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Class | Well Siting

» Just because a State or EPA has UIC
regulations a Class | well can’t be
constructed everywhere in the U.S.

A permit/petition reviewer must evaluate:
— Geology

— Injection zone/interval properties
— Area of review

— Seismic activity (hazardous wells)
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Seismic Hazards Map




USGS 2018 Earthquake Map Including Induced Seismicity
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Installing Casing
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Casing with Centralizer
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Cementing Operation
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Casing
Cementing
Operations

Top plug

Centralizer

Bottom plug

Float collar
or landing collar

Top plug

Bottom plug Rupture disk

Hollow core

Guide shoe or float shoe







Tubing and
Packers




Running a Packer




Packer
Installed In
Casing

Production casing
or liner

Production tubing

Hold-down slips

Packer elements

Set-down slips

Tail pipe and lower
completion components




Class | Well Construction

Gauge measuring
Injection pressure
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Running a Well Screen




Well Screens
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Wellhead
Showing
Tubing and
Casing
Hangers

Lower master valve

Tubing-head adapter

Tubing hanger

Tubing head

Froduction tubing

Casing bowl ar spool

Casing hanger

Port for casing valve




Deep Well

Safeguards

Monitoring injection
pressure and flow rate
helps ensure peak
efficiency and
regulatory compliance

Protective concrete
and steel barriers
continue to protect
the injection zone

Waste solution is
sealed in the injection
zone, much like oll
and gas deposits are
trapped for millions of
years

Double barriers of concrete
and steel protect drinking
water

Pressurized annulus fluid is
monitored 24 hours a day to
protect against leaks

Impermeable rock, up to
several hundred feet thick,
prevents upward flow of
wastes

Over time, wastes are
neutralized or reduced in
hazard by the forces of
nature
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WELLHEAD DETAILS

. Flanged Valve - 4” Series 600, with 4" pipe adapter

on top

. Reducer - 6” x 4" Series 600

. Flow Cross - 6” Series 600

. Blind Flange - 6” Series 600

. Wing Valve - 6” Series, full openi

. Flange - below valve, 5.75” I.D.

- Tubinghead - Cameron 10" - 3,000 psi x 9 5/8” top

ﬂan e is type MH with pack~nffon " tubing,
cking is put through 1” hole on the side of the
ange

. Casinghead: Cameron 12” - 3000 psi x 13 5/8”

BELOW GROUND DETAILS

1.

Conductor Casing: 20”, 3/8” wall thickness driven
to 61'+

Surface Casing: 13 3/8”, 48 Ib/ft, 8rd, H-40, set at
1,030"+

Protection Casing: 9 5/8”, 47 Ib/ft, 43.5 Ib/ft and
36 Ib/ft

Injection Tubing: 6 joints of 7, /ft, K-5
LT&C, 8rd; 1 crossover, 7", 26 Ibm KSS LT&C
box and buttress; 35 Jom(s of 77, 26 Ib/ft, K-55,
buttr 1 crossover, 7, 26 Ib/ft, K-55, buttress
box and LT&C; 29 joints ‘of 77, 26 Ib/ft, K-55,
LT&C, 8rd, set at 2,831'+

Crossover - 7" LT&C x 4 2”EUE 8rd at 2,831+ -
2,832+

Packer - Guiberson 9 5/8” x 4 '4"” Uni VI, LD.
3.98”, set at 2,832'+ t0 2,840'+

Old Injection Tubing: 7", 23 Ib/ft, left at 2,845'+ -
2,855+ with the old packer TTW “LH” 9 5/8” x
Tail Pipe: 1 joint, 4 2" EUE, 8rd with a mule shoe,
at 2,870+

Perforations - 2,955+ - 2,985+, 4 SPF 0" Phasing
added 12/17/91

. Perforations - 2,986+ - 3,060"+
. Perforations - 3,096'+ - 3,156"+
. Rubber packer element at 3,198"+
. Plugged Back Depth - 3,203'+
rgon: Howard Smith 0.020 gauge, stainless steel

5. Gravel Pack - Abandoned

. Hole - Underreamed to 18" - abandoned
. Total Depth - 3,734"-+




Sidetracked Well

KB = 25" (GL)
GL = 13.8 (MSL)

GROUND LEVEL
All depths RKB

COMPLETION DETAIL

-

20" Conductor Casing driven to 90 ft.

