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' ORDER NUMBER WS-70-74 

ORDER OF THE STATE .OF WISCONSIN NATURAL RESOURCES BOARD 

. REPEALING AND RECREATING RULES 

Pursuant to the authority vested in the State of Wisconsi~ ~atural Resources Board 

by Chapter 162 and 227 Wisconsin Statutes, the State of Wisconsin·r1atural Resources Board 

hereby repeals and recreates rules as follows: 



' . . . 

Rule 

NR 112.0.1 
. NR 112.02 

)tR 112.03 
NR 112.04 
NR 112.05 
NR 112.06 

· NR 112.07 
NR 112.08 
NR 112.09 
NR 112.10 
NR 112.11 
NR 112.12 
NR 112.13 
NR 112.14 
NR l12.15 

·NR 112.16 
NR 112.17 

' NR 112.18 
NR 112.19 
NR 112.20 
NR 112.21 
NR 112.22 
NR 112.23 

. NR 112. 24 

. NR 112.25 

A-1 & A-2 

A-3 & A-4 

A-5 & A-6 

Purpose 
Applicability 
Definitions 

Chapter NR 112 

Index 

Approved comparable construction 
Existing installations 

' f! 

Contracts ror nonconforming installations 
Well location 

· Drilled typa well design and construction 
Bored type well design and construction . 
Driven point type well design and construction 
Dtig type well design and construction 
Reconstructing dug type wells 
Springs 
Surf ace protection 
Miscellaneous well construction and pump 

installation requirements 
Samples·and reports 
Pump installation and construction 
Well construction squipmant 
Concrete and grout mixtures 
Well disposal of pollutants 
Abandonment of wells 
Cooperation with the Department 
Standards for existing installations 
Severability 
Effective date 

Appendix 

List of Figures 

Construction of wells in sand and gravel with 
screens, by percussion equipment. 

Construction of wells in sand and gravel with 
screens, by rotary equipment. 

Construction of wells terminating in sand and 
gravel underlying clay or similar material con
taining layers of sand and gravel, with and 
without screens, by percussion or rotary equip
ment. 

•. 

1 
1 
2 
9 

10 
10 
10 
13 
17 
17 
18 
20 
21 
23 

29 
32 
33 
40 
41 
42 
42 
43 
44 
47 
47 

48 

49 

50 



List of Figur~s-. 

A-7 & A-8 Construction of wells terminating in sand and 
gravel underlying clay or similar material, with 
and without screens, by percussion or rotary 
equipment 51 

A-9 & A-10 Construction of wells terminating in limerock 
underlying unconsolidated materials to a depth 
of 40 feet or greater depth 52 

A-11 Construction of walls terminating in limestone 
underlying unconsolidated materials extending to a 
depth of less than 40 feet by either percussion or 
rotary ~quipment 53 

A-12 Construction of wells terminating in limestone 
underlying unconsolidated materials extending to 
variable depths, by either percussion or rotary 
equipment 53 

A-13 & A-14 Construction of wells terminating in shale under
lying unconsolidated materials extending to a depth 
of 40 feet or greater depth, by either percussion 
or rotary equipment · 54 

·" ,., A-15 Construction of wells terminating in shale under
lying unconsolidated materials extending to a depth 
of less than 40 feet, by either percussion or rotary 
equipment · 55 

A-16 Construction of wells terminating in shale under
lying unconsolidated materials extending to vari~ 
able depths, by either percussion or rotary equip
ment 

A-17 & A-18 Construction of w21ls terminating in granite or 
quartz:tte underlying unconsolidated materials ex
tending to a depth of 40 f e.et or greater depth, 

55 

by either percussion or rotary equipment 56 

A-19 Construction of wells terminating in granite or 
quartzite underlying unconsolidated materials, 
extending to a d~pth of less than 40 feet, by 
either percussion or rotary equipment; 57 

A-20 Construction of wells terminating in granite or 
quartzite underlying unconsolidated materials, 
extending to a depth of less than 40 feet, by 
either percussion or rotary equ:i.pment; the only 
water available in adequate quantity is above 
the 40-foot depth, requiring permission to con-· 
struct the well with less than 40 feet of pipe 58 

•, 

2. 



' . ' 

List of Figures 

A-21 & A-22 Construction of wells terminating in sandstone 
underlying unconsolidated materials, extending 
to a depth of 25 feet or greater depth, by 
either percussion or rotary equipment 

A-23 

A-24 

· A-25 

Number 

1 

2 

Number 

1 

2 

3 

Construction of wells terminating in sandstone 
underlying any material except limestone, extend
ing to a depth of less than 25 feet, by either. 
percussion equipment or rotary equipment 

Construction of wells terminating in sandstone 
underlying limestone~extending to a depth of 40 
feet or less ·with or without unconsolidated over
burden over the limestone, by either percussion 
or rotary equipment · 

Construction of wells terminating in sandstone 
underlying limestone, extending to a depth greater 
than 40 feet with or without unconsolidated over
burden over the limestone, by either percussion 
equipment or rotary equipment'" 

List of Tables 

Drilled-type well requirements 

Minimum casing pipe and coupling weights and 
dimensions 

List of Figures 

Principle of construction and control of flowing 
wells 

Bored type well construction 

Construction of driven point ~.;ells in sand and 
gravel 

.. 

. 3. 

59 

60 

60 

61 

13a - 13£ 

. 14 

17a 

17b 

18a 



Number 

4 

5 

6 

7 

8 

9 

10 & 11 

12 

13 

. -~~~~~ 14 

15 

16 

17 

18 - 24 

25 

List of Figures 

Driven-point well construction showin~ suitable 
means of pr.oviding frost protection with hand 
pump installations 

Sanitary construction of dug type wells and ac
ceptable methods of installation of pumps 

Drilled well construcb~d in existing ·dug type 
wells 

Springhouse 

. Adaption of pitless adapter unit for pump in
stallation 

Pitless receiver tank installation 

Types of well seals 

Insulated pumphouse enclosing pressure tank 

Insulated pumphouse adjoining a dwelling 

Pump installation using submersible pumps and 
approved above-ground discharge unit 

Alternative presr;ure tank location with submer
sible pump installation and approved above
ground discharge unit 

Water storage reservoir 

Acceptable installation of booster pump on service 
line from reservoir, when necessary 

Pump installations for flowing artesian wells 

Arrangements for grouting annular space 

'• 

4. 

18b 

20a 

2la 

23a 

29a 

29b 

34a & 34b 

3Sa 

35b 

35c 

· 3Sc 

37a 

37b 

40a - 40g 

41a 



,--~,-
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Chapter NR 112 

WELL CONSTRUCTION AND PUMP INSTALLATION 
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NR 112.01 PURPOSE. The purpose of this chapter is to establish uniform minimum standards and 

methods of procuring and protecting an adequate supply of ground water safe and fit for human 

consumption and for the preparation of food products through adequate construction or reconstruction 

of wells and reservoirs, installation of pumping equipment, or other methods approved by the 

department, in conformity with chapter 162, Wisconsin Statutes. This chapter shall govern the 

location, construction or reconstruction and maintenance of wells and reservciirs, the installation 

and maintenance of pumping and treatment equipment, and the supervision of well drillers and 

pumping equipment installers, 

NR 112,02 APPLICABILITY. The provisions of this chapter shall apply to all new and 

existing wells, including the reconstruction, rehabilitation or reactivation of 

such wells which are intended or used for supplying 1·iater for human consumption or 

in the production and preparation of food products, excepting those for public 
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utilities, institutions, jointly 01·ined systems or privately owned utility systems serving ten or 

more premises of mixed O\•rnership, schools ~lith 3 or rnore rooms and all other n~w and existing wells 

to be constructed, reconstructed, rehabilitated or reactivated on one property, whose operating 

capacity, either singly or in the aggregate with that of other wells on the property wil 1 be in 

. excess of 70· gallons per minute. 

(NOTE: An approval from the department is required pursuant to sections 144.025{2){e) and· 

144.04i Wisconsin Statutes, prior to construction of any well and installation of any pump not 

governed by this code.) 

NR 112.03 DEFINITIONS. For the purpose of this chapter the following terms are defined as 

foll.ows: 

. (1) "Absorption pond" means an earth st~ucture constructed for the purpose of slow disposal 

of treated se1•1age or other 1 i quid wastes by soil seepage. 

(2) "Adequate water supply'' means a water supply which has a yield, where obtainable, and 

the pump ~apacity to provide the quantity of water which the user has stated is necessary for 
' drinkirg, culinary, food processing and other purposes for wh.ich the water is intended to be used. 

(3) "Animal enclosure" means a fenced yard or similar uncovered structure in which an area 

of 600 square feet or less is provided for each animal unit contained therein and in 1vhich animals 

are enclosed for any part of at least 30 separate days per year. 

(4) "Animal lot'' means a fenced yard or similar uncovered structure in which the concentration 

of livestock or poultry is such that a vegetative cover is not maintained. 

(5) "Animal shelter" (Paved) means a paved covered structure including but not 1 imited to a 

house or barn in 1vhich animals are er.closed for at least any part of 30 separate days per year. 

(6) "Animal shelter" {Unpaved) means unpaved covered structures including b0t not limited to 

houses or barns in which animals are enclosed for at least any part of 30 separate days per year. 

(7) "Animal unit" means an equivalent of 1 ,000 pound~ of live animal weight. 
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' (8) 11 Animal yard 11 means fenced in dirt or concrete area in which cattle or other 

livestock or poultry are enclosed and includes animal.enclosures, animal lots, and animal shelters 

defined in NR 112.03(3), (4) and (5) above. 

(9) 11 Annular space 11 means the space between two concentric cylinders or circular objects, 

such as the space between an upper enlarged drillhole and initial protective casing pipe or between 

the initial protective casing pipe and an outer construction pipe or jnner liner pipe or between an 

inner liner pipe and lower drillhole. 

'' 
(10) 11 Approval 11 means the written approval of the department. 

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

(12) "Clay slurry" means a fluid mixture of native clay formation or conmercial clay or clay 

mineral products and water prepared with only the amount of water necessary to produce fluidity • . 

(13) 11 Contaminant 11 means any matter which may render water bacteriologically or chemically 

impure or turbid so as to make it unfit for human consumption. 

(14) "Clear water waste" means cooling w·ater and condensate drainage from refrigeration 

compressors and air-conditioning equipment, waste water drainage from equipment chilling processes, 

foundation drainage water and other water having no ·impurities or where impurities are of such 

minimum concentration as not to be considered harmful and cooled condensate from steam heating 

systems or other equipment. 

(15) 11 Drainage system 11 means the piping within public or private premises, which conveys 

sewage, rainwater or other liquid wastes to the point of disposal, but does not include the 

mains of a public sewerage system or private or public sewage treatment plant. 

(16) 11 Department 11 means the department of natura 1 resources. 

(17) 11 Drawdown 11 means the extent of lowering of the water level or water pressure in a well 

when water is pumped or flows from it. 

(18) 11 Lower drillhole 11 means that part of a drillhole below the vertical zone of contamination. 



- 4 -

(19) "Upper drill hole" means that part of the cased drillhole, augerhole or excavation 

constructed through the vertical zone of contamination. 

(20) "Upper enlarged drillhole'' means that portion of upper drillhole, larger in diameter 

than the protective well casing and extending through all or part of the vertical zone of 

contamination. 

(21) "Driven point well" means a well constructed by joining a "drive point" with a length 

of pipe, extended as may be necessary, and driving the assembly into the ground, without a preliminary 

excavation i~ excess of 10 feet in depth. All other types of wells, including those constructed by 

a combination of jetting and driving, are drilled type wells. 

(22) "Established grade" means the permanent point of contact of the ground or artificial 

surface with the casing pipe or curbing of the well. 

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

the well. 

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

(25) "Regional flood" means a flood determined by the department to be representative of large 

floods known to have generally occurred in Wisconsin and which may be expected to occur on a 

particular stream because of like physica~ characteristics. The regional flood generally has an 

average frequency of the 100-year recurrence interval flood. 

(26) "Flood plain", for the purpose of this chapter, means the land adjacent to a body of 

water which has been or may be hereafter covered by the ·regional flood. 

(27) "Floodway'', for the purpose of this chapter, means the channel of a stream and those 

portions of the flood plain adjoining the channel that are required to carry and discharge the flood 

waters or flood flows of any river or stream associated with the regional flood. 

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

or similar operation. 
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(29) "Grease basin" means a watertight tank installed underground for the collection and 

retention of·grease from cooking or food processing and ~hich is accessible for periodi~ removal 

of the contents. 

(30) "Ground water" means that part of subsurface water which is in the z~ne of saturation. 

(31) "Holding tank" means a watertight receptacle approved by the department of health 

and social services for the retention of sewage. 

(32) "Institution" means a state, county or municipal ·care or corrective facility, such 

as a hospital, prison, jail or home. 

(33) "Liner pipe" means either protective v1el1 casing pipe installed subsequent to initial 

construction to seal off a zone of bacterial or chemical contamination or casing pipe installed 

during or subsequent to the initial well construction to seal off a caving formation. 

(34) "Liquid manure holding tank'' means a completely fabricated structure with or without 

~ cover e\ther formed in place or transported to the site, used for containing animal wastes con-. 
sistins of excreta, leachings, feed losses, litter, washwaters or other associated wastes. 

(35) "Near-surface water" means water in the zone immediotely below the ground surface. 

It may include seepage from barnyards, leaching pools and disposal beds or leakage from sev1ers, 

drains and similar sources of contaminated water. 

(36) 11 Permit 11 means a written approval issued by the department. 

(37) "Preparation of food products" means washing, cooling, cooking, pasteurizing, bottling, 

canning, or othenlise preparing food for human consumption, and including the washing of utensils 

and equipment used in production or preparation of food. 

(38) "Private water supply" means one or more sources of ground water, including facilities 

for storage and conveyance thereof, such as 1~el ls, springs, pumps, pressure tanks and reservoirs, 

on one property, other than those serving a municipality, sanitary district, utility district, 

institution or a jointly owned system or private utility system for ten or more premises of _ 

mixed ownership. 
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(39) "Privy" means a building structure used for the deposition of human body wastes. 

(40) "Protective \'/ell casing" means pipe meeting standards specified in NR ll2.08(2), 

which is driven or set to seal off the vertical zone of contamination. 

(41) "Pump installer" means any person, firm or corporation 1·1ho is duly registered as such 

with the department, has paid the annual registration fee and has obtained a permit to engage in 

pump installing. 

(42) "Pumping water level" means the elevation of the surface of ·the water in a well or 

water pressure at the top of a flowing artesian well after a period of pumping or flow at the 

customary rate. 

(43) "Retention pond" means an excavated or diked structure or combination of structures 

designed for interception and temporary storage of runoff water contaminated by leachings, 

washwaters or similar 1 iquid wastes on farms or on other property where cattle or other 1 ivestock 

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. 

(46) "Sanitary condition" (a) When referring to a well or reservoir means that the 

construction of the well or reservoir and the installation Of the pumping equipment are such 

that the well or reservoir is 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 rind 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. 



. . 

- 7 -

(48) "Seepage pit" means an underground .receptacle so constructed as to permit disposal of 

septic tank effluent, milkhouse wash1'/ater, silage juices, clear water wastes and similar wastes 

by soil absorption through its walls and bottoms. 

(49) "Seepage trench" means an area exca~ated 3 feet or less in width which contains a 

beddipg of aggregate and a single distribution line . 

(50) "Septic tank" means a watertight tank which receives sewage. 

(51) "Sewage" means any 1·1ater 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. 

(53) "Sanitary building sewer" means that part of the plumbing system beginning at the 

immediate outside fo"ndation 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; 

(55) "Solid manure storage structure" means a structure used for stacking or composting and 

containment of animal wastes consisting of excreta, feed losses, litter o~ ass6ciated solid wastes. 

(56) 11 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. 

{57) "Static water level" means that elevation of the surface of the water in a well or 

water pressure at the top 6f a well, in the case of some artesian wells, when no water is being 

pumped or flows therefrom. In the case of artesian wells with a positive.water pressure at the 

top of the well, the static water elevation is determined either by a stilling pipe or pressure 

gauge and under either condition water elevations are referred to the elevation of the top of the 
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(58) "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. 

(59) "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. 

(60) "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 fl ow. 

(61) "Storage pond" means an excavated or diked earthen structure includirig partially 

fabricated liquid manure holding tanks designed for containing animal wastes consisting of 

~xcreta, leachings, feed losses, litter, washwaters or other associated liquid wastes. 

(62) "Stuffing box" means an approved receptacle in which packing may be compressed to 

form a watertight or airtight junction between two objects. 

(63) "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. 

(64) "Sump" means a tank or pit ~1hich receives sewage or other liquid wastes located below 

the normal grade of a gravity system and which must be emptied by mechanical means. 

(65) "Treatment pond" means an earth structure with sealed bottom and walls constructed for 

the purpose of holding sewage or other liquid waste for a period of time to reduce BOD and 

suspended solids. 

