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

NR 112,07 Well location. (1} Generar. Where a well is constructed
to supply ground water for human consumption and preparation of
food products, such well shall be located:

. (a) In such manner that the well and its surroundings can be kept
in a sanitary condition.,

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

{c) As far removed from any known or probable source of con-
tamination as the general layout of the premises and the surroundings
permit.

{2) RELATION TO CONTAMINATION SOURCES. Unless modified by written
department approval under NR 112.04, minimum separating distances
hetween wells or reservoirs and sources of contamination shall be
maintained as follows:

{a) Eight feet between well or reservoir and cast iron or equivalent
sanitary or storm building sewer or sanitary or storm building drain or
a basement floor drain connected to a cast iron or equivalent sanitary
building sewer or sanitary building drain; cast iron or equivalent
subdrain; cast iron or equivalent sewage sump; cast iron or equivalent
milkhouse floor drain; cast iron or equivalent drain from a conven-
tional silo or glass lined storage facility, cast iron or equivalent sewer
conducting manure juices to point of disposal.

{b) Ten feet between well and independent clear water waste drain,
rainwater downspout outlet, cistern, hydrant drain, or similar unit;
building foundation-drain connected to independent ¢lear water waste
drain or other subseil drain; nonconforming existing or unapproved
new well pit, pump pit, pressure-tank pit, pressure-tank access pit or
subsurface pumproom; honconforming reservoir,

a (5:) Fifteen feet between well and sewer-connected foundation
rain. :

{d) Twenty-five feet between well or reservoir and watertight
grease basin, septic tank, holding tank, subdrain other than cast iron
or equivalent pipe; sewage sump other than cast iron or equivalent
material; sanitary building or storm building sewer other than cast
iron or equivalent material; sanitary building or storm building drain
other than cast iron or equivalent material; floor drain connected to
sanitary building sewer or drain of other than cast iren or equivalent
pipe material; lake or stream shoreline; below-ground swimming pool.
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{e) Twenty-five feet between well or reservoir and watertight barn
gutter; animal barn pen with concrete floor; glass-lined storage facility
without pit; conventional silo without pit but with concrete floor and
proper drain; watertight, milkhouse floor drain other than cast iron or
equivalent material; watertight, conventional silo drain or glass-lined
storage facility drain other than cast iron or equivalent material;
watertight sewer other than cast iron or equivalent material conveying
manure juices.

(f) Twenty-five feet between well or reservoir and a pressurized
sewer, other than a street sanitary or storm sewer or similar sanitary
or storm sewer piping comprising part of the dramage system on
public or private property, for which the required minimum separat-
ing distance between a well or reservoir and such sewers is specified in
NR 112.07 (2) (h).

{g) Fifty feet between well or reservoir and seepage pit, seepage
bed, seepage trench or other similar sewage or waste water disposal
unit; privy; dog-waste pit disposal unit; animal yard, animal shelter,
animal enclosure or animal lot; conventlonal silo with pit; glass- llned
storage facility with pit; outlet of watertight milkhouse drain; seepage
pit for drain of conventional silo or glass-lined storage faclllty, leose-
jointed field-drain pipe lines.

(h) Fifty feet between well or reservoir and street samtary or storm
sewer; similar sanitary or storm sewer piping compnsmg part of the
drainage system on puyblic or private property.

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

{j) One hundred feet between well or reservoir and bulk subsurface
storage tanks for refined petroleum products such as gasoline and fuel
-oil, except in the case of fuel oil tanks for private residential use, in
which case the separatmg distance shall be at least 25 feet or farther
where practical. .

(k) One hundred feet between well or reservoir and nearest ex1stmg
or future grave mtes in cemeteries.

() Two hundred feot between well or reservoir and sludge dlsposal
area on same property or adjoining property.

(m) Two hundred fifty feet between well or reservoir and an
absorption, storage, retention or treatment pond; ridge and furrow
waste disposal site; or a spray irrigation wasie disposal site.

{n} Four hundred yards between well or reservoir and the nearest
edge of an existing or proposed sanitary land fill disposal site.

(0} For the purpose of paragraphs NR 112.07 (2) (a}, {d) and {(e),
the term “equivalent” means, as it pertains to a cast i iron sewer, drain
or subdrain, approved plastic pipe as listed and limited in Wis. Adm.
Code chapter H 62 (State Plumbing Code) for specific uses and as it
pertains to a sewage sump, a plastic sump fabricated from a plastic
material approved by the division of health, department of health and
social services,
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{3} RELATION TO BUILDINGS. With respect to buildings the location of a
well shall be as follows:

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

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

(e) No well shail be located nor shall a building extension be
constructed so that the top of the well will be within the basement of
any building or building extension or under a building or building
extension having no hasement. .

{4) Revation 10 rLooD pLAINS. (a) Wells may be constructed and
replaced on property on the flood plain outside of the floodway
provided that the top of the wel] is terminated a minimum of 2 feet
above the regional flood elevation for the well site,

(Note: This is the required minimum elevation of the first floor of any new building in the
flood plain.)

(b) A well may be reconstructed or replaced on property in a
floodway provided that a permit is first obtained from the depart-
ment, :

(¢) No well may he constructed on floodway property that is either
undeveloped or has building structures but no existing well,

Note: Attention of well drillers and pump installers is called to Volume I, of the Wisconsin

State Electrical Code which can ba found in Volume 4 of the Wisconsin Administrative.Code,

for restrictions on proximate locations of well drilling-and pump installing equipment
relative to electric power lines.

History: Cr, Register, May, 1976, No. 233, eff. 5-1-75; am. (2) (a), (b), {d) and {e),
renum. {2) (f} to {m) to be (2) (g) to (n),er, (2} (D and (o), Register, March, 1977, No.
255, off, 4-1-77, .

