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C\\'IRO:'\'!\IE:\'TAL PROTECTIO:\ AGEI\CY CRITERIA AND STAl\OARDS 
FOR THE C:\DERGROC:\D l:\JECTIO~ CO:\TROL PROGRA:\1 

(40 CFR 146; 45 FR 42500, June 24, 1980, Effective July 24, 1980; Amended by 46 
FR 43160, August 27, 1981; 47 FR 4998, February 3, 1982; 47 FR 32129, July 26, 
1982; 48 FR 14153, April 1, 1983; 48 FR 31404, July 8, 1983; 53 FR 28147, July 26, 
1988; 53 FR 37408, September 26, 1988) 

!Ediror's nore: EPA October 29, 1987, 
grclnt ed interim appr01a l for t110 yea rs fo r 
th e use of fluid !c,·el monit oring in con
ju nction with oil / wat er cu t mon~oring as 
a n a ltern ati1·c to test s ,pecificd in I 46 .8(b) 
f,1r test in g the mec han ica l integrity of a 
11cll\ tubul a r goods (52 FR 41591). 

EP,\ , a id a ppro\'a l of this altern a tive 
tc,1 method. kno11 n as the du a l-completi on 
mon it or in g test , 11 ill become effecti,·c No
, ember 31 . 1987. and wi ll apply only to 
J uul-com ple tion Class 11 injection 11ells in 
\1 ,1nta na. \\ ')omi ng. Ka n as, Nebraska. 
\lichigan. and the O,age Minernl Rese rl'e 
in Osage County. Oklahoma. ] 

/ Ediror's nore: EPA Sept. 26, 1988, 
gra nted interim appro,·a l fo r use of an 
;i ltc rna ti, e method to the fluid migration 
adjacent to an injection well and extended 
the use of a nothe r method used to test the 
mechanica l int egri t) of an injection 11ell's 
tubula r go,1ds (:'>3 1- R 37 294, 37296 ). 

Ffkcti,c Oct. 26. EPA sa id the Ox)gen 
.\c·1i1 ~ti L,n \0 .-\ J me t od ca n be u,ed ior 
the ne xt t\\ O )Cars as an a lternative to 
exi t ing tests for demonstrating the ab
, cncc of fl uid mo,·eme nt behind the injec
t ion 11 el l as ing a, specified in 146. (c) . 
During the interim t11 0-year approval peri
od . the agency said it will study the met h
od to verif) 11 hether it provides compara
ble resul ts to the exi sting tests. 

EPA con currently granted an additional 
,i x mon th s. effective Sept. 26, for the use 
of the 11 a ter-in-a nnulus mechanical integ
rity test th at had been approved fo r exist
ing Cla, s 11 enha nced recove ry wells in 
speci fic counties in ' ew York a nd 
Penns~ lvania. 

The agency is requesting comments on 
bnt h act ions. ] 

PART 146-UNDERGROUN0 INJEC
TION CO NTROL PROGRAM: CRITE
RIA AND ST ANO ARDS 

Subpart A-General Provi1ion1 

Sec. 
146.1 Appl icability and scope. 
146.2 Law authorizing these regulations. 
146.3 Defin itions. 
146.4 Criteria for exempted aquifers . 
146.5 Classification of injection wells. 
146.6 Area of rel'iew. 
146.7 Correcti1·e action. 
146.8 Mechanical integrity. 
146.9 Criteria for establishing permitting 

priorities. 
146.10 Plugging and abandoning Class 1-111 

wells. 

Subpart 8-Criferia and Sta ndards Applicable 
ta Clou I Wells 

146.11 Applicability. 
146.12 Construct ion requirements. 
146.13 Ope rat ing. monitoring and report

ing requi remen ts . 
Sec. 
146.14 Informat ion to be considered by th e 

Director. 
146.15 Mid-cou rse evaluation requi rem ents. 

Subpart C-Criferio ond Standards App licab le 
to Cla u II Well, 

146.21 Applicability. 
146.22 Construction requirements. 
146.23 Operating, monitoring, and report

ing requ irements. 
146.24 Information to be considered by the 

Director. 
146.25 Mid-course el'aluation requirements. 

Subpart 0-Crife ri a and Standard s Appl icable 
to Clau Ill Wells 

146.3 1 Applicability. 
146.32 Const ru ction requirements. 

146.33 Operating, monitoring and report
ing requirements. 

146.34 Information to be considered by the 
Director. 

146.35 Mid-course ernluation requirements. 

Subpart E-Crif eria and Standa rd, App li cable 
lo Clau IV lniect ion Wells [Reurved] 

Subpart F-Crilerio and Standa rds Applicable 
lo Clau V In jection Wells 

146.51 Applicability. 
146.52 In\'entory and assessment. 

Authority: Safe Drinking Water Acl, 42 
U.S.C. 300f et seq. ; Resource Conservat i,m 
and Recovery Act, 42 U.S.C. 6901 et seq. 
!Revised by 53 FR 21 47, Jul y 26, 1988; 
53 FR 37408. September 26, 1988 ] 

Subpart A-General Provision, 

§ 1~6.1 Applicabili ty and scope. 

(a) Th is part sets forth techni cal cri
teria and standards for th e Under
groun d Injection Con trol Program . 
This part should be r ead in conjunc
tion with 40 CFR P arts 124. 144. and 
145, which also apply to UIC pro
grams. 40 CFR Part 144 defines the 
regulatory fram ework of EPA adminis
tered permit programs. 40 CFR P a r t 
145 describes the elements of an ap
provable State program and proce
dures for EPA approval of S tate par
ticipation in th e permit programs. 40 
CFR Part 124 desc ribes the procedures 
the Agency will use for issuing permits 
under the covered programs. Certain 
of these procedures will also apply to 
State-administe red 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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program by the Administrator, any 
ur,dc-rgrou nd injection which is not au
tho r ized by the Director by rule or by 
pcrrr, it is unl a \\·ful. 

1i 1~6.2 Law author;zing these regulations. 

The laws authorizing these regula
ti ons and all othe r UIC program regu
lat ions are refe renced in 40 CFR Part 
H.4 . Th ey include sections 1421, 1422, 
1423 , 1431, i445, 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 Am endments of 1977 <Pub. L. 
95- 190). 

§ 1~6.3 Ddinitions. 

The following defin \tions apply to 
the underground injection control pro
gram. 

Abandoned we ll 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
t nded purpose or for obser\'ation pur
poses. 

Administrator means th e Adminis
t rator of the United States Em·iron
mental P rotection Age ncy, or an au
thorized representa ti\·e. 

Application means the EPA stand
ard national forms for applying for a 
p rmit, in cluding any additions, revi 
s ions or modificatioP.s to the forms ; or 
forms approved by EPA for use in ap 
pro·,ed States, including any approved 
modifications or revisions. For RCRA. 
application also includes the informa
tion requi red by the Director under 
§ 122.25 <con tents of Part B of the 
RCRA application). 

Aquifer means a geological forma 
tion. 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 re,•iew m eans the area sur
rounding an injection well described 
accord ing to the criteria set forth in 
§ 146.06 or in the case of an area 
permit, th e project area plus a circum
scribing area the width of which is 
either 1

/ , of a mile or a number calcu
lated acco rd ing to the criteria set 
forth in§ 146.06. 

Casing means a pipe or tubing of ap
propria te material, of varying diame
ter and weight. lowered into a bore
hole during or afte r drilling in order to 
support the sides c f the hole and thus 
pre\·ent the wall s from ca\·ing, to pre
\'ent loss of drilling mud into porous 
ground . or to pre\·ent wat er. gas, or 
other fluid from ente ring or leav ing 
the hole. 

Catastrophic collapse means the 
sudden and utter failure of overlying 
"strata" caused by removal of underly
ing materials. 

Cementing means the operation 
whereby a cement slurry is pumped 
into a drill ed hole and / or forced 
behind the casing. 

Confining bed means a body of im
permeable or distinctly less permeable 
material stratigraphically adjacent t o 
one or more aqui fers. 

Confining zone means a geological 
formation , group of formations, or 
part of a formation that is capable of 
lim it ing fluid mo\'ement above an in
jection zone . 

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

Conven tional mine means an open 
pit or unde rground excavation for the 
production of minerals. 

"Director" means the Regiorni l 
Administra!or, the State director or the 
Tribal director as th e context requires, 
or an authorized representative. Wh en 
there is no approved Stat e or Tribal 
p. ogram, and there is an EPA 
administered program. "Director" mean8 
the Regiono I Administrator. When there 
is an approved State or Tribal program, 
"Director" normally means the State or 
Tribal direc tor. In some circumstances , 
however, EPA retains the au th ority to 
tal-e certain actions even when there is 
an appro'lled St a te or Tribal program. 
(For example, when EPA has issued an 
"PDES pe rm it prior to the approva l of a 

StJte program, EPA rr,c1y retain 
ju, isdiclion over th d t permi t after 
program approva l; see § 123.69). In such 
r: ;ises. th e term "Dir ctor" medns the 
Regional Administrator and no t the 
State or Tribal directo r. 
[Amended by 53 FR 37408, September 
26. 1988 ] 

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

Effective date of a V IC program 
m eans the date that a State UIC pro
gram is appro\'ed or established by the 
Administrator . 

En v ironmental Protection Agency 
(" EPA") means the United S tates En
\·ironmental Protection Agency. 

EPA means t h e United S tates "Envi
ronmental Protect ion Agency." 

Exempted a.cquifer means an aquifer 
or its portion that meets the criteria in 
the definition of "underground sou rce 
of drinking water" but which h as been 
exempted acco rdi ng to the procedures 
of§ 144.S(b). 

Environment Reporter 

FEDERAL REGULATIONS 

Existing injec tion well m eans an "in
jection well" other than a "new injec
ti on well." 

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

Fac i l i ty or activity means any 
''HWM facility, " UIC " injection well, " 
NPDES "poin t source," or State 404 
dredge and f ill 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 m eans a surface or zone of 
rock fracture along which there has 
been displacement. 

Flo w rate means t he 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. 

Fo nnation means a body of rock 
characterized by a degree of lithologic 
homogeneity which is prevaili ngly, but 
not necessarily, tabular and is mappa
ble on the earth's surface or t raceable 
in the subsurface. 

Fonnation fluid means "flu id " 
present in a "formation" under natu
ral conditions as opposed to intro
duced fluids , such as drilling mud. 

G enerator means any person, by site 
location , whose act or process pro
duces hazardous waste identi fi ed or 
listed in 40 CFR Part 261. 

Ground wate r means water below 
the land surface in a zone of satura
tion. 

Hazardous w aste means a hazardous 
wast e as defined in 40 CFR 261.3. 

H azardous Waste Man agement facil
ity (''HWM facility" ) means all contig
uous land. and structures. other ap
purt enances, and improvements on the 
land used for treating, storing, or dis
posing of hazardous waste. A fa cility 
may consist of several treatment, stor
age, or disposal operational uni ts <for 
example, one or mo re landfills, surface 
impoundments, or combination of 
t hem ). 

H WM facility means "Hazardous 
Waste Management facility." 

"Indian Tribe" means any lntlia n 
Tribe having a Federally recognized 
governing body carrying out suhstantial 
governmental duti es and powers over a 
ddi mi d area . 

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

[Sec. 146.3] 
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' INJECT ION WELLS CRITERI A 

I njection well means a " well .. into 
which " fluids" are being injected. 

Injection zone means a geological 
"forma tion", group of forma tions, or 
part of a formation receiving fluids 
through a well. 

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

O wner 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 flu id-tight seal. 

Pennil means an authorization, Ii • 
cense, or equ ivalent control document 
issued by EPA or an "approved S tate" 
to implement the requirements of this 
part and Parts 124, 144 , and 145. 
Permi t 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." 

Plu gging means t h e act or process of 
stoppin g the flo w 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 con t ain a well Jog, descr iption 
of amounts and types of plugging ma
terial used, t he method employed for 
plugging, a descript ion of formations 
which are sealed and a graphic log of 
the well showing format ion 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. 

Radioacti ve waste means any waste 
which contains radioactive material in 
concentrations V,'hich exceed those 
listed in 10 CFR Part 20 , Appen dix 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(f) el 
seq.). 

