Permit

State of Arkansas
Department of Pollution Control and Ecology

GREAT LAKES CHEMICAL CORPORATION

CENTRAL PLANT UIC PERMIT 11-U
P.0O. Box 7020
EL DORADO, AR 71731~7020 CSN 70-0012

Pursuant to the Arkansas Water and Air Pollution Control Act (Act
472 of 1949, as amended, {(A.C.A. 8-4-101 et seq.) and the Arkansas
Underground Injection Control (UIC} Code. This permit is being
issued to GREAT LAKES CHEMICAL CORPORATION (hereinafter called the

Permittee) to construct two . mze Tlass I hazardous wastes
disposal wells at the following location:

Hazardous waste disposal well, WDW #S5, located in Section 2,
Township 18 South, Range 16 West, and well, WDW #6, located
in Section 11, Township 18 South, Range 16 West, near the
Great Lakes Chemical Corporation (GLCC) Central Plant. The
GLCC Central Plant is located approximately 1 mile south of
the city of El Dorado, in Union County, Arkansas.

The Permittee shall comply with all the terms and conditions of
this permit. This permit consists of the conditions contained
herein and the applicable standards and specific facility ottt
conditions developed in accordance with the Arkansas Underground }.f
Injection Control /UIC) Code and the provisions of Title 40, Code ;
of Fedecal Regulations (40 CFR) Parts 144, 146 and 124, as e

specified 1n the permit. Applicaiblie State and Federal Regulations
are those which are in effect on the date of issuance of the }
permit, such Federal Regulations adopted by reference in Section 3
of the Arkansas Underground Injection Control (UIC) Code (See A0 i
CFR 144.52 (b)(2) and Attachment 1). Pt

This permit is based on the condition that all information
submitted application dated June 25, 1992 is complete and the
facility (well systems) will be operated as specified in the
application. Any misrepresentations found in this information may
be grounds for the termination or modification of this permit (see
40 CFR 144.39, 144.40, and 144.41) and nossible enforcement action.

This permit is effective as of _ December 16, 1994 and shall
remain in effect until December 15, 2004 unless revoked and
reissued, or terminated (40 CFR 144.39 and 144.40) or continued in
accordance with the Arkansas UIC Code.

Issued this /é 5 day of W/ /‘?7/6‘/

ARKANSAS DEPARTHENT OF POLLUTION CONTROL & ECOLOGY
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PART I

BTANDARD CONDITIONS

I. A, EFFECT OF PERMIT

The Permittee is authorized to construct two (2) hazardous waste
disposal injection wells, WDW #5 and WDW #6, in accordance with
the conditions set forth in this permit. Injection of any wastes
not authorized under this permit is strictly prohibited,

Compliance with <this permit cLonstitutes, I1O0r purposes of
enforcement, compliance with Part C of the Safe Drinking Water Act
(SDWA) and the Arkansas Water and Air Pollution Control Act (Act
472 of 1949, as amended). Issuance of this permit does not convey
any property rights of any sort or any exclusive privilege; nor
does it authorize any injury to persons or property; any invasion
of other private rights, or any infringement of State or local law
or regulations. Compliance with the terms of this permit does not
constitute a defense to any action brought under the provisions of
the Water and Air Pollution Control Act (Act 472 of 1949, as
amended) or any other law governing protection of public health or
the environment for any imminent and substantial endangerment to
human health or the environment.

Y. B. PERMIT ACTIONS

This permit may be modified, revoked and reissued, or terminated
either at the request of any interested person, including the
Permittee, or upon the Director’s initiative. However,
modification, revocation and reissuance, or termination of this
permit shall be allowed only under the conditions set forth in Part
I. Section B. 1. through 3. below. All requests for modification
(except for minor modifications as specified under 40 CFR 144.,41)
revocation and reissuance, or termination shall be in writing and
shall contain facts or reasons supporting the request.

1. Modification or Revocation and Reissuance of Permit

The Director may modify, or revoke and reissue, this
permit either at the request of any interested person
(including the Permittee) upon the Director’s initiative
or, if he or she determines, based upon receipt of any
information, that one or more of the causes specified
under 40 CFR 144.39(a) or 144.39(b) for modification,
revocation and reissuance, or both, exists. If cause
exists, the Director may modify, revoke or reissue this
permit accordingly, subject to the limitations of 40 CFR
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144.41(c) and may request an updated application if
necessary. When a permit is modified, only the conditions
subject to modification are reopened. Except as provided
by 40 CFR 144.41, modification or revocation and
reissuance of this permit by the Director shall be in
accordance with 40 CFR 144.39.

If a permit is revoked and reissued the entire permit is
reopened and subject to revision and the permit issued
for a new term. If cause does not exist then the Director
shall not modify, revoke and reissue the permit. If a
permit modification satisfies the criteria of 40 CFR
144.41 for minor modifications the permit may be modified
without a draft vermit or public review.

Termination of Permit

The Director may terminate this permit during its term or
deny a permit renewal application for this permit for the
following causes:

(a) Noncompliance by the Permittee with any condition
of the permit;

(k) The Permittee’s failure in the application or
during the permit issuance process to disclose
fully all relevant facts, or the Permittee’s
misrepresentation of any relevant facts at any
time;

(c) A determination that the permitted activity
endangers human health or the environment and can
only be regulated to acceptable levels by permit
modification or termination.

The Director shall follow the applicable procedures in 40
CFR Part 124 in terminating any permit under this
section.

Minor Modifications to the Permit

Upon the consent of the Permittee, the Director may
modify a permit to make corrections or allowances for
changes in the permitted activity as specified in 40 CFR
144.41 without following the procedures of 40 CFR Part
124. Any permit modification not processed as a minor
modification under 40 CFR 144.41 must be made for cause
and comply with the procedures of 40 CFR 124.5 and
144.39.



I. C.

DURATION OF PERMIT

This permit shall remain effective for a period not to exceed
ten (10) years unless terminated for causes specified in 40
CFR 144.40.

Il D-

CONTINUATION OF EXPIRING PERMIT

This permit and all conditions therein shall remain in effect
beyond the permit’s expiration dz2te If the Permittee has
submitted a timely, compleve appilication ana through no fauit
of the Permittee, the Director has not issued a new permit as
set forth in Act 472 and/or the Arkansas UIC Code. Permits
continued under the conditions in this section remain fully
enforceable and are subject to those actions specified in 40
CFR 144.37(c).

I. E.

TRANSFER OF PERMITS

This permit is nontransferable to any person except after
notice to the Director. The Director may require modification
or revocation and reissuance of the permit to change the name
of the Permittee and incorporate other requirements as may be
required under the SDWA (see 40 CFR 148.33). In some cases
modification, reissuance or revocation may be mandatory.

1.

I. F.

Transfers by Modification

This permit may be transferred by the Permittee to a new
owner or operator if the permit has been modified or
revoked and reissued pursuant to 40 CFR 144.39(b) (2), or
a minor modification made under 40 CFR 144.41(d), to
identify the new Permittee and incorporate such other
requirements as may be necessary under the Safe Drinking
Water Act.

DUTIES AND REQUIREMENTS

1.

Duty to Comply

The Permittee must comply with all conditions of this
permit, except to the extent and for the duration such
noncompliance is authorized by an emergency permit under
40 CFR 144.34. Any permit noncompliance may constitute a
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viclation of Act 472 (ot 1949 as amended) and the Safe
Drinking Water Act (SDWA) and maybe grounds for
enforcement action, permit termination, revocation and
reissuance, modification, or for denial of a permit
renewal application.

Duty to Reapply

If the Permittee wishes to continue an activity requlated
by this permit after the expiration date of this permit,
the Permittee must submit a new application for a new
permit at least one hundred eighty (180) days before this
permit expires.

Need to Halt or Reduce Activity Not a Defense

It shall not be a defense for a Permittee in an
enforcement action that it would have been necessary to
halt or reduce the permitted activity in order to
maintain compliance with the conditions of this permit.

Duty to Mitigate

The Permittee shall take all reasonable steps to minimize
or correct any adverse impact on the environment
resulting from noncompliance with this permit.

Duty to Provide Information

The Permittee shall furnish to the Director within a
reasonable time, any relevant information which the
Director may utilize to determine whether cause exists
for modifying, revoking and reissuing, or terminating
this permit, or to determine compliance with this permit.
The Permittee shall also furnish to the Director upon
request copies of records required to be kept by this
permit.

Proper Operation and Maintenance

The Permittee shall at all times properly install,
operate and maintain all facilities and systems of
treatment and control (and related appurtenances) which
are 1installed or used by the Permittee to achieve
compliance with the conditions of this permit. Proper
operation and maintenance includes the timely
modification of any permit or any treatment operation
related to compliance with this permit, in addition to
effective performance, adequate financial assurance,
adequate operator staffing and training, and adequate
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laboratory and process controls, including appropriate
guality assurance procedures. This provision requires the
operation of a back-up or auxiliary facility or similar
systems only when necessary to achieve compliance with
the conditions of the permit.

7. Inspection and Entry

The Permittee shall allow the Director, or an authorized
representative, upon the presentation of credentials and
other documents as may be required by law to:

(a)

(b)

(c)

(d)

Enctry

Enter at reasonable times upon the Permittee’s
premises where a regulated facility or activity is
located or conducted, or where records must be kept
under the conditions of this permit;

Access to Records

Have access to and copy, at reasonable times, any
records that must be kept under the conditions of
this permit;

Inspection

Inspect at reasonable times any faclilities,
equipment (including monitoring and control
equipment), practices, or operations regulated or
required under this permit;

Ssampling for Compliance

Sample or monitor, at reasonable times, for the
purposes of assuring compliance with this permit or
as otherwise authorized by Act 472, or the SDWA any

uhstances or par.zeters or any locatien covzozzz =y
thlS permit.