(66) "Vertical zone of contamination" means that depth of geologic formations, generally 

near the ground surface, containing connecting pore spaces, crevices or similar openings, including 

artificial channels, such as unprotected wells, through which contaminated water may gain access 

to a well or the ground water body. 
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(67} 1'Hatertight construction" rr.eans cased and grouted construction through firm 

formations like clay or rock. Through granular material like sand.or gravel, it means that the 

casing pipe is of approved quality and assembled watertight. 

(68) "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. 

" ( 69) "We 11 cap" means an approved removab) e non-\'1a tert i gh t apparatus or device used to 

cover a well. 

(70) "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. 

(71) 11 \-/ell seaiu means an approved removable apparatus or device used as follo1'/s: 

(a) To close the well opening wateright or to establish and maintain a watertight junction 

between th~ upper terminal of protective casing or curbing of a well and the piping or equipment . 
installed therein, so as to prevent water ~rom entering the well; or 

(b) To establish and maintain a watertight junction between the basement end of non-pressurQ 

pipe conduit, installed bet\'/een a v1ell and a building basement, and the pump piping installed 

within the conduit. 

(72) 11 \-/ell vent 11 means an outlet at the upper end of the well casing or basement end of a 

non-pressure conduit to allow equalization of air pressure in the well. 

(73) "Yield" means the quantity of \'later which may flow or be pumped from the well per unit 

of time. 

NR 112.04 APPROVED COMPARABLE CO!ISTRUCTION. Hhen strict compliance with this chapter appears 

to be impracticable, the reasons therefor shall be comnunicated in writing to the department for 

advice and approval of comparable specifications. 
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NR 112,05 EXISTING INSTALLATIONS. Existing well, pump, pressure tank, pit, subsurface pumproom 

and reservoir installations that conform to Section N.R ll2.23 are acceptable. Noncomplying existing 

well, pump, pressure tank, pit, subsurface pumproom and reservoir installations shall be corrected 

to comply with NR 112.23 or the specifications in this chapter for new construction, 

NR 112. 06 CONTRACTS FOR NONCONFORMING INSTALL:ATIONS. Well drillers and pump installers. sha 1.1 

ensure that the construction and reconstruction of wells or appurtenances thereto or the 

installation of pumping equipment adheres to all the applicable provisions of this chapter or to 

approved comparable requirements.· Well drillers and pump instai lers shall not enter into any 

agreement, written or oral, for such construction, reconstruction or installation which does not 

require compliance with all applicable provisions of this chapter or with approved comparable 

requirements. 

NR 112,07 WELL LOCATION. (1) General. Where a well is constructed to supply ground water 

for human consumption and preparation of food products, such well shall be located: 

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

(b) At the highest point on the premises consistent. with the general layout and surroundings, 

but in any case protected against surface ~later flow and flooding. 

(c) As far removed from any known or probable source of contamination as the general layout 

of the premises and the surroundings permit. 

(2) Relation to contamination sources, Unle:;s modified by written department approval under 

NR 112.04, minimum separating distances between wells or reservoirs and sources of contamination 

shall be maintained as follows: 

(a) 8 feet bet11een well or reservoir and cast iron sanita'l"y or storm building sewer or 

sanitary or storm building drain or a basement floor drain connet:tnd to a cast iron sanitary 

building sewer or ~anitary building drain; cast iron subsoil drain; cast iron sewage sump; 

cast iron milkhous~ floor drain; cast iron drain from a convantional silo or glass lined storage 

facility, cast iron sewer conducting manure juices to point of disposal. 
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(b) 10 feet betwP.en well and inr.lepende:nt clear water waste drain, rainwater downS'pout outlet, 

cistern, hydrant drain, or similar unit; building foundation-drain connected to 1ndependent clear 

water waste drain or subs9il drain; nonconforming existing or unapproved new well pit, pump pit, 

pressure- tank pit, pressure-tank access pit, or subsurface pump room;, nonconf9rmi ng reservoir. 

(c) 15 feet between well and sewe~-connected foundation drain. 

(d) 25 feet between well or reservoir and watertight grease basin, septic tank, holding 

tank, subsoil drain other than cast iron; sewage sump other than cast iron; sanitary building or 

storm building sewer other than cast iron; sanitary building'or storm building drain other than cast 

iron; floor drain connected to sanitary building sewer or drain of other than cast iron pipe material; 

lake or stream shoreline; below-ground swirrming pool. 

(e) 25 feet between well or reservoir an? watertight barn gutter; animal barn pen with 

concrete floor; glass-lined storage facility without pit; convention.al silo without pit but with 

concrete floor and proper drain; watertight, milkhouse floor drain other than cast iron; watertight, 

conventional silo drain or glass-lined storage facility drain other than cast iron; watertight 

sewer other than cast iron conveying manure juices. 

(f) 50 feet between well or reservoir and seepage pit, seepage bed, seepage trench or other 

similar s~wage or waste water disposal unit; privy; dog-waste pit disposal unit; animal yard, animal 

shelter, animal enclosure or animal lot; conventional silo with pit; glass-lined storage facility 

with pit; outlet of watertight milkhouse drain; seepage pit for drain of conventional silo or 

glass-lined storage facility; loose-jointed field-drain pipe lines. 

(g) 50 feet between well or reservoir and street sanitary or storm sewer; similar sanitary or 

storm sewer piping con;prising part of the drainage system on public or private property. 

(h) 100 feet between well or reservoir and a temporary manure stack; solid manure storage 

structure; watertight reinforced poured concrete or equivalent concrete fabricated liquid-manure 

holding tank; earthern silage storag~ trench or pit. 

{i) 100 feet betv1een 1~el1 or reservoir and bulk subsurface storage tanks for refined 

petroleum products such as gasoline and fuel 'Oil, except in the case of fuel on tanks for . 
private residential use, in which case the separating distance shall be at least 25 feet or 

farther where practical. 
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(j) 100 feet between well or reservoir and nearest existing or future grave sites in 

cemeteries. 

(k) 200 feet between well or reservoir and sludge disposal area on same property or 

adjoining property. 

(1) 250 feet between well or reservoir and an absorption, storage, retention or treatment 

pond; ridge and furrow waste disposal site; or a spray irrigation waste disposal site. 

(m) 400 yards between well or reservoir and the nearest edge of an exi'sting or proposed sanitary 

land fill disposal site. 

(3) Relation to buildings. With respect to buildings the location of a well shall be 

as follows: 

(a) When a well is located outside and adjacent to a building, it shall be located so 

that the center 1 ine of the well extended vertically will clear any projection from the building 

by not less than 2 feet, 

(b) Every well shall be locate . .:: so that it will be reasonably accessible with proper 

equipment for cleaning, treatment, repair, test, inspection, and such other maintenance as may 

be necessary. 

(c) No well shall be located nor shall a building extension be 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 basement, 

(4) Relation to flood plains. (a) Wells may be constructed and replaced on property 

on the flood plain outside of the floodway provided that the top of the well is terminated a 

minimum of 2 feet above the regional flood elevation for the well site. (NOTE: This is the 

required minimum elevation of the first floor of any new building in the flood plain.) 

(b) A well may be reconstructed or replaced on property in a floodway provided that a 

permit is first obtained from the department. 
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(c) No well may be constructed on floodway property that is either undeveloped or has 

building structures but no existing well. 

{NOTE: Attention of v:.ell drillers and pump installers is called to Volume I, of the 

Wisconsin State Electrical Code which can be 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.) 

NR 112.08 DRILLED TYPE \./ELL DESIGN Alm COMSTRUC}I01l. (1) General. The construction of 

every well shall be planned and carried out so that it will be: 

· (a) Adapted to the geologic (earth structure) and ground water 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· a.nd to exclude knovm sources of contamination. 

(b) Designed to permit such supplementary construction as may be required to provide a 

sufficient and safe water supply, where obtainable, and to conserve ground watAr. 

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

water supply". 

(2) Specific. The requirements of NR 112.08(1) for drilled-type wells· shall be deemed to 

be fulfilled when minimum construction and material requirements set forth in table 1 and in 

pars. {a) through ( i) be 1 ow are met. (NOTE: See Appendix figures Al through A25.) 

Insert Table 1 
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l nATU?.E OF 
fA-O:ER BEARWG 
I FOPJ{".TION 

!:PEI (AQ.UIFER) 
L I Sand or 

I gravel 

b. Sand or;: ... 
gravel 

I 
c. IS!l.nd or 

gravel 

3 

~
4 

L'IDM 
ml AL 

'frASTIIG 
GIDLOGIC FOPJ-!A.TIONS IAMETER 

OVERLYING AQUIFER INCHES 
Sand or mixture of l2Tr 
sand and gravel. 

Clay or similar 12" 
paterial to depth 
lor 30' or more, 
containing layers 
of sand or gravel. 

~
lay or similar 1211 

aterial from the 
round surface to 
arying depths. 

TABLE I 
DRILLED TYPE WELL REOUIREMENTS 

UPPER DRILLHOLE 9 I lo 

UPPER ENLARGED DRILLHOLE [REGULAR DRILLHOLE DRILL.l!OLE NOMINAL 
LOWER !MAXIMUM 

5 
MINIMUM 
DIAMETER 

None required 
with cable 
tool drilling 
but shall be 
casing dirune
ter plus 4" if 
one is con
structed. See 
construction 
conditions. 
Casing diame
ter plus 2 11 

with rotary 
drilling. 

Casing diame
ter plus 4" 
with cable 
tool drilling. 
Casing diame
ter plus 2" 
with rotary 
drilling. See 
construction 
conditions. 

Casing diame
ter plus 4" 
with cable 
tool drilling. 
Casing diame
ter plus 211 

with rotary 
drilling. See 
construction 
conditions. 

7 8 MINIMUM ROTECTIVE 6 
MINIMUM 

DEPTH 
MINIMUM BOTTOM w.t:LL LINER 
DIAMETER j;:LEVATION DIAMETER 1 DIAMETER 

None required 12" 
with cable tool 
drilling. To 
depth of casing 
setting with 
rotary drilling. 

5' into clay 12" 
below anY sand 
or gravel above 
the 20' depth 
with cable tool 
drilling. To 
depth of casing 
placement with 
rotary drilling. 

To the bottom ot1 2" 
the clay or a 
minimum of 20' 
whichever is th< 
lesser with ca
ble tool drill
ing. To the 
depth of casing 
setting with 
rota.rv drillin~. 

See 
Construe 
ti on 
Condi
tions 

See 
Construc
tion 
Condi
tions 

See 
Construe 
ti on 
Condi
tions 

-

11 

CONSTRUCTION CONDITIONS 
The depth of protective well casing pipe will be gov
erned by the pumping level. For pumping levels 20' or 
less the casing shall extend 10' below the pumping 
level. For pumping levels 20' to 25' the casing shall 
e>.tend to a depth of 30' . For pumping levels greater 
than 25' the casing shall e>.tend 5' below the pumping 

a,.b,c 
Protective well casing 
placed in an upper en
larged drillhole only 
2n greater in diameter 
than the nominal well level. When an enlarged upper drillhole is constructed . . •. 

with cable tool equipment, the annular space shall be casing pipe cuameter. 
filled with clay slurry or cement grout placed in an as is only permissible 
approved =nner. See Hate 2 below. With rotar.rdrilling with i:otary-air drilling, 
the upper enlarged drillloole shall be maintained at shall be assembled 
full diameter with drilling mud and the annular space with welded joints and 
shall be permanently sealed -with drilling mud o: sealed in nlace with 
cement grout. See Note 1 below. Also see Appendix. · 

The protective well casing pipe shall extend 51 below 
the pumping level. With cable tool drilling the upper 
enlarged drillhole shall be kept open with temporary 
well casing and the upper drillhole shall be kept 1/3 

casing upward. 

I 
~ 

w 
':' 

filled with clay slurry throughout the driving of the An adequate screen shall 
perllallent well casing. The balance of the annular be provided where 
space shall be filled with clay slurry or cement grout necessar.r. It shall 
With rotary drilling, the upper enlarged drillhole be installed in such 
shall be maintained at full diameter with drilling mud manner that removal 
and the annular space shall be permanently sealed •'i.th or replacement ca.'1 be 
drilling mud or cement grout. See Note l below. Also accomplished without 
see Appendix. adversely affecting 

• the watertight con-
See (a-11) above for minimum casing depth re- struction of the well. 
quirements .. 'With cable. tool drilling, the upper drill-
hole shall be kept 1/3 filled with clay slurry I Approval from the 
throughout the driving of the permanent well casing. Department is required 
The balance of the S.'1nular space shall be filled with for a ;;ravel-pack well 
clay slurry or cement grout. With rotary drilling the construction in 
upper enlarged drillhole shall be maintained at .full , conformance with 
diameter with drilling mud and the annular space shall Section NR 112.04. 
be permanently sealed with drilling mud or cement 
~rout. See Note l below. Also see Appendix. 

NOTE I. Greater depth of casing is required in areas where well histories show that the vertical zone of contamination extends to a greater depth. 
NOTE 2. Some drillers construct an enlarged upper drillhole to a depth of several feet with cable tool equipment by choice under geologic conditions of column 3, line a, to facilitate use d long lengths of pipe. 



'-

TABLE I 
DRILLED TYPE "WELL REQUIREMENTS 

3 l i 2 l 
1 ·-·~TP1" ~,,. I 

4 
9 f 10-. 

ll 
MINIMUM UPPER DRILLHOLE LOWER MAXIMUM 

t llfUU ......... u. NOMTI\AL UPPER ENLARGED DRILLHOLE REGULAR RILLHOLE DRILLHOLE NOMINAL 
\1t;.?2 ~=:..4?.!:fGl 

! ?0?.:·:t.':'I·J:i I GEQLOGIC FORMATIONS 
CASDiG 5 7 MINIMUM ROTECTIVJ' 
DIANETER MINIMUM MINIMUM BOTTOM WELL LINER 

F~ i ( -~QUI?:u;) 1 OV'E!\LYIIJG AG_DIFER TIIJ'CEES DIAMETER 
MINIMUM 

DEPTH DIAMETER LEVATIOH DIAMETER DIAMETER I CONSTRUCTION CONDITIO::s 
d~ ~i~~s~c~e _ !Unconsolidated ma-

!(::>e.:. ~ro-4-e 3) ... .,,. ..... ~tls mp.:.,..,iy 
j ~ - ~ " J ~~~~ or' gr;~;l, to 

I 
I 

I 

de~t~ of at least 
ho; to a radius of 
~ mile. !To record 

1
of sir..:k holes~ test 
l~cles, qu~ries or 
J a1:rn .... "J.doned wells in 
! above area. 

6" Casing di8.!!le- l!lone reQuired 
ter plus 4" if with cable tool 
one is con- drilling. To 
structed with rock with rotary 

., cable tool 
drilling. See 

I 
construction 
conditions. 

I Casing dirune
ter plus 21t 
with rotary 
drilling. 

drilling. 

6" with !ee con-
cable truction 
tool ondi-
drilling. ions. 
Not ap
plicable 
with 
rotary 
drilling. 

6" ~" less ~he protective well casing pipe shall be firriJ.y seat-edl d,e 
han the ·n the rock formation. When an upper enlarged drill- !Protective well casing p~ 
ewer ole is constructed with cable tool equipwent~ the an- placed in z~ upper e~-

drillhole ular space shall be f'illed with clay slurry or ce:r..e~t larger drillhole onl:-~ 

diameter .. grout placed in en approved manner.. See !Tote 2 belo·,;. 12n greater ir: diaD-ete=
With rotary drilling, the upper enlarged drilL"h.ole than the no::iin2l •.,·ell 
.shal~ be maintained at ful~ dia:n:te::- with drillins rmd lcas~"1g pipe_ <li31:ieti:::.=-:-

~
r ·w1 th tempora.rJ.r well casing ana the ari...ntlar space as is only pe-=r:n.ss::..cile 
hall be perma."1ently sealed. with drilling riud o; cemen-tJwith rotary-ai::: d'.!:'iiling!' 
rout, except that only cement grout shall be used w::ie!"~shall be asse:nble<l 

I he. upper enl~rged drillhole is ~onstructed :e:.ore than l~~~i th v:e:ded j oi~t: ~nd 
2' into the limestone. The vertical zone o~ contaD"~naJsealea in place ~itn 
[:;ion must be sealed off. See !lote 1 below. Also see \drilling i:;ud or c2;r.e<it 

r4.ppendix. jgrot:.t placed in the 
1------------·, --------------) ! la~n·olar spC!c;:, by a I 1 

.'._, . 1 . I .
1 

1su1table puc:ip frc:o 
Clay or simlar ma-'6" Casing diame- To the bottom of 6" with See.con- 6" 2 11 less The protective well casil':g pipe shall oe fir:-..l:r seated the bottc'.11 o::' the 

i'ote 3j lte!'ial O!' such ma- ter plus 4" the clay or to cable struction than the ~in the rock formation. With cable tocl drillini;;, c;he !'casing up·•a:::d. 

l
terials with soffie with cable the 20' depth, tool condi- lower pper enlarged drillhole shall be kept open oy te~po- . d,e,f _ 
sand and gravel tool drilling. whichever is the drilling.tions. drillhole rary well casing, whe:i necessary and shall be kent 1/3 hrotec~ive liner pi?e 

1
::or:es to deTith of Casing diame- lesser, with Not ap- · diameter· filled with clay slurry throughout drivin.i;:: of th~ uro- }shail be asse::1bled -;~ith 

lat least 4o' to a ter plus 2" cable tool .;~ plicable tective well casing. The balance of the ~nulc.!' space l"elded ~~i~1t~:. ~~a;:7d • , • • • • • • • 11 concent_ ... c.:.. .... ~ ..1..t:nin 
radius of' ?;.2 :mile. with rotary drilling. To with shall be filled with clay slurr:r or cen:.ent grout ~the drillhole) .and sealed 

j:ro ::-ecord of sin..lt drilling. rock with rotary !applied in an approved manner. Construction ccnditiar...=:jin plao:e wi-i;h ce7'l2nt. 

