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[Editor's note: EPA October 29, 1987,
cranted interim approval for two years for
ihe use of fluid level monitoring in con-
junction with oif /witer cut monituring as
an alternative o tests specified in 146.8(b)
for testing the mechenical integrity of a
wells tubular goods (32 FR 41591,

FPA said approval of this alternative
toest muethed. known e the dual-completion
saenitering teste will become effective No-
vember 3103987, und will apply only to
Juad-completion Class 1 injection wells in
Montena, Whoeming, Kansas, Nebraska,
Michipun, ond the Osuge Mineral Reserve
in Osage County. Oklzhoma ]

[Editur’s note: EPA Sept. 26, 1988,
granted interim approval for use of an
alternative method to the fluid migration
adiaeent to an injection well and extended
the use of unother method used to test the
micchanical inteerity of un injection well's
iebalar goods (33 FR 372940 37296).

Filective Oct. 26, EPA said the Oxygen
Sotnatl o tOAy method cen be used dor
the next two years us an alternative to
existing tests for demonstrating the ab-
~ence of fluid movement behind the injec-
tion well casing as spectfied in 146.8(¢).
During the interim two-veur approval peri-
od. the ageney smid it will study the meth-
od te verify whether it provides compara-
ble results to the enisting tests.

EPA concurrently granted an additional
siv months, effective Sept. 26, for the use
of the water-in-annulus mechanical integ-
rity test that had been approved for exist-
ing Class 11 enhanced recovery wells in
specific counties in New  York and
Pennsyvania.

The agency Is reguesting comments on
both ;u:ion\,]
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Subpart E—Criteric and Stondords Applicable
to Closs IV Injection Wells [Reserved]
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Authority: Safe Drirking Water Act, 42
U.S.C. 300f ¢t seq.: Resource Consurvation
and Recovery Act, 42 U.S.C. 6901 ¢f seq.
[Revised by 53 FR 21&47, July 26, 198&;
53 FR 3740&, September 26, 198%]

Subpart A—General Provisions

§146.1 Applicability and scope.

(a) This part sets forth technical cri-
teria and standards for the Under-
ground Injection Control FProgram.
This part should be read in conjunc-
tion with 40 CFR Parts 124, 144, and
145, which also apply to UIC pro-
grams. 40 CFR Part 144 defines the
regulatory framework of EPA adminis-
tered permit programs. 40 CFR Part
145 describes the elements of an ap-
provable State program and proce-
dures for EPA approval of State par-
ticipation in the permit programs. 40
CFR Part 124 describes the procedures
tne Agency will use for issuing permits
under the covered programs. Certain
of these procedures will also apply to
State-administered programs as speci-
fied in 40 CFR Part 145.

(b) Upon the approval, partial ap-
proval or promulgation of a State UIC

[Sec. 146.1(b)]
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jrocram by the Administrator, any
undergroand injection - -1 is not au-
“hierized by the Direct rule or by
Cormit s unlawful,

£146.2 Law authorizing these regulations.

The laws authorizing these regula-
tions and all other UIC program regu-
lations are referenced in 40 CFR Part
144, They include sections 1421, 1422,
1423, 1431, 1445, 1447 and 1450 of the
Public Health Service Act as amended
by the Safe Drinking Water Act
("SDWA"™) (Pub. L. 93-523) and by the
SDWA Amendments of 1977 (Pub. L.
95-190).

£€116.3 Definitions.

The following definitions apply to
the underground injection control pro-
gram.

Abcndoned uwcll means a well whose
use has been permanently discontin-
ued or which is in a state of disrepair
such that it cannot be used for its in-
tended purpose or for observation pur-
poses.

Adriinistrator means the Adminis-
trator of the United States Environ-
mentzl Protection Agency, or an au-
thorized representative.

Application means the EPA stand-
ard national forms for applying for a
permit, including any additions, revi-
sions or modifications to the forms; or
forms approved by EPA for use in ap
proved States, including any approved
modifications or revisions. For RCRA.
application also includes the informa-
tion required by the Director under
§122.25 (contents of Part B of the
RCRA application).

Acquifer means a geological forma-
ticn, group of formations, or part of a
formation that is capable of yielding a
significant amount of water to a well
or spring.

Area of revieuw means the area sur-
rounding an injection well described
according to the criteria set forth in
§ 146.06 or in the case of an area
permit, the project area plus a circum-
scribing area the width of which is
either 's of a mile or a number calcu-
lated according to the criteria set
forth in § 146.06.

Casing means a pipe or tubing of ap-
propriate material, of varying diame-
ter and weight, lowered into a bore-
hole during or after drilling in order to
support the sides cf the hole and thus
prevent the walls from caving, to pre-
vent Joss of drilling mud into porous
ground, or to prevent water, gas, or
other fluid from entering or leaving
the hole.

e .

Catastrophic collapse means the
sudden and utter failure of overlyving
“strata’’ caused by removal of underly-
ing materials.

Cemenling means >  operation
whereby a cement sluiry is pumped
into a drilled hole and/or f{forced
behind the casing.

Confining bed means a body of im-
permeable or distin~tly less permeable
material stratigrap] ally adjacent to
one or more aquifers.

Confining 2zone means a geological
formation, group of f{ormations, or
part of a formation that is capable of
limiting fluid movement above an in-
jection zone.

Contaminant means any physical,
chemical, biological, or radiological
substance or matter in water.

Conventional mine means an open
pit or underground excavation for the
production of minerals.

“Director” means the Regional
Administrator, the State director or the
Tribal director &s the context requires,
or an authorized representative. When
there is no approved State or Tribal
program, and there is an EPA
administered program, ‘Director” means
the Regions! Administrator. When there
is an approved State or Tribal program,
“Director” normally means the State or
Tribal director. In some circumstances,
however, EPA retains the authority to
tahe certain actions even en there is
an approved State or Tribat program.

{For example, when EPA has issued an
NPDES permit prior to the approval of a
State program, EPA may retain
jurisdiction over thet permit after
program approval; see § 123.69). In such
czses, the term "Director” means the
Regional Administrator and not the
State or Tribal director.

[Amended by 53 FR 37408, September
26, 1988]

Disposal well means a well used for
the disposal of waste into a subsurface
stratum.

Effective date of a UIC program
means the date that a State UIC pro-
gram is approved or established by the
Administrator.

Environmental Protection Agency
("EPA’) means the United States En-
vironmental Protection Agency.

EPA means the United States “Envi-
ronmental Protection Agency."”

Ezxempted acquifer means an aquifer
or its portion that meets the criteria in
the definition of ““‘underground source
of drinking water” but which has been
exempted according to the procedures
of § 144.8(b).

Environment Reporter

Eristing injection well means an "in-
jection well” other than a “new injec-
tion well.”

Experimental technology means a
technology which has not been proven
feasible under the conditions in which
it is being tested.

Facility or activily means any
“HWM facility,” UIC “injection well,”
NPDES “point source,” or State 404
dredge and fill activity, or any other
facility or activity (including land or
appurtenances thereto) that is subject
to regulation under the RCRA, UIC,
NPDES, or 404 programs.

Fault means a surface or zone of
rock fracture along which there has
been displacement.

Flow rate means the volume per
time unit given to the flow of gases or
other fluid substance which emerges
from an orifice, pump, turbine or
passes along a conduit or channel.

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

Formation means a body of rock
characterized by a degree of lithologic
homogeneity which is prevailingly, but
not necessarily, tabular and is mappa-
ble on the earth's surface or traceable
in the subsurface.

Formation fluid means “fluid”
present in a “‘formation” under natu-
ral conditions as opposed to intro-
duced fluids, such as drilling mud.

Generator means any person, by site
location, whose act or process pro-
duces hazardous waste identified or
listed in 40 CFR Part 261.

Ground waler means water below
the land surface in a zone of satura-
tion.

Hazardous waste means a hazardous
waste as defined in 40 CFR 261.3.

Hazardous Waste Management facil-
ity C"HWM facility”) means all contig-
uous land, and structures, other ap-
purtenances, and improvements on the
land used for treating, storing, or dis-
posing of hazardous waste. A facility
may consist of several treatment, stor-
age, or disposal operational units (for
example, one or more landfills, surface
impoundments, or combination of
them).

HWM facilitly means ‘“Hazardous
Waste Management facility.”

“Indian Tribe” means any Indian
Tribe having a Federally recognized
governing body carrying out substantial
governmental duties and powers over a
defined area.

[Added by 53 FR 37408, September 26,
1988)

[Sec. 146.3]
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Injection well means a “‘well” into
which *'fluids" are being injected.

