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INTRODUCTION

In Kansas, the subsurface environment has been used for many years for the injection of fluids.
After several incidents nationwide involving pollution which was traced to the use of injection
wells, it was realized injection activities could contaminate groundwater if not conducted under
strict controls. This realization prompted Congress to enact the Federal UIC program as a part of
the Safe Drinking Water Act of 1974. In December of 1983, the Kansas Department of Health
and Environment (KDHE) received primacy from EPA to administer the UIC program in Kansas
for Class I, 111, IV and V wells. The purpose of the UIC program is to prevent endangerment of
the environment and public health by injection activities.

The Geology Section within the KDHE Bureau of Water, administers the Underground Injection
Control (UIC) program. The UIC program regulates the subsurface emplacement of fluids
through injection wells. Injection wells are placed into six classifications:

Class I:

Class II:

Class IlI:

Class IV:

Class V:

Class VI:

These wells inject hazardous waste, as defined under the Resource Conservation
Recovery Act (RCRA), and non-hazardous wastes into deep rock formations that are
separated vertically from the lowermost source of fresh or usable water by many layers
of impermeable shales and limestones.

These wells are used for injection of fluids brought to the surface in connection with
oil and natural gas production. The Kansas Corporation Commission regulates Class
I wells.

These wells inject fresh or slightly mineralized water for the extraction of salt from
underground formations.

These wells inject hazardous waste, as defined under RCRA, or radioactive wastes
into or above the fresh or usable water zone. These wells are prohibited because they
directly endanger the environment and human health.

These are wells not included in Class I, I, 1l or IV. Typically Class V wells are
shallow wells used to place a variety of nonhazardous fluids, that is those wastes
which are not hazardous waste under the RCRA, directly below the land surface.
However, there are some deep Class V wells that inject below the lower most source
of fresh or usable water.

These wells inject carbon dioxide (CO;) for long term storage, also known as Geologic
Sequestration or CO,. The U.S. Environmental Protection Agency (EPA) regulates
Class VI wells.



Page 2

DEFINITIONS

Fluid means any material or substance which flows or moves whether in a semisolid liquid,
sludge, gas or any other form or state.

Injection well is defined as a bored, drilled or driven shaft; or a dug hole whose depth is greater
than the largest surface dimension; or an improved sinkhole; or a subsurface fluid distribution
system used for the subsurface emplacement of fluids.

The longstring casing is the cemented casing extending into the injection zone.

The cavern is an opening or space in the salt formation. The cavern is developed by injecting
water through a well which dissolves the salt and the resulting brine is forced back to the surface.

A mechanical integrity test (MIT) is a test consisting of two parts which is conducted on
injection wells to insure there is no significant leak in the well and that the mechanical
components of the well function in a manner protective of the environment and human health.
An injection well has Part One (internal) mechanical integrity if there is no significant leakage in
the casing, tubing or packer. The well has Part Two (external) mechanical integrity if there is no
significant fluid movement through vertical channels adjacent to the injection well bore.

A packer is a device lowered into a well used to produce a liquid-tight seal.

Injection tubing is a smaller diameter uncemented casing string hung inside the longstring casing
which is used to convey the injection liquid into the disposal formation.

MECHANICAL INTEGRITY TEST

=  Purpose:

The purpose of a mechanical integrity test (MIT) is to ensure there are no significant leaks in
the well and that the mechanical components of the well function in a manner protective of
the environment and human health.

=  Timing:

MITs are required upon completion of a new well prior to use and then at intervals of at
least once every five years thereafter.

Part One MIT is also required whenever a well has had a workover due to loss of mechanical
integrity. MITs are also conducted on wells prior to being plugged and abandoned.
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=  Parts:

For Class Il wells, Part One is to check the internal integrity of the casing by conducting a
hydraulic pressure test of the tubing/casing annulus. The pressure MIT is required to be
witnessed by a KDHE representative. Part Two is to check the external mechanical integrity
for significant fluid movement through vertical channels adjacent to the wellbore. Methods
used to check for Part Two MIT include a cement bond log and cementing records. Part
Two MIT is not required to be witnessed, but the log results and an interpretation must be
submitted to KDHE within 45 days of completion of the log for review and consideration of
approval.

Authority:

The requirement for the mechanical integrity test is found at KDHE regulation K.A.R. 28-46-
33, authorized by and implementing Kansas statute K.S.A. 65-171d and K.S.A. 55-1,117 and
also in the UIC permit.

PROCEDURE

When a Part One MIT is required for a well, a plan for conducting the test must first be submitted
to KDHE for review and approval. The plan must be detailed and include a description of all
procedures to be followed during the test. The plan must follow the minimum procedure which
has been established by KDHE. The procedure includes the requirement that the well will be
ready for the test upon arrival of the KDHE witness to eliminate unnecessary delays or
unsuccessful trips. A copy of the KDHE MIT procedure can be found at:

«» Class Ill http://kdheks.gov/uic/download/UICI11-6.pdf

Below is a discussion of the pressure MIT procedure:

= For Class Il wells, Part One mechanical integrity is checked by hydraulically pressure
testing the casing. Figure 1 shows potential leak locations. Figure 2 depicts a typical Class
I11 well design. Figure 3 is a typical Class 111 well surface view.

Class 111 wells do not normally operate with injection tubing set on a packer; therefore, a
removable packer must be installed in the well and set within the casing below the salt top.
The packer is usually run in the well on small diameter tubing and set by movement of the
tubing. When the packer is set, rubber elements compress and squeeze against the casing to
make a seal inside of the casing.

The casing is filled with water and additional water is pumped into the casing until the test
pressure is reached. Methods to pressure the well include the use of a pump truck, small
pumps or a manual hydraulic pump. Air usually must be bled from the casing several times
to ensure the well is totally liquid filled. The minimum test pressure must be 150 psi or 1.5
times the average maximum operating injection pressure at the wellhead, whichever is
greater.
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The well must be allowed to stabilize prior to the test to allow the well to reach thermal
equilibrium.

The source or pressure must be disconnected from the well before the test takes place.

When the test gauge is in place, the test can begin. The test is for a minimum of one hour
duration. Pressure readings should be taken at least four times during the hour. At the
minimum, the beginning test pressure and the pressure at the end of the one-hour test period
must be recorded. The test is satisfactory if the pressure change between the beginning and
ending test pressures does not exceed 5% of the initial test pressure.

When the test is complete, it must be demonstrated by the operator that the test was totally
hydraulic and the gauge was functioning correctly. This is accomplished by opening a valve
to bleed off the water. Water should bleed off immediately. If a significant amount of air
bleeds off prior to water, the well was not properly prepared prior to the test. The test gauge
must drop to zero when the pressure is released or when the gauge is removed from the well
demonstrating the gauge functioned properly.

The well need only be bled off enough to demonstrate liquid is in the annulus. It must also
be demonstrated the test gauge returns to zero when it is removed from the annulus,
demonstrating the test gauge functioned properly.

REPORT FORM

A KDHE report form documenting the test must be completed by the KDHE representative for
each well tested. Submit an originally signed form to KDHE, Geology Section, 1000 SW Jackson
Street, Ste. 420, Topeka, Kansas 66612.

An original, signed copy of the report form is kept for the KDHE files. A copy of the signed form
is provided by KDHE to the owner/operator for their files.

The form is available electronically by contacting the Geology Section.
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TYPICAL CLASS 11l WELL CONFIGURATION
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CLASS 111 WELL

Figure 3
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