~~ ~i:nestcne 

I"'' 
w 
'?" 

I 
l 

;.' · 1l'.Lil:lestone 
(See clo'ce .3) 

I 
I 
i 

! 
I 

!
holes, test holes, See construe- rotary drilling. drilling for drillin~ with rotarff eQuipnent are tCe saTie E.S :grout ?lacea by a sui~-
q_ua::-ries or tion condi- above for line d. The "tertical .zo:ie of conta.'Tination l~~l~ ~=:rid,, P ~:. odth~: '"hp 

I 
,

1 
. . ~ b ~ T • ,._.:--?-Or~ ::i~1...no ....... on .. _ 

abs.:::i.doned we~ s in tions. nus"' e sealed· O.tf. See I1ote 1 below. Also see fbottcm cf th-= line= pioe 
e.bo7e =ea. Appendix. vpward. . 

\unconsolidated ma- 6n Casing diame- 10' into Not 6n 2" less ~The upper enlarged drillhole through caving fo!'U".ations be upner enlari;-2i ·i::":..l::!.-

lterials for depth t7r plus 4" uncreviced rock , applica- the.'1 the -bo:-e th7 rock shall be k7pt. open by ~'.:!"porary we~l llo~le di=ete!' neeC. ·oe 0:ocl7 
lPsc:- than ho' "rith- with cable below 30 , ble 1 .. as1ng with cable tool drilling and wii...n such casing o ~1. g:ree.ter tl:.a..~ t~~ nc~i-
" - : ;;;. , tool drilling. • ' o~er !drilling mud with rotary drilling. If the formation ,,;l Yell casin.;:: :;:::!.J:>e 
i"~. ~ ra:_us of ~ Casing diame- drillhole over the rock is clay or material which will sinilarly dC.=eter ·.-r,en t'1e cenen-:0 

~
::i7..:...1e. l10 reccr: of ter plus 2" diameter. s:t:and open, ~ith rotary dr~lling ~he .drill cut::ings i;:!'"m;:~ is ?2-ac-=::d. i:: ~.:,h': 
SlfoC holes, tes i.. with rotary p;-efeJ:""ably snall. be removec. by dr::..ll:i.I.;g mud bu:- use of hnnUJ.c:: sp2.ce b:.r a :::t.::.:.-:-

·

.oles., aua.rries or drilling. See lair .w. il·l· .b. e pernn.t.ted for sucn geoloric ,.;ormatii:;-r:s. \able ~u::.n o-:-:- ·:r::.e:--

1

,,,0<;> do!l.:d ;,,~e" ls in construction The annular space shall be permanent y ri~led with 1a:,:.;:rc~rei- :::::'=~hoC.. =--~c:::l t:-.e 
~ ·-~.::.. ~:p ...J.. conditions. cement grout. The vertical zone of contamination must ro-::."":.c.J1 0:"' -:.1".e ca.si;_~ 

i::i':::lo"\ _ ._ __ a.. ·- 1?~ -~ea.led __ 9_£.i_. ____ ~~-~o_te 1 be~~~----· Also see Appendix:_, ,up~~:?..rd. ____ _ 

<GTE l. CD.sing only to rock under conditions of column 3, lines d & e and to the depth·indicated .in column 6, line f for condition of column 3, line f, is only acceptable as " minimum when it is adequate to seal off the: 
't:rtic.:tl zone of contamination_ Greater depth of protective casing is required in areas where well histories show that the vertical zone of contamination extends to a great.er depth. 
·:rJTE 2. Some drille:rs construct an enlarged upper drillhole with cable tool equipment by choice under geologic conditions of column 3, lined, to facilitate use of longer lengths of pipe. . . 
'0TE 3. Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because it ~s the common term gwen ~o them by dr!ller~ · 
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NA'l'URE OF 
~ATER BEARING 

FORMATION 
t ,\~~· l!-'lli) 

Shale 
(See Note 3) 

3 4 
MINIMUM 
NOMI!IAL 

CASING 
GEOLOGIC FORMATIONS IDIA~\P.1'F.R 

0\'J::HLYING AQUIPJ::R lNCHJ:.':l 
Unconsolidated ma- 16" 
terials, mainly 
sand or gravel, to 
depth of at least 
40' to a radius of 
"lllil.o. 

.· 

1'ABLE I 
DRILLED TYPE WELL REQUIREMENTS 

CONSTRUCTION CONDITIONS 

9 ~ 10 UPPER DRILLHOLE LOWER MAXIMUM 
UPPER ENLARGl!:D DRILLHOLE REGULAR DRILLl!OLE DIULLJIOLE NOMINAL 

5 7 8 MINIMUM ROTECTIVF 
MTNTM!!M MTNTMtlM MTNTMtJM T1nT'T'0M WF.T.T, T.TNP.R 
DIA!-lli'l'l!:R DEP'l'I! Dllilli'l'EH "LEVA'l'ION DIAMJ:.'l'ER DIAMETER 

ll 

Casing diame- None required 6" vith~ 
ter "Plus 4" if vith cable tool cable 
one is con- drilling. To tool 
structed vi th shale vi th drilling. 
cable tool rotary drillinR. Not 
drllllllg. Se" 
construction 
conditions. 
Cnsi11c>; diw11e
ter plus 2" 

applica
ble Yith 
rotary 
drilling. 

2" less e protective v.tll casing pipe shall be firmly seated ~·h 

~
hnn the in the shale formation. When •m upper enlnrgqd drill- rotective vell CABing ~ 
over ole !s constructed vi th cable tool equipment, the an- la

1
ced idndraniluplhp~r ~i~ 

· l n arge o~e o...._,. rillho e iular space shall be filled vi th clay slurry or cement _" p;reater in diameter 
ll runeter. :rout plncfld l n nn npprovn<l m11nrwr, r.oo llote 2 below. han the nominb.l vell 

ith rotary drilling, the unper enlarged drillhole asing pipe diru::eter, 
·hall be maintained at full diameter vith drilling mud s is only permissible 
r temporary vell casing and the annular space nhall bPf ith rotary-air drillins 

vi th rotary 
drillinp;. 

ermauently scaled vi th drillinp; mud or cement grout ilinll be Msem?led 
' • i th velded Joir.t~ and 

xcept that only cement grout shall be used vhen the ealed in place vi ch 
pper enlarged drillhole is constructed more than 2' rillinp; mud or cement 

into the shale. '!'he verticul zone of contwn!ne.tion must1,rout placed in the 
e sealed off. See ?late 1 belov. Also see Appendix. innular space by a 

-!.~~~~~__j!.__~~~~~~~~l--~~~J--~~~~~-11--~~~~~~--t~~~~-t-~~~-t:::-~~~-t~~~~t-~~~~~~~~~~~~~~~~~~~~~~~~-euitable pU!Op from the 1 1 1 1 
To the bottom p" vi th See con- 6" 2" less l'he protective veJ.l casinp; pipe a.hull be firmly ncated µot~ot of" the ci;sing UpMI Shale lClay or similar ma-16" Casing diame

ter plus 4" 
with cable 
tool drilling. 
Cusing diwne
ter plus 2" 
vith rotary 
drilling. See 
construction 
conditions. 

(See ~ote 3) teri!\l. or such 
materials vith some 
sand and gravel 

Shale 
(See Note 3) 

=ones to a depth of 
at least 40 feet to 
a radius of" ~ mile. 

Unconsolidate'a ma- j 6" 
terials or limestone 
!'Ji th or vi thout un
consolidated forma
tions above to a 
deuth of less than 
4o' vithin a radius 
of 1/2 mile. !lo 
record of abandoned 
!"wells or test holes 
llithin the area. 

of the clay or ·able struc- than the in the shale formation. With cable tool dril~ing, the ,,;'.,;t;ctive liner piPe 
to the 20' dept! ool tion lover ~pper enlarged drillhole shall be kept open v1th tempo-shall be asse:::bled Vi.th 
vhichever is thedrilling. condi~ drillhole rary vell casing, vhen necessary, and shall be kept l/''elded Joints, pli;ced 
lesser vith Not tions. diameter. filled vith clay slurry throughout the driving of the oncentrically vithin 
cable tool applica- protective casing. The balance of the annular space he 

1
drillh?lhe and stealed 

. n p ace vi t cemen drilling. To Ible vith shall be filled vith clay slurry or cement grout ~rout Placed by a suit-
shale vith ro- rotary applied in an approved manner. Construction conditions~ble plimp or other 
tary drilling. drilling. for drilling vith rotary equipment are the same as ~pproved method fro:n the 

40 feet Not 
applica
ble 

See con- 16" 
str.uc-
tion 
condi
tions. 

2" less 
than the 
lover 
drillhole 
diameter. 

above for line g. The vertical zone of contamination ~ottom of the liner pipe 
b S · llpvard. must e sealed off. ee Note l belov. Also see Appendix .. 

The upper enlarged drillhole through caving formations e unner enlarged drill-
abo~e the rock shall be kept open by temporary vell ole diameter need be 
casing vith cable tool drilling and by such casing or 1 2" t th th 
drilling mud vith rotary drillin~. If the unconsoli- n Y grea er an e 
d:ited formation over the rock is clay or material vhic ·~minal vell casing pipe 
~111 similarly stand open,vith rotary drilling. the ameter vhen the·cement 
drill cuttings preferably shall be removed by mud but rout is placed in the 
use of air vill be permitted for such geolop;ic forma- nnular space by a suit
tions. 'I'he annular space ·surrounding the vell casing ble pump er other 
shal~ be permanently filled vith cement grout. The nproved method from the 
vertical zone of contamination must be sealed off. ottom of the casing 

-L----. See Note 1 belov. Also see Appendix. pvard. 

?
TE l. Casing only t~ shale under conditions of column 3, lines g & hand to the depth Indicated in colu.:TJl 6 line i, for condition of column 3, line i, is only acce~table as a minimum when adequate to seal 
the vertical zone of contamination. Greater depth ot protective casing is r~uirca in areas where wet histories show that the vertical zone of contamination c.xtcnds to a greater depth. 

Casing diame
ter plus 4" 
vith cable 
tool drilling. 
Casing diame
ter plus 2" 
vith rotary 
drilling. Se<I 
construction 
conditions. 

)TE 2. Some drillers construct an enlarged upper drillhole with cable fool drilling equipment by choice under geologic conditions of column 3, line g, to facilitate use of longer lengths of pipe. 
)TE 3. Wells normally shalt not be: devefopcd into a shall: formation. Such constructions are limited primarily to "Maquoketa" shale wliete the limestone is nussing or very thin but only whl!n the-shale Is known to 
·firm enough so that the.drillhole will r.emain open and the w~tcr therefrom is not turbid. These wel!s may occ~r along .the western edge of the Niagara dolomite ext.ending fr.om f?<wr County to t.he !llinois border, at 
ue Mound, at the Plam::v11le Mound and rn the Smsmawa area m Grant County. Shale wells under s1m1lar geologic cond1t10ns mother areas of the state whc:rc overlying rock 1s m1ssmg or thin V.'l!l also be acceptable. 
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!IATURE OF 
WATER BEARD!G 

FOR'!ATION 
" (AQ:JIFER) 
'Jranite or 
Nu!\rt=i te 
(See llote l.) 

TABLE I 
DRILLED TYPE WELL REQUIREMENTS. 

3 I 4 
MIN. UPPER DRILLHOLE 

9 
LOWER 

10 
MAXIMUM 

NOl-'.IN UPPER ENLARGED DRILLllOLE REGULAR DRILLHOLE DRILLllOLE rNOMINAL 
CAS!llG 5 1 MINIMUM ROTECTIVl 

GEOLOGIC FORMATIONS DIM!ETER MINIMUM MINIMUM MINIMUM BOTTOM WELL . LINER 
OVERLY!l!G AQUIFER I IllCKES DIAMETER DEPI'H DIAf!ETER ELE.'V ATION DIAMETF.R DIA/.!E.'TER 

Unconsolidated 6" asing diamete one required 6" with See con-r"- ---·f:?" less 
r.w.terifils mainly lus 4" if one 1th cnble tool. cuble struction hnn the 
sand or gravel, to ·s constructed To rock with tool condi- over 
depth of at least ith cable too rotary drilling. drilling tions. drillhole 
40' to a radius of rillinp;. See Not diameter. 
l:. mile. onstruction applica-

ondi tions. · ble with 
asing diamete rotary 
lus 2" vi th drilling 
otary 
rilling. 

11 

CONSTRUCTION CONDITIONS 
~'he protective vell ca.sing pipe shall be :t'i:nr.J.y seated ,k . 
in the rock formation. When an enlarged upper drillhol rotective well casing i:il 
is constructed vi th cable tool equipment, the ,annular laced in an upper 
space shall be filled vith clay slurry or cement grout nlarged drill.hole only 
placed in an approved manner. See Note 2 below. With " greater in diameter 
rotary drilling equipment, the upper enlarged drill.hole han the nominal vell 
shall be maintained at full diameter with drilling mud asing pipe diBl!:eter, 
or temporary well casing and the annular space shall be s ia cnly penzd.s,;ible 
permanently sealed vi th drilling mud or cement grout, · th rQtary-air drilling 
except that only cement grout shall be used when the ,hall be :i-zserr.bled vi th 

, elded Joints and sea.led 
upper enlarged drillhole is constructed more than 2 ·n nlace with drilli~g 
into the granite. The vertical zone of contamination .ud.or cement ~rout 
must be sealed off, See Note 3 below. Also see 1laced in the annular 
Appendix. pace by a suitable 

-t-------------t-------------------1--------t-------------+----------------+---------+---------1--~--~~+---------+-----------------------------------------------------..JJU!:lP from the bottom 
The protective vell casing pipe shall be firmly seated f th~ cas~ng upward. ~ranite or 

~uartzite 
(See llote 1) 

Granite or 
Quartzite 
(See llote 1) 

C.l.a,.v or similar 16" 
material or.such 
materials vith some 
sand and gravel 
zones to a depth of 
at least 40' to a 
radius of ~ mile. 

Unconsolidated 
materials for depth 
less than 40' 
vi thin a radius of 
~mile. 

6" 

!
asinp; diamete o the bottom of 
lus 4" vith he clay or to 
able tool he 20' depth 
rilling. Cas hichever is the 
ng diNn"ter esser with 
lus 2" with cable tool 
otary drill- rilling. To 
ng. See con- ock vith 

rtruction con- otary drilling. 
l:litions. 

