
WELLHEAD COMPLETION AND PUMPING EQUIPMENT 
 
Introduction 
The wellhead is the portion of the water well extending above ground.  Because of a 
contamination risk, state law prohibits buried wellheads.   
 
The well cap is designed to keep rainwater, insects, and small animals out of the well.  Newer 
well caps have screened air vents that allow atmospheric air to enter the well as water is 
withdrawn from the well.  This results in a more sanitary water supply.  Broken well caps or 
damaged screens should be replaced.  All well caps in Michigan must be approved prior to 
use.  
 
Wellhead Completion and Pumping Equipment Rules 
Rule 157(a) 
Well caps and seals shall be: 

• Weathertight 
• Vermin proof 
• Provide for venting 
• Tightly secured to casing 

 
Rule 157 
A casing vent shall be provided on all well caps and seals 
Except: 

• Deep well, single pipe packer jet installations 
• Flowing wells 

 
Rule 157 
A vent shall be: 

• Screened 
• Pointed downward 
• Terminate 12 inches above ground or floor  
• 24 inches above any known flood level 

 
Rule 151  Room housing pumping equipment or well casing 

• Above ground surface or in an approved basement offset 
• Pumping equipment may be in a crawl space if water does not accumulate 
• Must provide for access to system components for maintenance and repair   

 
Rule 155  Water Service Lines 

• Buried portion under positive pressure at all times 
• No check valve at pressure tank unless pipe is protected 
• Plastic 160 psi minimum 
• Approved materials  

 
Rule 141  Connection to casing-Above grade 

• 12 inches above grade 
• Connection may be: 

threaded 
welded 
rubber expansion seal 



bolted flanges 
well cap 
pump base 

 
Rule 142  Connection to casing-Below Grade 
May be: 

• Threaded 
• Welded 
• Approved pitless adapter 
• Not submerged during installation 

 
Rule 153  Pumps 

• No unprotected openings 
• Watertight connection to casing 
• Priming not required for ordinary use 
• Plastic drop pipe - approved materials, no splices, not used with packer-jet assembly 
• Approved lubricants for sub pumps 

 
Rule 154  Water Suction Lines 

• Approved materials 
• Protected by one of the following methods: 

a. Fully exposed 12 inches above floor of basement, basement offset, pump room 
b. Fully exposed 12 inches above ground surface 
c. Concentric piping under system pressure 
d. Concentric piping drained to basement  
(20 feet max length, positive drainage, watertight at casing) 

 
Rule 140  Pressure tanks 
Bladders, diaphrams, coatings, or lining materials in contact with water must meet the 
specifications listed 
 
Rule 156  Pressure tanks 

• Shall be in an approved pump room, well house, crawl space, basement offset, or 
basement 

• Buried tanks must be approved 
• If pump can exceed working pressure of the tank, a pressure relief valve shall be 

installed 
 
Rule 158  Sampling faucets 

• Down-turned faucet 
• Not less than 8 inches above floor 
• In a convenient location at the pressure tank or as near to the well as possible 

 
Rule 156  Venting of gases 

• Toxic or flammable gases shall be vented 
• Vent shall discharge to outside atmosphere 

 
The Water Well Equipment Approval List is available for download from the  
DNRE Well Construction Unit website at www.michigan.gov/deqwaterwellconstruction.  





 



 



TYPES AND CHARACTERISTICS OF PUMPS 
USED IN PRIVATE WATER SUPPLY SYSTEMS 

 
WELL 
TYPE 

PUMP TYPE NORMAL 
CAPACITY 
RANGE 
(GPH) 

PRACTICAL 
SUCTION 
LIFT (FT) * 

MAX. 
PRACTICAL 
PUMPING 
DEPTH (FT) 

USUAL 
DISCHARGE 
PRESSURE 
RANGE 
(PSI) 

REMARKS 

Shallow Well 
Jet (Jet on 
pump) 

200-1500 20-25 25 20-40 
30-50 

1. Simple in 
construction. 
2. Easy to service. 
3. Can be used with 1 
inch & larger wells. 
4. Less efficient 
hydraulics. 

Piston or 
Reciprocating 

200-800 20-25 25 20-40 
30-50 
40-60 

1. Adaptable to low 
capacity & high head. 
2. Handles air without 
losing prime. 
3. No longer widely 
used. 
4. Can be used with 1 
inch & larger wells. SH
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Straight 
Centrifugal 
(Single & 
multi stage) 

500-2000 15-20 20 20-40 
30-50 

1. Suitable for high 
capacities. 
2. Efficient hydraulics. 
3. Can be used with 1 
inch & larger wells. 
4. Simple & easy to 
service. 

