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REPORT TO CONGRESS ON INJECTION OF HAZARDOUS WASTE - ERRATA SHEET
As of 8/23/85
° Page II~2 - Paragraph after bullets

The number 193 should be 195.%*

° Page I1-4 - Right-hand column of "Operating Status of Class I.."

- The fourth set of numbers should be 2/2 instead of 4/3 (Califorr
- The fifth set of numbers should be 2/2 instead of 1/1 (Colorado)
- The eighteenth set of numbers should be 81/31 instead of 79/31 (

o

Page VI-18 - Third paragraph, second sentence

- Five should replace four.

° Section 1 of the attachments

- Partial and total counts should be disregarded**

[+

Section 6 of the attachments

- Six wells that did not inject in 1983 were included:
. Wells OB5, 16, 17A and OB4 at the Hercofina facility in NC:
. Well 1 at the Cominco America Inc. facility in TX:
. Well 1 at the Monsanto Chemical Co., Chocolate Bajou facility
in TX; and
. Well 1 at the Waste-water Inc. facility in TX.

° Last attachment - "Location and Status of Class IV Wellsg"

- The order of the first and second page is inverted.*

- Inadvertently two Class IV wells were left out. These two
wells are located in California at the Cordova Chemical,
Aerojet Propulsion Laboratory Facility. They are CERCLA
clean-up wells and authorized in the UIC regulations.

* Corrected in prints after June 12, 1985
** Corrected in prints after July 15, 1985



Foreword

This report was prepared by the Office of Drinking Water
fram data gathered by the EPA Regional Offices and a contractor.
Analysis of the data and writing of the report was done by staff
of the Underground Injection Control Branch of the Office of
Drinking Water. The texts of the field reports were prepared by
the EPA Regional Offices after visits to the 20 sites and reviews
of State files. The original Project Manager was Dr. Jentai
Yang who organized the effort and was responsible for the first

drafts of the document.
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EXECUTIVE SUMMARY

* INTRODUCTION

This report was prepared to meet the requirements of Section 701 of
the Hazardous and Solid Waste Amendments of 1984. This Section requires
that:

"(a) The Administrator, in cooperation with the States, shall
compile and, not later than 6 months after the date of enactment of
the Hazardous and Solid Waste Amendments of 1984, submit to the
Canmittee on Environment and Public Works of the United States
Senate and the Cammittee on Energy and Cammerce of the United
States House of Representatives an inventory of all wells in the
United States which inject hazardous waste [hazardous wastes are
designated as such under the provisions of 40 CFR Part 261 of the
Resource Conservation and Recovery Act of 1976]. The inventory
shall include the following information:

"(1l) the location and depth of each well;

"(2) engineering and construction details of each well, including
the thickness and camposition of its casing, the width and
content of the annulus, and pump pressure and capacity;

"(3) the hydrogeological characteristics of the overlying and
underlying strata, as well as that into which the waste is

injected;

"(4) the location and size of all drinking water aquifers penetrated
by the well, or within a one-mile radius of the well or
within 200 feet below the well injection point;

"(5) the location, capacity, and pcpulation served by each well
providing drinking or irrigation water which is within a
five-mile radius of the injection well;

"(6) the nature and volume of the waste during the one-year
period immediately preceding the date of the report;

"(7) the dates and nature of the inspections of the injection well
conducted by independent third parties or agents of State,
Federal, or local govermment;



"(8) the name and address of all cwners and operators of the well
and any disposal facility associated with it;

"(9) the identification of all wells at which enforcement actions
have been initiated under this Act (by reason of well failure,
operator errcr, groundwater contamination, or for other
reasons) and an identification of the wastes involved in such
enforcement actions; and

"(10) such other information as the Administrator may, at his
discretion, deem necessary to define the scope and nature of
hazardous waste disposal in the United States through underground
injection.

"(b) In fulfilling the requirements of paragraphs (3) through (5)

of subsection (a), the Administrator need only submit such information
as can be ocbtained fram currently existing State records and from
site visits to at least 20 facilities containing wells which inject
hazardous waste."

The report summarizes the raw data and is organized. along the
following lines:

° A General information chapter contains information required by
paragraphs 1, 8 and 10;

® A chapter on Engineering covers the construction of the wells
and the information in paragraphs 2 and 6;

® The chapter on Hydrcgeology covers paragraphs 3, 4 and 5;

° Information required by paragraph 6 is covered under Waste
Characteristics: and

° A chapter on Requlatory Controls covers paragraphs 7-and 9.

The raw data containing the information requested in paragraphs 1
through 10 of Section 701(a) is attached as an appendix. Field reports
fran the 20 facilities visited are available and may be obtained bv
contacting the Project Manager, Mr. Mario Salazar, in the Office of
Drinking Water, U.S. EPA, or through the appropriate Regicnal office.
A list of these facilities appears in Chapter I.



BACKGROUND

Disposal of waste by underground injection started in the oil
fields in the thirties as an alternative to surface disposal of produced
brines. Disposal of industrial wastes in injection wells started in
the fifties. It was considered a method to isolate wastes (that could
not be easily treated) fram the accessible enviromment by placing them
into deep formations where they would remain for geologic time.

The practice was premised on simple hydrogeologic principles. In
several areas of the United States, the basement rock is covered by up
to 20,000 feet of sedimentary rocks, which have been deposited over
millions of years and have remained relatively undisturbed. These
rocks are stratified, and the many layers vary with regard to camposition,
structure, permeability, and porosity both vertically and laterally.

They also contain water whose camposition changes with depth. Generally,
the concentration of total dissolved solids (TDS), increases with

depth. Usually water is considered potable when it contains less than
500 mg/1 TDS, while the upper limit for irrigation and stock watering

is 2,500 to 3,000 mg/1 TDS. (EPA protects water with a TDS content of
10,000 mg/1 or less since there is evidence that this water can be used
as a potable source after treatment.) By way of camparison, brines
associated with oil and gas production generally contain 30,000 to -
100,000 mg/1 TDS, and seawater generally contains 35,000 mg/l1 TDS. The
fact that there are these large differences between the composition of
surficial and deep water indicates that the variocus impermeable strata
act as barriers to the upward movement of the deep saline water. It is
sedimentary rocks with sufficient permeability, thickness, depth and
areal extent which best serve as injection zones. The location of such
thick sedimentary sequences (in the Gulf Coast and Michigan Basin, for
instance) is one of the factors controlling where deep well injection can
occur.

The engineering of injection wells was based on oil-field technology
and was developed further by major companies to dispose of their specific
waste streams. A typical injection well is several thousand feet deep
and injects wastes into highly saline permeable injection zones. The
well consists of concentric pipes (figure 1). The outer pipe or surface
casing usually extends below the base of usable water and is cemented
back to the surface. Two pipes extend to the injection zone, the long
string casing which is also usually cemented back to the surface, and
within it the injection tubing. It is through the tubing and perforations
at the bottam of the long-string casing that waste is injected. The
space between the tubing and the casing (called the annulus) is closed
off at the bottam by a device called a packer, which keeps injected
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fluids fram backing up into the annulus. This anmular space is
typically filled with an inert, pressurized fluid. The inert fluid
is kept at a higher pressure than the injection pressure in the
tubing to prevent escape of the waste into the annulus if a leak
should occur. Capping the well is the wellhead, which contains
valves and gauges to control and monitor injection.

The practice of underground injection came under Federal control
in 1974 when the Safe Drinking Water Act (SDWA) was enacted. In
order to ensure the protection of the Nation's underground sources
of drinking water (USDWs) fram improper injection of fluids, Congress
established the Underground Injection Control (UIC) program in Part
C of the Act. The law required that the Agency set minimum standards
and technical requirements which the States were to adopt in order
to assume primary enforcement responsibility (primacy). The salient
points of the regulations adopted in 1980 are as follows:

° They define underground sources of drinking water (USDWs) as
all aquifers containing water with less than 10,000 mg/1 TDS.

° They categorize injection wells into five classes.. Class I
wells inject hazardous and non-hazardous waste below the
deepest USDW. Class II wells are used in conjunction with
oil and gas production and include the vast majority of
injection wells. Class III wells are used for the extraction
of minerals in solution mining cperations. Class IV wells
inject hazardous wastes into or above USDWs and are banned.
Class V wells are nonhazardous waste injection wells that do
not fit into the other four classifications. Class I hazardous
waste wells are the focus of this study.

° They adopt the definition of hazardous waste pranulgated in
40 CFR Part 261, pursuant to the requirements of the Rescurce
Conservation and Recovery Act (RCRA).

° They establish minimum technical requirements designed to
ensure that the waste will be injected in the proper horizon
and remain there.

These requirements include:

- siting (in areas free of faults, with adequate
confining zones):

- construction (requirements for casings, tubing and
packer, cementing, logging and testing):



- operation (fracturing of the injection zone is prohibited);

~ monitoring (including periodic testing of the integrity of
“the ' well) “and reporting; and

- plugging and abandomment (including financial responsibility
demonstration).

For a State to have a Federally approved UIC program, it must meet
these minimum regulatory standards. Proper oversight by EPA guarantees
that these standards are implemented. Wwhere EPA hnplements the UIC
program in a State, the Agency has to follow these same minimum standards.
As of March 18, 1985, 32 Statesl/ had prlmacy for Class I wells, and
EPA has started to implement the program in 25 States.

In response to Congressional and Agency preliminary directives,
the Office of Drinking Water in 1983 began examining Class I wells which
inject hazardous wastes. During August and September of 1983, a task
force with participants fram EPA Headquarters and the Regions visited
20 hazardous waste injection facilities with 59 wells and obtained
detailed information on surrounding ground-water usage, wastes injected
and the regulatory controls applied to these wells. In addition,
information on the rest of the existing Class I hazardous waste injection
facilities was obtained fram State and EPA records by EPA Regional
persornel and a contractor. Questionable information was verified by
contacting the campanies and asking for a voluntary review of the data
originally obtained fram EPA and State files. Response to the verification
effort was approximately 70% (68 responses ocut of 94 requests).

RESULTS OF THE INVENTORY

Nationwide, this inventory has identified 112 facilities which
inject hazardous wastes through 252 Class I wells. Ninety of these
facilities were active and injected hazardous waste into 195 wells
during 1984 (only 181 wells were operating in 1983). The other 57
wells (out of the 252 total) were inactive. Of the 195 active wells,

152 operated continucusly and 43 intermittently. Of the 57 inactive
wells, 41 were abandoned, 3 were shut—-in or in the process of changing
type of operation, and 13 had a pemit pending or were under construction.

1/ "States" are defined in the SIWA as the 50 States, District of
Columbia, Puerto Rico, Virgin Islands, Guam, Samoca, Trust
Territories and Northern Marianas.



Active hazardous waste injection wells are found in fifteen States.
The vast majority of the wells are located along the Gulf Coast and
near the Great Lakes. Louisiana and Texas alone account for 66% of the
wells. Other States with sizeable numbers of hazardous waste wells are
Michigan, Indiana, Chio, Illinois, and Cklahama. These two areas, the
Gulf Coast and Great Lakes regions, have similar historical and geolcgical
backgrounds. Historically, these States have had experience in underground
injection due mainly to oil and gas related activities, which have
provided abundant data on deep formations. Geologically, formaticns in
these States are amenable to efficient injection. Another camon
characteristic, though not exclusive to these two regions, is that both
are highly industrialized.

Most of the wells were drilled between the mid-1960's and the
mid-1970's. There has been no significant increase in the rate of
construction of new wells since 1980.

The biggest user of Class I HW wells is the chemical industry.
Manufacturers of organic chemicals account for 44.1% of the wells and
50.8% of the volume. The petroleum refining industry accounts for 20%
of the wells and 25% of the volume. Other chemical manufacturers
(agricultural, inorganic and miscellanecus) account for 17.5% of the
wells and 12.6% of the volume. The metals and minerals industry
accounts for 8.2% of the wells and 5.8% of the volume. The aerospace
industry accounts for 1% of the wells and 1.5% of the volume.

Only 4.4% of the total injected volume is handled by cammercial
waste disposers with 9.2% of the wells (18 wells at 13 facilities).
They are classified as "off-site wells" because they iniject ‘hazardous
waste which has been generated at other locations. The waste must be
accanpanied by a manifest under RCRA.

Hydrogeolagy

Nationwide, most of the HW injection wells (76%) inject -into sand
and sandstone formations, 14.3% inject into limestones or dolamites,
and the remainder in shaley sandstones (9.7%). In all cases, the
injection formations are unusable as potential future mineral resources
or as potable water sources. Many (42.7%) of the confining zone lithologies
are shale, followed by shaley sandstone (20.8%), shaley limestone
(10.0%), and other (26.5%).

The average depth of all hazardous waste injection wells fram the
ground surface down to the top of the injection zone was found to be -
4,063 feet. The depth fram the ground surface to the bottam of agquifers
containing water with 10,000 mg/1 TDS averaged 1,179 feet. There is an
average separation between injection zcnes and USIWs of approximately
2,925 feet.



Same information on the location and names of all water well
owners within a five-mile radius of injection wells was cbtained,
although the information was not camplete because it is not regularly
required by State agencies in reviewing well permit applications and so
is not readily available. Much of the information was obtained indirectly,
for example, by identifying residences on a county map. The number of
known water wells within a five-mile radius of the facilities visited
varied fram 1 to 2,764 wells.

Engineering

Information on the engineering characteristics of HW injection
wells was relatively camplete because the States usually require very
specific information on the design and construction of the wells before
a pemit is issued. Information was received on 99% of the HW wells.

Casings: All of the wells were found to have at least two casing strings
and 46% have three strings. Decisions concerning the selection
of the casing depend on the hydraulic locading of the well,
internal and external pressures, axial loading {tension and
canpression), temperatures, and corrosion action of the environ—
ment. In over half the wells the material used for casing is
steel with a yield strength of 55,000 psi (J-55). Other
materials used are J-80 steel, fiberglass, fibercast, stainless
steel and others.

In every case, the wells are cemented fram the surface to
below the base of the lowermost USDW and fram the injection
zone trough the overlying confining zone. In addition, 88% of
the wells are cemented for their entire length in at least one
string.

Tubing: The materials used in 94% of the wells were designed to be
resistant to corrosion caused by the injection fluid. There
is no information available on the remaining 6%. Tubing
materials found were: steel 66%, fiberglass 13%, fibercast
10%, stainless steel 5% and unreported 6%. ’

Annulus and Packer: Mechanical packers were found in 93% of the wells
and fluid seals in 7%. Fluid seals isolate the annulus by
maintaining a line of equal and opposite pressure between the
injection and annulus fluids.



Mechanical Integrity Tests and Monitoring

For most wells, continuous monitoring of the volume and the injection
and annulus pressure provides information as to the operation of wells.
Héwever, cther tests are required befcre injection begins and every
five years thereafter to confirm the integrity of wells. These tests
are generically known as "mechanical integrity tests" (MITs). Every HW
well visited had been tested for mechanical integrity prior to beginning
operation to evaluate the soundness of the tubular gocds (casing,
tubing, and packer). However, not all of the wells had been tested to
evaluate the soundness of the cementing job. Approximately 23% of the
active injection wells have been repermitted. The MITs, in States
which have started to repemmit wells, have uncovered a few shortcomings
which could have potentially threatened USIWs. These shortcamings have
been or will be corrected before any damage is done to USDWs. Thus,
the MIT requirement is proving to be an excellent tool in identifying a
large number of mechanical defects and preventing contamination
of USDWs.

There are only a few HW injection facilities at which deep aquifers
are monitcred since such wells became ancther possible pathway for
undesired upward migration, are difficult to site and are very expensive
to construct. At most of the facilities, monitoring is only done on
surficial aquifers that can be affected by surface facilities associated
with the injection wells.

Waste Characteristics

Information on both waste concentration and volume was cbtained
for 108 of 181 active Class I wells injecting hazardous wastes durirg
1983. During 1983 the 108 wells disposed of a total of 6.2 billion
gallons of wastes, camposed of roughly 5.9 billion gallons of water in
which 228 million gallons of wastes were diluted. Extrapolating frcm
the data on the 108 wells to the total number of active wells, out of
the 11.5 billion gallons estimated to have been injected in 1983, 423 .
million gallons were actual wastes while the remainder was water. Cf
these 423 million gallons, it is estimated that 48% (203 million gallons)
are hazardous campounds. Even though hazardous waste constituents only
account for 1.77% of the total volume, under the RCRA definition, the
whole volume (11.5 billion gallons) is considered hazardous.

In this report, hazardous wastes are categorized as either acids,
organics, heavy metals, hazardous inorganics, or "octher." Acids may be
either inorganic or organic liquids with a pH equal to or less than
2.0. Heavy metals injected include chramium, copper and nickel, and



hazardous inorganics include selenium and cyanide. Organics consist

of those injected campounds which contained carbon. The "other" category
includes waste reported as chemical oxygen demand (COD), biochemical
axygen deéiand (ROD) ‘and tdtal suspended sclids (TSS) which because of

the lack of specific data were assumed to be hazardous. Acids and
organics were the prevalent wastes by volume, accounting for 41% and

36% respectively of the non-aquecus hazardous camponents. Heavy metals
account for 1.39%, hazardous inorganics for .08%, and "other" for

20.99%.

The Hazardous and Solid Waste Amendments of 1984 in Section 201(f)
are particularly concerned with the disposal of solvents (RCRA codes
FOO01, F002, F003, F004 and FO005), and dioxin-containing campounds (RCRA
codes F020, F021, FO022 and F023). Hazardous waste codes were obtained
for wastes fram 89 active wells. In general, the information was
sketchy. Camplete data (both RCRA codes and the amount injected) were
available for only 51 of the wells. Fram the information obtained, only
eight well operators reported disposing of the solvents. No wells were
reported to have been injecting dioxin-containing campounds. .

The Amendments are also concerned with the disposal of the wastes
included in the "California list" (Section 201 (d)). The only wastes
on this list found to be injected were hazardous wastes with a pH less
than or equal to 2.0, and nickel in a concentration greater than 134
mg/l. Of the 181 wells which reported information on pH, 25% (35
wells) reported injecting acids with pH < 2, and one well was injecting
nickel with a concentration of 600 mg/1.

Enforcement actions

The information on non-campliance was obtained fram the surveillance
records of the States, but these records do not report whether the
cases were investigated under a Federally mandated UIC program or prior
to this. A total of 84 noncampliance incidents at 39 facilities involving
75 wells have been reported. Administrative violations accounted for 50%
of these incidents and 50% (42 incidents) were related to construction,
design or ocperational problems. Out of the 42 nonadministrative violations,
legal action was required in 10 cases, while the rest were corrected
through voluntary -campliance. 1

Of all of the violations, in only nine cases were there significant
problems which could have resulted in contamination of USIWs. 1In five
cases, we have evidence that the release did not affect USIWs or if it
did, it was not_caused by the well:

1 It was not clear in the State record whether legal action was taken in
response to major violations. In same cases major violations were
corrected through administrative or informal procedures.



® Chemical Waste Management, an off-site facility in Ohio, did not
discover leaks in the bottam part of the longstring casing of
their wells until large amounts of waste were injected into a
shallower fomation, which was separated from the bottam of the
lowermost USDW by mcore than 1,500 feet, 1,000 feet of which is
confining strata. This operatiocnal problem was detected during
mechanical integrity tests conducted to obtain information for a
UIC permit. The campany was fined $12.5 million for these and
other violations at the site. Five of the six wells at the site
have been repaired and the other may be abandoned.

° Leaks in the wells of the Chemical Resources, Inc., facility (off-site)
in Oklahama were discovered as a result of mechanical integrity
tests performed as part of the implementation of the UIC program.
The operator is now under State orders to repair the wells and is
subject to on-going enforcement action.

° Rollins Envirommental Service (formerly CLAW) in Louisiana discovered
leaks in a well allegedly resulting fram the former cwner's (CLAW)
disregard for campatibility problems between the wastes, tubirg,
packer, and casing. Rollins has repaired the leaks and is pursuing
legal action against CLAW.

° Sonics International operated a cammercial (off-site) facility at
Ranger, Texas. Due to shortcanings in the operation there was a well
blow-cut. There was no ground-water contamination, and the site was
cleaned up, and the wells were plugged and abandoned.

® Browning Ferris in Lake Charles, Louisiana contaminated a surficial
aquifer at the site. The State does not believe the contamination
resulted fram injection but rather froam surface impoundments. The
State is investigating the cause.

In one case, a final determination has not been made:

° At the Hercofina facility in North Carolina, injected wastes leaked
fram the injection zone through the borehole into the Black Creek
Formation which contains water with TDS ranging fram <150 - >10,000
mg/l. 1Two injection wells have been plugged and abandoned and two
have stopped operating and are presently being used for monitoring.
The State is conducting an investigation.

Finally, in three cases, contamination of a USDW has been documented:

° At the Hammermill facility in Erie, Pennsylvania, apparently because
of excessive injection pressures, same of the injected waste migrated
through the injection zone and reached an improperly abandoned

well. The site, which was closed in 1975, is now on the "Superfund”
list for remedial action.



° shortly after Louisiana received primacy, a well at the Tenneco
site in Chalmatte, Louisiana was found to be leaking into one of
the lower USIWs (not considered potable). The contaminants consisted
of "sour water" refinery waste which had corraded through both
tubing and casing. The well was plugged and abandoned. Tenneco is
cleaning up the contamination by the use of recovery wells and
reinjection into the pemmitted zone through several new injection
wells.

° The Velsicol Chemical Corporation in Beaumont, Texas violated its
pemit by injecting fluids with a lower pH than authorized. As a
result, injected fluids did enter an unauthorized injection zone
which contained formation water with a TDS content of 4,000 mg/l
TDS. Even though this formation is not considered a potential
source of drinking water, Velsicol is using the injection well to
clean up the contamination. In addition, wells were drilled and
approximately 1.5 million gallons of water were pumped cut.

Of special note are the number of violations at off-site (cammercial)
facilities. Of the total 25 off-site wells, fourteen (56%) have been
in violation campared to sixty (24%) of the total 227 on-site wells.
Additionally, all three of the abandoned off-site wells had had a major
violation. The high percentage of non-campliance by off-site facilities
could be due to campatibility problems inherent in injecting many types
of waste in the same wells. It was also found that several of the
facilities were in violation because of the lack of adequate training
of the operator in regard to well operation.

FINDINGS

The inventory has shown that hazardous waste injection is not a
widespread practice, as only 15 States have active wells that inject
hazardous wastes. Another four States have wells that are no longer
injecting hazardous waste.

Hazardous waste wells are concentrated in the industrial areas
around the Great Lakes and the Gulf Coast. The geology of these States
lends itself to deep injection due to the existence of deep, permeable,
stable fomations with thick and extensive confining zones. Because
oil and gas production also occurs in these areas, the States have
acquired considerable information on the regional geolagy and drilling
practices. This information, in turn, can be applied to properly
evaluate injection facilities.
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Based on the lithologies and separation, mest USDWs appear to be
adequately separated fram injection zones. However, this study did
identify a few individual cases where the separations appear inadequate

and where repemmitting decisions will lead to case-by-case reconsiderations
and appropriate actions.

Most HW injection wells (81%) are located in primacy States. The
majority (129) of the active wells are in Texas and Louisiana. At this
time, Texas has a fully implemented UIC program. The rest of the
States are beginning implementaticn. However, repermitting of Class I
HW wells has been made a priority in all States.

In addition, the implementation of the UIC program has produced
data which further increases a State's ability to evaluate hazardous
waste injection. Repemmitting of hazardous waste wells and the associated
mechanical integrity tests have identified shortcomings. As a result,
these shortcamings have been corrected and USDWs protected. This
experience has increased the State's and EPA's knowledge of undergrcund
injection and ability to properly implement the UIC program.

Scme of the facilities visited have gone beyond the current requirements
in order to insure safe injection:

Most facilities pretreat the waste to avoid down-~hole problems
such as plugging of the injection fommation or interaction of
incampatible waste streams. ‘

Scme facilities have installed autamatic shut-off systems which
stop injection when certain monitored parameters reach specific
levels.

Certain facilities which inject acids into limestones have developed
special cperating techniques to prevent well blow-ocuts or other
problems asscciated with this type of injectiocn.

LCCKING AHEAD

The Hazardous and Solid Waste Amendments of 1984 have mandated the
ban of land disposal of hazardous waste unless the Administrator can
make a finding that the practice is protective of human health and the
enviroment. Injection of hazardous waste is one of the practices
" affected by this ban.

In order to provide the technical information necessary for the
Administrator to make the required findings, the Agency has started an
extensive review of the practice. This review will try to establish
the adequacy of the regulations and may lead to regulatory changes
should the practice be allowed to continue.



The Agency will also review whether the adequacy of confining
zones to prevent the movement of injection fluids outside the injection
zone can be clearly established. It is the ability of confining zones
to properlY isolate wastes which determines the suitability of the site
for injection. Once information on the injection and confining zones
is obtained, it can be analyzed and models reoresentative of the geology
can be employed. These models can provide a better evaluation of the
site with more assurances that vertical confinement exists.

We will also evaluate the extent of horizontal movement in the
injection zone away fram the well. Even though fluids injected into
deep formations move slowly (on the scale of inches per vear), EPA
needs to know the extent of this movement to further evaluate the
safety of the practice. Little empirical data exist on the long~temm
movement of fluids in deep formations; however, experience with secondary
recovery of oil and gas shows that this movement is not significant
once the driving force (pumping) is stopped. More studies will be
needed to confim this.

Another important consideration that needs to be fully studied is
the chemical fate and transport of the waste in the injection formation.
Factors such as interactions of the waste with the injection formation
and chemical and physical gradients need to be evaluated.

Finally, we have not discussed Class IV wells as part of this
report. As the study evolved, only thirty-four such wells were 1dent1‘1ed
of which six are active (two are CERCIA clean-up sites), seventeen .
are pemmanently plugged and abandoned, and eleven are abandoned but not
yet plugged. Moreover, the UIC program banned such wells effective
December 1984 for most States, and in June 1985 for the remaining
States. The HSWA of 1984 also banned these facilities, effective May
1985. The practice is, therefore, limited and soon to be terminated.
Most States already ban the practice, and when Class IV wells are
identified in those States they are shut down. Accordingly, very
little data is available in State files.
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Chapter I

Background-History

1.1 Introduction

This report was prepared to meet the requirement of section 701
of "The Hazardous and Solid Waste Amendments of 1984". This section
requires EPA to prepare a report on the characteristics of wells which
inject Hazardous Waste (HW) in The United States. This chapter provides
a brief description of the relevant portions of the Underground Injection
Control (UIC) program and the background and methodology used to obtain
information for the report.

1.2 The Undergraund Injection Control (UIC) Program

The Underground Injection Control (UIC) Program was mandated by
Congress in Part C of the Safe Drinking Water Act (SDWA) of 1974 as
amended. The Envirommental Protection Agency (EPA) published final
technical UIC regulations on June 24, 1980. These regulations set -
minimum technical standards which the States and EPA must follow in
implementing the UIC program. The UIC technical regulations can be
found under 40 CFR Part 146. The technical requlations were amended in
1982 to incorporate changes resulting fram litigation settlements.

The basic concept of the EPA UIC program is to prevent the
contamination of underground sources of drinking water (USTW)* by
keeping injected fluids within the well and in the intended injection
zone. Two categories of wells are identified by the UIC regulations
for injection of hazardous waste, i.e., Class I and Class IV. Class I
wells inject hazardous waste below the lowermost USDW and Class IV
wells inject into or above a USDW. Stringent requirements in the
regulations pertain to Class I wells. Class IV wells have been banned
and are required to be plugged and abandoned six months after the UIC
program becanes effective in a State. Furthermore, the Hazardous and
Solid Waste Amendments of 1984 have reinforced the ban by requiring all
Class IV wells to be plugged and abandoned by May 8, 1985 (RCRA, Section
7010). Therefore, this study includes a detailed inventory of Class I
wells, since 701(a) of the HSWA requires the Agency to inventory only
those wells... which inject hazardous waste (emphasis added); the ban
on Class IV wells means no such well may "inject" hazardous waste after
May 8, 1985. Nevertheless, for informational purposes, EPA has appended
the raw data on Class IV wells available to the Agency on the 34 active
and closed Class IV wells which have injected HW, that have been identified
during the preparation of this report. The Agency has placed a high
priority upon ensuring that all Class IV wells are closed and plugged
as required by the HSWA and EPA regulations.

* As defined in 40 CFR §144.3



) There are five major ways in which injection practices can cause
fluids to migrate into USDWs. The technical requirements in the UIC
regulations are therefore, designed to deal with the five pathways of
fluid migration as described below:

(1) Faulty Well Construction

(2)

(3

Leaks in the well casing or the movement of fluid

forced back up between the well's outer casing and

the well bore can cause contamination of USDWs.

The regulations require adequate casing and cementing

to protect USDWs and to isolate the injection zone.

The absence of significant leaks and fluid movement

in the space between the casing and the well bore must

be demonstrated upon well completion and at least every
five years thereafter by a "mechanical integrity test”, as
defined in 40 CFR §146.08.

Improperly Plugged or Completed Wells in the Zone of
Endangering Influence:

Fluids from the pressurized area in the injection zone
may be forced upward through improperly plugged or
completed wells that penetrate the injection interval in
the zone of endangering influence. These fluids may migrate
into USDWs. The UIC regulations require that all wells
penetrating the injection zone in the zZone of endangering
influence be reviewed to assure that they are properly
completed or plugged. Corrective action must be taken

if they are not completed or plugged to prevent fluids
migration. Newly abandoned wells must be plugged to
conform with EPA and State UIC procedures.

-

Faulty or Fractured Confining Strata:

Fluid may be forced upward out of the injection zone
through faults or fractures in the confining formations,

as the result of injection. The UIC regulations require
that wells be sited so that they inject below an adequata
confining formation. Injection pressure must be controlled
go that fractures are not propagated in the injection zone
or initiated in the confining formation that could cause
the movement of injection or formation fluids into an
underground source of drinking water (USDW).

1-2



(4) Lateral Displacement:

Fluid may be displaced from the injection zone into
hydraulically connected USDWs as a result of the injection
pressure. The regulations require careful planning to
select the injection site to prevent such situatiomns.
Information on the continuity of the injection and
confining zones must be considered when evaluating the
site, as well as the proximity of injection wells to
USDWs. Also faults and the distance from recharge areas
must be taken into account. Well operators must

control injection pressure and conduct other monitoring
activities to prevent the lateral migration of fluids.

(5) Direct Injection:

Some injection wells inject into or above USDWs. EPA
has banned all injection of hazardous waste into or
above underground sources of drinking water except for
wells associated with Federal activities designed to
clean up an aquifer.

As of March 18, 1985, 3% States* had applied for and
received enforcement authority of the UIC program for Class I
HW wells. The Agency has promulgated Z5 programs in States that
chose not to or did not obtain delegation of the UIC program for
Class I HW wells.

1.3 Hazardous Waste Well Assessment and Inventory

1.3.1 Need for the Assessment and Inventory .

In 1981, the Office of Solid Waste of EPA conducted a
survey of hazardous wastes management practices by sending
questionnaires to owners and operators of facilities who had

*"States” are defined in the Safe Drinking Water Act as the 50 States,
Puerto Rico, the Virgin Islands, the District of Columbia, Samoa, Guam,
the Trust Territories and the Northern Marianas (a total of 57).



notified the Agency that they handled hazardous wastes, pursuant

to notification requirements under the Resource Conservation

and Recovery Act (RCRA). The results of this survey were published
in "National Survey of Hazardous Waste Generators and Treatment,
Storage and Disposal Facilities Regulated Under RCRA in 1981"

(EPA 530/sw-84-005, April 1984).

The RCRA survey identified 87 hazardous waste injection
facilities used to dispose of an estimated 8.7 billion gallons
per year. As a result of the magnitude of volume of the waste
injected, the Agency started a limited effort to investigate
the characteristics of hazardous waste injection.

Almost concurrently, several bills were introduced in
Congress (S-757, RR 5959 and HR 2867) each of which required
EPA to prepare a report on hazardous waste injection practices.
On October 5, 1984, Congress passed the reauthorization of the
Resource Conservation and Recovery Act (RCRA). The amendments
in the reauthorization toock the short title of "The Hazardous and
Solid Waste Amendments of 1984" and became effective November 8, 1984,
Included is the prohibition of injection of certain hazardous
_wastes within 45 months of enactment, unless the EPA Administracor
makes a finding that such injection is not damaging to human health
and the environment. Another requirement is that EPA prepare a
report to Congress on hazardous waste injection (section 701j.
Section 701 of the "Hazardous and Solid Waste Amendment of 1984"
reads (verbatim):

"Report to Congress on Injection of Hazardous Waste.

(a) The Administrator, in cooperation with the States, shall
compile and, not later than 6 months after the date of enactment
of the Hazardous and Solid Waste Amendments of 1984, submit to
the Committee on Environment and Public Works of the United
States Senate and the Committee on Energy and Commerce of the
United States House of Representatives, an inventory of all
wells in the United States which inject hazardous wastes., The
inventory shall include the following information:

" (1) the location and depth of each well;

(2) engineering and construction details of each
including the thickness and composition of its
casing, the width and content of the annulus, and
pump pressure and capacity;



(3) the hydrogeological characteristics of the overlying
and underlying strata, as well as that into which the
waste is injected;

(4) the location and size of all drinking water aquifers
penetrated by the well, or within a one-mile radius of
the well or within two hundred feet below the well
injection point;

(5) the location, capacity, and population served by each
well providing drinking or irrigation water which is
within a five-mile radius of the injection well;

(6) the nature and volume of the waste injected during the
one-year period immediately preceding the date of the
report;

(7) the dates and nature of the inspections of the injection
wells conducted by independent third parties or agents
of State, Federal or local government;

(8) the name and address of all overseers and operators of
the well and any disposal facility associated with it;

(9) the identification of all wells at which enforcement
actions have been initiated under this Act (by reasons
of well failure, operator error, groundwater contamination
or for other reasons) and an identification of the
wastes involved in such enforcement actions; and

(10) such other information as the Administrator may, in his
discretion, deem necessary to define the scope and nature
of hazardous waste disposal in the United States through
underground injection.”

(b) In fulfilling the requirements of paragraphs (3) through (5)
of subsection (a), the Administrator need only submit such information
as can be obtained from currently existing State records and from
site visits to at least Z0 facilities containing wells which inject
hazardous waste.

(c) The states shall make available to the Administrator such
information as he deems necessary to accomplish the objectives of
this section.”

Methodology

In preparation for the report required in the several bills



introduced, which culminated with the promulgation of section 701,
of the "Hazardous and Solid Waste Amendments of 1984", EPA
started gathering information in late 1983. 1In order to conduct
an in-depth assessment of hazardous waste injection wells, EPA
selected 20 facilities representing a cross section of geographic
areas, on-and off-site waste generation and mixed delegation
situations. These 20 facilities operate a total of 59 injection
wells with waste streams that cover a broad spectrum. The focal
points of this assessment study were facility design, siting,
construction, operation and maintenance of both above ground
facilities regulated under RCRA and below ground facilities
regulated under UIC. The existing Federal and State oversight
and enforcement programs were also assessed. These programs were
examined to determine if there were significant regulatory gaps.
Three (3) of the twenty facilities were subsequently found not to
meet the Class 1 hazardcus waste definition and are not included
in this report.

EPA selected the 20 facilities based on a 1981 hazardous
waste injection well inventory compiled by the Office of Solid
Waste (OSW) as a result of the notification process under the
authority of the Resource Conservation and Recovery Act (RCRA).
(The 1981 inventory identified 87 hazardous waste injection
facilities nationwide with a total estimated injection volume
of 8.7 billion gallons in 1981l.) 1In order to investigate the
extent and impact of this practice, a coordinated effort between
the 0ffice of Drinking Water, the Office of Solid Waste, EPA
Regions and States, was launched. Table I-l lists the 20 facilities
selected for the detailed assessment. The current operating
performance of the injection wells was not used as a criterion
for the selection of these wells, Figure I-! shows the location
of these facilities on the national map.

The facilities selected represent a sample size of over
20% of the total known hazardous waste injection wells in the
United States. Table I-Z portrays the various criteria that
the selected sites represent.

Additional analysis on the facilities based on their age,
waste distribution, industrial category and depth of injection
zone/USDW separation was conducted in order to establish a fim
relationship with the data base of all hazardous waste injection
wells. The results of the assessment of the 20 facilities and data
obtained on the other HW facilities are used to portray the
national picture of all the Class I HW injection wells.

Following the selection of the facilities, a field assessment
was conducted. EPA organized a technical task force which was
led by the 0ffice of Drinking Water (ODW) in cooperation with
the Office of Solid Waste (0OSW). The technical task force included
individuals in several disciplines such as geology, environmental



Table I-1

LIST OF CLASS I HAZARDOUS WASTE INJECTION FACILITIES VISITED

# Wells at
Region State Facility Name and Location Facility
ITI wv E.I.Dupbnt De Nemours* 1
Belle, West Virginia
v AL Stauffer Chemical 3
Bucks, Alabama
FL Kaiser Aluminum & Chemical 1
Mulberry, Florida
KY E.I.Dupont De Nemours Z
Louisville, Kentucky
MS Filtrol Corporation 1
Jackson, Mississippi
TN Stauffer Chemical** 4
Mt. Pleasant, Tennessee
v IL Allied Chemical Corporation 1
Danville, Illinois
Cabot Corporation Z
Tuscola, Illinois
IN Inland Steel 1
Gary, Indiana
MI BASF Wyandotte Corporation 3
Holland, Michigan .
OH SOHIO Chemical Corporation 3
Lima, Ohio
Chemical Waste 6
Management Incorporated
Vickery, Ohio
VI LA Rollins Environmental Services 1

Plagquemine, Louisiana

* State of West Virginia and Region III subsequently determined
that the waste injected by this facility does not meet the
RCRA definition for classification as a hazardous waste management
facility.

** State of Tennessee later determined that this facility does not
inject "hazardous waste”. TN has been granted authorization
under RCRA to make this determination.
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LIST OF CLASS I HAZARDOUS WASTE INJECTION FACILITIES VISITED (cont'd.)

# Wells at
Region State Facility Name and Location Facility
VI LA Shell 0il Company 12
Norco, Louisiana
(0] & Chemical Resources A 1
Tulsa, Oklahoma
' TX E.I.Dupont 10
Victoria, Texas
Empak, Incorporated 1
Deerpark, Texas
Gibraltar Wastewaters . 1
Winona, Texas
Monsanto Company 4
Alvin, Texas
IX ca Rio Bravo Refining 1
Rern County, California
Total 14 20 59
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and chemical engineering, geochemistry and hydrology. The assess-
ment task force was augmented by scientific and technical support
from the EPA Regional Offices and States responsible for the
selected facilities.

Visits to all the selected facilities took place during the
month of September 1983. Regional personnel participated in all
the visits and Headquarters ODW personnel accompanied them on 17
out of the 20 visits. An QOSW representative also participated
in two of the visits. These site visits served to corroborate data
from State and EPA files and to make members from the task force
familiar with each site.

After the site visits, the Regional participants prepared a
facility report in the format in Table I-3 as recommended by
the task force. A compilation of the field reports from the
twenty facilities actually visited by EPA personnel is available
from the Office of Drinking Water or the appropriate Regiomnal
Office.

Information on the hazardous waste facilities not visited
was obtained from EPA and State files and other miscellaneous
sources.

Upon review of the information obtained, it was compiled in
an electronic file for easy retrieval. Both the paper and
computer files were reviewed for missing information. Missing
data were i1dentified and an effort was made to obtain them.

These efforts included direct contact with 94 hazardous waste
injection facilities to verify data obtained mainly from State
files. There was approximately 70% response to this verification
effort. Table I-4 gives a description of the quality of the

data obtained in the overall information gathering effort.

In order to answer questions posed in Section 701 of "The
Hazardous and Solid Waste Amendments of 1984", the information
obtained in the inventory and assessment was summarized under:
general findings; hydrogeologic environment; engineering charac-
teristics; waste characteristics; and regulatory controls. 1In
addition, the data obtained in the inventory and assessment have
been included in the appendices of this report. These appendices
have been organized in accordance with the specific information
obtained to answer the questions in Section 701 of the RCRA amend-
ments.
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TABLE I-3

OUTLINE OF CLASS I HAZARDOUS WASTE INJECTION FACILITY REPORT
(ONE REPORT FOR EACH FACILITY)

Facility Identification

Summa ry

Introduction

Geologic and Hydrologic Environment
Well Design and Evaluation

Regulatory Controls (UIC, RCRA, NPDES)
Conclusions

Recommendations

References

Appendices (as needed)
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As is to be expected in a limited information gathering
effort like this one, the data presented do not represent a
complete picture. As an example, table III-Z, in page III-10
indicates that there is a wide variation in the thickness of
confining zones; however, there is not enough available information
on whether the thicker confining zones are more impermeable than

the thin ones. A site specific effort would be necessary to
ascertain this fact.
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2.1

Chapter II
General Findings

Introduction

This chapter describes the general characteristics of
hazardous waste wells nationwide. Parameters considered are:

Well Operating Status;

Volumes Injected;

Well Classes;

Type of Operation (on-site, off-site);
Geographical distribution;

Age of the Wells;

Users; and

Surface Facilities,

© 6 o0 06 o o o0 o

Additionally, the appendices contain tables showing the status;

the name and address (active); the type and the RCRA ID numbers for
the wells.