6" vith 
cable 

See con- 16" 
struction 

tool Jcondi
drilling tions . 
Not 
applica-
ble vith 
rotary 
drilling 

2" less 
than the 
lover 
drill.hole 
diameter. 

into the rock fonnation. With cable tool drilling the j,k,1 
upper enlarged drill.hole shall be kept open vith tempo rotective liner pipe 

· · ,hall be assembled vitb 
rary vell casing, when necessary, and shall be kept 1/ elded Joints, placed 
filled vi th clay ulurry throup;hout the drivinp; or: the 'Oncentrically vi thin 
protective casing. The balance of the annular space he drill.hole and 
shall be filled vi th· clay slurry or cement grout ealed in place vi th 
applied in an approved manner. Construction conditionc ement grout placed by 
for drillinp; vith rotary equipment are the same as suitable PU!:IP or 
above for line J. The vertical zone of contamination °;~:rt~~p~~~~~mm~ihod 
must be sealed off. See Note 3 below. Also see he liner pipe upvard. 
Appendix. 

asing diamete Not 6" 2" less Normally 40' of pipe is required to seal off the verti ' e upner t!nle.r@:eli 

~
\us 4" with applies- than the cal zone of contamination. An attempt shall be made t i:).lhole diameter 
ble tool onditiona for ble. lo1'er obtain water below 40' and at least to a depth of 75' eed be only 2 11 

illing. Cas xceptions. drill.hole ev~n though water in quantity may be encow1tered durin,. rester than the 
. drilling at a depth above 40'. Should an adequate va- ominal vell casing 

g di:;me~er diameter. ter producing zone no~ be encountered below 4o• and ipe di.'ameter vhen the us 2 vith down to a depth of 75 or lover, consideration may be cement grout is placed 
tury drill- given by the Department to permit produ~tion of the in the annular space 

ing. See con- water above 40'. Department approval is required for y a suitable pump or 
!struction con- such well. Othe,r construction conditions 1..re the esme other ur,proved method 
d't' as for line f. The vertical zone of contaitination nust from the bottom of the 

. l ions. . be sealed off. Se: ll~e 3 l_?e.lov. Also see Appendix. casin.o: ui:>vard. 
:>TE 1 Crystalline rocks are classed as granite because they are commonly referred to as granite by dr!l ers regard ess o tlcir true roe type. This includes tr:ip rock: 
:>TE £ Som!.! drillers construct an t.!nlarg<.!d upper drillhole with cable tool <-'<juipment by choice under geologic conditionti of column 3, linl! j, Lo facilitatl! use ot longl!r tenb>ths of pipe. · 
:>TE 3: Casing only to rock under conditions of column 3, lines j & k and to the depth indicatl!d in column 6, line l, for condition of column 3, line l, is only acceptable as a minimum ·when it is adequate to seal off 
,e vertical_zone of contamination. Greater depth of protective casing is required in areas where well histories s!_iow that the vertical zone of contamination extl!nds to a greater depth. 
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TABLE I 
DRILLED TYPE 'WELL REQUIREME!:-i'TS 

I 2 i 3 I 4 9 f 10 , ) I Mnmnn·l UPPER DRILLHOLE LOWER MAXIl1UM 
i ,;A?t;?.E O? i fNOl-illlAL UPPER EliLARGED DRILLHOLE REGULAR DRILLHOLE DEILLHOLE NO!HNAL 
~-IAT:2. E2A.RClG I CASING 5 7 J.II!HMUN ROTECTIVl 
) .rcR.."'.A-rro;; I GEOLOGIC ?O?J-!ATrorrs I DIPJ-<::::TER MI!IINUM MINIMUM I Mrnn.m:~ BOTTOM WELL LillER 

>;;: 1 (A(;UI!'ER) I OVERL!TNG AQUIFER TI!Cl!ES DIAMETER DEPTH DIAMETER ELEVATIO!T DIP1·1ETER DIPJ1ETER CO!lSTRUCTio:f COilDITIO!:S 

ll 

... pa.r:O.Sr.c.::e 
I 

I 
I 

randsto::;.e 

I 

\Uncon2olidated 
i :::aterials mainly 
lsa!ld ani £ravel to 
I a depth of 25' or 
j:!lore. 

6'i Casing diame- Jione reg_u.ired '·'" 
ter plus 4" ir~ith cable tool. 
one is con- ~nto firm sand
structed with stone with 

!I'he protective well casing pipe shall be fir.o.2:; seateO. r:,n. 
than the lin the rock formation. When an .un:per enlarged drill- hctective \.-""~ll ce.si:1S pipe 

'6" withl~foecon- 16" 
cable struction 

less 

I 

I 
I 

I 

cable tool otary drilling. 
drilling, See 
co!lstruction 
conditions. 
Casint; diame
ter plus 211 

with rotury 
I drilling. 

tool condi-
drilling tions. 
Not ap
plicable 
with 
rotary 
drilling., 

ow er 
b-illhole 
~runeter. 

hole ±s constructed with cable to~l equipment, the an- t~a:e~p~:i...::~: ~tP;:;: ~.., ~~ 
nular space shall be filled with clay slu~ry or cer.}e:it f:;;lar~~::- -:---~~? .... - ........ l_:. 

t 1 d · d 8 .f 1 f' f:tes.. ..... e~ ::.n. c:.J..s:::le:.er 
~g~ou p_ace ii;. a:i app~?.,/e ms.nner.... e: l 0~e 2 ::,e_o-:..r. !th:'OJ.:c. :.::~ ~:;;::::.:-.~l ~..:.,..::i 
1..rith rotary drilling, une uppeY" en.Largeu d.2."1.llhole '8E.s:::.:i::: T'i"':e i::.::--:..:::-.e""'ce:-. 
shall be maintained at full diar..eter \,-ith dri2..li!:.g :i;ud.. ~s is - on1: .. ?E:~issi:-.le 
or with temporary well casint; a:id the an::iul2" spe.ce t'it~- ;:-?::2ry-a:.r .. d:ill:.~g, 
shall be permanently sealed ·with drilli~~ mud or cem.e0t-=~a.J....:... :ie _c£s~:-:~J.e::. 

• • • ..... . • j.::i.. "7.:.:~ -,.,.·elc'.e:l .10::...n-t.s ~d 
fiTOUv,. excepv that only cenenu e;:rouv sr..2.11 be useQ -~rhe-"~.caled in ".)l:J.,::e .... -i-:h 
the upper cnlo..re:cd drillhc ·1. ~ is CC:l:t!"uo:t•=::d :r.or".!' +,,h:::-.n ~!'" ..:..llir.c ~-.'u.·j or c:;r.:::-.<::::"l't 

2' into the sandstone. The Yertical :.one of contar;ina-rr0i..:.t placed_ i~ t::e 
ti on must be sealed off. See Note l below. A.iso see ~"l::.u.12.::- ~3=2.C-e D:.- 2. 

I ~ppendix. E'ii t'"·ole )''":·P f:::-o::. tC.e . 
+·-----+-----------------------------1"\'o~t·:::. o: t;=:e caz:.:-.? u~.:::u. 

Cla~· or similar na- 6" Casing diar.ie- ~o the bottom of 6" with See con- 6" 12" less ~!The protective .-ell casing pipe shall be :'i:::-:::J.y se2.ted ~~;~~~-'ci"7e l~:::e:::- .,,~-e :.., 
terial or sue!:. ma- ter plus 4" ~he clay or to 1

• cable struction than the in the rock formation. 1dith cable tcol drillir.s.:-:r..eup-ls'.1::.1: be e..ss~-:.~2.-e~ ~Titi1 ~ 
te:rial With SOI'J.e With cable tthe 20 T depth tool COUdi- lower per enlarged drillhole Shall be }:ept Open by teIT.}'')!"9.r:,f ~eldr::8. .~0:.:J.t::,. pla~ec:!_ r 
sa.'1d and sra"·el tool drilling.~hichever is the drilling tions. drillhole -rell casing, ·when neccssar:.r and shall be kep~ 1/3 _onc-=r.--c.:--:..c:-c.2.:~.r .;,,.i :.\-ii:i 
zones to depth of' Casing diame- lesser, with ,~·-~-2 2. ·Not an- diameter. filled with clay slurry throughout the drivi::::.g of the ... he d.ril::io:~ ru:d se3.le:C. 
25' or more. ter plus 2" able tool drill- plicable _rotective casine;. The balance of the annular sp9.ce !~~ ~19.~e .... ·::.~h. ~e~e:::'1 .... 

·th t · I t f" · · ~h shalC.. be filled with clay slurry or cenent rrout f-.-iout ~ 1"-ec: 0 -· - ~ - c-wi ro a.ry ;i.r.g. n o _irm wi c I . . · ~ ~. 0 
• • le.~.Le u=-::: er ot:oer 

drilling. SeeRandstone with rotary applied in an approved manner. Cons .,rue v:ton .co::idi tio::q2.T>=·ro:_..2a_- ::iet~cC. :":-c::::'.1. t:ie 
construction otary drilling. drilline; for d!"illiney; with rotar:r eq:i:.:;~en:~ are the 2a-:~ as. ~8tt>~-:: cf ":::~ li:;.e::- pipe 
CO!ldition- S.bO"', .. e for line TI. The ~re:rtictl zone of contE:..J."':ll:J.atJ.OC r.l~-,.,r~,:5_. 

· ::;; • must be sealed off. See Hote l below. Also see· -
Appendix. 

. 0 

) . ;ssnC:.S:.cne I Any !!13.terial except 6" Casing diame- [nto firm sand- Not ap- 6n 2" less The upper enle.re;ed drillhole th. rough caving fo!'TI.atio~s The u~.pe:- enla:ged G::::!.1-
j li!n-estone to a ter plus 4Tt stone or to. the plicable than the labo1:"'e tb~ rock shell be k~pt. ouen by temporar:-r well hcle s.......·.: a.~e"'.:.er ::.eed. be 
! 

1

c.e:;r';h of less tha.n with ca~le 130 1 depth which- lower c;a~1nr, w1t;._ca~!e too1_:r:i.171~ ar.d_by~su.c~ casii;-g or only 2'.' v.r:=a-ce:::- ~~'"-"' ~::e 
j 25'. tool drilling. bvcr is greater. drillhole o.r:~i:ns mua .w~ _,h ~ota ... .t dr ~llir...;: · J.~ -.he. J_orr:.?-t:on r;o;--J r:~.,- -.. r':!J 1 ca.r:1 :-11:: p: ~'! 

I 1 Casing dia..'1le- diarn,,.te.,.. ovt:..._ ... he rocJ:.. is CJ..2.,.V or me. .... eria...:.. .... ;hic:.i. ·,.;::.ll £1IL'..1.larl:r IC:~i ~.e:.::-::::- -....-:-.en the c-e7::'2::.t , _ _J ter plus 2" ~ - · jste:d open, ~>!·it~1 _rotary dr~llir.g· t1:e dr:..11 cu~ti:!gs l;r~)t:t .is p2.scei i:-l :!-.-.? 
! with ro"'-ary I jpre_erably snal.!. oe rerc.ovec. by :r.ud. Cut ::.se o±" air -.dll 1,.,,.,..-.,"' ~...- -~.,,, .... .:.. l~...,~ a .:.-··i--
1 • • u be perreitted for such geologic for:ri....atio~s. The a."lnul.s.r ~~·~,.:-:;."":!"':--..--~~ ....... ~-
! ~~;~~:~tio~ee 1!~~~!~;"~~ft~g _th~tpr~te:t~ v~ w~tll. ;,~.:.sir:~_:~al11 te ~~~;;0~;~-i'~r:-~~~:o-1 ~ 1i'~ ~;c::~ ~~e 
'1 ... -'-..: ea W_ n .... el!len cTOU: ..... .ile ve ... v-Ca '.J.._.._,.....,..,.. 

0
_ .... -'-ho=- ,..as.; r..r:, 

conditions. I zone of contamination must be sealed off. See ii'ote . ...,~:~~".; .i. v--- - -- '"' 
__ J,____ ·---------·---,~---~-· __ ---- . l belov. Also se.s.Jl:PP".1'.~~X- ·- __ ..:.._ _______ .. __ _f:_::_:-~:_ ________ . 
'.<JTE l. GEing 0nly to the depth indicnt<:d in column 6, lines m, n & o, for conditions of column 3, lines m, n & o, is onlv ucC'cptnbk ,is n minimum whc•n it is ndc']unte to sc'nl off the \·crtical ;:one o( c·ontamin:lt'c'll. 
;n:att:r dE:pth of protcctiYU casing is required in arc:as where well histories show thDt the vertical zone of contamination extends ton grcntl'r ckpth. . 
:on~ 2. Some drillers constructed enlarge~. upper clrillholcs to a depth of several feet with cable tool equipment by choice under gcol ogic conditions of column 3, line m, to facilitate use of lonbcr kn6ths of pipe. 
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TABLE I 
--- - - - - - --- -· -

2 3 4 9 10 11 
MINIML'M UPPER DRILLHOLE LOWER MAXIMUM 

NATURE OF NOMINAL UPPER ENLARGED DRILLHOLE REGULAR DRILLHOLE DRILLHOLE NOMI1~AL 

WATER BEARI!IG CASING 5 6 7 8 MINIMUM PROTECTM 
FOP.:-!ATIO!I GEOLOGIC FORMATIONS DIAME'l'EI MINIMUM MINIMUM MINIMUM BOTTOM WELL LINER 

?£ (A~UlF!-:S) OV.!::HLYJNG A~UIFl!:R lNCl!E:J DIAflE'l'l!:R DEl"l'll DIAMJ:."l'EH EW:VA'l'lUN DlAME'l'EH !JlAME'l'EH CONSTRUCTION CONDITIONS 
Sandst.one ~imestone to depth 6" K:asing diame- 15' into firm Not lb" 2 1 less ll'he upper enlarged drillhole through caving formations IP 

bf 40' or less vith lter plus 4" sandstone; applica- than the ~bove the rock shall be kept open by tempor~ vell Protective vell casing I 
br vithout unconsol- "i th cable ble. lower casing with cable tool drilling and by auch caaing or placed in an upper 
dated overburden ool drilling. drillhol< drilling mud vith rotary drilling. If the formation '· enlarged drillhole only 

bver the limestone. '°'asinp; diame- diruneter. pver the rock is clay or material. which vill similarly 2" greater in dia:::eter 
er plus 2" ~tand open, vith rotary drilling the drill cuttings than the nominal vell 

"ith rota.ry nJreferubly shall be removed by mud but use of air vill casin~ pipe diameter, 
~rilling. See ~e permitted for such geologic formation. The annular shall be assembled 
~onstruction " space surrounding the protective vell casing shall be with welded joint• onditions. !Permanently rilled with cement grout. 'l'he vertical and sealed in place zone of contamination must be sealed off. See llote 2 with drilling mud or lbelov. Also see Appendix. 

cement grout placed .. in the annular space ·. 
by a suitable pump 
from the bottom of the 
~;'!_sing upuard ... -. 
Protective liner pipe 
shall be assenbled 

·40 1 or 101 into 6" 2" less tt'he upper enlarged drillhole diameter need be only 2" 
!with velded joints, 

Sandstone I limestone extendin! 6" K!asing diame- Not placed concentrically 
to a depth ~rcater lter plus 4" uncreviced rock applica- than the greater than the nominal well casing pipe diameter !within the drillhole 
than 40' with or illith cable below 30'. ble. lover ~hen the cement grout is placed in the annular space and sealed in place 

[ without unconsoli- tool drilling. drillhole (by a suitable pump or other approved method from the lvith cement grout 
dated overburden Casing diame- diameter. (bottom of the casing upward. placed by a suitable I over the limestone. lter plus 2" ~ ' pUl!lp or other approved 

lltith rotary .. - - . - method from the bottOlll 
drillinfl:. See l or the liner pipe 

I 
construction • ·:11 ~ upvc.rd • 
conditions. .. ! .. tlv I 

... 

NOTE l: Although the carbonate rocks in this state are primarily dolomites, the term limestone has been given to them in the well construction specifications because it is the common term given to them by 
the drillers; 
NOTE 2: Casing only to the depth indicated in column 6, line p & q, for conditions of column 3, lines p & q, is only acceptable as a minimum when It is adequate to seal off the venical zone of contamination. 
Greater depth of protective casing is required in areas where well histories show that the vertical zone of contamination extends to a greater depth. ,J 

... 
1, 
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{a) well casing pipe. The protective well casing pipe materials shall be steel _pipe having 

the nominal diameters and t_he weights as specified in table 2. 

Wgt, Lbs. 

Size Per Ft. 

in Threads & Plain 

Inches Couolino End 

1 1.70 1.68 

1-1/4 2.30 2.27 

1-1/2 2.75 2.72 

2 3.75 3.65 

2-1/2 5,90 5,79 

3 7.70 7.58 

3-1/2 9.25 9.11 

4 11.00 10.79 

5 15.00 14.62 

6 19.45 18.97 

6-5/8 OD 20.00 19.49 

7 OD 23.00 22.63 

8 25.55 24.70 

10 35.75 34.25 

12 45.45 43.77 

14 OD 57.00 54.57 

16 OD 65.30 62,58 

1.8 OD 73.00 70.59 

20 OD 81.00 78.60 

R = Round Threads 

TABLE 2 

MINIMUM 

CASING PIPE AND COUPLING 

WEIGHTS AND DIMENSIONS 

Pioe 

Thickness 

in Diameter - Inches 

Inches External Internal 

.133 1.315 1.049 

.140 1.660 1.380 

.145 1.900 1.610 

.154 . 2.375 2.067 

.203 2.875 2,469 

.216 3.500 3.068 

.226 4.000 3.548 

.237 4.500 4.026 

.258 5,563 5.047 

.280 6.625 6.065 

.288 6.625 6.049 

.317 7.000 6,366 

.277 8.625 8.071 . 

.307 10. 750 l 0. l 36 

.330 12.750 12.090 

.375 14.000 13.250 

.375 16.000 15.250 

.375 18.000 17 .250 

.375 . 20.000 19 .250 

Couplings 

Threads External Length 

Per Diameter in 

Inch Inches Inches 

11-1/2 1.576 2-5/8 

11-1/2 1 .900 2-3/4 

11-1/2 2.200 2-3/4 

11-l/2 2.750 2-7/8 

8 3.250 2-15/16 

8 4.000 4-1/16 

8 4.625 4-3/16 

8 5.200 4-5/16 

8 6.296 4-1/2 

8 7.390 4-11/16 

8 R 7.390 7-l/4 

8 R 7.657 7-1/4 

8 9.625 5-1/16 

8 11. 750 5-9/16 

8 14.000 5-15/16 

8 15 .ooo 6-3/8 

8 17.000 6-3/4 

8 19.000 7-1/8 

8 21.000 7-5/8 . 
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lb} Assembly. Well casing pipe shall be assembled watertight by weans of joints welded in 

accordance with the standard welding procedure specifications of the Department 

of Industry, Labor and 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. 