2. 13-3/8" Surface Casing (@ 1627 . setin 1 7.5 hole: 1627 ft of
54.5 1b/ft K-55 ST & C: Cemented with 990 sx of Halliburton
light + 29 CaCll,, 800 sx 50/50 Pozmix + 2% CaCl,, 180 sx
Class AL

3. 9-5/87 Protection Casing @ 48477, set in 12.25" hole: 4847 ft

of 40 1b/ft K-55 LT&C; Cemented with 1460 sx Flalliburton
light and 200 sx Class H.

4. Injection Tubing: 77 26 Ib/it K-55 8rd X 5-1/2" 1 5.5 Ib/ft K-55
LT&C with X7O @ 25787,

5. Annular Fluid: 9.1 ppg NaCl brine + 10 gal ANHIB.

6. 7-5/8" Protection Liner from 2661° to 4258°; 26 4 Ib/fi P-110;
Lead cement is 237 bbl standard + 0.5% Halad 344 & 0.7%
HR7, mixed (@ 14.5 ppg. Tail cement is 129 bbl Premium +
0.3%% Halad @ 16.4 ppg.

i Injection Packer @@ 40827: 7-5/8" X 5-1/27 TIW “LH"

8. TIW Owvershot (47 polished bore) from 40917 - 5000°; Top of
polished riser at 4095°,

8 4-1/2" Injection Screen: 2.50 Ib/ft Incoloy 825 blank from
4095" to 42257; 25 ga.HWS Incoloy 825 wire-wrapped screen
from 42257 to 4354°. 157 Bow Spring Centralizers (@ 4270 &
4354°. Bullplug e 43547 to 4355°.

10. Gravel pack sand: 12/20 mesh; Open hole underreamed to 227
ALHIS

11. Total Depth: 43567

12. Abandoned Completion

13. Abandoned Sidetrack - casing was section milled and cemented
with 7 plugs:

=S bbl premium cement from 4209° to 42527
= 14 bbl premium cement from 41207 to 4200°
= 9.5 bbl premium cement trom 40527 to 41207
= 15.5 bbl premium cement from 38767 to 40527
= 14 bbl premium cement from 3753 to 3876"
= 26.5 bbl premium cement from 3482 to 3753°
= 40.5 bbl premium ccment from 29207 to 3482°

14. Abandoned Sidetrack (4250 to 41827 ) Cemented with 5.6 bbl

premium cement

Revised by:

drawing rnos

Figure 3: Injection Well No. 1 Sidetrack No. I
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Figure 67. Municipal and industrial wastes are disposed of
through injection wells completed in deep, saltwater-bearing parts
of the Floridan aquifer system. Drainage wells in Orange County,
in central Florida, are used to dispose of storm runoff into the
aquifer.
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Installing
Fiberglass
Tubing







Injection
Well
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INJECTION WELL IW-1

LAND SURFACE

NOMINAL 48-INCH
DIAMETER BOREHOLE

42-INCH DIAMETER
CASING

NOMINAL 42-INCH
DIAMETER BOREHOLE

34-INCH DIAMETER
CASING

NOMINAL 34-INCH
o \¢ DIAMETER BOREHOLE

26-INCH DIAMETER CASING

CEMENT

NOMINAL 28-INCH
DIAMETER BOREHOLE

16-INCH DIAMETER CASING
LINER HANGER PACKER
13 3/8-INCH DIAMETER TUBING

NOMINAL 16-INCH DIAMETER
OPEN BOREHOLE




Monitoring

Single zone Annulus monitor Multi- zone
well tubes well

Injection Zone




Class | Well

Hazardous and Nonhazardous Summary

Well Requirements

Nonhazardous

Hazardous

AoOR (Area of Review)