Injection zone means a geological
“formation”, group of formations, or
part of a formation receiving fluids
through a well.

Lithology means the description of
rocks on the basis of their physical
and chemical characteristics.

Ouwner or operator means the owner
or operator of any facility or activity
subject to regulation under the RCRA,
UIC, NPDES, or 404 programs.

Packer means a device lowered into a
well to produce a fluid-tight seal.

Permit means an authorization, li-
cense, or equivalent control document
issued by EPA or an “approved State”
to implement the requirements of this
part and Parts 124, 144, and 145.
Permit does not include RCRA interim
status (§ 122.23), UIC authorization by
rule (§§ 144.21 to 144.26 and 144.15), or
any permit which has not yet been the
subject of final agency action, such as
a “draft permit” or a ‘proposed
permit.”

Plugging means the act or process of
stopping the flow of water, oil or gas
into or out of a formation through a
borehole or well penetrating that for-
mation.

Plugging record means a systematic
listing of permanent or temporary
abandonment of water, oil, gas, test,
exploration and waste injection wells,
and may contain a well log, description
of amounts and types of plugging ma-
terial used, the method employed for
plugging, a description of formations
which are sealed and a graphic log of
the well showing formation location,
formation thickness, and location of
plugging structures.

Pressure means the total load or
force per unit area acting on a surface.

Project means a group of wells in a
single operation.

Radioactive waste means any waste
which contains radioactive material in
concentrations which exceed those
listed in 10 CFR Part 20, Appendix B,
Table II column 2.

RCRA means the Solid Waste Dis-
posal Act as amended by the Resource
Conservation and Recovery Act of
1976 (Pub. L. 94-580, as amended by
Pub. L. 95-609, 42 U.S.C. 6901 et seq.).

SDWA means the Safe Drinking
Water Act (Pub. L. 95-523, as amended
by Pub. L. 95-190, 42 U.S.C. 300({) et
seq.).

Site means the land or water area
where any facility or activity is phys-
ically located or conducted, including
adjacent land used in connection with
the facility or activity.

Sole or principal source acquifer
means an aquifer which has been des-
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ignated by the Administrator pursuant

to section 1424 (a of the SDWA.

“State Director” means the chief
administrative officer of any State,
interstate, or Tribal agency operating an
“approved program,” or the delegated
representative of the State Director. If
the responsibility is divided =mong two
or more State, interstate, or  ibal
agencies, "State Director” means the
chief administrative officer of the State.
interstate, or Tribal agency authorized
to perform the particular procedure or
function to which reference is made.

[Amended by 53 FR 37408, September
26, 1988]

Stratum (plural strata) means a
single sedimentary bed or layer, re-
gardless of thickness, that consists of
generally the same kind of rock mate-
rial.

Subsidence means the lowering of
the natural land surface in response
to: Earth movements; lowering of fluid
pressure; removal of underlying sup-
porting material by rining or solution
of solids, either art cially or from
natural causes; compaction due to wet-
ting (Hydrocompaction); oxidation of
organic matter in soils; or added load
on the land surface.

Surface casing means the first string
of well casing to be installed in the
well.

Total dissolved solids (*TDS'™)
means the total dissolved (filterable)
solids as determined by use of the
method specified in 40 CFR Part 136.

UIC means the Underground Injec-
tion Control program under Part C of
the Safe Drinking Water Act, includ-
ing an *‘approved program.”

Underground injection means a
“well injection.”
Underground source of drinking

water (USDW) means an aquifer or its
portion:

(1)(i) Which supplies any public
water system,; or
(iiy Which contains a sufficient

guantity of ground water to supply a
public water system; and

(A) Currently supplies drinking
water for human consumption; or

{B) Contains fewer than 10,000 mg/1
total dissclved solids; and

(2) Which is not an exempted aqui-
fer.

USDW means “‘underground source
of drinking water.”

Well means a bored, drilled or driven
shaft, or a dug hole, whose depth is
greater than the largest surface di-
mension.

Well injection means the subsurface
emplacement of fluids through a
bored, drilled or driven well; or
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through a dug well, where the depth
e : well is greater than the
ice dimension.

weu pitug means a waterticht and
gastight seal installed in a borehole or
well to prevent movement of fluids.

Well stimulation means several proc-
esses used to clean the well bore, en-
large channels, and increase pore
space in the interval to be injected
thus making it possible for wastewater
to move more readily into the forma-
tion, and includes (1) surging, (2) jet-
ting, (3) blasting, (4) acidizing, (5) hy-
draulic fracturing.

Well monitoring means the measure-
ment, by on-site instruments or labo-
ratory methods, of the quality of
water in a well.

§146.4 Criteria for exempted aquifers.

An aquifer or a portion thereof
which meets the criteria for an "‘un-
derground source of drinking water”
in § 146.3 may be determined under 40
CFR 144.8 to be an ‘“exempted aqui-
fer” if it meets the following criteria:

(a) It does not currently serve as a
source of drinking water; and

(b) It cannot now and will not in the
future serve as a source of drinking
water because:

(1) It is mineral, hydrocarbon or geo-
thermal energy producing, or can be
demonstrated by a permit applicant as
part of a permit application for a Class
IT or III operation to contain minerals
or hydrocarbons that considering their
quantity and location are expected to
be commercially producible.

(2) It is situated at a depth or loca-
tion which makes recovery of water
for drinking water purposes economi-
cally or technologically impractical;

(3) It is so contaminated that it
would be economically ot technologi-
cally impractical to render that water
fit for human consumption; or

(4) It is located over a Class III well
mining area subject to subsidence or
catastrophic collapse; or

(¢) The total dissolved solids content
of the ground water is more than 3,000
and less than 10,000 mg/]1 and it is not
reasonably expected to supply a public
water system.

§146.5 Classification of injection wells.

Injection wells are classified as fol-
lows:

(a) Class 1. (1) Wells used by genera-
tors of hazardous waste or owners or
operators of hazardous waste manage-
ment facilities to inject hazardous
waste beneath the lowermost forma-
tion containing, within one quarter
(Y4) mile of the well bore, an under-
ground source of drinking water.

[Sec. 146.5(a)(1)]
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(2) Other industrial and municipal
disposal wells which inject fluids be-
neath the lowermost formation con-
taining, within one quarter mile of the
well bore, an underground source of
drinking water.

(b) Class I1I. Wells which
fluids:

(1) Which are brought to the surface
in connection with conventional oil or
natural gas production and may be
commingled with waste waters from
gas plants which are an integral part
of production operations, unless those
waters are classified as a hazardous
waste at the time of injection.

(2) For enhanced recovery of oil or
natural gas; and

(3) For storage of hydrocarbons
which are liquid at standard tempera-
ture and pressure.

(¢) Class 11I. Wells which inject for
extraction of minerals including:

(1) Mining of sulfur by the Frasch
process;

(2) In situ production of uranium or
other metals. This category includes
only in-situ production from ore
bodies which have not been conven-
tionally mined. Solution mining of
conventional mines such as stopes
leaching is included in Class V.

(3) Solution mining of salts or
potash.

(d) Class 1V. (1) Wells used by gen-
erators of hazardous waste or of radio-
active waste, by owners or operators of
hazardous waste management facili-
ties, or by owners or operators of ra-
dioactive waste disposal sites to dis-
pose of hazardous waste or radioactive
waste into a formation which within
one quarter (';) mile of the well con-
tains an underground source of drink-
ing water.

12y Wells used by generators of haz-
ardous waste or of radioactive waste,
by owners or operators of hazardous
waste management facilities, or by
owners or operators of radioactive
waste disposal sites to dispose of haz-
ardous waste or radioactive waste
above a formation which within one
quarter (’;3) mile of the well contains
an underground source of drinking
water.

(3) Wells used by generators of haz-
ardous waste or owners or operators of
hazardous waste management facili-
ties to dispose of hazardous waste,
which cannot be classified under
§ 146.05¢a)(1) or § 146.05(d) (1) and (2)
(e.g., wells used to dispose of hazard-
ous wastes into or above a formation
which contains an aquifer which has
been exempted pursuant to § 146.04).

(e) Ciass V. Injection wells not in-
cluded in Class I, II, III, or IV. Class V
wells include:

inject

(1) Air conditioning return flow
wells used to return to the supply aq-
uifer the wat used for heating or
cooling in a heat pump:

(2) Cesspools including multiple
dwelling, community or regional cess-
pools, or other devices that receive
wastes which have an open bottom
and sometimes have perforated sides.
The UIC requirem :s do not apply to
single family resigential cesspools nor
to non-residential cesspools which re-
ceive solely sanitary v~~tes and have
the capacity to serve wer than 20
persons a day.