(c} Pipe installation. Well casing pipe shall be driven or installed so that no injury to 

the pipe results which may affect the quality of the water supply. 

(d) Pipe specificat;ons. 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 subsequent to the initial construction shall be new pipe 

produced to and meeting ASTM A-53; ASTM A-106; ASTM A-120; AP! SA; API SAX; API SL; API SLX; 

standards. 

2. Each length of pipe 2 inches in diameter and larger shall be legib~y marked in' 

accordance with the ASTM or API marking specifications 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. 

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 Instititute, Division 

of Production, 300 Conigan Tower Bldg., Dallas, Texas 7S20l, 

(e) Bit sizes, 1. Cable tool drilling, Cable tool bits shall have a size no smaller than 

1/8 inch less than the nominal diameter of the drillhole t~ 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 

1/8 inch smaller than the nominal diameter of the drillhole to be constructed. 
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b. Hammer bits, Hammer bits shall have a size no smaller than 1/8 inch less than the 

nominal diameter of the drillhole to be constructed at the beginning of drilling of a new rock 

hole or at the beginning of deepening of any existing rock hole, 

(f} Liner pipe for caving zones. Liner pipe installed during or subsequent to the initial 

well construction to seal off a caving zone in a well shall be new, unused and non-reclaimed pipe 

but may have a lesser thickness than shown in table 2 for the nominal diameter of pipe used and may 

have the largest practical diameter permitting installation in the well. 

(g) Rotary-air drilling. Hhen constructing wells with combination rotary and cable-tool 

equipment, the respective drilling methods shall comply with the requirements for rotary-air 

drilling and f~r cable-tool drilling. 

(h) Water used in drilling. Water needed in the construction of drillholes 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 fina: 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 cas1ng pipe and upper enlarged drillhole or between a protective 

liner pipe and lower drillhole and protective well casing pipe, drilling shall be delayed for a 

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

(3) Flowing wells. The construction of flowing wells shall comply with the minimum require

ments of NR 112,08(2) and the following speci?,l conditions: 

(a} Every practicable effort shall be made to extend the watertight (cased and cement 

grouted) construction into the upper confining bed of the artesian basin. 

(b) When it is impractical to extend the watertight construction in accordance with par. (a), 

an adequate packer shall be set and maintained in the confining bed with a flowpipe extending 

therefrom to a point at least one foot above the established grade, 
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(c) The driller shall temporarily install an approved \'/ell seal ~1ith overflow pipe extending 

therefrom, if necessary, in which case a control valve shall be installed in the overflow pipe 

and the flow therefrom either limited or stopped. (NOTE:. See figure 1.) 

Insert Figure l 

. . 
NR 112.09 BORED TYPE \·/ELL DESIGtl AND CONSTRUCTION. (1) General. The general construction 

requirements are the same as NR 112.08(1). 

(2) Spec{fic. Through the vertical zone of contamination the construction of bored type 

wells shall conform to the specifications for drilled type wells prescribed by NR 112.08{2). They 

shall also conform to the following additional requirements: 

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

( b) The top of the \'le ll casing pipe sha 11 terminate at 1 east 8 inches above the ground grade. 

(c} The curbing below the vertical zone of contamination shall be prop~rly cured concrete 

pipe or equal. In such case the joints shall be the tongue and groove type. Plain end or bell 

and spigot pipe shall not be used. 

{d) The minimum inside diameter of well curbing shall be 8 inches. 

(NOTE: The verti ca 1 zone of contamination is the same as for a dri l1 ed sand or sand and 
~ 

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

Insert Figure 2 

NR 112.10 DRIVEN POINT TYPE WELL DESIGN AND CONSTRUCTION. (1) General. The general 

construction requirements are the same as NR 112.08(1). 
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figure I. Principle of Construclion and Control of Flowing Wells. 
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. Figure 2. Bored Type Well Constructiori. See NR I 12.09. 
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(2) Specific .. Through the vertical zone.of contamination the depth of the unperforated pipe 

of a driven point well shall conform to the specifications of NR 112.08(2) for-drilled sand or 

sand and gravel type wells. Driven point wells shall also conform to the following additional 

requirements: 

(a) The diameter of the driven poi~t well shall be selected with the expected depth of 

ground water in mind so as to make a pump installation practical. 

(~) The depth of a driven point 1<1ell shall be sufficient to prevent breaking suction 1·1hen 

pumping the well at a rate of 50% greater than the capacity of the permanent pump . 

. (NOTE: See figure 3.) 

Itisert Figure 3 

(c) .~rotection against freezing shall be accomplished by means of an enclosing casing pipe . 
• 

So-called "frost-pits" curbed with stones, brick, tile, wood and the like are prohibited. {NOTE: 

See figure 4.) 

Insert Figure 4 

NR 112.11. DUG TYPE HELL DESIGN AND CONSTRUCTION. (1) General. The general construction 

requirements are the same as NR 112.08(1). 

(2) Specific. (a) Curbing wall. The curbing,1·1all of every dug type well shall be 

substantial and watertight to a depth of at least 2 feet below the vertical zone of contamination, 

which zone is the same as for a dri 11 ed sand or sand and grave 1 type \'le 11 , but in no case 1 ess than 

25 feet below the established ground surface at the well. The curbing through the intake area 

shall be of adequate strength to withstand any external pressure to which it may be subjected and 

must be seated firmly enough to prevent settling. 
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Figure 3, Construction of Driven-Point Wells in Sand and Gravel. Se~ Table I, a and NR 112.J 0, 
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(b) Concrete wall. The wall shall be circular and at least 6 inches thick with· concrete so 

placed as to be free from voids. The concrete mixture shall conform with the provisions of 

NR 112.19{1). Vertical and horizontal reinforcing with 3/8-inch rods on 12-inch centers shall 

be provided. Rods shall lap 12 inches but such lap shall not occur at construction joints. 

If possible, the wall shall be poured in one operation.but in no case shall there be a construction 

joint within 10 feet of the surface. Construction joints shall be left rough and shall be washed 

and brushed with neat cememt grout before pouring of concrete is continued. (NOTE: See figures 

S(a) and {b).) 

(c) Metal wall. A metal curbing wall of steel shall be at least three-sixteenths of an 
.. 

inch thick, assembled with welded joints and in any case, the wall shall be sufficiently thick and so 

reinforced as to resist any external pressure to which it may be subjected. 

{d) Casing pipe reduction. In lieu of extending well curbing of full dug well diameter to 

the surface, a standard weight new steel pipe at least 6 inches in diameter and meeting the 

requirements of Table. 2 and NR ll2.08(2)(d) may be used. This pipe shall be firmly seated in a 

reinforced concrete slab which shall be mounted on the full diameter curbing. Such slab shall 

be located so that the top is at least 25 feet below the established ground surface at the well 

or at least 2 feet below the vertical zone of contamination, whichever is the greater. (NOTE: 

See figures 5{c) and (d).) 

{e) Curbing installation. In caving soil formation, the curbing shall be constructed at the 

surface and carried down by excavating from the interior. If wood forms are used on the exterior of 

the wall, they shall be removed before the wall is lowered. Use of exterior wood forms below the 

ground surface is prohibited. Metal forms may be left in place. 

(f) Annular opening. The opening between the face of the excavation and curbing or casing 

through the vertical zone of contamination shall be filled w~th ~lean clay slurry or equal. 

(g) Upper terminal. Except when a dug well is constructed in accordance with par. (d) 

of this subsection and approval has been obtained from the. department in conformance with NR 112.14 

for construction of a well pit or subsurface pump room adjoining a building basement, the curbing 

shall be extended at least a.inches above the established ground surface, and the ground graded up 

around same to a height of 6 inches above the ground so as to conduct all surface water away from 

the well. 
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(h) Dug well cover. The cover of a well curbed acco~ding to par. (b) 6r (c) of this subsection 

shall be made of substantial reinforced watertight concrete at least 5 inches thick and of sufficient 

diameter to overlap the v1al1 or curb by at least 2 inches. ·The c.civer shall be free from joints. 

A pump installation access sleeve comprising a. section of steel protective well casing pipe conforming 

to NR 112.08(2)(a) and (d) shall be installed in the cover at the time of pou.ring the concrete in 

fabricating the cover·and shall terminate ~t least 8 inches above the top of the cover. 

The top of the cover shall be sloped to drain away 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 cover, 

the sides of l'lhich extend dO\'lm'/ard at least 1-1/2 inches. A tight joint shall be provided betv1een 

the top of the wall and the cover, using a plastic sealing compound. The manhole cover shall be 

locked or bolted in place in such manner as to be safe and to prevent entrance of water. (NOTE: 

See NR 112.17(1).) 

(i) Equipment location. No pumping equipment or appurtena~ces requiring access to the 

interior of the well for maintenance or repair operations shall be installed in the well. 

(NOTE: For acceptable type of pump installations, see figure 5.) 
• 

Insert Figure 5 

NR 112.12 RECONSTRUCTING DUG TYPE WELLS. (1) G~neral. The general construction requirements 

are .the same as NR 112.08(1). 

(2) Specific. A drilled type well may be constructed through an existing dug type well in 

accordance with the following procedures: 

(a) Preparation for deepening. Any sediment or debris in the bottom of the dug well shall be 

removed. The bottom shall be disinfected by distributing a chlorine solution over the bottom or 

mixing .such solution with water in the well. A concentration of ~00 parts per million of chlorine 

should be attained for disinfection. 

._ 
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(b) Applicability to drilled type construction. Deepening construction done by drilling 

methods shall conform to applicable provisions of NR 112,08(2), (NOTE: See figure 6.) 

Insert Figure 6 

(c) Existing "dug and drilled" type wells shall be effectively protected against entrance of 

surface and near-surface water by extending the casing pipe of the drilled part of the well to an 

elevation of at least 8 inches above the established ground surface and filling the dug part of 

the well with clay slurry or equally impermeable material, removing the top 7 to 8 feet of curbing 

in the process to effect a good soil to soil bond, 

NR 112.13 SPRINGS. Because of the great variation in springs from the standpoint of sources, 

locations, surrounding land uses, and elevations in relation to surrounding areas, each spring 

~eing considered as a possible sourct· of drinking water must be evaluated on its own merits for 

possible acceptance, Requests for spring evaluations shall be made to the central office of the 

department. Eval uatfons shall be based on the following cri.teria: 

(1) Location. (a) The area laterally from the spring for a distance of at least 50 feet, 

below the spring for a distance of at least 30 feet and above the spring to the crest of the slope 

shall not be used as pasture, crop land or for human habitation. 

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

(c) The spring shall be derived from a source having sufficient overburden so that if a 

drilled well were constructed at a distance of 100 feet horizontally and upgrade from the spring 

to produce water from the spring source, the well construction could comply with the minimum well 

casing pipe depth specifications of Table 1, NR 112.08(2) of this chapter, 

(2) Construction. To be acceptable as a source of water for drinking and food processing, 

in addition to meeting the above criteria, a spring shall be protected by the following minimum 

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

(b) A reinforced poured concrete box structure having the following minimum features shall 

be constructed.to house the spring outlet: 

1. Five-inch thick walls. 

2. Five-inch thick roof, 

3. Twenty-four square feet cross-section, with a minimum width of 4 feet. 

4. Twenty-inch diameter or 20-inch square access opening in the roof with a 4-inch thick 

curbing wa 11 extending 8 inches above the roof. 

5. Overlapping, tight-fitting, shoebox-type cover with 4-inch skirted sides, constructed 

out of welded sheet steel. 

6. Two 6-inch diameter, steel-pipe sleeves in the roof, having minimum diameters of 4 inches 
r 

and extending at least 8 inches above the roof for entrance of pump suction pipe and either a pump 

discharge pipe or a service pipe from a pressure tank. 

7. Steel overflow pipe. 

8. Discharge pipe from pump or supply pipe from pressure tank extending through the roof 

and down into the spring, from which point the discharge pipe or supply pipe shall extend below grade 

to buildings served. 

9. Approved type sanitary 'r'lell seals to seal openings between pipe sleeves and suction pipe 

and pump discharge or tank service pipe. 

(c) An insulated housing shall be provided above the spring box for frost protection for 

the pump and for the pressure tank, when installed at the spring. 
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(NOTE: See figure 7.) 

Insert Figure 1 

NR 112.14 SURFACE PROTECTION. (1) Water supplies except those for less than 4 families .. 

All \'/el.ls governed by this chapter, except those serving r:-esidential units housing a total of not 

more than 3 families, sha 11 be provided surfac'e protection in accordance with the provisions of 

this subsection. 

(a) The watertight protective well casing pipe shall extend to a point at least 8 inches 

above the established ground surface unless a pennit for construction of a separate well pit or 

a subsurface pumproom adjoining a basement has been obtained from the department; except that, 

within a flood plain, the top of a well shall terminate at least 2 feet above the regional flood 

elevation ·and no pit or subsurface pumprooni shall be constructed. (NOTE: See Section NR 112.07(4).) 

• 
(b) Any pitless subsurface pipe connection to such a well shall be made with approved 

threaded·~ittings and shall be made above ground water level. The piping for such a connection 

shall be kept under gauge pressure. For the purpose of this chapter, approved threaded fittings 

include pitless adapters and pitless receiver tanks designed to be connected to the well casing 

pipe and approved by the department. The design criteria on which approvals are based involve 

materials of constructior~, wal.1 thickness of pipe, viall thickness of other component parts, 

dimension of shortest cross-section of welds, method of fabrication and method of connection to 

the \'tell casing. 

(c) On off-set installations in basements, the pump impeller or cylinder shall be located 

preferably at an elevation above the ground surface or at least at an elevation not subject to 

flooding and in any case at least 2 feet above the basement floor. Pressure conduits may 

terminate at the end of the horizontal line entering a basement if the elevation of the pipe 

entrance is 2 feet or more above the basement floor and the basement is in active ·use and not 

subject to flooding. Pressure conduit shall meet the minimum pipe specifications of 

NR 112.08(2)(a) and (d) for the diameter used. 



'· 

''-....._ --

Thermosf4ff<d//y 
<:onfroll•if 
he1der lnsu/4fed 

pump hause 

)3o. 



- 24 -
(2) Water supplies for a maximum total of 3 families in residential units. Water supplies 

for residential units housing a total of not more than 3 families, .shall be provided surface 

protection in accordance with. the provisions of this subsection. 

(a) Watertight protective well casinq pipe shall extend to a point at least 8 inches above 

the established ground surface unless a permit for construction of a separate well pit or sub-surface 

pumproom adjoining a basement is obtained from the department, except that, within a flood plain, the 

top of the well shall terminate at least 2 feet above the regional flood elevation and no pit or 

subsurface pumproom may be constructed. (NOTE:· See Section NR 112.14(1).) 

(b} Any pitless subsurface connection to such a well shall be made with approved threaded 

fittings or by means of joints weld~d in accordance with the standard welding 

procedure specifications of the Department of Industry, Labat and Human Relations, IND 53.53(~). 

Wisconsin Administrative Code, and the connection shall be made above ground water level. In 

addition, the pump location shall not be subject to flooding. 

(c) If nonpressure conduit pipe is used to enclose suction, submersible or jet pump piping, 

it shall be a minimum of new 4-inch diameter or larger diameter steel pipe meeting specifications 

of Table 2 and NR 112.08(2}(d}. Such conduit may terminate in a basement if the elevation of 

the pipe terminal is at least 2 feet above the basement floor and the basement is in active use 

and is not subject to flooding. 

(d) Restriction on the pipe material when pressurized conduits are used with pitless adapters 

and the restrictions on the terminal of such pipe in a basement are the same as under NR 112.14(1). 

(3) Pitless adapters and buried submersible pump discharge lines. Buried submersible pump 

discharge lines connected to pitless adapters must be maintained under gauge pressure at all 

times. Therefore, no check valves shall be placed in the pump discharge line between a pitless 

adapter and a hydropneumatic tank or approved comparable type pressure vessel. The check valve 

shall be located either at the top of the submersible pump, in that portion of the discharge pipe 

within the well or on the adapter spool of an approved unit. 

(4) Pit permits for other than well pits. Pit structures for the housing of offset pumps, 

for access to the head of a buried pressure tank or to completely house a pressure tank shall not be 

constructed without a permit from the department. 
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(5) Application for pit and subsurface pumproom permits. Pennit applications to construct 

a well pit, pump pit, pressure-tank pit, pressure-tank access pit or subsurface p0mproo~ adjoining 

a building baser..Bnt, shall be made to the central office of the department on forms provided by . . 

the· department .. Such permits rnay be granted if the co~struction \'1ill be made in conformance with 

.minimum specifications of the department. (NOTE: See rm 112.14(1). (2) and (4).) 

(a) Separate well pits, pump pits, pressOre-tank pits and pressure-tank access pits shall 

confonn· to the following minimum specifications: 

1. Dimensions: 

a. Area. Five square feet of free floor area shaJl be provided for each square foot of 

area required for ~quipment and appurtenances. In no case shall the inside area of a pit be less 

then 24-square feet. 

b. Width. The width of the pit shall be not less than 2/3 of the length. 

c. H_eight. The height inside· shall be at least 6 feet, but not less than 6 inches 

higher ~~an any equipment installed therein. 

d. Walls, floor and roof thicknesses. The wall thickness shall be at least 6 inches, the f1oor 

thickness shall be at least 4 inches and the roof thickness shall be at least 5 inches. 