8. Monitoring Reports

(a)

Monitoring

Samples and measurements taken for the purpose of
monitoring shall be representative of the monitored
activity.



9.

(b)

(c)

Records

The Permittee shall retain records of all
monitoring information, including all calibration
and maintenance records and all original chart
recordings, computer disks for continuous
monitoring instrumentation, copies of all reports
and records required by this permit, and records of
all data used to complete the application for this
permit for a period of at least three (3) years
from the date of the sample, measurement, report,
or application. This period may be extended by
request of the Director at any time and will be
automatically extended 2urling the course of any
unresolved enfeorcement wctlon regarding tTnis
facility.

The Permittee shall alsoc retain records on the
nature and composition of all injected fluids until
three (3) years after the completion of any
plugging and abandonment procedures specified under
40 CFR 146.71 and Part 1V, Section A. of this
permit. The Director may require the owner or
operator to deliver the records to the Director at
the conclusion of the retention periods.

Content of Monitoring Records

i) Monitoring Equipment Records

Records generated from continuous monitoring
equipment shall include the following
information:

(A) Injection pressure maximum, minimum;
injection rate maximum, minimum and
average; annulus pressure  maximum,
minimum; total injection volume and/or
any other pertinent information monitored
by the Permittee.

Reporting Requirements

(a)

Notification of Facility Alterations or Additions:

The Permittee shall notify the Director as soon as
possible of any planned physical alterations or
additions to the permitted facility which may have
an impact on compliance with this permit.



(b)

(c)

(d)

(e)

Anticipated Noncompliance

The Permittee shall give advance notice to the
Director of any planned changes in the permitted
facility or activity that may result 1in
noncompliance with the permit requirements
established herein.

Monitoring Reports

Monitoring results shall be reported at the
intervals specified in Part III, Section €. of this
pcrmit.

Noncompliance Reporting

The Permittee shall report to the Director all
noncompliance incidents including those that may
endanger health or the environment, including any
monitoring or other information which indicated
that any contaminant may cause an endangerment to a
USDW, or any noncompliance with a permit condition
or malfunction of the injection system may cause
fluid migration into or between USDWs. This
information shall be provided orally within 24
hours of the time the Permittee becomes aware of
the nonconpliance circumstances. A written
submission shall be provided within 5 days of the
time the Permittee becomes aware of the
circumstances surrounding the noncompliance
incident.

The information to be included in the written
submission should be as follows:

i) The exact nature of the noncompliance incident
and the cause of the resulting noncompliance;
the period of noncompliance, including exact
dates and times and if the noncompliance has
n=% been ccrroovoin, ToL TSNTLILEATIZ tIins LT oLz
expected to continue; and steps taken or
planned to reduce, eliminate, and prevent
recurrence of the noncompliance.

Other Noncompliance Reports

The Permittee shall report all instances of
noncompliance not reported under Part I, Section
F.9 (e) of this permit at the time monthly reports
are submitted. This notification shall contain the
information listed in Part I, Section F.9%.(d) (i)
above.



(£)

(9)

(h)

Other Information

Where the Permittee becomes aware that it failed to
submit any relevant facts in a permit application,
or submitted incorrect information in a permit
application or in any report to the Director, it
shall promptly submit such facts or the corrected
information to the Director.

Requirements Prior to Commencing Injection

The Permittee may not commence injection of waste
into any new injecticn well until:

[y

i) The Permittee has submitted to the Director by
certified mail or hand delivery, a letter
signed by the Permittee and a Registered
Professional Engineer stating that the
injection well and associated surface
facilities have been installed according to
the plans, specifications and construction
standards set forth in this permit; and

(A) The Director has inspected and/or
otherwise reviewed the new well
completion records and finds they are in
compliance with the conditions and
construction requirements set forth in
this permit; and/or

(B) The Director has either waived inspection
of the injection well and associated
surface facilities or has not, within 15
days of receiving the notice under Part
I, Section F.9(g) (i) (A) above, notified
the Permittee of his or her intent to
inspect the injection well, in which case
prior inspection or review is waived and
the Permittee may commence injection. The
Director shall include. in any
notificecTizn <z LnzTint T oAinspLlit, A
reasonable time period in which he or she
will inspect the well.

Notification of Conversion or Abandonment

The Permittee shall notify the Director, in writing
before the commencement of conversion,
recompletion, modification and/or abandonment of a
well.



10. Signatory Requirement

All applications, reports, or other information requested
by the Director shall be signed and certified as required
by 40 CFR 144.32.

11. Confidential Information

The Permittee may claim as confidential any information
required to be submitted by this permit in accordance
with 40 CFR 144.5, with the exception of the name and
address of any applicant or Permittee, and information
which deals with the existence, absence, or level of
contaminants 1n drinking water. sSuch intormation shali pe
held in confidence by the Department.

I. G. ESTABLISHING PERMIT CONDITIQNS

In addition to the conditions required in 40 CFR 144.51, the
Director shall establish conditions, as required on a case-by-
case basis under 40 CFR 144.36 (duration of permits),
144.53(a) (schedules of compliance), 40 CFR 144.54
(monitoring). Permits for operators of hazardous waste
injection wells shall include conditions meeting the
requirements of 40 CFR 144.14 (requirements for wells
injecting hazardous waste), 40 CFR 144.52 (a)(7) and (a) (9),
and Subpart G of Part 146. A permit for other wells shall
contain the requirements of 40 CFR 144.52 (1) through (8) when
applicable.

The Director shall impose on a case-by-case basis such
additional conditions as are necessary to prevent the
migration of fluids into a USDW, in addition to conditions
required in all permits, to provide for and assure compliance
with all applicable requirements of the SDWA and 40 CFR Parts
144, 145, 146, and 124.

I, H. SEVERABILITY

The provisions of this permit are severable, and if any
provision of this permit or the application of any provision
of this permit to any circumstance is held invalid, the
application of such provision to other circumstances and the
remainder of this permit shall not be affected thereby.
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I. I. CORRECTIVE ACTION PLAN

The Permittee shall ensure that the requirements of 40 CFR
144.55 and 146.07 are met and carried out as specified
therein.

I. J. CORRECTIVE ACTION PLAN FOR WELLS IN THE AREA OF REVIEW

For the purposes of Class I hazardous waste wells this section
covering ccrrective action for wells in *he zarea cf review
shall appiy ©& Tie exciusicn or a0 UrK igd.5b and 146.07. 1r
any information is received by the Director, such as in the
Annual Report filed by the Permittee, that new artificial
penetrations have been located within the area of review, the
Permittee, shall be required to submit the following
information:

(a) Determine whether the wells are properly completed or
plugged;

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

(c) For wells that the Director determines are improperly
plugged, completed or abandoned or for which plugging or
completion information is unavailable, the Permittee
shall submit a plan consisting of such steps or
modification as are necessary to prevent the movement of
fluids intoc a USDW. This plan shall be submitted
according to the guidelines in 40 CFR 146.64 (c).

(d) The Director may require under 40 CFR 146.64 pressure
limitations in lieu of plugging.

(e) The Permittee shall be required to comply with all other
applicable conditions concerning corrective action for
wells within the area of review in 144.64 (a) through

{e).
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II.

A,

1'

PART II

BPECIFIC CONDITIONS

CONSTRUCTION REQUIREMENTS FCOR NEW HAZARDOUS WASTE WELLS

Approved Plans and Specifications

Each new Class I hazardous waste injection wells shall be
constructed and ccmpleted tc prevent Lhe movement of
fluies intc Or petween USDW’S ©r intg zny unaulhorized
zones.

Except as specifically required in the terms of this
permit, drilling and completion of each new well (WDW #5
and WDW #6) shall be done in accordance with the plans
and specifications submitted with the permit application.
Any proposed changes to the plans and specifications must
be submitted in writing and be approved prior teo
implementation by the Director as providing protection
equivalent to or greater than the original design
criteria and standards approved in this permit.

Commencement of Construction

New well construction may not commence until a valid UIC
permit has first been issued by the Department,
containing construction requirements. The well shall be
in compliance with all the applicable State Permit
provisions and with 40 CFR Part 146 prior to commencing
injection operations.

Casing and Cementing

m————

Each nzw -o22z @ —zgarosus well To S oonotructed (DWW LD
& WDW #6) shall be designed for the life expectancy of
each well including the post-closure care period. The
casing and cementing program shall be designed to prevent
the movement of fluid into or between USDW’s and to
prevent potential leaks of fluids from the well.

Surface casing - The Permittee shall set at least one
surface casing string, which at a minimum, extends 50
feet into the confining bed below the lowermost formation
that contains a USDW.

12



This surtace casing string must be cemented by
circulating cement back to the surface using a minimum of
120% of the calculated volume necessary to fill tHe

annular space.

The Director may require an additional 50% of the
calculated cement volume be available, if geologic
conditions or other circumstances warrant it during
cementing activities.

