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Common 
Well 

Components

 Well Casing

 Well Caps

 Well Screens

 Pitless Adapter

 Jet Pumps

 Submersible Pumps

 Pressure Tank

 Check Valve

 Pressure Switch

 Pressure Gauge

 Relief Valve

 Electrical 
Disconnect

 Pump Saver

 Lightning Arrestor

 Ball Valve

 Drain Valve



The Water Well 
Head

The wellhead consists of:

 Pitless adapter

 Well casing

 Well cap

 The wellhead is your first line of 
defense to prevent pollutants from 
penetrating the drinking water 
system.



Well Casing

 This is the tube-shaped structure 
placed in the well to maintain 
the well opening from the target 
ground water to the surface.  
They keep contaminates out of 
the water as it gets pumped to 
the surface.  Common materials 
are carbon steel, plastic, and 
stainless steel.  Geology usually 
dictates the material used. 



Well Caps
and Casings

 The well casing and well cap should extend at least 
12 inches above the ground. If the well is near a river 
or stream, it should extend at least higher than 
historic flood levels to prevent overflows from 
contaminating the drinking water. 



Pitless 
Adapter
There are three basic types 
of pitless  equipment for 
your well: units, kits and 
adapters



The Pitless Adapter

 A pitless adapter is attached to your well casing to provide a sanitary and 
frost proof seal between the casing and the water line running to your 
home. This device protects the water from freezing and permits convenient 
access to the well and well components without having to dig around the 
well. 



 The adapter is connected to the well casing below the frost line, which is 
the depth at which the ground does not freeze. Water from the well is 
diverted horizontally at the adapter to prevent it from freezing. 





Well Caps

 Well Caps are placed on top of 
the well casing to prevent 
debris, insects, or small animals 
from getting into the well.  Well 
caps are usually made of 
aluminum or plastic.  They 
include a vent to control 
pressure during well pumping.



Well Screens

 Well screens are attached to the 
bottom of the casing to prevent 
too much sediment from 
entering the well.  The most 
common well screens are 
continuous slot, slotted pipe, 
and perforated pipe.  Other 
types are available depending 
on local geology.



Pitless Adapter

 This is a connector that allows 
the pipe carrying water to the 
surface remain below the frost 
line.  It ensures that a sanitary 
frost-proof seal is maintained. 



Jet 
Pumps



Jet Pumps

 Jet pumps are the most 
common used pumps for 
shallow wells (depth 25 
feet or less).  They can 
be used on deep wells 
but require a special 
setup.  Jet pumps are 
mounted above ground 
and use suction to draw 
water from the well.  



Jet 
Pumps



Submersible 
Pumps

 These are the most common 
pumps for deep private wells.  
The pumping unit is placed 
inside the well casing and 
connected to a power source 
on the surface.  



Submersible 
Pumps



Choosing the Right Pump
Each type of well pump has advantages and limitations. In working with 
your water well professional, review some of the following factors before 
making a final selection: 
• Adequate capacity (gallons per minute) for present and future use. 
• Adequate pressure for present and future use and for the possibility of 

a lower water level in the well. 
• Cost of the pump. 
• Cost of the labor to install the pump. 
• Cost of materials to install the pump, such as piping, fittings, 

accessories, well pit, etc. 
• Power supply. 
• Area needed to install the pump. Is there enough space available? 

Reliability of the pump. 
• Cost and ease of servicing the pump. 
• Cost of operating the pump, including power and parts. 



Pressure Tanks

A pressure tank is a storage vessel 
containing air and water that:

 provides storage of water under 
pressure for delivery between 
pump cycles

 allows for reserve capacity for 
periods of peak demand

 protects and extends the life of 
the pump by reducing the 
number of on/off cycles

 helps reduce overall system 
maintenance



Selecting a Pressure Tank

SYSTEM DEMAND PUMP CAPACITY WELL CAPACITY





Types of
Pressure 
Tanks



Check Valve

A check valve is a device that 
only allows flow in one direction.  It 
is installed near the tank inlet to 
hold water in the tank during pump 
installation when the pump is idle.