Casing and Cement

Tubing and Packer

Injection Pressure

Annulus Pressure

MIT

(Mechanical Integrity Test)

YViamile

Prevent fluid
movement into or
between USDWs

Required except for
municipal wells

Below fracture
pressure

Approved by
director

Every 5 years

2 miles

Surface and
longstring cemented
to the surface

Required

Below fracture
pressure

Exceeds injection
pressure

Annually or workover



Class | Well

Hazardous and Nonhazardous Summary

Well Requirements

Nonhazardous

Hazardous

Borehole Fluid Movement

RAT (Radioactive Tracer)

Casing Inspection Log

Continuous Monitoring
(inj pr, rate & vol, & ann pr)

Automatic Alarm and
shut-off system

Continuous Corrosion
Monitoring

Falloff Tests

Every 5 years

Not required

Not required

Yes

Not required

Not required

Annually

Every 5 years

Annually

At Director discretion

every S years or
during workover

Yes, plus injection
fluid temperature
Required

Required

Annually



Types of Class | Inspections

« Construction

— Open hole logging of the well

— Running casing and cementing

— Running tubing and packer

— Perforating or gravel pack installation
« Mechanical Integrity (MIT)

— Annulus pressure test

— Radioactive tracer test

— Temperature log

*  Ambient Monitoring

— Pressure falloff test

— Monitoring well sampling
« Compliance

— Records review

— Examination of wellhead and surface equipment
* Workover

— Well repair

— Well treating/stimulation
* Plugging

— Observe final MIT testing

— Observe setting of plugs



Region Solid Waste Registration No. Inspection Date(s)

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY
UNDERGROUND INJECTION CONTROL (UIC) CHECKLIST
Company Well No. NOR unit No. UIC Permit No.
Section A — PRE-INJECTION FACTLITIES

1. Are facilities injecting solid wastes including hazardous and/or nonhazardous wastes? N/A__YES__ NO

Note: Wells used for hazardous wastes o1 non-hazardous waste, either from industrial or mumicipal facilities, are
classified as Class 1 wells [331.11 (a)}(1)]. In general, this checklist applies to Class 1 wells.

2 Are the facilibes injecting only waste as descnbed in the UIC permmt? N/A YES___NO__

3. Are pre-mjection facilifies (tank umits and surface impoundments) covered under the appheable UIC or RCERA
Permut? YES___NO__

4. If no, are pre-injection faciliies (tank wmits and surface impoundments) covered under the solid waste
registration
and exempted from RCFA permitting requirements?[333.6 (c)] N/A___YES __NO__

5. Descnbe pre-injection facihties:

6. Iz any evidence present of fires and explosions or other releases to the enviromment from sohd waste units or
other on-site sources? [335.4/26.121] NIA NO
YES___

Note: If yes, refer to Generator Checklist for reviewing follow up actions.

Section B-- UTC FACTLITIES

1. Iz a legble sign with company name, company well mmmber and Commission permit mumber
posted at the well site? [331.66(b)(1)] NA__YES__NO__

2. Is an all weather road to the well installed and maintained? [331.66 (b)(2)] NA__YES__NO__

3. Is wellhead painted (if appropriate), and mamtained in good working order
without leaks? [331.66(b)(3)] NiA__YES__NO__

**% Am entry in this column indicates corrective action or comment needed. UIC Checklist Page 1, Revised 10282010




Region Sulid Wauste Registration™No. __ Inspection Date{s)

Muke the fellowing obscrvations for onsite 2auges and provice comments for rorecamplianee:

Parameter (units) (iauge Recarder Permit Tomit Caompliant?
Reading Reading

Surface Inj. pressure (psig) NA_ YES___NO_

Annulus pressure {psig) N'A . YES . NO__

Differential pressure (psi) N'A__ YES__ NO

Injection flow rate (gpm) N'A YES_ NO

Inj. Fluid temp (degree F) N'A__ YES__ NO_

pH (8.1} alt N'A__ YES_ NO.
Fluid density (gicubic em) NA_ YES. NO_.