NR 112,08 Drilled type well design and construction. (1) Gen-
ERAL. The construction of every well shall be planned and carried out so
that it will he:

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

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

“(c) Caﬁéble of satisfying where obtainable, the yield requirements
of an “adequate water supply”.

(2) Seeciric. The requirements of NR 112.08(1) for drilled-type
wells shall be deemed to be fulifilled when minimum construction and
material requirements set forth in table 1 and in paragraphs (a)
hargl)lgh (i) below are met. (Note: See Appendix figures Al through
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araval annd and gravel. with cable with gable took Construc [fhe depth of protective well canlng fipe will be governed by| a,b.c
tool drilling {drilling. To tion [the pumping lswel. For pumping lavels 20° or less the casing| FProtective well casing
wut shall be {depth of casing Condi- hall extend 10° below the pumping level, For puwping lewela| placed in An upper one
cazing diame- |setting with tions 70" 1o 253' the caning shall extend to a depth of 30', For larged drillhole only
ter plus L7 1fretary drilline. pumpine levely preater than 25¢ the casing shall axtesd 5° 2" greater in dlapster
one in con- [below the pusning level. Whep an enlarged uppet drillhiole is| thas the sominal well
structed. Dem conntructed with cabls tool =guipment, the annular space CAMDE pipe diameter
COBALIUCT IO shall be fllled with elny alurey oF cement grout placed in an in orly permissible
conditicns. an approved manner. Ses Kote 2 below, With rotary drilling, | with rotaryeair drilling,
Shsing diamen the uopar anlarged 4rillnole shall be maintained st full anall be ssnembled with
ter plus 2" dimmeter with driliing mud and the mpnular space shall be welded Jolma and aealed
with rotary TATARANTLY Bealed with artlling mud oF Cement arout, See in place with drilling
drilline. Kote I Below, Also sem Appendix. Tud o SARSRT MrOuL
placed In the annular
b. |Sard or IClay or similar i Caslns diame= |5* into clay ™ fan The protactive well casing pips mhall extend 5 below the apace by a puitable
ravel paterinl to depth ter plus L belov any sand Connt run] pumpLng Level. With ceble tool drilling the upper snisraed iy T¥0m the Bottom of
fof 30° or more, with cable oy grayel above tion drillheole ahall be kept ofwn with temporary well casing and the caning upvard.
feoitaining layers ool drilline.the 20" depth Condd- the upper @rilihole shall be ket 1/3 filled with clay
fof sand or gravel. Casines dlame— with cable tool Tions plurry throughout the driving of the psrmanent wall casing. An ndequate acreen shall
ter plun 2 [arilling. To The bAlance of the anaular apase shall be £{lled vith clay Ba providad whers
with rotary depth of caning Blurry or Cemsnt grout. With retary drilling, the up‘per oecoasnry. It shall be
Grilline,  Cee[placement with | enlarged drillhole shall be maintained at full di inatalled 1h muth manner
eonstructicn [rovtary as{llime, with dril.ing mud snd the annuisar apace ahall be W that removal or replace—
cenditions, nently ealed with drilline mud or cement. grout, Ses Note 1 | MBeOh Oap be atcomplinned
H brlow. Also zes APpenaix. without adverzely affect—
| H 16¢ the vatertight
i of the vall.
2. {Bang or Flay or atmilar 2" fasing dlame~ |To the botton nt{ Fd N " Jdier (null) above for miniman casine depth reguirsmapte. With,
gravel patsrial frow the Ter plua L7 the ciny or & | Conarrued cable tool drilling, the upper driilhole shall be kemt 1/3 Approval from the Department
Eround surface to with cable ninimm of 20* tion . t1led with clay slwrry throughout the driving of the perma-{ 1P Fequired for a gravel~
nrying depthe. tool drillins.|wnichever in th Condi~ aent well cassng. The palsnée of the annular opace shall be pack well conatructicn in
taplor diane~ | leswer with cam tions £illed with clay slUITy or cement grout. Hith rotary conformance with Cocticn
ter plua 2 0 b2e tool ertli| - oo . drilling the tipper edlapyed drilihole shall be maintained at| ¥R 112.04.
vith rotary ine. To the : - , Tuli dlameter with drilling mud and the annulsr snace ahall
drilling. Seef depth of canine ' b permanently sealsd with drilling mud or Gemett Frout.
CONBLIUCLLIOL | petiing with Ser Zote 1 below, Almo ome Lppendix,
conditiona, | ratar. ur:
TROTE 1, GEeRDPE Gepth Gl caring 1o Yoquited in afoas whete well istotien Abhow Chat the vertical zooe of contamination CXtends 1o 4 gITalcT dopeh.