(3) Cooling water return flow wells
used to inject water previously used
for cooling;

(4) Drainage wells used to drain sur-
face fluid, primarily storm runoff, into
a subsurface formation:

(5) Dry wells used { the injection
of wastes into a subsuriace formation;

(6) Recharge wells used to replenish
the water in an aquifer;

('7) Salt water intr<ion barrier wells
used to inject water to a fresh water
aquifer to prevent tne intrusion of salt
water into the freshw 1

(8) Sand backfill ana other backfill
wells used to inject a mixture of water
and sand, mill tailings or other solids
into mined out portions of subsurface
mines whether what is injected is a ra-
dioactive waste or not.

(9) Septic system welle ysed to inject
the waste or efflue m a multiple
dwelling, business ¢ shment, com-
munity or regional ess establish-
ment septic tank. UIC require-
ments do not apply wu single family
residential septic system wells, nor to
non-residential septic system wells
which are used solely for the disposal
of sanitary waste and have the capac-
ity to serve fewer than 20 persons a
day.

(10) Subsi nce control wells (not
used for the purpose of oil or natural
gas production) used to inject fluids
into a non-oil or gas producing zone to
reduce or eliminate subsidence associ-
ated with the overdraft of fresh water;

(11) Radioactive waste disposal wells
other than Class IV;

(12) Injection wells associated with
the recovery of geothermal energy for
heating, aquaculture and production
of electric power.

(13) Wells u<ed for solution mining
of convention: mines such as stopes
leaching;

(14) Wells used to inject spent brine
into the same formation from which it
was withdrawn after extraction of ha-
logens or their salts;

(15) Injection wells used in experi-
mental technologies.

Environment Repc¢

(16) Injection wells used for in situ
recovery of lignite, coal, tar sands, and
oil shale.

§146.6 Area cf review.

The area of review for each injection
well or each field, project or area of
the State shall be determined accord-
ing to either paragraph (a) or (b) of
this section. The Director may solicit
input from the owners or cperators of
injection wells within the State as to
which method is most appropriate for
each geographic area or field.

(a) Zone of endangering influence.
(1) The zone of endangering influence
shall be:

(i) In the case of applicationrs) for
well permit(s) under § 122.38 that area
the radius of which is the lateral dis-
tance in which the pressures in the in-
jection zone may cause the migration
of the injection and/or formation
fluid into an underground source of
drinking water; or

(ii) In the case of an app!lication for
an area permit under §122.39, the
project area plus a circumscribing area
the width of which is the lateral dis-
tance from the perimeter of the
project area, in which the pressures in
the injection zone may cause the mi-
gration of the injection and/or forma-
tion fluid into an underground source
of drinking water.

(2) Computation of the zone of en-
dangering influence may be based
upon the parameters listed below and
should be calculated for an injection
time period equal to the expected life
of the injection well or pattern. The
following modified Theis equation il-
lustrates one form which the mathe-
matical model may take.

2.25KHt !
s )
siov
where:
4-KHth, - h,. 5.G.}
X =

23Q

r=Radius of endangering influence from in-
jection well (length)

k=Hydraulic conductivity of the injection
zone (length/time)

H=Thickness of the injection zone (length)

t=Time of injection (time)

S=Storage coefficient (dimensionless)

Q=1Injection rate (volume/time)

hy,.=Observed criginal hydros:etic head of
injection zone (length) measured from
the base of the lowermost und -
source of drinking water

h,=Hydrostatic head of

Lt 0

[Sec. 146.6(a)(2)]
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source of drinking water (length) meas-
ured from the > of the lowest under
ground source u: urinking water
S,G, = Specific gravity of fluid in the injec-
tion zone (dimensionless)
7=23.142 (dimensionless)
The above equation is based on the
following assumptions:

(i) The injection zone is homogenous
and isotropic;

(ii) The injection zone has infinite
area extent;

(iii) The injection well penetrates
the entire thickness of the injection
zone;

(iv) The well diameter is infinitesi-
mal compared to r’ when injection
time is longer than a few minutes; and

(v) The emplacement of fluid into
the injection zone creates instantane-
ous increase in pressure,

(b) Fized radius. (1) In the case of
application(s) for well permit(s) under
§ 122.38 a fixed radius around the well
of not less than one-fourth (%) mile
may be used.

(2) In the case of an application for
an area permit under §122.39 a fixed
width of not less than one-fourth (%)
mile for the circumscribing area may
be used.

In determining the fixed radius, the
following factors shall be taken into
consideration: Chemistry of injected
and formation fluids; hydrogeology;
population and ground-water use and
dependence; and historical practices in
the area.

(¢) If the area of review is deter-
mined by a mathematical model pur-
suant to paragraph (a) of this section,
the permissible radius is the result of
such calculation even if it is less than
one-fourth (%) mile.

§ 146.7 Corrective action.

In determining the adequacy of cor-
rective action proposed by the appli-
cant under 40 CFR 144.55 and in de-
termining the additional steps needed
to prevent fluid movement into under-
ground sources of drinking water, the
following criteria and factors shall be
considered by the Director:

(a) Nature and volume of injected
fluid;

(b) Nature of native fluids or by-
products of injection;

(c) Potentially affected population;

(d) Geology,

(e) Hydrology;

(f) History of the injection oper-
ation;

8-19-88

(gj Completion and plugging records:

h) Abandonment procedures in
effect at the time the well was aban-
doned; and

(i) Hydraulic connections with un-
derground sources of drinking water.

§146.8 Mechanical integrity.
[See editor’s note on 132:0451)

(a) An injection well has mechanical
integrity if:

(1) There is no significant leak in
the casing, tubing or packer; and

(2) There is no significant fluid
movement into an underground source
of drinking water through vertical
channels adjacent to the injection well
bore.

(b One of the following methods
must be used to evaluate the absence
of significant leaks under paragraph
(a)(1) of this section:

(1) Monitoring of annu
or

(2) Pressure test with liquid or gas;
or

(3) Records of monitoring showing
the absence of significant changes in
the relationship between injection
pressure and injection flow rate for
the following Class II enhanced recov-
ery wells:

(iy Existing wells completed without
a packer provided that a pressure test
has been performed and the data is
available and provided further that
one pressure test shall be performed
at a time when the well is shut down
and if the running of such a test will
not cause further loss of significant
amounts of oil or gas; or

(il Existing wells constrneted with-

pressure;

out a long string casing, b  with sur-
face casing which termin s at the
base of fresh water provide _.hat local
geological and hydrologica; features

allow such construction and provided
further that the annular <~ace shall
be visually inspected. For ese wells,
the Director shall prescribe a monitor-
ing program which will verify the ab-
sence of significant fluid movement
from the injection zone into an
USDW.

(¢) One of the following methods
must be used to determine the absence
of significant fluid move: 1t under
paragraph (a)2) of this secuion:

(1) The results of a temperature or
noise log; or

(2) For Class 1I only, :menting
records demonstrating the presence of
adequate cement to prevent such mi-
gration; or

(3) For Class IIl wells where the
nature of the casing precludes the use
of the logging techniques prescribed at
paragraph (c)1) of this section, ce-
menting records demonstrating the
presence of adequate cement to pre-
vent such migration;

(4) For Class 1II wells where the Di-
rector elects to rely on cementing
records to demonstrate the absence of
significant fluid movement, the moni-
toring program prescribed by
§ 146.33(b) shall be designed to verify
the absence of significant fluid move-
ment.

(d) The Director may allow the use
of a test to demonstrate mechanical
integrity other than those listed in
paragraphs (b) and (c)(2) of this sec-
tion with tne written approval of the
Administrator. To obtain approval, the
Director shall submit a written re-
quest to the Administrator, which
shall set forth the proposed test and
all technical data supporting its use.
The Administrator shall approve the
request if it will reliably demonstrate
the mechanical integrity of wells for
which its use is proposed. Any alter-
nate method approved by the Admin-
istrator shall be published in the FED-
ERAL REGISTER and may be used in all
States unless its use is restricted at the
time of approval by the Administrator.

(e) In conducting and evaluating the
tests enumerated in this section or
others to be allowed by the Director,
the owner or operator and the Direc-
tor shall apply methods and standards
generally accepted in the industry.
When the owner or operator reports
the results of mechanical integrity
tests to the Director, he shall include
a description of the test(s) and the
method(s) used. In making his/her
evaluation, the Director shall review
monitoring and other test data sub-
mitted since the previous evaluation.