Deep Well 
Jet (single 
and multi 
stage) 
(Jet in well) 

200-600 15-20 
(ft. below jet)

200 20-40 
30-50 
40-60 

1. Simple in 
construction & 
operation. 
2. No moving parts in 
well. 
3. Less efficient 
hydraulics. 
4. Can be installed on 
2 inch & 3 inch wells. 
5. Can be located 
away from well. 

Submersible 200-3000 Pump & 
motor 

submerged 

600 30-50 
40-60 
50-70 

1. Suitable for deep 
settings. 
2. Adaptable to frost 
proof installations. 
3. Efficient hydraulics. 
4. Available in wide 
range of heads & 
capacities. 
5. Only available for 3 
inch or larger wells. 
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Piston or 
Reciprocating 

200-800 20-25 150 20-40 
30-50 
40-60 

1. Suitable for deep 
settings. 
2. Adaptable to frost 
proof installations. 
3. Efficient hydraulics. 

  
* Practical suction at sea level.  Reduce 1 foot for each 1000 feet above sea level. 



ELECTRICAL CODE REQUIREMENTS 
FOR WELL & PUMP INSTALLATIONS 

 
 
Introduction 
The electrical wiring of a water well and pump installation is regulated by the Michigan 
Electrical Administrative Act (MEAA) (1956 PA 217) for licensing and exceptions, rather than 
the Michigan Water Well Construction and Pump Installation Code (Part 127, 1978 PA 368).  
Registered Water Well Drilling and Pump Installation Contractors are exempt from having an 
electrical license for residential single-family installations only. 
 
Local and state electrical inspectors have authority for enforcement of electrical code 
provisions.  Local health department officials who inspect water wells should refer electrical 
code violations to the electrical inspector or building official having jurisdiction. 
 
Permits for the electrical circuit for the pump are required to be obtained from the electrical 
code official.  Permits may be obtained by registered well drillers and pump installers. 
 
Electrical hook-ups for water wells serving the public and all other wells that do not serve a 
single-family dwelling (such as agricultural irrigation wells, fire protection wells, and nonpotable 
industrial wells) must be performed by a licensed electrical contractor. 
 
The MEAA and the state electrical code are implemented by: 
 
  Michigan Department of Energy, Labor & Economic Growth 
  Bureau of Construction Codes 
  Electrical Division 
  2501 Woodlake Circle, Second Floor 
  Okemos, MI 48864 
  (517) 241-9320 
 
   Mailing Address: P.O. Box 30254, Lansing, MI 48909 
 
Michigan's electrical code is the National Electrical Code 1999, with special Michigan 
amendments.  The NEC 1999 and NEC Handbook 1999 are available from the National Fire 
Protection Association, Batterymarch Park, P.0. Box 9146, Quincy, MA 02269-9959, phone 1-
800-344-3555. 



Electrical Code Requirements for a Typical Submersible Pump Installation at a Single-
Family Residence: 

I. Electrical cable from submersible pump to wellhead: 
A. Cable Material: Type UF with surface marking of "submersible water pump cable" 

or "pump cable." 
 
B. Cable protection: The cable inside the casing shall be protected from damage by 

the use of cable guards, or by securely attaching the cable to the drop pipe. 
 
II. Underground electrical cable from well to house: 

A. Cable Material: 
1. Direct bury - Type UF or USE. 
2. Inside a raceway or conduit - Type RHW, TW, THW, THHW, THWN, 

XHHW, or ZW. 
 

B. Conduit Raceway: 
1. The electrical cable or wiring on the outside of the casing shall be 

protected by a rigid conduit from the well cap/seal to a point belowgrade. 
a. The rigid conduit must be securely attached to the well cap/seal and 

must extend belowgrade to the minimum depth required for the cable 
(See #3 below). 

b. The rigid conduit must be provided with an electrical bushing or fitting at 
the point where the cable enters and leaves the conduit.  This 
bushing or fitting protects against cable damage due to abrasion. 

 
2. Types of conduit approved for submersible pump installations: 

a. Rigid Metal Conduit - must be galvanized. 
b. Rigid Nonmetallic Conduit - must be grey (color designated for 

electrical components) PVC plastic, schedule 40 or 80. 
c. Intermediate Metal Conduit  

 
3. Minimum depth of bury: 

         
Feeder/raceway type    Minimum bury depth  
Direct bury cable w/no raceway ………………………. 24 inches 
Rigid metal conduit from well to building …………….   6 inches 
Rigid nonmetallic conduit from well to building  …….. 18 inches 
Any of the above under a driveway or parking area .. 18 inches 

 
4. Splices and taps - Direct bury conductors or cables, when underground, 

shall be permitted to be spliced and tapped without the use of splice 
boxes.  The splices and taps shall be made by approved methods and 
with identified materials. 