NOTE 1. Some drillers construct s enlarged upper drillhole to a depth of sevexal foct with cable ool equipment by choice undet geologic conditions of colutn 3, lUno a, mmmmamlmdm
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ABLE 1
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{Ose Note 3)i{terialn, mainly tar plus &7 47[with cable tool |eable pLrude rhan the |the shals formation, When aa upper eplareed drillhole 1a Protactive well casing pipe
aand or gravel, o ona ia con- drilline, To 1ol ftion Lower conetructed with cable 400l equipment, the Anrular apace piaced {0 an unper enlarged
depth of at least strueted with |enale with driling.fondi- Hrillrols |hkll be filled with elny slurry or cement prout plneed in | Grillhole only 2 wrester
40" 1o n radius of cable toal rotary driliing. ot ioma, dinmetep, {an approved mannsr. See Note O below. With rotary drilling, | 16 dissster than the nominal
[y mida. driliing. Oee apniica- the upper enlarssd drillhole ohall be maintained at full well esalne plpe dlameter,
eonstruetion ble with . dismeter vith drilling mud or temparary weil casing mnd the | 88 id only serniesible with
conditions. rotary Aanular upsce phall pe permanently sesled with drilling mud | motaryealr érillipe, shall
Caning dinme— areling. BF CAMEAL ERCUL. SKCADT SHAL ORly cement wrout shall be uaed bR manambled with welded
ter plus 2" WRPN the upper eplarued deillhole lo comotructad more than | Jolnte and senleq in pimee
. with rotary D into the ahale. The wartleal Zone of eontamibation must with drililne md or cement
arilling. br sexlad of [y fae Tote 1 Delow, Alp aes Appendix. aTout placed in the annular
space by A suitable pump
i — from the bottom of the
h. | fhale Ciay oF similar masfg" Casing diams- |To the bottom p" with [Eea ton- |5 " lesa Lg: s:z*ﬁ;:;;:;: cﬂ::zcizgz ngﬁiﬂ:zliinn:ly‘::u:;: in onalmy upward .
- tew plua 4"  |of the clay or Ppable [Btrue— thar the . on. £ 2 ar
e Hoze ) ;A:iﬁu:rv:::hlum Vit ole  |te an 20v deptnbenl [etan hower ‘“1*1“"-“‘“ deillhole annll be kept open with temporary well | b i
nand and gravel too) drilling.|wnichever is theidrilling, eondls l2#L 1100z e | 220 Mf when neerseRry, mnd shall Br kept 1/3 filled with Proteetive Liner pipe BRALL
zonen to a depth of Casimg diane- | Leaser. vith ot bicna. AL amerter, ;;:yb:lurw wrtumnut the dpivine of the nrotective caning.) be nagsmblrd with valded
Int Lenst 4G Teet to Sor plus 2* ] gable 1ol lerp2acan I balnnes of the atmulur apace aneid tr pllied with ey y Jalnte, plseed concercris
B radiua of Y mile. uith rotary drilling, To  ple with :. "-{‘ il ¢ﬂ:?_1vrﬂw— Applied in an approved manner. Cone erlly within the drillhols
arilling, Oes ehain with roe [rotsey K ruction conditions for dr: ,Lﬂr with rotary equisient s¥e | and araled In place with
e ton | sary drliline. |drililnd. n-l.un- un mbove for iine he vartlonl 2ome of contami~ | oewent arout placed by &
conditiona. nRtion must be senied off, Nem Note 1 below. Ao e sultable pump or other
Arpenals. approved methad Trom the
1. ] Tanle Uneonsazidated man 5" Caating dinpie- [ 4o fret ot Ser o [5° P T N e T T e 5:::: ST e Hter e
"1 (Sen Hote 31 tariata or Simestont tor plus 4" APRlica~ [Atrua- han the ';2:‘:"220;?’;151‘;: knpt open Ly temporery weil casipg with
th or withoul un- uith cable ble tion Lower - rilling and by such easing or drilline mud with T;v- Uppetr m.and srilinole
lconsoligated forms- o3 drilling condin drillhols FORAY drilling. IT the unconsolifated [OPtmtion over the ;‘.r:’“;‘:;rtaw'.b: |
tions above to o ool ariiiing pyiont tameter, (TO°k 18 slag on mater|al Which vil} simllnely atend open, | ShSRE pj.-.:"u'.‘,...?f“"" aTh
gsp&arfnuﬂtmnm Fialaie rith Potary driliing the drill ewttinge prefrreably shall be [ well castng pipe ba reasmsleg
oy e The it rotary removed by mud but use of Air will be permitted for oueh vith welded Joliey and on
record of abandonea arilling.  Sed renloric farmeiona. The namidar apave subrounding She wail | CPIETE Aot 10 pited in the
3 " cantnyt tnall be permansntly filled with cament rrout. The ranular apace by s sudteble
:—;ﬂiﬁzn";.:l:;.im" cenatruction wertical zene of contaninntion mist be sealed off ne hoze | PP DR SLIRE Appeaved prose
: i copditions. 1 belov, AMlao Bem Appendii. ! ) :\l"r;h':.gmn:ri;v&h: rottom
bty T hale GhGST conditons ol calumn 3, Lnuo £ & 1 and to the depth Indicoced In column 6, Tine T, for condition of column &, 1IN¢ 1, 18 oy RCCOPIABIC Lk A MINIEAUM When adequale 1o Aol