§ 146.9 Criteria for establishing permitting
priorities.

In determining priorities for setting
times for owners or operators to
submit applications for authorization
to inject under the procedures of
§ 144.31 (a), (¢), (g) or § 144.22(f), the
Director shall base these priorities
upon consideration of the following
factors:

(a) Injection wells known or suspect-
ed to be contaminating underground
sources of drinking water;

(b) Injection wells known to be in-
jecting fluids containing hazardous
contaminants;

[Sec. 146.9(b)]
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Fracture finder logs; and

(C) A cement bond, temperature, or
density log after the casing is set and
cemented.

(e) At a minimum, the following in-
formation concerning the injection
formation shall be determined or cal-
culated for new Class I wells:

(1) Fluid pressure;

(2) Temperature;

(3) Fracture pressure,

(4) Other physical and chemical
characteristics of the injection matrix;
and

(5) Physical and chemical character-
istics of the formation fluids.

§ 146.13 Operating, monitoring and
porting requirements.

(a) Operating requirements. Operat-
ing requirements shall, at a minimum,
specify that:

(1) Except during stimulation injec-
tion pressure at the wellhead shall not
exceed a maximum which shall be cal-
culated so as to assure that the pres-
sure in the injection zone during injec-
tion does not initiate new fractures or
propagate existing fractures in the in-
Jjection zone. In no case shall injection
pressure initiate fractures in the con-
fining zone or cause the movement of
injection or formation fluids into an
underground source of drinking water.

(2) Injection between the outermost
casing protecting underground sources
of drinking water and the well bore is
prohibited.

(3) Unless an alternative to a packer
has been approved under § 146.12(c),
the annulus between the tubing and
the long string of casings shall be
filled with a fluid approved by the Di-
rector and 2 pressure, also approved
by the Director, shall be maintained
on the annulus.

(b) Monitoring requirements. Moni-
toring requirements shall, at a mini-
mum, include:

(1) The =analysis of the injected
fluids with sufficient frequency to
yvield representative data of their char-
acteristics;

(2) Installation and use of continu-
ous recording devices to monitor injec-
tion pressure, flow rate and volume,
and the pressure on the annulus be-
tween the tubing and the long string
of casing;

(3) A demonstration of mechanical
integrity pursuant to § 146.8 at least
once every five years during the life of
the well; and

re-

s

1) The type, number I location of
wells withir: the area o1 review to be
used to m-nitor any migration of
fluids into znd pressure in the under-
ground sources of drinking water, the
parameter:s ‘0 be measured and the
frequency of monitoring.

(¢) Repcrting requirements. Report-
ing requirements shall, at a minimum,
include:

(1) Querierly reports to the Director
on:

(i) The physical, chemical and other
relevant chearacteristics of injection
fluids;

(i) Monthly average, maximum and
minimum values for injection pres-
sure, flow rate and volume, and annu-
lar pressure,; and

(iii) The results of monitoring pre-
scribed under paragraph (b)(4) of this
section.

(2) Reporting the results, with the
first quarterly report after the com-
pletion, of:

(i) Periodic tests of mechanical in-
tegrity:

(ii) Any other test of the injection
well conducted by the permittee if re-
quired by the Director; and

(iii) Any well work over.

(d) Ambient monitoring. (1) Based on
a site-specific assessment of the
patential for fluid movement from the
well or injection zone and on the
potential value of monitoring wells to
detect such movement, the Director shall
require the owner or operator to develop
a monitoring program. At a minimum,
the Director shall require monitoring of
the pressure buildup in the injection
zone annually, including at a minimum,
a shut down of the well for a time
sufficient to conduct a valid observation
of the pressure fall-off curve.

(2) When prescribing a monitoring
system the Director may also require:

{1} Continuous monitoring for pressure
changes in the first aquifer overlying the
cenfining zone. When such a well is
installed, the owner or operator shall, on
a quarterly basis, sample the aquifer
and analyze for constituents specified
by the Director;

(i) The use of indirect. geophysical
techniques to determine the position of
the wasle front, the water quality in a
forination designated by the Director, or
to provide other site specific data;

(iii} Periodic monitoring of the ground
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wale uabity in the first aguifer
cveriying the injection zone:

(iv} Perlodic mionitoring of the ground
water quality in the lowermost USDW;
and

(v) Any additional moritoring
necessary lo determine whether fleids
are moving into or between USDWs.

[146.13(d) added by 33 FR 2&147. July
26, 1988
(Approved by the Office of Management

and Budget under control number 2000-
0456)

§146.14 Information to be considered by
the Director.

This section sets forth the informa-
tion which must be considered by the
Director in authorizing Class I wells.
For an existing or converted new Class
I well the Director may rely on the ex-
isting permit file for those items of in-
formation listed below which are cur-
rent and accurate in the file. For a
newly drilled Class I well, the Director
shall require the submission of all the
information listed below. For both ex-
isting and new Class ]I wells certain
maps, cross-sections, tabulations of
wells within the area of review and
other data may be included in the ap-
plication by reference provided they
are current, readily available to the
Director (for example, in the permit-
ting agency’s files) and sufficiently
identified to be retrieved. In cases
where EPA issues the permit all the
information in this section must be
submitted to the Administrator.

(a) Prior to the issuance of a permit
for an existing Class 1 well to ¢cperate
or the construction or conversion of a
new Class I well the Director shell
consider the following:

(1) Information required in 40 CFR
144.31 and 144.31(g);

(2) A map showing the injection
well(s) for which a permit is sought
and the applicable area of review.
Within the area of review, the map
must show the number, or name, and
location of al! producing wells, injec-
tion wells, abandoned wells, drv holes,
surface bodies of water, springs, mines
(surface and subsurface), quarries,
water wells and other pertinent sur-
face features including residences and
roads. The map should also show
faults, if known or suspected. Only in-
formation of public record is required
to be included on this map:

[Sec. 146.14(a)(2)]
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(3) A tabulation of data on all wells
within the area of review which pene-
trate into the proposed inj “‘on zone.
Such data shall include 2 __scription
of each well's type, construction, date
drilled, location, depth, record of plug-
ging and/or completion, and any addi-
tional information the Director may
require;

(4) Maps and cross sections indicat-
ing the general vertical and lateral
limits of all underground sources of
drinking water within the area of
review, their position relative to the
injection formation and the direction
of water movement, where known, in
each underground source of drinking
water which may be affected by the
proposed injection;

(5) Maps and cross sections detailing
the geologic structure of the local
area;

(6) Generalized maps and cross sec-
tions illustrating the regional geologic
setting;

(1) Proposed operating data:

(i) Average and maximum daily rate
and volume of the fluid to be injected;

(ii) Average and maximum injection
pressure; and

(iii) Source and an analysis of the
chemical, physical, radiological and bi-
ological characteristics of injection
fluids;

(8) Proposed formation testing pro-
gram to obtain an analysis of the
chemical, physical and radiological
characteristics of and other informa-
tion on the receiving formation;

(9) Proposed stimulation program,;

(10) Proposed injection procedure;

(11) Schematic or other appropriate
drawings of the surface and subsur-
face construction details of the well.

(12) Contingency plans to cope with
all shut-ins or wel] failures so as to
prevent migration of fluids into any
underground source of drinking water;

(13) Plans (including maps) for
meeting the monitoring requirements
in § 146.13(b);

(14) For wells within the area of
review which penetrate the injection
zone but are not properly completed
or plugged, the corrective action pro-
posed to be taken under 40 CFR
144.55;

(15) Construction procedures includ-
ing a cementing and casing program,
logging procedures, deviation checks,
and a drilling, testing, and coring' pro-
gram; and

(16) A certificate that the applicant
has assured, through a performance

bond or other appropriate means, the
resources necessary to close, plug or
abandon the well as required by 40
CFR 122.42(g).

(b) Prior to eranting approval for
the operation Class I well the Di-
rector shall co er the following in-
formation:

(1) All ave .ble logging and testing
program data on the well;

(2) A demonstration of mechanical
integrity pursuant to § 146.8;

(3) The anticipated maximum pres-
sure and flow r~te at which the per-
mittee will coer:

(4) The res ts uf the formation test-
ing program;

(5) The actual injection procedure;

(6) The compatibility of injected
waste with fluids in the injection zone
and minerals in :h the injection
zone and the confiruug zone; and

(7) The status ¢f ~orrective action on
defective wellsin > area of review,

(¢) Prior to granting approval for
the plugging and abandonment of a
Class I well the Director shall consider
the following information:

(1) The type and number of plugs to
be used.