Si te means the land or water area 
where any facili ty or activity is ph ys
ica lly located or conducted, includ ing 
adjacent land used in connection with 
t he fa .::i lity or activity. 

Sole or prin cipal source acqu ifer 
means an aquifer which has been des• 

ignated by the Admin istrator pursuant 
to section 1424 <a l or (e) 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 responsibi lity is divided among two 
or more Stale, interstat e, or Tribal 
agencies, "Sta te Director" means the 
chief admini strative officer of the State. 
inters ta le, or Triba l agency authorized 
to perform the particular procedure or 
func tion to wh ich reference is made. 
[Amended by 53 FR 37408, Septe mber 
26, 1988 ) 

Stratum (plural strata) means a 
single sedimentary bed or layer, re • 
gardless of thickness, that consists of 
generally t he 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 mining or solution 
of solids, either artificially or from 
natural causes; compaction due to wet
ting (Hydrocompaction); ox idation of 
organic matter in soils; or added load 
on the land surface. 

Surface casing means the first st ring 
of well casing to be inst alled in the 
well. 

Total dissolved soli ds ("TDS" ) 
means the total dissolved <filterable) 
solids as determined by use of the 
method specified in 40 CFR Part 136. 

S-619 
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through a dug well. wh e , e the depth 
of the du g we ll is gr ate r than th e 
largest surface dimens ion. 

Well plug means a watertight and 
gastight seal installed in a borehole or 
well t o prevent movement of flu ids . 

Well st imulation 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 wastewate r 
to move more readily into the forma
tion, and includes <ll surging, (2) jet
ting, (3 ) blasting, <4) acid izing, (5) hy
draulic fracturing. 

Well monitoring means the m easure
ment, by on-site instrumen ts or labo
rat ory methods, of t he quality of 
wat er 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 l It cannot now and will not in the 
fu ture serve as a source of drinking 
water because: 

(1 l It is mineral, hydrocarbon or geo
thermal energy producing, or can be 
demonst rated by a permit applicant as 
part of a permit application for a Class 
II or III operation to contain m inerals 
or hydrocarbons that considering t h eir 
quan tity and location are expected to 
be commercially producible. VIC means the Underground Injec• 

tion Control program under Part C of 
the Safe Drinking Water Act, includ
ing an "approved program." 

(2) It is situated a t a depth or loca
tion which makes recovery of water 
for drinking water pu rposes economi 

a cally or technologically impract ical; Underground injection means 
"well injection ." 

Underground source of drinking 
water <USDW ) means an aquifer or its 
port ion: 

< 1 )(i) Which supplies any public 
water system; or 

(i i) Which contains a sufficient 
quantity of ground water to supply a 
public water system; and 

<Al Currently supplies dr inking 
water for human consumption; or 

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

< 4 l It is located over a Class III well 
m ining area subject to subsidence or 
catastrophic collapse; or 

<c l The total dissolved solids con tent 
of the ground wa ter is more than 3,000 
and less than 10,000 mg/I and it Is not 
reasonabl y ex pected to su ppl y a public 
water system . <B l Contains few er than 10,000 mg / l 

total dissolved solids; and 
(2) Wh ich is not an exempted aqui- § 146.5 Classification of injection well s. 

fer. Injection we lls are classified as fol-
VSD W means "underground source lows: 

of drinking water." (a ) Class I. (1) Wells used by genera-
Well means a bored, drill ed or driven tors of h azardous waste or owners or 

shaft, or a dug hol e, whose depth is operators of hazardous waste manage
greater than the largest surface di- ment facilities to inject hazardous 
mension. waste beneath the lowermost form a• 

Well injec tion means the subsurface tion conta ining, within one quarter 
emplacement of fluids through a < 11.) mile of t h e well bore, an under
bored, drilled or dri ven well; or ground source of drinking water. 

[Sec. 146.5(a)(1)] 
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(2) O t h er industrial and municipal 
di sposal wells which inject fluids be
neath the lowermost formation con
tain ing , within one quarter mile of the 
well bore , an underground source of 
drinking water. 

(b) Cl.ass II. Wells which inject 
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. 

(c) Cl.ass III. 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 ls included in Class V. 

(3) Solution mining of salts or 
potash. 

(d) Cl.ass IV. (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 own ers or operators of ra
dioactiYe waste d isposal sites to dis
pose of hazardous waste or radioactive 
waste into a formation which within 
one qua rter ( ¼) mile of the well con
tains an undergroun d source of drink
ing water. 

(2) Wells u ed by generators of h az
ardous waste or of rad ioactive waste, 
by owners or operators of hazardous 
waste m anagem ent facilities, or by 
owners or ope rators of rad ioactive 
waste disposal sites to dispose of haz
ard ous waste or rad ioactive waste 
a bo\·e a formation which within one 
quarter < ¼ ) 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 
haza rdous waste management facili 
ties to di spose of hazardous waste, 
which cannot be classified under 
§ 146.05(a)<l ) or§ 146.05(d ) (}) 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> Class V. Injection wells not in
cluded in Class I, II , III, or IV. Class V 
wells include: 

( 1 > Air cond itionin g return flow 
wells used to return to the supply aq
uifer the water used for heating or 
cooling in a h eat pump; 

(2) Cesspools including multiple 
dwelling, community or regional cess
pools, or other de\·ices that receive 
wastes which ha\·e an open bottom 
and sometimes have perforated sides. 
The UIC requirements do not apply to 
single famil y residential cesspools nor 
to non-residential cesspools which re
ceive solely sanitary wastes and have 
the capacity to serve fewer than 20 
persons a day. 

(3) Cooling water return flow wells 
u£ed to inject water pre\·iously used 
for cooling; 

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

( 5) Dry wells used for the injection 
of wastes into a subsurface formation; 

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

(7) Salt water intrusion barrier wells 
used to inject water into a fresh water 
aquife r to prevent the intrusion of salt 
water into the fresh water ; 

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

< 9) Septic system wells used to inject 
the waste or effluent from a multiple 
dwelling, business establishment, com
munity or regional business establish
ment septic tank. The UIC require
ments do not apply to single family 
resident ial septic system wells, nor to 
non-residential septic system wells 
which are used solely for t h e disposal 
of sanitary waste and have th e capac
ity to serve fewer than 20 persons a 
day. 

<10) Subsidence 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
a ted with the overdraft of fresh water; 

< 11 l Radioactive waste disposal wells 
other than Class IV; 

<12) Injection wells associated with 
the recovery of geothe rmal energy for 
heating, aquaculture and production 
of electric power. 

<13 ) Wells used for solution mining 
of conrentiona.l 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; 

(1 5) Injection wells used in expe rl 
mental technologies. 
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<16) In jection wells used for in situ 
recovery of lignite, coal, tar sands, and 
oil shale. 

§ 146.6 Area cf review . 

The area of re\·iew for each injection 
well or each fi eld , project or area of 
the State shall be determined accord
ing to either paragraph (al or <b) of 
this section. Th e Director may solicit 
input from the owners or operators of 
injection wells within th e State as to 
which met hod is most appropriate fo r 
each geographic area or fiel d. 

(a) Zone of endangering i11f7.1Je11ce. 
(1) The zone of endangering influence 
shall be: 

(i) In the case of appl ica ion (s) for 
well permi t<s) under§ 122.38 that area 
the rad ius of which is the lateral dis
tance in which th e pressures in the in
jection zon e may cause t he migration 
of the injection and / or formation 
fluid into an underground source of 
drinking wa te r ; or 

(ii) In the case of an application 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 perim eter of the 
project area , in which the pressures in 
the injection zone may cause t h e mi
gration of the injection and / or forma
tion fluid into an underground source 
of dr inking water. 

(2) Computation of the zone of en
dangering influence ma y 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. T he 
following mod ified Th eis equation il
lustrates one form which the mathe
matical model may take. 

where: 

X 

2.25 KHt 

SID' 

4,-KH <h. - h ..,, S ,G ,> 

2.3Q 

r = Radius of endangering infl uence from in
jection well (length) 

k = H ydraulic condu ctivity of the injection 
zone Clength / tlme) 

H = Th ickness of th e injection zone (length) 
t = T ime of injection <time> 
S = S torage coeffici ent (dimens ion less) 
Q = In jection rate <volume / time ) 
h .. = Observed original hydros,at 1c head of 

injection zone Clengthl measured from 
the base of the lowermost u n,- • · , ·- ·. 
source of drinking water 

h. = Hydrostatic h ead of L .c ~t'i. ·r, , . .:. 

[Sec. 146.6(a)(2)] 
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INJECTION WELLS CRITERIA 

sou rce of drinking water (len gth > m eas
ured from the base of the lowest under
ground source of drink ing water 

S,G ,= Speci f!c gravity of fluid in the injec-
tion zone (dimensionless) 

1T= 3.142 (dimensionless> 
The above equation is based on the 
following assumptions: 

<il The injection zone is homogenous 
and isotropic; 

Ciil The injection zone has infinite 
area extent: 

Ciiil The injection well penetrates 
the entire t hickness of the injection 
zone: 

Civ l The well diameter is infinitesi
mal compared to "r" when injection 
time is longer than a few minutes: and 

(vl The emplacement of fluid into 
the injection zone creates instantane
ous increase in pressure. 

<bl F ixed radius. (ll In the case of 
application(s) for well permit<s) under 
§ 122.38 a fixed radius around the well 
of not Jess than one-fourth < ¼ ) 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-fou rth < ¼) 

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 histor ical practices in 
the area. 

Cc) 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 < ¼) 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, t he 
following criteria and factors shall be 
considered by the Director: 

(a) Nature and volume of injected 
fluid; 

Cb ) Nature of native fluids or by-
products of injection; 

(c) Potentiall y affected population; 
<d ) Geology; 
<el Hydrology; 
(f} History of the injection oper

ation; 

(gl Completion and plugging records; 
Chl Abandonment procedures in 

effect at the time the well was aban
doned; and 

<i> H ydraulic connections with un
derground sources of drinking water. 

§ 146.8 Mechanical integrity. 

I Sec 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 )(l) of this section: 

c 1) Moni toring of annulus pressure; 
or 

(2l P ressure test with liquid or gas; 
or 

( 3) Records of moni toring showing 
the absence of significant changes in 
the relationship bet ween injection 
pressure and injection flow rate for 
the foll owing Class II enhanced recov
ery wells: 

Ci) Existing wells completed without 
a packer proYided that a pressure test 
has been performed and the data is 
arnilable and provided further that 
one pressure test shall be performed 
at a t ime when the well is shut down 
and if the running of such a test will 
not cause fur ther loss of significa!1t 
amounts of oil or gas; or 

(ii) Existing wells const ructed with
out a Jong string casing. but with sur
face casing which terminates at the 
base of fresh water pro1·ided that local 
geological and hydrological features 
allow such construction and pro1·ided 
further that the annular space shall 
be 1·isually inspected. For these wells, 
the Director shall prescr ibe a monitor
ing program which will Yerify the ab
sence of significant fluid mo1·ement 
from the injection zone into an 
USDW. 

<cl One of the following methods 
must be used to determine the absence 
of significant flui d movement under 
paragraph (a)( 2) of this section: 

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

(2) For Class II only, cementing 
records demonstrating the presence of 
adequate cement to prevent such mi
gration; or 
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<3) For Class III wells whe re the 
nature of the casing preclu des th e use 
of the logging techn iqu s prescri bed at 
paragraph Cc)( 1) of this section, ce
menting records demonstrating the 
presence of adequate cement to pre
vent such migration : 

(4) For Class III well s where the Di
rector elects to rel y on cementing 
records to demonstrate the absence of 
significant fluid movement, the moni
toring program prescr ibed by 
§ 146.33 (b ) shall be designed to ve rify 
the absence of significant fluid move
ment. 

Cd ) The Director may aJJow the use 
of a test to demonstrate mechanical 
in tegrity other than those listed in 
paragraphs <bl and Cc H2) of this sec
tion with tile written appro1·aJ of the 
Administrator . To obtain approval. the 
Director shall submit a written re
quest to the Admin istrator , 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 t he 
time of approval by the Administrator. 

