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term does not apply to carbon dioxide 
capture or transport. 

Geologic sequestration project means an 
injection well or wells used to emplace 
a carbon dioxide stream beneath the 
lowermost formation containing a 
USDW; or, wells used for geologic se-
questration of carbon dioxide that have 
been granted a waiver of the injection 
depth requirements pursuant to re-
quirements at § 146.95; or, wells used for 
geologic sequestration of carbon diox-
ide that have received an expansion to 
the areal extent of an existing Class II 
enhanced oil recovery or enhanced gas 
recovery aquifer exemption pursuant 
to §§ 146.4 and 144.7(d) of this chapter. It 
includes the subsurface three-dimen-
sional extent of the carbon dioxide 
plume, associated area of elevated 
pressure, and displaced fluids, as well 
as the surface area above that delin-
eated region. 

Injection zone means a geologic for-
mation, group of formations, or part of 
a formation that is of sufficient areal 
extent, thickness, porosity, and perme-
ability to receive carbon dioxide 
through a well or wells associated with 
a geologic sequestration project. 

Post-injection site care means appro-
priate monitoring and other actions 
(including corrective action) needed 
following cessation of injection to en-
sure that USDWs are not endangered, 
as required under § 146.93. 

Pressure front means the zone of ele-
vated pressure that is created by the 
injection of carbon dioxide into the 
subsurface. For the purposes of this 
subpart, the pressure front of a carbon 
dioxide plume refers to a zone where 
there is a pressure differential suffi-
cient to cause the movement of in-
jected fluids or formation fluids into a 
USDW. 

Site closure means the point/time, as 
determined by the Director following 
the requirements under § 146.93, at 
which the owner or operator of a geo-
logic sequestration site is released 
from post-injection site care respon-
sibilities. 

Transmissive fault or fracture means a 
fault or fracture that has sufficient 
permeability and vertical extent to 
allow fluids to move between forma-
tions. 

§ 146.82 Required Class VI permit in-
formation. 

This section sets forth the informa-
tion which must be considered by the 
Director in authorizing Class VI wells. 
For converted Class I, Class II, or Class 
V experimental wells, certain maps, 
cross-sections, tabulations of wells 
within the area of review and other 
data may be included in the applica-
tion by reference provided they are 
current, readily available to the Direc-
tor, and sufficiently identified to be re-
trieved. In cases where EPA issues the 
permit, all the information in this sec-
tion must be submitted to the Regional 
Administrator. 

(a) Prior to the issuance of a permit 
for the construction of a new Class VI 
well or the conversion of an existing 
Class I, Class II, or Class V well to a 
Class VI well, the owner or operator 
shall submit, pursuant to § 146.91(e), 
and the Director shall consider the fol-
lowing: 

(1) Information required in 
§ 144.31(e)(1) through (6) of this chapter; 

(2) A map showing the injection well 
for which a permit is sought and the 
applicable area of review consistent 
with § 146.84. Within the area of review, 
the map must show the number or 
name, and location of all injection 
wells, producing wells, abandoned 
wells, plugged wells or dry holes, deep 
stratigraphic boreholes, State- or EPA- 
approved subsurface cleanup sites, sur-
face bodies of water, springs, mines 
(surface and subsurface), quarries, 
water wells, other pertinent surface 
features including structures intended 
for human occupancy, State, Tribal, 
and Territory boundaries, and roads. 
The map should also show faults, if 
known or suspected. Only information 
of public record is required to be in-
cluded on this map; 

(3) Information on the geologic struc-
ture and hydrogeologic properties of 
the proposed storage site and overlying 
formations, including: 

(i) Maps and cross sections of the 
area of review; 

(ii) The location, orientation, and 
properties of known or suspected faults 
and fractures that may transect the 
confining zone(s) in the area of review 
and a determination that they would 
not interfere with containment; 
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(iii) Data on the depth, areal extent, 
thickness, mineralogy, porosity, per-
meability, and capillary pressure of the 
injection and confining zone(s); includ-
ing geology/facies changes based on 
field data which may include geologic 
cores, outcrop data, seismic surveys, 
well logs, and names and lithologic de-
scriptions; 

(iv) Geomechanical information on 
fractures, stress, ductility, rock 
strength, and in situ fluid pressures 
within the confining zone(s); 

(v) Information on the seismic his-
tory including the presence and depth 
of seismic sources and a determination 
that the seismicity would not interfere 
with containment; and 

(vi) Geologic and topographic maps 
and cross sections illustrating regional 
geology, hydrogeology, and the geo-
logic structure of the local area. 

(4) A tabulation of all wells within 
the area of review which penetrate the 
injection or confining zone(s). Such 
data must include a description of each 
well’s type, construction, date drilled, 
location, depth, record of plugging and/ 
or completion, and any additional in-
formation the Director may require; 

(5) Maps and stratigraphic cross sec-
tions indicating the general vertical 
and lateral limits of all USDWs, water 
wells and springs within the area of re-
view, their positions relative to the in-
jection zone(s), and the direction of 
water movement, where known; 

(6) Baseline geochemical data on sub-
surface formations, including all 
USDWs in the area of review; 

(7) Proposed operating data for the 
proposed geologic sequestration site: 

(i) Average and maximum daily rate 
and volume and/or mass and total an-
ticipated volume and/or mass of the 
carbon dioxide stream; 

(ii) Average and maximum injection 
pressure; 

(iii) The source(s) of the carbon diox-
ide stream; and 

(iv) An analysis of the chemical and 
physical characteristics of the carbon 
dioxide stream. 