Long string casing -~ The Permittee shall set at least one
long casing string which extends from the surface to
belcw thc injecticn zone. The longstring casing itseif
shall pe or & guantity anc guaiity TC wltistand noimal
operating conditions, for the estimated life expectancy
of that well. A sufficient number of centralizers shall
be utilized to facilitate effective circulation of cement
along the casing string. The long string casing is to be
cemented by circulating cement back to the surface in one
or more stages using a minimum of 120% of the calculated

volume necessary to fill the annular space.

The Director may require an additional 50% of the
calculated cement volume be available, if geologic or
other circumstances warrant it during cementing
activities.

(a) The permittee shall set and cement surface and long
string casings to the minimum subsurface depth as

follows:

Well # Surface casing Long String Casing
WDW #5 0’ to 14307 <+j/=->* 07 to 51257 <+/->%*
WDW #6 07 to 1430/ <+/->% 07 to 52207 <+/->%

*surface casing shall be set and cemented 50 feet
into the confining bed below the lowermost
formation containing a USDW.

(b) Cementing shall be by the following method with

cement used to fill the annular space between the
borehole and the casing to the surface:

Surface Casing

Well # cCementing Method Type and Grade of Cement

WDW #5 Surface Casing - Lead Cement: Class H
& Circulation to surface Lite cement w/ 3% CacCl

WDW #6 w/ 50% excess* Tail Cement: Class H

plus 1% cacCl
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Longstring Casing

Well # cCementing Methoad Type and Grade of Cement
WDW #5 Long String - circulation Lead Cement: Class H
& to surface w/ Class H Lite Cement w/3% CacCl
WDW #6 cement w/ 50% excess, in Tail Cement: Class H
2 stages* plus 1% CacCl

* (A1l cement volumes shall be calculated after running an
open hole caliper log to determine the volume of excess
cement needed to insure cement returns to the surface
using types or grades of cements listed or sguivalents)

(c) Cement injection for both surface and longstring
casing shall be from the bottom of the borehole
upwards and shall continue until recirculated
cement returns at the surface are equivalent in
density to the cement injected.

(d) Cementing of the long string casing will occur in
two stages with the DV tool set at an optimum depth
in accordance with caliper log estimations for
required cement volumes.

(e) The long string casing cement shall include a tail
slurry resistant to degradation and penetration by
the injected waste, and of sufficient quantity to
£il1l the annular space to the surface.

Well Construction Materials

Each new hazardous waste well shall be constructed with
materials designed with sufficient structural strength to
with stand the design life of the well. In addition. the
casing shall be ables == wWilhsTand 76 wARLITUR wcas.ic
stress which may be experienced at any point along the
length of the casing during construction, operation
and/or closure of the well. Each well shall constructed
using materials approved in this permit.

Construction requirements for WDW #5 and #6 shall be as
fellows:
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II. B.

Injection Well WDW #5

cagsing and Tubing Depth to be Set
Specifications

Surface casing - 10 3/4" 0’ to 14307 <+/->

J or K 55, 45.5 1lb/ft*

Long 8tring - 7" 0’ to 5220’ <+/->
N-80, 26 1lb/ft*

Tubing - 5 1/2"% 0’ to 36677 <+/->
N-80, 20/23 1b/ft* (*or equivalent pipe)

Injection Well WDW #6

Casing and Tubing Depth to be Set
Specifications

Surface casing - 10 3/4" 0’ to 14307 <+/->

K or J-55, 45.5 lb/ft*

Long String - 7" 0/ to 5220’ <+/->
N-80, 26 lb/ftx

Tubing - 5 1/2" 0’ to 37627 <+/->
N-80, 20/23 1b/ft» {*or equivalent pipe)

Packer Specifications

All Class I hazardous waste wells shall dispose of fluids
through tubing with a packer set at a point immediately
above the injection zone as specified in Part V, Section
C.3. The packer shall designed for expected service.

DRILLING AND COMPLETION REQUIREMENTS FOR NEW

HAL: NMDCUS WASTE WIOLLS

Prior Notification

The Permittee shall notify the ADPC&E UIC Coordinator,
State Permits Branch, Water Division at least seventy-two
(72) hours prior to beginning drilling, recompletion or
any workover operations of any well and again at least
forty-eight (48) hours prior to beginning any well
cementing operations, casing or annulus pressure testing
or any other mechanical integrity testing activities on
any well permitted herein.
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Logging Requirements

At a minimum, the following logs shall be run during the
drilling and completion of the new wells. The Permittee
shall ensure that a descriptive report interpreting the
results of these 1logs and tests 1is prepared by a
knowledgeable log analyst and submitted to the Director
in the completion report.

(a)

(b)

(c)

Well Bore Deviation

(1)

The maximum point at which a well renetrates
the inject:icn foomoviocn oaail not unreascnabliy
vary from the vertical drawn from the center
of the borehole at the surface. Deviation in
excess of three (3) degrees from the vertical
drawn from the center of the borehole at the
surface shall require the Department be
notified and approval granted by the Director
prior to continuing well construction
operations. Deviation checks on the hole shall
be performed at sufficiently frequent
intervals, depending on the lithology of the
strata being penetrated, to assure that
deviation of more than three (3) degrees does
not occur and that vertical avenues for fluid
migration are not created during drilling.

Log Requirements for Surface Casing:

1)

ii)

Dual Induction resistivity, spontaneous
potential and caliper logs before the casing
is installed;

Cement bond log, and a variable density log or
a cement evaluation log may be run with a
casing pressure test to be performed after the
casing is set and cemented;

Log requirements for Intermediate and/or Longstring
casings:

i)

1)

Dual Induction resistivity, spontaneous
potential, gamma ray and caliper logs before
the casing is installed;

Cement bond log and variable density log or a
cement evaluation log, a radioactive tracer
survey, and/or a temperature log and a casing
pressure test after the casing is set and
cemented.
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iii) The Director may allow the use of alternatives
to the above logs when an alternative will
provide equivalent or better information.

(d) For either Part II, Section B.2.(b)(ii) or (c)(ii)
above, if cement bond logs, or mechanical integrity
tests indicate that the cement job quality is poor
or inadequate in a particular zone or that fluid
movement may occur behind the casing, then a
squeeze Jjob or other method approved by the
Director may be employed to properly seal off this
zone and/or improve the overall quality of the
cement djob.

Cores and _Core Analysis

Full-hole cores and/or sidewall cores shall be taken from
selected intervals or formations of the injection zone(s)
and the lowermost formation(s) comprising the confining
zone(s). Sidewall cores shall be taken at sufficient
intervals to yield representative data for selected
formations of the injection zone(s) and the lowermost
formation(s) overlying confining zone. Core analysis
shall include a determination of permeability,
porosity,and bulk density. Results of all core analysis,
the subsequent compatibility testing and any adverse
reactions related to the compatibility testing that was
performed shall be reported to the Department within
ninety (90) days of the date of well completion as
required under Part II, Section B.7.(b).

Compatibility Testing

Compatibility testing shall be performed by subjecting
the core samples to a typical injection disposal waste
stream at downhole formation temperature conditions for
a period of time adequate to determine if any geochemical
reautic, pruducts are oo TII ULAT mAGHT ROV Ilaeay
impact the receiving formation or well operations.
Representative samples of injection formation fluids
shall be obtained and tests shall be conducted that mix
formation waters and waste stream fluids under conditions
as near as possible to actual downhole formation fluid
conditions. Results of all subsequent compatibility
testing and any adverse reactions related to the
compatibility testing that was performed shall be
reported to the Department within ninety (90) days of the
date of well completion as required under Part 1II,
Section B.7.(b).

17



5. Pressure Testing of Casing, Tubing and Packer

Casings, tubing and packer shall be tested as follows:

well # = Surface Long S8tring Tubing & cCasing
casing Casing Annulus
WDW #5 1350 psi 1350 psi 1350 psi
WDW #6 for 1 hour for 1 hour for 1 hour

*(or wells will be tested at 100 psi cver the maximum
permlf_ea injection pressule witii <+ or => L% pressure
variance during testing)

(a) The Permittee must successfully pass the required
casing or annulus pressure test, for each well,
prior to the commencement of injection disposal
operations. In addition, <casing and annulus
pressure test results must be submitted or reported
to the Department for review and approval prior to
the commencement of injection disposal operations.

6. Additional Regquirements

(a) After completion of the well a casing, tubing,
packer and annulus pressure test shall be performed
and mechanical integrity demonstrated. This testing
shall be conducted in accordance with Part 1II,
Section B.5,.

(b) Injectivity testing shall also be performed to
determine optimum well injection capacity and
injection interval reservoir characteristics.

(c) Prior to performina the iniectivity tests above,
ceower-nsle precsurc, SrTTon hole TeEmpolLTul.,
fracture pressure, and static fluid level shall be
determined and a representative composite sample of
formation water from each of the proposed injection
formations obtained and analyzed. This analysis
shall, in @part, consist of sampling for pH,
specific conductivity, total chlorides and total
dissolved solids.
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7.

Completion Reports

(a) Within ninety (90) days after new well completion,
the Permittee shall submit to the Director a report
on the drilling and completion history for WDW #5 &
WDW #6 including casing and cementing records and
copies of all well logs run. The drilling history
shall include a complete and accurate record of the
depth, thickness, and character of strata
penetrated. The Permittee shall integrate data
obtained into adjusted formation pressure increase
calculations, fluid front radius calculations,
croess~secticns ¢f the disposal zone.

(b) The results of injectivity tests performed on the
well and the results of compatibility tests
performed with formation fluid samples and core
samples obtained during the drilling operations.
All fluid compatibility tests are to be included in
the completion report.