(2) The placement of each plug in-
cluding the elevation of the top and
bottom,;

t3) The tyvpe and grade and guantity
of cement to be '==d:

(4) The methc ‘or placement of the
plugs; and

(5) The procedure to be used to meet
the recuirements of § 146.10(c).

§146.15 Mid-course evaluation require-
ments.
In compliance with 40 CFR

122.18(cX4)(c)(ii) the data to be sub-
mitted on each Class I permit at six
month intervals during the first two
years of operation of the State pro-
gram shall at a minimum include the

following:

(a) The data required in
§ 146.14(a)(1);

(b) The data required in
§146.14(a)(3) including, under loca-

tion, the distance and direction from
the injection well;

(¢) The depth to the top and bottom
of any USDW,;

(d) The distance to the nearest
down-gradient water supply well;

(e) A description of the geology and
hydrology of the are~;

(f) The construc n characteristics
of the well;

(g) The corrective action proposed as
well as that performed;

Environment Reporter

(h) The type and results of all me-
chanical integrity tests reported to the
Director; and

(i) Any reporting to the Director
under § 144.51(1)(6).

Su art C—Criteric and § 1dards
applicable to Class Il Wells

§146.21 Applicability.

This subpart establishes criteria and
standards for underground injection
control programs to regulate Class 11
wells.

§146.22 Construction requirements.

(a) All new Class II wells shall be
sited in such a fashion that they inject
into a formation which Is separated
from any USDW by a confining zone
that is free of known open faults or
fractures within the area of review.

(b)1) All Class II injection wells
shall be cased and cemented to pre-
vent movement of fluids into or be-
tween underground sources of drink-
ing water. The casing and cement used
in the construction of each newly
Aarilled well shall be designed for the

f[e expectancy of the well. In deter-
mining and specifying casing and ce-
menting requirements, the following
factors shall be considered:

(i) Depth to the injection zone;

(ii) Depth to the bottom of all
USDWs; and

(iii) Estimated maximum and aver-
age injection pressures;

(2) In addition the Director may con-
sider information on:

(i) Nature of formation fluids;

(ii) Lithology of injection and con-
fining zones,

(iii) External pressure, internal pres-
sure, and axial loading;

(iv) Hole size;

(v) Size and grade of all
strings; and

(vi) Class of cement.

(¢) The requirements in paragraph
(b) of this section need not apply to
existing or newly converted Class II
wells locate in existing fields if:

(1) Reg' .tory controls for casing
and cementing existed for those wells
at the time of drilling and those wells
are in compliance with those controls;
and

(2) Well injection will not result in
the movement of fluids into an under-
ground source of drinking water so as
to create a significant risk to the
health of persons.

casing

[Sec. 146.22(c)(2)]
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(d) The requirements in parag
(b) of this section need not app.y .o
newly drilled wells in existing fields if;

(1) They meet the reguirements of
the State for casing and cementing ap-
plicable to that field at the time of
submission of the State program to
the Administrator; and

(2) Well injection will not result in
the movement of fluids into an under-
ground source of drinking water so as
to create a significant risk to the
health of persons.

(e) Where a State did not have regu-
latory controls for casing and cement-
ing prior to the time of the submission
of the State program to the Adminis-
trator, the Director need not apply the
casing and cementing requirements in
paragraph (b) of this section if he sub-
mits as a part of his application for
primacy, an appropriate plan for
casing and cementing of existing,
newly converted, and newly drilled
wells in existing fields, and the Admin-
istrator approves the plan.

(f) Appropriate logs and other tests
shall be conducted during the drilling
and construction of new Class 1I wells.
A descriptive report interpreting the
results of that portion of those logs
and tests which specifically relate to
(1) an USDW and the confining zone
adjacent to it, and (2) the injection
and adjacent formations shall be pre-
pared by a knowledgeable log analyst
and submitted to the Director. At a
minimum, these logs and tests shall in-
clude:

(1) Deviation checks on all holes
constructed by first drilling a pilot
hole and then enlarging the pilot hole,
by reaming or another method. Such
checks shall be at sufficiently frequent
intervals to assure that vertical ave-
nues for fluid movement in the form
of diverging holes are not created
during drilling.

(2) Such other logs and tests as may
be needed after taking into account
the availability of similar data in the
area of the drilling site, the construc-
tion plan, and the need for additional
information that may arise from time
to time as the construction of the well
progresses. In determining which logs
and tests shall be required the follow-
ing shall be considered by the Director
in setting logging and testing require-
ments:

(i) For surface casing intended to
protect underground sources of drink-
ing water in areas where the lithology
has not been determined:

Published by THE BUREAU OF NATIONAL AFF

Electric and caliper logs before
vasiig 18 installed; and

(B) A cement bond, temperature, or
density log after the casing is set and
cemented.

(ii) For intermediate and long
strings of casing intended to facilitate
injection:

(A) Electric, porosity ar zamma ray
logs before the casing is installed;

(B) Fracture {inder logs; and

(C) A cement bond, temperature, or
density log after the casing is set and
cemented.

(g) At a minimum, the )llowing in-
formation concerning tne injection
formation shall be determined or cal-
culated for new Class II wells or
projects:

(1) Fluid pressure;

(2) Estimated fracture pressure,;

(3) Physical and chemical character-
istics of the injection zone.

§146.23 Operating, monitoring, and re-
porting requirements.

(a) Operating requirements. Operat-
ing requirements shall, at a minimum,
specify that:

(1) Injection pressure at the well-
head shall not exceed a maximum
which shall be calculated so as to
assure that the pressure during injec-
tion does not initiate new fractures or
propagate existing fractnres in the
confining zone adjac to the
USDWs. In no case s 1 injection
pressure cause the movement of injec-
tion or formation fluids into an under-
ground source of drinking water.

(2) Injection between the outermost
casing protecting undergr~und sources
of drinking water and e well bore
shall be prohibited.

(b) Monitoring requirements. Moni-
toring requirements she at a mini-
mum, include:

(1) Monitoring of the nature of in-
jected fluids at time i-*arvals suffi-
ciently frequent to yie data repre-
sentative of their characteristics;

(2) Observation of i-‘asction pres-
sure, flow rate, and cum .tive volume
at least with the following frequencies:

(i) Weekly for produced fluid dispos-
al operations;

(ii) Monthly for enhanced recovery
operations;

(iii) Daily during the injection of
liquid hydrocarbons and injection for
withdrawal of stored hydrocarbons;
and

(iv) Daily during the injection phase
of cyclic steam operations;

And rernrding of one observ=tion nf
injectic ressure, flow rate
mulative volume at reasonable inter-
vals no greater than 30 days.

(3) A demonstration of mechanical
integrity pursuant to § 146.8 at least
once every five years during the life of
the injection well;

(4) Maintenance of the results of all
monitoring until the next permit
review (see 40 CFR 144.52(a)(5)); and

(5) Hyvdrocarbon storage and en-
hanced recovery may be monitored on
a field or project basis rather than on
an individual well basis by manifold
monitoring. Manifold monitoring may
be used in cases of facilities consisting
of more than one injection well, oper-
ating with a common manifold. Sepa-
rate monitoring systems for each well
are not required provided the owner/
operator demonstrates that manifold
monitoring is comparable to individual
well monitoring.

(¢) Reporting requirements. (1) Re-
porting requirements shall at a mini-
mum include an annual report to the
Director summarizing the results of
monitoring required under paragraph
(b) of this section. Such summary
shall include monthly records of in-
jected fluids, and any major changes
in characteristics or sources of inject-
ed fluid. Previously submitted infor-
mation may be included by reference.

(2) Owners or operators of hydrocar-
bon storage and enhanced recovery
projects may report on a field or
project basis rather than an individual
well basis where manifold monitoring
is used.

(Approved by the Office of Mznagement
and Budget under control number 2000-
0456)

§146.24 Information to be considered by
the Director.

This section sets forth the informa-
tion which must be considered by the
Director in authorizing Class 1I wells.
Certain maps, cross-sections, tabula-
tions of wells within the area of
review, and other data may be includ-
ed in the application by reference pro-
vided they are current, readily avail-
able to the Director (for example, in
the permitting agency’'s files) and suf-
ficiently identified to be retrieved. In
cases where EPA issues the permit, all
the information in this section is to be
submitted to the Administrator.