(el In conducting and ernl uating the 
tests enumerated in this section or 
others to be allowed by the D irector. 
the owner or operat.or and the Direc
tor shall apply methods and standards 
generally accepted in the industry. 
When the owner or operator reports 
the results of mechanica l integrity 
tests to the Director , h e shall inclu de 
a description of the test (sl and the 
method <s ) used. In making his / he r 
ernl uation , the Director shaJI re,·iew 
monitoring and other test data sub
mitted since the prev ious evaluation . 

§ 146.9 Criteria for establi shing 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 <al, Cc), Cg) or § 144.22<fl, the 
Director shall base these priorities 
upon consideration of the following 
factors : 

(al Injection wells known or suspect
ed to be contaminating under ground 
sources of drinking water: 

(bl Injection wells known to be in
jecting fluids containing hazardous 
contaminants; 

[Sec. 146.9(b)] 
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Cc) Lik elihood of contamination of 
underground sources of drinking 
water; 

(dl Potentially affected population; 
<el Injection wells violating existing 

State requirements; 
(f) Coordination with the issuance of 

permits requi red by other State or 
Federal permit programs; 

(gl Age and depth of the injection 
well; and 

< h l Expiration dates of existing 
State permits. if any. 

§ 146.10 Plugging and abandoning Class 
I-III wells. 

<a l Prior to abandoning Class I to III 
wells the well shall be plugged with 
cement in a manner which will not 
allow the movement of fluids either 
into or between underground sources 
of drinking water. The Director may 
allow Class III wells to use other plug. 
ging materials if he is satisfied that 
such materials will prevent movement 
of fluids into or between underground 
sources of drinking water. 

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

( 1 l The Balance method; 
(2) The Dump Bailer method; 
(3) The Two-Plug method; or 
(4) An alternati\·e method approved 

by the Director, which will reliably 
provide a comparable level of protec• 
tion to underground sources of drink• 
ing water. 

<cl The well to be abandoned shall 
be in a state of static equilibrium with 
the mud weight equalized top to 
bottom, either by circulating the mud 
in the well at lea.st once or by a com• 
parabl e method prescribed by the Di· 
rector, prior to the placement of the 
,-pment plug<sl. 

<dl The plugging and abandonment 
plan required in 40 CFR 144.52(a)(6) 
and 144.51 <nl shall, in the case of a 
Class III project which unde rlies or is 
in an aquifer which has been exempt• 
ed under 40 CFR 146.04, also demon• 
strate adequate protection of USDWs. 
The Director shall prescribe aquifer 
cleanup and monitoring where he 
deems it necessary and feasible to 
insure adequate protection of USDWs. 

Subpart B-Criteria and Standards 
Applicable to Class I Wells 

§ 146.11 Applicability. 

This subpart establishes criteria and 
standards for underground injection 

control programs to regulate Class I 
nonh azardous well s. 
[146 .11 amended by 53 FR 2 147, July 
26, I 98 l 

§ 146.12 Construc:ion requirements. 

(al All Class I wells shall be sited in 
such a fashion that they inject into a 
formation which is beneath the lowe r• 
most formation containing, within one 
quarter mile of the well bore, an un• 
derground source of drinking wate r. 

(bl All Class I wells shall be cased 
and cemented to preYent the move
ment of fluids into or between under
ground sources of drinking water. The 
casing and cement used in the con• 
struction of each newly drilled well 
shall be designed for the life expectan
cy of the well. In dete rmining and 
specifying casing and cementing re• 
quirements, the following factors shall 
be considered: 

( 1) Depth to the injection zone; 
(2) Injection pressure, external pres• 

sure, internal pressure , and axial load• 
ing; 

(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 fluid, 
formation fluids, and temperatures; 

(6) Lithology of injection and confin• 
ing intervals; and 

(7) Type or grade of cement. 
(cl All Class I injection wells, except 

those municipal ,veils injecting non
corrosive wastes, shall inject fluids 
through tubing with a packer set im
mediately above the injection zone, or 
tubing with an approved fluid seal as 
an alternative. The tu bing, packer, 
and fluid seal shall be designed for the 
expected service. 

( 1 l The use of other alternatives to a 
packer may be allowed with the writ• 
ten approval of the Director. To 
obtain approval, the operator shall 
submit a written request to the Direc• 
tor, which shall set forth the proposed 
alternative and all technical data sup• 
porting its use. The Director shall ap
prove the request if the alternative 
method will reliably provide a compa• 
rable level of protection to under
ground sources of drinking water. The 
Director may approve an alternative 
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method solely for an ind ividual well or 
for general use. 

(2) In determin ing and speci fyin g re
quirements for tubing , packer, or 2.l• 
ternatives the follo wing factors shall 
be considered: 

(i) Depth of setting; 
(ii) Characteristics of injection fluid 

<chemical content, corrosiveness, and 
density); 

( iii) Injection pressu re ; 
(iv) Annular pressure; 
(vl Rate. temperature and volume of 

injected fluid; and 
(vi) Size of casing. 
<dl Appropriate Jogs and other tests 

shall be conducted during the drilling 
and construction of new Class I wells. 
A descripti\·e report interpreting the 
results of such logs and tests shall be 
prepared by a knowl edgeable Jog ana
lyst and submitted to the Director. At 
a minimum. such logs and tests shall 
include: 

( 1 l Deviation checks on all holes 
constructed by first dr illing a pilot 
hole, and then enlarging the pilot hole 
by reaming or another method. Such 
checks shall be at sufficier.tly frequent 
intervals to assure that vertical ave• 
nues for fluid migration in the form of 
di verging holes are not created during 
drill ing. 

(2) Such other logs and tests as may 
be needed after tak ing into account 
the availability of similar data in the 
area of the drilling site, the construe• 
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 Jogs 
and tests shall be required . the follow
ing logs shall be considered for use in 
the following situations: 

(i) For surface casing intended to 
protect underground sources of drink• 
ing water: 

(Al Resisti vity, spontaneous poten• 
tial, and caliper Jogs before the casing 
is installed; and 

<Bl 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: 

(Al Resistivity, spontaneous pot.en• 
tial, porosity, and gamma ray logs 
before the casing is installed; 

[Sec. 146.12(d)(2)(ii)] 
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<B J Fracture find er Jogs; and 
<CJ A cement bond , temperature, or 

density log after the casing is set and 
cemented. 

<el 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) T emperature; 
< 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 re
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
jection 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 Jong string of casings shall be 
filled with a fluid approved by the Di
r ector and a pressure, also approved 
by the Director, shall be maintained 
on the annulus. 

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

< 1) The analysis of the injected 
fluids with sufficient frequency to 
yield representative data of their char
acteristics; 

(2) Installation and use of continu
ous recording devices to monitor injec
tion pressure, flow rate and \'olume, 
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 

S-815 
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(4 ) The ty,)e , number and location of w;itt r quality in the first aquifer 
wells within t he area of r ev iew to be overlyi ng the injection zone; 
use_d ~o m :,ni tor any ~ igration of (i\·) Periodic monitoring of the groun d 
flmds m to a:1d press1;1re. m the under- water qu ali ty in the lowermost USDW; 
ground sou ~ces of dnnkmg water, the d 
paramet ers to be measured and the an . . . . 
frequency of monitoring. [v) Any add,1t10na l_ monitoring . 

(cl R eporting requirements. R eport- necessary t~ aettrmme wh ether fl uids 
ing req uirements shall, at a minimum, are moving mto or between USDWs. 
include: . [l46.l3(d) added by 53 FR 2814 7, Jul y 

(1) Qu arte rly reports to the Director 26, 1988 ] 
on: . . . <Appro\·ed by the Office of Management 

(1) The physical, chemical and other and Budget under control nu mber 2000-
relevant characteristics of injection 0456 > 
fluids; 

<ii) Monthly a\'erage, maximum and 
minimum values for injection pres
sure, flow rate and volume, and annu
lar pressure; and 

<iii) Th e results of monitoring pre
scribed under paragraph (b)C4) of this 
section. 

(2) Reporting the results, with the 
first quart erly report after the com
pletion, of: 

(i) Periodic tests of mechanical in
tegrity; 

(ii) Any ot her test of the injection 
well conducted by th e 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 
potential for flu id movement from the 
well or injection zone and on the 
potential va lue of monitoring wells to 
detect su ch movement, the Director shall 
require the owner or operator to develop 
a mon itoring program. At a minimum, 
the Director shall require monitoring of 
the pressure buildup in the injection 
zone ann ua lly , including a t a minimum, 
a shu t 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: 

(i) Continuous monitoring for pressu re 
changes in the first aquifer overlying the 
confining zone. When such a well is 
installed, the owner or operator shall , on 
a quarterly basis, sample the aquifer 
a:-i d analyze for constituents specified 
by the Director; 

(ii) The use of indirect , geophysical 
techniques to determine the position of 
the waste front, the water qua lity in a 
formation designated by the Director, or 
to provide other site specific data; 

(iii) Periodic monitoring of the ground 

§ 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 ce rtai n 
maps, cross-sections, tabulations of 
wells within the area of review and 
other data may be included in the ap
plication by reference pro\'ided they 
are current, readily a\'ailable to the 
Director (for example, in the permit
ting agency 's files) and suffi ciently 
identified to be retrie\'ed. In cases 
where EPA issues the permit all the 
information in this section must be 
submitted to the Admin istrator. 

(a) Prior to the issuance of a permit 
for an ex isting Class I well t o ope rate 
or the construction or conversion of a 
new Class I well th e Direct or shall 
consider the following: 

(1) Information required in 40 CFR 
144.31 and 144 .3l <gl; 

(2) A map showing the injection 
well(s ) for which a permit is sought 
and the applicable area of re\'iew. 
Within the area of review, the map 
must show the number, or name, and 
location of al! producing wells, injec
tion wells, abandoned wells, dry 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 tabu lati on of data on all wells 
within tr,e area of re\·iew which pene
trate into the proposed injection zone. 
Such data shall include a description 
of each weffs type, construction, date 
drill ed, location, depth, record of plug
ging and/or completion, and any addi
tional information the Director may 
require; 

< 4) Maps and cross sections indica t
ing t h e general vertica l and lateral 
limits of all underground sources of 
drinking water within the area of 
r eview, their position relative to the 
injection formation and the direction 
of water m ovement, where known, in 
each underground source of drinking 
wate r which may be affected by the 
proposed injection; 

(5) Maps and cross sections deta il ing 
t he geologic structure of the local 
area; 

<6) Gen eral ized maps and cross sec
tions illustrating the regional geologic 
setting; 

(7 ) 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 rad iological 
character istics of and other informa
tion on the recei \·ing formation ; 

(9) P roposed stimulation program; 
(10 ) Proposed injection procedure; 
< 11 ) Schemat ic or other a ppropr iate 

drawings of t h e su rface and subsur
fa ce construction details of the wel l. 

<12 ) Con tingency plans to cope with 
all shut-ins or well failures so as to 
prevent migration of fluids into any 
underground source of drink ing water; 

<13) Plans <including maps) for 
m eeting the monitoring requirements 
in§ 146.13<bl; 

(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, 
Jogging 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 granting approval for 
the ope ration of a Class I well the Di
rector shall consider the folJowing in
formation: 

Cl) All available logging and testing 
program data on the welJ; 

<2) A demonstration of mechan ical 
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 the formation test-
ing progra m; 

( 5) The actual injection procedure ; 
(6) The compatibility of injected 

waste with fl ui ds in the injection zone 
and minerals in both the injection 
zone and the confin ing zone; and 

<7) Th e status of corrective action on 
defe ctive wells in the area of re\'iew. 

<cl Prior to granting approval for 
the plugging and abandonmen t of a 
Class I well the Director shall consider 
the folJowin g information: 

( 1) Th e type and number of plugs to 
be used: 

(2) The placement of each plug in
cluding the elerntion of the top and 
bottom; 

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

( 4) The m ethod for placement of the 
plugs; and 

(5) The procedure to be used to meet 
the reC'Ji rements of§ 146.l0(cL 
§ 146.15 Mid-cou rse 

ments. 
eva lu at ion requ ire-

In compliance with 40 CFR 

FEDERAL REGULATIONS 

(h) T he type and results of alJ me
chanical integrity tests reported to the 
Director; and 

{i) Any reporting to the D irector 
under § 144.51<1 )( 6). 

