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Introduction 

The Department of Natural Resources (Department) has initiated a new rule-making process to evaluate 

revising NR 812, Wis. Adm. Code, to expand use of thermoplastic (PVC) casing for well construction.  The 

rulemaking is authorized by Scope Statement #DG-25-19. The Department needs qualitative and 

quantitative information, including industry perspectives, to inform the future rule making process. To 

that end, the Department assembled a study group of Department staff and select well drillers to 

address the use of PVC well casing. 

Department staff in the Drinking and Groundwater program convened a PVC Study Group with the 

following goals, scope and deliverables: 

• Project Goals: Obtain information and industry perspectives to guide the Department 

for future rulemaking. 

• Project Scope: 

 Identify applicable research   

 Learn industry perspectives    

 Identify questions and concerns about use of PVC casing in Wisconsin   

 Assess surrounding states’ regulations  

 Identify advantages and disadvantages of PVC casing  

• Project Deliverables: a summary of findings from the study group to be provided to the 

Department in assisting with subsequent steps in the rulemaking process. 

Description of the process (e.g., internal group, full study group, meetings, etc.)   

The PVC Study Group was comprised of 5 internal DNR staff members and 6 external members 

from the regulated community. The internal group met between the full study group meetings 

to draft group documents such as agendas, meeting minutes and research documents, which 

were posted on a PVC Study Group web page. The full study group met four times: March 2nd, 

June 22nd, July 22nd and December 9th, 2020. Topics discussed are summarized below. Note that 

the recommendations of this document are solely those of DNR staff based on staff research 

and input of industry members of the PVC Study Group, and not necessarily the 

recommendations of industry members.   

The Process   

If not for the COVID-19 pandemic, this would have been a much more collaborative process 

between the Department and industry representatives.  The first meeting was well attended, 

and the discussion was extremely collaborative.  Unfortunately, only one in-person meeting was 

held before the meetings were switched to online due to COVID-19. The second and third 

meetings were poorly attended due to the delay from March to June between meetings 

(industry representatives were busier due to the meetings spilling over into the height of their 

work season), and possible the lack of comfort with online meeting technology by some of the 

industry representatives.  That said, the online meetings were still collaborative and productive 

https://dnr.wi.gov/topic/Wells/pVCStudyGroup.html
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despite the low attendance. The PVC Study Group website was well-maintained, and all industry 

members were kept informed of the progress of the group. 

Department staff members of the group recommend that industry members continue to be 

invited to play a role in the rule revision beyond the statutory requirements.  We recommend 

that Department staff check in with industry members though the Private Water Advisory 

Council during draft rule writing to get general feedback.  We do not recommend that they be 

directly involved in the rule writing process itself. 

2. Summary of Surrounding States’ Regulations   

 

Identify Advantages/Disadvantages of use of PVC casing 

The following section was developed based on feedback from industry members of the 

PVC Study Group. DNR conclusions can be found in the summary of this document. 

Advantages 

PVC Casing is more economical: 

State Materials Joints

Allowed 

in 

Bedrock?

Depth of 

Casing into 

Bedrock

Drive 

Casing?

Drill-

Through 

Casing? Grout Restrictions Other 

Illinois

ASTM F480-12 

& NSF/ANSI 

14-2010a

Solvent 

Welded only, 

unless 

approved by 

IDPH Yes

≥3' into 

bedrock No Yes Neat Cement allowed

In rock wells, the casing shall be set into the firm 

rock a minimum of 3 feet to prevent leaking 

around the end of the casing.  In areas where the 

water is obtained at the rock surface, the casing 

shall be set just above the rock.

Indiana ASTM F480 No Req's Yes No Req's

Not 

addressed Yes None ~17.5% of bedrock wells in Indiana are PVC

Iowa

ASTM 

F480/SDR 21, 

17, 13.5/DR 

18, or 14/Sch 

40 or Sch 80

Flush-

threaded, 

integral-bell, 

solvent-

cemented, 

Non-metallic 

restrained; 

ASTM F480 Yes No Req's No

Not 

Addressed None

A number of deep bedrock wells (>1500’) 

successfully completed using PVC.  No heat of 

hydration standards, but the IDNR communicates 

with contractors to discuss controlling heat of 

hydration. Steel is primarily used in shallow 

bedrock areas of NW Iowa, but PVC is used 

extensively in unconsolidated and sandstone 

wells in NW and Western Iowa.  Reported failures 

of PVC wells is very low but is complaint-driven 

only.