(c¢) The following well logs shall also be submitted
with the completion report:

i) Surface casing - SP, Caliper, Dual Induction
Resistivity, CBL/VDL logs with cement 1log
analysis. Noise and temperature or Oxygen
Activation logs, if run, may be required in
some instances by the Department;

ii) Long_ 8tring casingq - SP, cCaliper, Dual
Induction Resistivity, CBL/VDL with cement log
analysis;

iii) Radioactive Tracer Survey log;

iv) Core Analysis information including injection
formation porosities, permeabilities and any
other information relative to the injection
zone formation properties.

Certification of Construction

The Permittee shall include in the completion report for
each new well constructed certification by a Registered
Professional Engineer that WDW #5 and #6 have been
constructed according to the specifications contained in
this permit and in accordance with existing Federal
regulations governing Class I hazardous waste well
construction activities. This construction certification
shall be approved by the Director, prior to the
commencement of injection operations.
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PART III

SPECIFIC CONDITIONS

TII. A. OPERATIONAL REQUIREMENTS FOR EACH HAZARDOUS WASTE WELL

1.

Waste to be Injected into WDW 6

Great Lakes Chemical will be permitted to inject the
following wastestreams* intc the Hosston Formation:

1) Effluent from the existing process water treatment
plant (PWTP);

2) Effluent from the groundwater treatment plant
(GWTP) ;

3) Leachate Treatment Plant (LTP) effluent; and

4) Tail Brine (debrominated Smackover brine).

Because of the extreme differences in treatment prior to
deep well disposal - primarily solids removal and pH
adjustment -~ the PWTP and GWTP streams may be segregated
for disposal into designated wells.

Any wastestream not authorized to be stored, processed,
treated, disposed or otherwise handled as stipulated in
this permit are not approved for injection at this time.

The Permittee shall be required to submit an application
to modify Permit 11-U if any new process wastestreams are
brought on-line and/or any additional wastestreams are
generated that are to be routed to the injection disposal
wells. The Permittee shall have received approval from
the Director, for the modification request, prior to the
commencement of injection disposal. The Permittee shall
alsc o reguzired to maik2 apgiisitiol o MUHLL: e
11-U if there is any significant change in the volume or
strength of the wastestreams currentiy authorized for
disposal as permitted herein.

Typical Analysis of Waste Stream to be Injected
(See Appendix I)

20



2.

Formation Permitted For Injection

The injection =zone must have sufficient porosity,
permeability, thickness and areal extent to prevent
migration of fluids into a USDW. Injection must also be
into a formation which is beneath the lowermost
formation, containing, within 1/4 mile of the well bore,
an underground source of drinking water. Permitted
injection intervals in Permit 11-U shall be confined to
the formation intervals noted below:

WDW_#5 Injection Formation: Hosston Formation

WDW_#6 Injection Formation: Hosston Formation

* {Estimated depths provided, actual depths to be provided
in completion report)

Authorization of Specific Injection Intervals

Fluid disposal into a permitted injection interval other
than those authorized by the Department shall be
considered an unauthorized injection violation under 40
CFR 144.11 and subject the Permittee to possible
enforcement action.

The Permittee shall receive authorization, from the
Department, prior to commencing disposal into specific
injection intervals within permitted injection zones. The
Permittee will receive authorization from the Department
to utilize specific injection interval(s) within a
permitted injection zone, on a well by well basis, at the
discretion of the Department.

The injection intervals authorigzed at this time are as
follows:

WDW #5 Injection Interval Injection Depthsw
Upper & Lower Hosston 3725’ - 50757 +/[f-

WDW_#6 Injection Interval Injection Depths#*
Upper & Lower Hosston 38207 to 5170’ +/-

* (Estimated depths provided, actual depths to be provided
in completion report)
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ITTI. B. OPERATIONAL REQUIREMENTS FOR EACH WELL

1.

Operational Parameters

The Permittee shall control injection such that the
injection pressure at the wellhead does not exceed a
calculated maximum. This 1s to assure that pressure
build-up in the injection zone, during injection does not
initiate new fractures or propagate existing fractures in
the injection zone.

The Permittee shall operate WDW #5 =znd #6 according to
the foiiowing criter:ia:

OPERATIONAL PARARMETERS FOR WDW #5 and WDW #6

Maximum Instantaneous Injection Rate Per Well...290 gpm
Maximum Surface Injection Pressur€.c.s:csss:0...1250 psi
Maximum Monthly Injection Volume...cs2c.-.-.290 X 1440 X
days/month
Annular Flujid...ccccacsssssess0.Corrosion inhibited water
pH......llll.I..I......lll.llI........II.......‘ to 10
Minimum Annulus Pressure......Greater Than Injection
Pressur hrough Tub

by at least 100 psi at all
times

REPORTING REQUIREMENTS FOR EACH WELL
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Monthly Reporting Requirements

The Permittee shall submit Monthly Reports (within 20
working days after the end of the month) to the Director
containing the following information:

{a) Results of conTinuisuc ToTITIVING TOSY €8Ci- wdaa
including injection pressure maximum, minimum;
injection flow rate maximum, minimum and average;
annulus pressure maximum, minimum; temperature and
pH value of injected fluids and the injection
velume totals for the month;

(b) calculated monthly averages for injection pressure,

annulus pressure and injection rate shall also be
reported.
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(c)

A description of any event which occurs during well
operations that results in noncompliance with the
operational parameters set forth in this permit. A
description of any event which triggers an alarm or
shut down device and a description of the action
taken by the Permittee to correct the problem.
Notification of any significant rise or fall in
annulus pressure.

Annual Reporting Requirements

The Permittee shall submit tc the Lirector an Annual
Report by March ist I thne IOLLOWing year; COntalnlng
the following information:

(a)

(b)

(c)

(d)

Results of continuocus monitoring for each well
including injection pressure maximum, minimum;
injection flow rate maximum, minimum and average;
annulus pressure maximum, minimum; temperature and
pPH of the injected fluids and injection volume
totals for the reporting year and to date;
Calculated averages for injection pressure, annulus
pressure and flow rate shall also be included.

A description of any event which exceeds the
operating parameters for annulus pressure or
injection pressure as specified in this permit. A
description of any event which triggers an alarm or
shutdown device and the action taken. Any
significant change in the annular fluid volume.

Documentation of all noncompliance incidents, any
violations, excursions for that reporting year;
documentation of workovers, well testing, well
stimulations or any other pertinent information
concerning well operations for that reporting year,
for each well;

The Permittee shall analyze injected fluias
according to the timetable and guidelines approved
in the Waste Analysis Plan (Part IIX, Section
D.10). This analysis shall include the physical,
chemical and other relevant characteristics of the
injection fluids and be submitted in the Annual
Report.

23



(e)

(£)

(9)

(h)

Iricluded in the Annual report shall be a discussion
covering all aspects of well operations for the
preceding year such as well stimulations (amounts,
volumes, dates) workovers, shut downs and equipment
failures etc. Also included should be a discussion
of and reasons for any excursions from permitted
operational parameters, any violations and action
taken to correct the violation(s).

Discussion of the types of tests done to insure the
mechanical integrity of each permitted well during
the preceding year, including the dates and times
of those tests and certification v the Fermittee
thac sach WwWeidi nas demonstrated mechanicali
integrity for the preceding year;

The results and dates of any other tests or work
performed on either well during the preceding year;

The Annual Report shall include a direct
measurement of bottom~hole pressure (see Part III,
Section D.9.) and/or in accordance with 40 CFR
146.68 (e)(1) or a calculation of bottom-~-hole
pressure using the specific gravity of the fluid in
the well bore and the static fluid 1level. 2
discussion of pressure effects of disposal
operations upon the injection zones and specific
injection intervals and the calculation of pressure
build-up within the injection interval(s).

An estimation of the distance, of the injected
fluid front from the wellbore.

To the extent such information is reasonably
available, the report shall also include:

i) Losataions &I S&wly JLDnAIIZUCLLG &ndafol. L skl
discovered wells within a 2 mile area of
review, if such wells were not included in the
technical report accompanying the permit
application or in later reports;

ii) Locations of newly constructed or new wells
identified that penetrate through or to within
300 feet of the top of the permitted injection
zone for WDW #5 and WDW #6;
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4,

iii) Wells found to be located within the area of
review must be addressed with appropriate
Corrective Action under Part I, Section J. of
this permit.

(k) The Permittee shall notify the Director within
twenty-four (24) hours of any change in well
operations or in well equipment monitoring
parameters which could reasonably be attributed to
a leak or other failure in well equipment.

Completion_ Report

Within ninety (90) days after well completion, the
Permittee shall submit to the Director a report on the
drilling and completion history for the well including
casing and cementing records and copies of all well logs
run. The drilling history shall include a complete and
accurate record of the depth, thickness, and character of
strata penetrated.

IITI. D. TESTING AND MONITORING REQUIREMENTS FOR EACH

1.

HAZARDOUS WASTE WELL

Parameters to_be Measured by Continuous Recorders

The following parameters shall be measured with an
appropriate continuous recording device housed in a
weatherproof enclosure:

(a) Injection tubing pressure, annulus pressure,
injection tubing flow rate, injection volume;

(b) Any other parameters as reguested by the Permittee
cr =35 specitied i Lils peialit.