(8) Proposed pre-operational forma-
tion testing program to obtain an anal-
ysis of the chemical and physical char-
acteristics of the injection zone(s) and 
confining zone(s) and that meets the 
requirements at § 146.87; 

(9) Proposed stimulation program, a 
description of stimulation fluids to be 
used and a determination that stimula-
tion will not interfere with contain-
ment; 

(10) Proposed procedure to outline 
steps necessary to conduct injection 
operation; 

(11) Schematics or other appropriate 
drawings of the surface and subsurface 
construction details of the well; 

(12) Injection well construction pro-
cedures that meet the requirements of 
§ 146.86; 

(13) Proposed area of review and cor-
rective action plan that meets the re-
quirements under § 146.84; 

(14) A demonstration, satisfactory to 
the Director, that the applicant has 
met the financial responsibility re-
quirements under § 146.85; 

(15) Proposed testing and monitoring 
plan required by § 146.90; 

(16) Proposed injection well plugging 
plan required by § 146.92(b); 

(17) Proposed post-injection site care 
and site closure plan required by 
§ 146.93(a); 

(18) At the Director’s discretion, a 
demonstration of an alternative post- 
injection site care timeframe required 
by § 146.93(c); 

(19) Proposed emergency and reme-
dial response plan required by 
§ 146.94(a); 

(20) A list of contacts, submitted to 
the Director, for those States, Tribes, 
and Territories identified to be within 
the area of review of the Class VI 
project based on information provided 
in paragraph (a)(2) of this section; and 

(21) Any other information requested 
by the Director. 

(b) The Director shall notify, in writ-
ing, any States, Tribes, or Territories 
within the area of review of the Class 
VI project based on information pro-
vided in paragraphs (a)(2) and (a)(20) of 
this section of the permit application 
and pursuant to the requirements at 
§ 145.23(f)(13) of this chapter. 

(c) Prior to granting approval for the 
operation of a Class VI well, the Direc-
tor shall consider the following infor-
mation: 

(1) The final area of review based on 
modeling, using data obtained during 
logging and testing of the well and the 
formation as required by paragraphs 
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(c)(2), (3), (4), (6), (7), and (10) of this 
section; 

(2) Any relevant updates, based on 
data obtained during logging and test-
ing of the well and the formation as re-
quired by paragraphs (c)(3), (4), (6), (7), 
and (10) of this section, to the informa-
tion on the geologic structure and 
hydrogeologic properties of the pro-
posed storage site and overlying forma-
tions, submitted to satisfy the require-
ments of paragraph (a)(3) of this sec-
tion; 

(3) Information on the compatibility 
of the carbon dioxide stream with 
fluids in the injection zone(s) and min-
erals in both the injection and the con-
fining zone(s), based on the results of 
the formation testing program, and 
with the materials used to construct 
the well; 

(4) The results of the formation test-
ing program required at paragraph 
(a)(8) of this section; 

(5) Final injection well construction 
procedures that meet the requirements 
of § 146.86; 

(6) The status of corrective action on 
wells in the area of review; 

(7) All available logging and testing 
program data on the well required by 
§ 146.87; 

(8) A demonstration of mechanical 
integrity pursuant to § 146.89; 

(9) Any updates to the proposed area 
of review and corrective action plan, 
testing and monitoring plan, injection 
well plugging plan, post-injection site 
care and site closure plan, or the emer-
gency and remedial response plan sub-
mitted under paragraph (a) of this sec-
tion, which are necessary to address 
new information collected during log-
ging and testing of the well and the 
formation as required by all para-
graphs of this section, and any updates 
to the alternative post-injection site 
care timeframe demonstration sub-
mitted under paragraph (a) of this sec-
tion, which are necessary to address 
new information collected during the 
logging and testing of the well and the 
formation as required by all para-
graphs of this section; and 

(10) Any other information requested 
by the Director. 

(d) Owners or operators seeking a 
waiver of the requirement to inject 
below the lowermost USDW must also 

refer to § 146.95 and submit a supple-
mental report, as required at § 146.95(a). 
The supplemental report is not part of 
the permit application. 

§ 146.83 Minimum criteria for siting. 

(a) Owners or operators of Class VI 
wells must demonstrate to the satisfac-
tion of the Director that the wells will 
be sited in areas with a suitable geo-
logic system. The owners or operators 
must demonstrate that the geologic 
system comprises: 

(1) An injection zone(s) of sufficient 
areal extent, thickness, porosity, and 
permeability to receive the total an-
ticipated volume of the carbon dioxide 
stream; 

(2) Confining zone(s) free of 
transmissive faults or fractures and of 
sufficient areal extent and integrity to 
contain the injected carbon dioxide 
stream and displaced formation fluids 
and allow injection at proposed max-
imum pressures and volumes without 
initiating or propagating fractures in 
the confining zone(s). 

(b) The Director may require owners 
or operators of Class VI wells to iden-
tify and characterize additional zones 
that will impede vertical fluid move-
ment, are free of faults and fractures 
that may interfere with containment, 
allow for pressure dissipation, and pro-
vide additional opportunities for moni-
toring, mitigation, and remediation. 

§ 146.84 Area of review and corrective 
action. 

(a) The area of review is the region 
surrounding the geologic sequestration 
project where USDWs may be endan-
gered by the injection activity. The 
area of review is delineated using com-
putational modeling that accounts for 
the physical and chemical properties of 
all phases of the injected carbon diox-
ide stream and is based on available 
site characterization, monitoring, and 
operational data. 

(b) The owner or operator of a Class 
VI well must prepare, maintain, and 
comply with a plan to delineate the 
area of review for a proposed geologic 
sequestration project, periodically re-
evaluate the delineation, and perform 
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