COMMENTS:

Operating, monitoring and testing requirements

Arcin‘ection fluids sampled and analyzed sufTicien:ly w vield representat:ve data about chzracteristics?
1.64(b) 323 1.64¢bI1) 33 1.64(b)( 1A 131.64¢hH1 }B) 33 1.64(hH 1(CY 331 64(11]('})' LAY
64@7)(41 /146.68(a)] NiA
_NO___

Note: Waste stream analysis must be performed aceording to the poemittee=5 approved Waste Analysis Plan, at a frequency of]
at least once per vedr, and wheaever there are prozesses or nperating changes that may significantly alter the waste physical of
chemical chargeteristics. The R(‘RA waste analysis plan may address the UIC wastes. The faciity should develop and mlhw
a wrillen Waste Analysis Plan [331.54(h) 1]

6. See the boxad notes under this ilem concerning what iz consicerad as continuous, Are continuons recording

devices used to monitor and reco:d injection ‘ubing pressures, injection flow rates, injection volumes, tubing
long string casing annulus pressure and volure, and any ather data (differential pressare, pH, specific gravily,
or other) specificd ay the permit? [331.6d(d) ¢ 146.67 [t)j N/A ~ YES
NO

=A% &n entry [n this celuma indicates corrective actlon or comment nceded. UIC Checklist Page 2. Revised 10:2282010




Solid Waste Registration No. Inspeetivn Date(s)

L. Pneumatic or analog controllers, monitoring instruments and recordng devices remain zs
ecceptable technology fo- satisfying the continuous monitoring and recording raquirements.

2. For continuous monitoring of well operating parameters that involves periedic sampling of an
electroric signal for the purpose of control end/or record ng, the minimum sampling frequency
is once every L5 seconds,

. All monitored points whose value exceeds a permit parametar must be recorded. The following
are ke mnimums for elect-onic recording devices which will satisfy the acontinuous recordingw
requirements:

a. The minimum recording frequency of the average or instantaneous value is once every
15 minutes,

b. Electronic data recorditg devices should record based on a deviation of greater than
4%from the previously monitored value (based or Lypital accuracy of electronic
irstrumentation, see Program Policy Puint No.1 for dstalls). If no deviation occurs, tha
minimum -eco~d'ng frequency fur this type of device ‘s once per hour,

Nhere Class 1 non-commercial disposal well permits do not address the frequency for monitoring

of pH aad specific gravity, the mirimum measurement freq.uency which satisfies continuous
rronitaring is ence per day &s long as rherz is little variation in these characteristics, More
frequent monitaring is in order for streams whose characteristics can chenge quickly.

5. If primary monitoring system fzilure occurs due to power failure cr other reasons, an operator
should perform mantal monitoiing and reccrd keeping at least every 15 minutes for a well in
serv ce, or at least every hour for a well that is out of service. Instances of manual monitoring
should be reported on the quarterly self reporting forms {monthly forms for commercial wells).

Is annulus pressu-e maintaine: et 1=ast T psi greater then the irjection tubing pressure to prevent leaks from
the well into wnauthorized zones and to detect we'l malfunctions? [331.63(e) / 146.67(¢)]
NiA___ YES_  NO _

During well start-ups, shut-downs and doeumented operating ckanges (switching pumps, annulus pressure
system, filters, instruments and others), the cifferential pressurc may be less than 100 psi for periods up to 13
minutes, These siwations must be docemented in ke Zwility=s operating -ccords.