· 2. Construction: 

a. Material. The pit shall be constructed of poured concrete thoroughly puddled in place. 

The concrete shall be prepared according to specifications of NR 112.19 or by use of clean water 

and viashed sand and gravel or crushed rock in the foll01·fing pro~ortions: 1 part cement, 2 parts 

sand and 3 parts gravel. The water-cement ratio should not exceed 0.75 to 1. 

b. Watertight juncture. The junction of \'1alls 1 floor and roof shall be watertight. Every 

conduit or similar connection with the pit shall be watertight. 

c. Reinforcement. The deck or pit roof and walls of the pit structure shall be 

adequately reinforced to insure strength and durability. 

·-
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3, Elevation of pit' roof. The pit roof or deck shall be above the ground surface. 

4. Manhole opening: 

a. Placement. The pit shall be fitted with a manhole opening. It shall be located 

~irectly over the well, unless the well casing itself extends through the cover, or a capped .. , 

section of pipe at least equal in diameter and thickness to the well casing is cast into the pit 

roof directly over the well. 

b, Size. The manhole opening shall be at least 20 inches square or 2·0 inches in diameter, 

inside measurement, and in any case shall be sufficiently large to permit entrance or removal 

of any unit or equipment that must be installed through the manhole. 

c. Curbing, The manhole opening shall be provided with a raised curbing at least 4-inches 

thick, extending at least 4 inches higher than the pit roof. 
\ 

d, Cover. A substantial watertight, overlapping, tight-fitting, shoe-box type cover with 

skirted sides at least 3 inches wide shall be provided for the manhole. A welded sheet-steel cover 

is preferred, but a cover made out of lumber and covered in turn with sheet metal or tin will be 

acceptable if maintained in a waterproof condition. 

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

for the concrete curbing, 

5, Drainage: 

\._a. Gravity Type. Where practical, the pit shall be drained by a separate watertight gravity

type drain discharging to the ground surface at a point free from flooding. The drain shall be 

constructed of cast iron, copper or galvanized steel having a minimum diameter of 2 inches. 

b, Watertight Sump Type. l~hen no gravity-type drain can be installed in conformance with 

NR 112.14(5)(a)5a, a watertight sump, having a minimum depth of 18 inches and a minimum cross

section of 18 inches square or minimum diameter of 18 inches, shall be installed. 
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6. Termination of well casing. In the case of well pits, the casing shall terminate at 

least eighteen inches above the pit floor and be provided with an approved watertight, sanitary 

well seal with gasket, or an equivalent watertight connection with th~ pump. 

7. Venting: 

a. Pit. A well pit, pump pit, pres~ure-tank pit or pressure-tank access pit shall be 

vented by use of two 2-inch diameter galvanized steel pipes located in opposite corners, one 

pipe to extend to within l foot of the pit floor and the other to extend only through the pit 

roof. The upper end of the vent- pipes shall terminate with return bends and be screened. 

b. Well. Any well vent pipe shall extend to the top of the pit and terminate with a return 

bend with a screened outlet. 

8, Pump Installation. The free space around the well casing shall be such that the upper 

casing terminal is readily accessible for installation, adjustment or removal of an expanding type 

or equivalent well seal and for the removal of the pump or piping. The pump powerhead shall be 

mounted on an elevated subbase of concrete or metal. When pumps are installea with a flanged 

connection with the casing, all openings in the pump base shall be sealed. 

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

specifications: 

1. General. 

a. The dimensions, construction material, watertight junc~ure, reinforcement, roof elevation, 

manhole opening, well casing termination and pump instal_lation shall conform to provisions of 

NR 112.14(5)(a) 1. through (a) 4. inclusive, NR ll2.14(5)(a) 6, and NR ll2.14(5)(a) 8, 

b. The floor elevation shall be at least l foot higher than the basement floor if the 

basement is constructed with masonry other than reinforced poured concrete. 

2. Drainage: 

a. The pump room floor may drain to the basement floor if the basement in turn is adequately 

drained. 
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b. If the basement is not adequately drained, a partition wall at least l foot high shall be 

constructed in the entranceway from the basement and separate drainage facilities shall be 

provided conforming to the pit drainage requirements of IJ~ 112.14(5)(a) 5, 

(6) Pitless adapter well and pipe connections. (a) Threaded joints. When the threaded end 

of a well casing is not coveniently tenninated for installation of a pitless adapter, threads shall 

be provided at the top of a cut-off \'Jell casing for attachment of the pitless adapter, including .-

pitless receiver tanks, by one of the foll01·1ing methods: 

1. Cutting threads with a die. 

2. Fittirig and welding a full-length standard recessed coupling to the top of the casing, 

after reaming out threads to a point at least 1/3 the length of the coupling, including the recess, 

for adapters vii th male threads. 

3. titting and welding a full-length standard recessed coupling to the top of the casing, 

after reaming out threads to a point at least 1/3 the length of the coupling, including the recess, 

and installing a steel pipe nipple made from pipe conforming to NR 112.08(2) and threaded on both 

ends, fot pitless adapters with female threads. 

(b) Weld-on Units. An approved type pitless adapter weld-on unit may only be installed 

on wells where nonpressure conduit installations with offset pumps are permissible. These are 

installations for private residences, serving not more than three families. (NOTE: See NR 112.14(2).) 

(c) Well and pipe connection restrictions: 

1. The threaded lower end of a full-length adapter shall not be welded to the cut-off end of 

a well casing. 

2. The threaded ends of a short model, complete adapter shall not be welded to the top of 

a cut-off well casing nor to the section of riser pipe ex~ending from the unit to a point above the 

ground grade. 

3. · Pitless adapters, including pitless receiver tanks, shall not be connected to the well 

casing by means of a compressible joint. 



- 29 -
4. Pitless adapter pipe connectors for attachment of pump piping shall be welded1 to the 

full adapters in the factory at the time the adapter is· assewbled by the manufacturer having 

approval to fabricate the. same in cases of those designs not involving a casting where the 

connector will be part of the casting. Such pipe connector units may be welded to the well casing 

pipe in the field only for those installations where weld-on adapter units are pennissible. 

Pipe connectors shall not be attached to well casings with compression joints. (NOTE: See 

NR 112. 14 ( 2) • ) 

(d) ·Welding Procedure. The joining of a coupling to the cut-off well casing or of a 

weld-on p1tless adapter unit or pipe connector to a well cas·ing shall be done in accordance with 

the standard welding procedure specifications of the department of industry, labor 

and human rel.ations, IND 53.53(3), Wisconsin Administrative Code. (NOTE: For adaption of pitless 

adapters, including pitless receiver tanks, see Figures 8 and 9.) 

Insert Figures 8 and 9 

NR 112. 15 MISCELLANEOUS WELL CONSTRUCTION AND PUMP INSTALLATION REQUIREMENTS. 

r 

(1) ·Well Alignment. The deviation of the center line of a drilled or bored type well 

from plumb per 100 feet of depth shall not exceed the following tolerances to the depth of 

pump setting plus 25%: 

Diameter of curb in inches - - 2 to 6 

Deviation based on diameter- - 100% 

8 to 10 

75% 

12 or more 

50% 

For well depths less than 100 feet the allowable deviation of the centerline shall be proportional 

to that allowed per 100 feet. 

(2) Caving Protection. Hhen caving or sloughing fonnations that would interfere with the 

proper fun~tioning of the well or the pumping equipment are encountered, entrance of foreign 

material shall be prevented ~y means of liner pipe, cementing or other approved methods. 
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(3) Finishing operations. Upon completing well construction or reconstruction operations 

or pump installation or repair work requiring removal of.the pump or pump piping from the well, 

the well driller and pump installer shall carry out finishing operations as follows: 

(a) [)isinfection. The well shall be disinfected in the manner prescribed by the department. 

In addition, the pump installer shall disinfect the pump and discharge .piping, the pressure vessel 

or re-servoir. 

(b) Flushing. The well shall be flushed sufficiently to remove all traces of the disinfectant 

~nd to condition the well for use. In addition the pump installer shall f1ush out the discharge 

piping and the pressure vessel or reservoir. 

(c) Testing. The well shall be tested by pumping, except when flowing in excess of 

requirements, to determine the amount of drawdown and the quantity and stability of the yield 

within the requirements of NR 112.17(l)(b), NR 112.03(2), and NR 112.0B(l)(c), or if in excess 

thereof, as specified by agreement with the purchaser. With flowing we 11 s, the static water 1eve1 

in a stilling pipe or artesian pressure under static conditions shall be measured as shall be 

the drawdown or reduction in artesian pressure. 

(d) Sealing, .The well shall be sealed or covered with an approved type well seal or well 

cap, (NOTE: See NR 112.17(1), NR 112.17(2) and NR 112.17(3).) 

(4) Blasting. The use of explosives for increasing or recovering yield of any well developed 

into limestone, shale, granite or quartzite formations, or of any sandstone well in which casings 

and liners are not grouted or in which the diameter of the drillhole is larger than that of casings 

or 1 i ners above the point of shooting, shall be undertaken only, under permit from the department. 

(NOTE: See NR 112.16(3).) 

(5) Chemical conditioning. (a) Noncontinuous treatment of wells and pumps, The use of 

dry ice, detergents, chlorine, acids, or other chemicals in wells for the purpose of increasing . 
or restoring yield; the use of chemicals, other than chlorine, to combat iron bacteria and sulfur 

bacteria well infestations and the use of chemicals, other than chlorine, for treatment of pumps 

for removal of scale or chemical depositions shall be undertaken only under permit from the 

department. No permit is required for batch chlorination of wells and pumps for disinfection 

purposes; Chemical treatment of wells requiring a permit shall be done under supervision of a 

registered well driller or Wisconsin registered professional engineer. Chemical treatment of 
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pumps requiring a permit as established in this subsection shall be done under supervision of a 

registered pump installer or Wisconsin registered professional engineer. All chemicals other than 

dry ice or chlorine shall be compounds determined to be acceptable by the department. (NOTE: See 

NR ll2.16(3).) 

(b) Continuous water treatment of well and water system. 1. Potability control. Continuous 

treatment of water in the well or in the water system for disinfection for potability control shall 

be undertaken only under a permit obtained by the water s~pply owner from the department, No permit 

will be granted for continuous disinfection of a well or water system producing'bacteriologically 

unsafe samples until efforts to construct a new well and reconstruct the well or to reconstruct 

an existing well in conformance with this chapter fail to result in a well that will continuously 

produce bacteriologically safe water. 

2, Quality control. Chemical treatment of a well or the total water supply pumped from the 

well to a point including the pressure tank, reservoir or reservoir and pressure tank when booster 

pumps are installed, shall be done with chemical compounds and methods 'approved by the department. 

Approval of methods of injection of chemicals will be based on adequacy of control of rates of 

feed against a range of pressures and of the anti-backsiphon provisions of the equipment planned for 

use. 

3. Equipment installation. Installation of treatment equipment requiring plumbing 

connections to the water system shall be made by a licensed plumber, except that when such 

equipment is installed prior to the pressure tank, the installation may also be made by a registered 

pump install er. 

(6) Other treatment. Nonchemical type mechanical equipment or devices for continuous 

water treatment shall be installed in the water system only under permit of the department. All 

nonchemical treatment of water in the system when permitted by the department shall be done with 

equipment and methods or processes approved by the department. No permit wil 1 be granted for the 

purpose of continuous nonchemical disinfection of a water supply unless efforts to construct 

a new ·well and reconstruct the well or to reconstruct an existing well in conformance with the 
' 

code have failed to result in a well that will continuously produce bacteriologically safe water. 

Installation of nonchemical treatment equipment requiring plumbing connections to the water system 

shall be made by a licensed plumber, except that if such equipment is installed·prior to the 
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pressure tank, the installation may also be made by a registered pump installer. Approval of the 

equipment and method or processes is based on their specific ability to perform effectively over 

a range of conditions and their having adequate controls, and warning .devices when necessary, to 

prevent accidental supplying of polluted water to points of use. 

(7) Drilling aids. Materials used as drilling aids such as drilling muds and foam or other 

aids, shall be compounds or materials approved by the department. Approval of drilling aids is 

based on toxicity, ground water contaminant possibility and expected effectiveness of the materials. 

NR 112.16 SAMPLES AND REPORTS. (1) Water samples. Upon completion of the well construction, 

the well driller shall collect a water sample from the well, by .use of a pump, for bacteriological 

analysis. Likewise, upon completion of the installation of pumping equipment and disinfection 

and flushing of the well and water system, the pump installer shall collect a sample from the 

well for bacteriological analysis. Exceptions to these procedures will be permitted when the well 

driller also installs the pump, in which case submission of the required sample upon completion 

of the pump installation will be considered satisfactory compliance. Where unforeseeable 

contamination is encountered, the initial construction of a well will be considered complete if 

the construction conforms to provisions of this chapter. The water samples shall be submitted either 

to the state laboratory of hygiene or to an independent laboratory certified under the state laboratory 

certification program to do bacteriological .examination of water; provided that, such certified 

laboratory will file the water sample data sheet and a copy of the water sample analysis report 

with the department within 20 days following completion of the analysis. 

(2) Well construction reports to department. Within 20 days after completing the construction 

or reconstruction of a well the constructor thereof shall submit a construction report to the 

department upon a form prescribed and furnished by the department. 

(3) ~/ell conditioning report to department. Within 20 days after completing any well 

blasting or chemical treatment operation the well driller, pump installer or other supervisor shall 

submit a complete report as to methods used and the results achieved for cases covered by the 

section. (NOTE: See NR 112.15(4) and NR 112.15(5)(a).) 

(4) Reports to owners. The well driller and pump installer shall supply the owner or his 

agent with a copy of the 1 aboratory analyses report for the sample submitted to the 1 aboratory at 

completion of their respective work. The well driller shall also supply to the owner or his agent 

a copy of the well construction report at the time the report is made to the department. 
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NR ll2.17 PUMP INSTALLATION AND CONSTRUCTION. (1) General. The installation of every pump 

shall be so planned and carried out so that the pump will be: 

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

condition •. 

(b) Properly sized so as to produce. the volume of water necessary to meet the requirement 

of an adequate water supply. (NOTE: See NR 112.03(2).) 

(c) Designed to meet the well characteristics, durable in character and installed in such 

manner that continued operation without priming is assured at the time of installation. 

(d) Installed in such manner as to provide adequate protection against contamination of 

any character from any surface or subsurface source. 

(2) Upper well terminal. The casing pipe of any drilled, bored or driven type well 

or of a dug well having a casing pipe reduction shall project not less than 8 inches 

above the permanent established ground surface at the well, or 8 inches above a pump house or 

building floor or platform installed above such established ground surface unless a 

permit for a subsurface terminal ha~ been obtained. The well casing pipe shall be sealed or 

covered with an approved type well seal or cap, except that a nonwatert i ght cap shall not be 

used in pit installations. Seals for wells terminating outside of buildings shall have a 

one-piece top plate. (NOTE: See NR 112.14(1) and (2).) 

(3) Hand pump. (a) Every shallow well type hand pump and every deep ~1ell type hand pump head, 

shall be so designed and fabricated that no unprotected opening. connecting with the interior of 

the pump exists. The spout shall be of the closed type'. (NOTE: See NR 112.17(4).) 

(b) A hand pump shall be connected firmly to the well casing pipe by threading in case of 

small diameter well pipe or by bolting the pump flange to a well casing pipe flange with gasket 

separation so as to effectively seal the top of the casing, except that when a well is located so 

that the top is at least 2 feet above flood level, a hand pump may be installed by bolting a 

structured base with recesses to the casing. (NOTE: See figures 4 & 5,) 
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(4) Power driven pump. (a) Pump setting. 1. Any deep well vertical centrifugal pump 

shall be so mounted on or over the well casing pipe or on a pump foundation or a pump stand as 

to permit effective sealing of the top of the well. Any power-driven shallow well suction pump, 

deep-well piston pump or deep-well jet pump located over the well shall be installed in such 

manner as to permit installation and removal of an approved type seal at the top of the well, 

.such as an approved type unit with expandable rubber gasket. 

2, In case the pump unit is not located over the well, and the shallow well pump suction 

pipe, submersible pump discharge pipe or jet pump piping emerges from the top thereof, an 

approved type seal with expandable rubber gasket or approved equivalent seal shall be provided 

between the well casing and the piping. A similar type .seal with expandable rubber gasket shall 

be provided at the terminal of a nonpressure conduit containing suction, submersible or jet pump 

piping. 

Insert Figures 10 and ll 

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 ~ater 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 insects into the wel 1. (NOTE: See sections NR ll2.14(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 casing l inch above the bottom of a pump subbase also 'will be considered 

an effective seal, subject to the same·restrictions as stipulated in sub. para. 3 and provided that: 

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

unit by bolts, and 
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b, if either the top surface of the subbase or the bottom of the pump base is not a machined 

surface, a gasket is provided between the two surfaces prior to joining them permanently together. 

c. The structure housing a power driven pump sha 11 be constructed having the 

following minimum features: 

i. Reinforced poured-concrete floor with top of the floor at least 4 inches above the 

established grade. 