Michigan ASTM F480-90

Deep socket 

bell end or 

couplings 

mfg to ASTM 

F480-90; 2-

step solvent 

cement. Yes No Req's No Yes Neat Cement allowed

Minnesota ASTM 480-02

ANSI/NSF 61-

2003a or 

ANSI/NSF 14-

2003 Yes

≤5' for 

Limestone/

Dolomite, 

can be >5' 

for all other 

bedrock 

types No No 

Neat Cement or Sand 

Cement grout required 

for bedrock wells

Ohio

ASTM F480, 

ASNI/NSF Std 

14, SDR 21 or 

thicker

ASTM F480, 

ASNI/NSF Std 

14, Spline 

joints 

allowed Yes No Req's No1 yes None

1 Some Cable tool drillers get around that 

prohibition by describing the practice as 

"mechanical push"
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There are primary and secondary costs to consider when determining the economic implications 

of PVC casing. As a primary cost, PVC casing is typically at least half the cost of steel. 

Additionally, casing is cheaper to transport and manipulate due to the lighter weight. This saves 

on transportation costs as well as wear and tear on equipment such as cranes, winches, trailers 

and trucks. Additionally, PVC is cheaper to install than steel due to the ease of joining the casing 

and the speed at which the “welding” can be accomplished. Connection of pumps is also usually 

more economical due to the pump connection process (speed, connection types, etc). 

PVC casing proves to be non-reactive to most water chemistry  

Unlike Steel, PVC casing does not react with iron, iron bacteria, or most corrosive agents that 

might be encountered through natural or anthropogenic sources. This applies not only to below-

ground sources, but also above-ground sources, such as animal urine and most lawn and garden 

chemicals. As noted below, PVC casing is susceptible to solvents and certain volatile organic 

compounds (VOCs) which can adversely impact the integrity of PVC. PVC is used for 

environmental monitoring wells because it holds up very well to most contaminants. 

PVC casing allows for faster construction: 

Specifically, PVC casing is easier to (chemically) weld, and as of July 1, 2020, mechanical joints 

(spline joints) are also allowed.  This allows for faster setting of casing, but with spline joints, 

PVC casing can also be removed, disconnected, and re-connected much more quickly when 

problems are encountered during construction. 

More consistent joints – simpler process: 

The joints used with PVC casing are typically easier than welding. Spline joints, thread and 

couple (T&C), and bell end solvent-welds are all simpler than welding steel, which can result in a 

more consistent joint. Spline joints allow PVC to be completely pulled and re-joined without the 

need to cut.  

Chemical welding takes no special equipment, and only minimal training to do properly. 

Mechanical/spline joints take no training nor specialized equipment.  Therefore, casing joints 

are far more likely to be consistently safe, secure and leakproof. 

Safer to work with than steel: 

PVC casing is much lighter than steel, making it much easier and safer to work with. A 20-foot 

piece of 6” steel casing weighs nearly 400 pounds, while a 20-foot length of SDR-17 6” PVC 

casing weighs 100 pounds. 6” SDR-21 casing weighs 85 pounds. The lighter weight puts less 

strain on cables, pulleys, and lifts and has less potential to fail, resulting in a safer product to 

work with.  Since PVC casing is lighter, there is lower likelihood of crush injuries from falling 

casing segments, and lower risk of back and other orthopedic injuries from lifting and manually 

handling PVC. Since PVC is non-conductive, PVC presents a negligible electrocution hazard. 

Easier to repair when damaged (usually): 

When above-ground casing is damaged by vehicular impacts and other blunt-force damage, it 

can be much easier to repair than steel because it usually breaks at/above the pitless adapter, 
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so damage is generally shallow. The repairs are usually accomplished by cutting the casing 

square below the damage and attaching a new section of casing using chemically welded 

couplings. Damage due to lightning strikes is one instance in which the damage can be more 

difficult to repair than steel and will be discussed in the next section. 

Questions/Concerns 

Heat of Hydration/Pressure (Cement Grout): 

PVC casing does have limitations in the form of hydraulic collapse, which can be exacerbated by 

potential deformation from heat of hydration. PVC manufacturers generally maintain a table of 

the pressures PVC can endure based on SDR rating. Hydraulic collapse can be mitigated by filling 

the inside of the casing with water or a denser drilling fluid to provide more internal support 

against the external pressures. Heat of hydration is an issue specific to cement grouts. As 

cement cures, it creates heat. This heat can deform PVC casing pipe. This can be exacerbated in 

fractured karst formations where a thicker grout envelope can exist. There are work-arounds, 

such as adding silica sand to the mixture or circulating water within the casing to dissipate the 

heat.  