2.2

Well Operating Status

In the context of this report, the term "active well” is
used to describe a hazardous waste (HW) well which is operated
either continmuously on a regular schedule, or on an occasional
or intermittent basis and for which there are no extensive
shut~ins or workovers.* This category includes all intermittent,
back-up and standby HW wells, provided that they are in operational
condition. "Abandoned well"” is a HW well whose use has been
temporarily or permanently discontinued, including any well
that has ceased HW injection or is plugged and abandoned.

"Other” refers to any HW well which has been permitted but not
yet drilled, a well under construction, a completed well not

yet injecting, or a well with a permit pending.  “Shut in" refers
to a well that is indefinitely shut in for repair or for other
reasons.

Nationwide, there are 112 facilities, identified by this
inventory, that have a total of 25% wells that fall into one of
the categories mentioned above. Ninety of these facilities
injected hazardous waste into 195 wells during 1984, with 152
operating continuously and 43 operating intermittently. The
balance of the 257 wells (57 wells)are inactive, either abandoned
(41); shut in or in the process of changing type of operation
(3); or with a permit pending or under construction (13).

* "Active” and "Active I" respectively in the appendices
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The States with the largest number of active HW wells are:
Texas with 69; Louisiana with 60; Ohio with 14; and Michigan
with 11. Figure II-1 gives the percentages of wells in each
operational category. Table II-] gives the total number of
wells and facilities in each of the operational categories for
each State.

Volumes Injected

A total of 144 wells reported actual injection volumes in 1983.
The volume injected in the 144 wells in 1983 was 8.309 billion
gallons. An additional 37 wells were active in 1983, but they did
not report volumes injected. The volume injected for these additional
37 wells was calculated from the reported injection rate. This
calculated volume was then corrected by multiplying by 0.73 which
was the ratio of the reported volume vs. the volumes calculated
from the injection rate for 114 wells. (These 114 wells repcrted
both injection volumes and injection rates in 1983.)

To summarize:

° Yolume reported for 144 HW wells 8.309 billion gal.
° Volume computed for 37 wells [4.425 billion gal.]
° Corrected by multiplying by 0.73 +3.230 billion gal.

° Total reported and computed for 181* wells 11.539 billion gal.

A comparison of design vs. reported volume in 93 out of the 195
active wells indicate that only 297% of their capacity is being used
This would indicate that the total capacity of all HW injection wells
is approximately 40 billion gallons per year.

Well Classes

As explained in Chapter I, Class I by definition includes
HW wells that inject into deep formations which are below USDWs;
Class IV refers to those HW wells that inject into or above
USDWs. The UIC Regulations apply very stringent standards to
assure that Class I HW wells do not contaminate USDWs and ban
Class IV HW wells.

* Only 181 wells were active in 1983. An additionmal [z wells resumed
or started injection in 1984,

I1-2
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STATE
Alabama
Alaska
Arkansas
California
Colorado
Florida
Illinois
Indiana
Kansas
Kentucky
Louisiana
Michigan

Mississippi

North Carolina

Chio

Cklahama

Pennsylvania

Texas
Wyaming
TOTALS

* Total includes inactive and active facilities

OPERATING STATUS OF CLASS I HAZARDOUS WASTE WELLS
AT FACILITIES IN THE UNITED STATES (AUGUST 1984)

ACTIVE
FACILITIES
TOTAL
1

1

90

ACTIVE ABANDONED

WELLS WELLS
TOTAL TOTAL
2 1
1 0
4 1
2 0
0 + 0
4 0
6 0
8 5
5 2
2 0
60 5
11 11
1 0
0 4
14 1
6 1
0 3
69 7
_o o
195 41

TABLE II-1

CTHER
WELLS
TOTAL

0

WELLS/
FACILITY
3/1
2/1
5/3
4/3
1/1
4/2
6/4
13/10
7/2
2/1
71/28
22/10
1/1
4/1
15/5
8/6
3/1
79/31
an
252/112

** Since there are same "inactive" wells in "active" facilities, for the
sake of clarity a separate column for facilities where there are inactive

(abandoned, others) wells has not been included.
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2.6

Table II-1 gives the location of and operating status of
Class I HW wells that have been identified nationwide. There
are five wellis, three in Pennsylvania and two in California,
which are or will be used to restore aquifers under the Compre-
hensive Environmental Response Compensation and Liability Act
(CERCLA). These wells are technically Class IV wells but are
authorized under a special exemption. They are mentioned here
because they will continue to operate legally.

As indicated by Table II-1, 195 active Class I HW wells
in 90 facilities* have been identified in 15 States.

Type of operation

In the course of the HW well assessment and inventory, it
was obgserved that 90.1% of the wells were owned and operated by
the waste generators themselves and were located at the site of
the generating facility. These wells have been classified as
"on-gite” wells. Commercial wells operated by persons who
collect service fees for the disposal of the waste and which are
located at places other than the waste generating facility are
classified as "off-site” wells. A total of 25 HW wells in 16
facilities have been identified as off-site; 18 of which are
active. The remaining seven were either abandoned or in the
process of bteing built or recompleted. The "off-gsite” wells
have special characteristics which make them more susceptible to
problems and they account for an inordinate number of violations.
Chapter VI lists the violations and Chapter VII gives some
possible reasons for them. Table II-3 and Figure II-Z shows the
number of off-site wells and facilities for each State. The
total volume injected into these wells is 4.1% of the total
estimated volume.

Geographic Distribution

The great majority of HW injection wells are located in the
Gulf Coast and Great Lakes states. Figure II-3 shows the number
of active HW wells in each state. The siting of HW wells in a
certain region of The United States follows the same historical

* Ag of the time of this report decisions are being made as to the
classification of a small number of wells. Furthermore, there is the
possibility that the well classification of several of the wells
listed may change due to the fact that well classification is a
derivative function that depends on RCRA regulations and State de-
terminations (where applicable).

II-6



Table 11I-3

OFF~-SITE WELLS AND FACILITIES IN EACH STATE

ACTIVE OFF-SITE INACTIVE OFF-SITE TOTAL OFF-SITE
STATE WELLS FACILITIES  WELLS FACILITIES WELLS FACILITIES
Alaska 1 1 1 1 Z 1
California 1 1 0 0 1 1
Louisiana Z Y3 0 0 Z Z
Ohio 5 1 1 1 6 1
Oklahoma 1 1 0 0 : 1 ) 1
Texas _8 z s _4 13 1o

18 13 7 6 25 16*

* There are both active and inactive wells at some off-site faéilities

I1-7
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FIGRE II-3

DISTRIBUTION OF ACTIVE CIASS I HAZARDOUS WASTE INJDCTION WELLS (1984)
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2.8

and geological pattern. The States with the great majority of
wells Texas, Louisiana, Ohio and Michigan have had similar
historical and geological backgrounds. Historically, these
States have had experience in underground injection due mainly
to oil and gas related activities., Geologically, there are

formations in these States which are amenable to efficient injection.
Another common characteristic, although not exclusive to just these two

regions, is that both are highly industrialized.

Tables II-1 and II-Z give the geographical distribution of
the 195 HW wells that were active in 1984 by state and estimated
volume of injection for 181 wells that were active in 1983, re-
spectively. These tables demoustrate that 66.0% of all active
identified HW wells are located in just Z States, Texas and
Louisiana, and that they account for 69.47 of the total estimated
volume of hazardous waste injected in 1983,

Age of Wélls

The use of wells for injection of hazardous waste is a
relatively recent development. Figure II-4 is a grapkic
representation of the distribution of the drilling date for all
HW wells. The earlier HW wells were generally drilled to serve
other purposes such as oil, gas or water production and were
converted to injection wells at a later date. The majority of
the wells were drilled in the mid 1960s to the mid 1970s, with
most of the injection commencing in the 1970s.

The annual growth rate of HW wells has gradually declined
in the past decade. The average annual growth rate for the
period from 1972 to 1982 was 6.5% per year. This is equivalent
to a projection of 15 new wells for 1984 and 17 for 1985, based
on the current HW well population of 248. The biggest yearly
increases in the well population were found in 1969 and 1973-1975,
possibly as a result of the implementation of the Clean Water
Act.

Users of HW Wells

The type of industries using HW wells are listed in
Figure II-5 according to their contribution to the estimated
total volume injected. The typical user of wells for injection
of hazardous waste is a large industry which produces large
volumes of low concentration waste. The original financial
investment is very high and requires continuous operation of
the well, in most cases, to be economically feasible.

II-10
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2.9

Figure II-5 clearly shows that chemical industries generate
most of the injected hazardous waste in the country. Table II-4
gives the distribution of HW injectors by industrial category.
The largest user, E. I. DuPont, with 31 HW wells, alone accounts
for 1.5 billion gallons per year or 13Z of the total volume injected.
Chapter V of this report addresses the type and quantity of hazardous
waste injected underground. Figure II-6 gives the percentage of
wells used by each type of industry.

Surface Facilities

The Office of Solid Waste in EPA has jurisdiction over all
surface facilities located at HW well sites. These facilities
are regulated under RCRA.

In April 1984, EPA's Office of Solid Waste released the
findings from an extensive survey of hazardous waste generators
and treatment, storage and disposal (TSD) facilities regulated
under RCRA in 1981. Survey results estimated that 4,818 facilities
treated, stored, or disposed of hazardous waste in RCRA regulated
processes. Hazardous waste storage was the most prevalent
management activity regulated under RCRA. Out of 4,818 facilities,
4,299 were estimated to have stored hazardous waste, an estimated
1,495 facilities treated hazardous waste and only about 430
facilities disposed of hazardous waste. Eventhough underground
injection is not a widespread practice (it is only practiced in
15 States), it is the method used to dispose of the largest volume
of hazardous waste.

Figure II-7 summarizes the various surface facilities
existing at the hazardous waste underground injection sites.
The sum of the various' processes exceeds the total number of
facilities due to the use of multiple processes at some of
these facilities.

II-14



DISTRIBUTION BY INDUSTRIAL CATEGORY

Industrial
Category

Organic Chemical

Petroleum Refining
& Petrochemical
Products

Miscellanecus
Chamical
Products

Agricultural
Chemical
Products

Inorganic Chemical
Products

Camnercial
Disposal

Metals and
Minerals

Aerospace &
Related
Industry

Totals

TABLE II-4

Estimated Percent
1983 Injection of Total
vVolume (MGY) Annual Volume

5,868 50.86
2,888 25.03
687 5.95
525 4.55
254 2.20
47% 4.12
672 5.82
169 1.47

11,539 (MGY) 100%

1I1-15
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3.1

3.1.1

3.1.2

3.2

Chapter III
Hydrogeolagic Enviromment
Introduction
Geohydrologic Considerations

Knowledge of the regional and site-specific geologic and
hydrolagic characteristics is fundamental to the evaluation of
the suitability of the site for injection. These characteristics
also influence the design, construction, operation and monitoring
methods chosen for each particular well. In defining the geologic
enviroment, the subsurface rock units are described in terms of
their litholagy, thickness, areal distribution, structural con-
figuration, engineering properties, and potential resource value.
The chemical and physical properties of subsurface fluids and
flow systems which camprise the hydrologic enviromment must also
be defined.

General Geology

Geology is the study of the earth and its processes. The
rocks of which the earth is composed are described in terms of
their origin and litholagy, which refers to their camposition and
texture. By origin, rocks are classified as igneous, metamorphic
and sedimentary. While nearly all rock types can, under certain
circumstances, serve as injection zones, sedimentary rocks are
most likely to have suitable geologic and engineering characteristics.
Sufficient porosity, permeability, thickness and areal extent are
needed to pemmit the rock to act as a liquid-storage reservoir at
safe injection pressures.

The folding and fracturing of these rocks is also of concern to
the well builder. Structural geolojgic characteristics on a regional
and local scale are significant because of their role in influencing:
1) subsurface fluid flow; 2) the engineering properties of rocks;

3) the localization of mineral deposits:; and 4) earthquakes. The
two basic kinds of folds are synclines (downward or trough-like
folds) and anticlines (upward folds). Synclinal basins of a
regional scale (hundreds of miles) are viewed as particularly
favorable for injection. Faults are fractures in a rock sequence
along which there has been displacement of the two sides relative
to one another. Faults may act either as barriers or as channels
to fluid movement.

Regional Geologic Findings

Selection of an envirommentally acceptable site is critical for
Class I hazardous waste injection wells. The choice of an injection



3.3
3.3.1

site begins with an evaluation at the regional level, then is
narrowed to the vicinity of the site and finally focuses upon
the immediate well location.

In general temms, geolcgic characteristics divide the United
States into regions. Synclinal sedimentary basins with thick
clastic wedges, such as the Michigan Basin and Gulf Coast (Figure
III-1), are particularly favcrable sites for Class I wells. They
contain relatively thick sequences of saltwater-bearing sedimentary
rocks and the subsurface geolagy of these basins is well known.
where sedimentary rock cover is absent, or thin, these areas are
generally not suitable for Class I injection wells. Regions
shown in Figure III-1 where a thick volcanic sequence lies at the
surface are also usually unfavorable as sites. To the west, the
immense and geolcgically camplex Basin and Range Province is a
series of narrow basins and intervening, structurally positive
ranges. Same of the basins might provide injection sites, but
their geolagy is mostly unknown. The geclogy of the West Coast
is relatively camplex in which same tertiary sedimentary basins
(that yield large quantities of oil and gas) could be gecloagically
satisfactory sites for Class I injection wells. In general mcst
of the HW injection wells are located in either the sedimentary
basin of the Great Lakes area or the Gulf Coast.

Local Geolaxyic Findings

Lithological

To predict the performance of injection wells and their effect
on the enviromment, the local hydrogeclogical data must be estimated
prior to well construction, and the actual geolagic characteristics
and values for rock and fluid properties determined during well
construction and testing. A wealth of subsurface geoclcagic and engineerinc
information can be obtained during the drilling and the testing of any
well. The extent to which information can be obtained depends on the
availability of existing data in the immediate vicinity of the well.
At a site where no wells have previcusly been drilled within miles, it
may be necessary to collect all the important information during installa-
tion of a test bering or well, if feasible.

In a local site evaluation the geolcgical characteristics of the
injection zone should be examined. In this study, the injection zone
refers to the lithologic formation or part of formation in which the
injection occurs. The desired characteristics of such a zone are:

III-2
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(1) sufficient thickness, with adequate porosity and permmeability
to accept liquid at the proposed injection rate without necess-
itating excessive injection pressures; (2) hanageneous lithology
without high permeability lenses or streaks; (3) large encugh
ar=al extant to minimize injection pressure and prevent the
injection fluid fram reaching recharge areas; and (4) confining
strata with relatively low permeabilities over and under the
injection zone.

Nationwide, most of the injection wells inject wastes into
sand and sandstone formations (76%) followed by limestone or
dolamite (14.3%) and sandstone shale (9.7%). The most camonly
used fommations for hazardous waste disposal are Mt. Simen (32
wells), Frio (17 wells), Catahoula (14 wells), and Arbuckle (15
wells) located in the Great Lakes and Gulf Coast regions. .

Examination of the confining zones is also of importance. A
confining zone is a formation or a group of formations that immed-
iately overlies the injection zone and separates the injection
horizon frdm other formations, especially the lowermost underground
sources of drinking water (bottam of 10,000 mg/l TDS level). To
provide a goed seal against upward or downward flow of fluids,
the confining zone should be sufficiently thick and impermeable.
Most of these zones are made of shale (42.7%) followed by sandstone
shale (20.8%) and limestone shale (10.0%). The rest of the
confining zones are made of silt, clay, dolanite and other
impermeable materials. Both the injection and confining zcne
litholcgies are depicted in Figures III-2 and III-3.

The geoclagic characteristics of the Great Lakes and Gulf
Coast areas, which contain the highest concentrations of hazardous
waste wells, can be broadly generalized. These generalizations
can be made with regard to wells in the Great Lakes area due to
the relative hamcgenity of the geologic deposits in those States.
Class I hazardous waste wells in the Great Lakes Area typically
inject into 6ll-foot thick sandstones (Mt. Simon) or dolamite
lying at an average depth of 2,462 feet. Confining zones of
shale with same limestones, dolamite or siltstcne averages 631
feet in thickness. The bottan of the USDW was separated fram the
injection horizon by an average total depth of 2,264 feet. The
Gulf Coast states also share common geoclogic characteristics and
therefore, the hydrogeolcgy can be regionally characterized to a
limited extent. The injection zone for the Gulf Coast States HW
wells was typically sand or sandstone which averaged 502 feet in
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3.3.2

3.4

thickness and lie at an average depth of 4,572 feet. The confining
zone is predaminantly shale with same clay or marl averaging 990
feet in thickness. The average separation between the lowermost
USDW and the injection horizon is 3,305 feet.

The average thickness, lithology and formation names for
injection and confining zones for all hazardous waste wells
are tabulated by State and presented in Table III-1 and III-2.
The depth to the top of the injection zone averages 4,063 feet
nationally, and the thickness of the injection interval averages
556 feet. The injection zones are separated fram the bottam of
the USDWs by an average, nationally, of 2,925 feet. The confining
zone thickness averages 928 feet.

Structural

In addition to lithological concerns, the local structural
geolagy of the site must be examined. Generally simple structural
geologic conditions (i.e., reasonably free of camplex folding
and faulting) and an area of low seismic activity with a low
probability of earthquake damage are desired.

Hydrology

The goal of the UIC program is to protect underground sources
of drinking water (USDWs). According to the UIC Pegulations
{40 CFR § 146.03) water containing up to 10,000 ppm total dissolved
solids (TDS) is considered a USIW. Whenever available, data
was collected on the depth of both the 3,000 and 10,000 ppm TDS
isopleths in the course of the Class I well inventory.

Table III-3 shows the most intensively used aquifers in the
States in which Class I hazardous waste wells operate. As expected,
most of these aquifers are alluvial in nature and located at very
shallow depths. The depth and thickness of these aquifers are also
provided whenever possible.

Figure III-4 campares the average depths of injection zones,
USDWs, (base of 10,000 mg/1 TDS) and their separations by State
as canputed fram 178 wells. The data shows that in most instances
there is good separation between the injection zone and the base
of the 10,000 ppm TDS. In more than fifty percent of these
wells this distance is more than 2,500 ft. There is of course
greater separation fram the base of 3,000 mg/1 TDS water, the upper
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3.5
3'5‘1

limit of water usually considered useable as a source of drinking
water. This distance is greater than 2,500 ft. in approximately
63% of the wells in the inventory.

Other Considerations

Formation Fluid Considerations and Campatibility

In a local site evaluation, the nature of the formation fluid
contained within the injection zone ideally must be considered.
1.) The slow lateral movement of the fluid (with its injected
wastes) in the injection zone must be assured in order to prevent
rapid movement of waste away fram the injection site. 2.) The
formation fluid pressure must be low to normal to limit rates of
undesirable reactions (e.g., corrosion). 3.) The fomation fluid
should have no apparent econamic value (i.e., not potable, unfit
for industrial or agricultural use, or not containing minerals in
econamically recoverable quantities).

The design of an injection well must also (§ 146.15) account
for injection and formation fluid interactions. These interactions
may lead to severe reduction in formation pemmeability or to a
loss of structural integrity within the formation itself. Waste
and formation campatibility problems are specific to the particular
formation and waste involved, and the prediction of their compati-
bility requires site-specific studies. Specific problems associated
with campatibility include plugging of the injection formation
with suspended solids, precipitation and polymerization of the
waste fluid which reduces permeability , and alteration of the
injection or confining formation matrix.

In same cases, the injection fluid may react directly with
the rock matrix. One cammon problem is the swelling of clays
fram contact with the injection fluid. Affected clays can signi-
ficantly reduce the permeability of the formation. In other
instances, polar-organic campounds can be adsorbed by the rocks,
particularly silicates, and can significantly reduce the permeability
of the formation.

The injection of acids may result in dissolution of the rock
matrix, In the case of certain cemented material, dissolution
can result in the migration of particles which then block pore
spaces and reduce the injection zone-permeability. Dissolution
of the confining formation can allow the migration of injection
fluid out of the injection formatiom.

To avoid interaction problems, the injection and confining
formations should have their respective formation fluid and rock
matrices tested, by column studies for example, for campatibility
with the proposed injection (or similar) fluid. Drilling a

ITI-13



borehole offers an excellent cpportunity to collect data fram
drill cuttings, cores, and fluid samples on a number of important
parameters of the formations to be penetrated.

Table III-4 lists the chemical and physical detemminations
that may be made for the naturally occurring water in an injection
zone. The routine deteminations characterize the general geo-
chemical nature of the water. The additional analyses suggested
for an injection zone are for the purpose of predicting the
reactivity of that water with the injection fluid, and would be
selected on the basis of reactions that are suggested by the
chemistry of the two fluids. Samples of water taken fram shallow
fresh-water aquifers shculd be analyzed more campletely for
mincor elements so that their baseline quality is well established
and the presence of any introduced contaminants can be detected.

In same cases, campatibility prcblems can be prevented by
pretreatment of the waste. The most cammon pre—-injection treatment
used to ensure campatibility is filtration. This measure was
employed at fourteen of the twenty facilities visited. Four of
these fourteen facilities did not perform campatibility tests
but practiced filtration only as a precaution against incampatibility.
Of the fourteen facilities, seven also adjusted the pH of the
effluent prior to injection to minimize precipitation of solids.
Three of the seven injected a buffer solution prior to injecting
waste to separate it fram the fomation fluid in an attempt to
eliminate solids precipitation. Five of the fourteen also removed
oil or volatiles to avoid lowering the permeability of the injection
formation. Same of these facilities employed more than one
measure in addition to filtrationm.

The six facilities that did not practice any pre—injection
treatment have concluded, based on tests and/or analyses, that
campatibility exists without treatment.

This study found that the campatibility of the hydrcgeclogical
enviromment as it relates to precipitation appeared to be satisfactory.
However, little information was available concerning other chemical
reactions that can take place in the subsurface envirorment. Fram
the available information, there is same evidence that extreme care
should be taken when injecting acid into a carbonate formation.

The subsequent formation of carbon dioxide fram the interaction
of the acid with carbonate may interfere with the operation of
the well and may ultimately cause a "blow-cut”. 1In at least two
facilities (Cabot in Illinois and Hercafina in North Carolina)
poor cperation led to well blow-cuts.

ITI-14



TABLE III-4

COMMON WATER ANALYSES PERFORMED ON

SUBSURFACE WATER SAMPLES

(*Warner, D.C. and Lehr, J.H.: An Introduction to the
Technology of Subsurface Waste water Injection
EPA-600/2-77-240, December, 1977)

Injection-Interval

Determination Routine Analysis Water Analysis
Alkalinity X X
Aluminum X
Barium X
Calcium X X
Chloride X X
Hydrogen ion(pH) X X
Iron 'X X
Magnesium X X
Manganese X
Potassium X X
Sodium X X
Specific Conductance X x—
Specific gravity X X
Sulfate X X
Total Dissolved Solids X X
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3.5.2

3.5.3

Water Suppiy Wells

Ancther important siting consideration is the dependence of

‘the area on ground water. The number of water wells and especially

the number of public water supply wells in the area give a gocd
idea of the degree of this dependence. These water wells should
be inventoried according to their number, depth, type, pumping
rate, and preximity to the proposed injection well. These inven-
tories plus additional data are available on most municipal
water supply wells.

The assessment team collected information on the location and
names of all water well owners within a 5 mile radius (80 squars
miles) of hazardous waste injection wells. Because this information
was not regularly required by State agencies in reviewing HW well
permit applications, it was not readily available. Much of the
drinking water well information was cbtained by identifying
residences on a county street map or fram other indirect sources.

Table III-5 summarizes the data obtained on all Class I HW
wells as relative to the presence of public and private water
supply wells within a five mile radius. The average number of
water supply wells of all types in the vicinity of injection
wells are presented for each State. Wherever known, the percentage
of public water supply wells is provided.

Though Flerida has a greater number of water supply wells
located within a five mile radius of HW wells than any other State,
this is primarily the result of one facility where 2,700 wells
were located within a five mile radius.

A special note related to this data is warranted. Much of
the information collected is inconclusive, and, therefore, scme
caution needs to be applied when attempting to interpret- this
data. Sane data for the wells in the Great Lakes States were
not available or could not be inferred fram the information
obtained. Other data were, at best, preliminary. -

Wells in the Area of Review

Of concern in considering Class I hazardous waste well siting
is the presence of any wells which penetrate the proposed injection
zone within the area of .review (ACR) of a Class I well. The
area of review is defined in 40 CFR 146.06 as the zone of en~
dangering influence in temms of disposal zone hydrology and
injection well hydraulics. Federal regulation sets a minimum
AOR of one-quarter mile radius or the radius resulting fram the
application of a representative physical mcdel. It is reccgnized

ITI-16



TABLE III-5

WELLS IN THE VICINITY OF CLASS I HW WELLS

Average Number of Water Percent Average Percent of
Supply Wells in 5 Mile Manicipal Water Number Wells Abandoned
State Radius of Class I Wells* Supply Wells* In AOR** Wells in ACR
AL 30 - 5 -
AK 0 0 24 0
AR 28 - 3 67
ca 2 - 36 30
FL 2,764 - 0 o
IN 17 - 3 36
KS - - 5 60
KY 215 - 0 0
LA 31 13 29 37
MI 7 - 2 100
MS - - 0 -
oH - - 4 16
oK 5 4 44 93
™ 110 - 34 43

* These are water wells which do not penetrate the disposal zore.

** AOR - "Area of Review”, which is a radius extending fraom the well bore. This radius
is 1/4 mile at the minimum, but varies fram state to state.

Only wells penetrating the disposal zone in the AOR are included.

(=) = No information available
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that individual state agencies may vary in their interpretation
of "area of review." Data cbtained in this study reflect this
variance. .

Even a properly campleted and cemented Class I well can pose a
substantial contamination risk, if there are improperly abandoned
wells or active injection or production wells which penetrate through
confining layers. An improperly plugged or actively pumping well
can became an alternate avenue for injected wastes diverting
them to an underground source of drinking water instead of the
intended receiving zone. Table III-5 also presents the average
number of wells in the area of review of HW wells in each state.
Where it could be determined, the percent of abandoned wells are
also presented. This is represented graphically in Figure III-S.

On the average, it appears that not only are there mcre wells
within the area of review in Oklahama, but that a great percentage
of them have been abandmned.
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4.1

4.2

4.2.1

CHAPTER IV

WELL CONSTRUCTION AND EVALUATION

Drilling Technology

Various methods are used to drill injection wells. The choice
of drilling method depends upon the purpose of the well, the
geology of the well site, the character of the formations to be
drilled, the depth of the injection zone, the availability of
drilling equipment, and other site-specific factors such as
total well depth, the lithology of the injection and confining
intervals, the location of the fresh-water bearing aquifers and
the location of any possible mineral resources.

The three major methads used for drilling are the cable-tool
methad, the rotary methad, and the reverse-rotary method. Figure
IV-1 shows the camponents of a rotary drilling operation. This
method is today the most widely used for drilling injection wells.

Well Construction Techniques

Bottan-Hole and Injection Interval C&xpletion

Selection of a bottam-hole campletion method is an initial step in
planning a well. Depending primarily on the geologic characteristics
of the injection zone, a wide variety of bottam-hole campletion
methods are used, but generally methads can be categorized as those
applied to campetent formations and those applied to incampetent
formations. Campetent formations include limestone, dolamite,

and consolidated sandstone that will stand unsupported in a

borehole. The most cammonly encountered incampetent formations

were unconsolidated sand and gravel that would cave into the
borehole if not artificially supported.

The term injection interval campletion is used in this context
to indicate the configuration or device used to allow the fluids
to exit the tubing and casing to enter the disposal formation.

Three major types of well campletions were found to be utilized
in the HW hazardous waste (HW) injection wells -- open hole (Fig.
IV-2), screened (Fig. 1IV-3), and perforated (Fig. IV-4).



Figure IV-1
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FIGURE 1V-2
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FIGURE IV-3
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FIGURE IV-4
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4.2.2

Nationwide, data was obtained for 229 HW injection wells of which
53 percent were perforated, 18 percent were scCreened, 27 percent
were cpen hole and 2 percent were listed as cambinations of
screened and perforated or open hole and perforated campletions
(Figure IV-5). Texas, Louisiana, Cklahama and Arkansas contain

the majcrity of the perforated and screened injection wells.

Ninety five percent of the wells in these States are screened or
perforated; the remaining five percent of wells are open hole
campletions. Screened and perforated campletions are appropriate
for the unconsolidated bedrock geology prevalent in these regions.
Eighty percent of the wells in Chio, Michigan and Indiana have open
hole campletion, the remaining 20 percent have perforated or
canbination of the two. These States have the greatest majority of
cpen hole campletions.

Casing, Tubing and Packer

The selection of casing size and casing material is determined
before drilling is bequn. Casing selection is influenced by
several variables including the setting depth, total diameter of
the drilled well, formation temperature and pressure, and quantity
and chemical campcsition of injected fluid.

Casing is used to prevent the hole fraom caving and to prevent con-
tamination of underground scurces of drinking water by confining
injection fluids inside. Many injection wells are constructed
with more than one string of casing cemented in the hole. Three
casing strings are cammonly used: surface string, one or more
intermediate strings, and long string. Conductor pipe and liner
strings may also be used. The various casing strings are described
in meost injection well technolcogy manuals.

Casing is installed in stages where there is more than one string.
Figure IV-6 depicts the various steps in well construction.

The design of casing used in constructing an injection well is
generally based on internal and external pressure on the well,

axial loading (campressive and tensile stresses) exerted on the
well, temperature of injection fluid and well enviroment, and
corrosive action of in injection fluids and/or fluids or formations
surrounding the well. Any or all of these stresses, if incampatible
with casing characteristics, can cause failure of the well.
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FIGURE IV-6
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The most camonly used material for casing is steel. The American
Petroleun Institute (API) has developed specifications for numerous
physical requirements, including minimum yield strength, restricted
yield strength, and chemical characteristics and properties of
casing material. These specifications are widely used by the
drilling industry.

The corrosion rate of steel casing is highly dependent upon the
enviromment surrounding the well and the chemical characteristics
of the injection fluid. Therefore, materials that are highly
corrosion resistant and well suited for such enviromments are
usually designed into the construction of a well. Although

many of these materials are quite expensive, their use may
ultimately prove econamical, particularly for the bottammost
strings which contact the injection zone directly.

Plastic casing is also cammonly used. Two major groups of plastic
casing have been developed which are applicable to injection well
camnpletion: thermcset plastic and themmoplastic. Thermoset
plastics include epoxy and vinyl-epoxy resins which can be rein-
forced with fiberglass. Thermmoplastics, on the other hand, can

be formed and reformed repeatedly by the application of heat
followed by cooling. Themoplastics include acrylonitrile~bu-
tadienestyrene (ABS), polyvinyl chloride (PWC), chlorinated PVC
(CPvC), and stytene rubber (SR). The most cammonly used thermoset
casings consist of epoxy-resin fiberglass-reinforced material.

With respect to corrosion resistance, thermoset and thermoplastic
materials are uniquely superior to metallic materials, because

they are not susceptible to corrosion by galvanic and electrochemical
effects. They are also resistant to chemical attack by oil and
water and are unaffected by micrabial agents. However, such
materials may be susceptible to organic solvents such as acetone,
methyl-ethyl ketone, toluene, trichloroethylene, turpentine, and
xylene. Fibergalss reinforced plastic tubing has been fdund to be
prone to chemical attack, unless it is coated with a fiber of special
inert polymer.

This study found that HW injection wells utilized several methcds
of design and construction and generally involved two or three
strings of casing and one of three campletion methods. All HW
wells have a minimum of two strings of casing that ccambined, extend
to at least the top of the injection zone.

Ninety-five percent of the wells inventoried had data on surface
casing; no data on the casings was available for the remaining

S%. In the wells with available TDS data, the surface casing is

set to below a depth corresponding to ground-water TDS concentration
of 3,000 mg/1l in 66 percent of the cases and of 10,000 mg/l in 57%
of the cases.



Sixty-eight percent of the injection wells were campleted with
long string and averaged a depth of 3,585 feet, and 32 percent
were canpleted with intermediate string and averaged 3,134 feet
deep.

Approximately 35 percent of the active wells that were visited had
three (3) strings of casing: a surface, intermediate, and long
string. However, all wells had surface casing and a long string
or intermediate casing. Same of the wells did not have the long
string running continucus to the surface, but overlapping to the
intermediate string.

Most casing was constructed of carbon steel with a minimum yield
strength of 55,000 psi (J-55). Figure IV-7 portrays the casing
materials used that were found in HW wells. The casing weights
varied between 14 pounds per foot to 94 pourds per foot. The
heavier weight casings were found in the surface casing.

The average injection tubing size is 5.5 inches. Tubing material
varies with specific injected fluids and pressures. Of the
wells with tubing material information, 66 percent used steel

of varicus API grades, 13 percent used fiberglass tubing, 10
percent used fibercast tubing, 5 percent used stainless steel
tubing and 6 percent used specialized material tubing.

Of all the wells with information on annular fluid, those using
brine or fresh water with inhibitors were the most cammon. OCther
camen fluids used include: oil, kercsene and diesel fuel.

Packer

Packers are used at or near the end of injection tubing to isolate
injection fluids and pressure fram the annulus between the tubing

and casing. They serve to "plug” the annulus between

the tubing and the casing. There are several tvpes of packers

which can resist pressure either fram the top and bottam or only

in one direction. Generically, there are only two types of "packers":
the mechanical type which actually uses a device to plug the annulus;
and fluid seals which depend on hydraulically balancing the annulus
fluid column and the usually denser waste fluid column in the tubing,
as in a manapeter.

Iv-10



FIGURE VI-7
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4.2.3

Information on 72% of the wells indicates that ninety-three
percent (93%) use same type of mechanical packer. In the visited
facilities, most wells use a mechanical packer between the lorg
string casing and the injection tubing. Others use a fluid

seal in ‘the tubing/long siring znnulus. Figure IV-8 shows this
type of campletion with fluid seal. Packers were reported to be
of the campression, tension, or other mechanical types; of varicus
sizes and materials (stainless steel, zirconium, carbon steel):;
and of several brands and models. Most of these packers are set
at the bottam of the long string casing. Same are set at various
depths up to 400 feet fram the bottam of the tubing.

Cementing

Ceament is applied between the cuter walls of the casing and the
borehole or other casing. The major functions of the cement are
to restrict movement of fluids between the surface and the sub-
surface or between different strata in the subsurface, to support
the casing, to prevent pollution of underground sources of drinking
water, and to prevent casing corrcsion. ’

The selection of cement and cement additives is based on depth,
temperature and pH conditions of the injection or formation

fluids. Many different campositions of cement are available to
meet the particular specifications that are needed to camplete

the well. The additives selected are valuable in controlling the
rate of setting of the cement, in changing the density and strength
of the base cement, in limiting slurry lcss to formations, in
reducing cost, and in increasing resistance to corrosicon.

The most camon cement used in well campletion is Portland cement.
Two important criteria in selecting a cement are campressive
strength development and thickening time. These, as well as
other necessary properties and characteristics of cements, can be
cbtained through blending specialty cements or by the addition

of specific cement additives. Several specialty cements and
cement additives have been develcped to achieve certain prcperties
or alter basic characteristics of standard cement classes.

Information cbtained fram 67 percent of the active wells indicates
that 90 percent of these wells have their surface casing fully
cemented. The intermediate casing is fully cemented in 98 percent
of the cases and the lorg string in 88 percent. In all cases,
cement is applied in at least one string, fram the surface to
below the base of the USIWs and at the confining zone above the
injection zone.

Iv=12



FIGURE 1IV-8
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4.3 Corrosion Control

Corrosion is the transformation of a base-metal material to a more
stable camponent, such as an oxide, by a chemical or electrochemical
reaction. Corrosion also refers to other types of degradation

such as the dissolution of plastic materials by organic solvents.

In injection wells, corrosion can occur inside the tubing, casing,
and well head equimment due to contact with the injection fluids.
External corrosion of the casing is caused by the soil or water
in which the well is placed. All facilities visited practice
sare form of corrcsion control. The most prevalent practice by
far is the use of corrosion resistant materials. Each facility,
in addition to protecting with selected materials, also uses an
annular fluid that inhibits corrosion inside the well casing.

Seven of the facilities visited neutralize their waste streams

to same degree. This is usually to ensure campatibility with

the injection formation, but it also has the effect of lowering

the corrosiveness. Nine facilities either inject fluids that

are relatively neutral, or inject into a formation that neutralizes
the fluid. The remaining two facilities** have had same difficulties
that are clearly the result of corrosion even though they both

used corrosion resistant materials. Kaiser Aluminum in Mulberry,
Florida, and BASF in Holland, Michigan, both have very acidic
injection fluids that have corroded well casings so much that
portions have broken off. While both facilities have repaired
their wells, the following illustrates what can happen:

"Raiser dces not adjust the pH of their extremely acidic
waste stream that is injected into a limestone formation.
The acid is neutralized in the formation as it causes a
cavity in the limestone. It is believed that injection
fluid caused same of the supporting rock to disscolve
away fram the bottam of the casing. The casing has been
found to leak (prcbably as a result of corrosicn), and
when ceament was squeezed into the annulus to stop this
leak a large portion of the well casing and packer brcke
off. The repaired well is now protected below the packer
and casing by diesel ocil that was injected. There is
evidence, however, that’ corrosion also occurred higher
up on the casing. Isolating the casing fram the injection
fluid has stopped the corrosion process.™*

* Fram the site report on this facility as revised for clarity.
** Twenty facilities were visted however two of these were
subsequently found to be non—-hazardocus facilities.
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4.4

4.4.1

T™wo facilities in Texas, Gibraltar and Monsanto, have samples of
their casing material that are exposed continucusly to the waste
stream at a location that is accessible above ground. These
"weight-loss" specimens provide a warning of corrosion at an
early stage.

None of the facilities visited practice cathodic protection

to decrease the corrosion potential of their injection wells.
Even though cathodic protection is not used, corrosion control
practices on the whole appear to be sound. However, the cammon
practice at a few of these facilities has been to rework an
injection well only after leaks are detected.

Mechanical Integrity of Injection Wells

Requirements

In developing regulations to prevent pollution of underground
sources of drinking water (USDWs) as mandated by Part C of the
Safe Drinking Water Act, EPA developed the concept of "pathways

of pollution."” These pathways refer to the different ways by
which underground injection can pollute USDWs. The basic principle
is that if one can control these pathways, no pollution would
occur. Two of the most important potential causes of USIW pollution
are: breaches in the casing, tubing, and packer; and fissures,
channels, or insufficient or total absence of cement in the space
between the borehole walls and the casing. The mechanism put in
place in the Underground Injection Control (UIC) regulations to
control these pathways of pollution is known as the mechanical
integrity test (MIT) requirement.

The term mechanical integrity is used in injection well .
technology to indicate that a facility has sound operational
canponents (and by inference does not allow fluids to coptaminate
or to cause to contaminate underground sources of drinking water).
With the advent of the Underground Injection Control program,
mechanical integrity requirements for all UIC facilities were
further defined. 1In general, operators of all Class I wells have
to show during construction and prior to start of operation and at
least every five years thereafter that their wells have mechanical
integrity. The mechanical integrity requirement under the UIC
program is twofold,and in accordance with the "pathways" mentioned
above. The UIC technical regulations under 1) 40 CFR §146.08 (b)
define the tests which are acceptable to demonstrate that "there
is no significant leak in the casing tubing or packer"; and 2)

40 CFR §146.08 (c) defines acceptable tests to demonstrate that
"there is no significant fluid movement into an underground
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4.4.2

saurce of drinking water through vertical channels adjacent to
the injection well bore.”

The first requirement concerns the integrity of all the

tubular gocds. The second requirement concerns the effect of

the drilling of the well through the different strata and especially
the naturally occurring "confining” or impermeable zones between
aquifers. when the well is drilled, a conduit is created for
camunication between the different strata, and unless an adequate
cementing program is followed, movement of fluids could occur fram
the injection zone into other formations or between formations
penetrated by the well. In both cases, such movement can result
in the degradation of an underground source of drinking water by
either the injection fluid or formation fluids of lesser quality.
Figure IV-9 depicts the injection well with a leak through the
casing and fluid movement through a vertical channel.

The acceptable tests which are required before injection begins
are shown in Table IV-l. They are divided into two categories:

1) test required before the casing is installed; and 2) test
required after the casing is installed and cemented. Additionally,
EPA has recammended that all such tests for HW wells be witnessed
by the regulatory agency (State or EPA). The acceptable mechanical
integrity tests which are required pericdically during the life

of the well are shown in Table IV~2. They are divided into twc °*
categories: 1) tests to prove that there are no leaks in the
tubular goods and the packers; and 2) tests to prove that there

is no movement of fluids along the borehole.

Table IV-3 shows the applicability of tests that may be used for
mechanical integrity verification. Cther specific and technical
information on the different types of MITs can be found in EPA
technical assistance manuals and EPA guidance documents.

Findiggs -

Information on the tests done at the wells to confirm mechanical
integrity was cbtained fram state files almest exclusively.
Several problems developed during the data gathering effort.

Cne prcblem was that in most cases the files contained only
information on the tests done during the construction of the
well. Ancther prcblem was that since each service campany has
proprietory names for the test they do, it was difficult to
assess which tests were done, and in fact, what they tested for.
This latter prcblem was made more acute since several mechanical

integrity tests (loys) have more than one applicatien.