1. Casig
off the vartical zont of ¢oneamination, Greator depth of pfxonocﬁw caping 1s requlrod In arcns wWhero well historics show that the verticel zona of contamination extends to & RTeAter dapth,
NOTR 2. Some driliera construnt an oninrged upper drilthole with cable wool drilling oduipment by cholee unger goﬂlog!n: conitions of colomn 3, line g, to factlitate use of longer longthe of pipe.
NOTE 3, Walls normally shall not be Nt a nhale Such wre Hmited shale whore the Limnentone Is Mileeing or veTy thin but only vmen tha phale ir lnown to
be firtn ¢oough a0 that the deilihole will remain open god the wuter therefrom ig ot txbld, Thesc wolls may occur ulnng the wostern odge of the Niagnra dolomite extending from Door County to the Illinois border, at
Bloe Mownd, at the Platicvitle Mound and is the Sinsinawa erua I Grast County. Shale wells undeX similar geologic conditione i other axens of the wtate whoze dverlyitg rock {8 missing or chin will also be acceptable,
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- TABLE 1
DRILLED TYPE WELL REQUIREMLCNTS
1 e 3 L 5 11
HINTMUM UPPER DRILLHOLF LOWER | MAXTMUM
NATURE OF NOMIMAL | UPPEN FRLAKGED OX!LLHOLK RECUTAR DRILIMOGE | PRILLHOLE | BOMINAL
WATIR DEARING| CAITHG B M"NLI.HUM HINIMUM | BOTPOM mﬂ"l‘:{."ﬁm W?ﬁgf‘h{
FOR L FORMATIONS|DIAMETER|  MTNIMUM s u S
" o m\:';uc AQUTFER | IMCWES | _DIAMETER DIPTH BameTeR |rLpvaTTon] blaserre | oraeres | CONSTRUCTION COWPITT
1. Brantte or | Unconrolidated Caning aiane fone reguired « wIth [Oea con- 1o AR |rpe peotective wall caning pipe shall be firely seated Ln 1
Kuartrite materials mainly ter plus " {rvith eable tool. [rable Rrruction) fihan the |l ek formation. When an anlarged upper drillhole in Protective vall casing pipe
(Jer Hote 1) [dand of gravel, to ane 48 cone o rock with Toml lcondl~ o constructed with eabie tool equipment, the annular spacs vlaced In an upper enlarged
depth of at leaat structed with frotary drilling, |driilteefuions, [ErsliBOLe{ (pnll be Fi)led with clay alurvy or cement grout placen {n drilinols ohly P greaten
W' to a redlus of cable tool ot [BIAEEEE | an mpprovni mannar. fer Nots D belov. With rotary drilling 17 ¢inpetar than the peminal
W mile, arilling,  Hes armlicn- FRLLPMANL, the upper =nlarged drillhole ahall be maintajped well caping plpe dlamster,
conatruction Ble with Wt full dhamates with ¢rilline mid or ary well casing | as is only perminsible with
conditions, ratary AP the mAfular mpace shall be nermansntly sealsd with rotary-air arilling, shall
Canting dimmes artiline AFLliine nud or esmeht grout, mxcapt that only cament grout be anpambled with Welded
ter plus 2 fhull ow bsed whan Lhe uppar esplarged drillhole (s cofis Jointa and wealed in place
with rotary strurted mors wnian 2’ fnto the eranite. The Vertical zons with dellling mud or crment
arilling, of oantAmination must be peaimd off, flee Note 3 balew. Arout placed In the anpulaw
M see Arpendly. space by & auitAble pump
from the hottom of the
x. [ranite or  |Clay or similar  [6" Cantng al b the oettan of |67 vith [ae con- [6° i tons | 7e pm:pt‘:nv- vell enaing Mw“nh?ll be fiTndy peated into craify upuard.
e el or urh T hhe clay or to  |rable  [struet bon Lhan the [he rock formaticn. Bith cable toel drilling the upper ens 2.kl
(ns"”",,“, 1) | materinle with nome with cale [t S0% depin tingl lcandl ~ Trwar Larand arddiiodn shall be kept onen vith temporary weil Protactlve Liper pips shall
sand and mravel tool grillgng. Mhichever Lo the {drilline{tions. dri1Lnola| untne. when neceasnry, sad phail be kap L3 ritled witn be manembled with welded
zanes 1o A depth of Casing diames DASERT wltn 3l amaten. ;J.u- '\J_"‘“"." thinughout. the Ariving of the protective casing, | Jointa, placed concentri=
at irast bO' to ter plus o*  loable too} The bRiancn of the anpular ppacs shall be Miled with clay rally within the driilhola
redius of b mile. uim“m_a‘ britltne. T alurre oF eement praul applisd (8 ah approved manner. Con- and merled in nlace with
driil Qesfrock uith niruction conditions for A42113ine with TolArY equipment are orMeht #rout placed by a
o botary drilifoe. the pane A8 ahave Tor Ine |, The vertiead zone of contamine~ | suitable pumn er other
construetion tlon punt be genled off, e Note 3 below. Also nes APpendix.| APproved method frem the
conditions. wotton of the linsr pipe
urvard
" - . - Rrrmally W' of ripe 1o FPqulred Lo peAl ofr The varclcal 1
1, foranite or  luneonscltdaten &’ E::‘“Eugih",?‘ Lot Mor | 3 2UIRRBfane of cenlaminaeion. 4f atteppt Shall he Made to obtain Phe upper splargsd drfllhnie
Quartaice ) rateriale {2" depth with eable ;"di:';"w"‘;"m” :::'N"' '.:::r“" unter halow A0' mnd At least £ A denth nf T5! ayan thoush €laneter semd be Sl b »
{Jre Note 1} flean than 40" o Ny one for . 4 water |n o quantity muy be encountersd during A=|1ling Kt a greater than the nominel oy
wthin o Padius of foo Srillind. bacestions. Q13 1anin | 4o b abogn bt hould an RdaquAte water Rroducing zone iR ol oy it e
5 mile ter plus 2% A=t ] be epcauntersd belou 30 and down Le A depth of 95 or with walderd Joinin and the
Vith retary Fownr, conRlderntion may Be plvan by the Senartment t0 pepmit| €OMAAL grout™iB pladed in the
Ao, gee remsduet Lah AT uhe wnter ghove BA', Demartment approval is "f‘J:“l:: pace ;"Yw;o:::"'r";:_
Tt Lon renuiped T much well. Mther construction ronditions ape the| Dtk 0T URR RPERAYY prea
o Lo onn . Bt ap for line f. The vertical zone of contaminalion muat | af tha casing FpvArd.
bv imisd atf. lew Yebe 3 belus, Al neo Appendix,
MNOTE 1, CTystalline Tocks are claseed a3 granite becouse they are cominionly reforzed © 08 granie by drillers regurdiess of their Erue Tock type, This includes trap rack,
NOTR 2, Some drillers conatruct an el T drilihole with cable ool equipment by cholce under gealogie conditons of column 3, line ), o facilicate use of loager lengtha of pipe.,

uppe!
MOTB J. Casltg only to rock under conditiane af column 3, Lines | & % and to the depth lndicated in column &, line !, for condition of column 3, ling t, in only acceptable as & minlasum wi

the vertcal zone of contamination, Greater depch of protective casing la required in azeas wiere well histories show that the vertical zone of contumination extends o o greater depth,