Subpart C-Criteria and Standards 
Applicable to Clau II Well, 

§ 146.21 Applicability. 

Th is subpart establishes criteria and 
standards for underground injection 
control programs to regulate Class II 
wells. 

§ 146.22 Construction requirements. 

(a) All new Class II wells shall be 
s ited 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 t h e area of re\·iew. 

(b ){ l) AlJ Class II injection welJs 
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 n ewly 
drilled well shall be designed for the 
life expectancy of the well. In deter 
mining and speci fying casing and ce
menting requirements, the following 
factors shall be considered: 

(i) Depth to the injection zone: 
(ii) Depth to the bottom of alJ 

USDWs; and 
(iii) Estimated maximum and ave r

age injection pressures; 
(2) In addition the Director may con

sider information on: 
(i) Nature of formation fluids ; 
(ii) Lithol ogy of injection and con

fining zones; 
<iii) Ex ternal pressure , internal pres

sure, and a xial loading; 
<iv ) Hole size; 

122.18(c)(4) (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 shalJ at a minimum include the 

(v) Size and grade of all casing 
in strings; and 

following: 
<a) Th e data required 

§ 146.14 (a)( U; 
<b ) The data required in 

§ 146.14(a)(3) includ ing, under loca
tion, the distance and direction from 
the injection well; 

<c) 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 area; 

<fl The construction characteristics 
of the well; 

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

Environment Reporter 

(vi) Class of cement. 
(c) The requirements in paragraph 

<b l of this section need not apply to 
existing or newly converted Class II 
wells located in existing fi elds if: 

< 1) Regulatory controls for casing 
and cementing existed for those wells 
at the time of drilling and those welJs 
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. 

[Sec. 146.22(c)(2)] 
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(d l T h e requ irements in pa ragraph 
(b l of this section need not apply to 
newl y drilled wells in existing fields if: 

< 1 l They meet the requirements 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 flu ids into an under
ground source of drinking water so as 
to create a significant risk to the 
health of persons. 

<el Where a State did not have regu
latory controls for casing and cement
ing prior to the time of the submission 
of t h e State program to the Adminis
trator, th e Director need not appl y the 
casing and cementing requirements in 
paragraph <bl of this section if he sub
mits as a part of his application for 
primacy, an appropriate plan for 
casing and cement ing of existing, 
newly converted, and newly drilled 
wells in exist ing fi elds, and the Admin
istrator approves the plan. 

<fl Appropriate logs and other tests 
shall be conducted during the drill ing 
and construction of new Class II 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 format ions 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 reamin g or another method. Such 
checks shall be a t suffici ently frequent 
in te rvals to assure that ver tical ave
nues for fluid movement in the form 
of di verging holes are not created 
during drilling. 

(2) Such ot h er logs an d tests as may 
be needed after taking into account 
the availability of similar data in the 
area of t he drilling site, the const ruc
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 Direct.or 
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: 

<Al Electric; and caliper logs before 
casing is installed; and 

<B l A cement bond, tempera tu re, or 
density log af ter the casing is set and 
cemented. 

(ii) For in termediat e and long 
st ri n gs of casing in tended to facil ita te 
in jection: 

CA) Elect ri c, porosity and gamma ray 
logs before t h e casing is installed; 

<B l Fractu re f inder logs; and 
<Cl A cement bond, temperature, or 

density log after the casing is set and 
cemented. 

Cg) At a minimum, the following in
formation concerning the injection 
formation shall be determined or cal
culated for new Class II wells or 
projects: 

< 1 l Fluid pressure; 
(2 ) Estimated fracture pressure; 
(3) Physical and chemical character

istics of the injection zone. 

§ 146.23 Operating, monitoring, and re
porting requirements. 

Ca l Operating requirements. Operat
ing requ irements 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 fractures in the 
confining zone adjacent to the 
USDWs. In no case shall 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 protect ing underground sources 
of drink ing wa ter and the well bore 
shall be prohib ited . 

(b l M oni toring requ i rements. Moni
toring requ iremen ts shall, at a mini
mum, include: 

(1) Monitoring of the nature of in
jected fluids at time in terva ls suffi 
ciently frequent to yield data repre
sentative of their characteristics; 

<2) Observation of injection pres
sure, flow rate , and cumulative 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; 
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And record ing of on e obse rva ti on of 
in jection pressu re, flow rate and cu
mulative \"Olum e a t reasonable inte r 
vals no gre~ter than 30 days. 

(3) A demonstration of mechan ical 
integrity pursuant to § 146.8 a t least 
once eve ry fi ve years during the life of 
t he injection well ; 

( 4 ) Maintenance of the results of all 
monitoring until t h e next permit 
review (see 40 CPR 144.52<a )(5ll; and 

<Sl H ydrocarbon storage and en
hanced recovery may be monitored on 
a field or project basis ra t her t h an on 
an individual well basis by manifold 
monitoring. Manifold monitoring may 
be used in cases of faciliti es consisting 
of more than one injection well, oper
ating with a common man ifold . Sepa
rate monitoring systems for each well 
are not required pro\·ided the owner/ 
operator demonstrates that manifold 
monitoring is comparable to individual 
well monitoring. 

(c) Reporting requirements. (1 l Re
porting requirements shall at a mini
mum include an annual report to the 
Director summarizing the results of 
monitoring required under paragraph 
(bl of this section. S uch 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 operat ors of h ydrocar
bon storage and enhanced recovery 
projects may report on a field or 
project basis ra ther than an indiYidual 
well basis where manifold monitoring 
is used. 
(Approved b y t he O ff ice of Man agemen t 
and Budget unde r control number 2000-
0456) 

§ 146.24 Inform ati on to be consi dered by 
the Director. 

This section sets forth the informa
ti on wh ich m ust be considered by the 
Director in authorizing Class II wells. 
Certain maps, cross-sect ions. t abula
tions of wells within the area of 
re\·iew, and other data may be includ
ed in the application by reference pro
vided they are current, read ily avail
able to the Director <for exampl e, in 
the permitting agency 's fil es ) and suf
ficiently identified to be retrieYed. In 
cases where EPA issues the permit, all 
the information in this section is to be 
submitted to the Administrator . 

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

[Sec . 146.24(a)) 
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n ew Class II well the Director shall 
conside r the following: 

< 1) Information required in 40 CFR 
144.31 and 144.3l<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 rev iew, 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 
II 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 v.·ithin 
the area of review which penetrate 
formations affected by the increase in 
pressure. Such data shall include a de
scription of each well's t ype, construc
tion, date drilled, location, depth, 
record of plugging and completion, 
and any addit ional 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 Direct.o r may elect to 
only require data on a representative 
number of wells. T h is requi rem ent 
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 maxim um inject ion 

pressure; and 
(iii) Source and an appropriat e 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 other appropriate 
drawings of the surface and subsur
face construction details of the well; 

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

(9) A certificate that the applicant 
has assured through a performance 
bond or other appropriate means, the 
resou rces necessary to close, plug or 
abandon the well as required by 40 
CFR 122.42Cg); 

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

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

( 2) Proposed stimulation program; 
(3) Proposed injection procedure; 
(4) Proposed cont ingency plans, if 

any, to cope with well failures so as to 
prevent migration of contaminating 
fluids into an underground source of 
drinking water; 

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

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

(1) All available logging and testing 
program data on the well; 

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

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

(4) The results of the formation test
ing program; 

< 5 ) The actual injection procedure; 
and 

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

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

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

(2) The placement of each plug in
cluding the elevation 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 to be used to meet 
the requirements of§ 146.l0<c). 
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§ 146.25 Mid-course e\'aluati on require
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 int ervals .during the f irst two 
years of operation of the State pro
gram shall at a minimum include the 
following: 

< 1) The data required in 
§ 146.24<a)<l ); 

(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; 

<7) 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 onl y) wells 
during the first two years of oper
ation. 

(c) The Director shall require a tem
perature log or n oise log, on a sample 
of Class II wells in cases where opera
tors submitted cementing reco rds to 
meet the requ irement of § 146.8Cc). 
The wells to be tested shall be chosen 
by a formal random selection proce
dure. The sampling shall be done on a 
fi eld or pool basis and be statistically 
r epresentati\'e of the wells in that 
fi eld 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 S tate 
whichever is smaller. At least half of 
the wells tested must be existing wells. 

Subpart D-Criteria and Stondard5 
Applicable to Clan Ill Well, 

§ 146.31 Applicability. 

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

[Sec. 146.31] 
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§ 146.32 Constructi on require ments. 

(a) All new Cl ass III wells shall be 
cased and cemented to prevent the mi
gration of fluids into or between un
derground sources of drinking water . 
The Director may waive the cement
ing requirement for n ew wells in exist
ing projects or portions of existing 
projects where h e 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 n ewly 
drilled well shall be designed for the 
life expectancy of the well. In deter
mining and specifying casing and ce
menting requirements, the followi ng 
factors shall be considered: 

< 1) Depth to the in jection zone; 
<2) Injection pressure, external pres

sure , internal pressure, axial loading, 
etc.; 

(3) Hole size; 
(4) S ize and grade of all casing 

str ings (wall thickness, diameter. 
nominal weight, length, joint specifi
cation, and construction material); 

(5) Corrosiveness of injected fluids 
and formation fluids ; 

<6) Li th ology of injection and confin 
ing zones; and 

(7) Type and grade of cement. 
<bl Appropriate Jogs 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 Jog 
analyst and submitted to the Director. 
The Jogs 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, arnilability of 
similar data in the area of the drill ing 
site and the n eed 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 ve rtical 
avenues for fluid migration in the 
form of diverging holes are not cre
ated during drill ing. 

(c) Where the injection zone is a for 
mation which is naturally water-bear
ing the following information conce rn
ing the injection zone shall be dete r-
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mined or calculated for new Class III § 146.33 Opera ting, monito ring, and re-
wells or projects: port ing requirements. 

< 1) Fluid pressu re; 
(2) Fracture pressu re; and 
<3) Physical and chemical charateris

tics of the formati on fluids . 
(d ) Where the injection formation is 

not a water-bearing formation , the in
formation in paragraph Cc)( 2) of this 
section must be submitted. 

(e ) Where injection is in to 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 an y underground 
sources of dr inking wa te r aboYe the in
ject ion zone which could be affected 
by th e mining operation. T hese wells 
shall be located in such a fashion as to 
detect an y excursion of injection 
fluids, process by-product£, or forma
tion fluids outside the min ing area or 
zone. If the operation may be affected 
by subsidence or catastrophic collapse 
t he monitoring wells shall be located 
so that they will not be physicall y af
fected. 

<fl Where injection is into a forma
tion which does not contain water 
wi t h less than 10,000 mg / ! TDS, no 
monitoring wells are n ecessary in the 
injection stratum. 

(g) Where the injection wells pene
trate an USDW in an area subject to 
subsidence or ca tastrophic 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 number, loca
tion, construction and frequency of 
monitoring of the monitoring wells 
the following crite ria shall be consid
ered: 

(1) The populat ion relying on the 
USDW affected or poten tiall y affected 
by the injection operation; 

<2) The proximity of t h e injection 
operat ion to points of withdrawal of 
drinking water; 

<3 ) The local geology and hydrology; 
(4) The operating pressures and 

whether a negat ive pressure gradient 
is being maintained; 

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

(6) The injection well density. 

(a) Operating requi rements. Operat
ing requirements prescr ibed shall, at a 
minimum, specify that: 

(1) Except during well stimulation 
in jection pressu re 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 ex isting frac 
tures in the injection zone. In no case, 
shall inject ion pressu re ini tiate frac
tures in t h e confin ing zone or cause 
the migration of injection or forma
t ion fluids into an underground source 
of drink ing water . 

(2) Injecti on between the outermost 
casing protecting underground sou rces 
of drinking water and the well bore is 
prohibited. 