The possible reason for the incamplete information found in the
files is that delegation of the UIC program took place recently
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FIGURE IV-9
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in most States. Their underground injection control program prior
to delegation may not have had requirements for MIT which paralleled
the Federal program. As the states implement the Federally mandated
UIC program their MIT program will became more structured.

During the design and construction stage of an injection well,
emphasis is placed on the structural integrity and operational
soundness of the well. This is because of the large investment in
the drilling of deep wells. Therefore, most of these wells have

a very thorough testing program to ensure their structural and
operational soundness (as discussed above). In many cases, the
tests done to assure that the well is properly supported (structural)
and that it can be pressurized (operational) will also determine
‘whether the well has mechanical integrity and the USDWs are
protected. In all the sites surveyed, a number of MITs were

done during construction of the well. The most comnon are pressure
tests, cement bond logs and caliper logs. Other fairly cammon
tests done during construction include temperature, density,
neutron logs and radicactive tracer surveys. Table IV-4 gives

the breakdown by categories and applicability of the MITs for
each site visited. Another consideration which is very important
in the determination of the degree of protection of USDWs is the
extent and effectiveness of cementing the well casing. - In all the
sites visited, it was found that same type of a test (cement

bond, 3D Velocity, temperature) was run to confirm the soundness
of the cementing job. These findings indicate that at least in
the facilities visited, cementing practices are adequate to
protect USDWs.

Another major test in determmining the degree of protection of
USDWs is the assurance that there is no potential for the escape
of injection fluid through leaks in the casing tubing and packer.
This consideration is addressed in all the wells surveyed

either at the time of construction or as the result of corrective
action. In most cases, the potential for leaks was investigated
by doing pressure tests and by running caliper and microcaliper
logs and Radiocactive Tracer Surveys (RATs). Periodic pressure
tests and RATs are most effective in these circumstances, however
caliper logs are not recamended unless the breach is significant.

The two States which have started to implement a periodic

MIT program have chosen to use the RATs test to detemmine the
presence of channels in the cement. This test is extremely
useful to determine any upward movement of injection fluid fram
the injection zone and to determine leaks in the injection string.
The use of RATs to detemine the absence of channels in the
cement outside the casing is not effective in all cases, however.
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EPA will define the applicability of the RATS test in the near
future through an ongoing research effort.

Three facilities visited have not performed any UIC or UIC related
mechanical integrity tests within the last five years according
to plant records. Although these facilities are not out of
canpliance with State permits, they need to upgrade the cperation,
including periodic MITs, te fulfill the requirements of yet
unissued UIC pemmits. These facilities are Inland Steel Campany
in East Chicago, Indiana; BASF Wyandotte Corporation in Holland,
Michigan; and Schio Chemical Campany in Lima, Chio. Of the
fifteen facilities that have performed mechanical integrity

tests, four have tested within the last five years, three test
every two years, and two test annually. The remaining six
facilities have performed mechanical inteqrity tests less than
one year ago of which the following two are included:

1. Chemical Waste Management (CWM) in Vickery, Chio, had
mechanical integrity tests run on all six of their
injection wells late in 1983 by order of the State of
Chio as a result of leakage detected during a recent
inspection. All of the six wells were found to be
leaking and were shut down. Five of the wells have
subsequently been worked aover and put back into cperation.
The fate of the sixth well is yet to be determined. (WM
was fined 12.5 million dollars for these and other violations
by the Chio Envirommental Protection Agency.

2. Chemical Resources, Inc. (CRI), of Tulsa, Cklahcma, ran
mechanical integrity tests on its one injection well
early in 1983 and found the casing to have many holes
and a deteriorated packer. The well was campletely
rewcrked and will have mechanical integrity tests performed
cn it every six menths., There is on—-going legal action
against CRI by the State.

It is worth noting that at all the sites, which have had problems

in the past related to underground injecticn, the prcblems were
either identified or confirmed by the performance of mechanical
integrity tests. The requirement for MITs under the UIC regulations
thus appears to be the mocst effective tool in identifying the
potential for pollution of USDWs as a result of underground
injection.
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5.1

5.2

Chapter V

Waste Characteristics

Introduction

Operators of Class I HW wells are required to monitor the
characteristics of the injected fluids with sufficient "frequency
to yield representative data of their characteristics."

(40 CFR §146.13(b)(1)). In most of the cases the State establishes
the parameter for which it requires the permittee to test. Not
only do the parameters vary fram state to state, but so does

the degree of detail in the testing. This is reflected in the
kind of waste characteristics information which was obtained

fram state files and the subsequent verification effort. 1In
general the information cbtained for the waste characteristics

is not specific encugh to be amenable to classification by
canpound, rather it is only adequate to be treated under generlc
headings (see Section 5.2 below).

Much of the waste is pretreated before being injected.
This study indicates that the large majority of HW operations
use sane type of physical or physical-chemical process to
remove suspended solids prior to injection. Many also treat
the fluids by adjusting their pH. This is done to avoid pre-
cipitation and other undesirable chemical reactions in the
injection zone and in the well itself. The process generally
guarantees that the injected fluids will be campatible with
formation fluids and with each other. Waste streams may also
be blended prior to injection. The most cammon treatments were
found to include sedimentation, disinfection, filtration, oil
and grease removal, neutralization and dilution.

Waste Classification

For the reasons indicated above, wastes have been classified
as acids, heavy metals, organics, hazardous inorganics, non—
hazardous inorganics and "other". Acids are either inorganic
or organic¢ liquids with a pH either equal to or less than 2.0.
Heavy metals include waste streams which have concentrations of
arsenic, barium, cadmium, chramium, lead, mercury or nickel.
Organics consist of those camponds which contain carbon. Hazardous
inorganics include selenium and cyanide. 1In addition to the
hazardous camponents, many non-hazardous inorganics are injected
with the waste stream. The non-hazardous inorganics category
generally includes those inorganic campounds not classified in
the above categories. There was a small amount of overlap



between the organic and the acid categcries. The "other" category
includes fluid wastes reported and identified by their chemical
oxygen demand (COD), bicchemical oxygen demand (BOD) and total
suspended solids (TSS). Because of the lack of specific information
these were assumed to be hazardous.

5.3 Distribution of Waste Types

Data was campiled on the waste characteristics of 108
hazardous waste injection wells. With this infommation on
over half of the HW wells currently in operation, the total
volume of undiluted hazardous waste for all 181 HW injection
wells active in 1983 was extrapolated.

Utilizing their annual flow volumes and waste concentration,
it was found that during 1983 the 108 wells disposed a total of
228,021,900 gallons of non—-aquecus* waste with 6.2 billion gallons
of water. Forty-eight percent (109,342,200 gallons) of this
non-aquecus waste was hazardous, while the remaining 52% (118,679,700
gallons) was nonhazardous inorganics**. Of the non-aquecus
hazardous waste, acids account for 41.27% by volume, organics
for 36.27%, heavy metals for 1.39%, hazardous inorganics for
.08%, and "other” for 20.99%, This data is listed in Table V-1
and graphically depicted in Figures V-1 and v-2.

To extrapolate the volume of non-aquecus hazardous waste
injected down all 181 HW wells active in 1983, the total volume
of 11.5 billion gallens injected in 1983 (estimated in Table II-2)
is utilized. Then a ratio is set up between the total estimated
volume injected down the 108 wells in 1983 and the volume of
actual non~aqueous waste injected down. This ratio is compared
to the total volume of 11.5 billion gallons injected in all
the 181 wells, and the volume of non—aquecus waste disposed in
the 181 wells is calculated fram there.

It was found that an estimated 423,000,000 gallcons of
non-aquecus waste was deposited down the 181 HW wells. Utilizing
the percentages of waste camponents found in the 108 wells, it
can be estimated that 220,000,000 galleons (52%) of the nom—aquecus
waste was nonhazardcus and that 203,000,000 (48%) was hazardous.
The nonaquecus hazardous waste can be further broken down: 83,800,000
gallons were acids; 2,800,000 were heavy metals; 73,600,000
were organics; 200,000 hazardous inorganics; and 42,600,000
"other".

5.4 Concentration of Waste Stream Camonents

Table V-2 lists the individual waste camponents classified

* This is the waste stream devoid of water
** Tt should be emphasized that under RCRA regulations the whole volume
injected is considered hazardcus waste.
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TABLE V-1
WASTE CHARACTERISTICS OF 108 HW WELLS ACTIVE

IN 1983 IN THE UNITED STATES

Percent

of Total Well
Waste Type Gallons Gallons Pounds Count
Acids 44,140,900 20.26 367,250,000 35
Heavy Metals 1,517,600 .70 12,626,100 19
Organics 39,674,500 17.40 330,090,000 71
Hazardous 89,600 .04 745,800 4
Inorganics
Non-Hazardous 118,679,700 52.04 987,410,000 50
Inorganics
Other © 22,964,600 9.91 191,070,000 33
: TOTAL 228,066,900 100.35
(non—aqueous)

ACTUAL TOTAL 228,021,900 100.00
(minus overlaps e.g. "organic acids")
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TABLE V-2
HW WELL WASTE STREAM COMPCNENTS AND CONCENTRATICN

IN THE UNITED STATES IN 1983

Average
Waste Stream Waste Incidence of Concentration
Type Camonents Injection bv wells (mg/1)
Acids Hydrochloric Acid 15 78,573
Sulfuric Acid 6 43,000
Nitric Acid 2 75,000
Fomic Acid 2 75,000
Acid, unspecified 12 44,900
Heavy Metals Chramium 11 1.4
Nickel 5 600
Metals, unspecified 2 5,500
Metal Hydroxides 1 1,000
unspecified
Organics Total Organic Carbon 24 11,413
(TOC)
Phenol 22 805
0il 6 3,062
Organic Acids 3 10,000
Organic Cyanide 3 400
Iscpropyl Alcchol 3 1,775
Formaldehyde 2 15,000
Acetocphenone 2 650
Urea "N" 2 1,250
Chlarinated Organics 2 35,000
Fomic Acid 2 75,000
Organic Percxides 2 4,950
Pentachlcrophenol 2 7.6
Acetcne 2 650
Nitrile 1 700
Methacrylenitrile 1 22
Ethylene Chloride 1 264
Carbon Tetrachloride 1 970
Hazardous Selenium 2 .3
Inorganics Cyanide 2 391
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as either acids, heavy metals,organics,or hazardous inorganics.
Hydrochloric acid was the most frequently injected acid, while
chranium was the most cammon heavy metal, and phenol the most
camon organic. Acids were,by far, the most concentrated
canponents of the waste streams. The average hydrochloric acid
concentration was 78,573 mg/l., followed by nitric and formic
acid at 75,000 mg/1., and sulfuric acid at 43,000 mg/1.

Distribution by Waste Codes

With the inception of the Resource Conservation and Recovery
Act (RCRA), a system of cocdes was introduced corresponding to the
various types of hazardous waste. The hazardous waste codes are
used to identify individual campounds, hazardous characteristics
and specific process wastes.

Hazardous waste codes were obtained for wastes injected in
84 wells active in 1983 contained within 47 facilities. In
general, assessment of distribution by waste codes was limited
by the fact that camplete information identification of RCRA
codes and amounts injected was available on only 51 of the
wells. The most frequently reported hazardous waste codes are
listed in Table V-3. In the first column, where quantitative
information on the injection volumes was absent, the applicability
of the codes is ambiguous. The codes either refer to the wastes
generated or to wastes injected but of unknown volume. The wells
listed in the second column are those which are known to have
definitely injected wastes identified by RCRA codes. Based upon
incidence of reported hazardous waste codes alone, corrosive
waste (D002) was the most cammnonly encountered RCRA waste. The
next most prevalent type of wastes were ignitable wastes (D001),
followed by reactive wastes (D003) and spent pickle liquor
(K062) fram steel finishing operations.

Section 201(f) of the Hazardous and Solid Waste Amendments

The Hazardous and Solid Waste Amendments of 1984 are specif-
ically concerned with the disposal of dioxins and solvents
(RCRA codes F020-F023 and FOQl-F00S). Forty-five months after
the date of enactment of this Amendment the disposal of these
wastes "is prohibited unless the Administrator determines the
prohibition of one or more methods of land disposal of such
waste is not required in order to protect human health and the
enviromment for as long as the wastes remain hazardous." Of
the wells which reported RCRA codes (only 84 of the 181 wells
active in 1983), none reported disposing dioxins.

Eight wells reported the solvents with RCRA codes F001,
F002, F003, F004, FOOS5. More specifically F001 and F002 are
spent halogenated solvents and F003, F004, and FO005 are spent



ELEVEN MOST FREQUENTLY REPORTED HAZARDOUS WASTE CODES

Crganics, unspecified
TABLE V-3

14

13,107

iN RCRA INVENTCRY OF HW WELLS ACTIVE IN THE UNITED STATES IN 1983

Hazardous Waste
Dispcsal Ccde

D002
D001
D003
D007

K062

K011

KO13

K014

FOO1

U105

Incidence of

Waste Being Reported
Identity by Wells
Corrosive 53
Ignitable 28
Reactive 20
Chramium containing 13
Spent pickle liquor 12
fram steel finishing
cperations
Bottam Stream fram 8
wastewater stripper
in production of
acrylonitrile
Bottam stream from the 8
acetonitrile column in
the production of acry-
lonitrile
Bottams fram acetonitrile 7
purification column in
production acrylonitrile
Halcgenated solvents used 7
in degreasing

Benzene 5

Incidence of
Injection
By Wells

29

10

7
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non-halogenated solvents. In four of these wells it was ambiguous
as to whether these wastes were actually injected. The particular
facilities injecting these solvents are listed in Table V-4,

The Hazardous and Solid Waste Amendments are also concerned
in Section 201(f) with the disposal of particular liquid hazardous
wastes. The Amendments require that not later than 45 months
after the date of the enactment of these Amendments "the Admin-
istrator shall camplete a review of the disposal of all hazardous
wastes referred to in paragraph (2) of subsection (e) by under-
ground injection into deep wells". Of the wastes listed in the
"California list", only wastes with a pH < 2.0 and with nickel
in concentrations higher than 134 mg/l were found to be injected.

Of the 181 active wells in 1983, information concerning the
pH of the waste streams was obtained on 138 wells. There were
133 wells which reported a pH greater than 2 and 35 wells
(25% of the total) had a pH less than or equal to 2. The wells
injecting acids with a pH < 2 are listed in Table V-5. Nickel
with a concentration of 500 mg/1l was found to be ln]ected into
wells by E.I. Dupont (Victoria, Texas).

Section 201(g) of the HSWA

Section 201(g) of the HSWA might also affect the injection
of hazardous waste. In the case of any hazardous waste identified
or listed under §6921 of the Solid Waste Disposal Act the Admin-
istrator shall pranulgate final regulations prohibiting one or
more methods of land disposal of the wastes listed except for
methods of land disposal which the Administrator determines will
be protective of human health and the enviromment for as long as
the waste remains hazardous. These listed wastes are ranked
taking into consideration their intrinsic hazard and their volume.
For the first one~third of the listed wastes the Administrator
shall pranulgate regulations or make a determination of their
protectiveness within forty-five motnhs after November 8, 1984.
For the second third, the deadline is fifty-five months, and for
the last third, the deadline is sixty-six months.

Off-Site Operations

Off-site operations may be characterized as cammercial
waste disposal facilities which accept a variety of wastes
fram various manufacturing and industrial concerns located off
the site of the injection well. Due to the high variability in
canposition of waste streams disposed of in these wells (up to
300 different waste streams were reportedly accepted at a single
off-site facility), very little can be generalized about the



TABLE V-4

FACILITIES INJECTING RCRA COLCES F001, F002, F003, F004, and F0OS

State Facility well No. FO001 F002 FO03 F004 F00S
Alaska Arco Alaska Inc. 1 X x X X
Louisiana Witco Chemical 1 X
Corp.,Gretna
thio Chemical Waste 3 *
Management, Inc. 4 *
: N
Oklahama  American Airlines 1 X
Chemical 1 X X X X

Resources, Inc.

x Reported RCRA codes ambiguous as to whether this waste
was injected

* Reported injected RCRA codes
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TABLE V-5

WELLS INJECTING ACIDS WITH pH LESS THAN OR EQUAL TO 2
"IN 'THE UNITED STATES IN 1983

WELL
STATE FACILITY NUMBER pH
FL Kaiser Aluminum & Chemical Co. 1 1.0
Monsanto Co. 1 1.5-4.0
2 1.5-4.0
3 1.5-4.0
IL Allied Chemical Co. 1 1.0
LTV Steel Co. 1 < 1.0
IN Midwest Steel 1 1.0
United States Steel Corp. IN9 <1.0
KS Vulcan Materials Co. 4 1.0-12.5
7 1.5-13.0
8 1.0-12.5
9 1.0-12.5
KY- E.I. Dupont De Nemours & Co. 1 2.0
2 2.0
LA BASF Wyandotte Chemical Corp. D-1 < 1.0
Intrm'l. Minerals & Chemical 1 1.0
Corp. 2 1.0
Shell 0il Co., West Site 8 0.2
. 9 0.2 _
MI BASF Wyandotte 2 2.0 (ave.)
3 2.0 (ave.)
MS Filtrol Corp. 1 1.8 (ave.)
OH Chemical Waste Management, Inc. 5 0.5
3 0.5
4 0.5
6 0.3
X EW.I. DuPont, Sabine River Works 10 1.1
3 1.1
AN3 1.5
E.I. DuPont, Victeria 10 0.2 (ave.)
7 0.2 (ave.)
6 0.2 (ave.)
5 2.0
Potash Co. of America Division 1 1.0

V-11
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types of wastes disposed at off-site Class I well facilities.
Table V-6 provides the number, location and estimated annual
volume injected by the active offsite wells. The 13 wells
active in 1983 constitute 8.3% of the total number of

active Class I wells and account for about 4.1% of the
calculated total annual volume injected by active Class I
wells.* It appears, then, that off-site wells do not receive a
disproportionate volume of hazardous waste. Dividing the total
annual volume for off-site wells 475 by the number of wells
gives an approximate average injection volume of 31.7 million
gallons of waste per well per year. The average injection
volume for all active Class I wells is 63 MGY.

Three more off-site wells started or returned to, operation in 1984.
It is estimated that in 1984 the percentage of volume injected in
off-site wells was 4.4%.

V-12



TABLE V-6

VOLUME ' INJECTED INTO ACTIVE CIASS I HW OFF-SITE WELLS IN 1983

Annual Volume
Injected (MGY)

State Number of Wells in 1983
Louisiana 2 90
Ohio 5 101
Oklahama 1 18
Texas 1 256

TOTAL 15 475
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6.1

Chapter VI

Regulatory Controls

Introduction

Three EPA programs regulate the injection of hazardous waste. The
RCRA program has jurisdiction over all surface facilities at
injection sites and over the disposal of hazardous waste. The
NPDES program has jurisdiction over all discharges into waters of
the United States, and in some States NPDES permits have been
issued for injection wells. EPA lacks federal NPDES jurisdiction
over the disposal of wastes through wells; however, States must
have specific authority to control this type of disposal in order
to receive NPDES program approval (CWA §402(b)(1)(D)). This was
resolved by the courts (Exxon vs. Train (10ERC 1289)) in 1977.
The UIC program regulates all underground injection facilities.
UIC jurisdiction occurs once the liquid enters the injection
well, ’

Hazardous Waste Management Program

The Resource Conservation and Recovery Act (RCRA) of 1976, as
amended, required EPA to develop and implement a regulatory
program to control "from the cradle to the grave"” those wastes
which were determined to be "hazardous™ as a result of their
"toxicity, persistence, and degradability in nature, potential for
accumulation in tissue, and other related factors such as
flammability, corrosiveness, and other hazardous characteristics.’
In fulfilling this statutory mandate, EPA promulgated a set

of regulations identifying hazardous wastes and establishing minimum
requirements for the generation, transportation, treatment,

storage and disposal of hazardous waste. "The Hazardous and

Solid Waste Amendments of 1984" became effective November 8, 1984,
and set future limitations upon the land disposal of hazardous
wastes. .

EPA is fully responsible, under RCRA, for implementing this
regulatory program throughout the country, including responsibility
for issuance of permits to all hazardous waste treatment, storage
and disposal facilities. This implementation responsibility may,
however, be transferred to any State which has a hazardous waste
management program which is “"equivalent” (i.e., at least as
stringent) to the Federal RCRA, Subtitle C, program. As of
February 1984, 44 states had become "authorized” to. implement

RCRA Subtitle C in lieu of EPA.

Since the RCRA Subtitle C program addressed all hazardous waste
generation and management, those injection wells used for disposal
of hazardous waste became subject to RCRA regulation in addition
to requirements and regulations under the Safe Drinking Water

Act (which mandates the UIC program).

By July 26, 198%, EPA had issued the bulk of the RCRA regulations
for permitting facilities which treated, stored, or disposed of

hazardous waste, both new and existing, except for injection well
disposal. However, the Agency determined that under 40 CFR
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§270.60(b) hazardous waste injection wells would be granted RCRA
"permits by rule.” Permits would be granted under an EPA approved
UIC program, and it was not necessary to promulgate separate
permitting regulations under RCRA. Under these guidelines, all
Class I HW wells in hazardous waste management facilities are
deemed to have a permit by-rule under the RCRA program if they
are permitted under the UIC program. Existing Class I EW

wells are authorized by rule in the UIC program until they are
formally repermitted following the requirements of 40 CFR Parts
144, 146 and 147 (UIC regulatioms).

Table VI-1 and figure VI-1 show the numbers of permit or interim
status (RCRA) given under each program. The heading “others”
gives the mumber of permits 1ssued by the States independently
and not necessarily following Federal standards.

Any other hazardous waste treatment, storage, or disposal unit
located at the site of a hazardous waste injection well is subject
to full permitting under RCRA and must have a separate permit.

National Pollutant Discharge Elimination System (NPDES)

The principal mechanism for the control and management of pollutant
discharges to waters of the United States is the National Pollutant
Discharge Elimination System (NPDES) authorized under Section

40%Z of the Clean Water Act (CWA) (33 U.S.C. 466 et. seq.). Each dis-
charge permit issued by EPA or an approved state under the NPDES
program imposes enforceable pollution control requirements, including:

® Discharge limitations based on national technologj—based
requirements or, where necessary, more stringent state
water quality standards;

?® Schedules for needed construction or installation of new
pollution control technology; and

® Self-monitoring and reporting requirements.

Limitations of the NPDES Program

Section 402(b)(1)(D) of the CWA specifically requires that
States must have sufficient statutory authority to control the
disposal of pollutants into wells to qualify for NPDES program
approval. Additiomally, 40 CFR §123.:8 provides that a state
with a UIC program approved under Section 1422 of the SDWA
satisfies this requirement.

The question of whether or not EPA has the same jurisdiction

over disposal of pollutants intc wells as States has been addressed
in Exxon v. Train (10 ERC 1289). The Court has interpreted the
legislative history of the CWA as not authorizing Federal control
over any phase of ground-water pollution. Rather, the Court

relied heavily on the research provisions of sections 102, 104

and 106 of the CWA to confirm Congressional intent for EPA to

Vi-2
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6.3.2

6.4

perform an information gathering role. Efforts to control ground-
water pollution should be left to the States until such time as EPA
develops the necessary information so that Congress could legislate
intelligently on the subject. Thus, the Court held that "...

the Administrator, as an incident to his power under §402(a) to
issue permits authorizing the discharge of pollutants into

surface waters, does not have the authority to place conditions

in such permits that control the disposal of wastes into deep
wells,”

The NPDES permits are also limited with respect to which discharged
pollutants fall under their jurisdiction. The term pollutant, as
defined in section 50Z2(Z) and subsection (B) of the CWA specifically
excludes " . . . water, gas or other material which is injected into a
well to facilitate production and which is disposed in a well, if the
well used either to facilitate production or for disposal purposes is
approved by authority of the state in which the well is located, and

1f such state determines that such injection or disposal will not result
in the degradation of ground or subsurface water resources.” With this
provision, Congress has limited the control of the NPDES program has
over oil and gas production.

NPDES Permits

As noted previously, EPA lacks authority to regulated injection wells

under the NPDES Program. This authority has been given to the UIC program
by Congress. However, NPDES permits do contain monitoring and reporting
requirements applicable to injection wells. Generally, monitoring re-
quirements are limited to volume and pressure and, in some cases, pH.

Failure to perform monitoring and/or report the results is a violation of
the permit and may subject the permittee to permit modification or revocatior
and administrative or judicial enforcement actions.

To date EPA and the 37 approved NPDES States have issued over 65,000
discharge permits. Of this total, over 7,500 have been classified as
major dischargers due to their large size, location with respect to water
quality problems, complexity or toxic nature of their discharge. A small
number of these issued permits cover the discharge of pollutants into
wells. Table VI-] lists by State the number of Class I HW NPDES well
permits issued. Approximately 407 of the wells have been permitted by
the NPDES program.

The Underground Injection Control (UIC) Program

This program was mandated in part C of the Safe Drinking Water Act
(SDWA) of 1974. The UIC program is referenced in the SDWA under
the title of "The Underground Water Source Protection Program.”
The SDWA requires EPA to:

® Publish minimum national requirements for effective State Underground

Injection Control programs;

-]

List States that need UIC programs (all States have been listed);

Vi-5



Make grants to States for developing and implementing UIC programs;

Review proposed State programs and either approve or disapprove
them;

Give primary enforcement responsibility to States with approved
proposals;

Overview implementatioun of the program in the States with
approved programs;

Promulgate and enforce UIC programs in listed States which
choose not to participate or do not develop and operate an approvable
program.

The main purpose of the program is to protect underground sources of
drinking water (USDW), defined as aquifers yielding water containing
less than 10,000 mg/l of TDS, from any threats resulting from
underground injection.

Under the scheme of the SDWA, the national regulations, which were
promulgated in 1980, define minimum standards for effective State
programs. Requirements become applicable to owmers and operators of
injection wells in a particular jurisdiction when the Administrator
approves a State's UIC program or promulgates a Federally-implemented
program for a State, except that injectors of hazardous waste are
subject to the interim standards under RCRA. The first State UIC
program for Class I wells was approved for Texas in January 1982z. 3By
December 1985, UIC programs had been approved or promulgated for all
States and Territories.

Existing Class I wells must be repermitted within five years of the
effective date of the State or Federal program. New wells may not be
constructed without a permit. Existing wells are authorized by rule
until they are repermitted. However, within one year from the effective
date they must be in compliance with most of the construction, operating,
monitoring and reporting requirements of the regulations. Since many
States regulated Class I wells in some form prior to the UIC progranm,

the rule requirement in the case of primacy States normally means the
continued application of the previously-issued State permit.

While the national regulations allowed five years for the repermitting

of the existing Class I wells, EPA hopes to accomplished this much
sooner, especially in the case of wells injecting hazardous waste. At
the time State programs were approved, the State submissions were
required to contain a schedule for calling in Class I permit applicatioms
Furthermore, as part of the Agency's Strategic Planning and Management
System, the repermitting of Class I wells.has been established as an Agen
priority.

VIi-6



6.4.]1 Requirements for Class 1 Hazardous Waste Wells

Because of the potential danger of hazardous wastes, Class I
hazardous waste (HW) injection wells must meet very strict
construction and operating requirements. These technical requirements
are set forth in 40 CFR Part 146, Subparts A and B. Subpart A
contains general specifications used for permitting and repermitting
all Class 1 wells. Subpart B provides for specific construction,
operation, monitoring, and reporting requirements that take into
account the site characteristics for a well. These characteristics
include the geology, hydrology, types of waste, and construction
techniques. These requirements are discussed further in the section
on UIC Permits,

A stated purpose in the Safe Drinking Water Act is the delegation

of the UIC program to the States. EPA has delegated the UIC program
to States that have most of the HW injection wells, and provides
technical and financial assistance to these States for a sound

start of the implementation of the programs.

Of the 257 HW injection wells, the 3¢ delegated States account
for 200 wells (80.6%). Of the 195 active wells these States
account for 171 (87.7%).

In the event that a State fails to submit an application, or if a
State application is disapproved, EPA must promulgate the UIC
program for that State and assume primary enforcement responsibility.
EPA promulgated direct implementation programs for the Z5 States
shown in Table VI-z on May 11 and November 15, 1984. Four of

the States (California, Indiana, Kentucky and Michigan) in Table
VI-Z are known to have active HW injection wells. A total of z4
active wells in [7 facilities have been inventoried in these

States. . N
TABLE VI-Z
EPA Implemented Programs

ALASKA INDIANA MINNESOTA
AMERICAN SAMOA IOWA *MISSOURI

ARIZONA KENTUCKY MONTANA
CALIFORNTA MICHIGAN NEVADA

COLORADO NEW YORK
*COMMONWEALTH OF THE VIRGINIA

NORTHERN MARIANA ISLANDS *SOUTH DAKOTA PENNSYLVANIA

DISTRICT OF COLUMBIA **QSAGE PUERTO RICO
*HAWAIIL TENNESSEE
*TDAHO TRUST TERRITORIES

VIRGIN ISLANDS

* These 5 states are also applying for delegation of the UIC program
and their status may change.
** Tndian Nation, not a State.



6.5

UIC Permits

A permit is a specific authorization to am individual to carry

out an activity under certain conditions and limitations.

Permits are generally considered to make possible a higher degree

of control over the affected activity. On the other hand, permits
are resource and time intensive since they require: (1) the
individual to file an application containing information about

his proposed activity; () the effective participation of the public
in the review process; and (3) State or EPA personnel to review,
write and process each permit,

UIC Class I HW permits may be issued or reissued for a ten year term.
In addition, if a facility holds permits under more than one EPA-
administered program, all permits must be reviewed whenever any
permit is changed, revoked or reissued.

Each permit must be enforceable in the jurisdiction in which it is
issued. It must specify construction, abandonment, operating,
monitoring and reporting requirements. In addition, permits must
incorporate appropriate compliance schedules if any corrective
action is to be taken by the well owner/operator. Finally, permits
must recognize the right of the permitting authority to have

access to the well and related records to assure compliance with
permit terms.

The information that must be available to the permitting authority
is specified in the State program which is based on the requirements
in 40 CFR Part 146. Generally, such information includes the
surface and subterranean features of the injection area, the
location of underground sources of drinking water in the vicinity,
the results of tests in the proposed injection formation,
construction features of the well, composition of the injection
fluid, and the nature of the proposed injection operation.

The review of a permit application begins with the receipt of a
complete application by the permitting authority. The permitting
authority considers the application, gathers additional information
it needs, and prepares a draft permir. The draft permit must be
presented for public comment for at least 30 days with a fact

sheet that provides enough information so that the public can

make informed judgments about the proposed action. If the

Director of the UIC program determines that there is sufficient
interest, a public hearing is held and announced at least 30 days
in advance before the final permit can be prepared.

Where EPA is the permitting authority, certain other requirements
including an administrative record, opportunity for further public
hearing and cross examination, revised draft permit and appeal,
etc., must be met.

vi-8



As of January 1985, 48 wells in 26 facilities had been permitted
following criteria set in the UIC regulations. These 48 permits
account for 24.67% of the total number to be issued. The remainder
of the permits have been presented to the regulatory Agencies and
are being reviewed, Figure VI-2 shows this fact graphically.

UIC Operational Requirements

The ground-water enviromnment is extremely vulnerable to pollution,
and it is extremely slow to cleanse itself when pollution occurs.
Due to the vulnerability of ground water and the nation's dependence
on this resource, the Underground Injection Control program must
have strong operational and monitoring requirements. Operational
requirements for Class I wells under the UIC program include (40

CFR §146.13(a)):

1) 1Injection pressure must not exceed a pressure which would
initiate or propagate fractures in the injection or confining
zounes. In no case shall injection pressure cause the movement
of injection or formations fluids into underground sources
of drinking water.

Z2) Injection between the outermost casing protecting USDWs and
the well bore is not permitted.

3) The anmulus should be filled with a fluid and pressurized.

In general, all injection wells have a limitation on the injection
pressure. This limitation is set below some calculated fracture
pressure which is representative of the geological conditions in
the States. There are several methods and equations utilized for
computing injection pressures. Most States set the injection
pressure limitations based on a hydraulic fracturing gradient.
The average injection pressure for Class I HW wells was found to
be 572 psig, and 85% of the wells injected waste a& less than
1,000 psig. Approximately 207 of wells in Figure VI-3 injected
waste into formations by gravity flow. In this case minimum
pressure was maintained only to keep the injected fluid moving
through the pipes toward the injection wells. No formal inves-
tigation was conducted in this assessment to find out the
reliability of the criteria applied in establishing the pressure
limit by the States.

However, an analysis was made of the reported average bottom hole
pressure in 94 out of the 195 active wells as compared with an
“allowable"” injection pressure. This "allowable” injection
pressure was calculated by assuming a fracture gradient of

0.733 psi/ft which is a rather conservative number. Figure VI-3
shows this comparison. Out of the 94 wells only 4 appear to be
injecting above this pressure. Additional analysis of the data
revealed that: )

vVI-9
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6.5.2

1) One well injects at a pressure of 800 psi which may be
high;

2) The specific gravity of the liquid injected in one well
varies widely. The highest number (1.65) was used for the
calculation;

3) Two wells inject into very shallow formations (in OK);

Determination of the suitability of formations to withstand the
bottom hole pressure exerted on it by injection wells is not a
simple process. In most cases the regulations controlling the
injection pressure in a State are very conservative and it is

the responsibility of the permittee to prove that the well can

be operated at a higher than the allowable pressure. Of the
cases described above it appears that the only problem may be

in the two Oklahoma wells. This is because the apparently high
injection pressure is compounded by the fact that these two

wells inject into a very shallow formation in which the confining
zone is very thin. The distance from the top to the injectiom
zone to the bottom of the USDW in the two OK wells is less

than 30 feet.

In all but ome of the wells visited, the annulus between the
casing and the tubing was filled with a fluid and pressurized.
BASF Wyandaotte in Michigan uses a fluid seal instead of a mechanical
packer. In one of the wells, (Shell-Norco, LA), the annulus was
filled with cement. This well will be abandoned in the near
future. All other wells at the twenty facilities visited had the
annulus filled with a fluid and isolated by the use of a packer
or fluid seal.

Monitoring -

Monitoring requirements for Class I wells under the UIC program
include (40 CFR §146.13(b):

1) Analysis of injected fluids with sufficient frequency to be
representative.

2) Installation and use of continuous monitoring devices for
injection pressure, flow rate, volume and annulus pressure,

3) A demonstration of mechanical integrity at least every I years.
4) A plan that shows the types, number and location of wells

in the Area of Review to be used to monitor any migration
of fluids into and pressure in the underground source of
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drinking water. Included in this plan there should also be
a description of the parameters of the monitoring and its
frequency.

5) Special requirements are also applicable for commercial
(off-gite) facilities. These facilities are covered under
the manifest requirements of RCRA.

This next to last requirement appears to imply the need for
monitoring wells. However, such a requirement is not clearly
mandated in the UIC regulations. In the originally proposed UIC
regulations there was a requirement for monitoring wells for

Class I facilities. This requirement was relaxed in the final
regulations as the result of comments to the effect that there

was no technology that would define the siting of these monitoring
wells, Furthermore, the drilling of multiple monitoring wells
into a very deep interval would be prohibitively expensive. The
final regulations have only a requirement for a plan showing the
wells that would be monitored, and not a directive to drill
monitoring wells. However, all facilities visited which have
surface impoundments are equipped with shallow monitoring wells

to detect ground-water contamination, required under the RCRA
provisions. Unfortunately, their use for monitoring deep injection
wells may not be very effective since they only monitor shallow
aquifers.

Because the UIC program has not been fully implemented in most

States there appeared to be no consistency in the scheduling of

the analysis of injection fluids. However, there was a common
practice for commercial activities to sample the waste from each
client prior to injection, This practice was mainly for the

purpose of justifying different disposal price structures and in
some cases to determine compatibility of the equipment and the o
injection zone with the injection fluid. In most on-site operations,
industries that manufacture different products sample regularly

and usually every time the waste stream changes. However, depending
on what information the State required from the operator, this
information may or may not be available in the files. Once all
States have put in place the requirements for their federally
approved UIC program, specific waste information should be available,

Of the 181 wells which were active in 1983, 82 provided information
regarding the frequency of injection analysis. Fifty four of

these facilities conducted injection fluid analysis at least on a
weekly basis. In general, the frequency of analysis varied in
off-gsite facilities and they were conducted only when different

types of waste were received. With the advent of full implementation
of the UIC program, a more consistent injection fluid analysis
program will be implemented.
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In at least one case, frequent analysis could have alerted Louisiana
State officials (if a program had been in place) of the potential
for corrosion of the Rollins (previously CLAW) facility, due to

the indiscriminate injection of all types of waste by its former
owner.

All but two of the facilities visited in this assessment operated
continuous monitoring instruments in their flow path. These
instruments measure at least injection pressure, annulus pressure
and pumping rate. In addition, many of these facilities have
alarms and/or automatic shut-off systems to prevent any mishaps.
In some facilities, an on-the-job operator monitors the operations
24 hours a day from the control room.

Inland Steel in East Chicago, Indiana was one of the facilities
that did not monitor continuously. During the site visit of

this facility it was observed that the injectionm pressure

gauge on the facility's one injection well was not operational.
Evidence also indicated that even when the gauge was operational,
it was delivering inaccurate readings.

6.5.3 Reporting

Reporting requirements for Class I wells under the UIC
program include (40 CFR §146.13(c)):

(1) The results of the analyses of the injection fluid
including physiczal and chemical characteristics
must be reported every quarter to the State Director
(in the case of State UIC primacy) or the Regional
Administrator (in the case of a Federally implemented
program). )

(2) All of the injection well characteristics that have
been monitored and recorded continuously (injection
pressure, flow-rate, volume, and annular pressure)
should be reported quarterly as monthly averages,
maximums and minimums.

(3) The results of each mechanical integrity test must
be reported in the first quarterly report to the _
State Director or Regional Administrator after the test
is completed.

(4) Every quarter, the number, locations, and types of
monitoring wells within the area of review used to
detect fluid migration into and pressure changes in
underground sources of drinking water must be reported.
The frequency of monitoring and characteristics to be
monitored must be reported for each of the wells.
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6.6

(5) The results of other injection well tests required
by the State Director or Regional Administrator
(as appropriate) and the results of any well work-overs
should be reported in the first quarterly report after
these have occurred.

(6) Report within 24 hours any violation that may cause
contamination of a USDW.

Information on reporting could only be obtained from the twenty
facilities visited. All of these facilities sent reports to the
appropriate State agency regarding the items discussed above,

Seven facilities sent reports monthly, seven quarterly, and six

sent reports periodically but did not list the frequency. Nineteen
of the facilities reported the monitoring information which was
identified in the permit requirements. Only one of these facilities
had refused to submit waste characteristics information to the

State as of the time of the EPA visit. Since then this facility

has agreed to report periodically.

From the information available it appears that most of the UIC
requirements for mounitoring and reporting are being fulfilled.
When all the wells are repermitted under the UIC program, these
requirements will be included as conditions for approval and/or
corrective action. . : ’

Inspection and Surveillance

A surveillance program is usually associated with the efforts

of the regulating entity to assure that the requirements of a
program are followed. In following the concept of the "pathways
of pollution” the surveillance program should assure that all the
requirements for the particular facility (i.e., permit conditions,
State regulations) are being followed in order to prevent
pollution.

The tools used in surveillance are inspections and investi-

gations. Inspections are routine procedures which are conducted
periodically for all facilities. During an inspection the regulator
should assure that all systems are operating properly and in
accordance with the permit and the regulations. An investigation

is usually originated by complaints, a pollution episode, suspicion
of noncompliance, etc.

The UIC program under 40 CFR Part 145 Subpart B requires all
States receiving delegation of the program to have inspection

and surveillance procedures to determine independently, compliance
or noncompliance by the regulated facility. To this effect the
State has to maintain:

1) The capability to investigate compliance with
permitting and other regulatory requirements;
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2) The capability to inspect the regulated facilities
periodically to determine: compliance or noncompliance
with permit conditions and other requirements; accuracy
of self-monitoring data; and adequacy of sampling and
monitoring programs;

3) A program to investigate violations of permit conditions
or other program requirements; and

4) The capability and mechanisms to receive and investigate
information provided by the public related to violations.

To accomplish the above the State statute should give the UIC agencies:
1) the right of entry; 2) the right to copy reports onm site; 3) the
right to conduct investigations; and 4) the right to assess penalties
to violators or to sue in civil and/or criminal court. This is re-
quired before delegation can be given to the State.

The amount of regulatory activity performed by State agencies on Class
1 HW facilities varies from State to State, depending on such factors
as the number of active wells in the State, previous problems and
historical practices of both industry and govermment., Under existing
programs, all States require inspections of Class I wells but the
frequency of such inspections varies.

Most States inspect wells annually or semi-annually, but three States
have quarterly inspections, one has monthly inspections and two
States inspect on a nonscheduled basis. The date of the last
inspecticns at each facility and other relevant information is
contained in the appendices.

Data collected during inspection depended on the activity occurring
at each well at the time of inspection. For frequent, routine
inspections, data collected by che State official was generally
limited to operational parameters and would often include a check
on compliance or obvious problems with surface features (gauges,
piping, pumps, recording devices, tanks, signs, fences, etc.).

In addition, where monitoring records were kept on-site, the records
were usually reviewed for completeness and accuracy.