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

iii. 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 floor. 

viii. Dimensions and actual details of wall and roof design are optional. 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 or the discharge pipe 

is installed above grade and drains back above grade into the well between pumping cycles, the 

pump discharge line and accessory equipment installed above grade shall be protected against 

freezing by insulation of structure and piping and installation of dependable heating facilities, 

preferably a thermostatically controlled type. 

Insert Figures 12, 13, 14 and 15 
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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 viater stop strip for the wall construction joint, and any reservoir drain 

facility shall be installed during the time of pouring the concrete floor. 

2. Walls. The walls of a reservoir shall be reinforced poured concrete at least 6 inches 

thick. Should it be planned to install the pump supply pipe to the reservoir through a wall and 

to install the service line pipe in a wall as opposed to installation of the units in the reservoir 

floor, the pipe fittings for such units shall be installed at the time of pouring the walls so as 

to effect a watertight joint. 

3. Roof. The roof sha 11 be reinforced poured conc·rete at least 5 inches thick. An access 

manhole at least 24 inches in diamete:-- or 24 inches square shall be constructed as an integral part 

of the reservoir roof. The manhole shall have a curbing wall extending at least 12 inches above 

the earth covering the roof or at least 6 inches higher than the roof, if the roof is not buried, 

The manhole curbing preferably shall be constructed entirely of 4-inch thick reinforced poured 

concrete, but may be partially steel or cast iron. The curbing shall be provided vlith a snug fitting, 

overlapping cover with a minimum of 3-inch wide skirted 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 above grade and terminate with a down-turned pipe at a point at least 12 inches above the 

ground grade. The pipe shall have a screened outlet. The overflow pipe shall be of sufficient 

diameter to permit waste of water at a rate in excess of the well pump operating capacity. 

5, Vent pipe. A vent pipe shall be installed whenever the roof of the reservoir will terminate 

below the ground surface or at an inadequate distance above grade to permit installation of an 

overflow pipe in a reservoir wall just below the roof. The diameter of suth vent pipe shall be 

large enough so that it can act as an overflow pipe to permit waste qf water in excess of the well 

pump operating capacity. It shall be installed in the reservoir roof at the time of construction 
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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 ten11inate \·1ith a "U" bend with scree-(1ed outlet 

a minimum of one foot above the ground grade or top of the reservoir. 

(NOTE: See Figures 16 and 17 for acceptable pump installation with reservoir.) 

Insert Figures 16 and 17 

6. Supply pipe. Any gravity supply pipe from a hand type pump shall be assembled with 

permanent pipe fittings and shall be conducted into the reservoir through the roof or curbing 

for the manhole, if the roof is not buried, and only through the manhole curbing if ·the roof is 

buried. A supply pipe may be connected to the reservoir below grade provided that it ·will be under 
. . 

no less than 5 feet of head at any time .. This will necessitate a pitless adapter installation, 

either with a submersibl~ 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 

Sl'litch 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 located within the well. 

The supply and service pipe may be combined. 

(6) Pressure vessels: (a) Steel pressure vessels. All steel tanks for containing water 

under pressure for domestic supplies, in~luding those having an air space for expansion, shall 

meet the follOl~ing specifications: 

1. They shall have a 1/4-inch minimum side wall and head wall thickness,· when the tanks 

are approved pitless receiver units attached directly to we}l casings. 

2. They shall have a 3/16-inch minimum side wall and head ~tall thickness when the tanks 

will be buried within 10 feet of wells. 

3. They shall be idehtified by stamping showing the manufacturer's name, a serial number. 

the allowable working pressure and the year fabricated. 
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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) approved products are used. 

5, Inner tank surface paints and other coatings shall comply with the American Water Works 

Association (AVIWA) standard Dl02 and be approved by the department. The AWWA Standard Dl02 is 

available for· inspection at the offices of the department of natural resources, the secretary of 

state, and the reviser of statutes and may be obtained for personal use from the American Water 

Works Association, Inc., 6666 W. Quincey Ave., Denver, Colorado 80235. 

6. No floating discs shall be used in tanks to reduce the air-water contact surface unless 

the disc material is approved by the department. 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 

department. 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) Pipe materials. Pump piping shall conform to the State Plumbipg Code as set forth in, 

Wis. Ad. Code, Chapter H62. Limitations on use of plastic pipe are also found in Chapter H62, 

Similar quality plastic pipe will be acceptable as drop pipe installed entirely within a well 

below the well seal. 

(8) Well vent. Any well vent pipe shall be installed watertight to a point'not less than 

24 inches above any known flood water level but at least 6 inches above the top of 

the well except that in well pits or 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 1/4-inch in diameter and shall. be firmly 

attached to a well seal or base of a deep well vertical centrifugal pump when one is installed. 

The vent pipe shall be 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. 
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(9) Sampling faucet. (a) In all pre~sure water systems provision shall be made for 

collection of water samples by installation of a samoling faucet on the discharge side of the 

pump. Such faucet sha 11 be ins ta 11 ed beb1een the pump and a reservoir or betmen a pump and 

pressure tank when the tank is not buried, or when the tank posit1on 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 a~ · 

approved type above-ground discharge unit, depending on dis"placement 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 imnediately follo1·1ing the point of entry into the building or 

building basement. 

(c) When an approved above ground discharge unit is used, and the tank is in the basenEnt 

the.sampling faucet must be installed in the service pipe from the tank at an elevation sufficiently 

above the floor to facilitate obtaining a water sample unless the installation is so made that . . . 

a sampling faucet can be placed in the discharge line without the problem of permitting loss of air 

from the system when the faucet is opened . Drain valves for tanks which are often placed in 

the servic.e line from the tank at a point very near the floor are n.ot 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 ~1ell shall be enclosed. 

(11) Disinfection and sampling. Upon completing the installation of pumping equipment, 

the installer thereof shall disinfect the equipment by disinfecting the well and drawing water into 

the system by pumping and shall sample water ·in accordance with NR ll2.l5(3)(a) and (b) and 

NR 112.16(1) and (4). 

(12) Emergency pump installations. No pump shall be repaired and reinstulled or newly 

installed for a 1·1ell when it is a nonconforming structure· except that a pump may be reinstalled 

or ne1vly installed in such 'well in an emergency situation provided that the owner is informed in 

writing of the needed correction or replacement o~ the well,. as the case may be, and a copy of 

such comunication is filed with the department. 
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(13) Pump installations for flowing wells. (a) Underground pipe connections. No 

underground pipe connections shall be made to a flov1ing well except \'then an approved type pitless 

adapter is used. 

(b) Suction lines. No shallow Hell 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 

top of the well and redirected back into the gr6und and over to a building basement. Such piping 

from the 1·1ell shall enter a surge tank having either an O'le'.flow p'ipe or a vacuum breaker valve 

installed in the top of the tank. Any booster pump shall be connected to the surge tank and can 

discharge into a hydropneumatic tank. 

(c) Overflow piping. l. 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 

overf10l'I pipe may be installed, if necessary, to prevent physical damage due to escaping 

water upward outside .the well casing or to prevent a freezing problem from occurring in the top 

portion of the well. 

3. ··Any overflow to prevent freezing shall be limited to the absolute minimum to preserve 

ground water and pressure. The overflow pipe may be either installed at the top of the 1·1el1 or 

on a surge tank. The overflow pipe shall terminate at least 2 pipe diameters above a drain at 

the well site or in a buildi~g or building basement . 

. (NOTE: Illustrations of acceptable pump installations with flowing wells are illustrated in 

figures 18 through 24.) 

Insert Figures 18 through 24 

NR 112.18 WELL CONSTRUCTlDrl EQUIPMEllT. (1) Adequacy. Every registered well driller shall 

be adequately equipped or sh?ll have ready access to adequate equipment to enable him to fully 

comply with all regulatory requirements applicable to any construction undertaken by him. 
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NOTE:: 
--iTell OYerflow l"P. #«II Mly hd lnsfalled if 

physkO'I damag8 would ofhs:rwiJe occur due to 
waler eSDtplng upro.t1rd arowu/ !lie co31'19 or 
to prevent freerin9 of tile top of the well, 
Jhouh' If 1101 be desired to construct an 
J?sulafdd .Jfruclure over fh~ well. Howev1r, 
the /nJu/qfec/ structure wouJi b~ ,t>ref~red 
for frost protection, shcub' t);e over flow 
pipe not "8 neces:J(Jry to preront phy•lca/ 
t/gmgge lo flie w•ll· 

Ch.cl< va/v#L-----n 
In well 

Dl.s lance .sl;al/ 
comply wlfh NR l/l.O'/ 

0 0a.!J.Lng_ 
-.l!L.fUJ.t-

'\ ~ ~ Clecfrical 

Pressure 
Tank 

'\ Confrols 

l''H' _I u,L,... Elecfrfca/ 
-: Ii i co'1frol.$ 

1 lLJ' 
1 I Allernatlve /ocofl"n 
: I of pre.s.,ure +ank 
I j In bo$emenf, 
11 ...... ---......... 
I 1 ( ~ 
I: " ~ /I 11 I, ___ .... I 

11 1 I 
l I l Pr~SHtrt! : j: I Tani< I 
Ii I I 
Ii I I 
1 1 I I 
11 I I 
ii I I 
1l I I 

~~r¥' J 
'-l;a;p~l;-;au~ f 

-----·--·---~--------------- ------------------ ___ ___:. _____ , _______________________ _ 
Figure 22. Pump lnslallation for Flowing Well Using a Submersible Pump and Above.Ground Discharge 

and Overflow Pipe, if necessary. 



APP""'•,; _,,t"'Y -11 _,_ 
So/Id fcp plate fl'/"' with 
expamlo/11~ rubber g~ske t. 

~: 
InsfulhtK»t of" ixltlnf? 
tlev/ce an the adopter 
pull pf'e moy .6e ~ 
to re.sis! f)Je 1Jpward 
thrust d!J!!.> ro h7tural 
~t::J~ure. 

Skefc h ls 3ch•mafi'c: with no 
aff•mpf fo /l/usfrafe ;0_ropt:r 
::,upporT fhat would itl•nflf"y 
the adapf#r wlfh a manu
f"acfurt!r•,, producl.-

Plah1 · drDp p~ 
(/lo l"'"'P Id well} 

Dwe//Jng_ 

.--=. _-·· ?? ' 
" -· 5' _,,-- ~ - __,.r· 

!19If:.: 
Q:acf'~;;fpt: mg// trD1' .6e 
Jnsl'#ll~d u11/e~.s ,chy:!lcal 
de:rmllg'e wlll occur tlu~ fo 
Mr/er t!3caplng U,C>Vlrd' 
around cct:Jlng. 
_ VntlouD'lahly. cm owrrflow will 
ccnlri/nd• moi$f11r11 fo fM t»u,.,,.,,f air. 

~ 
Combi'nafio,., air - re!t:a.::e 
Yacuum-.break~r ·°"!y rtec~ssary 
tf overf"/cw Cun CY/Jd W/// .6~ 
om/Hect 

e 

Pressure 
Ttmk ~

'/oor d,.aln-/f casf 
ran plpo mus-I he al' 
easf e;t. /i-om well. 

d Other pi'pt! moferlal, 
.1 LJ r.lru/11 mvs-1 be qf lett~t 
it~~ !i ;Fl'. rro,,, well. 

T <>' 
't:./ 

Figure 23. Pump Installation for Flowing Well Using an Approved Pitlcss Adapter, Surge Tank and Booster Pump. with Overflow Provision 
off the Surge Tank, if necessary. 

~ 
---+-... 



~ . 
W•/I o.-rf/oMI pip• Shctff only /,, #m'>:rl/•d ;; 
phy.sicer/ dt!mttgt1 wcukf orher~ise occur due to 
wa'hr i!SCAp/117 upward around fhe ca~inig or 
to prevent fr_e•zlng of f'he tcp of fir~ well. 
shoe1/d it not b• d•sfred fo co11sfre1ct an 
lmulated .sfruc-furtt over fhtt ~JI. How•v~,.. 
-lhtt ln~u/af't1d :slrucfure woo/el M prefere.; 
for fro>f profccflon, >hoe1/d tne overflow 
ppg not "'- n~ces$:1ry to ,Prevtt11t ,Phy.slca/ 
o'omage to tlle w<lf. 

'Bo• - :!lhaped 

An approvt!d fy~ 
,Dlfle$S aa'apter. 

louver'd sfrucfure 

Appro.ved 3mttl•,.r 'Wtlll nal
So!kl fop phre fyp• wff11 
expamia/J/e ru~.ber ga3Jce'f. 

LNsfance sh<Tll 
I I COMply w;th llR 112.07 
11 
JI 
JI 
1 I 

Dw•lll!l!J_ 

?- """ .. 
,- ...s-· 

Comb;.t:N,._,. 
Alr-rew~, 

Vacuum-,Crealutr 
011/y n~ce.SS(lf"y ii" 
Ov,,r./t'ot.V DI? ;'17/'JA' 
w11// he om/#t:!'<f 

f/ndcuhl't:rh!y, ov~ri&/ow w/# Co1t-l,.;~vN 
mof3fure lo fhq bas~A":,nf oi'r.. 

~ 

.Pres.sure 
Ttmk 

Figure 24. Pump Installation for Flowing Well Showing alternatives of Above-Ground Disoharge or Approved Pit less Adapter Installation with a Surge 
Tank and Booster Pump and Overflow Options at the Surge Tank or Top of the Well, if either is necessary. 

~ c~ 



- 41 -

(2) Identification. The well driller's name and current permit number shall be conspicuously 

displayed on every riell construction job, preferably on his equipment, but may be displayed on a 

temporary sign. 

NR 112.19 COllCRETE AND GROUT MIXTURES. (1) Concrete aggregate and mixture; (a) Concrete 

for use in construction of wells, well platforms and pump floors shall be made of clean, hard, 

tough and durable aggregates. The maximum diameter of aggregate particles shall not exceed 

1/5 of the minimum width between forms. The fine aggregate~ or sand, should be separated from 

- ··the coarse aggregate by means of 1/4-inch screen and the ratio of coarse aggregate to fine 

aggregate shall be about l-1/2 to 1, by volume. This· ratio shall not exceed 2 to 1 nor be 

less than 1 to 2. From 30 to 70 percent of the sand passing a 1/4-inch screen should be 

retained on a number 30 sieve. 

(b) In proportioning concrete, sufficient sand and coarse aggregate shall be mixed to make 

approximately 3 cubic. feet of mixed aggregate. To this aggregate shall be added 1 sack of 

cement and 5-1/2 gallons of water. If the aggregate is wet, the water ratio shall be no more 

than 5 gallons per sq.ck of cement. The consistency shall be wet enough to permit easy placement 

without an excess of water. 

(2} Concrete grout. The mixture shall consist of cement, sand and water in the proportion 

of one bag of cement (.94 pounds), and an equal vo 1 ume of dry sand, and 5 to 6 ga 11 ons of 

clean water. It may be used in lieu of cement grout in the dry portion of a hole but only if 

applied through a conductor pipe extending to the point of placement and department approval has 

been received pursuant to NR 112.04. 

(3) Neat cement grout. Neat cement grout shall consist of cement and water in the 

proportion of one bag of cement (94 pounds) to 5 to 6 gallons of clean water. Approved 

i ngredi en ts to increase fluidity, reduce shrinkage or control ti me of set may be used in a grout 

mixture. 

Insert Figure 25 

·-
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NR 112.20 WELL DISPOSAL OF POLLUTANTS. The use of any well for disposal of solfd wastes, 

sewage or surface or wastewater drainage is prohibited. (NOTE: See NR 112.03(51) for definition 

of sewage.) 

NR 112.21 ABANDONMENT OF WELLS. (1) Methods. When a well 1s pennanently abandoned the 

owner thereof shall remove from the well any debrfs, pump, piping, unsealed liners or other obstruc

tion that may interfere with sealing operations and fill and seal the well in such manner as to 

prevent it from acting as a channel for contamination or vertical movement of water by using one 

of the following methods: 

(a) Drift or other unconsolidated fonnation wells. Such wells shall be filled entirely 

with concrete or clean clay slurry, in which latter case a concrete plug at least 20 feet thick 

shall be poured at the top of the well. Inner ungrouted well casing and screen shall be removed 

from gravel-pack wells prior to filling. The top 7 feet of curbing shall be removed prior to 

filling dug or bored wells. 

(b) Limestone fonnation wells. Preferably any 1 imestone strata shall be filled entirely with 

concrete. As an alternate, layers of concrete and gravel or stone aggregate may be used except 
. ' ....... ~ 

that the top 20 feet of the rock fonnation and the entire cased portion'.sha·ll·fike\'i-ise be filled 
. . J 

with concrete. An exception to filling the cased portion with concrete under'the alternate method 

may be made where the well casing is set in rock and sealed in place \'lith cement grout. In such 

a case, a concrete plug at least 40 feet thick shall be placed extending at least 20 feet above 

and below the bottom of the casing. The remainder of the cased portion up to 20 feet from the 

surfac~ niay be filled with gravel, crushed rock, sand or clay slurry, provided that the top 

20 feet shall also be filled with concrete. 