Instrumentation

The Permittee shall ensure that instrumentation required
to meet the continuous recording and other monitoring
requirements under this permit is installed, properly
maintained and properly calibrated at all times;
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3.

4.

Monitoring of Injected Wastes

Testing and monitoring of the injected wastes shall at a
minimum include:

(a)

The Permittee shall be required to monitor the
injected wastes. The Permittee shall develop and
follow an ADPC&E approved Waste Analysis Plan (Part
III, Section D.10.) that describes the frequency
and the procedures to be carried out to obtain a
detailed chemical and physical analysis of a
representative sample of the waste, including the
guality assurance procedures used.

Corrosion Monitoring

The Permittee shall demonstrate that the wastestreams
injected will be compatible with the well materials in
which it will be in contact and submit to the Director
the methodology used in making that determination.
Compatibility for the purposes of this requirement is
established if contact with the waste fluids will not
cause the well materials to fail.

(a)

(b)

If the Director does determine corrosion monitoring
is warranted, the Permittee shall be required to
initiate continuous corrosion monitoring of the
construction materials used in the well for wells
injecting corrosive waste. If it is determined
corrosion monitoring is not required the Director
may waive the corrosion monitoring requirements of
this section.

Such corrosion testing may include the following:

i) Placing coupons of well construction materials
in contact with the waste stream; or

ii) Routing the waste stream through a loop of
well construction materials; or

iii) Using an alternate method approved by the
Director.

The Permittee shall monitor the materials for loss
of mass, thickness, cracking, pitting or any other
signs of corrosion on an annual basis to ensure the
well components meet the minimum standards for
material strength and performance set forth in 40
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CFR 146.65 (b). Ekesults of corrosion monitoring
shall be submitted to the Department as a part of
the Mechanical Integrity Testing section in the
Annual Report.

Mechanical Integrity Testing

The Permittee shall maintain mechanical integrity of each
injection well at all times. An injection well has
mechanical integrity if there is no significant leak in
the casing or tubing (above the packer) or no leak at the
packer and/or there is iig significant fluld movemenit into
an unGergrouna source or arinking water through vertical
channels adjacent to the wellbore.

Mechanical integrity shall be demonstrated for each
hazardous waste disposal well once every year for the
life of the well. The demonstration of mechanical
integrity shall consist of running the following tests:

Annual Testing Requirements for Class I
Hazardous Waste Wells WDW #5 & #6

(a) Pass a yearly annulus pressure test to be witnessed
by a representative of the Department. Testing may
also be witnessed by a Registered Professional or
any other individual selected by the Permittee and
approved in advance by the Department.

{b) Pass a yearly radioactive tracer (RAT) test to be
witnessed by a representative of the Department.
RAT testing may also be witnessed a Registered
Professional or by any other individual selected by
the Permittee and approved in advance by the
Department. RAT tests shall be conducted according
to guidelines set forth and approved by the
Department. Failure to comply with ADPC&E
recommended RAT test procedures may result in a RAT
tozt keing rerur.

(c) Once each year, the Permittee shall monitor the
pressure buildup in the injection zone which
includes a shut down of the well for a time
sufficient to conduct a valid observation of the
fall off pressure curve;

(d) The Director may redquire such tests whenever the
well is worked over, the well tubing is removed,
packer is replaced or based on any information
received by the Director indicating additional
Mechanical Integrity Tests may be warranted.
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(a)

(b)

(c)

Tests to be Conducted Every Five Years for
Clags I Hazardous Waste Wells WDW #5 & #6

An approved Nolse or Temperature log, Oxygen
Activation log or other approved log shall be run
at least once every five years to test for fluig
movement along the borehole;

Casing Inspection logs shall be run at least once
every five years unless the Director waives this
requirement due to well construction or other
factors which limit the tests reliability;

Any other test approved by the Director in
accordance with the procedures used in 40 CFR
148.8(d) may also be used. The results of these
tests, including interpretive analysis for each
test shall be submitted to the Department within
sixty (60) working days of completion of any
required mechanical integrity testing;

Loss of Mechanical Integrity

If a loss of mechanical integrity occurs during well
operations or is indicated during mechanical integrity

testing and/or annulus pressure testing the Permittee
shall do the following:

(a)
(b)

(c)

(d)

(e)

(£)

Immediately cease injection of waste fluids;

Take all steps necessary to determine whether or
not there has been a release of hazardous waste or
hazardous waste constituents into any unauthorized
zone;

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

I'stiiy tThe Director whci LiiZoulionl 15 eXpe.ied Lo
resume; and

Restore and demonstrate mechanical integrity to the
satisfaction of the Director prior to resuming the
injection of waste fluids;

The Permittee shall notify the Director and obtain
approval prior to conducting any well workover.
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Whenever the Permittee obtains evidence that there may have

been a release of injected waste into an unauthorized zone
they shall:

(a) The Permittee shall immediately cease injection of
waste fluids, and;

i) Notify the Director within 24 hours of
obtaining such evidence;

ii) Take all necessary steps to characterize the
extent of any release;

i11) Compiy with any remediation plan specliled by
the Director;

iv) Implement any remediation plan approved by the
Director, and;

v) Where such a release is into a USDW currently
serving as a water supply, place a notice in a
newspaper of general circulation.

(b) The Director may allow the Permittee to continue
injection and/or resume injection prior to
completing clean-up or other remedial action if the
Permittee can demonstrate that continued injection
operation of that well will not endanger a USDW.

7. Annulus Testing Reguirements

Unless an alternative to a packer has been approved under
40 CFR 146.12 (c) the annulus between the tubing and
protection casing for each Class I well shall be filled
with a fluid approved by the Director.

Each well shall be required to pass an annulus pressure
test as follows:

(a)

(b)

Annulus pressure testing for WDW #5 and WDW #6
shall be conducted after each workover involving
tubing removal and/or packer placement and after
each well shut-down in excess of thirty (30) days;

In addition, WDW #5 and WDW #6 must alsc pass an
annulus pressure test at least once a year;
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8.

(c) An approved annulus pressure test shall consist of
pressuring the annulus to 100 psi above the
permitted injection pressure for that well and
holding that pressure for one hour with a maximum
allowable pressure variation plus or minus 3% on
the initial recorded pressure.

Annulus Pressure Monitoring System

The Permittee in accordance with the requirements of 40
CFR 146.67 (c) shall be required to install and maintain
a positive annulus pressure monitoring system which
maintsins an annuius pregsure at least 100 psi greate

than the injection pressure for each hazardous waste
well. Under the requirements of this section the
Permittee shall be required to maintain an annulus
pressure that exceeds the operating injection pressure,
unless the Director determines that such a requirement
might harm the integrity of the well.

The following additional conditions concerning annulus
pressure monitoring must also be met:

(a) The annulus must be fluid filled. The fluid in the
annulus shall be noncorrosive or shall contain a
corrosion inhibitor.

(b) The pressurized annulus shall be continuously
monitored at all times for ©possible leaks.
Automatic alarm and/or shut-off systems shall be
installed to sound when well pressures are lowered
or exceed a rate and/or gradient specified in the
permit.

(c) If an automatic alarm or shut-down is triggered,
the Permittee shall immediately investigate and
identify as expeditiously as possible the cause of
the alarm or shut-off. If upon investigation, the

well appears to lack mechanical integrity the
Permitics shall.

i) Cease injection of waste fluids unless
authorized by the Director to continue or
resume injection; and

ii) Take all steps necessary to determine the
presence or absence of a leak; and

iii) Notify the Director, within 24 hours
after the alarm or shut-down.
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9.

10.

Bottom-Hole-Pressure Testing

The Permittee shall submit in the Annual Report results
of bottom hole pressure surveys for WDW #¥5 and WDW #6
These surveys shall be performed after shutting in each
well for a period of time sufficient to allow the
pressure in the injection interval to reach equilibrium,
in accordance with 40 CFR 146.68 (e) (1) and in accordance
with the Falloff Pressure Test Guidelines developed by
the EPA.

Waste Analiysis Pla)

The Permittee shall monitor the injected wastes according
to an approved Waste Analysis Plan (40 CFR 146.68(a))
that describes the testing frequency and procedures to be
carried out to assure GLCC is in compliance with current
Land Ban Restrictions and BDAT waste treatment standards
through physical and chemical analysis of a
representative sample of the waste fluid.

At a minimum the plan shall include the following:

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

(b) The test methods that will be used for these
parameters, and;

(c) The sampling method to be used to obtain a
representative sample of the waste fluid to bke
analyzed;

(d) The proposed wastestream sampling frequency.

The Permittee shall repeat the analysis of the 1n1ected
wastes as zcacrised 1n ©Tog Waste andl, ziz Fian fwI,, LT
the frequencies specified in the plan and when process
changes occur that may significantly alter the
characteristics of the wastestream. The Permittee shall
be required to periodically review the WAP and if needed
update and revise the WAP to ensure the plan remains
accurate and the analysis remains representative for
current Land Ban Restrictions and BDAT treatment
standards.
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PART IV

SPECIFIC CONDITIONS

IV. A. WELL CLOSURE, PLUGGING AND ABANDONMENT

1.

Closure Plan Requirements

The Permittee of hazardous waste injection wells shall
prepare, maintain and -omply with a2 clesure plan for each
hazardous waste well tnat meets the regulrements or 10
CFR 146.71 (d) and is acceptable to the Director. The
obligation to implement the closure plan survives the
termination of the 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.