hes 1t i adequate to soal off
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3 T
- : oion UPPER DRILLKOLE
NATURE OF NOMINAL [ UPPIG ENLANGIED DReLLHOLE
Ammmnmmu BLOG: TIONT nmmgn mﬁm ROTTOM
ya ua usmr.‘ngc ATETR | ONCHPS | iAo [ELEVATTOR| - COMATRICTION CONDTTTGNR
m. Pandatane Unconaclidated [ Tasing G1ame- lone requitrd B wlth [Car cone The protect[ve well dne[ag pIpe 8 e ¥Trly senitd Tn [ |
mateTials Ry ter pluz 5" {flelth cabls tool. jeable 1on ehe rock romn*.lcr‘j. ‘Wnen an upper enlarded drillhole ia con- Protsctive well caaing pipe
aand And praval o one 18 con=- nte Tirm amnd-  (tool condi- atmvE-u with cabis t?cl squiptiept, the mnu}a.r opace shall Tlacad }n an upg:.:r AIATzed
a depth of T3¢ o structed vith kione vith driiling{cions. Brilitols [oe filled vith elay alurmy or eement meeut nlaced Lo sn Arillhoin anly M grester in
Horm. eabls tool F"“W grilae. [Not ape Hiametmr, |approved manner, Der Rote F below. With rowary drilling, diameter than the nominal
drillipg. 3e plicable fhe upper eplarged drillnole shall be maintaines at full well casing pipe diametsr,
conatruction with dinmeter with driliing Mud or vith temporery well caping as in oniy permlanible with
conditicnn, rotary and the aprulsr opRce nhall be perpanently sealed with rotaryenir drilling, shasl
Casing dismmn ariliime ari1ling mud ar cAmAny EFML, sXeAph that only sement grout | be assembled with weldsd
cer plus o nhali be unAd when the upper spiarped drillhols lu sonstrud= { Joints and mealsd in place
1 with rotary ted mors than ' ihto the sandatons. The vertical zons of with drilling mud or oetient
arliiing. contmiEinAtion mut be nesled Off, Oas Sote 1 helow, Aleo wrout placed in the anoular
nec Appendix, npage By & suitabls pump
2Tom the bottom of the
i
- » [t twag  |The protective wnll canine nlpe sAAIL te firmly nested in casing upunrd,
o avartane | Clay or aiméier an- | Ganing Edmme o ohe Boctor of |6 with e, 1re fEh% Pack formarion, With sabis tool ariliine, the upper m
terial or suth me- ter plus ¥  olay or 1o (¢adle e YT emlureed drtilhaie small be kept open by temporry well Protectfva liner pipe shail
terial witn soze with cable . Rhe 20° depth toel L poLe RS 1M, when nereshary and il be kepl 1/3 #111ed wish Be ngnembled with veldsd
sang and arevel . ool ardiling phichever ie tne | drilllosddons. o clay slurry hroushout e seiving of the proterlive cnsind, | lointa, plne=g coneentrie
zones to depth of Caging diame Qeganr, witd Sot ap- PP e balunce of the annular space shall be *L1leg vith cley eully within tne arillnols
25 or more. ter pluz 2 pable tool drill-lplicable alurty ov camant srout Arplied Ln AN Approved manner. ana aehled in place with
with rotary - dng. Inte firm  jwiin Conmtruction sonditions for driiline with petwy equipmens crmant gRoat placed by
driiling. Ceepangntons with | rotary are the name me sbove Top Life m. The vertical zone of AuItAble pusp or Dthet
conatyetion Fm-'“'? drilline, driliine rontaminatlon muet be Resled off, fOes Mote 1 below. Alss approved methed from the
' enndivions, i sem Apendin. vortom of the liner pipe
upward,
Caning dlaiw~ Hpto firm sand~ ot ap- " 2 lesn  |The UPPer onlareed aplllnele throudh caving formatishu ab-we | ©
o fradatane m:::—nfi :!GM © tor pgu L ‘I:cm.- or t¢ the vl‘.rngln © thap *he [the Pock dMAll ne kapt open by semporary well casins with The upper ::lnrﬂd ariilhele
depth of less than with c¢able E:- dapth whiche Tewar cAtim Laoi driliine and by Buch casing or driiling mud with .Lm:;r.:“dxxe numm. u-u
5%, tool drilling.swar 1B dreaten. drillnoie jrotapy crllling, If the formation over the rock 1t olay of Fhoing pipe dlameter he
Craing dimne- dlameter. [material whizh w1l sinilarly stand apen. with rotary driie | well casing p:p- o amamzted
Ter plus 27 1ing the drill cutiines prefernbly shall be rnmvpd by mud Vith \lﬂldtﬂ}_‘ﬁil\ﬂl end Eh‘r
with rotary but uar af alr w11l be permitted rov nuch wAGloal e SermAs i :"":' ur ;;yvl .;fug the
arilling. Sed 1100s. The ARDUIAP space surroundiag i " SRS ;J‘;-" shene By B walianie
sonatruetion cszing mhall be termansntly filled wun cement grout. The BT methed From the Bottom
conditions, vartionl zone of contaminatlon muet be mealad aff, Oar Not= | Ar tna caming upenrd,
1 balow. Aleo nae Anpandix.