(c) Sandstone formation wells. Preferably any sandstone formations shall be filled entirely 

with concrete. As an alternate, disinfected sand or pea gravel may be used except that the top 20 feet 

of the formation and the entire cased portion in this alternate method shall likewise be filled with 

concrete. An exception to entirely filling the well casing with concrete may be made where the 

well casing is set in rock and sealed in place \'lith cement gro'ut. In such a case, a concrete plug 

at least 40-feet thick shall be placed extending at least 20 feet above and below the bottom of 

the casing. The remainder of the cased portion up to 20 feet from the surface may be filled with 

pea gravel, sand or clay slurry, provided that the top 20 feet shall also be filled with concrete. 
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{d) Shale rock, granite and quartzite formation wells. The same procedure as with limestone 

fonnation wells shall be used. 

(e} Mixed formation wells. Drift or other unconsolidated formations, limestone, sandstone, 

shale, granite and quartzite strata shall be filled in compliance with NR ll2.2l(l){a), (b), {c) and 

(d). Where the alternate methods to filling the well entirely with concrete are selected, concrete 

or concrete grout plugs at least 40 feet in depth, extending at least 20 feet above and below the 

point of surface contact between every recognized different geologic formation shall be provided. 

(f} Flowing wells. In filling flowing wells the flow shall be confined by extending well 

casing pipe, if possible, and the well shall be filled with materials in accord with applicable 

preceding subsections or with cement grout applied by a pressure method. 

(g) Sealing procedure restriction, Filling material for nonflowing wells shall be applied 

through a conductor pipe except that when practical a dump bailer may be used. When concrete is 

placed under water by a conductor pipe, the bottom end of the conductor pipe shall be submerged 

in the concrete at all times. 

(2} Temporary abandonment. When a we 11 is temporarily removed from service the top shall 

be sealed with a watertight threaded or welded cap or it shall be filled with clean clay slurry. 

(3) Report to department. A report shall be made to the department by the owner of every 

well which has been permanently abandoned or temporarily removed from service. Such report shall 

include a detailed description of location, construction and geologic features and method of sealing. 

NR 112.22 COOPERATION WITH THE DEPARTMENT. Well drillers and pump installers shall, when 

requested by the department, do the following: 

(1) Give at least 48 hours notice to the department of the day and date upon which any 

well under construction, or part thereof, or any installation of pumping equipment, or part 

thereof, by such driller or installer, or any employe or agent thereof, will be completed. 

(2) Assist the department in ascertaining the size, depth and character of. the construction 

for any such well or the character of the installation of the pumping equi.pment. 
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(3) Assist the department in obtaining and determining the character of the samples of 

water from any such well. 

(4) Assist the department in conducting necessary tests. 

(5) Provide such other information as may be required by the department in order to 

determine if such well has been constructed or any equipment has been installed in accordance 

with the provisions of this chapter or with approved comparable construction. 

NR 112.23 STANDARDS FOR EXISTING INSTALLATIONS. (1) Location and construction, Each 

existing water supply system shall be viewed as an individual unit and its safety shall be 

determined on the basis of its location and construction. 

(a) Location. The location shall reasonably conform to the provisions of NR ll2.07. 

{b) Construction. The underground construction shall be in reasonable compliance with 

NR ll2.08 as to depth and type of casing and curbing. Existing well pits, pump pits, pressure

tank pits, pressure-tank access pits and subsurface pump rooms adjoining basements shall meet 

the following requirements: 

1. The floor and roof shall be crack-free poured concrete having a thickness of at least 

4 inches. The walls shall be 6-inch thick watertight poured concrete or equivalent construction 

unless the pit or pump room has a history of being continuously dry in which case masonry walls 

of concrete block, brick or stone with mortared joints shall be acceptable. A 3-inch thick concrete 

facing on substantial masonry walls shall be accepted as equivalent wall construction. The junction 

of walls and floors shall be watertight. The roof or deck shall be above the ground surface. 

2. The well pit shall be fitted with a manhole opening having a raised curbing edge at 

least 4 inches thick and at least 4 inches higher than the pit roof, A substantial, watertight, 

overlapping, tight-fitting cover with skirted sides shall be provided for the manhole. The cover 

preferably shall be constructed with welded sheet steel but it may be constructed out of lumber 

covered with sheet metal or tin. 

3, The subsurface pump room shall either have a manhole as in NR 112.23(l)(b) 2., or a section 

of well casing pipe with diameter equal to or greater than the well casing, installed directly 

above the we 11 casing and sea 1 ed with an approved type we 11 sea 1 or cap, 
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4. Where practical the pit shall be drained by a separate watertight, metal gravity type 

drain discharging t~ the ground surface, such drain being constructed either with steel or 1·11th 

cast iron pipe. \./hen such a drain is not installed, a 1-1atertight sump shall exist. If ground 

w.ater gains access to the pit through the floor or \'/alls, the pit 'shall be abandoned and filled 

after extension of the wel\ casing with an acceptable joint. A subsurface pump room adjoining 

11 h11senmnt mi1y ba drained t.o tho basement proviclod tho bas(~mont in turn is adequatol,Y drainod, 

Olhen/i!;o o pai'titlon ~lil11 at l!Ja!,t 1 foot hiyh in the pu1nproot11 enfrar1ce and separate drafooyo 

facilit1cs similar to that required for separate pits shall exist. No pit drain or sump pump 

discharge pipe shall be connected directly with any sewer. other drain or plumbing system. 

5, The well casing shall terminate at least 6 inches above the floor of a pit or of a 

subsurface pump room and be provided with an approved type .sanitary \'/ell seal with metal top and · 

bottom plates, a rubber gasket and draw-bolts. 

6. Well p1t vont pipes, if usod. shall be 2win'ch diameter galvanized steel pipes located 

1n'oppos1 te corners, one pipe to exte.nd to within 1 foot of the pit floor and the other to 

extend only througn the pit roof. The upper end of each vent pipe shall terminate with a return 

bend with a screened outlet. 

(2) Pump installation. Existing pump installations shall conform to the following .requirenients: 

(a) Offset units. The suction line of an offset shallow well pump or the piping of an 

offset jet pump shall be contained in a sealed conduit be~1een the well and a basement, be 

connected to the \'/ell through a stuffing box or short sealed conduit in a conforming viel1 pit, 

or be connected to the well with a pitless adapter approved prior to April 10. 1953. Nonpressure 

conduit shall enter the basement so that the bottom of the conduit is at least 6 inches above 

the basement floor. (NOTE: It is reC01M1ended that tlw pump impeller or cylinder of pump units 

located in basements be located above the ground level or be at least 2 feet above the floor.) 

. 
(b) P1t setting. A deep well reciprocating, turbine or jet pump and set-length type force 

pump located in a conforming pit shall be so installed as to permit the sealing of the top of 

tht~ \•/ell 1·1ith <1n approved type viatertight sanitary M~11 seal v1ilh 9asket. or an equivalent 

\~[1tertiuht connection l'lith the pump. Any vie11 vent pipe shall c.xtcnd to the ceiling of the pit 

on<l terminate with a return bend and shall have a screened outlet. 
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(c) Hand type pumps .. Hand type pumps may be continued in service provided that the pump base 

flange rests upon a casing flange and the flanges are separated by a gasket. The casing flange 

must be placed at least 6 inches above the ground or a concrete pump platform. If watei is pumped 

from a hand pump to a reservoir, the piping attachment to the pump shall be made with permanent 

pipe fittings. Whenever a reservoir exist~, the discharge pipe from the pump shall enter the 

reservoir in a watertight manner through that portion of the structure extending above the 

ground grade unless .a subsurface reservoir supply line is connected to the well by an approved 

type pitless adapter for a submersible or deep 1·1ell reciprocating pump and the supply line can be 

maintained under a positive head of at least 5 feet. The supply pipe in' such case shall tenninate 

at or 110 more than a few inches above the bottom of the reservoir and a float control svli tch or 

low and high water level electrical pump-control rods shall exist. Any check valve shall exist 

only in the portion of the pump discharge pipe located within the well. 

(d) Reservoirs. 1. The roof of any existing reservoir shall be crack-free, reinforced, 

poured c~ncrete having a thiGkness of at least 5 inches. The floor of the reservoir normally 

shall bP crack-free poured concrete at least 4 inches thick. The walls of the reservoir shall 

be crack-free, reinforced, poured concrete at least 5 inches thick or equivalent construction. A 

3-inch thick reinforced concrete facing on substantial masonry walls may be accepted as equivalent 

·wall construction. Exception to this requirement will be mad.e where masonry with mortared joints . 
has been used in the construction of the walls, or roof or both and the masonry is crack-free. 

2. The manhole curbing shall extend at least 12 inch~s above the ground grade unless the 

reservoir roof terminates above the ground grade, in which case the curbing shall ter:minate at 

least 6 inches above the reservoir roof. The manhole shall be provided with a tight-fitting, 

overlapping cover with a minimum of 3-inch wide skirted sides. The manhole cover shall preferably 

be constructed of ~elded sheet steel but one constructed of concrete will be acceptable. The 

manhole cover shall be fitted snuggly over the manhole curbing so as to prevent entrance of insects 

and vermin into the reservoir. .·• 

3. Any reservoir overflow pipe shall be located just under the roof of the reservoir and 

entirely above the ground grade and tenninate 1~ith a down-turned pipe with a screened outlet at 

a point at least 12 inches above the ground grade. If an· existing overflow pipe is totally buried 

between the reservoir and 1ts outlet, it shall be eliminated by properly sealing the pipe with 

concrete back to the reservoir. 

·. 
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4 •. The reservoir loc~tion shall be equivalent to that required for an existing well. 

(3) Inspections. Inspections of existing installations will be made for problem water 

supplies and also those requiring certification when staff are· available to provide such service. 

NR 112.24 SEVERABILITY. Should any section, paragraph, phrase, sentence,· clause or word 

of this chapter be declared invalid or unconstitutional for any reason, the remainder of this 

Chapter ~hall not be affected thereby. 

NR 112.25 EFFECTIVE DATE. This chapter shall become effective 90 days following publicition . 

• • 
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. Figure A· I. Construction of Wells in Sand and Gravel with Screens, by Percussion Equipment, See Table 1, a. 
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Figure A·3. Construction of Wells in Sand and Gravel wilh Screens, b'y Rotary Equipment. See Table i, a. 
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Figure A·4. Construction of Wells in Sand and Gravel without Screens, by Rotary Equipment. See Table I, a. 
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Figure A-5, Construction of Wells Terminating in Sallll and Gravel Underlying Clay or 
Similar Material containing layers of Sand and Gravel, with ond without Screens, by 
Percussion Equipment. See Table J, b. 
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Figure A·7. Constn1clion of Wells Terminating in Sand an<l Gravel Underlying Cla)' '" 
Similar Material, with and without Screens, by Percussion Equipment. Sec Table I, c. 
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. Figure A-9:construction of Wells Terminating in Limestone Underlying Unconsolidated Materials comprising 
Mainly Sand and Grnvel or Clay or Similar Material, extending to a depth of 40 feet or greater depth. See 
Table 1, d and e. 

Figure A· I 0. Construclion of Wl'll<i Tl'rminating in Lirm:stonc Underlying C'lay or Simil:.ir Materials or ~uch 
malcrials with some Sand and <iravcl Zon.cs. extending to a d1,.·pth of 40 foci or gn•atcr dcplh. Sec Tabll! I, c. 

5) 



----~-~---------~·-----------·-~------ ---------------------- ·--·-
Figure A-11. Construction of Wells Terminating in Limestone Underlying Unconsolidated Materials compris
ing mainly Sand and Gravel, or Clay or Similar Material or a Mixture of Sand, Gravel and Clay or Similar 
Material, extending to a depth of less than 40 feet by either Percussion or Rotary Equipment. Sec Table I, f. 

-------·-- ------- ---------------·-
Figure A-12. Con~lrul'tion of Wdls Termin.tting in Limcstnnc Undl~rlying Unconsolidated Materials t..'ompris
ing mainly Sand and Gra\'cl, or Clay or Similar Material nr a Mixture of Sand, Grnwl and Cl:Jy or Similar 
Material, extending to variable depths, by either Percussion or Rotary Equipml-nt. Set' Tab ft..• I,' d, 
e and f. 
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·Figure A·l3. ('onslruction of Wells Terminating in Shale Underlying Uncon<olidalcd Materials comprising 

mainly Sand and Gravel or Clay or Similar Material, extending lo a depth of 40 feel or greater depth. Sec 
Table I, g and h. 
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. Fig-;;-r;A.14,c-;;;,;;;~;~tl<;~ ;,[·Wells T erminatin~l;;sh~lc~U~d,:;jyi~~Cl~y·;,~ Si·,~·il; ~1;;.,i°,;j ;,~~u~j; n~;.;.-------· 
rials with some Sarni and (;ravel Zmtl'S, t'X trnding to a depth of 40 fct·I or grl'tilcr depth. Sec TH hie I, h. 
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Figure A-15. Conslruction of Wells Terminating in Shale Underlying Unconsolidated Materials comprising 
mainly Sand and Gravel, or Clay or Similar Matc:riaJ, or a Mixture of Sand, Gravel and Clay or Similar 
Material, extending to a depth of less than 40 feet, by either Percussion or Rotary Equipment. Seo 
Table I, i. 
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Figure A·IO. Construction of Wt.'lls Tcrmin,1ting i11 Slrnlc Underlying Um:onsolidall'<l Matt•rials comprising 
mainly Sand ant.I Gravel, or ('lay or Similar Material. or a Mixture of Sand, Clrnvt..•I and Clay or Similar 
Material, t:Xlt..•nding lo variahlc J1..•pths, by either Percussion or Rotary Equipm.cnt. See Table I, 
g, h und i. 

\ 
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Fig u rc A-17. Construction of Wells Terminating in Granite or Quartzite Underlying Unconsolidated Mate
rials, compnsing mainly Sand and Gravel or Clay or Similar Material, extending to a depth of 40 feel or 
greater depth. See Table I, j and k. 
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Figure A-18. Construction of W<lls Terminating in Granite or Quartzite Undc'flying Clay or Similar Material 
or sul.'h Materials with some Sand and Gravel Zones, extending to a depth of 40 feet or greater depth. Sec 
Table l, k. 



------~~------------------

Figure A-19. Construction of Wells Terminating in Granite or Quartzite Underlying 
Unconsolidated Materials, extending to <t depth of less than 40 feet, by either Percussion 
or Rotary Equipment. Sec Table J, I. 
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Figure A-20. Construction of Wells Terminating in Granite or Quartzite Underlying Unconsolidated Materials 
comprising mainly Sand and Gravel, or Clay llf Similar Material or a Mix tun.• of Sand, Gravt·I and Clay or 
Similar Material, extending to a depth or ll's.!> than 40 feet, by citht•r Pl•rcussion or Rot.icy Equipment. Per
mission is required to construct a well with less than 40 feet of well casing pipe. St'l' Ta hie I. I. 



-_-...::: 
11fl 

.• ;,.• , ... ~ . ... 

!'!'.~'./{\· 
.... 

~:~:.','.:. "Pe",.,;~ss~bn .Dr~·tiing . : :'':·:: 
· . .'·£:: .. · .. · . .:: ~-:~·~\:, :.' ... :.= .'>.: : : .: : :. 

----- ----::.....-

:!.=;:.·/:.::·::f::·:::.:.:: 
·).;:~.:~: .. ~~: 
~o: 6 ~.·;~ .... ·: _:,f 

=----------------------------------- --------------------· 
Figure A-21. Construction of Wells Terminating in Sandstone Underlying Unconsolidated Material< compris
ing mainly Sand and Gravel, or Clay or Similar Material, extending to a depth of 25 feet or greater depth. 
Sec Table 1, m and n. · 
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Figure A-22. Construction of Wells Terminating in SJ11Jstonc Underlying Clay or Similar Material or such 
Materials with some Sand and Gravel, extending to a depth of 25 feet or greater depth. Sec Table I, n. 
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Figure A-23. Construction of Wells Terminating in Sandstone Underlying any Material ex ct· pt Umc\lonc, ex· 
tending to a depth of less than 25 foct, by <it her Percu~<ion or Rotary Equipment. Sec Tahle I, o. 

------·-:-. :---~:---~------ --- ------· -------·-
Figure A-24. Construction of Wc.lls Terminating in S;.inth.tuuc Underlying Limestone extending to a depth of 
40 kct or less with or without Llnconsolidati.•d Ovcrhunlcn over the Limcstolll', hy 1.•ithcr Pt•rcussion 
or Rotary Equipment. See Tahlc I, p. 
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The foregoing rules were approved and adopted by the State of Wisconsin 

Natural Resources Board on January 24, 1975. 

The rules contained herein shall take effect upon publication, 

Dated at Madison, Wisconsin ______ A"'""p_r_i_l_l_0..._,_1_9_7_5 ____ ~ 

STATE OF WISCONSIN DEPARTMENT 