(a) Prior to the issuance of a permit
for an existing Class 11 well to operate
or the construction or conversion of a

[Sec. 146.24(a))
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new Class 11 well the Director shall
consider the following:

(1) Information required in 40 CFR
144.31 and 144.31(g);

(2) A map showing the injection well
or project area for which a permit is
sought and the applicable area of
review. Within the area of review, the
map must show the number or name
and location of all existing producing
wells, injection wells, abandoned wells,
dry holes, and water wells. The map
may also show surface bodies of
waters, mines (surface and subsur-
face), quarries and other pertinent
surface features including residences
and roads, and faults if known or sus-
pended. Only information of public
record and pertinent information
known to the applicant is required to
be included on this map. This require-
ment does not apply to existing Class
11 wells; and

(3) A tabulation of data reasonably
available from public records or other-
wise known to the applicant on all
wells within the area of review includ-
ed on the map required under para-
graph (a)(2) of this section which pen-
etrate the proposed injection zone or,
in the case of Class II wells operating
over the fracture pressure of the injec-
tion formation, all known wells within
the area of review which penetrate
formations affected by the increase in
pressure. Such data shall include a de-
scription of each well's type, construc-
tion, date drilled, location, depth,
record of plugging and completion,
and any additional information the Di-
rector may require. In cases where the
information would be repetitive and
the wells are of similar age, type, and
construction the Director may elect to
only require data on a representative
number of wells. This requirement
does not apply to existing Class II
wells.

(4) Proposed operating data:

(i) Average and maximum daily rate
and volume of fluids to be injected;

(ii) Average and maximum injection
pressure; and

(iii) Source and an appropriate anal-
ysis of the chemical and physical char-
acteristics of the injection fluid.

(5) Appropriate geological data on
the injection zone and confining zone
including lithologic description, geo-
logical name, thickness and depth;

(6) Geologic name and depth to
bottom of all underground sources of
drinking water which may be affected
by the injection;

(7) Schematic or ier appropriate
drawings of the su :e and subsur-
face construction de s of the well;

(8) In the case of new injection wells
the corrective action proposed to be
taken by the appli under 40 CFR
122.44;

(9) A certificate . the applicant
has assured throu a performance
bond or other appronriate means, the
resources necessary — close, plug or
abandon the well as required by 40
CFR 122.42(g);

(b) In addition 1e Director may
consider the following:

(1) Proposed forn ion testing pro-
gram to obtain the information re-
quired by § 146.22(g);

(2) Proposed stimulation program;

(3) Proposed injection procedure;

(4) Proposed contingency plans, if
any, to cope with w  failures so as to
prevent migration o1 contaminating
fluids into an unde ound source of
drinking water;

(5) Plans for meeting the monitoring
requirements of § 146.23(b).

(¢) Prior to granting approval for
the operation of a Class II well the Di-
rector shall consider the following in-
formation:

(1) All available . ing and testing
program data on th 11,

(2) A demonstral of mechanical
integrity pursuant to § 146.8;

(3) The anticipated maximum pres-
sure and flow rate at which the per-
mittee will operate.

(4) The results of
ing program;

(5) The actual injection procedure;
and

(6) For new wells the status of cor-
rective action on defective wells in the
area of review.

> formation test-

(d) Prior to granting approval for
the plugging and abandonment of a
Class I1 well the Director shall consid-
er the following information:

(1) The type, and mnber of plugs to
be used;

(2) The placement ~f each plug in-
cluding the eleva 1 of top and
bottom;

(3) The type, grade, and quantity of
cement to be used;

(4) The method of placement of the
plugs; and

(5) The procedure  be used to meet
the requirements of §146.10(c).

Environment Reporter

§146.25 Mid-course
ments.

(a) In compliance with 40 CFR
144.9(b)(2) the data to be submitted on
each new Class II permit at six
months intervals during the first two
years of operation of the State pro-
gram shall at a minimum include the
following:

evaluation require-

(1) The data required in
§ 146.24(aX1);

(2) The data required in
§ 146.24(a)3) including, under loca-

tion, the distance and direction from
the injection well;

(3) The depth to the top and bottom
of any USDW;

(4) The distance to the nearest
down-gradient water supply well;

(5) A description of the geology and
hydrology of the area;

(6) The construction characteristics
of the well;

(7Y The corrective action proposed as
well as that performed; and

(8) Any reporting to the Director
under § 144.51(1)(6).

(b) The Director shall also submit
the type and results of all Mechanical
Integrity tests reported on existing
wells and new (conversion only) wells
during the first two years of oper-
ation.

(¢) The Director shall require a tem-
perature log or noise log, on a sample
of Class II wells in cases where opera-
tors submitted cementing records to
meet the requirement of § 146.8(c).
The wells to be tested shall be chosen
by a formal random selection proce-
dure. The sampling shall be done on &
field or pool basis and be statistically
representative of the wells in that
field or pool. At a minimum, the
sample size for each State shall be 100
wells or 5 percent of the number of
Class II injection wells in the State
whichever is smaller. At least half of
the wells tested must be existing wells.

Subpart D—Criteria and Standards
Applicable to Class Il Wells

§ 146.31

This subpart establishes criteria and
standards for underground injection
control programs to regulate Class I1I
wells.

Applicability.

[Sec. 146.31]
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£146.32 st requirements

(a) All new Class 111 wells st
cased and cemented to prevent the mi-
gration of fluids into or ‘tween un-
derground sources of drinking water.
The Director may waive the cement-
ing requirement for new wells in exist-
ing projects or portions of existing
projects where he has substantial evi-
dence that no contamination of under-
ground sources of drinking water
would result. The casing and cement
used in the construction of each newly
drilled well shall be designed for the
life expectancy of the well. In deter-
mining and specifying casing and ce-
menting requirements, the following
factors shall be considered:

(1) Depth to the injection zone;

(2) Injection pressure, external pres-
sure, internal pressure, axial loading,
etc.;

(3) Hole size;

(4) Size and grade of all casing
strings (wall thickness, diameter,
nominal weight, length, joint specifi-
cation, and construction material);

(5) Corrosiveness of injected fluids
and formation fluids;

(6) Lithology of injection and confin-
ing zones; and

(7) Type and grade of cement.

(b) Appropriate logs and other tests
shall be conducted during the drilling
and construction of new Class III
wells. A descriptive report interpreting
the results of such logs and tests shall
be prepared by a knowledgeable log
analyst and submitted to the Director.
The logs and tests appropriate to each
type of Class III well shall be deter-
mined based on the intended function,
depth, construction and other charac-
teristics of the well, availability of
similar data in the area of the drilling
site and the need for additional infor-
mation that may arise from time to
time as the construction of the well
progresses. Deviation checks shall be
conducted on all holes where pilot
holes and reaming are used, unless the
hole will be cased and cemented by cir-
culating cement to the surface. Where
deviation checks are necessary they
shall be conducted at sufficiently fre-
quent intervals to assure that vertical
avenues for fluid migration in the
form of diverging holes are not cre-
ated during drilling.

(c) Where the injection zone is a for-
mation which is naturally water-bear-
ing the following information concern-
ing the injection zone shall be deter-
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V1,1 :usu pressure;

(2) Fracture pressure; and

(3) Physical and chemical charateris-
tics of the formation fluids.

(d) Where the injection formation is
not a water-bearing formation, the in-
formation in paragraph (¢)2) of this
section must be submitted.

(e) Where injection is in! a forma-
tion which contains water with less
than 10,000 mg/l TDS monitoring
wells shall be completed into the injec-
tion zone and into any underground
sources of drinking wate ve the in-
jection zone which cot affected
by the mining operation. 1nese wells
shall be located in such a fashinn as to
detect any excursion of jection
fluids, process by-producte, or forma-
tion fluids outside the mining area or
zone. If the operation may be affected
by subsidence or catastrophic collapse
the monitoring wells shall be located
so that they will not be physically af-
fected.

(f) Where injection is into a forma-
tion which does not contain water
with less than 10,000 mg/l TDS, no
monitoring wells are necessary in the
injection stratum.

(g) Where the injection wells pene-
trate an USDW in an area subject to
subsidence or catastrophic collapse an
adequate number of monitoring wells
shall be completed into the USDW to
detect any movement of injected
fluids, process by-products or forma-
tion fluids into the USDW. The moni-
toring wells shall be located outside
the physical influence of the subsid-
ence or catastrophic collapse.