IOTE oely 10 depeh indicazed in column 6, lUnos m, o & 0, for oand.mons of column 3, lnds M. N & o, l.u only acceptable as & minithum when it 15 sdequate (o peal off the vertical zone of contamination,
gmm:‘ mg:{::‘n:no;mi-mug 18 required in arord whem well histoxies ahow that the vertical zono af contaiminaton ¢xTends to o greater dopth
NOTE 2. Some drilleTs constuct  enlarged upper drillholes w o depth of several feer with cable o} squipmont by choico under peologic cunm.r.lous of column 3, lne 01, to facilicate use of longer lengths af pipe.
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i MINIMUM UPPIH DHTLLHOLE LOWER
HASEE OF HOMIKAL RIGTTAR Ty I LLADLE | GRILLHOLE
WATER HEARIN CAITHG 7 ] HIN T
PORMATION | OEROGIC FORMATIONS| DIAKETE) MINTM | BoTYOM WKL,
TeeRl  LAQUIFER OVERLYING AQUIFER | THIHEY DEPTH DTAMETER] RLEVAT | DIAMSTTR CONSTMINTTON CONDTTTONS
P+ |Gandetons Apestons to depth arlng disme— [1%' ipto frm Net The uppek eniarged drilihols throbgh caving formationa above PR
b LO* or lems with rroplus 4" HAndnLone . WL ica— the pock isbl bie kept Open by Lemporary well ensing vith Protective well casing pipe
¥ vithout unconaci-| 4th cabie ble. eahie Loal dritline and by Ruch ~asthe or drilling mud with |  pimsed {n an upper =nlarged
Antad overturden ool drilling. Ariliheld rotuey irlitlay. 1€ the formation evar the rork i olay or drilihole snly »° grenter
pwer the Limeatons. ‘asing diame- diametardmprarind whieh w5l alnilarly stand open, wIth rotary in dlametar than the nominal
e plur 2" drilfiae tiw dtrl 1l cuttipes praferably phall be semoved by wall casing pips dimmater,
11 rotasy mud Bt wre of air will b jwemltted for duch geologio chall be nasembled with
milling,  lee formativn, The munular npmee nurroundlpe the protective welded Joints and ssnlnd in
ORALPUCELAN WAl saning niinll be permatentdy flled with cement grout, pines with tement grout
eomditione, The wert Jonl pone of rentanination sunt he pealed off, Jae Placed In the annylar
Aute b, LIS hes Apprnd apace by & sultable pump
froé the bottom »f the
I vaaing upward,
Protective Iiner pipe
BhAll be Andembled with
walaet Joints, pluced
concenptrienlly within Lhe
drillhols and senled In
o place wilh cament grout
g |Jandetons limescone extending 6" Caning diame~ |60° oF W' dnto [noe b M lens The upprr snlarvsd arillhole djaneter peed be only J placed by n sultable pump
to a depch greatar et plun b" uncreviced reck | apnlions THRIL fhe [ Featar thab the nominad well enning pips diAmetsr When oF other Approvad methes
than 40 with or 1th cable below 30", Bie, lowar the wall cnulne pipe in asnembiad with weided Jolnta and fram 1be Bottom of The
without unconsoli- foal drilling. drillhols | the sAment giedt fn placsd o the aonulse npacs by a 1iner nlpe upwsrd.
dated ovarburden Caniny dimmes diametap, [ iultabin punis <1 other KppPovAg presiues nethod From
aver the limeacons,| s plus D ke bt o Gl peadng spened,
pith rotary
Mdrilling, Nes
[onstruction
jconditionn.

NOTE |, Although the carbonate rocks In thin stare are privmarily delomites, the term limentsne has boen

the drillera,

Riven to them an the well conrttuction specfieationn because 1t M the COMMON ter given to them by

NCTE 2. Caning only t0 the depth indicated in ¢oluma b, lines p & g, for congitions of column 3, Lines p & g, 1s only acceptanle an & minkmum when it 18 adeQuate 16 scal off che verdeal #onc af contmipation .,
Grearer depth of profective eaniag i required in areas where well historien show that the verticsl zone of contamingtion cxtends o a grester dupth,
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DEPARTMENT OF NATURAL RESOURCES 61

(a) Well casing pipe. The protective well casing pipe materials
shall be steel Eipe having the nominal diameters and the weights as
specified in table 2.

TABLE 2

MINIMUM
CASING PIPE AND COUPLING -
WEIGHTS AND DIMENSIONS

Wgt. Lbs. Pipe Couplings
Per Ft.
Size Threads Thicknass Threads Esxternial Length
in & Plain in Diameter - Inches Per  Diameter in
Inches Coupling End Inches External Internal Inch Inches  Inches
1 1.70 1.68 133 1.316 1.048 11-1/2 1576 2-5/8
1-1/4 2.30 2.27 140 1.660 1.380 11-1/2 1800 2-3/4
1-1/2 2,76 2.2 146 1900 1610 11-1/2 2200 2-3/4
2 3.76 3.66 164 2375 2,067 11-1/2 2750 2-7/8
2-1/2 5.90 5,79 .203 2.875 2.468 a 3.250 2-15/16
3 7.70 7.68 .216 3.600 3.068 8 4.000 4-1/16
3-1/2 9.25 9.11 226 4.000 3548 B8 4626 4-3/16
4 11.00 1079 2387 4600 4026 B 5.200 4-5/16
5 15.00 14.62 268 5.663 5.047 8 8,296 4-1/2
1 19.46 18.97 280 6.620 6.065 8 7.390 4-11/18
6-5/80D 20,00 19.48 288 6.625 6042 8RR 7380 7-1/4
700 23.00 22.63 817 7.000 6.386 8R 76567 7-1/4
8 26.65 24.70 277 8.625 8071 ' 8 9,626 B-1/16
10 3575 | 3426 .307 10760  10.136 8 11150 5-9/16
12 46.45 43.11 330 12760  12.080 8 14,000 65-16/16
14 O K7.00 654.57 376 14.000 13.250 B 16,000 6-3/8
16 OD 65.30 62.68 375 16,000 15260 8 7.000 6-3/4
18 OD 73.00 70.59 376 1B8.000  17.2560 8 19.000 7-1/8
20 CD 81.00 78.80 375 20,000 19.260 8 21.000 7-6/8

R = Round Thredds

(b) Assembly. Well casing pipe shall be assembled watertight by
means of joints welded in accordance with the standard weldin
procedure specifications of the department of industry, labor an
human relations, Ind 53.53(3), Wisconsin Administrative Code or by
correctly mated, recessed type couplings as used on drill pipe, line
pipe or reamed and drifted pipe and having weights and being
threaded as indicated in table 2.