Some State agencies, notably in Arkansas, Califormia, Louisiana,
Oklahoma and Texas made attempts to witness or inspect mechanical
integrity tests. Louisiana officials also inspected the records of
such tests if they had not actually witnessed the test-in operation.
Most State agencies will inspect part of a workover operatiom,
especially if such workover is mandated by an enforcement action.
Only Florida, California, Ohio and Texas reported inspections of
wells during initial construction.
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6.7

Noncompliance and Enforcement*

The number of recorded permit noncompliance actions in each
State was proportional to the number of Class I wells in the
State. Texas and Louisiana, with the majority of wells, reported
the greatest number of permit violations. There is no record

of violations in Kansas, Kentucky and Mississippi.

The actions taken by State agency officials in cases of noncompliance
were generally commensurate with the seriousness of the violations.
Most minor violations such as paperwork deficiencies, improper
recording devices, or lack of signs and barriers were corrected
through an informal process of agreement between well operator

ind State agency. The inventory records indicated that for minor
problems, such informal agreements were effective and resulted in

the attainment of compliance.

For more serious violations, enforcement tools used by State
agencies had included formal notices of violation, consent
agreements and judicial action. These had been used in cases of
failure to report data, well conmnstruction problems, loss of
mechanical integrity, and exceeding pressure limitations.

Most of the serious cases of noncompliance had either been

resolved to the satisfaction of the State agency or were in the
process of being resolved. For those that were being resolved,
they were apparently being corrected under agency auspices under an
agreed-upon schedule.

*The information in this section was mostly obtained from State
files. It was assumed in the analysis of the data that the

absence of information in the State's files indicated that the
well was in compliance. In the more notorious cases, other sources
were consulted. The reader should realize that in some of the
major violations the State could have had corrections made by
administrative or informal actions; while in a few less serious
cases (e.g. reporting violations) the State may have had to

resort to more drastic actions.
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Figure VI-4 graphically summarizes camwpliance and enforcement
actions. Graph A indicates that 29.8% of all off-site and on-site
Class I HW wells in the United States have had a noncampliance
record in State or EPA files. The occurrences of different

types of noncamwpliance are depicted proportionately in graph B.

The most frequently occurring type of noncampliance, violation

of monitoring and reporting requirements, accounted for 50% of

all violations. The States' various responses to noncampliance
are shown in Graph C, indicating that most violations have been
resolved by administrative action. (Graph A also indicates that
of the total percent of wells in noncampliance, 5.6%, were off-site
wells However, since off-site wells constitute approximately 9.9%
of the total, this would indicate that about 56% of all off-site
wells were in noncampliance.) Table VI-3 shows the off-site
facilities and wells in these facilities involved in noncampliance
actions., Table VI-4 shows the on—-site facilities and wells in
these facilities involved in noncampliance actions.

In sumary, of the total 112 facilities, only nine have had
significant problems which could have resulted in contamination of
USIWs. Of the nine, there is evidence that four did not contaminate
USIWs as a result of injection. These five facilities are:

° Chemical Waste Management, an off-site facility in Chio,
did not discover leaks in the bottam part of the long
string casing of their wells until large amounts of waste
were injected into a shallower formaticn, which was
separated fram the bottam of the lowermost USDW by mors
than 1,500 feet, 1,000 feet of which is confining strata.
This cperational problem was detected during mechanical
integrity tests conducted to cbtain information for a UIC
permit. The campany has repairad five of the six prcoblem
wells and has been fined $12.5 million for these and
other violations. The injection well that has not been
repaired is not in operaticn and may be permanently
abandocned.

° leaks in the wells of the Chemical Resocurces, Inc., facility
(off-site) in Oklahama were discovered as a result cf
mechanical integrity tests performed as part of the
implementation of the UIC program. This facility is also in
violation of its permit requirements in other areas {(e.q.
injection pressure) and the State is pursuing legal action.
The State has indicated that a permit will be denied to the
present owner to operate this facility.
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FIGURE VI-a
COMPLIANCE STATUS OF WELLS
TOTAL OF 252 WELLS IN 112 FACILITIES

GRAPH A
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Rollins Envirormental Service (formerly CLAW) in Louisiana
discovered leaks in a well allegedly resulting fram the
former owner's (CLAW) disregard for campatibility problems
between the wastes, tubing, packer, and casing. Rollins
has repaired the leaks and is pursuing legal action
against CLAW.

Sonics International operated a cammercial (off-site)
facility in Ranger, Texas. Due to shortcamings in the
cperations there was a well blow out. Fortunately, there
was no ground-water contamination. The site was cleaned
and the wells were plugged and properly abandoned.

Browning-Ferris in Lake Charles, Louisiana contaminated a
surficial aquifer at the site. The State does not believe
the contamination resulted fram injection, but rather

fran surface impoundments at the site. The State is in-
vestigating the cause.

In one case a final determination has not been made.
° At the Hercofina facility in North Carolina, waste migrated
to a shallow formation because of inadequate cement in the
borehole. The formation in questicn, the Black Greek,
contains water ranging fram < 150 to > 10,000 mg/1 TDS. The
State is continuing to investigate to determine whether the
Black Greek formation is a USIDW within 1/4 of a mile of
the injection well. Two wells at this facility have been
properly abandoned and the other two wells have ceased
injection and are being used for monitoring.

There are three cases where USDWs have been contaminated as

a result of injection wells:

At the Hammermill facility in Erie, Pennsylvania, apparently
because of excessive injection pressures, samne of the injected
waste migrated through the injection zone and reached an
improperly abandoned well. The site, which was closed in
1975, is now on the "Superfund" list for remedial action.

(-]

° Shartly after Louisiana received UIC primacy, a well at
the Tenneco site in Chalmette, Louisiana was found to be
leaking into one of the lower USTWs (not considered
potable). The contaminants consisted of "sour water”
refinery waste which had corraded through both tubing
and casing. The well was plugged and abandoned and Tenneco
is cleaning up the contamination by the use of recovery wells,
and reinjecticn into the permitted zone through several new
injection wells.
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The Velsicol Chemical Corporation in Beaumont, Texas violated
their pemit with respect to pH. As a result, the casing
corraded and injected fluid did enter an unauthorized injection
zone, which contained formation water with a TDS content of
4,000 mg/1. Velsicol is using the injection well to clean

up the contamination. In addition, wells were drilled and
approximately 1.5 million gallons of water were pumped out.

-]

All three of the confirmed and the one suspected episades tock
place before UIC implementation in the States.

Financial Responsibility

The Underground Tnjection Control Regulations contain generic
financial requi-ements to assure that the owner or operator of an
injection well, has, or will have, the financial resources to
properly plug and abandon the well at the end of its service
life. The objectives of requiring financial assurances are the
following:

(1) To close, plug, abandon an injection well using sound
engineering and technical standards:

(2) To provide the finances to camwplete the entire

plugging operation necessary according to the
best practice available:

(3) To prevent the movement of fluids either into or
between underground sources of drinking water.

The UIC regulations do not contain any requirements for "post-
abandomment" monitoring (post-closure in RCRA) of the ground
water, or any time limits or restrictions on subsequent care of
the plugged and abandoned well. -

The regulations require the Director (where the State has primacy,
or Regiocnal Administrator where EPA has direct implementation)

to consider the following criterion when considering a permit
application for a Class I, II, and III well:

"A certificate that the applicant has assured through a
performance bond, or other appropriate means, the resources
necessary to close, plug, or abandon the well as required
by 40 CFR §144.52(a)(7)".
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6.9

Section 144.52(a)(7) referenced above, states that the permittee

is required to maintain and show evidence of financial responsibility.

Financial mechanisms available to a permit applicant for a UIC
permit may include surety or performance bonds, which are widely
used in the business and industrial cammunity, or other assurances,
such as trust funds, escrow accounts, letters of credit, or
financial statements. These instruments shift the liability for
risk of damage or nonperformance to a third party, such as a

bank. In this way, resources are available to close the well
properly.

s one of the cbjectives of the requirements is to abandon the
well using sound engineering practices, the regulations also
require fran the operator a plugging and abandorment plan which
should include conditions that prevent contamination of USIWs.
For EPA-administered programs the Agency is in the process of
pranulgating more specific requirements for Class I hazardous
waste wells. '

Financial assurance details were available for 8 of the 18 HW
facilities visited. Two facilities apparently used a financial
statement to provide coverage for abandorment: these were Stauffer
Chemical in Alabama; and Allied Chemical in Illinois. The Chemical
Resources well in Oklahama used a letter of credit with a standby
trust, but no information on the amount was available. Dupont

and Monsanto in Texas used an asset trust to prove financial
responsibility. Three other facilities - Rollins in Louisiana,
Gibraltar and Empak in Texas - used bonding ranging fram $75,000 to
$99,000 to provide coverage for abandomment. Financial assurance
had not been required on many injection wells in several States

in the past. However, because the coverage for abandoning a well
in a proper manner will be one of the permit conditicns, all the
wells have to prove financial responsibility and more data will
becane available as new UIC permits are issued, and existing

wells are reissued pemmits under the UIC program.

Class IV Wells

Under the UIC program a Class IV well is one that injects hazardaus
or radicactive waste into or above a USDW (40 CFR §144.05(4)).
Class IV wells were prchibited in 40 CFR §144.13. Through this
regulation, all Class IV wells were banned ". . . except for
injections asscciated with Federal activities [approved under

VIi-28



RCRA or CERCIA] designed to clean up an aquifer that has been
contaminated by a hazardous waste site or similar source of
contamination.". Under §144.23(c) operators are required to plug
and abandon all Class IV wells within six months of the effective
date of the EPA~administered program or within six months after
delegation of the UIC program to a State. As discussed elsewhere
in this report, the "Hazardous and Solid Wastes Amendment of 1984"
has established a deadline for plugging Class IV wells of May 8,
198s.
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APPENDICES

Foreword

These appendices have been organized in accordance to the 10
specific request for information in Section 701 of the Hazardous
and Solid Waste Amendments of 1984. Only "raw" data is provided.

Organization

In accordance to the above paragraph, these appendices are
organized as follows:

Section Content
1 The location and depth of each well;
2 Engineering and construction details of each,

including the thickness and composition of its
casing, the width and content of the annulus,
and pump pressure and capacity:

3 The hydrogeological characteristics of the
overlying. and underlying strata, as well as
that into which the waste is injected;

4 The location and size of all drinking water
aquifers penetrated by the well, or within
a one-mile radius of the well, or within two
hundred feet below the well injection point;:

5 The location, capacity, and population served
by each well providing drinking or irridation
water which is within a five-mile radius of
the injection well:

6 The nature and volume of the waste injected during
the one-year period immediately preceding the
date of the report:

7 The dates and nature of the inspection of the
injection well conducted by independent third
parties or agents of State, Federal, or local
goverrment;

8 The name and address of all owners and operators
of the well and any disposal facility associated
with it:



Section

S

10

Content

The identification of all wells at which
enforcement actions have been initiated
under this Act (by reason of well failure,
operator error, groundwater contamination
or for other reasons) and an indentification
of the wastes involved in such enforcement
actions; and

Such other information as the Administrator
may, in his discretion, deem necessary to
define the scope and nature of hazardous
waste disposal in the United States through
underground injeciton.



SFCTION 1

Data on

" The location and depth of each well:"






V LdCATIBN AND DEPTH OF ALL CLASS I HW WELLS

FACILITY NAME NELL NO. Lat Long DEPTH(FT)
Arco Alaska Inc. 2 70/14/00 148/29/00 2,217
it 70/14/00 148/29/00 2,200
Stauffer Cheaical Co, 3 4,728
{ 4,330
2 4,500
Ethyl Corp. { 33/10/40 93/12/07 3,200
Great Lakes Cheaical Corp., Main plant 2 33711700 92/42/00? 3,003
Great Lakes Chemical Corp., South plant X 2,834
] 2,860
3 2,913
Aercjet Strategic Prapulsion Coapany 1 38/35/53 121/14/22 1,600
Rio Bravo Dispesal Facility l 33/26100 119715700 11,420

SHELL OIL COMPANY
U.S. CORP. OF ENGINEERS AND CHEMICAL CORP,

Kaiser Aluminum & Chesical Co. 1 277154106 82/00/03 4,984
Monsanto [ompany 3 30/35/00 87/15/00 1,664
1 30/35/00 87/15/00 1,808
2 36/35/00 87/13/00 1,634
Allied Chesa. Ca. t 40/20/00 §7/45/00 4,000%
Cabot Corp. 2 5,300
1 3,318
LTV Steel Cospanys { 41/16/00 89720700 4,868
Velsical Corp. ! 39/24/38 87741744 2,634
2 39/24/38 87/41/84 6,040
Bethlehea Steel Corporation,Burn Harbor Plant 2 4,290
11 41/37/58 87/07/08 4,292
Beneral Electric 2 37754123 87/33/24 2,878
1 37454123 87/35/26 2,804
Hoskins Manufacturing Co. 1 4,13
Indiana Fara Bureau Cooperative N3 37736129 87134734 2,335
Inland Steel Coapanys . 2 41/39/00 §7/00/00 4,385
1 41/39107 87/27/42 4,33
Midwest Stesl 11 41/37/44 87/10/10 4,29
Pfizer Mineral and Pigaent Co. 1t 4,504
2 4,52
Uniroyal Inc. % { 6,160
United States Steel Corporation IN9 41/27/27 87/21/59 4,291
Sherwin Williass 3 2,477
2 2,000
Vulcan Materials Co. 4 37715700 97/25/13 4,400
3 37135100 97/25/13 4,730
7 277357600 97/25/15 4,630
8 37/35/00 97/25/13 4,28
9 37733700 97/28/13% 4,400
E.I. Dupont De Nesaours & (o. 1 38/13/09 85/50/25 4,470
2 38/12/55 85/30/32 4,470



LOCATION AND DEPTH OF ALL CLASS I HW NELLS

State FACILITY NAME WELL NO. Lat Long DEPTHIFT)
LA American Cyanaaid Co. i /51122 90/16/10 2,338
2 29/157119.2 90/18/9.6 3,302
3 29/57715.4 90/16/9.1 4,813
) 29157117 90/60/10.5 3,010
3 29/34/31.19 90/16/11.34 4,900
Arcadian Carpaorationt { 30714117 91702730 5,012
Atlas Processing Ca. ! 32/21/37.81 93/47721.39 2,083.81
BASF Wyandotte Corporation D-1 30711752 91/00/04 3,900
Borden Chesical Co. { 30/13/30 91/00/30 3,472
2 30/14/00 91/00/30 3,200
k¢ 30/13/50 91/00/30 3,713
Browning-Ferris Industries (CECOS) 1 30/19/13 93/18/24 4,628
Chevron Cheaical Ca. 2 29/48/00 90/00/30 2,852
3 29/48/00 90/00/30 ' 4,360
Citgo Petroleua Corp.! { 30/10/24 93/19/53 4,950
2 30/10/2% 93/19/48 5,000
4
3
E. I. Dupont,Laplace t 30/03/21 50/31/19 3,7308
7 30/03/10 90/31725 5,462
5 30/03/53 90/31/27 - 5,815
3 30/03/48 90/31/40 4,750
4 30/03/33 90/31733 53,0583
3 30/03/09 90/31/27, 5,132
i 30/03/34 90/31/19 3,505
Ethyl Corp. of Baton Rougs { 30/20/32 91/18/33 7,241¢
Beorgia-facific Corporation { 30/14/38 ?1/10/58 3,600
International Minerals and Chesical Carp. ! 32/41432.4 92/04/35.28 3,850¢
2 32/41/35.4 92/04/34.14 3,850
Monsanta Chesical Coapany,luling plant { 29/38/20 90/21/30 3,301
2 29/51120 30/21/30 3,383
NASA, Michoud Asseably Facility! 2 30/01/21 89/54/43 4,663
1 30/01/21 89/34/45 4,663
Rollins Environaental Servicss of LA, Inc { 5,4568
Rubicon Cheaical Inc. { 30/12/00 $1/00/30- 3,547
2 30/12/00 §1/00/30 3,788
3 30/12/00 91/00/12 5,438
Shell Cheaical Cospany 3 36/12/00 91700790 2,334
4 30/12700 q1/00/11 4,022
Shell ail Company, East site 9 30/00/00 90/24/00 3, 5868
2 1,8243
] 30/00/11 90/24/32 1,984%
3 30/00/00 90/24/00 2,6308
& J0r00/87 90/24/22 3, 1688
7 30/60/00 §0/24/00 3,060%
8 30/00/00 90/24/40 3,491
Shell 0il Coapany, West site 8 30/00/11 90/25/32 7,013
2 30/00/30 90/28/30 1,474%
5 30/00/20 /25733 1,922
5 30/00/32 90/25/20 1,384
9 30/00/1¢ 906/25/32 23,7708
Stauffer Cheaical Company 2 30/14/1.58 §1/05/57 4,400
1 30/14/2.25 91706734 4,300
3 30/14715.58 91/04/20.38 4,502
”

TENNECD OIL CONPANY



LOCATION AND DEPTH OF ALL CLASS I HW NELLS

ate FACILITY NAME ¥ELL NO. Lat Long DEPTH(FT)
3 29156700 89/38/24.4 2,853
4 29/33/51.72 89/38/25.8 2,900
Texaco Inc. 3 30/06/00 90/33/00 3,618
] J0/04740 90/54/17 3,935
2 30/06/40 90/33/50 3,530
l 30/06/40 90/54/05 4,110
& 30706700 90/53/00 3,630
Uniroyal Inc. ! 3071217, 1817 91/00/14 3, 1698
2 30/12/4,0146 91/00/12 3,7948
3 30/12/5.581 91/00/14 4,775
Universal 0il Praducts 7 30/37/6.24 93755727 ~9,000
b 30/37/15.07 93/53/28.8 1,081
3 30/37/18.23 93/35/38.4 1,102
Nitco Chemical Corporation,Gretna { 29/34/48.72 90/04/33 7,162
Witco Cheaical Carporation,Hahnville { 29/38/51 90/27/13.8 1,710
2 29/38/33.13 90/27/14.4 3,1298
¥yandotte Chesical Corparation B-2
BASF Wyandotte !
2 42/37143 84/07/34 3,910
3 42/37/48 B6/08/00 5,900
Detrait Coke Coapany 1 4,231
2 42/17130 83/06/20 4,112
3 4,127
Dow Chea. Lo, 3
2 3,978
4 5,133
8 3,150
E.I. Dupont,Montaque { 43/23149 86/24/23 4,482
Ford Motor Co., Rouge Steel b-1 363
-2 42/18/00 83/09/03 4,308
Hoskins Manufacturing Co. t
Parke Davis & Ca. 2 1,746
l 1,635
3 - 5,930
] 7,93t
The Upjohn Ca. 2 1,478
Total Petroleua Inc.$ 1 43/22/43 84/78/00 1,244
2 43/22/45 84/38/00 - 3,622
Velsicol Chea. Corp. 2 3,750
Filtrol Carp. 1 3,671
HERCOFINA 1§ 1025
17 4 1011
0B 4 1030
0B 3 1025
Araco Steel Corp. 1 3,300
2 3,500
Calhio Chesical Inc.t { 6,072
2 6,100
Chesical Waste Managesent, Inc, 6 te be detersined to be determined 2,933
2 £9,843.720 N10,937.112 2,961
3 EB, 137,40t N0, 010,259 2,940
4 £9,043.457 N10,107.79 2,903



LOCATION AND DEPTH OF ALL CLASS I HW WELLS

State FACILITY NANE NELL NO. Lat Lang DEFTH(FT)
3 ES,384.289 N11,013.977 2,983
1A 7,839,644 10,958,318 2,963
Sohio Cheaical Coapany, Vistron { 3,195
2 3,170
3 3,170
United States Steel Corporation 1 38/33/33.3 82/49/14 3,817
23 38/335/33 82/49/17 3,368
0K Agrice Chea, co. ! T-20M R-1SE Section ? 2,733
American Airlines Inc, 2 3,093
t 3,038
Chesical Resources Inc. ! 36/06/23 96/01/10 3,364
Kaiser { J4/13/40 95/16/53 820
2 38715740 95/14/55 789
Rockwell International 1 36712700 §95/34/00 3,100
Soaex { 2,034
PA Hasaeraill Paper Co. 3 1,401
' 2 1,400
{ 1,550
X Asgco 0il Co. 3 297122407 94/ S3/40
4 29/22/09 /35749
3 29/22/34 94/55/14 7,000
2 29/22/78 F4/35/14 " 4,459
o 29122130 94/35/24% 4,930
Arca Chea. £0., Lyondale plant 3 29/31/43 95707734 4,877
2 29/49/0¢ 95/06/28 7,242
| 29/48/32 95706724 7,228
Badische Carp. (Dow Badische Co.) 2 29/00/14 95/24/02 7,420
1 29/00/14 93724708 6,200
Browning - Ferris Industries t
Celanese Chearcal Co. 3 28/31/22 98/01/07 3,53
R { 28/51/87 94/01/20 3,77
2 28/51/18 36/01/09- 3,780
3 28/31/29 94/01/11 3,353
Celanese Cheaical Co.,Clear Lake plant 1 29/37/34 T 95/02/30 5,428
2 29137143 93/03/33 5,42
Chaaplin, Seltex & ICI, Corpus Christi Petro 2 27748750 §7/34/03 7,450
t 27748740 97734703 7,497
Chaparral Disposal Ca. (BFI)S ! 31731724 102/19/38 5,715
Cheaical Waste Managssent ! 27742744 4,300
CHEMICAL WASTE MANAGEMENT,INC ! 29/52/13 94/06/00 7204
2 29132113 94704700
Coainco Aserican [nc. {
Dispasal Systeas, Inc. { 29/44/10 95/05/30 7,300
E. I. Dupont,Beauscunt 2 30/01/¢8 94/G1743 4,982
{ 30/01/09 94/01/31 3,013
£. [. Dupant,Houston plant { 29/41/358 93/02/22 7,000
' 2 29/42/07 93/02/17 7,000
3 29/41/82 95/02/25 5,770
E. I. Dupont,Ingleside 3 27/32/28.7 37/14/38,4 5,248
{ 27/32128.7 97/14/22. 5,299
2 27/32/28.7 97/14/37.8 53,2558
E. 1. Dupont,Sabine River works 10 30703729 93/44/449 5,548



LUCATIUN AND DEPTH OF ALL CLASS I HW WELLS

2 FACILITY NAME NELL NO. Lat Long DEPTH(FT)

9 30/03/06 93/45/18

8 30/03/04 93/34/30 9,063

7

b 30/03/25 93/45/28 4,750

ADN3 30703730 93/43/32 5,019

4 30703724 93/45/135 3,039

3 30/03/28 93/45/30 4,762 %
E. 1. Dupont,Victoria 2 28/40/33 94/57/08 4,493

3 28/40/25 96/37/27 4,752.6

4 28/40/28 94/37/035 4,490

3 28/40/14 94/57/30 4,219

b 28/40/08 96/37/39 3,810

7 28/40/24 94/37/14 3,980

8 28/40/34 94/37/28 4,3358

9 28/40/32 96/37112 4,000 ¢

10 28/3%/38 96/36/50 4,703

{ 28/40/14 94/571435 4,873
Enpak, Inc. 1 29744723 95/05/40 7,518
General Aniline and Fils Corp. 1 29723730 94/37/39 4,028

2 29/25/23 94/37/31 4,140

3 29/23/41 94/37/31 3,812
Gilbraltar Wastewaters, Inc. { 32/27/42 95/10/48
Malone Service Co. 2 7,000

1 5,124
Merichea ca. ! 29743/34 95/10/40 7336
Monsanto Cheaical Co., Chocolate Bayou 41 6,173 propased

{ 29/14/51 95/12/49 6,409

2 29/13120 99/12/43 4,813t

3 29715732 93/12/10 12,730
Monsanto Co. ! 29/22/39 94/53/47 7,186

2 29/22/33 94/53/28.7 7,069
Phillips Chesical Co. b-2 35743106 101/25/36 5,073

D-3 35/43/10 101/25/51 5,079
Potash Ca. of Aaerica Division 1 35756716 101757/26 1,263
Shell Chesical Co. | 29/43/%7 95/07/30 - 7,643

2 29/43/04 95/07/24 7,645
SONICS INTERNATIONAL 1

2
Velsicol Chesical Ca. 2

1 29/58/11 94/03/36? 6,010

3 5,730 .
Vistron Corparation ! 28/33/57 96/50/14 8,230

2 28/31/00 96/350/14 7,973

3 28/34/03 96/30/08 7,330
#aste-water Inc. t 29715730 95/49/34 5,430
Witco Cheaical Co.,Houston 2 29/34/48 95/26/07 7,180

{ 29/34/43 95/26/03 7,410
Witco Chesical Co.,Marshall 3 32/26123 91/21700 6,601

2 32736728 94/20/59 2,52b

KYCON CHENICAL COMPANY






SECTION 2

Data on

"Engineering and construction details of each, including the
thickness and camposition of its casing, the width and content
of the annulus, and pump pressure and capacity;"
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ENGINEERING DETRILS-SURFACE CASING INFORWATION,CLASS I HW

FACILITY NAE WELL NO. DIAN, depth grade cemented to surf
firco Alaska Inc. o 13.37 100
1# 13.37 100
Stauffer Chewical Co. 3 16 130
1 16 k>
2 16 125
Ethyl Corp. 1 13.28 160 483 y
Great Lakes Chemical Corp., Main plant 2 10.75 1,005, 4 408
Breat Lakes Chemical Corp., South plant 3X 10.75 103
4 10.75 1,071
S 9.83 07 368
flerojet Strategic Propulsion Company 1 12.73 970 N-40, 468 y
Rio Bravo Disposal Facility 1 13.28 2,566 CID 6A854AS n
SHELL QOIL COMPANY
U.S. 'CORP. OF ENGINEERS AND CHEMICAL CORP.
Kaiser Aluminum & Chemical Co. 1 24 202 y
¥onsanto Company 3 30 106 carbon stl ¥y
1 24 86 carbon stl y
2 16 110 steel Y
Allied Chem. Co. 1 19.63 2,273 K-35, 368+ ¥
Cabot Corp. 2 16 280 y
{ 8.83 816 24%
LTV Steel Company® 1 13.38 306 H-40, 484 y
Velsicol Corp. 1 8.63 417 ¥y
2 13.28 m -
Bethlehem Steel Corporation,Burn Harbor Plant 2% 13.37 219 H-40, 48% y
i# 20 20 AP1,STD y
Beneral Electric 2 13.38 186 H-40, 488
1 8.63
Hoskins Manufacturing Co. 1 8.82 412 K-35, 244 y
Indiana Fars Bureau Cooperative IN3 10.73 103 H-40, 33% y
Inland Steel Company# 2 13.37 800 H-40, 483 y
1 16 168 H-40, 65# y
Midwest Steel i 16 180 J 268 y
Pfizer Mineral and Pigment Co. 1% 16 310
2 20 341
Uniroyal Inc, # 1 10.75 498 y
United States Steel Corporation INS 16 170 H-40, 55%
Sherwin Williams 3 10.73 226 APl Y

Page |



ENGINEERING DETAILS-SURFACE CASING INFURMATION,CLASS [ HW

Page 2

State FRCILITY NRE WELL NO. DIAM, depth grade cemented to surd
2 3.63 200 steel y
Vulcan Materials Co. 4 16 163,56 AP1, 6354 ¥
3 10.75 401 H-40, 333 Y
7 16 1% APT, S0% y
8 18 163 AP, E5 y
9 18 167 APT, 644 Y
KY E.I. Dupont De Nemours ¢ Co. { 18 125 H-40 y
2 18 123 H-40 y
LA fmerican Cyanamid Co. { 20 106.55
2 20 %, 72
3 20 100
A 20 147
3 24 144
Arcadian Cornporationd { 20 200 y
fitlas Processing Co. {
BASF Wyandotte Corporation 01 10.75 500 4=J y
Borden Chesical Co. 1 13.38 1,010 H=40, 408 y
2 13.38 1,018 H-40, 473
: 3 9.83 K-35
Browning—Ferris Industries (CELUS) 1 10. 75 2,554 J-55,41% y
Chevron Chemical Co. 2 16 134 753 y
3 13.28 318 61 y
Citgo Petroleum Corp. # i 24 1]
2 24 70
4
3
€. I. Dupont,laplace 7 20 S0 &5%
8 16 100 85
5 16 100 853
A 16 100 653
3 18 118 65#
4 16 £8 83 413 Y
1 i8 114 853
Ethyl Corn. of Haton Rouge { 20 16
Georgia-Pacific Corporation 1 16 79 H-40, 653 Yy
International Mirerals and Chesical Corp. ! 18 810 n
2 16 81 NG n
Momsanto Chemical Company,Luling plant 1 13,28 1,233 K-35, 558
2 20 109
NASA, Michoud Fssembly Facilityt 4 16 80
1 ! £0
Rollins Envirorwental Services of LA, Inc { 13.38 2,305 et ] y
Rubicon Chesical Inc, 1 13.38 802 K-53, 363
2 10,73 803 K-55, 364



-4:]

ENGINEERING DETAILS-SURFACE CASING INFORMATION,CLASS I HW

FACILITY NR¥E "HELL NO. DIAM, depth grade cesented to surf
3
Shell Chemical Company 4 10.75 820 K-535, 413 y
5 13.38 1,011 y
Shell 0il Company, East site 4 14 100 bt )
3 20 118 558
& 20 106 3ok n
7 20 121 J-55,78¢ n
8 20 145 B, 94% n
9 20 145 R, %44
) 14 100 558
Shell 0il Company, West site 8 16 166 n
2 16 120 35%(Araco) n
5 20 117 £5%, H-40 n
6 20 97 654, H-40 n
9 16 152 M n
Stauffer Chemical Company 2 16 72 as# n
! 16 87 B4s n
3 16 Pi:] 358 n
TENNECO QIL COMPANY ?
3 13.38 1,320 K-35,618% y
4 13.28 1,365 K-35, 61% y
Texaco Inc. 3 24 83 171% y
4 16 1,008 4 & 658s ¥y
2 13.28 1,800 S4% Y
1 20 80 78.6% y
6 24 88 171 y
Uniroyal Inc. 2 13.38 883 48% y
3 13.38 850 48% y
! 13.38 884 48# y
Universal 0il Products 7 16 212 -
8 8.63 156 288
5 16 937 K-55, 41%
witco Chemical Corporation,Gretna { 10.73 2,212 J-53, 403# y
ditco Chemical Corporation,Hahnville { 10, 34 1,897 H-40, 33% y
2 9.63 1,257 418 y
Wyandotte Chemical Corporation D-2
BRASF Wyandotta { 10.75 539 H-40, 334
2 10.75 533 H-40, 32% y
3 10.75 585 H-40, 404 y
Detroit Coke Company 1 13.38 121 H-40, 48% y
2 13.75 % H-40, 484 y
3 13.63 113 H-40, 48% y
Dow Chem, Co. 3 13.38 1,382 54, 5%
2 11.75 1,388 474
4 18 .7 H-40

Page 3



ENGINEERING DETRILS-SURFACE CASING INFCRMATION,CLASS I HW

State FRCILITY NReE WELL NO. DIAN, degth grade cesented to surf
8 10.75 1,380 50.5%
£. 1. Dupont,Montague { 20 106
Ford Motor Co., Rouge Steel D-1 7 443 243
b-2 13.38 137 H-40, 48%
roskins Manufacturing Co. 1 10.73 £40 J-35, 41% y
Parke Davis & Co. 2 10.75 182 H-40, 2% Y
1 10,3 123 42%
3 28 0 N y
4 20 ) N, 0%
The Upjohn Co. 2 10.25 340 423
Total Petroleum Inc.# 1 10.75 432 '
2 20 65 MR, 60#
Yelsicol Chem. Corg. 2 10.73 N3 Y-8, 32%
s * Filtrol Corp. 1 20 a1 6
NG HERCCFINA 0B 3 20 83 Y
I6 24" 830 Y
174 18 127 Y
0B & 20 a5 Y
oH Araco Steel Corp. 1 13.38 y
2 12.38 2% y
Calhio Chemical inc.® { 10.73 312 2. 7% n
2 16 40 y
Chemical Wasta Managesent, Inc. 6 10.75 851 L y
2 13.75 629 H-40, 413 y
3 10.75 661 H-40, 41% y
4 10.75 646 H-40, 41% y
S 10.73 £54 41% y
1A 10,75 829 H-40, 514 y
Sohig Chemical Company, Vistron { 10.38 434 440 y
2 10.38 S 440 y
3 10 07 y
United States Steel Corporation { 10.75 300 J-35, 414 y
2 10.75 500 J-55,41% y
oK Agrice Ches. co. 1 20 40 1-42,85% y
fmerican firlires Inc. 2 13.37 460 Steel, ST y
1 10.75 416 y
Chenical Resources Inc. ! 8.63 127 stesl y
Haiser 1 13.38 X y
2 8.83 97 J-55,24 y
Rockwell Intermational 1 10.73 317 40,3 y
Sozex { 10.75 176 2. 44 y
A Hameermill Paper Co. 3 13.37 38 H-40, 0%
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ENGINEERING DETRILS-SURFACE CASING INFURMATION,CLASS I HW

FRCILITY "NAYE KELL "NO. DIAM. deoth grade cemented to surf
2 13.37 79 H-40, 40%
{ 13.37 40 H-40, 40%
fmoco Jil Co. 5
4
3 13.37 1,429 K-35, 64. 5% y
2 13.38 1,328 K-35, 54. &% y
{ 10.73 1,49 H-40, 33% y
Arco Chem. CO., Lyondale plant 3 16 2,003 J-55 y
2 13.38 2,961 K-35,61% y
1 13.38 2,326 K-53,61% y
Badische Corp. (Dow Badische Co.) 2 13.38 1,500 484 y
{ 10.75 1,37 y
Browning - Ferris Industries {
Celanese Chemical Ca. 4 10.75 1,389
1 13.328 1,394 y
2 13.38 1,368 H=40, 40% y
3 13.38 1,760 H-40 y
Celanese Chemical Co,,Clear Lake plant 1 10.75 1,568 H-40, 334 y
2 13.38 1314 H-40, 48% y
Champlin, Soltex & ICI, Corpus Christi Petro 2 10.73 790 K-55, 41% y
i 10.75 800 K-35, 5t4C
Chaparral Disposal Co. (BFI)# { 13.38 407 unknosn y
Chesical Waste Management 1 10.73 386 y
CHEMICAL WASTT MRNAGEMENT, INC ! 10.623 1006 CARB. STEEL Y
e
Cominco American Inc. {
Disposal Systews, Imc. 1 8.83 2,827 K-35 y
E. I. Dupont,Beaumount 2 13.38 1,617 H-40, 48%
{ 13.38 1,627 K-35 -
E. I. Dupont,Houston plant 1 10.75 1,103 y
2 10.75 1,342 2.7
3 13,37 1,489
£ I. Dupont,Ingleside 3 13.38 1,020 K-55 y
1 13.38 1,018 K-33 y
2 13.38 1,070 H-40, 4816 y
E. I. Dupont,Sabire River works 9 18.63 K-35, 86%
10 13.38 1,605 J-33, 544 y
8 13.38 2,3% 1-55, 54% ¥
7
6 9.83 1,638 J-35, 404 y
ADNG 13.28 1,6%0 y
S 9.63 1,628 408, J-55 y
4 13.38 1,616 J-33, 48% y
£. 1. Dupont,Victoria 2 10.75 1,931 J-55, 41% y
3 10.73 1,993 J-35,418 ¥
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ENGINEERING DETRILS-SURFACE CRSING INFURMATION,CLASS I M

State FACILITY NARE WeLll NG, DIAM, depth grade cemented to sur
3 10. 75 2,482 J-55,41% ¥y
S 9.83 2,000 408 ¥
& 9.63 2,002 H-40, 324 y
7 9.83 2,002 H-40, 22% ¥
8 10,75 1,977 H~40, 41# y
3 10.75 2, 462 J-55, 414 y
10 13.75 2,018 K-35,554 y
{ 10.73 2,449 J-33,41% ¥
tpak, Inc. 1 10.76 2,830 =55 ¥y
Gereral Aniline and Fila Corp. i 13.38 1,043 45H y
2 13.28 sa1 624 y
3 13.38 1,230 4. 53 ¥y
Gilbraltar Wastesaters, Inc. 1
Malone Service Co. 1 10.38 1,212 H-40
' 2 10.38 1,200 K-35, 464
Merichea co. 1 10.73 2,727 ¥
Monsanto Chemical Co., Chocolate Bayou &% 13.38 100
3 30 &0 y
1 18 20
2 10.75 2,002 440, 514 y
Monsanto Co. i 13.38 1,578 ¥
2 13.28 1,655 J-35,3%3 ¥
Phillips Chewical Co. B2 { 720 J-35, 7<% ¥y
-3 16 720 J-55,75% ¥
Potash Co. of America Division { 8.6 {, 110 K-35, 24% 1%
Shell Chem:cal Co. 1 10.75 2,997 J-35, 418 Y
2 12.38 3,088 J-535 y
SONICS INTERNATIONAL i
2
Velsicol Chesical Co. 2 i
{ 13.38 1,631 K-35, 558 ¥t
3 13.38 1,686 X-33,55% y
Vistron Corporation { 13.28 ~1,800 H-40, 48%
2 12.38 1,825 Y )
3 13.38 1,726 %
Wastg—water Inc, { 9.83 1,360 y
Witco Chesical Co.,Houston 2 10,75 2,6% y
! 8.83 2,630 K-35 ¥y
Witco Chemical Co.,Marshall 3 £0.73 £68 y
2 8.62 708 y
WY WYCON CHEMICRL CCHPANY
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ENGINEERING DETRILS-INTERMEDIATE STRING,CLASS I HW

State FACILITY NAME WELL NO. DIAMETER . .
K fArco Alaska Inc. 2%
1# 5.9 2,200 N-80,17%
AL Stauffer Chemical Co. 3 10.75 1,312 J-35
{ 10.75 1,237.78 H-40
2 10.75 1,334 J-55
AR Ethyl Corp. { 8.63 3,200 328
Great Lakes Chemical Corp., Main plant 2 7 2,9% 26%
Great Lakes Chemical Corp., South plant 3X 7 2,851 238
4 7 2,854 steel
5 7 2,915.02 233
CA Rerojet Strategic Propulsion Company { 8.63 1,563 rors ]
Rio Bravo Disposal Facility 1 7.63 11,383 D&Y 394344
a0 SHELL OIL COMPANY
U.S. CORP. DF ENSINEERS AND CHEMICAL CORA.
L Kaiser Aluminum & Chemical Co. 1 10.75 2,933 K-35, 40.5
Monsanto Company 3 18 ,1% AsT™ AS3
1 18 982 carbon stel
2 10 1,39 steel
IL Allied Chem. Co. 1 7 3,700 K-35, 26#
Cabot Corp. 2 10.3 1,390
{ 5.3 4,397 J-55, 148
LTV Steel Company# 1 9.63 2,703 J-55, 364
Velsicol Corp. i 4.3 1,340
2 9.63 200
IN Bethiehem Steel Corporation,Burn Harbor Plant 2% 9.63 1,424 J-33, 364
1+ 10.75 3,800 H-40, 3%
Beneral Electric 2 9.63 2,986 K-55,47%
t 4,5 2,760
Hoskins Manufacturing Co. 1 5.5 3,418 K-35, 17%
Indiana Fars Bureau Cooperative IN3 5.5 2,33, H-40, 158
Inland Steel Company# 2
{ 10.75 800 H-40, 338
Midwest Steel 1 10.5 400 J,c6%
Pfizer Mireral and Pigment Co. i# 10 . 809
23 13.37 843 oS4
Uniroyal Inc, # 1 7 3,450
United States Steel Corporation N9 10,73 811 H-40, 41#
KS Sherwin Williaws 3 7.83 1,423 ARI
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ENGINEERING DETRILS~INTERMEDIATE STRING,CLASS I HW

follins Environsental Services of LA, Inc
Rubicon Chemical Inc,

State FRCILITY MRME WELL NG, DIAMETER * .
2 1.63 1,500 steel
Vulcan Materials Co. 4 10.75 933 APL,40.5%
3
7 10.75 281 APL, 40.53
8 13.38 %80 AP1, 488
9 13.38 950 AP1, 58
KY E.I. Dupont De Nesours & Co. { 11.73 430 H-40
2 1.7 430 H-40
LA fwerican Cyanamid Co. 1 11.73 2,338.58 J-55, 47%
2 11.73 3,2875. 33 J-55
3 13.38 1,200 H-40, 463
4 13.38 1,2 =3
3 18 1,177 &85¥
frcadian Corporatiomt { 13.38 1,582 J-55
fitlas Processing Co. {
BRSF Wyandotte Corporation Dt 89s 403
Borden Chewmical Ca. 1 9.63 3,330 C-75,38
: 2 963 3,320 C-75,4-55
3
Browning—Ferris Industries (CELOS) 1 7 2,527 K-55, 264
Chevron Chesical Co. 4 10.73 449 413
3 9.63 2,710 %
Citgo Petroleus Corp. ¢ { 16 1,123 H-40, 653
2 16 1,101 H-40, 653
4
3
E. 1. Dupont,Laplace 7 13.28 1,000 H-40, 484
g 9.83 1,028 2. 754
3 9.63 1,006 333
4 10.73 1,014 40.5%
3 10.73 1,048 0.3
2 10.73 1016 405 ,23%
1 10.75 1,014 413
Ethyl Corp. of Baton Rouge { 13.28 1,828 K-35,55H
Beorgia-Pacific Corporation 1 9.83 3,323 J-55, 364
International Minerals and Chesical Corp. { 10.75 2,447 K-35, 41%
2 10.73 2,493 K-35,40. 54
Monsanto Chemical Company,bLuling plant 1 3.63 3,277 K-53, 403
2 13.38 1,235 =3
NASA, Michoud Rssembly Facility# 2 {1.73 1,17% J-35, 473
! 11.75 1,174 J-55, 473
t
{
2
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ENGINEERING DETRILS-INTERMEDIATE STRING, CLASS I HN