 
III. Cables under a building:  - Must be installed in a raceway. 
 
IV. Cables through a foundation or basement wall: 

A. Type UF cable shall not be embedded in poured cement, concrete, or aggregate. 
 



B. The cable must be protected from damage by the use of rigid conduit with 
approved bushings.  The conduit shall be sealed after cable installation to 
prevent the passage of moisture through the conduit. 

 
V. Cable from the foundation or basement inside wall to the first point of attachment 

in the building: 
A. The cable must be enclosed in conduit.  The conduit may be any one of the 
following types: 

 
1. Intermediate Metal Conduit 
2. Rigid Metallic Conduit 
3. Rigid Nonmetallic Conduit 
4. Electrical Metallic Tubing 
5. Flexible Metallic Tubing 
6. Flexible Metal Conduit 
7. Liquidtight Flexible Metal Conduit 
8. Liquidtight Flexible Nonmetallic Conduit 

 
B. The conduit shall be used only with those types of fittings identified for such use. 

 
VI. Grounding Requirements: 

A. Submersible pumps - The frame of the submersible pump motor must be bonded 
to the equipment grounding conductor installed with the branch circuit. 

 
B. Steel casing with submersible pump. 

 
 1. Where a submersible pump is used in steel well casing, the well casing 

shall be bonded to the pump circuit equipment grounding conductor. 
 2. The casing may be grounded by one of the following methods: 

a. With the use of a "U" bolt type electrical grounding clamp (a water 
bond clamp) on the outside of the casing.  The ground wire extends 
from the grounding clamp into the conduit on the outside of the 
casing and then into the well cap for bonding to the branch circuit 
equipment grounding conductor.  An inhibitor paste should be used 
on the grounding clamp and casing at the bonding location to prevent 
corrosion, 

 
      OR 

 
b. For those pitless adapters using a support pipe hanging from the top 

of the casing, a grounding lug may be tapped into the support bridge 
resting on the top edge of the casing.  The ground wire would extend 
from the grounding lug in the bridge to the equipment ground wire. 

3. Clamp-on saddle type pitless adapters should not be used as the point of 
attachment (bonding) for the casing grounding conductor.  Dielectric 
corrosion may cause failure of the pitless adapter "U" bolt or damage to 
the saddle of the adapter. 

 



4. Holes shall not be drilled into the casing wall for grounding lug installation.  
Drilling a hole in the well casing violates R 325.1627 of Part 127, 1978 PA 
368. 

 
C. Metal well cap/seals - Where a submersible pump is used, and the well cap/seal is 

metal, the cap/seal shall be grounded as follows: 
 

1. The grounding conductor shall be installed such that the cap can be 
loosened and removed without disconnecting the grounding conductor. 

2. A grounding lug shall be provided on the inside of the well cap.  The 
grounding lug shall be aluminum or copper. 

3. The well cap/seal grounding conductor shall be bonded to one of the 
following: 
a. The pump circuit equipment grounding conductor. 
b. The equipment grounding bus of the panelboard supplying the 

submersible pump. 
c. A steel casing which has been grounded as required in VI-B above. 

 
 
 
Electrical Troubleshooting for Pumps 
The examination to become a Michigan Registered Water Well Drilling Contractor or Pump 
Installer includes a hands-on submersible pump electrical troubleshooting exercise.  The 
exercise tests whether an applicant can correctly diagnose an electrical problem such as a 
faulty main motor winding, broken motor lead, or damaged wire insulation. 
 
Training on pump troubleshooting is available through the Ground Water & Wells 
Fundamentals Course, co-sponsored by the Michigan Ground Water Association, Inc. and the 
Department of Environmental Quality.  Information about the course dates, location, and cost 
can be obtained by visiting MGWA’s website at www.michigangroundwater.com. 
 
Pump troubleshooting training materials are also available from pump or motor manufacturers.  
Some examples are Franklin Electric’s Submersible Pump Motor Application, Installation, 
Maintenance Manual, available online at www.franklin-electric.com/Manual/contents.html. or 
Goulds Pump’s Single Phase Service Manual for Jets and Subs, at 
www.goulds.com/pdf/GSSINGLE.pdf. 
 
 