(b ) Monitoring requirements. Moni
toring requirements shall, at a m ini
mum, specify: 

(1 ) Monitoring of the nature of in
jected fluids wi th sufficient frequ ency 
to yield representative data on its 
characteristics. V.'henever the in jec
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 a.s required by 
§ 146.34 (a )( 7)( ii i) shall be provided to 
the Director. 

(2) Moni toring of injection pressure 
and either flow rate or volume semi
monthly, or metering and daily record
ing of injected and produced fluid vol
umes a.s appropriate. 

(3 ) Demonstrat ion of mechanical in
tegri ty pursuant to § 146.08 at lea.st 
once every five years du ring the li fe of 
the well for salt solu tion min ing. 

(4) Monitoring of the fluid level in 
the injection zone semi-monthly , 
wh ere appropriate and monitor ing 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 moni toring systems for 
each well are not required provided 
the ovmer/ operator demonstrates that 
manifold monitoring is comparable to 
individual well monitoring. 

[Sec. 146.33(b)(6)] 

8-19- 88 Published by THE BUREAU OF NATIONAL AFFAIRS INC., Washington, D.C. 20037 61 



132:0462 

(c) R eport i ng requirem en ts. Report
ing requirements shall , at a minimum, 
include: 

< 1) Quarterly reporting to the Direc
tor on required monitoring; 

<2) Results of mechanical integrity 
and any other periodic test required 
by the Director reported with the first 
regular quarterly report after the 
completion of ths test; and 

(3 ) Monitoring may be reported on a 
project or fi eld basis rath er than indi 
,·idual well basis where manifold moni
toring is used. 

<Approved by the Office of Management 
and Budget under control number 2000-
0456) 

§ 146.34 Information to hP. considered by 
the Director. 

This section sets forth the informa
tion which must be considered by the 
Director in authorizing Class III 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 permittiI)g agency's files) and suf
ficiently 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 III well or area to 
operate or the construction of a new 
Class III well the Director shall con
sider 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 
reYiew. 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, public water systems and 
water wells. The map may also show 
surface bodies of waters, mines <sur
face and subsurface) quarries and 
other pertinent surface features in
cluding residences and roads, and 
faults if known or suspected. Only in
formation of public record and perti
nent information known to the appli
cant is required to be included on this 
map. 

(3) A tabulation of data reasonably 
available from public records or other
wise known to the applicant on wells 
within the area of review included on 
the map required under paragraph 

C:i H2) of this section which penet rate 
the proposed injection zone. Such data 
shall include a description of each 
well's type , construction, date drilled, 
location, depth, record of plugging and 
completion, and any additional infor
mation the Director may require . In 
cases where the information would be 
repetitive and the wells are of similar 
age, type, and construction the Direc
tor may elect to only require data on a 
representative number of wells. 

(4) Maps and cross sections indicat
ing the vertical limits of all under
ground sources of drinking water 
within the area of review, their posi
tion relative to the injection forma
tion, and the direction of water move
ment, where known, in every under
ground source of drinking water which 
may be affected by the proposed injec
tion; 

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

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

(7) Proposed operating data: 
(i) Average and maximum daily rate 

and volume of fluid to be injected; 
(ii) Average and maximum injection 

pressure; and 
(iii) Qualitative analysis and ranges 

in concentrations of all constituents of 
injected fluids . The applicant may re
quest Federal confidentiality as speci
fied in 40 CFR Part 2. If the informa
tion is proprietary an applicant may, 
in lieu of the ranges in concentrations, 
choose to submit maximum concentra
tions which shall not be exceeded. In 
such a case the applicant shall retain 
records of the undisclosed concentra
tions and pro\·ide them upon request 
to the Director as part of any enforce
ment investigation. 

(8) Proposed formation testing pro
gram to obtain the information re
quired by § 146.32cc). 

(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) Plans (including maps) for 
meeting the monitoring requirements 
of § 146.33(b); 

(13) Expected changes in pressu re, 
native fluid displacement, direction of 
movement of injection fluid; 

(14) Contingency plans to cope with 
all shut-ins or well failures so as to 
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prevent the migration of con tam inat
ing fluids into underground sources of 
drin king water: 

05) A certificate that the applicant 
has assured , through a performance 
bond, or other appropriate means, the 
resources n ecessary to close, plug, or 
abandon th e well as required by 40 
CPR 144 .52Ca)( 7) and · 

(16) The corrective action proposed 
to be taken under 40 CFR 144.55. 

(bl P rior to gran ting apprO\·al for 
the operation of a Class III well the 
Director shall consider the following 
information: 

(1) All available logging and testing 
data on the well; 

(2) A satisfactory demonstration of 
mechanical integrity for all new wells 
and for all existing salt solution wells 
pursuant to § 146.08; 

(3) The anticipa ted maximum pres
sure and flow rate at which the per
mittee will operate; 

(4) The results of the formation test
ing program; 

( 5) The actual injection procedures; 
and 

(6) Th e sta tus of corrective action on 
defective wells in the area of review. 

(c) Prior to granting approval for 
the plugging and abandonment of a 
Class III well the Director shall con
sider the following information: 

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

(2) Th e placement of each plug in
cluding the elevation of the top and 
bottom; 

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

(4) T he method of pl2.cemen t of the 
pl ugs, and 

(5) T h e procedure to be used to meet 
the requi rements of § 146.lO(c). 

§ 146.35 Mid-course e,·aluation require
ments. 

In compliance with 40 CFR 
144 .9(b )(2) the data to be submitted on 
each Class III permit at six month in
ter\'als during the first two years of 
operation of the State program shall 
at a minimum include the following: 

Ca) The data required in 
§ 146.14(a)(i); 

(b) The da ta required in 
§ 146.34 (a)(3) including, under loca
tion, the distance and direction from 
the injection well; 

Cc) The depth to the top and bottom 
of any USDW: 

[Sec. 146.35(c)] 
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( d) The dis t ance to the nearest 
down-gradient water supply well; 

<el A d escription of the geology and 
hydrology of th e area; 

<fl The construction characteristics 
of the well; 

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

ate and their envi ronmental and eco
nomic consequences; and 

(4) R ecommendations both for the 
most appropriate regulatory approach
es and for remedial actions where ap
propriate. 
Subpart G-Criteria and Standards 
Applicable to Ctass I Hazardous Waste 
Injection Wells 

Ch) Any r eporting 
under § 144 .51 (})( 6 ). 

to the Director [Subpa rt G add ed by 53 FR 28147, July 
26, 1988 ) 

Subpart E-Criteria and Standards 
Applicable to Clan IV Injection 
Wells [Reserved) 

Subpart F-Criteria and Standards 
Applicable to Clan V Injection 
Wells 

§ 146.51 Applicability. 

This subpart sets forth Cri teria and 
Standards for underground injection 
control programs to regulate all injec
tion not regulated in Subparts B . C, D , 
ar,.:i E. 

<al G enerally, wells covered by this 
S ubpart inject non-hazardous flu ids 
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. 

<bl It also includes wells not covered 
in Class IV that inject radioactive ma
terial listed in 10 CFR P a r t 20 , Appen
dix B , Table II, Column 2. 

§ 146.52 Inventory and assessment. 

(al The owner or operator of any 
Class V well shall , within one year of 
the effective da te of an underground 
injection control program, notify the 
Directo r 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 t he S tate program the D irector 
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 
flui ds; 

(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 al te rnatives where appropri-

§ 146.61 Applicability. 

(a) This subpart establishes criteria 
and standards for undergrou nd injection 
control programs to regulate Class I 
hazardous waste injection wells. Unless 
otherwise noted this Subpart 
supplements the requirements of 
Subpart A and applies instead of 
Subpart B to Class I hazardous waste 
injection wells. 

(b) Defjnitions. 
Cone of influence means that area 

around the well within which increased 
injection zone pressures cause d by 
injection into the hazardous w aste 
injection well would be sufficien t 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 progr·am or a 
well which has become a Class I well as 
a result of a change in the definit ion of 
the injected waste which would rentler 
the waste hazardous under§ 261.3 of 
this Part. 

Injection jnterrnl means that part of 
the inject:on zone in which the well is 
screened, or in whi ch the waste is 
otherwise directly emp!;ciced. 

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

Transmissive fault or fracture is a 
fault or fracture that has sufficient 
permeability and vertical extent to 
allow fl uid s to move between 
formations. 

§ 146.62 Minimum criteria for siting. 

(9) All Class I hazardous waste 
injection wells shall be sited such that 
they inject into a formation tha t is 
beneath the lowermost formation 
containing within one quarter mile of the 
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wel l bore an und ergroun d 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 th.e 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, a quifer 
hydrodynamics and minera l resources; 
and 

(3) A determination that the geology 
of the area can be described confidently 
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) ls 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 
prevent ing vertical propagation of 
fractures. 

(d) The owner or operator shall 
demonstrate to the satisfaction of the 
Director 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 
provide an added layer of protection for 
the USDW in the event of fluid 
movement in an unlocated borehole or 
transm issi ve fault ; or 

(2) Within the area of review, the 
piezometric surface of the fl uid 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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(• } -~ ·:1,~ D1rf-> r., er n1dy appr ove u s! 1~ 
\~ l, :tJ, r. o;; ~ n o t !YlU:t :he H.auir1::111e;;!s i11 
p.:::.,grc,r,hs (c.l) {J) . l2 l. or (3j of lh is 
s1-,· 1,on ii !l:e o·.vne r or opc::rot ,)r ra?l 
dr'fi'i1}fi'::~roic to the DireLior thcil 
bt:co use ,>f the gc: ·-1 i;,~y. ndlurc ol !he 
w;,5te. or other c::,1, si derations , 
a!.i a:. chned borehoies ur other cond uits 
~, 01: ld no t cause .-ndd 11g1::r:ne11t of 
U!;DWs. 

~ 141:: .63 Art:a cf review. 

Fo, th e p,1rp0sps of Class I hau~d ous 
was te w ells, lh i5 sec tion slrn!I appiy to 
the e>.clu8ion of§ 146.6. Th e area of 
revie w for Cl ~s s I hazard ous waste 
injPLtior, wells shall be a 2-mile rad ius 
a rn J nd the well bore. Th e Director may 
sp('cify a liirger a,ea of review based on 
the colcu la ted cone of infhience of the 
well. 

§ 146 64 Corrective action for wells in the 
are a of revie w. 

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

(a) The owner or operator of a Class I 
hazardoi1s waste well shall as part of 
the permit applica tion submit a plan to 
the Di rector outlining thP. protocol used 
to: 

(1) Identify all wells penetrating the 
confining zone or injection zone within 
th e areo of review; hnd 

(2) Determine wh ether wells are 
adequotely completed or plugged. 

[b) The own€f or operator of a Cl ass I 
ha zo rd oi.;s wa ~!e well shall iden ti fy the 
lvcation of all well s wi-thin the a;ea of 
reYi ew that penetrate the injection zone 
or the confining zone an d shall submit 
a~ requirP.d in § 146.70(a): 

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

[2) A description of e;ich well or type 
of well and any records of its plugging or 
co1;: pletion. 

(c) For wells tha t the Director 
<le '.ermines are improperly plugged, 
r.um pleted, or abandoned , or for which 
piugging or completion information is 
unarni!able , the appli can t shall also 
sul.imi t a plan consisting of such steps or 
mod ification as are necP.ss.:1ry to preYcn t 
moYem ent of fl uids into or be:ween 
USDWs. Where the plan is ad equate , 
the Direc tor shall incorpora te it into the 
permit as a condition . Where the 
Director 's review of an application 

irid ic ,i tr. s th ;:; t th e permi itee's plan is 
ina dequ<;1te (based il l a minimum on the 
fac lors in paragraph (e) of this section), 
the Director shall: 

(1) Require the applicant to re\·ise the 
plan; 

(2) P1 escribr a plan for corrective 
action as a condition of the permit; or 

(3 j Deny the r!ppli r:c '. i01: . 
(dj Requirements: 
(1) Lis:ing injecti on wc:!l s. Any 

pe1 mil issu ed for an existing Class I 
h,na rJous waste injection well rPqui ring 
corrective act ion other than pressure 
limitations shall include a compliance 
sch~dule requiring any corrective action 
accepted or prescribed undP.r paragraph 
(cl of this section . Any such compliance 
schedule shall provide for compliance 
no lotcr tha n 2 years following issuance 
of the permit and shall rP.qulre 
observance of appropriate pressure 
limitations under paragraph (d)(3) until 
all other corrective action measures 
have heen implemented . 