Micro-annulus/Cement bonding issues: 

Study Group members from the industry have not seen issues with this, but Department staff 

have heard anecdotally that neat cement does not “bond” with PVC as effectively as it bonds 

with steel casing. The fear is that a micro annulus could form when neat cement is used with 

PVC. More research will be needed.  

Effectiveness of bentonite grout in bedrock formations: 

Bentonite Grout is allowed in bedrock by neighboring states, and the industry group members 

expressed no major concerns with bentonite, but recommended bentonite chips. Some 

concerns were brought forward on the ability of Bentonite to “bond” with bedrock as effectively 

as neat cement. Concerns were also brought forward regarding bentonite grout drying out 

above the water table and losing its sealing and swelling capabilities. Based on DNR research on 

the matter, it is agreed that bentonite grout can dry out above the water table. This can also be 

a concern in screened wells where bentonite is used. DNR also has concerns with bentonite 

grout in areas of highly mineralized water or areas with lower pH water. Water chemistry can 

have an impact on bentonite grout’s ability to hydrate, swell, and provide a proper seal.  

UV Exposure/Elements: 

Although PVC casing without UV inhibitors can degrade due to UV/sunlight exposure, research 

points to the degradation as being superficial, and not enough to materially affect the tensile 

strength of the casing. DNR did find that prolonged UV exposure can make PVC more 

susceptible to impact damage.  NR 812 currently requires that above-ground PVC casing have 

UV Inhibitors, be painted, encased in a steel sleeve, or enclosed a pumphouse to protect the 

casing from UV rays. Some external group members suggested that certain paint may degrade 

PVC casing. DNR research could not find any data to back that claim. The main issue is that latex-
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based paints do no adhere properly to PVC. There are PVC-specific paints on the market that will 

adhere properly.  

Lightning Strikes: 

Due to its lowered conductivity, PVC is less likely to be struck by lightning, but PVC wells do 

occasionally get struck; either due to proximity to trees or other lightning-attracting structures, 

or due to the lightning striking the home and travelling through any metal piping or wiring to the 

pump. When a PVC well is struck by lightning, it is far more likely to be unrepairable, and 

requiring filling and sealing.  On balance, the group agreed that lightning is not an increased 

concern over lightning impacts to steel-cased wells. 

Solvent welding/joining techniques/limitations: 

Solvent welding is one of the most used joining techniques for PVC casing. The strength of the 

casing at the welds usually exceeds the strength of the casing itself. The only limitation to using 

solvent welds is weather. Cold weather requires a longer set time, while hot weather can cause 

the PVC cement to cure very fast.  All-weather welding solvents may mitigate this issue. Welding 

chemicals were not found through research to present an increased risk to potable water.   

Pitless Adapter Limitations: 

Pitless adapters for PVC casing are primarily limited to bolt-on (strap-on) or bolt-through pitless 

adapters. This can be viewed as both an advantage and a disadvantage. The advantage is there 

is less room for error when installing non-welded adapters. The disadvantage is typical PVC 

adapters cannot currently be used on non-single-family residence wells per NR 812.31(2)(a) Wis. 

Adm. Code, though a steel riser - or a steel pitless section with PVC casing on either side of the 

pitless - with a welded pitless unit may be used as an alternative. Additionally, bolt through 

adapters may only be used for PVC wells for which the screen is permanently attached per NR 

812.31(2)(a) Wis. Adm. Code.  

Above-ground impacts 

PVC wells do not hold up as well to impacts (vehicle impacts, snowplows, etc.). However, if a 

PVC well is impacted, it can often be easier to fix. The break usually occurs above or at the 

pitless adapter and can usually be excavated and repaired easily. Steel casing can also be 

damaged, though it does hold up better. Repairing steel casing is often more involved than 

repairing PVC casing. This is also discussed in the Advantages section of this document. 