The following information shall be submitted as required:

(a) The Permittee shall submit a hazardous waste well
closure plan within 180 days of the proposed
plugging and abandonment date. The proposed Closure
Plan shall be approved by the Director prior to
commencement of well closure activities.

(b) The Permittee shall submit any proposed significant
revision to the method of closure to the Director
for approval before issuing a Notice of Intent to
Close;

(c) The Closure Plan shall assure financial rescurces
as required in 40 CFR 144.52(a)(7) or other
applicable regqulations;

(d) The Permittee shall notify the Director at least
sixty (60) working days before commencement of
closure of the weil. 2T =Tn& GLETTETiOn I oo
Director a shorter period may be allowed.

(e) Within 60 working days after completing well
closure the Permittee shall under the requirements
of 146.71(c) submit a Closure Report containing all
relevant information concerning the well closure.
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2-

Plugging and Abandonment Plans

The Permittee shall prepare, maintain, comply with and
submit a well closure plan which meets the requirements
of 40 CFR 146.71 for each new hazardous waste well. Such
a plan shall to be approved by the Director. Upon final
abandonment of each hazardous well the Permittee shall
ensure each well is plugged in accordance with the
requirements in the approved plugging and abandonment
plan.

Hazardous waste injection wells (WDW #5 & WDW #6) must be
closed after cesszation uf creraticns £or a wericd of two
(2) years according to tie reguiremente cr 40 CFR 146.71
(a) through (d), unless the Permittee can describe the
procedures taken to ensure the well will not endanger
USDWs during the period of temporary abandonment.

Any proposed changes to plugging and abandonment plans
must be approved by the Director after the Permittee
demonstrates that the changes will provide protection
equivalent to or greater than the original plugging
design criteria and standards.

Prior to commencing plugging activities for any well, the
Permittee shall give the ADPC&E written or verbal
notification of the intent to begin plugging at least
seventy two (72) hours prior to beginning plugging
operations. Mechanical integrity of the well shall be
verified, to the satisfaction of the Director, prior to
commencement of pluggipg operations.

Plugging and Abandonment of Existing Class I Wells

The Permittee shall be required properly plug and abandon
Class I hazardous waste wells WDW #3 and WDW #4 within

two years of the date of expiration for UIC Permit 2-U.
The Permittee shall follow the approved plugging and
abandonment plan submitted in the original application
request <r the rermittcos way wiorn 0 LULLLY Bil QWELWFS i
revised plugging and abandonment plan te the Department
for approval. Plugging and abandonment plans shall be
designed and conducted according to reguirements found in
40 CFR 146.71.

Prior to commencing plugging activities the Permittee
shall give the ADPC&E written or verbal notification of
the intent to begin plugging at least seventy two (72)
hours prior to beginning plugging operations. Mechanical
inteqrity for each well to be plugged well shall be
verified, to the satisfaction of the Director, prior to
commencement of plugging operations.
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iIV.

B. POST CLOSURE CARE

V.

c.

The Permittee shall prepare, maintain and comply with a plan
for post closure care which meets the requirements of
paragraph (b) of 40 CFR 146.72 which is acceptable to the
Director. The obligation to implement the post-closure care
plan survives the termination of this permit or the cessation
of injection activities. The requirement to maintain an
approved plan is directly enforceable regardless of whether
the requirement is a permit condition. The post-closure plans
should include the information requested under 40 CFR 146.72
{a) through (c).

The Permittee shall comply witn 4b Uik 136.72Z2 pOST clicsure
care requirements for Class I hazardous waste wells WDW #3 and
WDW #4. The Permittee shall prepare, maintain, comply with a
post closure plan submitted to and approved by the Director.

FINANCIAL ASSURANCE

1. Cost Estimate for Plugging and Abandonment

The Permittee shall demonstrate and maintain financial
responsibility for post closure care by utilizing a trust
fund, a surety bond,letter of credit, financial test
and/or an insurance or corporate guarantee that meets the
specifications or mechanisms and instruments revised as
appropriate to cover closure and post closure care in 40
CFR 144, Subpart F. The amount of funds available shall
be no less than the amount identified in
146.72(a) (4) (vi). The Permittee must prepare a written
estimate, in current dollars of the cost of plugging the
injection well, in accordance with the plugging and
abandonment (P&A) plan as specified in 40 CFR 144.28 and
144.51. The plugging and abandonment cost estimate must
be equal to the cost of plugging and abandonment at the
point in the facility operatinq 11fe when the extent end
mannar of its c¢cperzsics  wRUlLT ZIRT ZLUgEITI O Ln=
abandonment the most expensive as indicated by icts
plugging and abandonment plan.

The Permittee must adjust the plugging and abandonment
cost estimate for inflation annually. The estimate shall
be updated during the first gquarter of each calendar
year. The adjustment must be made as specified in 40 CFR
144.62(b) (1) and (2). In addition the Permittee must
comply with the requirements of 40 CFR 144.62 (c) and
(d).
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Financial Assurance For Plugging and Abandonment

The Permittee 1is required to maintain financial
responsibility and resources to close, plug and abandon
the underground injection operation in a manner approved
by the Director. The Permittee shall show evidence of
such financial responsibility to the Director by the
submission of a surety bond or other adequate assurance
for each Class I nonhazardous well and by meeting the
requirements of 40 CFR 144.63 governing Financial
Assurance for each Class I hazardous waste disposal well
or other materials which may be acceptable to the
Directeor.

(a) Class I Hazardous Waste Disposal Wells

The Permittee must establish financial assurance
for Class I hazardous waste wells (WDW #5 & #6).
The Permittee must choose from the financial
assurance options as outlined in 40 CFR 144.63 (a)
through (f).

Financial Assurance for Post-Closure Care

The Permittee shall demonstrate and maintain financial
responsibility for post closure by using a trust fund,
surety bond, 1letter of credit, financial test or
corporate guarantee that meets the specifications for the
mechanisms and instruments revised as appropriate to
cover closure and post-closure care in 40 CFR 144 Subpart
F. The amount of funds available shall be no less than
the amount identified in 40 CFR 146.72(a) (4) (vi). The
obligation to maintain financial responsibility for post-
closure care survives the termination of the permit or
the cessation of injection activities. The requirement to
maintain financial responsibility 1is enforceable
regardless of whether the requirement is a condition of
this permit.

35



PART V

VARIANCES, COMPLIANCE 8CHEDULES, AND OTHER CONDITIONS

No variances were requested by the applicant and none
were granted by the Director in this permit.

No compliance schedules were established.

OTHER CONDITIONS SPECIFIC TO THIS PERMIT

V. A. VARIANCES
V. B. COMPLTIANCE SCHEDULES
Y. C.

1.

Modification of Operational Parameters

The Permittee, using the information gathered during the
well construction phase such as core samples, injectivity
tests, and well logs, shall justify to the satisfaction
of the Director that the operational parameters as
submitted in the application are technically sound and
appropriate for the requested system. The Permittee shall
determine using computer models or other appropriate
calculations, the accuracy of the projected fluid front
radius and pressure build-up calculations within the
injection interval based on the additional information
gathered during well construction and testing.

If the aforementioned information indicates that the
operational parameters for this system should be lowered,
the Director may do so as specified in Condition T.B.1.

of thxs permit. 1f the Intommnfien gothersd during vool

testing indicates the operational parameters for the
system could be modified upwards, the Permittee may
request the Director modify the permit under 40 CFR
144.39 or Condition I.B.3. of this permit.

The Permittee shall not commence injection operations
until an evaluation based on the completion report, well
testing and/or an examination of computer models has been
completed, by the Department, to assist in determining
the optimum operational guidelines for this system and
written authorization to commence injection has been
granted by the Department.
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Modification of Authorized Injection Intervals

The Permittee, using information gathered during the new
well construction phase such as core samples, injectivity
testing, well logs or any other relevant information, may
request the Director grant approval to modify and/or
include the use of other injection intervals authorized
by this permit see (Section V.3.C.(3). Such a change
shall be considered by the Director and shall be
submitted as a formal request. If the information
supplied by the Permittee indicates the use of an
additional 1njectlon interval(s), previously authorized
by this permit is warranted, the Dlrector may, at his
discretion, asszign or mud;z' wnhich iniection intervais
are =utnorlzeq tO recslve lnjectec wastes.

3. Formation Intervals Authorized For Injection
Fluid disposed into each well shall be injected into the
following specific permitted injection intervals. No
other injection intervals, unless specified herein, shall
authorized for fluid disposal at this time.®* The
injection intervals approved for disposal, at this time
are listed as follows:
WDW_#5 Injection Interval Injection Depths#*
Hosston Sandstone 3725’ to 50757
+ or -
WDW_#6 Injection Interval Injection Depthsw
Hosston Sandstone 3820’ to 5170’
+ or -
*(Estlmated depths provided, actual depths to be provided
in completion report)
4. Maximum Allowable Surface Injection Pressure
The mzi-mom niliswable su-fzce tn5esTocn ZTressure [MAITD ) ¥
for each injection interval shall be as follows:
Well Injection Formation Injection Depth MASTP*
WDW #5 Hosston Sandstone 37257’ to 50757 1250
Well Injection Interval Injection Depth MABIP#®
WDW #6 Hosston Sandstone 3820 to 5170’ 1250
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*Maximum Allowable Surface Injection Pressure for this
injection interval to be determined based on testing
and/or information provided by the Permittee under Part
II, Section B. of this permit.