Check 
Valves



Pressure Switch

The pressure switch signals the 
pump to start when the water 
system drops to a pre-set low-
pressure, and to stop when the 
high-pressure mark is reached. The 
preset settings are typically with the 
lower limit at 40 psi and higher at 60 
psi.



Pressure Switch

The pump’s power is directly 
connected to switch.  A line 
carrying the systems pressure is fed 
from the bottom controlling the 
switches activation and 
deactivation.



Pressure switches can be either electro-mechanical or electrical/solid state. When choosing a 
pressure switch, you need to know your pump’s “cut-in” and “cut-out” pressure (the low 
number is the “cut-in” pressure, and the high number is the “cut-out” pressure), tank precharge 
pressure and the pressure connection size (usually 1/4”NPT or 3/8” NPT). Look for a pressure 
switch that is:

• Tested by a Nationally Recognized Testing Laboratory (NRTL)

• Quick to install 

• Easily adjusted to your pump’s “cut-in” and “cut-out” pressure. 

The difference between the “cut-in” and “cut-out” pressure is called the “differential.” 
Typically, pressure switches have a range of pressure up to 100 psig and “differentials” of 10-40 
psig. Pressure switches are set at the factory with a 20 psig differential pressure and can be 
adjusted at installation as desired. Refer to the manufacturer’s instructions.  

Choosing a Pressure Switch



Pressure Switch 
Wiring

Most well pumps need more 
current and require more than a 
single phase.  This means that it is 
only a conductor system with 2 hot 
120v wires and one ground like the 
picture shown.  



Pressure 
Gauge

The pressure gauge measures the 
systems pressure.  This is important 
when setting the pressure settings 
on the pressure switch.



Relief Valve

The relief valve protects against 
pressure build-up.  It should be used 
to prevent the pump from 
increasing the pressure over the 
exceeded system rating.  These are 
typically set at a relief pressure of 
100 psi.



Electrical 
Disconnect

This will allow for emergency 
disconnection of power and a 
disconnect for maintenance.  The 
minimum breaker size for a well 
system would be a 20 amp at 240v.

Per NEC Article 430 – requires all 
motors to have a lockable 
disconnect within site and within 6’ 
from the ground.  



Pump Saver

This is an adjustable, solid state 
control that monitors system load 
conditions to protect pump motor 
from dry well, flow loss, rapid 
cycling, slow recovery, air lock and 
locked rotor problems.



Ball Valves

Ball valves are necessary to quickly 
shutoff the supply line from the tank 
to the house, or any other pipe to 
isolate the flow. 



Drain Valves

A drain valve allows for easy 
draining of the system for 
maintenance or replacing 
components.



Common 
Component 
Layout



Storage Tank

Some well owners may consider 
additional water storage tanks.  
Additional water storage is useful 
when there are power outages and 
other emergencies.   Treatment of 
the water might be required along 
with protection from the elements.  



Sizing a Well Pump

The capacity of the pump system in gallons per minute should equal the 
number of fixtures in the home. This must take into account all use for the 
kitchen, bath, appliances, outside irrigation, a pool and special fixtures, such 
as a hot tub. 



Sizing a Well Pump

A second model, using the same fixtures and plumbing as the previous 
example, calculates capacity based on a seven-minute peak demand. The 
peak time for household water use is normally in the morning, when the family 
rises, or in the evening, when all are home. Seven minutes is the average high 
water use timeframe for a shower or automatic washer. 



Addressing Low Water Capacity
In the best and most economical water system, the needs of the household are less than 
the rate at which water can be drawn from the well. If the peak demand exceeds the 
maximum rate of water available, the pump must be sized within the well capacity and 
the peak demand reached through added storage capacity. 

Usually a large-size pressure tank can perform this function. In fact, a larger water storage 
tank can prolong the life of the pump, as it reduces the need for the pump to cycle as 
often. Most wear and tear on the well pump occurs when it stops and starts. 

There are times, however, when the well capacity is so low that a two-pump system is 
needed. In a two-pump system, the well pump supplies water to an atmospheric storage 
tank. A second pump, a shallow well unit, takes water from the atmospheric tank and 
discharges it into the pressure tank or directly into the system. Its operation is controlled with 
a pressure switch.