Drill-through issues: 

PVC is more likely to be damaged by drilling through the casing in bedrock wells. Not only does 

the bit/tooling have potential to damage the casing, but the cuttings may be abrasive to the PVC 

casing as they evacuate from the hole. Potential workarounds would be to drill the lower hole 

first and flush out the lower hole after setting the casing. Reducing the diameter of the drill rod 

and/or increasing casing size may help to mitigate the issue of cuttings damaging the casing by 

providing more volume to rise to the surface. This was one of the issues in which the group did 

not reach complete consensus. One of the group members drills out of state where drilling 

through PVC is allowed, and he has not encountered major issues. Though he did admit that the 
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driller must be careful as damage can certainly occur. The industry representatives agreed that 

experience with using PVC is an important tool to mitigate drill-through issues. 

Driving Casing: 

There was agreement among group members that driving casing is not advised and should not 

be allowed.  PVC casing cannot be driven or pushed through caving formations like steel casing, 

as structural damage would likely occur. It may be necessary to push casing through drilling mud 

or to hold it down to overcome the buoyant forces of drilling mud or water, but that must be 

differentiated from pushing or driving the casing similarly to steel. Additionally, when installing 

steel casing into an upper enlarged drillhole, NR 812.14(3)(b) Wis. Adm. Code requires that steel 

casing have a drive shoe installed and that the casing be driven to a firm seat in the bedrock. 

Driving PVC casing to a firm seat in bedrock would be ill advised.   

Economic Advantage to Rotary Drillers: 

Rotary drillers likely have all the necessary equipment to install PVC casing. Cable tool and 

percussion drillers would be less likely to use PVC casing as it cannot be advanced or driven. This 

could result in an economic advantage to rotary drillers. The industry group acknowledged this 

but pointed out that most rotary drillers would need to purchase a grout/mud pump if they 

don’t already have one.  All agreed that cable tool and percussion drillers may be at a distinct 

disadvantage.  

PVC Ratings (SDR vs schedule): 

The group agreed that SDR (Standard Dimension Ratio) is more consistent, as it is tied to wall 

thickness. Most PVC casing pipe is rated by SDR. SDR rated casing will have a consistent crush 

strength among all diameters, while schedule rating is not consistent across diameters. Code 

currently allows PVC casing with SDR ratings of 21, 17, or 13.5. Lower SDR rated casing has 

thicker walls and higher resistance to crushing.  

PFAS Leaching/Contamination: 

There is little to no concern of PFAS leaching from the PVC casing into the formation. There may 

be Teflon coated PVC casing on the market, but it would likely be price prohibitive to use for 

water wells.  

Permeability to VOCs 

As stated in the Advantages section, PVC is less susceptible than steel to most water chemistry, 

but PVC casing may need to be avoided in areas of known VOC contamination. Acetone and 

other solvents can compromise the integrity of PVC.  

Overuse of chlorine for disinfection (exothermic reactions): 

Concerns were raised on the potential for an overuse of chlorine or sodium hypochlorite having 

the potential to create an exothermic reaction and potentially deform PVC casing. This was 

based on an anecdotal (and extreme) example, and the group agreed that use of the amount of 

sodium hypochlorite needed to cause this situation is unlikely. Therefore, it was not considered 
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to be a PVC-related concern, since this would be equally damaging to steel casing. On the other 

hand, it was agreed that a PVC well would be better for a pellet chlorinator. 

Special Casing Depth Area Considerations:  

Concerns were brought forward regarding the use of PVC in special well casing depth areas, as 

most of these areas currently require neat cement grouted casing. DNR will need to address 

these issues separate from rulemaking, as this is outside the scope of the study group. DNR 

noted that these will need to be reviewed for consistency with potential rulemaking. 

DNR Staff Recommendations 

Materials 

DNR staff recommends that current requirement of Standard Dimension Ratio (SDR) 21, 17 and 

13.5 are appropriate, as the SDR rating is a rating of a pipe’s durability against pressure. The 

ratio between the pipe diameter and wall thickness is consistent amongst all diameters, and 

therefore provides more consistent tensile strength and heat resistance. Department staff 

recommends the selected SDR be at the driller’s discretion and using the manufacturer’s 

recommendations in keeping with the performance-based nature of NR 812 (i.e. selecting lower 

SDR pipe for greater depths). Some other states have provided a chart with specifications for 

inside diameter of the casing and tolerances for pressure and heat values to assist well 

constructors. The department will have to consider this option as a reference for the drillers or a 

requirement as opposed to drillers discretion.   

Joints 

DNR staff recommends keeping the current requirements, which allow for chemically welded, 

threaded or spline joints.  