Placement of the Packer

The packer for each well, WDW #5 and WDW #6, shall be set
within 75 feet of the top of the designated injection
interval for each well. The discharge point in the
injection interval shall be from tubing beneath the
packer. The permittee shall utilize an extension packer
with & niwple and seal assencly* set as fcilows:

WDW #5 - Packer Setting Depth = 36257 <+/->
WDW #6 - Packer Setting Depth - 37207 <+/->

*(or equivalent equipment approved by the Director).

Placement of Perforations

Selected sand units of the Lower Hosston Formation for
WDW #5 and #6 within the designated disposal intervals
will be the primary zones selected for perforation at
this time. BAdditional strata within the permitted
injection intervals, may be authorized for perforation by
the Department, at the request of the Permittee, at a
later date.

Designated Underground Source of Drinking Water (USDW)

Groundwater with less than 10,000 mg/l TDS (the cutoff
point for USDW determination) in the region of the GLCC
Central Plant has been determined to be the Cane River
Formation at a depth of 900 feet. The El Dorado aguifer,
the primary drinking water supply for the region is
present at a depth of 350 feet below ground surface.
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Waste Stream Information for WDW #5 and WDW #6

The waste stream to be injected into WDW #5 and WDW #6 will be
treated effluent from the Central Plant’s process water treatment
plant (PWTP), groundwater treatment plant (GWTP) and landfill
treatment plant (LTP). These waste streams are generated from
sources throughout the Central Plant.

The effluent from the process water treatment plant (PWTP) is
currently classified as hazardous because it contains leachate from
pre-RCRA landfills in which hazardous wastes were previously
placed. During =zctive iandfiilina. =zpent akscrbent medla
contaminated with Ethylene Dibromide, Ebk, (Era wastecode Kliy} znd
Methyl-Bromide (K132) were disposed. Methyl Bromide spent absorbent
media, along with waste waters from the production of Methyl
Bromide were also classified as hazardous. Both of these waste
streams will be disposed into WDW #5 and #6.

The effluent from the ground water treatment plant (GWTP) will be
generated from a series of ground water recovery wells drilled to
recover shallow contaminated ground water beneath the Central Plant
site. The recovered ground water will enter the GWTP from wells
completed at different depths within the Cockfield Formation. The
following waste codes may be applicable to the GWTP effluent: U067,
K117, K131, and D028. The effluent from the from the proposed
leachate treatment plant will have the F039 wastecode and will be
disposed into WDW #5 and WDW #6. The GWTP treatment unit is
included in the Central Plant’s RCRA Part B Permit.

40



661 "0 19QOR0

NOLLVHFHINT WA LS ALSYm
KOLLVOITIAY Livddd DN

v-raiaviiorl
NOLIVAOIIOO TWIDAAHD sV IVIED

“Juswupredop SLEl) UIOI] S[ELIAIEW Spuy
PAIST 10N 21sEM ‘Y DY-uou Jo sasull pue sdire PEJ IMOYSEA, YUE]
uerd
"paIsI] 10N ‘Jjouns 1a1emuiey | 2yl JO 9pIS 1582 2Y) WoI] Isjemure’] puod WIolS 1seq
"S215EM PIIST] ‘A101e10qE ]
‘paist] 10N | pite s1UdAJOs Sapnpxa ‘osn Llojeloqe | jeondedy pue [eimowdolsasr] yue] Alojeicqe] Suuosudus
. .mvuzom
‘p21st] 10N *191BM 915EM S52001d Suunjoejnuey | -woo S1uEdI0 pa1euNuOolq JO WONONPOL,) 2094
. *$O1uE10 PHIEUNIOI] [l STOIIED]
‘paist] 10N *191eMm 1sem ssoo0Id Suumpoejnuey | &g poonpoid  sjesrmens  Ayerdads 0DL
"sdais uonesty
-und pue voneledss 1onpoid snotrea £q
PaMO[[O] $1010e31 Ul SSPIUIOIq N EW O {Spd pue weuneda(] onJed])
PaISI] 10N “191em 91sem ssoooxd Junnipejnuely | pue jAfe Jo L191IeA ® JO UONONPO. S[edIWaTY) Ul
-auniq peonpold yim pa .
PoIsI| 10N *HOEN [iLn JUIUIIeaI] SBC; | -12I00SSE 5P 91 Wol} ST JO [eAOWDy{ SHEN
"HO®O
pue IgH jo uohoesy ‘swonpoxd wuo]
*paisI] 10N ‘I91em 91sEM ssaoold Jupnioejnuey | o1(elaien me1dmedlo JO TONEUTWION dD0o
1onpoid-4q e se paonpoid .
sl sprwolq Ao (vdgdD
*paIsy 10N "1918M 915BM $59001d Sunimisenuey | v-[ousydsiq-owmoiqenal Jo uononposy vdagl
*25udJap [ids
*paIsI] 10N ‘Jjouni Iaesm uley | pue Isieamuler gsnjj-1s4)j duing 15944 duing 159
‘(8- 9198l
935) (b'89T MdD Qb Jo spiepueis "apiwolq JAow TeTA
1951 0] pPatean) 2q J[im Iajem 91seAy | j¢ mondnpold 21 woly Islem sisem vdad.l apnmoiq JAns |
UB[] JUAUWIESI ] I9TBAN SS2001]
SNILV.LS YOd HOHUNOS dFLVM HISVM VIUV NOLLVYIANTD HISVM HALVM HISVM

STTIM NOLLDICNI NOLSSOH d3aSOdOUd NI 40 dISOdSId 9 OL SYILVAL ALSYM J0 STIINOS
Y-t 319vL




TABLE 2-B

MAXIMUM CONCENTRATION LIMITS' FOR
LISTED HAZARDOUS WASTE STREAMS GENERATED BY
GREAT LAKES CHEMICAL CORPORATION’S EL. DORADO PLANT

MAXIMUM
CONCENTRATION
: LIMIT FOR
WASTE CHEMICAL WASTEWATERS!
CODE WASTE DESCRIPTION CONSTITUENT (mg/l)
D028 |1,2 Dichloroethane (Ethylene dichloride)|1,2 Dichloroethane N.A.
K117 |Waste water from the reactor vent gas|Ethylene dibromide 0.028
scrubber in the production of ethylene|Methyl bromide 0.11
dibromide via bromination of ethylene. |Chloroform 0.046
K118 SFent adsorbent solids from purification| Ethylene dibromide 0.028
of ethylere ditromide in the production;iAcrby bromide C.ii
of ethyleps dibromide via bremiration of} Cricrofors: 0.246
ethylene,
K131 |Waste water from the reactor and spent|Methy! bromide 0.11
sulfuric acid from the acid dryer from the
production of methyl bromide.
K132 |Spent adsorbcnt and waste water|Methyl bromide - 0.11
separator solids from the production of o BT,
methyl bromide. :
U067 |Ethylene dibromide (commercial chemicall Ethylene dibromide - 0.028
product, manufactured chemical interme- "o HrlprEpn 2R
diate, or off-specification commercial
chemical productg.
F039 |Leachate (liquids that have percolated|Acetone - 0.28
through land-disposed wastes) resulting| Benzene - 0.14
from the disposal of more than one|Bromodichloromethane 0.35
restricted waste classified as hazardous|Bromoform-- 0.63
under 40 CFR 261.31 Subpart D (Lists of|n-butyl alcohol 5.6
Hazardous Wastes). Carbon tetrachloride - 0.057
Chloroethane 0.27
5 Chloroform - 0.046
{ s A T Chloromethane” 0.19
T P = AW T o-Cresol 0.11
m- and p-Cresol 0.77
OB < WSO Wi S . ST 1,2 Dichloroethane 0.21
; b L : 2 Dibromomethane 0.11
= 1,2 Dichloropropane - 0.85
W Ethyibenzene - 0.057
i 5 L R Ethyl ether 0.12
K:1 W I Ethylene dibromide - 0.028
S A i Ethylene oxide 0.12
LR TR Hexachloroethane 0.055
: Methanol 5.6
B i e ik rierny bromides: G.i3
F o P L T IR Methyi eihy! ketone - 7-7 gégg
-y e Methylene chloride .
Arkansas Water @ Phend] 0.039
Toluene 0.08
. = Resources Center 1,2,4 Trichlorobenzene- 0.055
Tor! D7 501-575-4403 Lab 7317 2,4,6 Trichlorophenol 0.035
A Xylene(s) 0.32
I I

! Maximum Concentration Limits are defined in 40 CFR ’_26874'3(.- Land Disp

Standards

osal Restrictions Trcatment
e ; ! oo )

- 13 M e . f

2y o L
N.A. = Not Applicable B A et o
LA Eil,
GREAT LAKES CHEMICAL CORPORATION UIC PERMIT APPLICATION October 3, 1994

149/TABLE.2-B

WASTE STREAM INFORMATION
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EML Sample No.s

Client:
Addrass:

®hone #

EARTHNET LADORBTORIEB,
174 Nxnllirs D
Louisiana 70806

Baton Rouge,

Ties L un
=4 ¥

(504) 928-0232
(Formerly EnviroMed Laboratories, Inc.)

INC.