State FACILITY NAME WELL NO. DIAMETER * .
3 13.38 870 K-35, 558
Shell Chemical Company 4 7.63 2,995 N-80, 264
3 9.63 3,711 36, 40,44 ¥s
Shell 0il Company, East site 4 9.83 1,000 H-40, 3%
3 13.38 1,004 J-55, 554
6 13.28 1,019 J-55, 464
7 13.38 {,019
8 13.38 1,018 K-55, 5%
3 ) 13.38 1,014 K-35, 554
2 9.63 1,000 H-3-40, 32k
Shell 0il Company, West site 8 10.73 1,343 K-35, 418
2 10.75 1,840 41%,J-50
] 13.38 975 488, J-55
8 13.28 1,020 358, J-53
9 10.75 1,32 K-35, 41#
Stauffer Chewical Company 2 10.75 908 8R,41 & 48¥s
{ 10.38 500 414
3 10.75 1,002 J-55, 40. 5%
TEMNECO OIL COMPANY ?
3 8.63 2,850 J-35,28%
4 8.83 2,900 J-55, 288
Texaco Inc. 3 16 1,230 H-40, 658
) 10.38 g, 112 413
2 10.73 3,950 k-35, 41%
{ 13.28 1,939, J-35, 5%
] 16 1,185 853
Uniroyal Inc, 2
3
1
Universal 0il Products 7 10.75 1,955
& 7 1,100 J-35, 264
S
Witco Chewical Corporation,Gretna 1 7 7,267 23 LH s
Witco Chemical Corporatiom,Hahnville 1 7 3,637 23 4 25%s
2 7 3,641 23 & 26ds
Wyandotte Chemical Corporation D=2
NI BASF Wyandotte 1 7 4,606 J-55,23%
2
3
Detroit Coke Company 1 8.63 1L, 774 J-35,244
2 9.83 631 H-40, 328
3 9.863 872 H-40, 323
Dow Ches. Co, 3 8.83 3,980 J-55, 363
2 8.63 3,740 J-55, 363
4 10.73 1,380 -39, 413
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ENGINEERING DETAILS~INTERMEDIATE STRING,CLASS I HW

Page &

State FRCILITY N WELL NO. DIRMETER N
8 7 4,89 204
E.I. Dupont,Montaque 1 13.38 7350 K-55, 558
Ford Motor Co., Rouge Steel D~1 3.3 192
D=2 9.63 664 H-40, 2%
Hoskins Manufacturing Co. 1 3.5 2,638 K-35, 144
Parke Davis & Co. 2 7 1,649 J-55,283%
{ 7 1,435
3 13.38 279 N, 484
4 13.38 an N, 484
The Upjchn Co. 2 7 1,278 173
Total Petroleum Inc.# {
2 13.38 510 H-40, 484
Yelsicol Ches. Corp. 2 7 3,414 K-25,23%
5 Filtrol Corp. { 13. 28 1,627 H-40
NC HERCTCFINA 0B 3 8 999
i a* 853
174 12 85
(B4 £ 999
GH Fraco Stee] Corp. 1 9.83
2 9.83 2,546
Calhio Chemical Inc.¥ { 7 5,950 s
2 10,75 490 H-40, 334
Chemical Waste Managesent, Inc. 8 7 2,730 J-55,23%
2 7 2,370
3 7 2,364 J-535,238
4 7 2,384 J-35,238
5 7 2,728 J-5,23%
1A
Sohio Chesical Company, Vistron 1 7 2,783 J-35,20%
2 7 2,818 K, 20#
3 7 2,606
United States Steel Corporation 1
2
X Agrico Chew. co. { 13.28 200 K-35, S43
fwerican firlires Inc, 2 9.83 1,780 K-35
! 7 1,807 J-35,20%
Chewical Rescurces Inc. 1 5.3 2,093 stee] 15.53
Kaiser 1
2
Rockwel] Intermational It
Souex 1 7 1,729 J-55,204
PA Hammernill Paper Co, 3 7 2,179 J-55,233%
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ENGINEERING DETRILS-INTERMEDIATE STRING,CLASS I HW

State FACILITY NAME WELL NO. DIAMETER * y
2 7 5,100 J-55,23%
{ 7 2,106 J_55,23%
T Amoco 0il Co. 5
A
3
2
{
frco Ches. CO., Lyondale plant 3 7.83 6,360 J-35
2 none 3
1 none
Badische Corp. (Dow Badische Co.) 2 9.83 5,300
{ 7 6,195
« Browning - Ferris Industries 1
Celanese Chemical Co. 4 7.83 3,368
1 9.63 5,635
2 9.63 3,730 J-35, 404
3 9.83 3,710 J-33
Celanese Chemical Co.,Clear Lake plant {
2 9.63 5,124 J-35,40. 38
Champlin, Soltex & ICI, Corpus Christi Peiro 2 7.83 7,114 K-35, 268
1 7.63 7,191 K-35
(haparral Disposal Co. (BF1)# { 7 4,875, 4,808 K-35
Chemical Waste Management 1 7 4,770
CHEMICAL WASTE MANAGEMENT, INC { 7.823 £3% CARB. STEEL
2
Cominco American Inc. 1
_ Disposal Systews, Inc. { 5.3 7,104 K-53/FRP
£. 1. Dupont,Beaumount 2 NA
{ L
£. [. Dupont,Houston plant { 7.63 3,170
2 7.63 4,842 K-55, 26. 4%
3 9,67 4,873
E. I. Dupont,Ingleside 3
{ 8.63 3,114
2 MR
£, I. Dupont,Sabine River works 9 11.75 K~55, S44
10
8
7
6 5.5 4,512 J-55,17%
ADN3 9.63 2,117 508
3 9.9 4,500 178,1-55
4 9.63 4,877 J-55, 40%
E. I. Dupont,Victoria 2 NA
3 M
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ENGINEERING DETAILS-INTERMEDIATE STRING,CLASS I W

State FRCILITY NOE WELL NO. DIRMETER . v
4 N
3 M
) MA
7 NA
8 NA
3 N
10 NA
{ M
Ezpak, Inc. {
Bereral fniline and Film Corp. {
2
3
Bilbraltar Wastewaters, Inc. {
Malone Service Co. 1 7 5,120 J-55, 264
2 7 7,000 K-55,26%
Feriches co, {
Yonsanto Chemical Co., Chocolate Bayou 4% 9.83 1,700 K-35, 408
3 16 1,547 N-80,S1%
{ 10.75 2,011 H-40, 408
2
Monsanto Co. 1
2
Phillios Chesical Co. 02
1ok
Potash Co, of America Division {
Shell Chewical Co. 1 7 7,643 80,223
2 8.63 7,650 N-30
SONICS INTERMATIONAL i
2
Velsicol Chemical Co. 2
1 9.83 5,577 J-55, 264
3 %.63 J-55, 363
Vistron Corporation { 9.63 “8, 000 N-80,473
2 9.83 7,478
3 3.83 6,382
Waste—water [nc. 1 .62 6,100
Witco Chemical Co.,Houston 2 7 7,180
{
Witco Chemical Co.,Marshall 3 4,3 6,801
2 5.5 2,434

WYCON CrENICAL COaPANY
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ENGINEERING DETRILS-LONG STRING INFORMATION,CLASS I H

State FACILITY MR WELL N0  DIAMETER . .
A Arco Alaska Inc, 2% 3.5 2,217 N-80, 174
1% 1,360 J-55,4. T#
AL Stauffer Chesical Co. 3 7 4,720 K~55
t 7 2,988.9 J-35
2 7 4,800 J-33
AR Ethyl Corp. 1
Great Lakes Chemical Corp., Main plant 2
Breat Lakes Chemical Corp., South plant 3X
4
3
e} Aergjet Strategic Propulsion Company 1
Rio Bravo Disposal Facility { 3 11,420 N-80, 158
ca SHELL OIL COMPRNY
U.S. CORP. OF ENGINEERS AND CHEMICAL CORP,
L Kaiser Aluminum ¢ Chemical Co. 1 7,63 4,008 N-80,26
Monsanto Cospany 3 10.75% 1,314,5¢ ASTH-AS3B-£#
1 12 873-1,39%0 cs/ss
2 10 1,413 steel
iL Allied Cheam, Co. 1 7 3,337 fibgl, 12#
Cabot Corp. 2 7.83 3, 160
{
LTV Steel Company# { 7 3,066 J-53,234%
Velsicol Corp. 1
2 7 2,40
IN Bethlehes Steel Corporation,Burn Harbor Plant 2% 7 2,310 J-55,234%
1# 1 2,201 J-55, 264
Gereral Electric 2
1
Hoskins Manufacturing Co. 1
Indiana Farm Bureau Cooperative IN3
Inland Steel Company# 2 9.82 2,493 K-35, 364
1 7 2,283 J-55, 264
Midwest Steel i 7 2,730 J, 264
Pfizer Mineral and Pigment Co. 1% 7 2,305
2 8.82 2,390 K-33,244
Uniroyal Inc. # {
United States Steel Corporation INS 7.38 2,360 J-35, 264
KS Sherwin Williams 3
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ENGINEERING DETAILS-LONG STRING INFORMATION,CLASS 1 H

State FRCILITY NAME HELL NO, DIAMETER . .
2
Yulcan Materials Co. 4 7 3,979 263
3 7 4,124 J-55, 26
7 7 3,950 APY, 263
8 9.63 3,550 API, J6#
9 9.63 3,950 ARI, 264
RY £.1. Dupont De Nemours & Co, 1 8,63 3,143 H=40
2 8.83 3,115 H40
LA Pmerican Cyanaaid Co. ! 9.83 2,23 6%
2 %.63 3,215
3 9.63 4,19 K-35, 268
4 %463 4, 144 K-35, 404
5 13.3 4,015 =55
fArcadian Corporationt 1 3.63 4,300 K-535
Atlas Processing Co. 1
BASF Wyandotte Corporaticn D=1 7 1, 700 204
Borden Chesical Co. 1
2
. 3 .
Browning-Ferris Industries (CECOS) 1 7 8,683 N-30, 258
Chevron Chesical Co. 2 7.683 2,749 cER
3 7 £, 348 a9
Citgo Petroleus Corg. # { 10.75 4,740 K-33, 463
2 10,75 8,773 4-55, 41-308
4
3
£ I. Dupont,Laplace 7 9.63 5,070 404
6 3.3 B, 437 178
3 3.3 5, 140 17%
§ 7 4,826 23%
3 7 5,228 263
2 7 3225 238 % e
1 7 5,203 23
£thyl Corp. of Baton Rouge { 9.53 8,939 348§ 4%
Beorgia-facific Corporation { 3.5 3, 541 J-55, 148
International Xinerals and Chemical Corp. 1 7/8.73 3,723/3,784 K-35, 26%/55
2 1/8.73 3716/3773 K-35, 264
¥onsanto Cheaical Ccapany,luling plant {
2 3.63 3,277 404
NASR, Michoud Assembly Facility# 2 7.83 8,350 J-35,25%
i 7.83 8,330 J-55,26%
follins Envirormental Services of LA, Inc { 3.83 3,458 =55, 364
Ruybicon Chemical Inc. ! 9.63 3,347 K-35, 362
2 7 3,628 X-83, 208238
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ENSINEERING DETAILS-LONG STRING INFORMATION,CLASS I HW

State FACILITY MO WELL MO. DIRMETER s »
3 8.62 3, 300 K-I5, 404
Sheil Chemical Company )
3 7 2,600 N-B0, 2648
Shell 0il Company, East site 4 7 1,9840 H-40, 178
3 9.63 3,517 J-35, 364
6 9,83 3,488 K-35, 364
7 9.63 3,579 K-35, 6%
8 9.83 3,385 K-35, 36
9 9.63 3,590 K-35, 364
2 7 2,000 H-40,17%
Shell 0il Company, West site 8 7 2,999 8% fbergls
2 7.63 1,808 39%, P-110
3 9.63 1,797 18%, J-55
6 9.63 1,802 36#,J-35
9 1 2,919 fibgis, 84
Stauffer Chesical Company 2 7 4,400 268
i 7 4,400 234 26 #s
3 7 4,300 J-35,26%
TENNECD OIL COMPANY ? '
3
4
Texaco Inc. 3 10.38 3,950 J-55, 41#
4 7 2,183 K-35, 26#
2 1 3,636 N-80,22%
1 9,63 4,050 K-35, 36#
3 10.38 3,966 J-35, 418
Uniroyal Inc. 2 9.63 3,614 364
3 %.63 4,670 J~55, 268
1 3.63 3,070 K-55, 368
Universal 0il Products 7 7.63 8,991
]
3 10.75 i, 101 {~35, 64
Witco Chemical Corporation,bretna 1
Witco Chemical Corporation,Hahnville 1
2
Wyandotte Chemical Corporation p-2
b} BASF Wyandotte 1
2 7 4,700 J~55,23%
3 7 4, 340 K-35, 23%
Detroit Coke Company 1
2 7 4,109 K-40,22%
3 7.63 3,730 J-33
Dow Chem. Co, 3 7 3,690 J-35,204
2
4 7 4,967 J-933,23%
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ENBINEERING DETAILS-LONG STRING INFORMATION,CLASS [ W

Page &

State FACILITY NA¥E WeLL ND. DIRMETER ' .
8
£ I. Dupont,Montague 1 7 3,460 X-33, 264
Ford Motor Co., Rouge Steel D-1 3.3 472 K-35, 144
-2 3.9 4,307 4-55,15. 3%
Hoskins Manufacturing Co. !
Parke Davis & Co. 2 4.3 1,648 10.5%
i
3 8.53 2, 000 N, 244
4 8.83 2,008 N, 243
The Upjohn Co. 2
Total Petroleum Inc,# 1 7 1,025
2 7 3,226 K-35, 23%
Velsicol Chem. Corp. 2
i3] Filtrol Corp. { 9.63 4,413 K-35
NC HERCGFINA B3
16
{7 A
0B 4
H fraco Steel Corp. 1 7
2
Calhio Chesmical Inc. ¢ 1
2 7 3, 410 K-35, 263
Chemical Waste Managesent, Inc. 6 3 NA NA
‘ 2
3 5 2,810 J-33, 15%
4 3 2,810 J-335,.5#
] N ] NA
1A 7 2,370
Schis Chemical Cemoany, Vistron {
2
3
United States Steel Cornoration 1 7 3,617 N-80, 084
et 7 5,368 N-80, 258
X figrico Ches. co. 1 3.83 1,508 A=-53, 64
Reerican Airlires [nc. 2 3.83 1,770 403
!
Chemcal Resources Inc. { 4,5 2,0M stell 10.253%
Kaiser { 8.83 38 H-40, 2%
2
fockwell International { 7 1,306 J-53,204
Sowmex { £.63 1, 7281, 175! scn-40
M Hammeraill Paper Co. 3 3.8 1,393 J-55, 64
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ENGINEERING DETAILS-LONG STRING INFORMATION,CLASS I HW

State "FRCILITY NAwe WELL NO, DIAMETER . y
2 9.62 2,338 J-35, 264
1 9.62 1,359 J-35, 364
X Rmoco 0il Co. 3
4
3 9.62 6,649 N-80
2 9.82 6,102 K-33, N-80
1 7.83 6, 959 J-35,C75
Arco Chem. [O0., Lyondale plant 3
2 9.63 7,233 K-35, 364
{ 9.63 7,228 K-53, 363
Badische Corp. (Dow Badische Co.) 2
1
Browning - Ferris Industries {
Celanese Chewical Co. 4
1
2
3
Celanese Chemical Co.,Clear Lake plant i 7 5,491 J-55,23%
2
Champlin, Soltex & ICI, Corpus Christi Petro 2 3.3 7,470 55-316, 3%
1 5.9116 9,434 §s-316
Chaparral Disposal Co. (BFI)# 1 2.6 3,798 unknown
Chesical Waste Management 1
CHEMICAL WASTE MANAGEMENT, INC { 4,3 £885 FIBERGLASS
2
Cominco American Inc, i
Disposal Systems, Inc. 1
€. 1. Dupont,Beaumount 2 9.63 4813 K-59
1 9.63 4, 847 K-35
E. 1. Dupont,Houston plant { .
2
3
E 1. Dupont, Ingleside 3 9.83 5,053 ]
{ 8.63 5,120 K-55
2 8.63 - 5,031 K-35,3616
E. I. Dupont,Sabine River works 9 11.75 N-80, 0%
10 3.63 3,682 J-55, 40%
8 8.83 2,426 J-55-32%
7
6
ADN3 1.63 2, 07-4,271 N-80,25. 44
3 5.5 g,22 178,Carp 20
4
E. 1. Dupont,Victoria 2 7 4,651 J-55,23%
3 7 4,732 J-55,23%

Page 3§

(]

~

< 3

~<



ENGINEERING DETAILS-LONG STRING INFORMATION,CLASS [ HW

Ctate FRCILITY MAe WELL NG, DIRMETER ’ '
4 7 8,873 J-55,234
5 3.3 4,203 304 5.5.,17%
3 5.3 4,208 304 55,174
7 3.3 4,266 304 S5,17%
3 7 4,438 K-35,238
9 7 3,910 K-33,23%
10 %.63 4, 428 FT-304L S.5.
{ 7 4,822 N-80,23%
Empak, Inc, 1 7 7,393 J-55
General Aniline and Fila Corp. 1 9.83 3,359 268
2 9.83 3,760 40%
3 9.63 3520 40%
Gilbraltar Wastewaters, Inc, }
Malone Service Co. 1
2
Yeriches co. 1 7 7,303 K~55, 11.68
Monsanto Chemical Co., Chocolate Bayou 4% 7 3,833 K-35, 238
3 10.73 3, 3007 J-55, 454
1 7 6,320 J-35, 268
2 7 8,372 J=-33, 254
¥onsanto Co, { 9.63 g, 800 N-80, 47%
2 9.63 5,678 N-80, 47%
Fhillips Chesical Co. -2 10.73 3,074 J-53, 46. 3%
-3 10.75 5,074 T J-35,43.58
Potash Co. of America Division {
Shell Chemical Co. {
2
SCNICS INTERNATIONAL 1
2
Velsicol Chemical Co. 2
1
3 3.83 5-80, 404
Vistron Corporation {
- 2
3
Raste—watar Inc, i
Witco Chemical Cas.,Houston 2
{ 4.3 7,138 X-53
Witco Chesical Co.,Marshall 3 :
2
WY WYCON CHEMICAL CTAPANY

Page 6
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ENGINEERING DETRILS-TUBING AND COMPLETION INFO,CLASS I HW

CERLILITY MAre TWELL MIL buking . . COMPLETION
frco Alaska Inc, 2% .37 1,960 J-35,4. 78
1+ 237 J-35,4. 7%
Stauffer Chemical Co. 3 4.3 4,407 K-35 serforated
) 1 4.5 3,400.8 H-40 perforated
2 4.5 perforated
Ethyl Coro. { 3.3 2,991 K-35,17% perforated
Breat Lakes Chemical Corp,, Main plant 2 2.37 2,667 perforated
Breat Lakes Chewical Corp., South plant k) 5.9 2,481 perforated
4 3.3 2,940 K-55, 148 perforated
3 5.9 2,676.84 17# perforated
ferojet Strategic Propulsion Company 1 2.88 976 J-35 Perforated
Rio Bravo Disposal Facility { 2.87 9,757 N-80, 6. 5% perforated
SHELL OIL COMPANY
LS. CORP., OF ENGINEERS AND CHEMICAL CORM,
Kaiser Aluninun & Chemical Co. 1 4,76 4,322 open hole
Monsanto Company 3 6.0 1,386 stnless st1  open hole
1 6 1,390 stnless st!  oopen hole
2 8 1,417 stnles stl open hole
Allied Chem. Co. 1 2.87 3,642 fibercast ogen hole
Cabot Corp. e 4,3 3,000 fibercast open hole
1 39 © 4, 600+300 open hole
LTV Steel Company# 1 4,35 3.091 open hole
Velsicol Corp. 1 2.38 1,743 perforated
2 4.5 2,428 open hole
Bethlehem Steel Corporation,Burn Harbor Plant 2% 4.5 2,363 fiberglass
1% 3 2,223 J-595,9. 38 Perforated, open hole
Beneral Electric 2 4,5 2,600 K-35, 12% perforated
i open hole
Hoskins Manufacturing Co. 1 2.88 3,382 J-35
Indiana Farm Bureau Cooparative IN3 2 2,246 H-40,4.7% open hole, screened
Inland Steel Company# 2 4.3 2,500 fibergliass
{ 3.3 2,583 fibercast open hole
Nidwest Steel i# 2 2,750 fibercast open hole
Pfizer Mineral and Pigment Co. 1% 3.10 2,471 open hole
2 8,3 2,640 fiberglass open hole
Uniroyal Inc, # 1 perforated
United States Steel Corporation INS 4,5 2,600 fibercast open hole
Sherwin Williass 3 3.3 1,420 open hole

Page 1



ENGINEERING DETAILS-TUBING AND COMPLETICON INFO,CLASS I WM

State FRCILITY NRE Well NO. tubing ’ . COMPLETION
2 5.5 1,500 steel open hole
Vulcan Materials Co. 4 4.3 3,380 Fibercast N open hoie
3 4.3 4,124 fibercast N open hole
7 4,3 4,000 fibercast n oren hole
8 4.5 3,380 fibercast N ocen hole
3 4.5 4,020 fibercast N open hola
KY  E.l. Dupont De Nemours ¢ Co. { 4.3 3, 113 fiberglass n open hole
2 4.5 3,113 fiberglass n open hole
A Awerican Cyanamid Co. 1 7 2, 046 nerforatad
2 7 2,8%% J-55 perforatad
3 7 2,90 K-35 oerforatad
4 7 4,370 K-35 perforated
3 9.83 4,810 x=39 serforated
freadian Corporationt 1 6.83 4,773 3, 1833 screened
ftlas Processing Co. { perforated
BASF Wyandotte Corgoration I 3.3 3,873 FRP, 20008 serforated
Borden Chemical Co. 1 7 3,009 J-55,23% screered
2 7 3,228 K-55,23% perforated
3 7 fH-80,233 scresned
Browning-Ferris [ndustries (CECOS) { 3.3 4,439 FT,2.44 n perforated
Chevron Chesical Co. 2 3.3 2,662 unknown n ooen ole
3 .3 5,433 unknown n perforated
Citgo Petroleus Corp.# 1 7.83 4,390 K-35, 26% perforat
2 7.83 4,673 K-55,26% serforated
4
3
E. I. Dupont,Laplace 7 .63 4,800 el perforatad
) 2.28 5773 4, 7% -
3 2.38 4,8%0 5. 7% serforatad
3 4.5 4,372 18% screensd
3 4.5 4,13 113 perforatec
- < 3.3 2,312 3,32 n gerforated
{ 4.3 2, 464 10,53 oerforaten
Ethyl Corp. of Baton Rouge { 2.88 3,0%0 J-335 perforated
Beorgia-Pacific Corporation 1 2.8 300 J-35 n screered
International Minerals and Chesical Corp, { 4,5 3,748 304 sch. 40 screened
' 2 4,5 3730 304 CH 40 n
Monsanto Chemical Ceampany,luling plant { 3.3 2,422 fiberglass screened
2 3.5 2,42 screened
NASR, Michoud fsseaply Facility# 2 3.3 4,828 J-35, 163 perforated
{ 3.5 ~4, 353 J-55, 163 perforated
Rollins Environzental Services of LA, inc 1 4,3 4, 448 10411 3% parforaled
Rubicon Cheaical Inc. { 4,3 3,302 K-25,12%11 $#  perforatad
e 4,3 3,417 K-35, 12 perforatad

fage 2



ENGINEERING DETRILS-TUBINS AND COMPLETION INFU,CLASS 1 HW

FRCILITY NAYE WELL NGO, tubing " . ' * C COMPLETICN
3 7 5,198 K-55,264 perforatad
Shell Chemical Company 4 4,3 4,124 fiberglass perforated
3 1.23 2,316 N-80,2% perforated
Shell 0il Company, East site 4 5.5 1,729 N-80,20%0 perforated
) 3 7 1,962 J-35,23% nerforated
6 7 1,303 J-55,23% n perforated
7 7 2,686 K-35,23% n perforated
8 7 2,691 K-35,23% n perforated
9 7 2,993 K-35,26825%  perforated
2 3 1,93 N-80, 188 perforated
Shell Dil Company, West siie 8 4,5 2,370 3% fbergls n perforated
2 3.5 1,348 18%, 0110 n perforated
3 3 1,531 23%, N80 y peforated
6 5.5 1,667 K-35, 12L16% n perforated
9 4.3 2,561 fibgls,3%  n perforated
Stauffer Chemical Cospany 2 4.3 3,628.64  K-55,11% perforated
1 4,5 4,018 K-55, 114 perforated
3 4,5 4,454 K-53,10.5% n
TENNECO QIL COMPANY ?
3 3.3 2,800 perforated
4 5.5 2,620 J-35 screened
Texaco Inc. 5] 7 3, 1%- K-35, 204 n perforated
4 5.5 3,582 K-35, 17% perforated
2 4.5 3,430 N-80, 138 N perforated
1 7 3,671 K-35, 268 oerforated
6 7 3,173 J-35 n perforated
Uniroyal Inc. 2 7 3,600 26% screened
3 7 4,521 J-35, 263 scregred
1 7 2,964 K-35, 264 perforated
Universal 0il Products 7 -
& 5.56 380 A-33,27% perforated.
5 8.563 988 perforated
Witco Chemical Corporation,Bretna 1 4.5 6, 765 23 & 263 perforated
Witco Chewmical Corporation,Hahnville 1 4,3 1,438 J-55,11.6% vy perforated
2 4,5 2,235 N-80,13.6 perforated
Wyandotte Chemical Corporation D-2 .
- BASF Wyandotte 1 ‘
2 3.5 4,873 FRP open hole
3 3.3 4,860 FRP open hole
Detroit Coke Company 1 2.5 3,526 J-%5,0.5% open hole
2 4 J-35, {24 perforated
3 4 3,702 J-5 ogen hole, perforatad
Dow Chem. Co. S ) 3,663 J-35,15. 3% open hole
2 3.3 J-55,9. 3% open hole
4 3.3 . J-95,9. 3% open hole
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ENGINEERING DETRILS-TUBING AND COMPLETION INFO,CLASS I WM

State FRCILITY Nawe WLl KO. tubing T ‘ * c COMPLETION
8 3.3 open hole
E.I. Dupont,¥ontague 1 3.3 3, 541 open hole
Ford Motor Co., Rouge Steel D-1 2 %3 4,78 ogen hole
D-2 2.37 5.63 gerforated
Hoskins Manufacturing Co. { 2.75 TX-73 ooen hole
Parke Davis & Co. 2 2.38 1,584 £ve
{ -5 cpen hole
3 3.5 4,89 J-35,9.3% open hole
4 3.3 J-55,9.2% open hele
The Upjohn Co. 4
Total Petroleus Inc,? { 3.3 H-40 open hole
2 4,5 3,331 K-55,10. 5% open hole
Velsicol Chem. Corp. 2 3.3 K-55, 17 open 1oie
%S Filtrol Corp. 1 4,3 5,670 fibercast perforated
NC  HERCCFINA 0B 3
18
17 A
0B &
H  Areco Steel Corn, { y open hoie
. 2 3.3 2,313 fibercast ogen hole
Calhio Chemical Inc.# 1 2.87 3,900 fiber., 7% open hole, perforated
2 3.3 K-73,9.3% open hole, perforated
Chemical Waste Xanagement, Inc, 8 3.3 2,763 fiberglass open hoile
2 3.5 2,800 fiberglass ocen hole
3 2.73 2,790 fizerglass ocen hole
4 2. 73 2,308 fiberglass open hole
3 3.3 fiberglass ggen nole
1A 3.3 2,808 fiserglass -y open hole
Sohio Chemical Company, Vistron 1 35 ogen hole
2 4.3 2,809 W/TH-50,12%  open hoie
3 4,3 2,800 ccen hole
United States Steel Corporation - { 3.5 3,519 N-80,3,.3% vy perforated
2% 3.3 3, 547 J-35,9. 3 y rerforaved
X Agrico Chem. co. 1 6.63 1,478 fibercast  n acen hole
Pmerican Airlires inc, 2 3.3 K-35 open hole
1 5.3 1,72 K-I5, 148 open hole
Chemical Rescurces [ne. 1 3.3 2,01 stnls.stl. open hole
Kaiser 1 4,35 W53, 10.5% n ofen hole
2 4,3 J-55,9.5%8  n ocen hole
Aockwell International { 4,3 1,818 K-35, 12% n ocen hole
Somex ! 3.3 ~1745 fiterglass open hole
PR Hammeraill Paper Co. 3 3 1,801 fikerglass y open heig?

Page 4



ENGINEERING DETAILS-TUBING AND COMPLETION INFO,CLASS I HW

FRCILITY Nawe WELL NO. tubing " h ' " C COMPLETION
2 b 1,600 fiberglass y selectojetted?
1 4,3 1,650 fiberglass y perforated
Pfmoco 0il Co. 3
4
3 7 5,814 K-53, 264 n open hole
2 7 5,970 K-55,26% n screen and cravel pack
1 3.9 3,372 J-35,1558  n perforated
firco Chem, C0., Lyondale plant 3 4.3 6,295 perforated
2 5.5 By 345 K~-35,15.5% n perforated
i 4,35 6,308 K-35, 404 n cerforated
Badische Corp. {Dow Badische Co.) 2 4.3 6,820 11,68 y open hole
1 4,3 6,043 y perforated
Browning - Ferris Industries {
Celanese Chemical Co. 4 5.3 3,33 screened
t 6.63 4,650 fiberglass screened
2 5.3 3,200 J-35 perforated
3 3.5 3,200 screened
Celanese Chemical Co.,Clear Lake plant 1 4,3 3,201 fiberglass y screemed with gravel pack
2 4.3 2,579-5,2C0 fiberglass n screened and gravel pack
Chamolin, Soltex & ICI, Corpus Christi Petro 2 3.3 7,168 TFP,3.76%  n screened
1 3.5 7,130 Carbon—steel n perforated
Chaparral Disposal Co. (BF1)# { 2.6 4,803 unknown n serforated
Chewical Waste Management 1 2.873 4,385 fiberglass perforated
CHEMICAL WASTE MANAGEMENT, INC 1 .
2
Cominco American Inc. 1
Disposal Systems, Inmc. 1 2.87 b, 745 fiberglass perforated 82/04/C0
E. I. Dupont,Beaumount 2 7 4,180 K-35, 26# screened
{ 7 4,078 K-35 - screened
£. I. Dupont,Houston plant 1 4.3 fiberglass screened
2 4,5 4,820 fiberglass scresned
3 7 5,137 fiberglass screened
E. I. Dupont,Ingleside 3 4,5 4,982 fibercast  n screered
1 4.5 5,197 screened
2 3.3 4,020 Stael n screened -
E. I. Dupont,Sabine River works 9 6.83 31655, 174 screenad
: 10 3¢9 53,339 315+, sst screened
8 4,3 4,048 sch. 40 screened
7
6 2.88 4,498 K-55,6. 5% verforated
ADN3 - 5.5 4,278 3,16s5,17% n screered
3 3.5 9.2 n screened
) 5.3 4,467 316ss,17%  n screened
€. 1. Dupont,Victoria 2 4,5 3,800 K-35, 128 n perforated
3 4,5 3,251 K-35, 12% n perforated

Page 3



ENGINEERING DETAILS-TUBING AND COMPLETION INFO,CLASS I M

Stata FRCILITY % WLl NO. tubing b . : ' c COMALETION

4 4,35 3,064 K-S3, 12% n perforated
] 3.3 3,020 304 5.5.,19% n perforated
8 3.3 3,005 204 5.5, 13 n perforated
7 3.5 3,020 304 S5,%  n serforated
8 4,5 3,780 4-535, 28 n gerforated
3 4.3 3,877 K-35, (2% n screened
10 6.63 4,180 304 5.5.,40# n perforated
1 4,5 3,170 K-55, 123 n verforateq

Empak, Inc, 1 n perforatad

General Aniline and Fila Corp. 1 4,3 3,351/3,34° 4-35 screeenad
2 4,3 - 180 screened
3 4,3 3,358 K-S3 scresned

Gilbraltar Rastewaters, inc, ! perforated

Malone Service Co. { 3.3 4,872 J-35, 108 perforated
2 4.5 K-35, 1%

Xerichem co. { 4.3 6,491 n perforated

Yonsanto Chemical Co., Chocolate Bayou 4+ 3.3 3,983 lirconium sereered
3 7.83 5,951 perforated
i 3 3,300 J-35, 5% cerforated
2 3.3 3,988 N-80, .73 screened

¥onsanto Co. { 7 %, 682 N-30 & K-35 n screened

. 2 7 8,226 fiberglass n scresned

Phillios Chemical Co. -2 7 3,803 J-55,238 serfarated
D-3 7 3,783 - J-55.23% perforasad

Potash Co. of Fmerica Division { 3.5 1,131 fibercast y

Shell Chesical Co. 1 3.3 5,800 olastic coat  rerforated
2 4.5 8,733 plastic coat  perforased

SCNICS INTERNARTIONAL {
2

Velsicol Chemical Co. 2 -
1 4,3 3,341 tVeE cerforated
3 4.3 4,609 EVE serfora’ed

Vistron Corporation 1 5.3 3. 100 serforated
g - 3.5 7,250 screened
3 5.3 8,717 ~erforatad

Kaste—water Inc. { screened

Witco Chemical Co.,Houston 2 4,5 serforated
l 2.38 7,134 -3 cerforated

Witco Chemical Co.,Marshall 3 2.8 3,820 serforatad
2 2.38 perforal

WY WYCON CHEMICAL COMPONY
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tate

ENGINEERING DETAILS-PRESSURE INFO,CLASS | HW

FACILI™ N WL M.
Arco Alaska Inc. 2%
1%
Stauffer Chemical Co. 3
!
2
Ethyl Corp. {
Breat Lakes Chemical Corp., Main plant 2
Great Lakes Chemical Corp., South plant X
4
5
Perojet Strategic Propulsion Company 1
Rio Bravo Disposal Facility 1
SHELL OIL COMPANY
U,8. CORP, OF ENSINEERS AND CHEMICAL CORP.
Kaiser Aluminum & Chemical Co. 1
Monsanto Company 3
t
2
Allied Chem. Co. 1
Cabot Coro. 2
1
LTV Steel Company# {
Velsicol Corp. 1
2
Bethlehem Steel Corporation,Burn Harbor Plant 2%
1%
Beneral Electric 2
1
Hoskins Manufacturing Co. 1
Indiana Farm Bureau Cooperative ING
Inland Steel Company* 2
1
Midwest Steel 1%
Pfizer Mineral and Pigrent Co. 1#
%
Uniroyal Inc, # 1
United States Steel Corporation IN9

Sherwin Williams

Page |

Nin

100
100

135
133
135

$2

Avg

—

700
700

215
250

375
130

16.3

165
140
140
149

838
3

300

143

-3

Max Actual  Design  Permit
1,400
1400
700 3N
700 123
1.6 29 300 ]
3,500
185
173 200
179 200
{73 200
80 0 485 100
30
100 138 340
65
350 200 nore? nona?
791
270
30 53 MR £00%
1,200
NA 0 0 none



ENGINEERING DETRILS-PRESSURE INFO,CLASS 1 WM

Skatn FRCILITY NR¥E WELL NO.
2
Yulcan Materials Co. 4
3
7
8
3
KY £. 1. Dupont De Newours & Co. 1
2
LA fwerican Cyanamid Co.

frcadian Corporation#
Atlas Processing Co.

BASF Wyandotte Corporation
Borden Cheaical Co.

Bromning-ferris Industries (CELOS)
Chevron Cheaical Ce.

Citgo Petroleum Corp.#

E. 1. Dupont,Laplace

gthyl Corp. of Baton Rouge
Beorgia-facific Corporation
International Mirerals and Chemical Corg.
Morsanto Chewical Cosmpany,Luling plant

NASA, Michoud Pssembly Facilitys

Rollins Environmental Services of LA, Inc
Rubicon Chemical Irc.

m--r‘—-—mmwmw»—*»—-wmw»umﬂu#m»‘wmu—-wmw?»»—maumb—‘

Page 2

-3.8

55888
5888

(109

70

80
-13

EY

Avy

-{2
-&3
-10

17.2
17.2

28

5858

on
g 3
o

2

LR

180
-10

110
110

307
1430
1430

Max Actual  Design  Permit

100" Hg -a.7 0 9

0 -2.3 0 0

0" Hg -5.1 0 0

0 -13.6 0 0

10 6.1 0 0

19.7 psia (7.2 2,000 85

1.7 17.2 2,000 a3
b4 250 MA

2.9 -5.8

700

700

700

1 vary 1200 1200

T10 580 Na NA

830 860 NA NG

300 870

%00 865

320 420 (100 1600

£00 163 {100 0

800 83 (100 1000

460 207 {100 LX)

450 144 (00 460

-3 =10 -1 nore

240 . £\

240 110



ENGINEERING DETRILS-PRESSURE INFO,CLASS I MW

tate FRCILITY NAME WELL NO. Min fvg Max Actual  Design  Permit
3 335
Shell Chemical Company 4 083 208 230 180 0
3
Shell D1l Company, East site 4 200 460
5 200 5§70 200
6 100 300 175
7 110 300 150
8 160 480 250
9 110 440 273
2
Shell Dil Company, West site 8 0 220 0
2 50 280 £0
3 £0 223 £9
6 20 280 70
9 0 220 80
Stauffer Chemical Company 2 0 150 373 100 £00
{ 100 250 400 300 £00
. 3 0 100 200 250 £00 500
TENNECO OIL COMPANY ?
3 200 192 330 192 375
4 200 263 35 198 375
Texaco Inc. S 0 850
4 380 433 540 433 £50
2 0 650
1 217 238 280 0 £50
6 101 0 630
Uniroyal Inmc. 2 480 450 773
3 420 430 1043
1 216 300 630
Untversal Qil Products 7 -
8 230
3 670
Witco Chemical Corporation,Gretna 1 50 466 466 700 1000
Witco Chemical Corporation,Hahnville 1 100 250 400 230 1,500 N
2 300 £00 350 1,5 N
Wyandotte Chewmical Corporation 0-2
I BASF Wyandotte 1
2 1,200 M
3 1,200 M
Detroit Coke Company 1 800
2
3
Dow Chea. Co. 5
2
4
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ENBINEERING DETRILS-PRESSURE INFO,CLASS 1

State FRCILITY NA#E WELL NG.
8
£.1. Dupont,Montacue 1
Ford Motor Co., Rouge Steel D-1
D-2
Hoskins Manufacturing Co. {
Parke Davis & Co. 2
1
3
4
The Upjohn Co. 2
Total Petroleua Inc.# {
2
Velsicol Chewm. Corp. 2
o] Filtrol Core. {
NC HERCTF INA 08 S
16
178
@4
0:] Areco Steel Corp. {
2
Calhio Chemical Inc.# 1
2
Chesical Waste Managesent, Inc, 8
2
3
y
3
1R
Schio Chemical Ccapany, Vistron 1
2
i 3
Unitad States Steel Corporation 1
2%
*H fAgrico Chem. co. {
Fmerican Airlires Inc. 4
i
Chemical Resources Inc. {
Kaiser !
2
Rockwell International 1
Scaex {
es) Hammeraill Paper Co. 3

Page 4

Hin

&g

OO O O o O

1424
1430

o

fvg

439
320

%8

1400

700
700

0

1486
1557

Max Actual  Design  Permt
700
700 300 3
70
i
150+ 150 130
150+ 150
150
30
X]
0 70
83/06/00 700 1000 790
730 700 { 7%
70
790 780 7% 7%
1817 1430 1762
1558 1,840 1,702
R0 280 373 320
490 £C0
415
220 250 400 220
208 280 400 s
273 243 270 275



tate

ENGINEERING DETAILS-PRESSURE INFO,CLASS I HW

FRCILITY Yo

Well M.

Rmoco 0i1 Co.

Arco Chem. CO., Lyondale plant

Badische Corp. {Dow Badische Co.)

Browning - Ferris Industries
Celanese Chemical Co.

Celanese Chemical Co.,Clear Lake plant
Champlin, Soltex & ICI, Corous Christi Petro
Chaparral Disposal Co, (BFI)#

Chemical Waste Management

CHEMICAL WASTE MANRGENENT, INC

Cominco Rmerican Inc.