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

(d) Pipe specifications. 1. No used pipe shall be installed as
protective well casing in the permanent construction of a well, The
pipe used as the permanent protective well casing either in initial well
construction or as a liner su%sequent to the intital construction shall
be new pipe produced to and meeting ASTM A-63; ASTM A-106;
ASTM A-120; API 5A; API 5AX; API 51,; APT 6LX; standards.

2. Fach length of pipe 2 inches in diameter and larger shall be
legibly marked in accordance with the ASTM or APT marking specifi-
cations for the particular pipe standard showing the manufacturer's
name or trade mark; size in inches; weight in pounds per foot; whether
seamless or welded and, if welded, type of weld; and the ASTM or
API specification and grade monogram.

Register, March, 1977, No. 265
Envitonmental Protection




62 WISCONSIN ADMINISTRATIVE CODE

3. The above listed ASTM and API references 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 Testing and Materials,
1916 Race Street, Philadelphia, Pennsylvania 19103 and from the
American Petroleum Institute, Division of Production, 300 Conigan
Tower Bldg,, Dallas, Texas 76201,

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

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

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

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

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

rilling.

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

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

(3) FrowinGg werLs. The construction of flowing wells shall comply
with the minimum requirements of NR 112.08(2) and the following
special conditions:

(a) Every practicable effort shall be made to extend the watertight
(cased and cement grouted} consiruction inte the upper confining
bed of the artesian basin.

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

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

History: Cr. Register, June, 1975, No. 234, eff, 10-1-75; am. table 1, Register, March, 1977,
No. 2565, eff, 4-1-77.
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Frgure 1. Prnaple ot Constructzon snd Control of Flowing Wells

NR 112,09 Bored type well design and construction. (1) Gen-

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

(2) Sprtiric. Through the vertical zone of contamination the con-
struction of bored type wells shall conform to the specifications for
drilled type wells prescribed by NR 112,08{(2). They shall alsc con-
form to the following additional requirements:

{a) The minimum diameter of the casing pipe shall be 6 inches.

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

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

the tox;lfgue and groove type. Plain end or bell and spigot pipe shall not
be used.
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(d) The minimum inside diameter of well curbing shall be 8 inches.

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

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

a "6 }fw dir

/s the greater

Minimwm 257 or below
vertical zone of contamination,

whichever

Reinforced
concrete

Minimum 25 or below
vertical Zone Of contamination.

Concrefe
pipe

.

Figure 2. Bored Type Well Comstruction. See NR[FLU0.

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

GENERAL. The general construction requirements are the same as NR
112,08(1}.

(2) SeecrFic. Through the vertical zone of contamination the depth of
the unperforated pipe of a driven point well shall conform to the
specifications of f? 112.08(2) for drilled sand or sand and gravel
t)épe wells, Driven point wells shall also conform to the following
additional requirements:

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

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

{Note: See figure 3.)

Register, March, 1977, No. 265
Environmental Protection




DEPARTMENT OF NATURAL RESOURCES 68-17

Screened outlef for vent

4

i, &3, veat pi
veal pipe Electrical condulef

— Two piece
-

top plate
e — well seal

U \ Om; Plece

T top plate
é well seal
]
.

Expandabie
rubber
gasket

_ Electrical condiif
- pipe —eddending
below ground

Yent must ferminste at
baserent celling with a
revarse bend and be screened

-3

I,

Two piece
top plate
well seal

Approved Froe
seal wifh an
expandable
rubber gaskef

A 'zm‘m':wm diameter.
0237 wall steel pipe

* Minimum 2° above Floor

Figure 11. Types of Well Seals. (a) tup of welf seab using compressibie rubber gashed, tedand td) alo top
of well seals with campressible subher gaskets bad with split top and hettom plates and gasket requinng
acveplable housing protection. (h) nunpressure conduil seal wsing compresible ruliber pashed.

See NR 112.017(2) and (4).
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3. On above-ground pump installations the extension of the well
casing at least 1 inch above a concrete pump support base and into
the pump base will be considered an effective seal if the elevation of
the top of the well is at least 2 feet above the regional flood water
level at the site and provided the pump base is mounted on a base
plate or foundation in such manner as to exclude entrance of jnsects
nto tl}g)“i'ell. (Note; See sections NR 112.14(1) and (2} and NR
112.17(8).

4, If the pump base of a deep well vertical centrifugal pump is not
of a recessed type or if the pump support flange for the pump column
is of larger diameter than the well casing, the extension of the well
casin_lgl 1 inch above the bottom of a pump subbase also will be
considered an effective seal, subject to the same restrictions as stipu-
lated in subparagraph 3 and previded that;

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

b. if either the fop surface of the subbase or the bottom of the
{)umzp base is not a machined surface, a gasket is provided between
he 2 surfaces prior to joining them permanently together.

¢. The structure housing a power driven pump shall be constructed
having the following minimum features:

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

ii. Walk-in door opening cutward when the pumproom is large
enough.

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

iv. Thermostatically controlled electrical heating unit.
v. Removable or hinged roof.

vi, Insulated walls and roof.

vii, Walls firmly secured to fioor.

vili. Dimensions and actual details of wall and roof design are
o&tional. The dimensions in table 3, figure 12 are recommendations.
{Note: See section NR 112.14(2) and figures 12 and 13.)

d. Unless an approved-type above-ground discharge unit is installed
as illustrated in Pigures 14 or 15, or the discharge pipe is installed
above grade and drains back above:grade into the well between
pumping cycles, the pump discharge line and accessorg equipment
installed above grade shall be protected against freezing by insulation
of structure and piping and installation of dependable heating facili-
ties, preferably a thermostatically controlled type.