Are enrulus tluid volume changes regularly observed by the facility operator and records mainained?
331.64d) F 145.67 (D] N‘A__ YES  NO__

Annulus fluid wank level, whea used, inust be checked and recorced an a regular basis {daily) in lieu of
vantinupus recording of annulus volumes,

**4 An entry in this column indicates corrective action or comment needed, UIC Checklis: Page 3, Revised 127282010




Region Solid Waste Reglstration No, Tnspection ¥ate(s)

B

9. Are pressure gauges installed and maintained in sroper working order at all times?
[331.64{2)] N/A__ YRS NO__

Note: The difference ir. parameter values between o wellhead pauge and recordar which measure the same parameter must b
veithin 4% cf full-scale far the gauee vr 40 psi, which cver is less. The injecton tubing pressure gangs shonld be on the waste
feed line to the well, anywhere between the last injectian pump and the wellhead: the annulus pressure gauge lozation should
be on b unnulus pressure system equipment, anvwhere (tomn the annulus pot to the annulas space at the wellhead; inspectars
should verily cormmunication between each gauge and corresponding pressure scasing davice.

2. Are recorders installed and maintained in proper working order? [331.64(d)] N/A_ YES_ N

Note: The diference in pamameter values batveen o wellhcad zauge and recorder which measure the sane paroeler must he
within 4% of full seale for the gauge or 40 psi. whicheyer is [ess.

11 Are recarders anid other required instruments housed in westherpreof enclosures?
331.64(d)] NIA YES__NO

12, Are aulomatic alarms and shutoff devices installed and operational’?
[331.6HdK1) 7 146.67(H(1)) N/A  YES_ NO__

I3, Ifno, has owner/operator certified that a traincd operator will be on lneation and able 1o
respond to zlarms when an aperating parameter is cxceeded?
[23 L.64(d)(2) * 146.6T(11{2)) N/A YES NGO

Nete: Auta shutoff is not required if owacsopecator cert-fies to Commission that tcalned operators ave always present when
well is opeating.

4. Has an aulomatic alarm ar shuloff system triggered since the last state investigation?
N/& YES __ NO___
Note: T yes, investigate the corrective aclions taken by the lacility and comment:

I5.  Are corresion moniloring tests if required by permit performed and recorded?
[33L64(5)( 1,33 1.64(2){1 }iANI3 LEA(EN LIB)II LS G CHI46.68(2), 146.68(0)i 1), 146.68/c)(2),
146.6R(C)2)(13, 146 GE(C)2)(ii), 146.68(cH2)1ii}, 14€.63(c)(3),146.68( 3 K1), 146.58(C K 3N(i)]

NFA YES __NO

Note: Mefhads prescrited by BPA in 40 CFR 146.68 (c)( 142) for corrosion monitoring should be used: wiiver of quariarly
carrosion monitoring based on demonstration of noncarrosivity of the subject wastes must he accamplished through a
miting process {new, reaswed, or amended permits) that meludes npaormunity for notice and comment.

16, Areall gauges, pressure sensing and recording devices tested and calibrated yuerterly? [331.63(g})
Néa  YES_ NO
Section C-- RECORDS REVIEW

*** An entry in this column indicates corrective action or comment needed. UIC Checklist Fage 4, Revised 10/28:2010




Region Solld Waste Reglstration No. Inspection Date(s)

Are menthly and quarterly injection data submitted vsing the Commission self-reporting fonm as required
by perrait and rules? [331,65(2)(1 } for noncommercial facilities] or
[331.65(e)(2) /146.69 (u)f 14€.69(b) for commercial facilities] NA___YES _ NO___

Are complete ond accurate records maintained as required by permit and rules?
[331.67(a)] N‘A_ YBS_ NO__

Nate: For pucposes of determining the acturacy in reporting, allowable discrepancy {deviation)} benweer. reported and actuz(ly
secorded dara is defined as 10%, The recordkeeping includes 1), all permitted parameters {331.67 (ai(13], 2). pedodic well
[tests Jike injecticn fluid analysis, mechanical integrity, und bottom hole pressure delenminations [331.67 (a)(2)], and 3). al.
'shut-in periods and times that emergency measures wene used [331.67 (2)(3)).

L

3. Arc records available for review by Commission represencatives? [331.67(b)) N/A___ YES___NO.

4. Are all revords retained throughaul the active lile of the well and threz years following the abandonment?
[331.67(¢)] N/A___ YES___NO___

Note: For the Zollowing questions 5 through 8, if answer is ne, follow up with the Fizld Operasions Division VIC team
(Region 14 Corpus Christi) to irvestigate the prablem.