Disposal Systems, Inc,

E. I. Dupont,Beaumount

E. 1. Dupont,Houston plant
E. I. Dupont,Ingleside

E. 1. Dupont,Sabire River works

£ 1. Dupont,Victoria

wrubm%m\lmsmm»wwm-—-»-mv-‘v-mv-v-‘w-—‘mru»-wm»--D-O*Mro»-mw--ruw.»ul -
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Min

[~

Avg

121

3re

x1
233

339

303
180
201
340

1403
263

R.3
800

SEHEYE

¥ax Actual Design  Permit
600% 2500 1000
600# 2300 1000
£50% 2300 1000
1,300
700 170 1000 1000
330 150 1000 1000
1030 1030
500 103¢ 1030
1000
1000
413 0 1500 1300
13 0 1500 1500
1417 1817 21 2210
400
1300 100 5 1300
1500 833 1500 13500
1500 637 1500 1300
2000
-14.1 850
2,000
850 -48,3 850
1,200
550
830
970 1300
918 1200
1,410 1,500
847 1500
1000 835 1000 1600
1000 815 1000 1000



ENGINEERING DETRILS-PRESSURE INFO,CLASS I

State FRCILITY MRz wELL NO.
i
3
)
7
8
3
10
{
Empak, Inc. {
teneral Aniline and Fils Corp. {
2
3
Gilbraltar Wastewaters, Inc. 1
¥alore Service Co. {
2
Feriches co. {
Monsanto Chemical Co., Chocolate Bayou 4
3
l
2
%onsanto Co. 1
2
Phillips Chemical Co. -2
b=3
Potash Co. of fmerica Division {
Shell Cheaical Co. {
2
SONICS INTERNATIGNAL 1
2
Velsicol Chemical Co. 2
{
3
Vistron Corporation {
2
3
Waste—water Inc, {
Witco Chemical Co.,Houston 2
1
¥itco Chemical Co.,Marshall 3
2
WY WYCON CHERICAL COMBENY

fage &

e}

748
470
14‘ 3

VRC

SEQ 8
2023

=0

880

1238
1400
570

Max Actual  lesign  Perait
1000 830 i 1000
1000 380 { 1000
1600 470 1000 1600
1000 840 1000 1000
1000 9 1600 1000
1000 845 1000 1000

780 1000 1000
1000 773 1000 1000
300 1300 1500
1500 757 {00 1200
1500
1500 913 1560 1500
1500
400 350 330
1,023 746 2,000 1,3
710 1,300 1,500
9 830 600
10 0 £00 - 800
Vacuus VAC 220 250
$ 1000
200 9 1600
S0 -
350
1,000



ate

ENGINEERING DETRILS-RATE OF INJECTION, CLASSI HW

Page 1

FRCILITY NpE "WELL MO, &P
frco Alaska Inc. 2% 84
1# 84
Stauffer Chemical Co. 3 70
{ 70
2 70
Ethyl Corp. 1 16
Great Lakes Chemical Corp., ¥ain plant 2 100
Breat Lakes.Chemical Corp., South plant i 469
4 474
]
ferojet Strategic Propulsion Company { 34.6
Rio Bravo Disposal Facility 1 133
SHELL OIL CCMPANY
U.S. CORP. OF ENGINEERS AND CHEMICAL CORP.
daiser Aluminua § Chemical Co. { 300
Monsanto Company 3 1,200
’ i 1,200
2 1,200
Allied Chew. Co. 1 a3
Cabot Corp. 2 225
1 200
LTV Steel Company# 1 280
Velsicol Corp. { 200
2 100
Bethlehem Steel Corporation,Burn Harbor Plant 2% 131
1+ 3
General Electric 2 g0
{ 28.3
Foskins Manufacturing Co. 1 2t
Indiana Farm Bureau Cooperative IN3 7
Inland Steel Company# 2 230
1 211
Midwest Steel 13 75
Pfizer Mineral and Pigment Co. 1% 500
2% 500
Uniroyal Inc, % 1 80
United States Steel Corporation IN9 300
Sherwin Williams 3 10.5

Min

o O

a8

143
1100
11C0
1100
170

30

30

2P| Z

']

3#.6
133

300
1230
1250
1250
2235

175

131

~

Max Actual Design Permit
336
336
100.35 28
130 75
50 33 70 K]
245
387
1400 1200%
1,400 1200%
1,400 1200+
100 60 200 130
280

200
260 260 260
15.3 5.5 more?  none?
300
250 211 300
73 £2 NA 75
110
300 300 0?



ENSINEERING DETAILS-RATE OF INJETTICN, CLASSI HW

State FRCILITY NAYE WELL NO. i ¥in  Avg Max fetual Design  Permif
2 10,3 10,5
Vulcan Materials Co. 4§ 300 0 08 30 208 400 200
3 30 0 00 390 295 400 350
7 350 0 300 330 335 400 330
8 300 0 00 350 185 400 300
9 30 0 30 0 329 400 30
KY £. 1. Dupont De Nesours & Co. 1 43 e} 44,3 150 44,3 150 {50
100 25 95 150 95 150 150
LA Aaerican Cyanamid Co. { 300
2 300
3 200
A 230
3 300
frcadian Corporationt l 300 NGNE 00 =00
ftlas Processing Co. i 0
BASF Wyandotte Corporation D-t 73 0 ¥ 1464 73 250 150
Borden Chewmical Co. { 730 9 70 1,200
2 7 300 TS0 (200
3 750 00 70 1,200
drowning-Ferris [ndustries (CECCS) 1 30 30 %0 120 vary {20 120
Chevron Chesical Co. 2 145 000 145 266 143 XA 4]
3 120 00 120 220 120 M MR
Citgo Petroleun Corp. ® { ~400 34 342 346 co
2 ~85 123 440 123 £00
4
3
£, 1. Dupont,Laplace 7 1%0 20 130 340 200 400 M
& on standby -
3 on standby N
4 130 9 {30 280 230 400 XA
3 300 80 00 480 215 400 4
2 %0 44 %0 302 132 400 5A
! 156 a8 146 210 145 400 A
Ethyl Corp. of Baton Rouge { 1€0 0 ! 130 100 160 nore
georgia~facific Corcoration { 0
international Minerals and Cheaical Corg. { 100 0 00 240 83 430
2 { 0 0w 2% 0 400
Monsanto Chesical Comoany,Luling plant { <8 38
2 248 248
NASR, “ichoud Assembly Facility# 2 37 57
1 57 7
Rollins Envirormental Services of L&, Inc { 283 270 288  4%0
Rubicon Chemical Ire. 1 106 iC6
4 ~170

Page 2



ENGINEERING DETAILS-RATE OF INJECTICN,CLASSI HW

FRCILITY NAME WELL NO. G Min  Avg Max Actual Design Permit
3 260
Shell Chemical Company 4 87.5 680 87.3 11§ 87 84
3 50
Shell 0il Company, East site 4 110 105 200 110 350
3 175 ) 173 175 800
6 200 200 200 400
7 2% 230 230 430
8 253 235 280 600
9 280 280 253 330
. 2 170 170 170 300
Shell Bil Company, West siie 8 110 119 110 400
2 &0 80 &0 210
5 345 343 345 380
6 60 60 80 195
9 200 200 200 400
Stauffer Chemical Company 2 80 80 83 110 73 110
{ 85 80 85 110 %0 110
3 85 80 83 110 80 £00 400
TENNECQ DIL COMPANY ?
3 o4 54 { 34 360
4 33 I3 122 39 360
Texaco Inc. 5 0 300
4 76 108 186 108 300
2 200
{ 0 200
6 0 300
Uniroyal Inc. 2 452 432 500 N
3 303 203 3=0 A
1 283 83 850 NA
Universal 0il Products 7 -
6 148 148
5 211 211
aitco Chemical Corporation,Gretna 1 2he 282 262 300 400
Witco Chemical Corporation,Hahnville 1 164 42 i 220 200 220 N
2 163 42 163 220 200 220 N
Wyandotte Chemical Corporation D-2
BASF Wyandotte 1 150 160
2 130 100 300 NA
- 3 130 a2 100 300 N
Detroit Coke Company i S0 50 100
2 87
3 67
Dow Chew. Co. 3
2 40
4 21,3

Page 3



Stata FACILITY NeeE well NO. geM Ain
: 8 20
£, [. Dupont,Montague 1 87
Ford Motor Co., Rouge Steel had! 18.7
D2 16.2
Aosiins Manufacturing Co. 1 0.8
Parke Davis & Co. 2
{
3 43
4 43
The Upjohn Co. 2
Total Petroleun Inc.# 1 0 0
2 0
Velsicol Chen. Corp. 2 156
k<) Filtrol Coro. 1 250
NC HERCOFINA 0B 3 208
16 208
1748 208
84
CH fraco Steel Corn, 1 43
2 36,4
Calhioc Chewmical Inc.# 1 %
2 20
Chewical Waste Management, Inc. 8
2 0
3 49 0
4 40 0
3 &6 0
1A 40 0
Sohio Chemical Cospany, Vistron 1 500
2 400
3 400
United States Steel Corporation { 81.8 3
23 81.8 21
34 Agrico Cheam. co. { 800 240
fmerican Airlires Inc, 2
i 439 10
Chemical Resources Inc, { 7S 45
Kaiser 1 3035 0
2 320 0
Rockwell Internatioral { 180 0
Sosex 1 variabla
e} Hammere1ll Pager Co. 3

Page 4

ENGINEERING DETRILS-RATE OF INJECTION,CLASSI HW

Avg Aax Pctual Design  Jermif
18.7
43
43
%0 100 100
S 33 100 ¥
250
28
43
%'#
<6
100
0 0 120
46 49 48 100
42 43 &2 100 ]
100 ]
40 48 - 38 £0
400
400
400
30 86.3 88 - &7 YA
7 83 82 A
480 836 480 ™0 vary
B0 450
7S5 30
8 1 98 220 220
200 240 243 30 30
B 300



ate

ENGINEERING DETAILS-RATE OF INJECTION,CLASSI MW

FACILITY NAME weELL NO. P
2 189
! 1,130
Amoco Gil Co. 3
4
3 210
2 12
1 180
Arco Chem, CO., Lyondale plant 3 400
2 69
{ 146
Badische Corp. (Dow Badische Co.) 2 350
{ 7.9
Browning - Ferris Industries {
Celanese Chemical Co. 4 101
} 730
2 730
3 103
Celanese Chemical Co.,Clear Lake plant 1 é8s
2
Champlin, Soltex & ICI, Corpus Christi Petro 2 83
1 &4
Chaparral Disposal Co. (BF1)# { 39
Chemical Waste Managesent 1 103
CHEMICAL. WASTE MANAGEMENT, INC 1 200
2
Cominco Reerican Inc. !
Disposal Systems, Inc. 1 3.3
E. 1. Dupont,Beaumount 2 450
t 443
E. I. Dupont,Houston plant { 260
2 80
3 %
E. 1. Dupont,Ingleside 3 150
{ 350
2 130
E. I. Dupont,Sabire River works 39
10
8
7
6 9.8
ADN3 438
S 79
4 473
E. I. Dugont,Victoria 2 135
3 100

Page S

Min

o O

fvg

189

147
103

400
63

4

37.9

101

105
286

& § (9]

o —

< .
(oY)

RS R

8.5
438
795
475
200
100

Max fictual Design Permit
1200 500+ 750 2000
500 250% 750 2000
800 325# 550 2000
212 2 330 330
288 156 350 350

350 350
130 330 330
400
400
200 100 200 200
200 100 200 200
67 59 87 180
200 200
260 80 300 280
600 320 800 800
£00 328 £00 600
23.9 150
330
150 10.3 150
330
330
a3
700
203
883
500 135 500 500
300 93 300 300



ENGINEERING DETRILS-RATE OF INJECTION, CLASSI HW

State FRCILITY v WLl MO, G
4 100
3 223
6 225
7 a&cs
8 160
3
10
1 97
Empar, irnc. 1 150
General Anilire and Fila Corp. {
2 2235
3 180
Gilbraliar Wastematers, Inc. { a2
Yalone Service Co. 1 114
2 {
¥erichem co. 1 {53
Yonsanto Chemical Co., Chocslate Bayou 4% 300
3 850
{ 1,038
2 Bl
¥onsanto Co. { 423
2 330
Phillips Chemical Co. -2 0
D-3 180
Sotash Co. of fmerica Division 1
Shell Chemical Co. 1 R
2 108
SONICS INTERNATIONAL L
2
Velsicol Chemical Co. 2
1 ~170
3 100
Vistron Coroporation { 0
2 128
3 {
waste-watar Inc. { 100
witco Chemical Co.,nouston 2 130
1 ~!
Witeo Chemical Co.,Marshall 3 8.3
2 11
WY WAYCON CHEMICAL CTMPaNY

Page B

3

[= 3w i e e )

Rvg LEV foctual  Design  Perai
10 =00 140 00 300
&5 0 273 300 S
25 300 260 00 =<0
25 3 349 300 S
{ 300 ! 200 300
125 500 107 500 3
280 S 330 300 300
160 300 97 300 300
130 136 300 300
133 25 134 450 225
133 225
13 283 213 430 &3
& 200
114 130
{28
135 280 120 200 360
300
830 830
585
S0 1,020
423 1,I150 638 1,000 600+
230 1000 §00%
0 {00 1,300
78 200 1, S
23 3.9 7.9 100 20
3.8 150 3.4 200%
8 20 108 S00#
100
170
100 -
138
140
12
26.9
11 30



ENGINEERING DETRILS-PACKER & ANMULLIS INFO,CLASS I HW

State FRCILITY NA¥E WELL NO.
K frco Rlaska Inc. 2%
13
AL Stauffer Chemical Co. 3
{
2
AR Ethyl Corp. 1
Great Lakes Chemical Corp., Main plant 2
Great Lakes Chemical Cora., South plant 3X
4
5
€A Perojet Strategic Propulsion Company 1
Rio Bravo Disposal Facility 1
o SHELL OIL COMPANY
.5, CORP, OF ENGINEERS AND CHEMICAL CCORP,
28 Kaiser Aluminum & Chemical Co, 1
Monsarto Company 3
1
2
IL Allied Chem. Co. 1
Cahot Corp. 2
1
LTV Steel Company# {
Velsicoi Corp. {
2
IN Bethlehem Steel Corporation,Burn Rarbor Plant c*
1%
General Electric 2
{
Hoskins Manufacturing Ce. {
Indiana Farm Bureau Cooperative IN3
Inlard Steel Company# 2
{
Midwest Steel i*
Pfizer Mineral and Pigment Co. 1#
o%
Uniroyal Inc, # {
United States Steel Corooration IN9
s Sherwin Williams 3

Page 1

PXR

Y
Y

T S R S 4

e A

I3 3 3 3« D

= - A e T T S

DEPTH Annulus fluid
1,960 Blycol & MWater
1,960 Blycol § water
4,407
R
5,484
3,013 irhibitad brine
2,668, 4 inhibited brire
2,340
2,498.3
2,676, 84
976 ZC1+5odium bicarbonat
3,757 Nitrogen gas
3,316 water
1,360 chromate brine solution
1,379 Chromate brine solution
1,395 Chromate brire solution
4,851
water
2,308 lake water
2,185% water
2,600
3,368 inhibited annulus fluid
2,243.65 water
2,500 ¥2 diesel
2,270 Biocide treated waters
2,078 water
#2 diesel o1l
%2 diesel o1l
2,360 city water
1,420



ENGINEERING DETRILS-PACKER & ANNULLS INFQ,CLASS I W

State FRCILITY Neme well NO.
2
Vuican Materials Co. 4
3
7
3
9
RY £.1. Dupont De Neamcurs & Co. i
2
LA Puerican Cyanamid Co.

Arcadian Corgoratiomt
ftlas Processing Co.

BASF wyardotte Corporation
Borden Chemical Co.

Browning~Ferris Industries {CELLS)
{hevron Chemical Ce.

Citgo Petroleun Corp.?

E. 1. Dupont,Laplace

Ethyl Corg. of Baton Rouge
Beorgia—facific Corcoration
International Minerals and Chemical Corp.
dorsanto Cheaical Comoany,luling plant

NASA, Michoud Assambiy Facility#

Follins Envirormental Services of LA Inc
Rubicon Chemical Inc.

Nb—"—‘WNNHNP‘M»HNN.VMU\\JN#NH&JN“HNM?HV‘M%NNH

Page 2

PKR

3 33 33

e T T T T R s B T

A M

DEPTH Annulus fluid
*1,500
3,063 CaCi2 btrime
3,065 CaCl2 Brine
2, 0463
2,383
2,930
2,337
2,222

none
X9

01l
3,000
2,0
3,123
8,350 irhibited orire
2,563 water
3,435 water
4,380 inhidited water
4,046 imn1oited water
4,351 brine
573 rine
4,850 Brire
4,571
4,128 brine
2,373 rire
2,438 brire
8,523 brire
3,254 water
3,741
3,729 water with 1rmibitor
2,422
2,422
4,858
4,858
4,448 inmibited orire
3,302 orine
3,422



ENGINEERING DETAILS-PACKER & ANNULUS INFO,CLASS I W

State FECILITY NAaMe WELL NO. PKR DEPTH Armulus fluid
3 y 5,209 arine
Shell Chemical Company 4
5 y 2,243
Shell 0il Company, East site 4 y 1,733 inhibited brire
5 y 1,962 inhibited arine
b y 2,787 irhibited water
7 Y 2,685 tnhibited water
8 y 2,691 irhibited water
9 ¥ 2,393 inhibited water
2 y
Shell 0il Company, West site a y 2,370 mater
2 y 1,548 irhibited brire
3 y 1,331 irhibited brire
b Y 1,667 innibited brine
9 y 2,513 water
Stauffer Chemical Company 2 y 3,632.19 mater
1 Y 4,200 water
3 y 4,222 brine/water
TENNECO QIL COMPRNY ?
3 ¥y 2,600 Brire
4 ¥ 2,694 Brine
Texaco Irc, S y 3,203 water
4 y 3,582 nater
2 y 3,450
{ y 3,671
6 y 3,173 water
Uniroyal Inc, 2 y 3,524 Baroid cote B {, 400
3 y 4,509 Baroid cote B 1400
1 y 2,953 AFC packer fluid 7790
Universal 0il Products 7 y ~6, 380 -
1 Y 980
3 y 989 fuel o1l
witco Chemical Corporation,Gretna 1 y £,765
Witco Chemical Corporation, Hahnville 1 y 1,438 water/{w-54
2 y water/kw-54
Wyandotte Chemical Corporation b-2
Al BASF Wyandotte i
2 ¥ 4,715 oil
3 n oil
Detroit Coke Company i y 3,326
2 Fuel o1l
3 y 3,702 Fuel oil
Dow Chem. Co. 3 y 3,660
2 y 3,682
4 y 4,865

Page 3



ENGINEERING DETAILS-PACKER I ANNULUS INFO,CLASS I W

State FACILITY RRAE WELL NO.
3
E. 1. Dupont, Montacue {
Ford Motor Co., Rfouge Steel il
-2
Hoskins Manufacturing Co. {
Parke Davis ¢ Co. 2
{
3
4
The Up;ohn Co. 2
Total Petroleum inc.# 1
2
Velsicol Chea. Cors. 2
s Filtrol Corn. {
NC RERCCFINA B3
{
17 A
@ &
oH fraco Steel Corp. {
2
Calhio Chemical Inc.# {
2
Chesical Waste Mamagement, Inc. 6
2
2
4
3
iR
Schic Chemical Cemoany, Vistrom 1
2
3
United States Steel Corooration {
2%
oK Agrice Chen. co. i
fmerican Airlires [mc. 2
1
Chemical Resources Inc, 1
Kaiser {
2
Rockwell Internmatioral {
Somex .
5! Hammermill Pacer Co. 3

Page &

PKR

“<*<*<*<‘<“<*<—<~<”<\<3“(|

YES
YES
YES
YES

e W N N N

~ o 3 3 3

~

R N A A

DEPTH

frnulus fluxd

4,822

454
3,834
2,388
1,584
1,430
4,973
4,382
1,354.3
1,025
3,272
3,367

80
823
120
&0

2,850

4,745
5,450

2,785

2,7%0

2,783
2,759

5, 422
3,427

1,451
1,760
1,750
2,046
331

384

{,782
1,743

inhibiteg water
inhibited water

Diesel
Diesel
Diesel
Jiesel
Diesel

corrosion inhibiteg 2D
corrosion irnitited &20

irhibited water

crude o1l

H2O & soCilum Dichremate

water



State

ENGINEERING DETRILS-PACHER & ANNULUS INFO,CLASS I HM

FRCILITY NAwE

WELL N,

fmoco 0il Co.

Arco Chem. CO0., Lyondale plant

Badische Corp. {Dow Badische Co.)

Bromning - Ferris Industries
Celanese Chemical Co.

Celanese Chemical Co.,Clear Lake plant
Champlin, Soltex & ICI, Corpus Christi Petro
Chaparral Disposal Co. (BFI)%

Chemecal Waste Management

CHEMICAL WASTE MANAGEMENT, INC

Cominco American Inc,

Disposal Systems, Irc.

E. 1. Dupont,Beaumount

E. I. Dupont,Houston plant

E. 1. Duoont,Ingleside

€. 1. Dupont,Sabire River works

E. I. Dupont,VYictoria

[V e Y

W e LI PO = e TUO b 02 PO = s b e PO M) 2 LD PO 8 = e O = TO W= 0 » N

gm\lmg
&

e N P n

Page 5

PR

y
none

N

O K '-_ﬁ~<*<~<‘<*<*<*<“~<'“<*<

O

DEPTH Arnulus fluid
1,600
35, 801 inhibited brine
£,5% irhibited brire
6,372 inhibited brine
6,256
b, 340 inhibited brien
6,304 irhibited brire
8,673 brire
6,100 brine
3,323
4,650
3,208
3,195
3, 201 brine,corres, inhibitor
5,200 bring,corros. inhibitor
7,128 brinet
7,130 brinet
4,784 inhibited brine
b, 583
6709
6, 750 inhibited brire
4,180 {0% brine
4,078 184 brire
4,824
4,810
5,130

water
3,9
4,020 inhibited brire

~4% sodium niirite
3,360 8.7#/g sodiua nitrite
4,048 4% sodium nitrite
4,497 94/q sodium chloride
4,271 “4% sodium nitrite
4,448 ~4% sodiug nitrite
4, 467 *4% sodium nitrite
3,800 brine
3,251 brire



ENGINEZRING DETAILS-PACKER & ANNULLS [NFO,CLASS 1 MW

State FRCILITY NaxE WeLL NG, PKR DEPTH Annrulus fluid
b y 3,064 orire
3 y 3,020 NaNG2 solution
& y 3,005 NaN@2 solution
7 y 3,014 NaNG2 solution
8 y 3,781 brire
3 y 3,386 rire
10 y 4,282 NaNG2 solution
{ y 3, 168 rine
Ewpak, Inc. 1 y 6,800 inhibited brine
Sereral Ariline and Fila Coro. 1 y 3,250 inhibited brire
2 ¥ 3,750 brire
3 y 3,343 hrinre
Gilbraltar Mastawaters, Inc, {
Kalone Service Co. { y 4,872
2
Yerichem co. ! y 8, 481 fresh water
Morsanto Chesical Co., Chocolate Bayou o¥ y 3,985
3 y 3,970
1 ¥y 3,565
2 ¥ 4,002 irhibited orine
Monsanto Co. { ¥ 6,895 brine
2 ¥ 6,540 brine
Phillios Chemical Co. -2 y 3,782 water
-3 ¥ 3,748 watar
Potash Co, of America Division { n Latex cesent (solid)
Shell Chemical Co. 1 y B, 300 Srine
2 y 8,755 srine
SONICS INTERNATICNAL {
2
Veisicol Chemical Co. 2 -
{ Y 2,344
3 y §, 131
Vistron Corporaticn 1 y 5,100
2 ¥ 7,264
3 n
Waste—watar Irc, 1 y 8, 700
¥itoo Chemical Co.,Houston 2 y B, 631 20 w, corrosicn inmnibd
{ 1% 8,845 k20 w. corrosion 1nnit
Witco Chesical Co.,Marshall 3 y 3,6%0
2 y 2,430

wY WYCON CHEMICAL CONPRNY



SECTICN 3

Data on

"The hydrogeological characteristics of the overlying and under-
lying strata, as well as that into which the waste is injected;"






INJECTION ZONE CHARACTERISTICS OF CLASS I HW WELLS

State FRCILITY NAxE WELL NC. LITHOLOGY Thknss Name
AK firco Alaska Inc. 2% sh,slt,ss {13 Tertiary Sagavanirktok
1* ss,shysit Tertiary Sagavanirktok
AL Stauffer Chemical Co. 3 ss,clay, mari 70 Naheola
{ ss,cl,marls 73 Nanafalia
2 ss, clay,marl 70 Naheola
AR Ethyl Corp. { ss, 5h, clay 85 Tokio
Great Lakes Chemical Corp., Main plant 2 88 35 Tokio, Blossom, Graves
Great Lakes Chemical Corp., South plant X ss 198 Graves, Meakins
4 ss 100 Graves sand
3 s5 ~100 Braves sand
€A fern)et Strategic' Propulsion Company 1 85,511t 700 Marire sediments
Rio Bravo Disposal Facility { o] 801 Rio Bravo
o4] SHELL OIL COMPANY
U.S. CORP, OF ENGINEERS AND CHEMICAL CORP,
FL Kaiser Aluminua § Chemical Co. 1 ls 978 Cedar Keys,Lawson
Monsanto Coapany 3 ls 359 Lower Floridan
{ ls 339 Lower rloridan
2 ls 359 Lower Floridan
IL Allied Chew. Co. { ss, dol. 308 Potos:
Cabot Corp. 2 dol. 39% Potosi,Eminence
i 413 Eminence, Potosi
LTV Steel Company# 1 55 1,780 M. Simon
Velsicol Corp. ! dol. 215 Salew
2 Is 351
IN Bethlehea Steel Corporation,Burn Harbor Plant 2% 3] 1,753 Mt. Simon
{# 88 2,069 Eay Claire, M. Simon
General Electric 2 85 74 Bethel, Cypress
! S5 46 Bethel
Hoskins Manufacturing Co. 1 S5 800 Mt. Simon
Indiana Farm Bur=au Cooperative m3 55 B2 Tar Springs
Inland Steel Company# 2 sg 1,410 Mt. Simon
{ ss 1,759 Mt. Simon
Midwest Steel 1 55 1800 Mt. Simon
Pfizer Mireral ard Pigment Co. 1# 1 2,338 ¥t. Simon
2% 85 3,969 ¥t. Simen
Uniroyal Imc. # ! 55 710 Bt. Simon
United States Steel Corporation IN9 55 1,663 M. Simon
KS Sherwin Williams 3 dol, Is,chert 1,004 Arbuckle group

Page !



INJECTION ZONE CHARACTERISTICS OF CLASS 1 HW WELLS

Page 2

State FRCILITY Nore well MO, LITHOLOBY Thknss Nawe
2 dol,ls,chert . SO0 Arbuckle group
Yulcan Materials Co. 4 dol., &2l Arbuckle
3 dol. 730 frbuckle
7 dol. 700 Arbuckle
8 dol. 270 Arbuckle
3 dol, 630 Arbuckle
KY E.I. Dupont De Nemours & Co. 1 dol. 2,3%0 Knox
2 dol. 2, 5% Knox
LA American Cyanaxid Co. 1 ss,clay 122 %iocene age
2 ss5, clay, sh 225 ¥iocere age
3 ss, clay 225 @iocere age
4 s5,clay 223 mlocere age
3 ss, clay 8g miocene age
Arcadian Corporationd 1 S5 20 sedimentary
Atlas Processing Co. 1 s§ Nacatech
BASF Wyandotte Corporation D-t s 415 Frio
Borden Cheaical Co. 1 ss Miocere
2 55 Miocene
3 sS Miccere
Browning—Ferris Industries (CECCS) 1 ss 180 sand
Cheyron Cheaical Ca. 2 sarg unknown UnKnowm
3 sand unknown ynknown
Citgo Petroleum Corp.# { S5 170 Jascer—Salaguifer
2 85 0 Jasper salaguifer
4
3
€., 1. Dupont,laplace 7 ss 78 Upcer Miocere
8 £ 20 Miocene
3 ss 200 Upper Miocere
b 1 200 Uoper ¥iocene
3 S5 200 Upoer Miocene
2 $5 160 aleistocene
{ s 73 pleistocere ¥
Ethyl Corp. of Baton Rouge 1 ls 70 Het Line
Georgia-facific Corporation 1 sh
International Mirerals and Chemical Corp. { s5 5] Hosston
2 s5 0 Hosston
¥onsanto Chemical Cospany,luling plant 1 ssys1lt,clay 0
¢ ss,silt,clay
NASA, Yichoud Rscembly Facility# 2 ss 20
1 3] 20
Rollins Envircrmental Services of LA, Inc i sh,ss €80 Miocere
Rubicon Chesical Inc. { ss,51t, sand 183
2 ss,slt, sard 183



INJECTION ZONE CHARACTERISTICS OF CLASS I HW WELLS

State FACILITY N WELL MO, LITHOLOGY Thknss Narve
3 sand 170
Shell Chemical Coampany ) ss5 82 sand
3 S5 82
Shell 0il Cowpany, East site 4 3] 213 Pliocene
S ss 121 Pliocene
6 ss 190 Miocene
7 ss 186 Aiocene
8 ss 100 Niocene
9 s$ 80 Miocene
2 ss 130 :
Shell 0il Company, West site 8 S5 &6 Miocene
2 85, sh 75 Pliocene
S 55, sh 70 Pliocene
. 6 55 200 Pliocene
39 S5 &2 Miocene
Stauffer Chesical Cospany 2 s5 180 Fleming
{ ss 130 Fleming
3 ss 130 Fleming
TENNECO OIL COMPANY ?
3 s5 ~80
4 S5 ~80
Texaco Inc. 3 S5 116
4 55 180
2 ss 180
1 S5 130
) 55 72
Uniroyal Inc. 2 s 200 Miocene
3 ss 200 Miocene
1 ss 100 Miocene
Universal 0il Products 7 55, 50 2,000 ~ Hosston
3 55 500 Nacatoch form.
3 sg, clay 500 Nacatoch fora,
Witco Chemical Corporation,Gretna 1 S5 5,500 Miocene sand
Witco Chewical Corporation,Hahnville i S5
2
Wyandotte Cheaical Corporation D-2
L} BASF Wyandotte 1
2 ss 1,180 Mt. Sisore
3 ss5 1,260 Ht. Simon
Detroit Coke Company 1 55 435 Eay Claire, Mt. Sizon
2 ss 169 Eau Claire & M. Sizon
3 sg 468 Eau Claire & #t. Simon

Page 3



INJECTION IONE CHARACTERISTICS OF CLASS [ HW WELLS

fage 4

State FRCILITY NAME WELL NC. LITHOLCEY Thknss Name
Dow Chen. Co. b 1s. Dudee
2 ls, 13 Dudee
4 55 ic8 Sylvama
8 S5 82 Sylvania
E.I. Dupont,Montaque 1 3] 400 Franconia,Galesville
Ford Motor Co., Rouge Steel -1 S5 116 Sylvama
D=2 ss 281 fau Claire,Mt, Sison
Hoskins Manufacturing Co. 1 ls ) Dundee
Parke Davis & Co. 2 ls. 337 Traverse
{ 209
3 85 824 ¥t. Simon
2} 3] 8235 X, Sizcn
The Upjohn Co. 2 203 Traverse, letroit River
Total Petrolews Inc.t 1 55 214 Marshall
2 1s,dol {8 Dudee
Velsicol Chem. Corp. 2 ls,dol. 180 Dudee
s Filtrol Corp. v 5 1,212 Hesston
X HERCCFINA g8°s SAND, SILT, CL 2% TUSCALECSA
16 SAND, SILT, CL 200 USCALOGER (CREST. AcE
174 SAND, SILT, L 200 TUSCALCGSA (CREST.)
0B 4 SAND, SILT,CL 200 TUSCALOGEA
5] fraco Steel Corp. { 55 ®t. Simon
2 ss #t. Simen
Calhio Chemical Inc. ¥ 1 ss, dol, 228 Maynardville, Rose
2 ss, dol. 228 ¥aynardville, Ferme
Chesical Waste Managesent, Irc. 8 ss 138 #t, Sizon
2 $5 110 ¥, Sixen
3 S5 70 Xt. Sizon
4 35 108 . Sizn
3 EH] { Mt. Simon
18 s 110 *, Simon
Schio Chemical Cowpany, Visiron 1 S5 352 ¥t, Simon
2 s5 34 . Sizon
3 38 3e3 Xt. Simon
‘United States Steel Corporation 1 55 3 %, Sizon
2% s5 37 ¥, Sinon
& fgrico Chen. co. { is,chert 1,233 Arbuckie
faerican fAirlires Inc. 2 1s, 58,dol 1,307 frbuckle
{ 18,55, dol 1,307 Arbuckle



INJECTION IONE CHARRCTERISTICS OF CLASS I HW WELLS

State FRCILITY NaMe WeLL MO, LITHOLOGY Thknss Name
Chewical Resources Inc. ! 1s, sand 1,267 Arbuckle, Basal
Kaiser ! dol,ss 465 Arbuckle

2 dol.,ss L4 Rrbuckle
Rockwell International 1 ss,dol, ls 1,298 Arbuckie
Somex 1 lg,doi, chert 293 fribuctie
x Hammerwill Paper Co. 3 ls ~70 Bass Island Form,
2 Is ~70 Bass Islard Form.
{ ls ~70 Bass Islard Form.
X fnoco 0il Co. 3
4
3 sand v 200 Miocene
2 sand ~200 Miocene
1 ss 200 Miocene
Prco Chem, (0., Lyondale plant 3 sand, clays 333 Frio
2 55, 5h 254 Frio
1 ss5 285 Frig, Anahuac
Badische Corp. (Dow Badische Co.) 2 s 450 Catahoula
1 55 300
Browning - Ferris Industries { Heterostegina
Celanese Chemical Co. 4 s 225
1 ss 235 Miocene
2 s5 300 Miccene
3 S5 200
Celanese Chemical Co.,Clear Lake plant 1 ss 800 Lower Miccere
2 S5 800
Champlin, Soltex & ICI, Corpus Christi Petro 2 ss, clay 70 Jackson, Frio
1 ssyclay 670 Jackson
Chaparral Disposal Co. (BFI)# 1 dol. 830 San fAndres
Chemical Waste Management 1 1 1,230
CHEMICRL WASTE MANRGEMENT, INC i SANDS 2300 CATAKCCLA
2
Cominco Arerican Inc, 1
Disposal Systems, Inc. { ss,5h 500 Basal Frio
E. I. Dupont,Beaumount 2 13 4590 Qakville
1 55 ~500 Ockville
E. I. Dupont,Houston plant i ss 2,200 Frio
2 £s 2,200 Frio
3 55 173 Frio
E. 1. Dupont,Ingleside 3 ss, shyclay 1,205 Catahcula, Bakvilie
1 ss, clay 1 Catahoula
2 ss,clay, sh 10 Qakville
E. 1. Dupont,Sabine River works 9 55 2,100 lower Miccere
10 3 £8 Yiocene
8 S5 42 Miocene
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INJECTION IONE CHARACTERISTICS OF CLASS I HW WELLS

State FRCILITY Na well NGO, LITROLCSY Thiknss Nawe
7
6 35 700
ADN3 55 700 - lomer ,miocere
3 5§ 700
4 35 760
E. 1. Dupont,Victeria 2 $5 400 Catahoula
3 55 430 Catahoula
) 55 IR Catanouia
] 31 3% Catahoula
& 55 388 Cathoula
7 55 397 Catahoula#®
8 33 420 Catanoula
9 33 30 Latahoula
10 s5 e Greta
1 $5, sh 541 Catahauia
Empak, Inc. i 3N, S5 700# Basil Frio
Bereral Anilire ard Fila Corp. 1 s5 3% Miocere
2 3] 510 Miccene
. 3 EH 38 ¥iocere
Silbraltar Wastewaters, Ine. { 55 woodhlre
#alone Service Co. { 5 £,000
2 S5 3,100
¥eriches co. 1 ss 80 Frio
Monsanto Cheaical Co., Chocolate Bayou 44 ss,clay, sh 133
3 ss,clay
{ g5, sh 4,500 Miccene
2 58, sh 300 Xiocene
¥onsanta Co. ! 85 491 tahoula
2 55 447 Catanoula
Phillips Chemical Co. -2 5 1,235 Lower Granite Wash
0-3 ss 1,223 Lower Sranite wash.
Potash Co. of fAmerica Division { sand 133 Glorietia
Shell Chemical Co. { $5,sh 8%0 Basal,frin
2 g8,sh 830 Basal,F=10
SONICS INTERMATIONAL !
2
Velsicol Chemical Cs. 2 13 ¥iocere
{ $s 1,400
3 85 910
Vistron Corcoration { $5,50 1,300 ¥iddle Frio
2 g3, 5h 1,200 ¥iddle fric
3 s5 £34 iddle Frio
waste-watar Inc. { s 200 Ananuac
Witco Chemical Co.,rouston 2 55,50 0 frio
1 ss, sh 1,343 Frio
witco Chemical Co.,Marshall 3 is 38 Blossom
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CONFINING ZONE CHARACTERISTICS OF CLASS I HW WELLS

FACILITY NAME WELL NO. LITHOLOBY C.1. THKNSS Name
firco Alaska Imc, 2% S5 1,500 Permafrost
1* pernafrost
Stauffer Chemical Co. 3 clay 150
1 clay 120
2 clay 150
Ethyl Corp. 1 maris,chalk ~800 Brownstown, 0zan
Great Lakes Chewical Corp., Main plant 2 sh, @arls 800 Saratoga, Annona
Great Lakes Chemical Corp., South plani 3 shymarls 339 Saratona, Annona
4 sh,marls 335 Saratora, Annona
5 sh,marls 335 Saratoga, Annona
Rerojet Strategic Propulsion Company t 55,511t 500 Valiey spring-Ione
Rio Bravo Disposal Facility ! sh,silt 300 Freeman—Jewetl
SHELL OIL COMPANY
U.S. CORP, OF ENGINEERS AND CHEMICAL CORP.
Kaiser Aluminum & Chemical Co. 1 dol,anhy ° £00 Cecar Keys
Monsanto Company 3 clay 213 lower Bucatunna
‘ 1 clay 215 lower Bucatunna
2 clay 215 lower Bucatunna
Allied Chem. Co. { dol. 712 uoper Prarie cu Chient
Cabot Corp. 2 sh 211 Maguiken
{ sh 21 ¥aquoketa
LTV Steel Company# { sh 398 Eau Claire
Velsicol Corp. { sh, 1s. 274 St. Genevieve
2 sh 110 New abany
Bethlehem Steel Corporation,Burn Harbor Flant c¥ sh 68 B-rao
i Silt. 68 B-raz
General Electric 2
{
Hoskins Manufacturing Co. 1 dol,sh,slt 387 Eau Claire & Granite
Indiana Farw Bureau Cooperative IN3 55,50 23 lower Tar Springs,upper ly
Inland Steel Company# 2 2.5 B-cap
{ sh 200
Midwest Steel 1 88, 5H 700 AVE # Eay Claire
Pfizer Mineral and Pigment Co. 12 sh 68 Eau Claire
2% sh 250 Eau Claire
Uniroyal Inc, # 1 sh 800
United States Steel Corporation INS sh 400 Eau Claire
Sherwin Williaws 3 1s,sh, 55 1,273
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CONFINING IONE CHARACTERISTICS CF CLASS 1 HW WELLS

tate FRCILITY NRE Well NG, LITHCLOEY C. 1. THHNSS Naze
2 lg,sh, 88 , 20
Vulcan Materials Ca. 4 lg,8h, 55 3,800
3 1s,sh,s5 3,800
7 ls,shyss 3,800 kellington o Sizpson
8 sh, 15,55 3,800
3 ls,sh,s8 3,800 Weilington %o Sizpson
KY £.1. Dupont De Nemours & Co. 1 dol, ls. 700 Tremton, Slack 3,Chazy
2 dol,ls 700 Trenton/3lack /Chazy
A American Cyanamd Co. { shy 55 1,360 Aioceme age
2 5§35, Sh 1,750 Miocere age
3 sh, 53 1,750 mlocene aga
§ clay 1,360 Rlocere age
5 clay {,%0 aiccere age -
Arcadian Corporationd { sh,clay $100 sedizentary
fAtlas Processing Co. 1
BASF Wyandotte Corporation D-t sh a7s ¥iocene
Borden Chemical Co. { sh #iocene .
2 sh ¥iocene
. 3 sh
Browning—Ferris Industries (CTCOS) ! shyclay 40~80 shale
Chevron Chemical Co. 2 sh 40 UNKNCAN
. 3 sh 40 unkncam
Citgo Petroleus Corp. # 1 200 Burkeville
2 200 Burkeviiie
4
3
2. I. Dupont,Laplace 7 sh 160 Loper Miocene
8 sh 70 Miccena
3 5h 120 Uoger Miccere
4 sh 100 Lpger Miccere
3 sh 100 Uocer Miocare
2 sh 40 plioccene
t sh 40 aliocenes
Ethyl Corp. of Baton Rouge 1 sh fnahuag Fa.
Beorgia-facific Corporation {
International Mirerals and Chemical Corp. i sh 320 Siigo
2 sh 315 Siigo
Monsanto Chemical Cowmpany,luling plant l sh, 55,511t ~1,200
2 clay ¥
NASA, WMichoud fAssembly Facility® 2 sh
{ sh
Rollins Envirormental Services of LA, Inc i sh,ss 1080 ¥locene
fubicon Chemical Inc. { sh,clay,slt 45
2 ch,clay,slt 35k