PVC Casing in Bedrock 

Staff was unanimous in recommending that PVC casing should be allowed for wells terminating 

in bedrock. This is one requirement in which the staff agreed rule writing will need to be 

especially deliberate and cautious. General DNR staff recommendations include: 

• Minimum PVC casing depth to the top of bedrock, but no more than 5’ into the top of 

bedrock for limestone, dolomite, or granite (“top of bedrock” as defined in NR 812). 

Casing may be allowed deeper than 5’ into sandstone. In either case the upper enlarged 

drillhole shall extend to the required casing depth if constructed for any reason.  

• PVC casing terminating in bedrock allowed based on grout type and formation.  The 

group agreed that PVC should be allowed in all bedrock types, but limestone/dolomite 

and granite presents potential problems due to voids creating potentially large cement 

grout envelopes which can lead to more heat of hydration issues; hence, the staff 

recommendation of a maximum of 5’ into the top of limestone, dolomite, or granite.  

Driving/Mechanical Advancement 

Staff was unanimous in stating that driving casing should not be allowed. However, the driller 

should be allowed to mechanically push or hold down casing to overcome buoyancy and minor 
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formation sloughing.  It will be important to define the difference between driving/mechanical 

advancing and mechanical pushing/hold-down.  

Drill-Through Casing 

All but one of the department staff agreed that drill-through could be allowed. Drill-through 

would be allowed with precautions (smaller drill rods, etc.). Staff had less concerns with 

sandstone due to smaller cuttings.   Among possible requirements would be requiring the lower 

drillhole be constructed first for limestone/dolomite/granite with shale trap/packer or hole 

opener. Pressure and caliper tests could be requested by the Department in certain cases. 

The one dissenting staff was more cautious, feeling that allowing drill-through could create 

more problems with drillers who do not have experience with PVC casing, but would 

recommend that tools could be used for flushing and development using smaller drill rods. 

Based on lack of consensus between DNR staff and industry members, this recommendation has 

been shelved.  DNR staff recommends that drill-through continue to be prohibited for PVC 

casing. 

Grout Restrictions 

Staff was unanimous in approving the use of cement grout with PVC casing. All agreed that this 

section of the rule will need to address heat of hydration and pressure concerns. The use of 

water or other heat sink fluids inside the casing, along with use of cement-sand grout, are 

options for mitigating these issues. Staff would like to see further testing of different grout types 

on PVC casing, and even discussed possible small-scale tests that might be conducted.  

NR 812 currently allows bentonite grout in steel wells terminating in bedrock, and DNR staff 

agrees that allowing bentonite grout for PVC cased wells should also be allowed. Staff consensus 

was that bentonite chips would be a better alternative to high solids bentonite in bedrock 

(assuming there is adequate annular space to avoid bridging), as high solids bentonite has a 

comparably low solids content of 20%.  

Pitless Adapters 

DNR Staff recommends keeping current code at minimum but examine possible changes to the 

non-single-family wells. Currently, NR812.31(2) allows clamp-on, bolt-on, or bolt-through pitless 

adapters only for single family residence wells. The group agreed that this requirement should 

be addressed as this requires drillers to use welded steel adapters for non-single-family wells 

(i.e. farm wells/dairy wells/non community wells).   

UV Protection 

DNR Staff recommends keeping the current rule requirements, however, since UV light does not 

significantly reduce PVC casing tensile strength, it may make sense to prohibit painting the 

casing to keep casing stenciling visible. 

Other Rule Revisions 



DNR Staff Recommendations for NR 812 Regulatory Changes to PVC Casing 
 

9 
 

Other PVC casing-related requirements of the rule should also be examined to determine if 

improvements in the rule are warranted. 

Summary  

Based on the findings of the PVC Study Group, the Department staff members have concluded 

that thermoplastic casing use can be safely expanded in Wisconsin. The meetings and 

discussions among the larger group did not always reach consensus on some subjects (such as 

drill-through). Likewise, there are minor disagreements among Department staff of some 

specific aspects of the proposed expansion, there is general agreement on the major issues that 

have been addressed. The recommendations above are those of Department staff based on 

their research of the issues combined with the input of the external members of the PVC Study 

Group.   

Department staff members of the group recommend that industry members continue to be 

invited to play a role in the rule revision beyond the statutory requirements.  We recommend 

that Department staff check in with industry members though the Private Water Advisory 

Council during draft rule writing to get general feedback.  We do not recommend that they be 

directly involved in the rule writing process itself. 

 