Has an injecticn zone anhual report been submitted with December sclf reported cata? [331.65(c1(3) £

331 5SERINAN 351.63(e)(FIE)/ 33165(CENC) ¢ 331 65(CHIIDN 331.65(CH3NE) ! 331.65(c)2)F)]
NA_ YES. NO__

a. Did the fucility neceive an approval letier Irom the Comrmission” N/A YES_ NO__

Did pernittec aotify Conunission and aet approval before beginning any well workcvers
that require taking well out of service? [331.63(1)] NA_ YES. NO

Has annval mechanical integrity been demonst-atad by annulus pressure test and radioactive tracer survey?
[331.64(e)(1)746.68(d){(1 }] NiA___ YES.  NO___

11as an anmual prezsure fallof? test been performed? [351 64(h)(2)7 116.68(e)(1)] NA__YES__ NO__
a. Lid 1be facility receive an approval Jeter from the Commission? N YES NO__

Does permiftee curtently have sufficient financial assurance to meet pennit requiremerts? [351.142]
N/A YES NO

Note: Check the amount cf financial security recuired by permit and note the assurance arount as adjusted
for the current year: S

Nate: Compliance with financial security requireryents should be determined prior te inspection by fle review or
vansuhation with Financial Assurance Secticn staff.

*%% An entry in this column indicates corrective action or comment necded. ULC Checklist Page 3, Kevised 1 (3:287201C




Region Solid Waste Registration No. _ Inspection Date{s)

Riw
Section = ABANDONED WELLS
1. [s a penmanent marker with pennil number, dale abanduned, énd compuny name
placed at the abandoned wall? [331.46(1}] Na__ YES NO
2. Arc all required monitoring parameters concerning post closure zare “or abandoned
wells perfomed and reporec? [331.46, 331,68 / 146.72 (b) (¢)] NiA_ YES.  NO__

Seetion F-- SELF REPORTED DATA-RECORDS REVIEW

The allewable discrepancy between reported and recorded data 15 defined as 1{1%%. Any time that the recarding system iz aer
working and a 10% disceepancy is likely to aceur, the operator should take imn-ediate actions 1e eomrect the problem. Whils
correztive actions erc being taken, any backup system including manual measurerients should be used.

l
Report witkin 24 hours incidents which could reasonably be irtecpreted as leakage of ‘njected waste from the ‘njectior. zone
andfor contamination of underground sourses of ¢rinking water (LISDWs) including losses of well machanicel mtegrity |
Reporting seithin 24 hours is not required if suppart sys:ems fail {annulus pumps, confinuous manitoriag, injection pumps, et
and if there is 1o reasonable evideace that an interial well failure has oceurrsd thut resulted in leakawe of waste from the injectior |
zone ot inta USTIWSs, '

Operators saould report (using the self-repor.ing form) the lowest monthly annulus differential pressure ozenrnence 1at exceend 5
15 minutes, wiether ar nor the neenrrance canstintes a perntit vialaton, Additionally, operators should renort all occurrenzes|
of snnulus different.al pressurc which violatz parmit nequirements

Review of Self Reported Duta for (month, year).
(Noie: Complete the followirg takle per monthly review of recosds.)
g o ¥ | ] N
No | Parameter (Unils) { Reponed Value | Obscrved Value | Permit Value | Complianct?
I. | Max. Surface Inj. NA_ YES KNO__
Prassure (psig)

[331.03(c), 351 6&{chd(d),
331.65(¢), 331.6a)1(A)
1 146.69032)]

2. | Min. Annolus Mres. N/A__ YES_ NG
{psig]

[321.63(c), 331 .64(c)&(d),
321.65(c), 331 £7(w)(1}(B)
i 146.69(a{2)]

)

hlin. Differential Pres, N'A___YES__NG___
{psig}
[321.53(c). 331.65(c)]

Max. Injection Rate

*+% An entry in thix column indicates carrective action or comment neaded. UIC Checkhist Page 6, Revised 10:282010




Region Solid Waste Registration No, Ingpection Date{s)

Parameler (Units) Reported Value | Observed Value | Permit Value | Compliant?