ORGANIC ANALYSES REPORT FORM - #7AF
VOLATILE QOMPOQUNDS (VOA’SB)

APPENDIX IIT

MR. LYLE HONEYCUTT
t (501) 862-5141
Sanple I.D.: PRTP EFFLUENT/UXC

Sample Type: KAIER_
Sample Volume: S _mls

840341 Page 1 of 2
GREAT LAKES CHEMICAI_CORP
R. Q. BOX 1878 Collactad: 131/17/93 BY:CLIENT Time3 00!
EL_DORADG, AR 71731-1878  Receivedx 5i/7i7/93 BYtK, G, Tireiils
VOAME Anzi. DAta - ARAlYSTiR1/24/8E~R]

CAS Numbar Volatiles Concentration Det. Lmt.
mg/L mg/L
75=27~4 Bromodichloromethane ND 0.005
74-83-9 Bromomethane 0.851 0.010
56-23-5 carbon Tetrachloride ND 0.008
108~-90~7 Chlorobenzene ND 0.005
126-99~4 2=Chloro=1,3-butadiene ND 0.008
124-49-1 Chlorodibromocethana ND 0.005
75=00-3 Chloroethane 0.018 0.010
110-=75=43 2-Chloroethyl vinyl ether ND 0.008
67-66-3 Chloroform ND 0.003
74=-87-3 Chloromathane 0.009 0.010
107-08-1 3-Chloropropenae ND 0,100
106-93-4 1,2-pDibromoethana (EDE) 0.0089 0.008
74-95%=3 Dibromomethans 0.006 0.005
110=57=§ t=1,4-Dichloro-2-butena ND 0.00S5
75-71-8 dichlorodifluoromaethane ND 0.008
73-34-3 1,1-pDichloroethane ND 0.005
107-06-2 1,2=-Dichloroethane 0.006 0.008
785-35-4 1,1-Dichloroethylene ND 0.005
156-80-5 t~1,2-Dichlorocathylene ND 0.0058
78-87-% 1,2=-Nichloropropana ND 0,008
10061-02=6 t-l.#~lichlsropropsans HD o,rot
10061-01-5 ois=-1,3=-Dichleropropena ND v.005
74-80=4 Iodomathane ND 0.008
75-09-2 Methylene Chloride 9.00 0.005
$30~20=6 1,1,1,2-Tetrachloroethane ND 0.008
79-34-3 1,1,2,2-Tetrachloroethane ND . 0.005
127~-18-4 Tetrachloroathene ND 0.008%
T5=25~2 Tribromomethans ND 0.005
71~55-6 1,1,1-Trichlorcethane ND 0.008




ORGANIC ANALYSES REPORT FORM -~ #7AP (continued)

EML 8ample No.! 840347 Page 2 =t 2
CA8 Number Volatiles Concentration Dat. Lmt.
mg/L ng/L
79=00=5 1,1,2~Trichloroethane ND 0.005
79=-01-6 Trichlorcathane ND 0,005
75=69=4 Trichlorofluoromethane ND 0.008
96~18-4 1,2,3-Trichloropropane ND 0.005
75-01-4 Vvinyl chlorida ND C 0,010

Samples ware analyzod using EPA Metheod 8240 listed in
- Physical/Chemical Mathoda, XPR BW=8&8, srd

Edition, November 198s.

ND -~ Not Datectad.
NA - Not Analyzed/Not Applicable

o

Chantha Nouth
Laboratory Manager

Rav. 11/05/92 .

CO-IDAN ZC0 F900d 3 T THIF-1 1557 S6 . -e28-031



EARTIINET LABORATORIES, INC.
i374 Dzilse Drive
Baton Rouga, Louimjana 70806
{504) 928-0232
(Formerly EnviroMed Laboratories, Inc.)

ORGANIC ANALYSBES REPORT FORM - #¥S8AP

BABE/NEUTRAL/ACID EXTRACTABLE COMPOUNDS
APPENDIX XIT

EML Sample No.: 54034 Page 1 of 2

Client: GREAT LAXEZS CEEMICAL
P. O, 21387% Coliacteds:12/317/97 BY:CLIFNT Time:S000
Address: EL DORADO, AR 7i731 Recelved: 311/3:7/93 BY1K, G, TIiE&rzz2%8
MR. LYLE HONEYCOUTT BNAMS Anal. Date - Anmlyst:12/07/93-CTN

BSample Type: WATER

Phone # : (%01) B862-5141
fample I.D.: EFF c Sample Volume: 975$:1 (1)}
Base/Neutral/Acid Concentration Det. Lmt.
CAS8 Number Extractable Compounds mg/L {(ppm) mg/L
111-91-1 Bis(2-chlorocethoxy)ethane KD 0.010
111-44-4 Bis(2-chloroethyl)ether ND 0.010
39638-32-9 Bis(2-chlorocisopropyl)ether ND 0.010
106-47-8 p-Chloroaniline ND 0,010
- 510-~15-6 Chlorobenzilate ND 0.010
59=-80-7 p=Chlore-m~-gresol ND 0.010
91-58-7 2-CLloronapthalene ND 0,010
95-57-8 2=-Chlorophenol ND 0.010
542-76~7 3-Chloropropionitrile ND 0.010
541-73=1 m-Dichlorobenzene ND 0.010
95-50=1 o=Dichlorobenzene ND 0.010
106-46-7 p-Dichlorobenzena ND 0.010
91-94-1 3,3’=-Dichlorobenzidine ND 0.0350
120-83-2 2,4=-Dichlorophenol ND 0.010
87-65-0 2,6-Dichlorophenel ND 0,010
118-74-1 Hexachlorcbenzene ND 0.010
87-68-3 Hexachlorobutadiene ND 0,010
77-47-4 Hexssclicrecyclopentadiene nn 0.010
67=72-1 Bexpchlorosctrand RE g,rif
70=30-4 Hexachlorcprophene ND 0.010
1888=71~=7 Haexachloropropene ND 0,010
101=14~4 4,4’-Mathylenebis(2-chloroaniline) ND 0.010
608-93-5 Pentachlorobenzene ND 0,010
76~01-7 Pentachlorvethanae ND N 0.010
82-68-0 Pentachloronitrobenzene ND 0.010
87-86-5 Pentachlorophenol ND 0.050
23950-58=3 Pronamide ND 0,010
95=-94=3 1,2,4,5-Tetrachlorobenzene ND 0.010
56-90-2 2,3,4,6-Tetrachlorophanol ND 0.010

LIl e

It s e 5



‘ ORGANIC ANALYSES REFORT FORM ~ #8AP (continued)
EMI Sample No.: 84034

Dage 2 of 2

——

Concentration Det. Lmt.
CAS Number Compound mg/L {(ppm) ng/L
120-82~1 1,2,4-Trichlorobenzena ND 0.010
95-95-4 2,4,5=Trichlorophencl ND 0.010
88-06-2 2,4,6-Trichlorophenol ND 0.010
126=73~7 Trin(2,3,-dibromopropyl)phosphate ND 0.010

ND - Not Detacted.
NA ~ Not Analyzed/Not Applicable.

Samples vere analyzed using EPA Method 13520 and 8270 listed in Test Method
for Evaluating Solid Waste, Physical/chemical Metheds, EPA HManual BW-846,

ird Bditicn, November 1986.
(_QLoMZUL-A?.:XI[

chanth Nouth
Laboratory Managerxr
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GREAT LAKES CHEMICAL CORPORATION

WDW-5

GL @ 200’
14 3/94" Hole Cemented
to Surface With
Class "H" Cement*
Suriace Casing

Protection Casing
Cemented

to Surface With
Class "H" Coment*

7"x5 1,2" Packer
Set @ 3625' {approx.)

Injection Interval: 3725'-5075" (€=t 4

» Exact Cement Volumes Calculated After
Running Open Hole Caliper Log

R s T

10 3/4", 45.5 Ib/ft
J or K-55 STC Range 3
Set @ 1430’ (approx.)

Injaction Tubing

5 1/2° FJP 20-23 I/,
Grade N-80 Range 3

Set @ 3667' (approx.)

Protection Casing

77, 26 Ib/ft

Grade N-80

Set @ 5125’ (approx.)

5275 T.D. (appré;..)-

GREAT LAKES CHEMICAL CORP.

El Dorado, Arkansas

ENVIROCORP )N

Proposed Completicn WDW-5 REV. 10:94
Scale: Vertical 17 - 1000’ (approx.)

GES Project # 025-001-92 Checked by: RWI

Drawn: D.M.Bilbrey Date: 511592

DESIGNER / DMB / GLCC-5/ 5-15-92



GREAT LAKES CHEMICAL CORPORATION
WDW-6

14 3/4" Hole Cemented
to Surface With 3
Class *H" Cement* > B

Surtace Cauing
1C 2/, 45.& thift

«<———— Seat @ 1430 (approx.)

Protection Casing

C ted Injection Tubing
emen 5 1/2° FJP 20-23 Ib/R,
to Surface With Grade N-80 Range 3
Class "H® Cement*

Protection Casing
7%, 26 Ib/ft
Grade N-80

7"x5 1/2" Packer
Set @ 3720' (approx.)

< 5370' T.D. (approx )

Injection Interval: 3827°-5178" <ost )

+ Ezxact Coment Volumes Calculated After
Running Open Hole Caliper Log

J or K-55 STC Range 3

Set @ 3762' (approx.)

Set @ 5220' (approx.)

GREAT LAKES CHEMICAL CORP.

E! Dorado, Arkansas

Proposed Completion WDW-6 REV.

10/94

Scale; Vertical 17 -1000" (approx.)

maca GES Project # 028-001-52 Checked by: RWI
® | Orawn: O.MBilbrey Date: 51582

DESIGNER / DMB / GLCC-§/ 5-15-82




