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and transport can be accurately pre-
dicted through the use of models.

(c) Class | hazardous waste injection
wells shall be sited such that:

(1) The injection zone has sufficient
permeability, porosity, thickness and
areal extent to prevent migration of
fluids into USDWs.

(2) The confining zone:

(i) Is laterally continuous and free of
transecting, transmissive faults or
fractures over an area sufficient to
prevenet the movement of fluids into a
USDW; and

(ii) Contains at least one formation
of sufficient thickness and with litho-
logic and stress characteristics capable
of preventing vertical propagation of
fractures.

(d) The owner or operator shall dem-
onstrate to the satisfaction of the Di-
rector that:

(1) The confining zone is separated
from the base of the lowermost USDW
by at least one sequence of permeable
and less permeable strata that will pro-
vide an added layer of protection for
the USDW in the event of fluid move-
ment in an unlocated borehole or
transmissive fault; or

(2) Within the area of review, the
piezometric surface of the fluid in the
injection zone is less than the
piezometric surface of the lowermost
USDW, considering density effects, in-
jection pressures and any significant
pumping in the overlying USDW; or

(3) There is no USDW present.

(4) The Director may approve a site
which does not meet the requirements
in paragraphs (d) (1), (2), or (3) of this
section if the owner or operator can
demonstrate to the Director that be-
cause of the geology, nature of the
waste, or other considerations, aban-
doned boreholes or other conduits
would not cause endangerment of
USDWs.

§146.63 Area of review.

For the purposes of Class | hazardous
waste wells, this section shall apply to
the exclusion of §146.6. The area of re-
view for Class | hazardous waste injec-
tion wells shall be a 2-mile radius
around the well bore. The Director may
specify a larger area of review based on
the calculated cone of influence of the
well.
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§146.64 Corrective action for wells in
the area of review.

For the purposes of Class | hazardous
waste wells, this section shall apply to
the exclusion of §§144.55 and 146.07.

(a) The owner or operator of a Class
| hazardous waste well shall as part of
the permit application submit a plan to
the Director outlining the protocol
used to:

(1) Identify all wells penetrating the
confining zone or injection zone within
the area of review; and

(2) Determine whether wells are ade-
quately completed or plugged.

(b) The owner or operator of a Class
| hazardous waste well shall identify
the location of all wells within the area
of review that penetrate the injection
zone or the confining zone and shall
submit as required in §146.70(a):

(1) A tabulation of all wells within
the area of review that penetrate the
injection zone or the confining zone;
and

(2) A description of each well or type
of well and any records of its plugging
or completion.

(c) For wells that the Director deter-
mines are improperly plugged, com-
pleted, or abandoned, or for which
plugging or completion information is
unavailable, the applicant shall also
submit a plan consisting of such steps
or modification as are necessary to pre-
vent movement of fluids into or be-
tween USDWs. Where the plan is ade-
quate, the Director shall incorporate it
into the permit as a condition. Where
the Director’s review of an application
indicates that the permittee’s plan is
inadequate (based at a minimum on the
factors in paragraph (e) of this sec-
tion), the Director shall:

(1) Require the applicant to revise
the plan;

(2) Prescribe a plan for corrective ac-
tion as a condition of the permit; or

(3) Deny the application.

(d) Requirements:

(1) Existing injection wells. Any per-
mit issued for an existing Class | haz-
ardous waste injection well requiring
corrective action other than pressure
limitations shall include a compliance
schedule requiring any corrective ac-
tion accepted or prescribed under para-
graph (c) of this section. Any such
compliance schedule shall provide for
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compliance no later than 2 years fol-
lowing issuance of the permit and shall
require observance of appropriate pres-
sure limitations under paragraph (d)(3)
until all other corrective action meas-
ures have been implemented.

(2) New injection wells. No owner or
operator of a new Class | hazardous
waste injection well may begin injec-
tion until all corrective actions re-
quired under this section have been
taken.

(3) The Director may require pressure
limitations in lieu of plugging. If pres-
sure limitations are used in lieu of
plugging, the Director shall require as
a permit condition that injection pres-
sure be so limited that pressure in the
injection zone at the site of any im-
properly completed or abandoned well
within the area of review would not be
sufficient to drive fluids into or be-
tween USDWs. This pressure limitation
shall satisfy the corrective action re-
quirement. Alternatively, such injec-
tion pressure limitation may be made
part of a compliance schedule and may
be required to be maintained until all
other required corrective actions have
been implemented.

(e) In determining the adequacy of
corrective action proposed by the ap-
plicant under paragraph (c) of this sec-
tion and in determining the additional
steps needed to prevent fluid move-
ment into and between USDWs, the fol-
lowing criteria and factors shall be
considered by the Director:

(1) Nature and volume of injected
fluid;

(2) Nature of native fluids or byprod-
ucts of injection;

(3) Geology;

(4) Hydrology;

(5) History of the injection operation;

(6) Completion and plugging records;

(7) Closure procedures in effect at the
time the well was closed,;

(8) Hydraulic connections
USDWs;

(9) Reliability of the procedures used
to identify abandoned wells; and

(10) Any other factors which might
affect the movement of fluids into or
between USDWs.
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§146.65 Construction requirements.

(a) General. AIll existing and new
Class | hazardous waste injection wells
shall be constructed and completed to:

(1) Prevent the movement of fluids
into or between USDWs or into any un-
authorized zones;

(2) Permit the use of appropriate
testing devices and workover tools; and

(3) Permit continuous monitoring of
injection tubing and long string casing
as required pursuant to §146.67(f).

(b) Compatibility. All well materials
must be compatible with fluids with
which the materials may be expected
to come into contact. A well shall be
deemed to have compatibility as long
as the materials used in the construc-
tion of the well meet or exceed stand-
ards developed for such materials by
the American Petroleum Institute, The
American Society for Testing Mate-
rials, or comparable standards accept-
able to the Director.

(c) Casing and Cementing of New Wells.
(1) Casing and cement used in the con-
struction of each newly drilled well
shall be designed for the life expect-
ancy of the well, including the post-
closure care period. The casing and ce-
menting program shall be designed to
prevent the movement of fluids into or
between USDWs, and to prevent poten-
tial leaks of fluids from the well. In de-
termining and specifying casing and
cementing requirements, the Director
shall consider the following informa-
tion as required by §146.70:

(i) Depth to the injection zone;

(i) Injection pressure, external pres-
sure, internal pressure and axial load-
ing;

(iii) Hole size;

(iv) Size and grade of all casing
strings (well thickness, diameter,
nominal weight, length, joint specifica-
tion and construction material);

(v) Corrosiveness of injected fluid,
formation fluids and temperature;

(vi) Lithology of injection and con-
fining zones;

(vii) Type or grade of cement; and

(viii) Quantity and chemical com-
position of the injected fluid.

(2) One surface casing string shall, at
a minimum, extend into the confining
bed below the lowest formation that
contains a USDW and be cemented by
circulating cement from the base of
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