(gpm) NA__YES_ NO_
[331.63¢1), 331 64(d}.
331.63(v).
331.67(a) 1 HC)]

Menthly Avg. Injection
Rate (gpm)
[331.63(£)]. 531.65(¢)

Total Injection Vol
{mgala/month)

[331 65¢c)3316Tia)(13(D
¥ 146.60(a)(1)]

Micimum pH (8.0.) w NA__YES _NO__
[331.63(h), 231.65(ch,
331.60(c)(1/146.69(u)ib)]

Bax. Fluid Density (g/ec) 3 NA__YES_ NO__
[331.63(h), 331.65(c) ¢
146.69(a}H6)]

Tnj, Fluid Temp. {degree NA YIS NO___
)

[331.64(d), 331.65(c),
331.66{c)(1) ¢ 146.69(a)]

Other Permit
Parameters
[331.63(h}]

Pen Calors and Conversion Factors {opfional}

COMBMENTS:
{Use addizional comment sheet if necessary)

#*% Anentry in this column indicates eorrective wction ar comment nceded. UIC Checklist Tage 7. Revised 102872010




Hazardous Waste

Hazardous waste is managed under the Resource
Conservation and Recovery Act (RCRA) authority

Characteristic Waste — A waste that exhibits any of the
characteristics listed in 40 CFR 261 Subpart C which

are.:

— Ignitability
- EPA Waste Code D001

— Corrosivity (22pH=>12.5)
- EPA Waste Code D002

— Reactivity
- Reacts violently with water (explosive)
- EPA Waste Code D003

— Toxicity
« Exhibits toxicity when tested by the Toxicity Characteristic

Leaching Procedure (TCLP) or (TC)

 Numerous EPA Waste Codes (e.g., Arsenic D004, Lead D008,
Mercury D009, Silver D011, and Benzene D018)



Hazardous Waste

* Listed Hazardous Waste— A waste that is
specifically listed in 40 CFR Part 261, Subpart D.

» Mixture Rule— Any waste that is mixed with a
listed hazardous waste becomes hazardous and
any waste mixed with a characteristic hazardous
waste Is hazardous if the resultant mixture is still
characteristically hazardous.



Land Disposal Restrictions

* RCRA §3004(k) prohibits land disposal of untreated
waste In:

—Landfills —Salt dome
—Surface impoundments  —Salt bed formation
—Waste piles —Underground mine
—Injection wells —Cave

—Land treatment facility

* Regulate liquid hazardous waste or free liquids
associated with the treatment of hazardous waste



No Migration

- RCRA 1984 HSWA amendments
banned the land disposal (including
Injection) of hazardous waste, unless:

— The waste Is treated to meet specific
concentration or technology-based
standards or

— The hazardous waste is disposed of in a
land disposal unit that has an approved
“no migration” petition



No Migration
Petition Review

v Engineer/Geologist team review
v" Local and regional geology are reviewed

v" Mathematical waste movement and pressure buildup
models evaluated

v" Artificial penetrations are reviewed

v" Forty-five day public comment period (since hazardous
waste) for proposed approval — public notice published
In local paper and mailed to adjacent landowners

v" Public hearing held locally if there is significant public
Interest (30 day notice of any hearing)

v" Final approval notice published in Federal Register



Active No Migration Petitions

Region
m4

"6
m/






1000 years



2000 years



1 Mile

3000 years



4000 years



9000 years



6000 years



7000 years






9000 years



10,000 years



Petition Compliance

 Facility is in compliance with their petition approval
conditions — EPA performs petition compliance
Inspections to ensure that facility is in compliance
with these conditions

- Annual falloff testing analysis indicates that approved
petition modeling input parameters and pressure
buildup projections are still conservative

- Annual radioactive tracer survey documents that all
hazardous waste Is being emplaced in the injection
Interval and the bottomhole cement has no channels






	Structure Bookmarks
	Table
	Table