CONFINING ZONE CHARRCTERISTICS OF CLASS 1 HW WELLS

813 FELILITY vowe wWEL N, LITHOLESY L.2. THKNSS Name
3 sh,clay,sli 170+
Shell Chemical Company 4 sh,sit,clay 73
5 SH 2
Shell 0il Company, East site 4 ss,clay,sit 300 liccene
5 s5,clay, slt 108 liocere
5 silt,clay 48 Miocene
7 slt,clay, sh 508 Miocene
8 silt,clay 320 ¥iocene
9 silt,clay 400+ Miocene
2 ss,5lt, clay 130#
Shell Oil Company, West site 8 slt,clay,sh 106 Miocene
2 slt,clay,sh 33 Pliocene
3 slt,clay, sh 120 Pliccene
6 slt,clay,sh 140 Pliccene
9 sit,clay,sn 3635 Miocene
Stauffer Chemical Company 2 silt,clay 190 Fieminy
1 silt,clay 320 Fleming
3 silt,clay 330 Flemirg
TENNECD OIL COMPANY ?
: 3 sh ~70 ¥
4 sh ~70
Texaco Inc. 3 sh 200
) sh 200
2 sh 200
! sh 200
B sh 200
Uniroyal Inc. 2 clay,shyslt 150
3 clay,s1lt 120
{ clay,slt,sh = 200 Miocene
Universal 0il Products 7 sh -
) sh
3 clay
Witco Chemical Corporation,bretna 1 sh £00
witco Chemical Corporation,Hahnville 1
2
Wyandotte Chemical Corporation D-2
BASF Wyandotte {
. 2 sh, dol 700 Prairie du Chien
3 sh, dol 700 Prairie du Chien
Detroit Coke Company i ss, 15, dol
2 sh, 15, dol
3 1s,dol, sh
Dow Chea. Co. 5
2 sh Antrim, Sunbury
4 sh Antrim, Subury
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CONFINING IONE CHARRCTERISTICS OF CLASS I MW WELLS
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State FRCILITY NRME WeLL NO. LITHOLOBY C. 1. THHNSS Vame
8
£, 1. Dupont,Montague 1
Ford Motor Co., louge Steel D1
B2
Hoskins Manufacturing Co. 1
Parke Davis & Co. 2
{
3 sh Antrim, Ellswortn
4 sh ~830 Ellsmarth, Antriat
The Upjohn Co. 2
Total Petroleus Inc.® { 1s,5h 400 uoper Baypor+-Michigan
2 sh 61 upper Bell
Velsicol Chem. Corp. 2 sh Coldwater,Antria
3 Filtrol Coro. { sh 312
X HERCCFINA 0B S LAY, SILT 100 SLACK CRExX
16 CLAY,SILT 100(730-850 3LACK CREZX (CREST.PGE
17 R CLayY, s8Il 100(730-650 BLACK CREX
CB & CLAY, SILT 100 BLACK CREEX
CH frzco Steel Coro. 1
2
Calhio Chesical [ne.# 1 imoerweable 7S
2 1acermeanle 73
Chemical Waste Managesent, inc. 6 dol 2,072 Roze
2 do!l 2,072 Some
3 dol 2,072 Joze
! dol 2,072 Rone
3 dol 2,072 Rcae
1A dol 2,072 Rome
Sohio Chemical Comoany, Yisiren 1 dol 400 Eau claire & “ccnestar
2 dol 400 €au claire ! Acchester
3 dol 300 Eau claire & Sochester
United States Steel Corcoraticn { sh, 1s,dol. 1,280 Temstown, fore,
ral sh, 1s, dol. 1,280 Tomstowm, Scve,
K Agrico Chea. co. | £ 61 ford
American Airlires Inc, 2 sh e
1 s 30 wood ford
Chesical Resources Irc. { shy i3 30 Chattarcega



ate

CONFINING IONE CHARACTERISTICS GF CLASS I HW WELLS

FACILITY NAME WELL MO, LITHOLOBY £.7. THXNSS Name
Kaiser i sh 57 Chattancona
2 sh 38 Chatanooga
Rockwell International 1 sh 52 Chattancoga
Sozex 1 sh 24 Woodford
Hagnermill Paper Co. 3 sh, Is, chert ~395
2 15, sh, chert ~3%5
1 1s,sh,chert ~393
fmoco 0il Co. 5
4
3 sh,clay ~1,200 Lissie and Miocere
2 sh,clay ~1200 Lissie, diccene
1 sh ~1,200 Lissie, Miocene
Arco Chem, CO0., Lyondale plant 3 sh 410 fnahuac
2 sh 370 Anahauc
1 sh 400 Anahuac
Badische Corp. (Dow Badische Co.) 2 sh 1,300 ¥ontgomery, Betty
{ sh,clay 1,500 Jasper, Beaumont
Browning - Ferris Industries 1
Celanese Chemical Co. 4 clay 1,200 Beaumount
1 clay 1,300 - Beaumount
2 clay 1,200 Beaumont
3 clay 1,200 Beaumount
Celanese Chemical Co.,Clear Lake plant ! sh 3, 100 Pliocene, Y1ocene
2 sh 3,100 Jasper
Champlin, Soltex & ICI, Corpus Christi Petro 2 ss, sh, clay 1,500
1 sh, 55, clay 1,500 Anahauc
Chaparral Disposal Co. (BFI)# { ls 3,400 Brayburg, Yates
Chemical Waste Management { clay
CHEMICAL WRSTE MANAGEMENT, INC 1 CLAY, SHALE 4000
2
Cominco fmerican Inc. t
Disposal Systess, Inc. 1 sh £00 Oranuac
E. I. Dupont,Beaumount 4 sand, clay 2,470 Lagarto
{ sand, clay 2,470 Lagarto
E. 1. Dupont,Houston plant i 55,50 810 Frio,Anahauc
2 55, 6h 819 Frio Srahauc
3 3 $5,50 810 Fri10, finahauc
£. I. Dupont,Ingleside 3 sg,clay 79 Lagarto
{ sh, 55 2,000 fakville
2 55, Clay 330 Lagarto
E. I, Dupont,Sabine River works 3 sand, sh 810 Jasger, Anahauc
10 ss, sh 810 fnahauc
8 €5, 3h a10 fnahauc
7
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CONFINING IDNE CHARACTERISTICS OF CLASS ! MW WELLS

State FRCILITY Neee Wwell NG, LITHOLOGY C.1. THKNSS Nane

6 s5,8h 810 Jasoer, Anahauc

ALN3 53, sh 810 Jasper, inahace

S §5, SN a10 Jasper, Anahauc

4 sand, sh 810 Jasper, Anahauc
E. 1. Dupont,Victoria 2 sn 1,300 Legarto

3 sh 1,900 Legarto

4 sh 1960 Lagarto

) sh 1,300 Lagarto, Anahuac

) shyclay {, 300 Lagarts

7 sn 1,200 Lagarto

8 sh 1,500 Lagarto

9 sh 1,300 Lagarto

10 sh 1,900 Lagarto

1 sh 1,900 Legarto
Emoak, Inc. 1 sh, ss 800 fnahauc, Burkeville
General Fniline and Fils Corp. { 5s,sh 2,430 pliccene

2 S5, 51 2,490 Pliocene

3 s5, 5h 2,490 Pliocene
Silbraltar Wastewaters, Inc, 1
¥alore Service Co, ! clay, sh,ss 1,300 Lissie

2 clay, sh,ss 1,300 Lissie
Yeriches co. 1 sh 280 " fnahauc
Monsanto Chemical Co., Chocolate Bayou 4% sh,clay,ss 3,500

3 55,30 1,363

{ ss, sh 700

2
Monsanto Co. { ss,sh KA Jascer

2 sh 3,500 Jasaer
Phillios Chesmical Co. -2 is 1,230 Arkosiz Lize

-3 ls 1,245 Arkosic Line
fotash Co. of Awerica Division ! Gyp 283 3laine
Shell Chemcal Co. i sh 60 Sranauc

2 sh 80 fnahauc
SCNICS INTERNATICNAL 1

2
Yelsicol Cheeical Co. 2

{ 00 Berkville

3 sh,ss 425 Anahauc
Vistron Corporation 1 s &00

2 gh £00 Aranauz

3 sh £X0 fimahauc
Nagte-—water Inc. { sh, 53 8,0 Flaminmg
Witco Chemical Co.,Housion 2 sh 830 Anahuac

i sh 70 Frio, anarauz
Witco Chemical Co.,Marshall 3 sh 280 Glenrnze

2 clay, ls,slt Navarrs

Page &



ate
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CONFINING IONE CHARACTERISTICS OF CLASS I HW WELLS

WELL NO. LITHOLOBY C.1. THINSS

WYCON CHEMICAL COMPANY
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SECTION 4

Data on

"The location and size of all drinking water aguifers penetrated
by the well, or within a one-mile radius of the well, or within
two hundred feet below the well inijection point;"






USDW #1 IN THE VICINITY OF CLASS I HW WELLS

THHNSS

Page 1

FoNTLITY oM L, USDY { "wewE DEFTH 105
ferojet Strategic Propulsion Company 1 Laguna Fm. 130 200 200
Agrico Chenm. co. i Verdigris Alluvium 30 10 ¥
Allied Chem. Co. 1 up. Pennsylvanian 1,000
fmerican Rirlires Inc. 2 Nomwate 73 30
1 Nouate 25 0
fwerican Cyanamd Co. 1 Point Bar {160
2 Point Bar {160
3 Point Bar (180
4 Point Bar {160
3 Point Bar (160
- Pmoco 0il Co. 3
4
3 Chicet 1000 300 {2000
2 Chicot 1000 00 {3000
1 Chicot 1000 300 {3000
Arcadian Corporationt 1 Plaguesine aguifers 123 100 360
Arco Alaska Ine, 2% nore
1 none
Arco Chem. C0., Lyondale plant 3
1 Chicot 20 00 NA
2 Chicot 500 500 NA
fireco Steel Corp. 1
2
Atlas Processing Co. 1 Wilcox 300
Badische Coro. (Dow Badische Co.) 2 1,300 1,000 {10,000
1 1300 1000 (10000
BASF Wyandotte 1
2 none
3 none
BASF Wyandotte Corporation D-1
Bethlehem Steel Corporation,Burn Harbor Plant 2% Calumet 6 70 {1000
1# Calumet
Borden Chemical Co. {
2
3
Browning - Ferris Industries 1
Browning—Ferris Industries (CECOS) 1 Chicot 700 200 {10,000
Cabot Corp. 2
1.
Calhio Chesical Inc.# 1A
2
Celanese Chemical Co, 4
1
2
3
Celanese Chemical Co.,Clear Lake glant 1



USDW #1 IN THE VICINITY OF CLASS [ Hd WELLS

FRCILITY NRE WELL MO, USDW 1 NAME DEPTH THKNSS 708
2
Champlin, Soitex & ICI, Corpus Christi Petro 1
2
Chaoarral Disposal Co. (BFI)# 1 Edwards-Trinity 110 110 {3000
Chemical Resources Inc. { Alluvium 32 2 {3000
Chemical Waste Managesent 1
Chemical Waste Management, Inc. 1A Big L1 0 =it 7000 *AX
2 Big Lime 30 350 2000 "RX
3 Big Line 4] 0 3000 ¥AX
4 Big Lime S0 0 3,000 WAX
3 3ig Lise 20 20 2000 wAX
1 Big Lime S 350 000 #ax
CHEMICAL WASTE MANGGENENT, INC {
2
Chevron Chemical Co, 2 unknosm
3 UnKnown
Citgo Petroleua Coro. 1 Chicot, upoer 18 100
2 Chicot, ucper 180 100
5
3
Cominco fAmerican Inc. 1 )
Detroit Coke Cozpany 1 shallow aguifer o}
2
3 .
Disposal Systess, Inc, { upper Chicot 200 200 00
Dow Ches. €o, 3
2
4
8
£, . Dupont,Beaumount 2 Lissie 400 630 ) 1100
1 Lissie 400 3% Y
£. I. Dupont,houston plant 1
2
3
g. I. Dupont,Ingleside {
2 Beaumont clay 300 0 g, 225%
3 Beaumont clay 300 300 £, 225+
£ 1. Dupont,Laplace 7 Shallow Peint 3ar TO* 80 00
& Shallew point bar 703 50 00
3 shallow Poin? bar 704 80 00
4 shallow point bar 70% g0 30
3 Shallow (Ft. BRr) 0% g0 0
2 shallew 70 &0 00
{ shallow (P4, Bar) 70% 80 0
£. I. Dupont,Sabire River works 9
10 Alta-icma £00 130 £30
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USDW #1 IN THE VICINITY OF CLASS T HW WELLS

FECILITY Mawe “RELL NO. USDW 1 NAME DEPTH THKNSS TS
8 Alta-Lowa £00 130 £80
7
5
ADN3 upper chicot
4
5
E. I. Dupont,Victoria 2 Beausont ¢ 20 # ¥ 1,000
3 Beaumont # 300 +# ¥ {,000
4 Beaumont ¥ 300 # ¥ 1,000
] Beaumont  # 500 * 1,000
6 Beaumont ¥ 500 ¥ 1,000
7 Beaumont ¢ 00 ] 1, 000%
8 Beaumont  # 00 ¥ 1,000 #
9 Beaumont # 500 ¥ 1,000 #
T 10 Beauwont # 500 * 1,000 +
1 Beaumont  * 300% * 1, 000¢
£. 1. Dupont De Nemours & Co. 1 Alluvium 113 113 400
2 Alluvius 113 113 400
E.I. Dupont,Montague 1
Empak, Irc. 1 Upper Chicot ¢ 150 150 # 1,700
Ethyl Corp. 1 Cockfield fora.
Ethyl Corp. of Baton Rouge ! Plaguemre £00 3000
Filtrol Corp. 1 Moody's Branch 194 i) 400
Ford Motor Co., Rouge Steel Dt
-2
Beneral Aniline and Film Corp. 1 Chicot ~380 1200 X
2 Chicot ~ 380 1200 830
3
Gereral Electric 2
1
Beorgia-Pacific Corporation {
Bilbraltar Wastematers, Inc. 1
Great Lakes Chemical Corp., Main plant 2 Alluvial deposits 0 85
Breat Lakes Chemical Corp., South plant 3
4
. S
Hasmermill Paper Co. 3
2
1 .
HERCOF INA I6 RECONT (UNCONF INED) 250 {120
1714 RECONT 0 30 {150
0B 4 RECONT 0 3 {150
0B 3 RECONT 0 0 {120
Hoskins Manufacturing Co. 1
{ Glacial [rit
Ind1ana Farm Bureau Cooperative IN3 NA
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USDW #1 IN THE VICINITY OF CLASS I HW WELLS

FRCILITY NAME WeLL NC. CSDN | NAME DEPTH THKNSS DS
Inland Steel Company# 2 glacial drif} 0 1680 {1000
{
International Minerals and Chemical Corp. { Sparta 800 800 (10,000
2 Sparta 800 £00 {10,000
Kaiser {
2
Kaiser Aluminum ¢ Chemical Co, 1 Ocala 370 X0 unknwn
LTV Steel Company# { St. feter ss, 1,474 118
Xalore Service Co. {
2
¥eriches co. 1 Thicot £00 £00 200
Midwest Steel 1
¥onsanto Chemical Co., Chocolate Bayou A+ Upper Chicot 200 200
{
2 Unger Chicot surface {,3C0 573
3
Monsanto Chemical Comeany,lLuling plant i
2
Monsanto Co. { Chicot 1,100 1,000 3,000
4 Upper Chicot 1,100 1,000 3,000
Honsanto Coampany 3 sand and gravel 240 550 0
i sand and gravel 440 440 0
2 sand ard gravel 540 440 10
NASA, Michoud Assembly Facility# 2
1
farke Davis & Co. 2
1
3
4
Pfizer Mireral and Pigment Co. 1% Calumet - 40 avg {1C00
2% Calumet 40 avg {i¢Co
Phillips Chemical Co. D=3 no aguifer
-2 no aguifer
Potash Co. of America Division 1 Ogallala 210 240 460
o Brave Disoosal Facility { Kern River 2,500 2, 10,600
Rockwell International { Floodplain aliluviua 0 varies
Rollins Envirormental Services of LA, Inc { Plaguemre *300 ~700
Rubicon Chemical Inc. {
2
3
Shell Chemical Co. t Chient {,C0 1,000 TS0+
2 Chicot 1350 1600 TC#
Shell Chemical Company 3
3
SHELL OIL COMPANY
Shell 0il Ccsoany, EZast site 2 Alluvius 160 160 {1,000
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USDW #1 IN THE VICINITY OF CLASS I HW WELLS

T FOOTLITY NPME TWELLND DS 1 NOwE DEPTH THKNSS TS
4 Allyvium 120 120 (250
3 Alluvium 120 120 {1,000
6 Alluvius 120 120 230
7 Alluviua 120 120 250
8 Alluvium 120 129 {250
9 Alluyium 120 120 (250
Shell Oil Company, West site 8 Alluvium 120 120 {250
2 Alluviva 120 120 {250
3 Rlluvium 1290 120 (€50
6 Alluviun 120 120 {230
9 Alluvium i 120 {250
Sherwin Williass 2 Boffeyvalle 30 30 2,800
3 Coffeyville 30 30 2,800
Schio Chemical Company, Vistron 1
2
3
Sowex 1
SONICS INTERNATIONAL {
2
Stauffer Chemical Co. 3 Aliuvium 150 {30+ 39
i Alluvius 130 150 39
2 Alluvium 150 130+ 33
Stauffer Chemical Company 2 PMaguemine bonzales 156 6 663
1 Plaguesire-Bonzales 19 S8 863
3 Plaqueaine-tonzales 196 56 563
TENNECT OIL COMPANY ?
3 100" sand 40 challow {1,000
) 100! sand 100 snallcw {1000
Texaco Inc. 5 Norco-Grazercy
4 Norco—-Grarercy
2 Norco-firazercy
{ Norco—-Gramercy
6 Norco—Gramercy
The Uojohn Co. 2
Total Petroleus Inc.# 1 Saginaw formation 443 124
. 2
U.5, CORP, OF ENGINEERS AND CHEMICAL CORP.
Uniroyal Inc. 1 Bongales aquifer 70 375% 10, 000
2 Bongales aguifer )30 375# 10,000
3 Eongales aquifer 750 kYAt 10, 0C0
Uniroyal Inc. % {
United States Steel Corporation 1 Chio River Aguifer ol 48 2%
IN9 upper aguifer BE4 76
ox (hio river aguifer 26 48 2%
Universal Jil Products 8 Sparta
3 Sparta
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USDW #1 IN THE VICINITY OF CLASS I MW WELLS

FACTLITY NAME WELL NO, USDW | NA¥E DEPTH THKNSS TS

7 Sparta

Yelsicol Chem. Corp, 2

Velsicol Chemical Co. 2
3
{

Velsicol Corp. {
2

Vistron Corporation {
2
3

Yulcan Haterials Co. 4 Alluvius/Terrace 20 ~80 ~300
3 Alluviua/Terrace 53 80 ~300
7 Alluvium/Terrace 20 a0 ~300
8 Alluviua/Terrace 20 80 ~300
3 Alluviua/Ter~ace 20 a0 ~200

Kaste-water Inc. {

Witco Chemical Co.,Pouston 1
2

Witco Chemical Co.,Xarshall 3
2

Witco Chemical Corooration,Greina 1 Sard | 200 100 g5

Witco Chemical Corporation,Hahnville 1 )
2

C?
n

Wyandotte Chemical Corooration
WYCON CHEMICAL COMPaNY
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USDW #2 IN THE VICINITY OF CLASS I HW WELLS

FRCILITY NavE WELL MO, USDH 2 KAXE DERTH THKNSS T8
firco Alaska Inc, 2%
1#
Stauffer Chemical Co. 3 Miocene, Pliocene 800 630 2,200
1 Miocene, Pliccene 800 BE0+ 2,200
2 Miocene, pliccene 800 630 2,200
Ethyl Corp. { Sparta sand 300 50 360
Breat Lakes Chemical Corp., Main plant 2 Cockfield form. 100 200 avg 120 avg
Breat Lakes Chemical Corp., South plant X4
i
S
Azrojet Strategic Propulsion Company 1 Laguna Fm. 330 30 200
Ric Bravo Disposal Facility 1
SHELL OIL COMPANY
U.S, CORP. OF ENGINEERS AND CHEMICARL CORP.
Kaiser Aluminum & Chemcal Ca. 1 Avon Park 830 379 base LSDW
¥orsanto Company 3 Uoper Floridan 1,150 220 700
{ Upper “loridan 1,150 220 1,130
2 Upper Floridan 1,130 220 1,130
fllied Chem. Co. 1
Cabot Corn. 2
1
LTV Steel Company# 1
Velsicol Corp. 1
2
Bethiehen Steel Corporation,Burn Harbor Plant o¥ Valparaiso 80 70
¥ Valparasio
Gereral Electric 2
{ 2,760
roskins Manufacturing Co. {
indiana Farm Bureau Cooperative IN3
Inland Steel Company# 2 Silvrian 160 500 {1000
1
Midwest Steel i
Pfizer Mineral ard Pigment Co. 1 Valparaise 45 avg
o Valparaiso 43 avo
Uniroyal Inc, % {
United States Steel Corporaticn N3 middie aguifer 1,832 1,034 4,470
Sherwin Williass 3
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USDW #2 IN THE VICINITY OF CLASS I HW WELLS

State FACILITY v well NO. USDW 2 NAXE JEPTH THENSS TS
2
Yulcan Materials Co. 4
3
7
|
9
AY E.I. Cupont De Nemours ! Co, i MR
2 NA
LA fmerican Cyanamd Co. { Gragercy 210 avgd 100
2 Sramercy 210 avgx 100
3 Eramercy 210 ave* 100
. 4 Gramercy 210 avg# 100
3 Sramercy 210 avg# 100 220
frcadian Corporationt ! alaguemine aquifers 30 360 800
ftlas Processing Co. { )
3ASF Wyardotte Corgoration -1
Borgen Chemcal Co. ~ 1
2
3
Browning~Ferris Industries (CELCS) 1 Evangelire 800 300 (10, G
Chevron Chemical Co. 2
3
Citgo Petroleun Corp. 2 1 Chicet,mddle 400 180
2 Chicot, micdle 400 180
4
3
£. I, Ducont,Laplace 7 Bramarcy-Norce J00% 200 T0%
) Gramarcy-Norco 300+ - %0 TS0
3 Sramary-Norco 300+ 20 7S0%
4 Srasarcy—Yorco 300% 00 TS0%
3 Sranercy-Noreo 00% 200 TS0+
2 samarey 200+ 200 750%
{ Bramercy-‘orco 00# 200 730+
gthyi Corp. of Zaton Acuge {
Georqia-facific Corooration {
international Mirerals and Chemical Corp. i
2
Morsanto Chesical Cempany,luling plant {
2
NASH, Michoud Fssambly Facilityd 2
4
Roliins Envircngental Services of LA, Inc i
Rubicon Chemical Inc, 1
2

q
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USDW 42 IN THE VICINITY OF CLASS I KW WELLS

* FRCILITY wpe WELL NO. USDW 2 NAME DEPTH THKNSS ms

3
Shell Chemical Company 4

5
Shell 0ii Company, East site 4 Gramercy 160 140 250

5] Bramercy 160 149 ex

6 Bramercy 160 189 250

7 Bramercy 160 140 250

8 Bramercy 160 149 250

3 Bramercy 160 140 250

2 Bramercy 260 100 {1,000
Shell Gil Company, West site 8 Bramercy 160 140 230

2 Sramercy 160 140 250

3 Bramercy 160 140 230

6 Bramercy 1680 140 230

9 Brarercy { 1490 250
Stauffer Chemical Comoany 2 aquifer systems 230 80 613

! aguifer systess 230 80 513

3 aguifer systems 230 80 613
TENNECO OIL COMPANY ?

3 200" sand 200 shallow  2,000%

4 200! sand snallow  2,000%
Texaco [nc. 3 Bonzaleg-New Orleans 430 300 638

4 Gonzales—New Orieans 430 300 )

2 Bonzales—New Orleans 430 300 638

{ Bonzales-New Orleans 450 300 638

6 Bonzales-New Orleans 450 300 £58
Uniroyal Inc. 2

3

{
Universal 0il Products 7 Wilcox 190

13 Wilcox 180

3 Wilcox 1%
ditco Chemical Corporation,Gretna { Sand II 400 200 350%
Witco Chemical Corporation,Hahnville 1

2
Wyandotte Chesical Corporation b-
BASF Wyardoite
Detroit Coke Company deep aguifer 70

Dow Chem, Co.

ol sV B 2N B A LI FE R o b
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USDW #2 IN THE VICINITY OF CLASS [ HW WELLS

State FRCILITY N RELL NO. USDW 2 MME DEPTH THENSS 105
]
. . Dupont,Montague 1
ford Motor Co., Rouge Steel D1
D=2
Foeuins Manufacturing Co. { Coldwater SH 448
farke Davis & Co. 2
1
3
4
The Upjohn Co. 4
Total Petroleua Inc, # 1 sands (along pine river 25 i3
2
Velsicol Chea, Carp. 2
S Filtrol Corp. ) ! Cookfield formation 180 208 300
NC HERCCFINA 0B § PEE DEEIBLACK CREEX =0 800 {12016
. 16 OEE DEE & BLACK CREZX 50-850 800 {1500 10
174 PEE CEEIBLACK CREEX 30 8s0 {1s0ri¢
08 4 PEE DESIBLACK CREZH 0 850 (12010
CH frsco Steel Corp. 1
2
Calhio Chemical Inc.# 1
2
Chemical Waste Managessnt, [rc. )
a -
3
4
3
1A
Sohio Chemical Company, Vistren t
2
3
Jnited States 3teel Corporation 1
PR 3
TK Agrico Ches. co. { NA
American Airlings Inc, 2 Cologan k) 110
1 Qologan 73 110
Chemical Rescurces [no. t Checkboard ls. 35 ) {3000
Aaiser 1
2
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USDW #2 IN THE VICINITY OF CLASS I HW WELLS

FACILITY NaME WELL NO. USDH 2 NAME DEPTH THKNSS 108
Rockwell International i Hodenville Fa. 0 19 980
Somex { {
Hammeraill Paper Co. 3
2
1
fmoco il Co. 3
4
3
2
{
Arco Chem. (0., Lyondale plant 3
2 Evangeline 1,870 1,330 340
1 Evangelire 1,870 1370 340
Badische Corp. {Dow Badische Co.) 2
1
Browning - Ferris Industries 1
Celanese Chemical Co. ~ 4
1
2
3
Celanese Chemical Co.,Clear Lake plant 1
2
Champlin, Soitex & ICI, Corpus Christi Petro 2
{
Chaoarral Disoosal Lo, (BFI1}# 1 Santa Aosa 1300 150 3000
Chemical Waste Management !
CHEMICAL WASTZ RANAGEXENT, INC 1
e -
Cominco Aserican Inc, 1
Disposal Systems, Inc. 1 lower Chicot 800 500 240
E. I. Dupont, Beausount [
{
E. I. Dupont,kouston plant 1
2 |
3
E. I. Duoont, Ingleside 3
|
2
€. I. Dupont,Sabine River works 9
10
8
7
6
ADNI lower chicot
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USDW 32 IN THE VICINITY OF CLASS | HW WELLS

State FRCILITY N WELL N, USDW 2 N CEPTH THKNSS IS
3
4
£. 1. Dupont,Victora 2 Lissie 500 30 380
3 Lissie 300 350 80
4 Lissie 500 330 5800
] Lissia 300 330
& Lissie X0 330 580
7 Lissie 300 Rt 80
8 Lissie 0 390 380
3 Lissie 500 330
10 Lissie 300 350 =80
1 Lissie 300 330 S
Zmpak, Irc. t Lower Chicot 260 330
Gereral Anilire ard Filx Corn. . { Evangeline 25600
2 Evangelire 2400
3
Gilsraitar wastesaters, [nc, {
¥aione Service Co. 1
- 2
Yeriches co. { Evangeline 2, 40 {,800 20,000
¥onsanto Chemical Co., Chocolate Rayou 3 Lomer Chicot 1,300 300
3
!
2 Lewer Chicot
Yonsanto Co. t Evangelire 1,560 460 10, 000
2 Evangeline {, 580 480 10, 600
Philligs Chemical Ca.
fotash Co. of Azerica Division
Shell Chemical Co. tvangeline 2,700 - 1,700 1, 7S0%
Evangeline 2700 i700 {, 750+

SCNICS INTERNATIONAL

Velsicol Chemical Co.
vistron Corgoration
waste—atar Inc.

Witco Chemical Co.,Houston

witpo Chemcal Co.,Marchall

N(MHNHMNHNHNNHTUM*‘??
ws O

WY WYCON CREMICAL CCRPANY
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USDW #3 IN THE VICINITY OF CLRSS I HW WELLS

FROILITY M WL NS UDSW 3 N DEPTH THKNSS DS
Arco Alaska Inc, 2%
1%
Stauffer Chemical Co, 3
{
2
Ethyl Corp. 1 Care river form.
Great Lakes Chemical Corp., Main plant 2 Sparta sard ‘ 600 300 avg 350 avg
Great Lakes Chemical Corp., South plant 3X
i
-5
ferojet Strategic Propulsion Company 1
Rio 3ravo Disposal Facility 1
SHELL OIL COxPaNY
.S, CCRP. OF ENGINSERS AND CHEMICAL CORP.
Yaiser Alumnum § Chemical Co. ! Lake city - 1,260 630 unknown
Monsanto Company 3 Lower Floridan 1,730 360 12,060
{ Loer Floridan 1,730 360 12,800
2 Lower Floridan 1,730 360 12,800
Allied Chem, Co. 1
Cabot Corp. 2
1
LTV Steel Company# 1
Velsicel Corp. {
- e -
Bethlehen Steel Corporation,Burn Harbor Plant c* Kankakee S0 40
1 Kankakee
Gereral Electric 2
!
Hoskins Manufacturing Co. {
Indiana Fars Bureau Cooperative IN3
inland Steel Company# 2 St. Peter ss. 1, 113 352 2000
{
Midwest Steel 1%
Ffizer Mireral and Pigment Co. I Kankakee 30 avg
2% Kankakee 30 avg
Umroyal inc. ¥ 1
United States Steel Corporation NS bottom aquifer 4,278 1,906

Sherwin Willlams

(23]
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USDW 33 IN THE VICINITY COF CLASS I HW WELLS

tthyl Corp. of Baten Rouge
Zeorgla-Pacific Corporation
International Minerals and Chemical Corp.
Yonsanto Chemicai Ccapany,wuling plant

N&EA, Michoud Aszambly Facility?

Aollins Snvirormental Services of LA, Inc
Aubicon Chemizal Inc,

State FACILITY N WELL MO, {0SW 3 N DEPTH THKNSS S
2
Yuican Yaterials Co. 4
3
7
8
3
Ky £.I. Dupont De Nesours & Co. 1 M
2 A
LA feerican Cyanamd Co. 1 Noreo 375 avo# 120 220
2 Norco 375 avg* {20 &0
3 Norco 375 avg# 120 g0
) Norco 375 avgs {20 220
3 Norco 373 avg# 150 430
&cadian Corocrationt { slaquemire aguifers 0 ] UnKne
fAtlas Processing Ce. L
BASF Wyandotie Corporation -1
Borden Chesical Co. - t
rl
3
Broming-Ferris Industries (CECOS) { Jasper
Thevron Chemcal Co. 2
3
Citgo Petroleun Corp. 1 Chicot, lower 840 220
2 Chicot, iower £40 220
4
3
Z. 1. Dupont,Laplace 7 Gonzales 700+ 300 3,500
1) Bonzales 7003 - 200 3, 0¢
3 Gonzales 700+ 360 3, 300
4 tonzales 7 200 3, S0¢
3 fonzales 700+ 200 3, 20¢
2 Gonzales 7 300 3, 20¢
{ Gonzales 700 60 53
1
1
2
1
2
2
{
!
{
2
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USDW #3 IN THE VICINITY OF CLASS [ HW WELLS

Witco Chemical Corporation,Hahnville

“RRAILITY e VELL MO, UDSW 3 MAME DEPTH THKNSS 05
3
Shell Chesical Company 4
3
Shell 0il Company, East site 4 Norco 300 50 450
) Norco 300 30 430
6 Noreo 300 550 450
7 Norco 300 330 430
8 Norco 300 320 450
g Norco 300 530 1, 750%
2 Narco 450 130 1,750%
Sheil 0il Company, West site 8 Norco & Gonzales 300 330 450
2 Norco & Gonzales 300 0 450
] Norco & Gonzales 200 330 230
6 Norco & bDonzales 300 350 450
9 korco & Gonzales 300 550 430
Stauffer Chemical Comoany 2 215 80 72
1 215 80 722
3 215 80 722
TENMECD QIL COMPANY ?
3 500" sand T 460 8 £, SO0
4 - 400" sand 7% £, 300%
Texacs Inc. 5
)
2
1
6
Uniroyal Inc. 2
3
1
Universal 0il Products 7 -
)
5
Witco Chemical Corporation,Gretna { Sand III 1,200 600 {10,000
1
2
D_

Wyandotte Chemical Corporation

BASF Myandotte

Detroit Coke Company

Dow Chem. Co.

Ed A TR & B ZVIN A VI o Y PN £ § IS

n
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USDW #3 IN THE VICINITY OF CLRSS I HW WELLS

State FACILITY Nare well VO, LDSH 3 MAME DEPTH THKNSS i1
8
£.1. Dupont,Montacue i
Ford Motor Co., 3ouge Steel D~1
D-2
Hoskirs Manufacturing Co. i Sunoury SH i, 266
Parke Davis & Co, 2
3
4
The Upjohn Co. 2
Total Petroleus Irc.t { glacial drift 105+ B3 400
2
Velsicol Chem. Zorn, 2
bS] Filtrol Corp. l Sparta sand 458 402 250-3
NC HERCOFINA B3
16
174
0B 4
OH Arsco Steel Corp, t
2
Calhio Chemical inc.# 1
2
Chemical Waste Managesent, Inc, &
2
3
5
5
1A -
Sohio Chewical Coapany, Vistron 1
2
3
United States Steel Corporaticn i
s 3
K Agrico Chem. co. { b
fmerican Airlires [nc, 2 Labette 130 200
{ Labette 100 200
Chemical Resourcss Inc, 1 Clevelard sard {20 (T4 {10,
Raiser l
2
Rockwell Internatioral { Newata snale i3 a9
Sczex !
£q Hammerawill Paper Co. 2
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USDW #3 IN THE VICINITY OF CLASS I HW WELLS

CERzILITY MR WELL M. UDSH 3 NRXE DEPTH THKNGS 08
2
{
Rmoco 011 Co. 5
4
3
2
1
Arco Chem. CO., Lyondaie plant 3
2 Jasper 12, 800 2c0 NA
1 Jasper 12,800 250 NA
Badische Corp. (Dow Badische Co.) 2
1
Browning - Ferris Industries 1
Celanese Chemical Co, 4
) {
2
3
Celanese Chemical Co.,Clear Lake plant t .
2
Chamolin, Soltex & ICI, Corpus Christi Petro 2
{
Chaparral Disposal Co. (EFI)# 1
Chemical Waste Managemsent i
CHEMICRL WASTE MANAGEMENT, INC 1
2
Cominco Fmerican Inc, 1
Dispesal Systews, Inc. 1 Evangeline 2,700 1300 760
E. I. Dupont,Beaumount . 2
1 -
€. I. Dupont,Houston plant 1
2
3
E. I, Dupont,Ingleside 3
1
2
E. I. Dupont,Sabine River works 3
10
8
7
5
ADN3
3
4
£, I. Dupont,Victor:a 2 Boliad 850 250 £80
3 Boliad 850 250 680
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USTW #3 IN THE VICINITY COF CLASS [ W WELLS

fage

State FRCILITY Nt WELL NO, UDSW 3 A DEPTH THENSS TH¢
4 Boliad 830 20 580
3 Goliad 820 250 £00
5 Boliad 830 £ £80
7 Goliad 850 25020 £80
8 Goliad 830 250 £00
9 Goliad 830 230 BED
10 Boliad &30 z%0 680
{ Goliad 830 cH0 &80
Enpak, Inc. { tvangeline 2,60 2,180 1, 50¢
General Aniline and Fila Corp. {
’ e
3
Gilbraltar Wastewaters, Inc, {
*alone Service Co. { .
2
Meriches co. {
Yonsanto Chemical Co,, Chocolate Rayou 4%
3
{
2
Yansanto Co. i
’ 2
Phillips Cheaical Co. D=2
-3
Jotash Co. of fwerica Division 1
Shell Chemical Co, {
2
SONICS INTERNATIONAL 1
2
Velsicol Chemical Co, 2 -
{
3
Vistron Corcoration 1
2
3
Raste—water Inc. !
Witco Chemical To.,Houston 2
1
Witco Cheaical Co.,Marshall 3
2
w! WYCON CREAICAL CCHPRNY



SECTICN 5

Data on

"The location, capacity, and population served by each well
providing drinking or irrigation water which is within a five-~
mile radiuvs of the injection well;"






GROUND-WATER USASE IN A 3 MILE RADIUS OF INJ,WELL

FRCILITY vere “iELL M, 10, # O PUkW 3 OF PRWW 6 W USE X Public POP
firco Alaska Inc, o¥ 0 0 0 none
1# 90 0 0 0 4] 0
Stauffer Chesmical Co, 3 30 & 24
i X's] 6 24
2 30 & 24
Ethyl Corp. 1 9 0 9 108, 200#
Great Lakes Chewical Corp., Main plant 2 47 3 44 *
Breat Lakes Chemical Corp., South plant 3
4
3
Rerojet Strategic Propulsion Company ! 2
Rio Bravo Disoosal Facility { 2 one sile radius 2
SHELL OIL COMPANY
U.S. CORP, OF ENGINEERS AND CHEMICAL CORP.
faiser Aluminum & Chemical Co. 1 2,764 B4 2,700
Monsanto Company 3 none 1n injection
{ noneé 1n 1njection
2 none 1n injection
Allied Chen. Co. !
Cabot Cora. 2
1
LTV Steel Company 1
Velsicol Corn. t .
a -
Bethlehem Steel Corporation,Burn Harbor Plant 2% 12
1# 12
Gereral clectric 2
1
Hoskins Manufacturing Co, 1 7
irdiana Fare Bureau Cooperative ING
Inland Steel Company# 2 28
1 28
¥idwest Steel 1¥
Pfizer Mireral ard Pigrent Co. 1¥
bt 3
Uniroyal Irc. # 1
United States Steel Corporation N9 nonet none nong
Sherwin Williams 3
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GROUND-WATER USREE IN A 5 MILE RADIUS CF INJ.Well

State FRCILITY e Well MO, N, $0F PLWW 3 OF PRWW 6 W USE X Public R
2
Yulcan Materiais Co, L)
3
7
8
3
XY  E.I1. Dupont Da Newours & Co. 1 213
2 215
WA fwerican Cyanamd Co, 1 9
2 3
3 9
4 3 .
5 9
Arcadian Corporationt 1 78
Ptlas Processing Co. 1 23
SASF Wyardotta Corporation D-1 7 5 100,000 {00 100
Borgen Chemical Co. l 78
2 78
3 78
Browning—Ferris Industries (CECCS) 1 31
Chevron Chemical Co. 2 5
3 8
Citzo Petroleum Corp.? { 37
2 57
3
3
£, 1. Duoont,lLaplace 7 26 within two mles i 23’ 1.7 2gd 10O 16¢
8 2% wmithin two 31les 1 23 - L7 3gd 100 {00
5 28 within two atlazs i 24 1.7 zgd 100 1o
4 24 within two 31les i 23 L7 mgd (0O 100
3 24 within two ailes i 23 {.7 agg 100 105
2 25 within two mles ! 23 1.7 zgd 100 10,
! 24 1n two xles 1 23 1.7 3gg 100 106
gthyl Corp. of Baton Rouce t 24 5
Seorgia-racific Corcoration ! )
Interraticnal *:inerals and Chesmical Cers, 1 i
2 15
Monsanto Chemical Company,iluling olant : 3
2 3
\ASA, Wichoud fAssembly Facility# g 7
! 7
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GROUND-WATER USAEE IN A 5 MILE RADIUS OF INJ.WELL

FRCILITY NAsE WeLL NG, NG. $ CF PLwW # OF PRWN & W USE X Public POP
Rollins Environmental Services of LA, Inc i EROL 0 11
Rubicon Chemical Inc. i 78
2 78
3 78
Ehell Chemical Company 4 78
3 78
Shell 0il Company, East site 4 14%
3 14 0 14 in use
6 14% 0 14 1n use
7 14 0 14 in use
8 14 0 14 1n use
g 1a# ¢ 14 1n use
2
Shell 0il Company, West site 8 14# 0 14 in use
e 14% 0 14 1n yse
3 " {4% 0 18 in use
6 14% 0 {4 1n use
9 14+ 0 14 in use
Stauyffer Chemical Company 2 33
{ 33
3 3
TENNECO OIiL CCHPANY ?
3 15
4 13
Texaco inc, 3 28
4 38
2 ]
1 28
& 38
Uniroyal Inc. e ) -
3 78
1 78
Universal 0:1 Froducts 7 10
6 10
3 10
witro Chemical Cornoration,fretna 1 i6 co. reported 0
witco Chemical Corporation,Hahnville { 1
2 16
Wyandotte Chemical Corporation -2
BASF Wyandotte 1
2 rone nore none none
3 none none none rone
Detroit Coke Company 1 7
2 7
3 7
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GROUND-WATER USRGE IN A 3 MILE RADIUS OF INJ.welL