(h) In determining the nu  ver, loca-
tion, construction and frequency of
monitoring of the monitoring wells
the following criteria shall be consid-
ered:

(1) The population relying on the
USDW affected or potentially affected
by the injection operation;

(2) The proximity of the injection
operation to points of withdrawal of
drinking water;

(3) The local geology and hydrology;

(4) The operating pressures and
whether a negative pressure gradient
is being maintained;

(5) The nature and volume of the in-
jected fluid, the formation water, and
the process by-products; anc®

(6) The injection well den .

§€146.33 7 ating, monitoring, and re-
porting »<guirements.

(a) Operating requirements. Operet-
ing requirements prescribed shall, at a
minimum, specify that:

(1) Except during well stimulation
injection pressure at the wellhead
shall be calculated so as to assure that
the pressure in the injection zone
during injection does not initiate new
fractures or propagate existing frac-
tures in the injection zone. In no case,
shall injection pressure initiate frac-
tures in the confining zone or cause
the migration of injection or forma-
tion fluids into an underground source
of drinking water.

(2) Injection between the outermost
casing protecting underground sources
of drinking water and the well bore is
prohibited.

(b) Moniloring requirements. Moni-
toring requirements shall, at a mini-
mum, <~ecify:

(1) | nitoring of the nature of in-
jected 11uids with sufficient frequency
to yield representative data on its
characteristics. Whenever the injec-
tion fluid is modified to the extent
that the analysis required by
§ 146.34(a)(7)(iii) is incorrect or incom-
plete, a new analysis as required by
§ 146.34(a)(7)(iii) shall be previded to
the Director.

(2) Monitoring of injection pressure
and either flow rate or volume semi-
monthly, or metering and daily record-
ing of injected and produced fluid vol-
umes as appropriate.

(3) Demonstration of mechanical in-
tegrity pursuant to § 146.08 at least
once every five years during the life of
the well for salt solution mining.

(4) Monitoring of the fluid level in
the injection zone semi-monthly,
where appropriate and monitoring of
the parameters chosen to measure
water quality in the monitoring wells
required by § 146.32(e), semi-monthly.

(5) Quarterly monitoring of wells re-
quired by § 146.32(g).

(6) All Class III wells may be moni-
tored on a field or project basis rather
than an individual well basis by mani-
fold monitoring. Manifold monitoring
may be used in cases of facilities con-
sisting of more than one injection
well, operating with a common mani-
fold. Separate monitoring systems for
each well are not required provided
the owner/operator demonstrates that
manifold monitoring is comparable to
individual well monitoring.

[Sec. 146.33(b)(6)]
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(d) The distance to the nearest
dowr cadient water supply well;

(e) A description of the geology ana
hydrology of the area;

(f) The construction characteristics
of the well;

(g) The type and results of all me-
chanical integrity tests reported to the
Director during the first two years of
the program; and

(h) Any reporting to the Director
under § 144.51(1)(6).

Subpart —Criteria ond Standards
Applicable to Class IV Injection
Welis [Reserved]

Subpart F—Criteria and Standords
Applicable to Class V Injection
Wells

§ 146.51 Applicability.

This subpart sets forth Criteria and
Standards for underground injection
control programs to regulate all injec-
tion not regulated in Subparts B, C, D,
and E.

(a) Generally, wells covered by this
Subpart inject non-hazardous fluids
into or above formations that contain
underground sources of drinking
water. It includes all wells listed in
§ 146.5(e) but is not limited to those
types of injection wells.

(b) It also includes wells not covered
in Class IV that inject radioactive ma-
terial listed in 10 CFR Part 20, Appen-
dix B, Table II, Column 2.

§146.52 Inventory and assessment.

(a) The owner or operator of any
Class V well shall, within one year of
the effective date of an underground
injection control program, notify the
Director of the existence of any well
meeting the definitions of Class V
under his control, and submit the in-
ventory infcrmation required in 40
CFR 144.26(a).

(b) Within three (3) years of approv-
al of the State program the Director
shall complete and submit to EPA a
report containing:

(1) The information on the construc-
tion features of Class V wells, and the
nature and volume of the injected
fluids;

(2) An assessment of the contamina-
tion potential of the Class V wells
using hydrogeological data available to
the State;

(3) An assessment of the available
corrective alternatives where appropri-
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ate and their environmental and eco-
omic conseq ces; al
(4) Recommendations both for the
most appropriate regulatory approach-
es and for remedial actions where ap-
propriate.
Subpart G—Criteria and  ndards
Applicable to Ctass | Hazardous Waste
Injection Wells

[Subpart G added by 53 FR 28147, July
26, 1988]

§ 146.61 Applicability.

(a) This subpart establi: s criteria
and standards for underground injection
contro] programs to regulate M=ss |
hazardous waste injection we . Unless
otherwise noted this Subpart
supplements the requirements of
Subpart A and applies instead of
Subpart B to Class I haza)  1s waste
injection wells.

(b) Definitions.

Cone of influence means that area
around the well within which i~~reased
injection zone pressures cause by
injection into the hazardo waste
injection well would be st :sient to
drive fluids into an underground source
of drinking water (USDW).

Existing well means a Class I well
which was authorized prior to August
25,1988 by an approved State program,
or an EPA-administered py -amora
well which has become a{  ssiwell as
a result of a change in the aerinition of
the injected waste which wnnld render
the waste hazardous unde;  261.3 of
this Part.

Injection interval means that part of
the injection zone in which the well is
screened, or in which the waste is
otherwise directly emplaced.

New well means any Class 1
hazardous waste injection well which is
not an existing well.

Transmissive fault or fre~tre is a
fault or fracture that has st ient
permeability and vertical extent to
allow fluids to move between
formations.

§ 146,62 Minimum criteria for  ng.

(a) All Class I hazardous waste
injection wells shall be sit¢  such that
they inject into a formation that is
beneath the lowermost formation
containing within one quarter mile of the
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well bore an underground source of
drinking water.

(b) The siting of Class I hazardous
waste injection wells shall be limited to
areas that are geologically suitable. The
Director shall determine geologic
suitability based upon:

(1) An analysis of the structural and
stratigraphic geology, the hydrogeology,
and the seismicity of the region;

(2} An analysis of the local geology
and hydrogeology of the well site,
including, at a minimum, detailed
information regarding stratigraphy,
structure and rock properties, aquifer
hydrodynamics and mineral resources;
and

(3) A determination that the geolog
of the area can be described confiden
and that limits of waste fate and -
transport can be accurately predicted
through the use of models.

(c) Class I 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
prevent the movement of fluids into a
USDW,; and

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

(d) The owner or operator shall
demonstrate to the satisfaction of the
Director that:

(1) The confining zone is separated

rom the base of the lowermost USDW
by at least one sequence of permeable
and less permeable strata that will
provide an added layer of protection for
the USDW in the event of fluid
movement in an unlocated borehole or
transmissive fault; or

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

(3) There is no USDW present.

[Sec. 146.62(d)(3)]
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(i1i} Hele size;

{iv) Size and grade of ell casing
cirings (wel! thickness, diameter,
nominal weight, length, joint
specification and construction material);

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

(vi) Lithology of injection and
cenfining zones;

[vii) Type or grade of cement; and

{viii) Quantity and chemical
ceraposition of the injected fluid.

{2) Orie surface casing string shall, at
a miniraum, extend into the confining
bed below the lowest formation that
contains a USPW and be cemented by
circuleting cement frem the base of the
casing to the surface, using a minitnum
of 120% of the calculated annual volume,
The Direclor may require more than
120% when the geology or other
circumstances warrant it,

(3) At least one long string casing,
using a sufficient number of centralizers,
shall extend to the injection zone and
shall be cemented by circulating cement
to the surface in one or more stages:

(i} Of =fficient quantity and quality to
withstar  the maximum operating
pressure; and

(ii) In a quantity no less than 120% of
the calculated volume necessary to fill
the annular space. The Director may
reguire more than 120% when the
geology or other circumstances warrant
it.

(4) Circulation of cement may be
accomplished by staging. The Director
may approve an alternative method of
cementing in cases where the cement
cannot be recirculated to the surface,
provided the owner or operator can
demonstrate by using logs that the
cement is continuous and does not allow
fluid movement behind the well bore.

(5) Casings, including any casing
connections, must be rated to have
sufficient structural strength to
withstand, for the design life of the well:

(i) The maximum burst and collapse
pressures which may be experienced
during the construction, operation and
closure of the well; and

(i1) The maximum tensile stress which
may be experienced at any point along
the length of the casing during the
construction, operation, and closure of
the well.

8-19-88

° " a minimum, cement and cement
es must be of sul  ent quality
aiu quahtity to maintain integrity over
the design life of the welt

(d) Tubing and packer 1 Class 1
hazardous waste injection weus shall
inject fluids through tubing with a
packer set at a point specified by the
Director.