(2) New injection wells . o owner or 
opera!or of a new Class I hazardous 
waste injertion well may begin injection 
until all corrective actions required 
under this S,;Ction have been taken. 

(3) The Director may require pressure 
limi tations in lieu of plugging. If pressure 
limitations are used in \ieu of plugging, 
the Director shall require as a permit 
condition that injection pressure be so 
limited that pressure in the injection 
zone at the site of any improperly 
com pleted or aba ndoned well within the 
area of review would noi be sufficient to 
drive fl uids into er between USDWs. 
This pressure limitation shall satisfy the 
corrective action require!Tlent. 
Alt erna tively, such injection pressure 
limi ta tion 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 
correc tive action proposed by the 
npplic.ant under paragraph (c) of this 
section· and in determining the 
additional steps needed to prevent fluid 
movement into and between USDWs, 
the following c1 iteria and factors shall 
be considered by the Director: 

!1) Na ture and volume of i.i jected 
fluid: 
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[2) t: -;J !~1 P of 11a li \ e fl ;_,i Js or 
bypr1Jdu cts of ;njec tio n; 

{J) c;tol0gy; 
14) t!1d ro logy: 
(5) J-! ,3t0ry of the injection operation: 
(,3) Col:lpleti on and p:uggi ng reco[ds; 
(7) Cl o!.ure proce<lurcs in effect at the 

iim e the well was closed; 
(8) Hid;·aulic connections with 

USD\Vs; 
(9) Reliabil ity of the procedures used 

to identi fy abandoned wells; and 
(10) Any other factors which might 

affect the movement of fluids into or 
between USDWs. 

§ 14G.65 C,;;'.struc\ i.:,n , cquiremer,ts. 

(?. ) Gene;·al. All ex isting and new 
Class I hc1zc11dons waste injection wells 
sh,i !l be cons!ructed and completed to: 

(1) Prevent the mo'. cm er.I of fluids 
into or between USDWs or into any 
unouthorized zones; 

(2) Permit the use of appropriate 
tes:ing devices and wo1kover toula; and 

[3) Permit continuous monit ::i ring of 
injeclion tubing and long string casing 
as required pursuant to §146.67lfl 

(b) Compatjbf/ity. All well materials 
mus t be compatible with fluids with 
which the materials may be expected to 
come intci contact. A well shall be 
deemed to have compatibility as long as 
the materials used in the construction of 
the well meet or exceed standards 
developed for such materials by the 
American Petroleum Institute, The 
American Society fo r Testing Materials, 
or comparable standards acceptable to 
the Director. 

(c) Casjng and Cementing of New 
Wells . (1) Casing and cement used in the 
construction of each newly drilled well 
sha ll be designed for the life expectancy 
of the well, including the post-closure 
care period. The casing and cementing 
program shall be designed to prevent the 
rnovement of fluids into or between 
USDWs, and to preve:-it potential leaks 
of fluids from the well. In determining 
ar.d specifying casing and cementing 
requirements, the Director shall consider 
the following information as required by 
§ 146,70: 

(i) Depth to the injection zone; 
[ii) Injecti on pressure, external 

pressure, in1crna l pres,-ure and axial 
loading; 

[Sec. 146.65(c)(1 )(ii)] 
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(iii) Hole si ze; 
(iv) Size an d grn de of all casing 

~,rir, gs (we!! th ickne ss, di ame ter, 
nnminal ,veight, lengt h, joint 
sr,eci f:c a tion and construction mate ria l); 

(,·) Corrosiveness of injected fluid, 
f01ma ti on fluids and temperature; 

(vi) Li tho logy of injection and 
cr;n fining :m:ies; 

(vii) Type or grade of cement; and 
[\'ii i) Q ua:i! ity and che:nica l 

ccr:1 f:GSi hon of the injected fluid . 
(2) Or,e su face ca sing string shall, at 

a minimum, ex tend into the confining 
hcd below !he lov.;es t forma ti on that 
contains a l iSDW and be cemen ted by 
c.ircu lcti1~g cem ent from the base of the 
c.;, si ng to the surface, using a minimum 
of 120% of the calculated annual volume. 
The Director may require more than 
120% when the geology or other 
circumstances warrant it. 

(3) At least one long str.ing cas ing, 
ushg a sufficient number of centralizers, 
shall extend to the injection zone and 
shall be cemented by circulat ing cement 
to the surface in one or more stages: 

(i) Of sufficient quantity and quality to 
withstand the maximum operating 
pressure; and 

(ii) In a quantity no less than 120% of 
the ca lculated volume necessary to fill 
the annular space. The Director may 
requ ire more than 120% when the 
geology or other circumstances warrant 
i I. 

(4) Ci rculation of cement may be 
accomplished by staging. The Director 
may approve an alternative method of 
cemen ting in cases where the cement 
cannot be recirculated to th e 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 

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

(6) At a minimum, cement and cement 
ad di ti vies must be of sufficient quality 
and quantity to maintain integrity over 
the design life of the well. 

(d) Tubing and packer. (1) All Class I 
hazardous waste injection wells shall 
inject fluids through tubing with a 
packer set at a point specified by the 
Direc tor. 

(2) In dete~m ining and sper.ifying 
requ ire ments for tubing and packer, 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 (interm ittent or continuous). 

tempera ture and volume of injected 
fluid; . 

(vi) Size of casing; and 
(vi i) Tubing tensile, burst, and 

collapse strengths. 
(3) The Director may approve the use 

of a fluid seal if he determines that the 
following conditions are met: 

(i) The operator demonstrates that the 
seal will provide a level of protection 
comparable to a packer; 

(ii) The operator demonstrates that 
the staff is, and will remain, adequately 
trained to operate and maintain the well 
and to identify and interpret varia tions 
in parameters of concern; 

(iii) The permit contains specific 
limitations on variations in annular 
pressure and loss of ann ular fluid ; 

(iv) The des ign and construction of the 
well allows continuous monitoring 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 injection fluid and 
the permit contains requirements for 
testing the system every three months 
and recording the results. 

§ 146.66 Logging, sampling, and testing 
prior to new well operation. 

(a) During the drilling and 
construction of a new Class I hazardous 
waste injection well, appropriatt logs 
and tests shall be run to determine or 
verify the depth, thickness, porosity, 
permeability, and rock type of, and the 
salinity of any entrained fluids in, all 
rele\' ant geologic units to assure 
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confo mance with ptrforr.1ance 
standards in § 146.65, and to e&ta blish 
a ccura te baseline data against whi ch 
futu re measurements may be comparerl . 
A descri ptive report interpre ting results 
of such logs and tests sha ll be prepared 
by a knowledgeable log analyst and 
submitted to the Director. At a 
minimum, such logs and tests sha ll 
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 vertica l avenues for 
fluid mo\'ement in the form of diverging 
holes are not created during drilling; and 

(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 constru ction 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 follov'>'ing logs shall be 
required in the following s ituat ions: 

(i) Upon installation of the surface 
casing: 

(A) Resistivity, spontaneous potential, 
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 
ca sing: 

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

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

(iii) The Direc tor may allow the use of 
an alternative to the above logs when an 
alternative will provide equi\'alent or 
better informa tion; and 

(3) A mechanical integrity tes t 
consis ting of: 

(i ) A pressure test w ith liquid or gas : 
(ii) A radioa cti ve tracer survey; 
(iii) A temperature or noise log: 
(iv) A ca s ing inspection log, if 

required by the Di rec tor; and 
(v) Any other test required by the 

Di rec tor . 

[Sec. 146.66(a)(3)(v)] 
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(b) VVhole cores or sidewall cores of 
the confining and injec ti on zones and 
forrn ;i tion fl uid samples from the 
inj ec tion zone sha ll b e taken. The 
Director may accep t cores from nearby 
wells if th e owner or operator can 
demonstrate th a t core retrieval is not 
possible an d that such cores a~e 
represen ta tive of conditions at the well. 
The Director may require the owner or 
opera tor to core other formations in the 
borehole. 

(c) Th e flu id temperature, pH, 
condu ctivity, pressure and the static 
fl ui d level of the injection zone must be 
recorded . 

(d) Al a minimum, the following 
informa ti on concerning the injection and 
confining zones shall be det ermined or 
calculated for Class I hazardous waste 
injection wells: 

(1) Fracture pressure; 
(2) Other physical and chemical 

characteristics of the injection and 
confining zones; and 

(3) Physica l and chemica l 
characteris tics of the for111ation fluids in 
th e injection zone. 

(e) Upon completion, but prior to 
opera ti on, the owner or operator shall 
conduct th e following te sts to verify 
hyd rogeologic characteristics of the 
inj ecti on zone: 

(1) A pump test; or 
(2) lnjectivity tests . 
(f) The Di rector shall have the 

opportunity to witness all logging and 
testing by thi s Subpart. The owner or 
operator sha ll submit a schedule of such 
a cti viti es to the Director 30 days prior to 
conducting the firs t test. 

§ 146.67 Operating requirements. 

(a) Except during st imulation, the 
owner or opera tor sha ll assure that 
injection pressure at the wellhead does 
not exceed a maximum which shall be 
calcula ted so as to assure that the 
pressure in the in jec tion zone during 
inj ec ti on does not init ia te new fractures 
or propagate existing fractures in the 
injection zone . The owner or operator 
sh all assure that th e injection pressure 
does not initiate fra ctures or propagate 
existing fractures in the confining zone, 
nor cause the movement of injection or 
formation fluids into a USDW. 

(b) Inj ec tion between the outermost 
casing protecting USDWs and the well 
bore is prohibited. 

(c) The owner or operator shall 
maintain an annulus pressure that 
exceeds the operating injection pressure, 
unless the Director determines that such 
a requirem ent might harm the integrity 
of the well. The flu id in the annulus . 
shall be noncorrosive, or shall contain a 
corrosion inhibitor. 

(d) The owner or operator shall 
maintain mechanical integrity of the 
inj ection well at all times. 

(e) Permit requirem ents for owners or 
operators of hazardous waste wells 
which inject wastes which have the 
potential to react with the injection 
formation to genera te gases shall 
include: 

(1) Condit ions limiting the 
temperat ure, pH or acidity of the 
injected waste; and 

(2) Procedures necessary to assure 
that pressure imbalances which might 
cause a backflow or blowout do not 
occur. 

(f) The owner or opera tor shall install 
and use continuous recording devices lo 
monitor: the injection pressure; the flow 
ra te , volume, and temperature of 
injected fluids; and the pressure on the 
annulus between the tubing and the long 
string casing, and shall install an d use : 

(i) Automatic alarm and automatic 
shut-off systems. designed to sound and 
shut-in the well when pressures and 
flow ra tes or other parameters approved 
by th e Direc tor exceed a range and/or 
gradient specifi ed in the permit; or 

(2) Au toma tic alarms, designed to 
sound wh en th e pressures and fl ow 
ra tes or oth e r parameters apprnved by 
the Dire ctor exceed a rate and/or 
gradien t specified in the perm it, in cases 
where the owner or opera tor certifies 
that a trained operator will be on-site at 
a ll ti mes when th e well is opera ting. 

(g) If an automa tic alarm or shutdown 
is triggered, the owner or operator shall 
immediately investigate and identify as 
expeditiously as possible the cause of 
the alarm or shutoff. If, upon such 
investigation, th e well appears to be 
lacking mechanical integrity, or if 
monitoring required under paragraph [f) 
of this section otherwise indicates that 
the well may b e lacking mechanical 
int egrity, the owner or operator shall: 

(1) Cease injection of waste fluids 
un less authorized by the Director to 
continue or resume injec ti on. 
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(2) TaJ..e all necessary st ep~ to 
determin e th e presence or absence of a 
leak; an d 

(3) Notify the Di rector with in 24 hours 
after the alarm or shutdown . 