"Regiater; March, 1977, No. 255
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Table 3
DIMENSIONS OF INSULATED PUMP HOUSE

Size of
Capacity of Tank | Tank Dimensions of House
Gallons Inches L W HR | HF
Submersible pump 13 18 x 30 5 |5 197 | 3>
; 42 16x48 | §° 5 3 5
66 18x60 |5° 5 367 | 66
82 20x 60 | 576" | 56" |4 6’6"
100 22x60 (567 ] 5%6” |4 6’6"
120 24 x 60 | 5767 1 56 14’ 66"
220 30x72 1667 |66 |5 76"

Figure 12, Imsulated Pumphouse Erelosiag Pressuee Tank.
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(5) RESERVOIR CONSTRUCTION. {a) A subsurface ground storage
reservoir may be used to store water for drinking and other domestic
purposes providing that it is constructed in accordance with the
following minimum specifications:

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

2. Walls. The walls of a reservoir shall be reinforced poured con-
crete at least 6 inches thick. Should it be planned to install the pump
supply pipe to the reservoir through a wall and to install the service
_ line pipe in a wall as opposed to installation of the units in the

reservoir floor, the pipe fittings for such units shall be installed at the
time of pouring the walls so0 as to effect a watertight joint,

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

welded sheet steel but may be constructed with reinforced poured
concrete.

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

5. Vent pipe. A vent pipe shall be installed whenever the roof of the
reservoir will terminate below the ground surface or at an inadequate
distance above grade to permit installation of an overflow pipe in a
reservoir wall just below the roof. The diameter of such vent pipe
shall be large enough so that it can act as an overflow pipe to permit
waste of water in excess of the well pump operating capacity. It shall
be installed in the reservoir roof at the time of construction of the
roof and shall be encased with 6 inches of concrete from the top of the
roof to the ground surface if the roof is buried. The vent pipe shall
terminate with a “U” bend with screened outlet a minimum of one
foot above the ground grade or top of the reservoir. (Note: See
Figurés 16 and 17 for acceptable pump installation with reservoir.)

Regiater, March, 1977, No. 266
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6. Supply pipe. Any gravity supply pipe from a hand type pump
shall be assembled with permanent pipe fittings and shall be con-
ducted into the reservoir tgrough the roof or curbing for the manhole,
if the roof is not buried, and only through the manhole curbing if the
roof is buried. A supply pipe may be connected to Jhe reservoir below
grade fB’OVidEd that it will be under no less than 5 feet of head at any
time. This will necessitate a pitless adapter installation, either with a
submersible or deep well reciprocating type pump. The supply pipe in
such case shall terminate at or no more than a few inches above the
bottom of the reservoir and a float control switch or low and high
water level electrical pump-control rods shall be installed. Any check
valve shall be placed only in the portion of the pump discharge pipe
g)_cat&ad within the well. The supply and service pipe may be com-

ined.

(6) PRrESSURE VESSELS: (a) Steel pressure vessels. All steel tanks for
containing water under pressure for domestic supplies, including those
having an air space for expansion, shall meet the followmg specifica-
tions:

1. They shall have a % inch minimum side wall and head wall

thickness, when the tanks are approved pitless receiver units attached
directly to well casings.

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

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

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

6. No floating discs shall be used in tanks to reduce the air-water
contact surface unless the disc material is approved by the depart-
ment, Approvals are based on information indicating either NSF or
FDA approved products are used,

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

{Note: For safety requirements for both steel and nonmetal pressure vessels, consult Wis.
Adm, Code, chapter Ind. 41, which contains the Boiler & Pressure Vessel Code of the
department of industry, labor and human relations.)

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

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

{9} SampriNg FAUCET. (a) In all pressure water systems provision
shall be made for collection of water samples by instaliation of a
sampling faucet on the discharge side of the pump. Such faucet shall
be installed between the pump and a reservoir or between a pump and
pressure tank when the tank is not buried, or when the tank position
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or the type of pump installation permits this without loss of air from
the tank. :

(b} In the case of buried pressure tanks, when either an approved
type pitless adapter or an approved type above-ground discharge unit,
epending on displacement of water in the exposed discharge pipe by
air from the tank for frost protection, is installed, a sampling faucet is
required in the service line from the tank at a point immediately
following the point of entry inte the building or building basement.

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

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

{11) DisiNrECTION AND 3AMPLING. Upon completing the installation of
pumping equipment, the installer thereof shall disinfect the equip-
ment by disinfecting the well and drawing water into the system by
pumping and shall sample water in accordance with NR 112.15(3} (a)
and (b) and NR 112,16 (1) and (4}.

{12} EMERGENCY PUMP INSTALLATIONS. No ump shail he repaired and
reinstalled or newly installed for a well wﬁen it is a nonconforming
structure except that a pump may be reinstalled or newly installed in
such well in an emergency situation provided that the owner is
informed in writing of the needed correction or replacement of the
well, as the case may be, and a copy of such communication is filed
with the department.

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

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

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

2. If the well has been constructed in conformance with section NR
112.08(3), a controlled overflow pipe may be installed, if necessary, to
prevent physical damage due to escaping water upward ocutside the

Register, March, 1977, No. 255
Environmental Protection




DEPARTMENT OF NATURAL RESOURCES 68-27

well casing or to prevent a freezing problem from occurring in the top
portion of the well.

3. Any overflow to prevent freezing shatl be limited to the absolute
minimum to preserve ground water and pressure. The overflow %_l‘ e
may be either installed at the top of the well or on a surge tank. Ee
overflow pipe shall terminate at least 2 pipe diameters above a drain
at the weﬁ site or In a building or building basement. (Note: Illustra-
tions of acceptable pump installations with flowing wells are illustrat-
ed in figures 18 through 24.)

History: Cr. Register, June, 1975, No, 234, eff. 10-1-75; am. (4) (a) 4. d. and figures i3, 14
and 15, Register, hMarch, 1977, No. 255, eff. 4-1-77.
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