(2} In determining and specifiing
requirements for tubing and pa =, the
following factors shall be considered:

(i) Depth of setting:

(ii) Characteristics of injection fluid
(chemical content, corrosiveness,
temperature and density);

(iii) Injection pressure;

(iv) Annular pressure;

(v) Rate (intermittent or continunns),
temperature and volume of injecte
fluid;

(vi) Size of casing; and

(vii) Tubing tensile, burst, a;
ccllapse strengths.

(3} The Director may ¢ rove the use
of a fluid seal if he determines that the
following conditions ari  :t:

(i) The operator dem¢  rates that the
seal will provide a leve  protection
comparable to a packer;

(ii) The operator demonstrates that
the staff is, and will rerr dequ ly
trained to operate and r in the well
and to identify and interpret variations
in parameters of concern;

(iii) The permit containe specific
limitations on variation’  annular
pressure and loss of ant  ir fluid:

(iv} The design and constrintion of the
well allows continuous  r  ring of the
annular pressure and mass balance of
annular fluid; and

(v) A secondary system is used to
monitor the interface between the
annulus fluid and the ir  tion fluid ard
the permit contains req  2ments for
testing the system ever  iree months
and recording the results.

§146.66 Logging, samptiina. and testing
prior to new well operati(

(a) During the drilling
construction of a new Class 1 hazardous
waste injection well, a  spriate logs
and tests shall be run tu uetermire or
verify the depth, thickness. porosity,
permeability, and rock f, and the
salinity of any entraine Is in, all
relevant geologic units to assure

conformance with perforniance
standards in § 146.65, and to establish
accurate baseline data egainst which
future measurements may be compared.
A descriptive report interpreting results
of such logs and tests shall be prepared
by a knowledgeable log analyst and
submitted to the Director. Ata
minimum. such logs and tests shall
include:

(1) Deviation checks during drilling on
all holes constructed by drilling a pilot
hole which are enlarged by reaming or
another method. Such checks shall be at
sufficiently frequent intervals to
determine the location of the borehole
and to assure that vertical avenues for
fluid movement in the form of diverging
holes are not created during drilling; and

(2) Such other logs and tests as may
be needed after taking inte account the
availability of similar data in the area of
the drilling site, the construction plan,
and the need for additional information
that may arise from time to time as the
construction of the well progresses. At a
minimum, the follewing logs shall be
required in the following situations:

(i) Upon installation of the surface
casing:

(A} Resistivity, spontaneous petential,
and caliper logs before the casing is
installed; and

(B) A cement bond and variable
density log, and a temperature log after
the casing is set and cemented.

(ii) Upon installation of the long string
casing:

(A) Resistivity, spontaneous potential,
porosity, caliper, gamma ray, and
fracture finder logs before the casing is
installed; and

(B) A cement bond and variable
density log, and a temperature log after
the casing is set and cemented.

(i1i} The Director may allow the use of
an alternative to the above logs when an
alternative will provide equivalent or
better information; and

(3) A mechanica! integrity test
consisting of:

(i} A pressure test with liquid or gas:

(ii) A radioactive tracer survey:

(iii) A temperature or noise log:

(iv}) A casing inspection log, if
required by the Director; and

(v) Any other test required by the
Director.

[Sec. 146.66(a)(3)}(V)]
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(1) The gencrator of the hazardous
waste has a program 1o reduce the
volume or quantity and toxicity of such
wasle to the degree determined by the
generator to be economically
practicable; and

(2) Injection of the waste is that
practicable method of disposal currently
available to the generator which
minimizes the present and future threat
to human health and the environment,

§146.71 Closure

(a) Closure Plan. The owner or
operator of a Class I hazardous waste
injection well shall prepare, maintain,
and comply with a plan for closure of
the well that meets the requirements of
paragraph (d) of this section and is
acceptable to the Director. The
obligation to implement the closure plan
survives the termination of a permit or
the cessation of injection activities. The
requirement to maintain and implement
an approved plan is directly enforceable
regardiess of whether the requirement is
a condition of the permit.

(1) The owner or operator shall submit
the plan as a part of the permit
application and, upon approval by the
Director, such plan shall be a condition
of any permit issued.

(2) The owner or operator shall submit
any proposed significant revision to the
method of closure reflected in the plan
for approval by the Director no later
than the date on which notice of closure
is required to be submitted to the
Director under paragraph (b) of this
section.

(3) The plan shall assure financial
responsibility as required in
§134.52(a)(7).

(4) The plan shall include the
following information:

(i) The type and number of plugs to be
used;

(ii) The placement of each plug
including the elevation of the top and
bottom of each plug;

(iit) The type and grade and quantity
of material to be used in plugging;

(iv] The method of placement of the
plugs;

(v) Any proposed test or measyre to
be made;

(vi) The amount, size, and location (by
depth) of casing and any other materials
to be left in the well;
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(vii) The method and location where
casing is to be parted, if applicable;

{viii) The procedure to be used fo
meel the requircments of paragraph
({3} of this section;

{ix) The estimated cost of  sure; and

(x) Any proposed test or measure to
be made.

(5) The Director may moc ’ a closure
plan following the procedures of § 124.5.
(6) An owner or operator 8 Class ]

hazardous waste injection well who
ceases injection temporarily, may keep
the well open provided he:

(i) Has received authorization from
the Director; and

(ii) Has described actions or
procedures, satisfactory toth  irector,
that the owner or operatorw ke to
ensure that the well will not enaanger
USDWs during the period of temporary
disuse. These actions and procedures
shall include compliance with the
technical requirements applicable to
active injection wells unless waived by
the Director.

(7) The owner or operator of a well
that has ceased operations for more
than two years shall notify the Director
30 days prior to resuming operation of
the well.

(b) Notice of intent to close. The
owner or operator shall notify the
Director at least 60 days hafnre closure
of a well. At the discreti the
Director, a shorter notici »d may be
allowed.

(c) Closure report. Withi~ 80 days
after closure or at the time  the next
quarterly report (whichever is less) the
owner or operator shall submit a closure
report to the Director. If the cuarterly
report is due less than 15d. ler
completion of closure, then port
shall be submitted within 60 days er
closure. The report shall be certified as
accurate by the owner or operator and
by the person who performed g
closure operation (if othe  an the
owner or operator). Such report shall
consist of either: (1) A statement that the
well was closed in accordance with the
closure plan previously sub  !ted and
approved by the Director; or

(2) Where actual closure differed from
the plan previously submitted, a written
statement specifying the differsnces
between the previous plan anc 1e
actual closure.
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(d) Stendards for well closure. (1)

jor to closing the well, the owner or
aperator shall observe and record the
pressure decay for a time specified by
the Director. The Director shall analyze
the pressure decay and the transient
pressure observations conducted
pursuant to § 146.68(e)(1)(i) and
determine whether the injection activity
has conformed with predicted values.

(2) Frior to vell closure. sppropriate
mechanical integrity testing shall be
condicied to ensure the integrity of that
porticn of the long string czsing and
cement that will be left in the ground
after closure. Testing metheds moy
include:

(i) Pressure tests with lignid or gas:

(i1} Radioactive tracer surveys:

(iii) Noise, temperature. pipe
evaluation, or cement bond logs; and

(iv) Any other test required by the
Director.

(3) Prior to well clesure, the well shall
be flushed with a buffer fluid.

(4) Upon closure, a Class T hazardous
waste well shali be plugged with cement
in a manner that will not allow the
mevement of fluids into or between
USDWs,

(5) Placement of the cement plugs
shall be accomplished by one of the
following:

(i) The Balance Method;

(i) The Dump Bailer Mcthod:

(iii) The Two-Plug Method: or

(iv) An alternate method, approved by
the Director, that will reliably provide a
cemparable level of protection.

(6) Each plug used shall be
appropriately tagged and tested for seal
and stability before closure is
completed.

(7) The well to be closed shall beina
state of static equilibrium with the mud
weight equalized top to bottom, either
by circulating the mud in the well at
least once or by a comparable method
prescribed by the Director, prior to the
clacement of the cement plug(s].

§ 146.72 Post-closure care.

(a) The owner or operator of a Class 1
hazardous waste well shall prepare,
maintain, and comply with a plan for
post-closure care that meets the
requirements of paragraph (b) of this
section and is acceptable to the
Director. The obligation to implement
the post-closure plan survives the
termination of a permit or the cessation

[Sec. 146.72(a)]
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