(h) If a loss of mechanical integrity is 
discovered pursuan t to paragraph (g) of 
this section or during periodic 
mechanical integrity testing, the owner 
or opera tor shall: 

(1) Immediately cease inj ectio n of 
waste fluids; 

(2) Take all st eps reasonably 
necessary to determine whether there 
may have been a rel ease of hazardous 
wastes or hazardous waste consti tuen ts 
into any unauthorized zone; 

(3) Notify the Director within 24 hours 
after loss of mechanical integrity is 
discovered; 

(4) Notify the Director when injection 
can be expected to resume; and 

(5) Restore and demonstrate 
mechanical integrity to the satisfaction 
of the Director prior to resuming 
injection of w as te flu ids. 

(i) Whenever the owner or operator 
obtains evidence tha t there may ha ve 
been a release of injected wastes into an 
unauthorized zone: 

(1) The owner or operator shall 
immedia tely case injection of waste 
fluids , and: 

[i) Notify the Direc tor within 24 hours 
of obtaining such evidence; 

(ii) Take all necessary steps to 
identify and cha racterize th e ex ten t of 
anv rel ea se; 

{ii i) Comply with any remediation 
plan specified by the Director; 

(i v) Implemen t any remed ia ti on plan 
approved by the Director; and 

(v) Where such release is into a 
USDW currently serving as a waler 
supply, pl ace a notice in a newspaper of 
genern l circulation. 

(2) The Director may all ow the 
operator to resume injection prior to 
comple ting cleanup acti on if th e owner 
or ooerator demonstra tes thai the 
inj ection operation w ill not endange r 
USDWs. 

(j) The owner or opera tor sha ll notify 
the Director and ob ta in his approva l 
prior to con du cting any w ell work.ov er. 

§ 146.68 Testing and monitoring 
requirements. 

Testi ng and monitoring requirements 
shall at a minimum incl ude : 

[Sec. 146.68] 
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(,, ) ;\l un it aring of !he i,, je:: tPd wastes . 
(1) Th e ..:; wner or operator sha ll develop 
an d fo! !ow an approved wri tten waste 
,ma ':, ~1s plan that describes the 
procedures to be carri ~d out to obtain a 
detai led chemicu l an d physical an a lysis 
uf a represent a ti e sample of the waste, 
in cl uding the quality assurance 
procedures used . At a minimum, the 
plan shall specify: 

(i) The paramenters for which the 
waste will be analyzed and the rationale 
for the selection of these parameters; 

(ii) The test methods that will be used 
to test for these parameters; and 

(iii) The sampling method that will be 
used to obtain a representative s;imple 
of the waste to be analyzed. 

(2) The owner or operator shall repeat 
the analysis of the injected wastes as 
described in the waste analysis plan at 
frequencies specified in the waste 
analysis plan and when process or 
operating changes occur that may 
significantly alter the characteristics of 
the waste stream. 

(3) The owner or operator shall 
conduct continuous or periodic 
monitoring of selected parameters as 
required by the Director. 

(4) The owner or operator shall assure 
that the plan remains accurate and the 
analyses remain representative. 

(b) Hydrogeologic compatibility 
determination. The owner or operator 
shall submit information demonstrating 
to the satisfaction of the Director that 
the waste stream and its anticipated 
reaction products will not alter the 
permeability, thickness or other relevant 
characteristics of the confining or 
injection zones such that they would no 
longer meet the requirements specified 
in § 146.62. 

(c) Compatibility of well materials . (1) 
The owner or operator shall 
demonstrate that the waste stream will 
be compatible with the well materials 
with which the waste is expected to 
come into contact, and submit to the 
Director a description of the 
methodology used to make that 
determination. Compatibility for 
purposes of this requirement is 
es tablished if contact with injected 
Duids will not cause the well materials 
to fail to satisfy any design requirement 
imposed under§ 146.65(b). 

(2) The Director shall require 
continuous corros ion monitoring of the 
construct ion materia ls used in the well 
for wells injecting corrosive waste, and 
may require such monitoring for other 
waste, hy: 

(i ) Pla cing coupons of the well 
construction materials in contact with 
the waste st rea m; or 

(ii ) Routing the waste stream thPOogh 
2 loop construc\ed with the material 
used in the well : or 

(iii ) Using an alternative method 
i!pproved by t-1:ie Director. 

(3) If a corrosion monHoring program 
is required: 

(i) The test shall use materials 
identical to those used in the 
construction of the well, and such 
m;;iteri als must be continuously exposed 
to the operating pressures and 
temperatures (measured at the well 
head) and flow rales of the injection 
operation; and 

(ii) The owner or operator shall 
monilor the materials for loss of mass, 
thickness, cracking, pi tting and other 
signs of corrosion on a quarterly basis to 
ensure that the well components meet 
the minimum standards for material 
stre~gth and performance set forth in 
§ 146 .65(b). 

{d) Periodic mechanical iniegrity 
testing. In fulfilling the requ irements of 
§ H G.8, the.owner or opera tor of a Class 
I ha7.a~dous waste injection well shall 
conduct the mechanical integrity testing 
as follows: 

(1) The long string casing, injection 
tube. and annular seal shall be tested by 
means of an approved pressure test with 
a liquid or gas annually and whenever 
there has been a well workover; 

(2) The bottom-hole cement shall be 
tes ted by means of an approved 
rad ioactive tracer survey annually; 

(3) An approved temperature, noise, 
or other approved log shall be run at 
leas! once every five years to t~st for 
movement of flu id along the borehole. 
The Director may require such tests 
wh enever the well is worked over: 

(4) Casing inspection logs shall be run 
a! leas t once every five years unless the 
IJirec tor waives this requirement due to 
well construction or other factors which 
l imit the test's reliability: and 

(5) Any other test approved by the 
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l) i!T{'h.; r ~n a r.: ·0rCnr1 (.e \\•!th the 
pr o<•. d,~,'(•:; in_; H 5.f. ic) m ~• y 3l ~v L•c 
l •Sc' •J. 

{! ·,' .'1 1: >L iP i':! r.11,.r:i torins. (1) B':l ~Pd en 
2 ~itt· r p ,,ci fic n~sessment of the 
p .;tei.l' 3l for f!t,id movem ent fro m the 
, \·ell o: injt-iction 7.onc, a~d on the 
p t., te ;-: :ia l Value uf monitoring W t'llS !o 
dct,0 cl s:,ch movP ment, tl ·,e Director sha II 
n ,,~ ui :~ :'ie own P-1 or opera\ur to clt'velop 
a m1,;!!: onni; p:ograrn . A! a minim um, 
1he Di ;·ed or sh r: ll rE-quire monitoring of 
th~ p, !.:~&ure b,,, idup in the injection 
zon;- ;rnnually, in t: lt.,d ir,g at a minimum. 
a sh ut d, ,wn of 1h e \/':ell for a time 
suffici en t to conduci a valici obserrntion 
or the pressure fa ll-off curve. 

(2) When p~escnbing a monitori11g 
syste:n the DirPct or may alw requi re: 

(i ) Con linuo:,s monitoring for pressure 
cl1 a11ges in the firs t aquifer overlying the 
confii,ing zone. When such a well is 
installed, the owner or operator shRll, on 
a qua rterly basis, sample the aquifer 
and iina!yze for consti tuent s specified 
by the Director; 

(ii) The use of indirect, geophysica l 
tech ni ques to dete rmine the positi on of 
the waste front, the water qua lity in a 
formation des ignated by the Director, or 
to provide other site specific data; 

(i ii) Periodic monitoring of the ground 
water quality in the first aquifer 
O\·erlying the injection zone; 

(i v) Periodic monitoring of the ground 
water quality in the lowermost USDW; 
and 

(v) Any additional rr.oniloring 
necessary to determine wh ether fluids 
are moving into o, between USDWs. 

(f) The Director may require 
seismicity monitoring wh en he has 
reason to belie\·e that the inj ec tion 
activity may have the capacity to cause 
seismic dis trubances. 

§ 146.69 Reporting requirements. 

Reporting requirements sha ll. at a 
minimum, include: 

(a) Quarterly reports to th e Director 
containing: 

(1) The maxin:um injection pressure; 
(2) A description of any e\·ent that 

exceeds operating parameters for 
annulus pressu re or injection pressu re 
as specified in the permit; 

(3) A description of any even t which 
triggers an alarm or shutdown device 
required pursuant to § 145.6,(f) and the 
response taken; 

[Sec. 146.69(a)(3)] 
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(41 Th e tutcil \ ·olu:.,P d f1 u;d i:ijec!ed; 
(5) A11y cha,,gP ir. the c1~,:1ubr fl uid 

, olume; 
{fj ) Th e physica l, cher.iic;. ! ar.d oth e r 

re!eYa nt cha rilc tc ~i s tics of injer.tpd 
Ouids; an d 

(7) The result s of n,oniloring 
prn3c ribe d und er§ 140.68. 

(bj Reporting. w l,hi n 30 rl ays or v; ith 
th r. next quar!e:·!y report wh ichtve r 
comes lc lf'r, tl;e resu l1.s of: 

(1) Peiiod ir. tP s ts ur !r-ecl.r.,! ical 
i1; !egri'y; 

(:CJ Any oth e r tes1 of the in jec:;on well 
r.i1nduc ted hy the perm ittce if r~q;l ired 
Ly the Direc te r; and 

(:1) Any v; eil 1·. or\.: c·cer. 

§ 14 5.70 ln'.c;~r,1:! '. icn to be e,.:llu.::te::l by 
the Director. 

This ~ecti o 11 sc:i s for '. h the idoi i .. a tion 
v. hich mus t be r. v2.l uat ed bv the Director 
in auth()rizing Class I haza ;Jo..Js was:e 
ir. jr-ctio n wel ls . h,r a new Class I 
hazardous w ;:;s te ir; jec ti on w, ll. the 
ow!le r or opera :0r sha ll s u~mit all the 
informa ii()n li s,ed below as part of the 
permi t appli cation . For an existing or 
converted C: iass ! ha zardous waste 
injecti on well, tht, ow ner or operator 
sha ll submit all infornrntion listed below 
a s part of 1he permit application except 
for those items of information whi ch are 
cnrrent, accura te. and ava ilable in the 
exi sting permit file. For both existing 
and new Clas s I hazardous '"'a ste 
injectio n wells, certain maps , cross
sections, tabulatior.s of wells within the 
area of review and other data may be 
included in the application by reference 
pro,·ided they are current and readily 
Hai!able to the Director (for example. in 
th e permitting agency's files) and 
sufficiently identifiable to be ret rieved. 
In cases where EPA iss ues the permit. 
all the information in this section must 
be submitted to th e Administrator or his 
designee. 

(a) Prior to the issuance of a permit for 
an existing Class I -hazardous wa s te 
inj ection well to operate or the 
construction or con\'ersion of a new 
Cl ass I haza rdous waste injection well. 
th e Director shall review the foll owing 
to ass ure that the requirements of this 
Par t and Part 144 are met: 

(l) Information required in§ 144.31; 
(2) A map showing the injection well 

for which a permit is sought and the 
appbcab le area of revi ew. \i\1ithin the 
area of revie,,•, the map must show the 

numl.Jer or name and loca tion' of-a ll 
prod ucing wells, injection wells, 
abandoned wells, dry holes , surface 
b odies of \,·a ter, springs. mi r,es (s urface 
and subsurface) , quarries, water w ells 
and other pertinent surface features, 
including resi dences ,rnd roads. The 
map should also show faults, if known 
o:· suspected; 

(3) A tabulat ion of all wells with in the 
area of re·,iew whi ch pe,i etrate the 
proposed injection zone or confin!ng 
zone. Such da ta shall include a 
d escription of each well's type, 
cons lruction, da le drilled, loca tion. 
d epth , record of plugging and/ or 
con;ple tion and any add itional 
inforn;at ion the Director may require; 

(4) The protocol followed to id ~ntify, 
loc;,te an d ascertain !he cond;tion of 
ab«ndoned wrlls wi th'n the a rea of · 
rniew whi ch penetrate the injection or 
th e car.fining zones ; 

(o) Maps and cross-f.ectic r,s inc.li caling 
th e gem,.rc:11 vertical and l:=; te r:i ! limits o f 
r, !I u:id erground sources nf rlrinking 
watc:r wiihi n the area of revi t'W, th ei r 
po5ition rclaii ve to th e inj ecti on 
formi! tion aml the di,cc,;on of wate r 
mO\· ement, where known, in each 
unde rground source of drinking w a ter 
wh ich may be affected by the proposed 
in jechon; 

[6) ?,laps a nd cwss-sections de tailing 
the geologic s tructure of the local area; 

(7) Maps and cross-sections 
illu strati ng the regiona l geologic se tting; 

(8) Propo ssd operating data; 
(i ) A\·erage and max imum da ily rate 

and \. Olume of the fluid to be iniec ted; 
and ' 

(ii] A,·ernge and ma>-. imum injection 
pressure; 

(9) Proposed form ation tes ting 
p rogram to obtai n an an a lysis of !ht 
ch emical, physical and radiologica l 
characteristics of and other information 
on the injection formation and the 
confining zone; 

(10) Proposed stimulation program; 
(11) Proposed injection procedure; 
(12) Schematic or other appropriate 

drawings of the surface and subsurface 
construction details of the well; 

(13) Contingency plans to cope with 
all shut-ins or well failures so as to 
prevent migration of fluids into any 
USDW; 

(14) Plans (inc;luding maps) for 
mee ting monitoring requirements of 
§ 146.68; 
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(15) For wells within the area of 
review which penetrat e the inj ection 
zone or the confining zone but are not 
properly comple ted or plugged, the 
corrective action to be taken under 
§ 146.64; 

(16) Construction procedures 
including a cementing and casing 
program, well materials specifications 
and their life expectancy, logging 
procedures, deviation checks, and a 
drill ing, testing and coring program; and 

(17) A demonstration pursuant to Part 
144, Subpart F, that the applicant has the 
resources necessary to close, plug or 
abandon the well and for post-closure 
care. 

(b) Prior to the Director's granting 
approval for the operation of a Class I 
hazardous waste injection well, the 
owner or operator shall submit and the 
Director shall review the following 
information, which shall be included in 
the completion report: 

(1) All available logging and testing 
program data on the well; 

(2) A demonstration of mechanical 
integrity pursuant to § 146.68; 

(3) The anticipated maximum pressure 
and flow rate at which the permittee 
will operate; 

(4) The results of the injection zone 
and confining zone testing program as 
required in § 146.70(a)(9); 

(5) The actual injection proced ure; 
(6) The compatibility of injected waste 

with fl ui ds in the injection zone and 
minerals in both the injection zone and 
the confining zone and with the 
materials used to construct th e w 2ll; 

(7) The calculated area of review 
based on data obtained during logging 
and testing of the well and the 
formation, and where necessary 
revisions to the information submitted 
under§ 146.70(a) (2) and (3). 

(8) The status of corrective action on 
wells identified in § 146.70(a)(15). 

(c) Prior to granting approval for the 
plugging and abandonment (i.e., closure) 
of a Class I hazardous waste injection 
well, the Director shall review the 
information required in§§ 146.71(a)(4) 
and 146.72(a). 

(d) Any permit issued for a Class I 
hazardous waste injection well for 
disposal on the premises where the 
wa ste is generated shall contain a 
certification by the owner or operator 
!hat: 

[Sec. 146.70(d)] 
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(i) The ger:erator of the hnzardous 
waste has a program to redu ce the 
vol:.ime or qua ntity and toxicity of such 
wa ste to the degree determined by the 
generator to be economically 
practicable; and 

(.2) Inj ection of the waste is that 
pnicticable method of disposal currently 
available to the generator which 
minimizes the present and future threat 
to human health and the environmen t. 

§ 146.71 Closure 

(a) Closure Plan. The owner or 
operator of a Class I hazardous waste 
injection well shall prepa re, maintain, 
and comply with a plan for closure of 
the well that meets the requiremen ts of 
pHragraph (d) of this section and is 
acceptable to the Director. The 
obligation to implement the clos_ure 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 
regardless 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 
§ H4.52(a)(7). 

(4) Th e plan shall include the 
following information: 

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

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

(iii) 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 measvre to 
be made; 

(vi) The amount, size, and location (by 
depth) of casing and any other materials 
to be left in the well; 

(vi i) The method and location where 
casing is to be parted , if applicable; 

(vi ii) The procedure to be used to 
meet th e requirements of paragraph 
(d )(5) of this section; 

(ix) The estimated cost of closure; and 
(x) Any proposed test or measure to 

be made. 
(5) The Direc tor may modify a closure 

pla n following the procedures of§ 12-1 .5. 
(6) An owner or operator of a Cla ss I 

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 to the Director, 
that the owner or operator will take to 
ensure that the well will not endanger 
USDWs during the period of temporary 
disuse. These actions and procedures 
shall include compliance with the 
technical requirements appli cable to 
active injection wells unless waived by 
the Director. 

(7) Th e 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 before closure 
of a well. At the discretion of the 
Director, a shorter notice period may be 
allowed. 

(c) Closure report. v\ ithin 60 days 
after closure or at the time of the next 
qua rterly report (whichever is less) the 
owner or operator shall submit a closure 
report to the Director. If the quarterly 
report is due less than 15 days after 
completion of closure, then the report 
shall be submitted within 60 days after 
closure. The report shall be certified as 
accurate by the owner or operator and 
by the person who performed the 
closure operation (if other than 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 submitted and 
approved by the Director; or 

(2) Where actual closure differed from 
the plan previously submitted, a written 
statement specifying the differences 
between the previous plan and the 
actual closure. 
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(d) Standards far well closure. [1) 
Prior to closing the well, the owner or 
operator shall observe and record the 
pressure decay for a time specified by 
the Direc tor. The Director shall analyze 
the pressure decay and the transient 
pressure observations conducted 
pursuant to § 146.68(e)(l)(i) and 
determine whether the injection activity 
has conformed with predicted values. 

(2) Prior !o v, e!l cl osu re. a~-propric1te 
med,.,rn ica l integrity te s ti ng shall he 
c:omli :cied to rn& t,re the inll'grity of that 
porti on of the long s! rir.g cas ing and 
cement that will be left in the ground 
after chsure. Tes:ing methods ma y 
incl ude: 

(i) Pressure tes ts with li qui d or gas: 
(ii) R9di oactive tra ce r surveys: 
(iii) Noise, temperature, pipe 

ern!uation , or cement bond logs; and 
(iv) Any other test required by the 

Director. 
(3) Prior to well closure, the well shall 

be flu shed with a buffer fluid. 
(4) Upon closure, a Class I hazardous 

was te well shail be plugged with cement 
in a manner that will not allow the 
movement of flu ids into or between 
USDWs. 

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

(i) The Balance Method; 
(ii ) The Dump Bailer Method; 
(i ii) The Two-Plug Method: or 
(iv) An alternate method, approved by 

th e Director, that will reliably provide a 
compara ble level of protection. 

(6) Ea ch plug used shall be 
c1ppropriately tagged and tested for sea l 
and stability before closlliC is 
completed. 

(7) The well to be closed shall be in a 
s!ate of static equilibrium with the mud 
weight equalized top to bott om, either 
by circulating the mud in the well at 
least once or by a compa rable method 
prescribed by the Director, prior to the 
placement of the cemen t plug(s). 

§ 146.72 Post-closure care. 
(a) The owner or operator of a Class I 

hazardous waste well shall prepare. 
maint-ain, and comply with a plan for 
post-closure care that meets the 
req uirements of paragraph (b) of this 
srction and is acceotable to the 
Director. The obligation to implement 
!he post-cl osure plan survives the 
termin ation of a permit or the cessation 

[Sec. 146.72(a)] 
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of iniet;lion activities. The ,equ i1rme nt 
lo m;,in tain an approved plan is direc tly 
enforceabl P. regardless of whether the 
rcquiremen t is a condition of the permit. 

(1) The ov,ner or operator shall submit 
the pl ,rn as a part cf the permit 
a pplica tion and, upon approval by the 
Di1 tcto r, su ch plan shall be a condition 
of ,my pe rmi t issued. 

(2) The owner or operator shall submit 
any proposed significant revision to the 
plc1n as approp ri a te over the life of the 
well, but no later than the date of the 
closure report required under§ 146.71(c). 

(3] The plan shall assure financial 
responsibility as req_uired in § 146.73, 

( 4) The p!a n shall include the 
rol lowing information: 

(i) The pressure in the injection zone 
before injection began: 

(ii) The anticipated pres~ure in the 
injection zone at the time of cl osure; 

(iii) The predicted time until pressure 
in the inject ion zone decays to the point 
that the well's cone of inCTuence no 
longF: r intersects the base of the 
lowermost USDW; 

(iv) Predicted position of the waste 
fron t at closure; 

( 1') The status of any c:leanups 
required under § 146 64: and 

(vi) The estimated cost of proposed 
post-closure care. 

(5) At the request of the owner or 
opera tor, or on his own initiative, the 
Di rector may modify the post-closure 
pl ,rn after submission of the closure 
report follow ing the procedures in 
§ 124.5. 

(b) Th e owner or opcro tor shall: 
(1) Continue a;,d complete any 

cleanup ,, r: .i,,r: ,cquirccJ under§ 146.G4, 
if applicable; 

(2) Cont inue to con duct any 
groundwater monitori ng required under 
the permit until pressure in the injection 
zone decr1ys to the pcint that the well's 
cone of influence no longer intersects 
the base of the lowermost USDW. The 
Director may extend the peri od of post
closure monitoring if he deterrr.ines that 
the well may endanger a USDW. 

(3) Submit a survey plat to the local 
zoning authority designated by the 
Director. The plat shall indicate the 
location of the well relative to 
permanently surveyed benchmarks. A 
copy of the plat shall be submitl ed to the 
Regional Administrator of the 
appropriate EPA Regional Office. 

(4) Provide appropria te notification . 
and information to such State and local 
authorities as have cognizance over 
drilling activities to enable such State 
and local authorities to impose 
appropriate conditions on subsequent 
drilli ng activities that may penetrate the 
well's confining or injection zone. 

(5) Retain, for a period of three years 
follov,;ing well closure, records reflecting 
the nature, compos ition and volume of 
all injected flu ids . Th e Director sha ll 
require the owner or operator to deliver 
the records to the Di1 ector at the 
conclusion of the retent ion pe riod, and 
the records shall thereafter be re tained 
at a location designated by the Di rector 
for that purpose. 

(c) Each owner of a Class I hazardous 
waste injection wel l. and tl:e owner of 
the surface or subsurface property on or 
in ·which a Cla8s J hazardous was te 
injection weil is located, mu st re::ord a 
nutation on the deed to the fac ili ty 
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poperty or on some oth er instri; :r,P.rit 
VI hich is normally examine~ du; ing !:t ie 
search tha t will in perpe '. uity proYide 
;in:-' pote:i \i;d l)urchRser of tn c property 
t:·,e fo!lowin _g ir.form t,!iu:1: 

(J) The fac t :hat land he~ been U!:e d t, , 
mar.age hazardous waste; 

[2) The name of the State ogency ur 
loca l authority with which the pla t w;,s 
filed, as well as the address of the 
Rcgicmil F.nvironmenta I Protec ti on 
Agency Offi ce to which it was 
submitted; 

[3) T];e type and volume of w3st e 
ir, jected. the in jec tion interval or 
intervals in to whi ch it was injected. and 
the pe riod over which injection 
occurred. 

§ 146.73 Financial responsibiiity lor pest
closure care. 

The owner or operator shall 
demonstra te and maintain fin:m~ ial 
responsibi lity for post-c!csure by us ing a 
trust fu;id, surety bond, lftt e1 of credi t, 
financial test, insurance or corpora te 
guarantee that meets the speci f1ca!ions 
for ihe mechanisms and instruments 
revised as appropriate to cover closure 
and post-closure care in 40 CFR Part 144, 
Subpart F. The amount of the funds 
ava ilable shall be no less th an the 
amount identified in§ 146.72(a)(4)(vi) . 
The obl igation to maintain financia l 
responsibility for post-closure care 
survives the termination of a permit or 
the cessation of injection. The 
requirement to maintain financia l 
responsibility is enforceab le rega rdless 
of whether th e requirement is a 
condition of the permit. 

[Sec. 146.73) 
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