State FACILITY hApE WELL MO NC, $0F PUWW # OF PRWN 6 W USE % Puslic M
Dow Chem. Co, ]
2
4
8
2. 1. Dupont,Montacue i
Ford Motor Co., Rouge Steel D-1
02
Hoskins Manufacturing Co, {
Parke Davis & Co. 2
{
3
4
The Upjohn Co. 2
Total Petroleus Inc.# 1 .
2
Yelsicol Chem. Ceorg. 2
) Fiitrol Corp. 1
NC  HERCCFINA 0BS ({30 0 (150
6 (130 0 {150
{78 (150 0 {130
B4 {120 0 {150
CH freco Steel Corso. {
2
Calhio Cheaical inc. % 1
2
Chemical Waste Managesent, Inc. 8
2
3 -
Iy
9
A
Schio Chemical Cospany, Visiron 1
2
3
United States Steel Corporation i
o
X Agrico Chem. co. 1
fxerican Airlires Inc. 2 4 4
t 4 4
Cheaical Aesources [rc. 1 ¥
Kaiser 1 &
2 )
Rockwell Intermational { 4 0 0
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BROUND-WATER USRGE IN R 5 AILE RADIUS OF INJ.WELL

FROILITY NAmE WL NG KC. # U FUsd % CF PRWW G W USE % Public POP
Somex 1
Hammermill Paper Co. 3
2
1
fmoco 0il Co, 3
A
3 138 24 114
2 138 24 114
1 138 24 114
Arco Chee, (0., Lyondale plant 3 142 2 140
2 142 2 140
1 142 2 140
Badische Corp. (Dow Badische Co,} 2 182 14 168
1 182 ’ 14 168
Browning - Ferris Incustries {
Celanese Chemical Co. 4 33 6 47
i 2 ) 47
2 53 6 47
3 53 6 47 .
Celanese Chemical Co.,Clear Lake plant 1 132 12 120
. 2 13 12 120
Champlin, Soltex & ICI, Corpus Christi Petro 2 37 37
1 37 37
Chaparral Disposal Co. (BFI)# 1 126 10 116
Chemical Waste Managesent 1 17 17
CHEMICAL WRSTE MANRGEMENT, INC 1 )=8
2
Cominco Arerican Inc, { ) -
Disposal Systems, Inc, 1 153 5 130
E. I. Dupont,Beaumount 2 26 26
1 26 26
t. 1. Dupont,Houston plant 1 1531 1 140
2 151 11 140
3 131 1 140
E. I. Dupont,Ingleside 3 81 6 75
1 81 & 73
2 a1 ) 75
E. I. Dupont,Sabire River works 3 130 23 127
10 130 23 127
8 130 23 127
7
6 {80 23 127
ADNI 130 23 127
S 150 23 127
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GROUND-WATER USAGE IN A 5 MILE RADIUS OF INJ.weLL

State FRCILITY NA¥E - WELL N3, NG, $0F PLaM 8 OF PRWW 6 W USE % Public PO
4 {80 23 127
£. I. Dupont,Victoria 2 83
3 8s
§ 83
3 as
<) 83
7 as
8 83
9 83
10 85
1
Eapak, Inc. 1
Gereral Anilire and Filnm Corm. t 110 21 89
2 110 2t 8s .
3 {10 21 a9
Gilbraltar Wastewaters, Irc. t 113 3 103
Yalone Zervice Co. { 137 a3 114
2 117 3 114
¥erichea co. 1 143 3 140
Jonsanto Chemical Co., Chocolate Bayou 42 a1 13 7
3 81 5 75
i a1 & 73
2 81 & 73
Morsanto Co. 1 17 13 114
2 127 13 114
Phillips Cheaical Co. b2 750 {Co. recoriad cnmiy 4) 3 70
3 73 (co. reporteg 4) 3 70
Potash Co. of fmerica Division {
Shell Chemical Co. ) 133 N] 130
2 133 3 130 -
SONICS INTERMATIONAL {
2
Velsicol Chemical Co. 3 &b 28
1 e e
3 28 )
Yistron Corooration 1 % ke
2 X'} 8
3 8 %
Waste—water Inc. i >4 2 2
Witco Chemical Co.,Mousion 2 ¥ & 120
1 128 & 120
ditce Chemical Co., Yarshall 3 57 5 2
2 97 3 %2

WY WYCOH CHEMICAL CORPENY
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SECTION 6

Data on

"The nature and volume of the waste injected during the one-year
period immediately preceding the date of the report:"






NATURE AND VOLLME INJECTED BY CLASS I HW WELLS IN 1983

Fraitli N Wil 140s VoL (o) WASTE TYPE
frco flaska Inc. cs ] organic
i 8,048,230 g organic
Stauffer Cheaical Co. 3 not yet injected organics, brine
1 36,792,000 3 brine, arganic
2 14,681,408 g organics, brire
Ethyl Caorp. 1 6,645,000 g E.P. toxic,corrosive waste
Breat Lakes Chemical Corp., Main nlant 2 734,436 g organic, acid
Breat Lakes Chewical Corp., South plant K} organlc, acid
) organics, acid
S organic, acid
Rerojet Strategic Propulsion Company 1 1,330,390 g# {rorganics
Rio Bravo Disposal Facility 1 # organmic, 1norganic, brire, acid
SHELL OIL COMPRNY
U, 5. CORP. OF ENGINEERS AND CHEMICAL COR
B
Kaiser Qluminua & Chemical Co. 1 53, 000,000 g acid, brine
Monsanto Comnany 3 234, 400,000 o process wastewater, contaminated storsmat
er, dilute acig#
1 234, 400,000 ot orocess wastewater, contaminated storewa
ter, dilute acid#
2 234, 500,000 2 DrOCESS uastatater,con‘tamnated storwwat
erdilute acid#
Rllied Chem. Co. t 20,314,740 g acid, organic
Cabot Corp, 2 01 acidysilica compourds
1 60,000,000 g acid,silicon compounds
LTV Steel Company# 1 3, 800,000 g# acids
Velsicol Corp. 1 1NOrganics
2 inorganics
Bethlghem Steel Corporation,Burn Harbor °% organic, 1rorganic, acids, brire
Plant
Bethlehes Steel Corporation, Burn Harbor 1# 4,000,000 g# Inorganic, Organic, acid, brire, aetal
Plant
Bereral Electric 2 brine, organics

Page 1



NATURE AND VOLLME INJECTED BY CLASS [ MW wellS IN 1983

State FRCILITY NRXE WLl NG, YOL (BAL) NASTE TYPE
1 organics
Hoskins Manufacturing Co. 1 10, 90, 000 g organic
Irdiana Farm Bursau Cooperative IN3 56,600 g# spent caustic and acidic wastes
Inland Steel Company# 2 83,720 g Inorganic, brire, acid
{ 89,827,339 ¢ Inorganics, acids, orire, water
Midwest Steel i+ 29,113,000 g2 acid, brire, mater, metal
Pfizer Mireral and Pigsent Co. 1% ] 26,208,000 g organic
2F 26,208,000 g organic
Uniroyal Irc., # { brine, organics, acid
United States Steel Cornoration N9 6,191,000 3% acid, brire, mater
X8 Sherwin Williazs 3 zetals, brire
2 =etals, orire
Vulcan Xaterials Ca. 4 103, 600, 0C0 g* crganics, lnorganics
3 141,900,000 3% Srganics, inorganics
7 151,200,000 a% organics, inorganics
3 85, 400, 000 7% orgames, irorjanics
3 9, 000, 000 g organic, irerganic
Y E.I. Qupont De Memours & Co. ! 23,300,000 o+ acig
2 20, 000, 000 g% acid
LA Rmerican Cyanazid Co. 1 48,000,000 g+ acid, arganic
2 35,000,000 g% sroamic, acid
3 98, 009, 000 5% ac:4, organic
4 S0, 500, 0CQ 5% acid,orgaric
3 71,000,000 z# acid,srzanie
Arcadian Corporationt { 0 ac:d
ftlas Processing Ca. i orine,acig,organic
BASF Wyandotte Corcoration -1 5,504,286 ot acid -
Borden Chemical Co. 1 crganic, acid
2 oroanic, acid
3 acid,organic
Browming-Ferris Industries (CZCLS) 1 26,000,000 ¢* organic,rzetals brine
Chevron Chamical Co. 2 17,788,500 3% organics, acic, water
. 3 73,788,900 g# watar,organies, acid
Citgo Petrolsua Corp. # 1 192,855, 80C ¢ orsanic, brire, ac:d
2 44,382,800 g* acid,organic,brire
4
3
£ 1. Dupont,Laplace 7 54,500,000 g+ groanie, drire
8 croanic, Srire
5 04 groanig,Irine
4 S8,800,300 3% organic, tring, Lnorganics
3 37,800,000 g% organic, Srirg, irorzanics
2 4,200,000 o+ Organic, Iring, INCrIznil
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NATURE AND VOLLME INJECTED BY CLASS I HW WELLS IN 1983

FroILITY IRE Sty VoL (5L WASTE TYPE
{ 34,600,000 g esi* brine, organics
Ethyl Corp. of Baton Rouge 1 161,000 g acid, organics
Beorgia-Pacific Corporation { 0g organic, acid, brine, irerganic, caustic
International Minerals and Chemical Corp 1 5,376,000 g* organic,acid, water
International Minerals and Chemical Corp 2 67,341,788 g* gragnic, acid

organic, acid, brire, herhicides
organic, acid, brire, herbicides
metaly,acid,alkalire
metal,,acid,aikaline

Monsanto Chemical Company,luling plant

M, Michoud Rgsembly Facilityz

Rollins Environmental Services of LA, Inc
Rubicon Chemical Inc.

Shell Chemical Ccapany

Shell 0il Company, East site

Shell Gil Comoany, West site

Stauffer Chemical Coapany

TENNECO GIL COMPANY

Texaco Inc,

Uniroyal Inc.
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<4, 000, 000 g
60,300,000 g#
68,880,000 g#
35,700,000 g *
0g

50, 000, 000 g*
85, 800, 000 g#

82, 300, 000 g¥ -
135, 400, 000 g#
141,400,000 g
133,800,000 g*

4,200,000 g#
14,500,000 g
74,700,000 g#
31,200,000 g*
86,600,000 c*
13,800, 600 g#
0 g*

0 g#

28,000,000 g#*
18, 000,000 o¥
7,588,812 g¢
45,074,346 gt
R, 148 ¢*
59,212,020 ¢#
43,773,072 g%
171,600,000 g#
35, 840, 000 g*
36,800,000 g¥

oranics, brine,alxaline

organic
organic
erganic

arganic, orire, acid, heavy metals
arganic, acid, Srine, neavy ietals

organic
oreanic
organic
organic
organic
orcanic
sroanic
srganic, acid
organics, #ater
orzanics, water
organic, actd
organic, ac:d
Sring*

brineg¥

brine

organic, brire
brire,organic
acid,organic
acid,organic
grganic, acid

acid, orire, oroanic
acid, organic
organic, acid, brine
organic, acid, brine
organic,acid, brire



NATURE AND VOLLME INJECTED BY CLASS 1 MW WELLS IN (963
State FRCILITY W wcll WO, VOL (GAL) WASTE TYPE
Universal Jil Products 7
& acid, brire, zetal, silicon
S acid, metal, brire,sil.con
Witco Chemical Corperation, breina { 78,632, 140 g# orzanig, brire,acid
Witco Chemical Corporation,Hahnville { 86,220,C00 c# metal,acidyorcanic
2 786, 356,000 g* zetal, acid, organic
Wyandotte Cheaical Corcoration -2
Lt BASF Wyandotie ! 0
2 8, 400,000 ¢#
3 8,870,000 g* trine,organics, zefals
Uetroit Coke Company | 26,208,500 1 organic
2 £4,433,000 1# orzaric
3 46,383,000 1% arganic
Dow Ches. Co. 3 CrIanics, 28s *i:::es,:r:ne
2 organig, SBSt1C01CES, Tetals
4 org anzis,“esu‘:zdes,:r:ne
8 organics, pesticides, arire
Dupont , ¥ontague 1 orianics, brine
Ford Motor Co., Rouge Steel gt organics
. 2 organics
Hoskims Manufacturing Co. { 733,000 gt arire, acid, organics, zetals
Parke Davis ¢ Co. 2 brire, organic, acid
1 brire, acid, organics
3 organics, acigs, orine
4 acig, organic, rine
The Upyonn Co. 2 Organics, inorganics {acids, arire)
Total Petroieva Inc.® { arLanics, acidsk
2 organics, acids#
Yelsicol Chem, Corp. 2 brine -
b’} Filtrol Coro { 130,000,000 3 acid mastewater and collacied runeff
\C FERCGFINA 0B S 94, 300, 200% CREANIC RCIDE, @E7ALS, STHER INORGRMILS
16 34, 300, 000 AL CREANIC RACIDE,meRvY X755, TTHER MR
o i
{7 A 34, 300, 600 CREANIC ACIDS, INCAGONICS, FERVY Y743
0B & 24, 300, 002 CREANIT PLIDS, RESVY XETRLS, OTHER INGR
1cs
H fraco Steel Coral acid, orire

Caihio Cheaical Irc. 2

ny ~— o e

Page &

acid, bring, watar
brire,zetal
Srire, detals



MRTURE AND VOLLME INJECTED BY CLASS I HW WELLS IN 1983

FACILITY NANE WELL NG. VOL (GAL) WASTE TYPE
Chemical Waste Management, Inc. ) 3,343, 1.9 c# Varies
2 30, 200,000 3% varies
3 16,062,615 c# varies
4 18,675,830 g# varies
3 26,783,685 o# varies
A 15,0156, 140 g% ¥ariss
Sohio Chemical Company, Visiron ! £4, 600,000 g orgamcally bourd cyanida croups
2 54,600,000 g croanically bourd cyaride grouss
3 £4, £00,C00 g grcanicaily -ound cyarice crouos
United States Steel Corporation 1 19,577. 200 o orjanics, orive
2% 38,773,000 o* oranics,drire
fgrico Chem, co. { 268,361,720 g¥ metals,aeid
fmerican Airlires Inc, 2 ¥etals, [norganic
1 cyanide, vetals, solvents
Chemical Resources Ine. { 18, 000, 200 g acid, brine, nesiicides, arganics
Kaiser 1 48,700,000 o acid, orire,metals
2 48,700,000 g¥ acid, brire, metals
Rockmell International 1 18,000,000 g% alxalire,acid,orcanics
Somex { metals,mirerals
Hasmermill Paper Zo. 3 2uining liguor
2 pulaing licuid
1 pupling liguior
fmoco 0il Co. 5
4
3 182,760, 000 o* organic, brine, spent caustic
2 477,600 o organic,sour water,speri caustic
{ 2,613,000 g# brire, orcanie, sour sater,scent caustics
frco Chem. C0., Lycndale plant 3 arganic
2 36, 134,720 5+ croamic
{ 76,073,450 gt orsanic
Badiscne Coro. {Dow Radische Co.) 2 04 2gueous, orcanic
t 38,800,000 c* AQUECUS, Or7anic
Browming - Ferris Industries 1
Celanese Chemical Co, 4 orgamc, acid
i acid, organ:ic
2 organic, acid
3 organic,acid
Celarese Chewical Co.,Clzar Lake plant 1 143,0C0,C0 g+ organic, acid, metals
2 Qg oreanic, acid, retals
2

hamplin, Soltex & ICI, Corpus Christi
Petro

15,500,000 g%

Page 3

organic, caustic



NATURE ARD VOLLME INJECTED BY CLRSS I HW WELLS IN 1983

State FRCILITY N\ WeLL HO. VOL (3AL) WASTZ TYPE
Chamolin, Soltex & ICI, Corpus Christ: { 1,907,380 3% caustig crzanic
Petro
Chacarral Disposal Co, (BFT)¢ 1 2,600,000 ¢# acid, Srire, pesticides,neraizides, arsa
Chemical Waste Xanagement ! orine, argsnic
CHEMICAL WRSTE BANAGEENT, INC { ARIMARILY F30M PETRCLILM SSFINING AND
TROCHEMICAL INDUSTRIES
2
Cominco fArerican Inc. { s, 000, Co0%
Disoosal Systems, Irc. 1 12,300, & organic, acid, Srine, cesticides, Jetals,
stic, sorubber wasie
£. 1. Duoont, Zeaumount 2 106,200,000 g# arganis, agid, srine, aireral, aetals
{ 122,300, L0 g+ orzanic, acid, orine, airerals, metals
E. 1. Duoont,Houston plant ! 33,360,000 g% acid, organie
2 28,710,000 3% acid, organic
3 organic, ac:d
£. 1. Dupont, Ingleside 3 d, 431,840 ¢ alxalire, segi1um hydroxide
{ 3C1g, arine, orianic
2 0 -% alkalire, sodium vdroxice
E. I. Duront, Sabire River works 5 ac:d, arire
0 new well arcanic, acid, retals
8 100,000 z# orzanic,acid, setals
7
& 3,438,000 g# Organ1n, 3c1a, Irine
ADNI 44,388,000 7+ srganic, acid, orire
3 35,225,000 # 0r;an1:,ac1c;:r1ne
4 €13,423,0C0 2% acic, Irire, orIan:
Z. I. Dupont,Yictoria 2 448, 600, 0C0 1 Sring, rTanic, 1nGriarid
3 49,500,000 g acig, srire, srianic
4 6,500,000 g acid, brane, organic -
3 119,200,000 g aCig, Srire, orIaric
6 128,205,000 3 aeig, Irive, Sroanic
7 117,400,000 3 ac1d, Srine, organic
8 42, 700, 000 3 acid, arine,organ:ic
3 83,500,800 1 acid, frire, organic
10 125, 30¢, 000 3 ac:d, orine, orianic
1 a8, 400,40 1 SrIanic, inersanic
Znpak, Irc. { 36,688,000 # CPZanic, ac12iC, SBTalE, INCYIANIT, wASTE
1 solvent
General Sniline and Film Coro. { 73,070,000 g oroanic, irercanic

face

o
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NATURE AND VOLI¥E INJECTED BY CLASS I HW WELLS IN 1983

FRCILITY MeME e, VOL (SAL) wASTE TYPE
2 01 organic, irorgaric
3 70,330,00 g% organic, inorganic
Silbraltar WYastewaters, Inc. { 44,430,720 g Corrosive, acad, wetals, arganic
Malone Service Co. 1 35,754,240 ¢ acid, brire
2 grganic
¥erichem co. { 81,707,300 g% brire,organmic
Yonsanto Chemical Co., Chocolate Bayou b 0 g% organic
3 12,700,000 ¢# organic
1 00,000 g* grganic, orine, acid
2 376,100,000 n* organic
Yonsanto Co. 1 52,200,000 g# grganic
i 241,£88,000 o* organic
Phillios Chemical Co. D-¢ 9,000,000 g# orire
0-3 26,000, C00 g Srive
Potash Co. of Rmerica Division 1 151,075 o acid
Shell Chemical Co. { 28,000,000 g% orcanic, brine
2 57,000,000 o# arganic,water, brine
SONICS INTERMATICNAL 1
2
Velsicol Chemical Co. 2 Organic
1 organic, metals, acid,
3 organic, vetals, acid
Yistron Corporation 1 26, 208, 000 g Organic, brive
2 Organic, orirve
3 organic
Waste—water Inc. 1 51,840,000 g organic, Brire, acid
ditco Chemical Co, ,Houston 2 acid, or2anic, orire
1 arzanic,acid
Witco Chemical Co,,Marshall 3 acid,
N 2 5,765,760 g acid, organic-

WYCON CHEMICAL COMPRNY







SECTICN 7

Data on

"The dates and nature of the inspection of the injection well
conducted by independent third parties or agents of State,
Federal, or local govermment;"






DATE AND NATURE OF INSPECTIONS OF CLASS I HW WELLS

FROILITY NRE INSR, IAvZ Type Agency Freg
Prco Rlaska inc.
Stauffer Chemical Co. 3
1 a3/07/00  scheduled state annwal
2 83/07/00 neduled state anryal
Ethyl Cora, { 83/03/26  schedule state annual
Breat takes Chemical Coro., Main olant 83/03/e6  schedule state annual
Breat Lakes Chemical Corp., South plant 83/08/26  schedule state annua:
83/09/26  schedule state arrual
83/09/e6  scnedule state arnual
Rerojet Strategic Proouision Company 83/07/13  scheculed CECa annual
Rio Brave Disposal Facility ! 85/01/12  pericoic £
SHELL OIL COMPANY
.G, CORP. (OF ENGINEERS AND CHEMICAL CGRP,
Kaiser Aluairum & Chemical Ce. 84/09/16  schedul=sd state annua.
Yonsanto Company 33/0T/00  pericdic DER monthly report
83/07/%0 TerioLle 0z3 rortniy resorts
83/07/C0  zeriodic DEX rcrthly recorted
Allied Chen. Co. 1 83/08/17  rersodic 1,258 staer
Cabot Corp, 2 83/06/23  schedule EFA anrual
{ 83/06/23 schedula TR annual
LTV Steel Comoany# i 83/01/2%4  pericdic staia otner
Velsicel Corp. ° { periodic state other
2 pericdic state
Bethichem Steel Corporation,Burn Hartor Plant 2%
i B1/07/07 oeriocic state othew
Ceneral Electric 2 B3/09/28 seriodic state ctrer
1 83/09/28  mericdic state otner
Hoskins Manufacturing Co. 1
Indiana Farm Bureau Cooperative IN3 B0/12/04 periccic state cther
Inland Steel Company# 2 85/G5/17  schedule ER
i 83/06/07  cericdac NPDES;RC33+ -erigdic
Midwest Steel 1 83/06/22  routire state athar
Pfizer Mireral and Pigment Co, 12
81/05/20  schecule £e
Uniroyal Inc. # 81/04/20 state annual
United States Steel Corcoration 73/00/00 pericdic state annual
Sherwin Williams scheduled state cuarierly



DATE AND NATURE CF INSPECTIONS OF CLASS I HNW WELLS

State FRCILITY NAYE WELL N0, INSB.DATZ Tyce Qgency Freg
2 scheduled state cuarterly
Yulcan Materials Co, 4 84/04/(0  sc "‘.E‘ddli’d stafe fuarserly
3 84/04/20  scnedul state auarferly
7 84/04/00 state tuarterty
8 84/04/00  scheduled state cuartarly
9 84/04/00 state guarterly
Y E.l. Dupont De Nemours & Co. { sericdic state guarterly
2 ceriodic state cuarter.y
‘A fmerican Cyanamid Co. 1 83/03/13  zericdic state semi-ann
2 83/03/13 ceriodic state 3emL-ann
3 83/09/13 cericdic state semi-ann
3 82/69/13 ceriagic staie sami-amn
3 83/05/13 cericdic zate sami—ann
Arcadian Corporationd { NA hia state sami-amm
At las Processing Lo { zericdic stat semi—ann
BASF Wyandotie Corporation Ot 84/03/C0  cer:oac state semi-ann
Borden Chesmical Co, 1 83/06/14 2
2 33/0h/14 seringie stata seal-amm
3 83706714 rericdic state g29l-arn
Brownirg-Farris Industries (CECCS) 1 84706714 cericdic state, =99 saml-arn
Crhevron Themcal Co. Fd 34/04710 erindic state gami-ann
3 84/04/10 Zerioglc state seal-ann
Citgo Petroleua Corn.d ! 84703716 zemicdic state zemi-arn
2 84/03/16 ceriod:ic statea sami-ann
4
3
£, I. Ducont,laplace 7 34/03/18 seriseic state cemi=annu
) 84/03/716 cericdic state seri-ann
S 84/0’*/"- zericeic state zen1-ann
L) 84/03/ .8 cericdic state €esi-amn
3 %/Oo/i& zeriodic state s2mi-inn
2 84/05/15 reriodic stasz TN ANIFY
! 84/03/12 sericdlc stat2 z@mi-arn
Ethyl Corn, of Baton Rouge l 84/03/22  semi-amnuas state sami-arn
Seorqla-facific Corzoration { 84/G3/C4  pericdic atate zeml-ann
International Mirerals arnd Chemical Coral 1 84/03/27 Seriogle state cgri-amn
2 84/Q3/27 sericdic siate SEfi-ann
¥onsanto Chewical Coweany,luling zlant 1 82/04/12 sericdic state cEmi-arn
2 a3/ca/12 seriagis ssate z21M-ann
NASA, Microud Sssemaly Facilityd 2 33/09/0% zemixdic state gami-arn
1 82/05/C3 seriedis 37ate sam1-
Rollins Envirormental Services of LA, Inc t e5/01/03 scneduled, zerisdic state auarterl
Runicon Chemical Inc. { 84/03/2 saridic state gemi-amm
2 84/03/20 seriodic state seni-arn



w

DRTE AND NATURE OF INSPECTICNS OF CLASS I HW WELLS

ol b woll MU, [har WHTE Tyoe Agercy Frag
3 84/03/20  cericdic state seni-ann
Shell Chemical Company 4 84/06/29  periedic state seni-ann
3 83/07/06 periodic state sami-ann
Shell il Company, East site 4 B4/08/15  schecduled state twice/year
3 84/08/15  scheduled state twica/year
& 84/08/13  scheduled state twic/year
7 84/08/15  scheduled state twice/year
] 64/08/15 sereduled state twice/year
9 84/08/1S  scheduled state gevi-ann
2 schedu.ed stata twica/year
Shell 011 Comoany, West site 8 84/08/15  scheduled state seni-arn
2 84/08/15  scheduled state twin/year
5 84/08/15  scheduled ztate twicafyaar
& 84/08/15  scheduled state SeTL-inn
3 84/08/13  scheduled state Semi-ann
Stauffer Chemical Comoany 2 B4/04/17  guarterly state guarteriy
1 guarterly state cuarterly
3 B4/04/17  quarterly state guarterly
TENNECD OIL COMPANY ?
3 83/03/22 sericdie state * semi-anm
4 B3/08/3i  perictic state semr-arn
Texaco Inc, 3 B4/05/02 sericalc state sem1~arn
4 84/05/02  perodic state sem1-arn
2 84/05/02 rericdic state semy-ann
! 84/05/02 perscdic state ser1-ann
b 83/12/99 periodic state sami-ann
Uniroyal Inc. 2 83/07/12  periocic state seri-am
ki 83707/12 ter1001c stabe semi-ann
1 83/07/12 sericdic state SES1-AnN
Universal 011 Products ¢ 7 periodic state sem-ann
) 83/01/36 neriodic stata SER1-arn
3 83/01/26 sericdic state seni-arn
Witco Chemical Corooration,Sretna { 83/09/1%4  ceriodic state sami-arn
witco Chemical Corcoration,Hahnville 1 83/10/26 periodic stata sem1-ann
2 83/10/26 periodic s%tage serL-ann
Wyandotte Chemical Corporation 02
BASF Wyardotte {
2 83/00/00 annual state cther
3 83/00/C0  arnnual state guarterly
tro1t Coke Comcany 1 79/08/00  scheduls ronthly
2
X 73/06/28 nonthly
Dow Chea, Ca. S
2 periodic state guarterly
4 scheduled state guarcerly

Page 3



DATE AND NATURE CF INSPECTIONS OF CLASS I KW &ELLS

State FECILITY NUE WELL N0, INSP.LATE Tyze Agercy Freg
8 sericdic state guar<erly
E.1. Dupont.Montaque 1 periodic aonthly ?
Ford Moter Co., Rouge Steel D-1 sericdic quarterly
D-2 periodic state guarterly
“oskins Manufacturing Co. ! seriodic staie cther
Parke Davis & Co. 2
{
3 seriodic state quarterly
4 periodic state guartarly
The Ugjohn Co. 2
Total Petroleum Inc.# { sericdic state quarteriy
2 periodic state guarterly
Velsicol Chea. Zoro. 2 sericgic state cuarterly
2 Filtrol Cero. { a3/04/C0  scheguled state tatce/year
\C HERCOFINA 08 3
£
17 8
(B 4 34/08/C0 .
CH Areco Steel Coro, ! sericdic state otrar
‘ 2 eriodic state other
Calhio Chemical inc.# ! 81/12/00 cerictle state ciner
2 cericdic state Qther
Chesical Waste ¥anagesent, Inc. 8 83/12/00 pericalc T ERR annual
2 F/07/00 2Er1CaLC TH, z=4 arnual
3 34/12/C0 ceriodic N, 87 annial
5 84/02/00 cericdic ok, zF4 anrual
3 84/07/00 geriodic A, PR anmual
1A 84708/ pericdic ORI annual
Soh1o Chemical Comoany, Yisiron t 83/04/%0 soneguls state armyal
2 83/04/00 schedula state armual
3 83/04/00 schequls state anmizal
United States Steel Corcoraticn 1 84/06/27 ~eriodlc state annual
23 34/06/27 zarwedic slaie srmial
K Agrico Chea co. 1 83/04/(5  scnedule state annual
Fmerican Airlires Inc, 2
1 84/035/02 scheauls state armual
Chemical Resourcss [ { 84/12/12 schedules stata annual
Kaicer 1 schedule state annual
2 84/33/13 scheouyle ssate arnuzl
Sockwell International { g4/06/12 arnual OSOH annyai
Sceex { 33/08/19 scneduls state anruyal
M Hammerqill Pacer Co. 3



DATE AND NATURE CF INSPECTIONS OF CLASS 1 HW WELLS

FRCILITY NAve well M), INER.IRTE Tyoe Rgency Fregq
2
{
fmoco 011 Co. 3
4
3 84/02/13 schedule state annua.
2 84/02/13 schedule state annual
{ 84/02/15  schedule state annual
frco Chem. (0., Lyondale plant 3 schedule state annyal
2 B4/03/13 schedule state annual
1 84/03/13 schedule state annual
Badische Corp. {Dow 3adische Co.) 2 B4/04/00 annual state arnual
1 84/04/60 stiedule state anruai
Browning - Ferris Industries 1
Celarese Chemical Co. L} 84/02/13 schedule state arnual
1 Ba/02/13 schedule state annual
2 34702713 state annual
3 84/02/13 scheduie state annual
Celarese Chemical Co,,Clear Lake plant { 84/03/13  ccheduls state annual
2 B4/03/15  schedule state annual
Chamolin, Soltex & ICI, Corous Chraist: Petro 2 84/00/00  scheduie state UIC arrial
{ B4/G0/00 schedule -~ gtate UIC anr.al
Chaparral Disposal Co. (BFD# 1 84/05/00 cericdic state anmual
Cheaical Waste Yanagement { schecule stale annual
CREMICAL WASTE MRNACEMENT, INC 1 83/01/%0 AEERLAR QUATERLY
o
Cominco Feerican Inc. 1
Disocsal Systems, Inc. ! 84/03/14  schedule stale TDWR  annual
E. 1. Ducont,Eeaumount 2 83/05/04 scheoule state annual
B 83/05/04  scnedule state, TDWR  arnual
£. 1. Dupont,Houston plant { B4/03/15 schedyla state annua.
2 84703713 scnegule state arrnal
3 84/03/15 schedule state anrial
£. 1. Dupont,Ingleside 3 83/:2/28  c<chedule sraie annua.
1 schedule state annya.
2 83712/28 schedule state annual
E. 1. Dupont,Sabine River xorks g scheauie state anryal
10 scheduie state anryal
8 83/09/2¢ schedule state annual
7
) 83/09/21 scheddle state annual
ADMZ 83/09/2¢ schegule siate annual
] 83/09/21 cchedule state anrual
4 83/09/21 scheduie state arnual
£. I. Dupord,Victoria 2
3

Page O



DATE AND MATURE CF INSPECTICNS OF CLRSS I HW WELLS

State FRCILITY MR wELL M), INGPIATE Tyce Jgercy
§
)
&
7
8
g
0
t 84/04/25  ccampliance TLwA 2/year
Zwpak, Inc, 1 84/03/14  cericdic TOWR anmiai
Sereral fimiline and Filu Corp, 1 84/03/03 schedule state arnual
2 84/03/09 schedule state arrual
3 a3/10/24 scneduls state arrual
Gilbraltar Wastematers, Irc, { a2/18/02 state
¥alore Service Lo, { 83/02/14  soneduje state anrual
o schedule state anrual
Yeriches co. { £S5/02/00 scheduie stata anrual
Honsanto chemical Co., Checolate Bayou 4%
3 83/02/16 state annuai
. { 33/02/186 scned. b ooer state anrual
2 83/¢2115 state
Morsanto Co, { 84/02/G0 scredyle state arryal
2 33/02/16 cericdic 57ate arrmal
Fhillips Chewical Co. -2 83/10/00  sqneaule state oW yearly
3 83/10/00 schegdule 543t "D anrual
Paotash Co. of America Division 1 84/01/12 schequled TTwristatal  anruyal
Shell Chemcal Co. 1 34/03/13 sonedula 5tate annuai
2 84/03/.8 schegule stats annual
STNICS INTERATICHAL {
2
Velsicol Cheasical Co. 2 °
1 83/02/03 sonedyle stata zanal
3 83702793 schecuie state anneal
Vistron Corooration { a&2/03/17 schegulsa B a~nual
2 83/05/25 scneduls state arneal
3 83/03/22 scnenule stase annal
Waste—water Inc, 1 83/04/25 scaeduie statz annual
witco Chemical Co.,Houston 2 34/03/12 schedule state annual
1 34/03/12 sonedule state arnual
: Witco Chemical Co. Marsnall 3 a3/1/1e stnedule state arrual
2 33/ .1/L8 schegduls state arnual

WY AYCON CPExICAL TORPCHY
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SECTICN 8

Pata on

"The name and address of all owners and operators of the well
and any disposal facility associated with it;"






NAME AND ADDRESS CF CLASS I HW WELLS

Page 1

FRCILITY NR#E Address ity Zip
frco Rlaska Inc, p. 0. Dox 100360 Archorage 5331
2.0. box 100360 Anchorage 9951
Stauffer Chemical Co. D.0. box 32 Cold Creek 612
D,0. box 32 Cold Clreek 3eSiZ
9. 0. box X Cold Creek 38E12
Ethyl Corp. p.o. box 729 Magnolla 71733
Ereat Lakes Chemical Corn., Main plant p.0. box 1728 ¢l Dorado 71730
Great Lakes Chemical Corp., South plant Route 2, Box 1B2-X E1 Doraco 71736
Route 2, box 182-X Z1 Dorado 7i730
route 2, box 162-x El Dorado 7i73
ferojet Sirategic Prooulsion Coammany P.0. Box 15655C Sacramento 7813
R1o Bravo Disposal Facility p.o. box 5358 Bakersfield 93288
SHELL OIU COMpaNy 1700 BROADWAY DENVER
U.S. CORP. OF ENGINEERS AND CHEMICAL CDRP, ROCKY MOUNTAIN ARSENAL
Kaiser Aluminum 2 Chesical Co. D. 0. 50X B4h Yulberry 33360
“Monsanto Company SR 257 and SR 252, A.G. Fensarcia 2575
SR 237 and SR 292, 2.4, Penzacola 32578
SR 257 and SR 2%, A.C. Pencacola 5T
Allied Chem. Co. Danville Horks, p.o. Danyilie 51822
Cabot Coro. £AB~0-SiL Division Tuscols §1583
£AB~3-SIL Division Tuseola 51983
LTV Steel Company# Hennenin ®orks -enresin 51327
Velsicol Cerp. p.0. box 354 Marsnall £2441
p.0. box 39% Marshali £2441
Bethiehen Steel Corooralion,Burn Hartor 2lant 2, 0. hox 268 Crestericn 4530
B. 0. Box 248 hesterton 4204
Bereral tlectric 1 Lexon Lane ", Verren 4725
1 Lexon Lane ¥t. Vernaon 47250
Hoskins Manufapturing Co. 71103 County Rd. 23 New Paris 46523
Ind1ana Farm Bureau Cooperative 1200 Refinery Rd. 4, Yernon L7620
Inland Steel Coanany# 2210 Hatling street East Chicago 312
3210 Watling Strest East Chicaos 48312
Hidwest Steel Natioral Steel corg, Portage 46353
Pfizer Mirgral ard Pigment Co, 4501 Evans fve, Valparaiss
4901 Zvans fAve. Valnaraisc
Uniroyal Ingc, # Newport firmy fzsumition Plant, 2.0, Zox 428 Newport 47388
United States Steel Corcorabion P.0.B0Y 39 Bary 46401
Sherwin Williazs 0.0. box 825 Coffeyville 67337



NAME OND ADDRESS CF CLASS 1 HW WELLS

State FACILITY N¥E fddress Iy lit
2. 0. box 853 Coffeyvillia 67331

Yulcan Materials Co. p.o, box 12283 Aichita 87270
.0, box 12283 Wichita 87270

0.0. oox 12283 dichita £7277

%.a, box 12283 Wichita 37270

0.0. box 12283 Wichita 57271

KY £.1. Dupont Te Nesours i Co. p.0. box 1378 Loursvilie 45201
p.0. box 1378 Loursviile 40201

L9 American Cyanamd Co. 10800 iver Ad. westweqo 7009¢
{0800 River road westwegn 760%4

10800 Aiver Road wesiweso 7005¢

{C800 River Road westweqs T35

108G0 Aver Jpad #25twego 70024

Arcadian Corporationt J.0. box 307 Celzmar 70734
Atlas Processing Co. 3333 Micway Ave, Shrevacord 708
BASF Wyandotie Corporation 5.0, box 457 Sersmar 7073
Borden Chesical Zo. %.0. hox 427 geiszar TOTH
7.0, hox 327 celsmar EANCRE

P. 0. box 477 Geismar 7073

Breaming—Ferris Industries (CECCS) p.0. box S416 Lake Charles THEGE
Chevron Themical Co. 2.0, box 70 Seile Chasse 7503
2.0, box 70 3elia Chasse T3

Citgo Petroleus Corp.® 2.0, Dox 1SE2 -ake Charies 700t
0.0. box 1562 Lake Charles T0RN

B.0. 2ox (282 Lake Charies T0EGE

P.0. Bbox 138 Lake Charles TEE

z. 1. Dupont,Llanlace D.0. box 200 Laplace T304
0.0. Sox 2000 Laplace Pty

2. 0. Sox 2000 Laglace 700

7.9, box 2040 .apiace TYEL

2 0. K WKW Laclace TEORE

0.0, box 26 Laplsce TLEE

f.0v 20x 2000 Laolace TCCEe

Ethyi Coro. of Baton Rouze p.0. box Isi Batan Rouce 7082!
Georqia~facific Cornoration 0. 0. box &5 Plagueaire PPN
International Minerals and Chemical Corn. 0,0, bOX 826 Steriirgten 7.3
. 2. 0. box &25 Sterlingteon 7L

¥onsanto Chemical Company,iluling olant 2.0. by 173 Luling 76078
5.0, oox 174 _aiing TCOTC

NEER, Yicnoud Fssemoly Facililyd 2.0, tox 29309 Yew Driaans THES
2.0, Dox 25300 Nest Crleans wlat

Rollins Envirormental Sarvices of &, inc doute 2, bow 1200 Plaguemire TOTSE
Rubicon Chesical ire. 2.0. 2ox 317 gelsmar 7073
p.o. box Si7 Zeiszar 70734

Page



NAME AND ADDRESS CF CLASS I hW WELLS

FrltlilY vt Oddress cIy lip
2 0. box 517 geismar 70734
Shell Chemical Company p.0. Lox 506 Beisnar 70734
8.0, box SO0 Geismar 70734
Shell 0il Cocmpany, East site .0, bex 10 Norco 70079
2.0, ox 10 Norco 70079
2.0. box 10 Norco 76079
p. 0. box 10 Norco 70073
0.0, box 10 Norco 70073
0. 0. box 10 Norco 70079
0.0. box {0 Norco 70073
Shell Oil Company, 'west site 0.0, box 10 Norco 0079
p.a. box 10 Norco 76073
0. 0. LOX iU Noreo 73073
p.0. cox 10 Norco 7CO75
0. 0. box 10 Noroo 70079
Stauffer Chemical Cempany p.o,box 86 St. Gaoriel 0778
2.0. box & St. Gabriel 0778
P.0. Box 86 St. Gabriel 70778
TENNECD OIL COMPONY FQ BOX 1007 cHALYE TS 70044
p.o. btox 1007 chalzette 75044
pa 0. tox 1007 Chaleeite 70044
Texaco Inc. p.0. box 37 Convent 70723
0. 0. DOX 37 Convent 70723
£« 0. box 37 convent 70723
p.o. box 37 Convent 70722
p.o. box 37 Convent 70733
Uniroyal Irc. 0. 0. box 397 ceismar 70734
8.0, box 337 Geismar 7C734
p.c. box Z37 Be1lsmar 76734
Universal 01l Preducts P.0, box 21564 : Shreveoort 71.29
2.0, oox 21566 Shrevenort 71120
p.o, box 2136& Shrevagort 7110
Artco Chemical Corporation,Cretra 7. 0. box 208 Gretna 70054
ditco Chemical Corgoration,Hahnville 0.0. box 210 Hahnyiile 70057
8. 0. Sox 310 Hahnville 70057
dyandotte Chemical Corporation B, 3.BOX 457 JEISXER 70734
3ASF Wyandotie 43¢ Colunhia Ave, Holla~g 43423
451 Columdia dva. ~olland 45523
431 Colunbia fva, Holland 59423
Detroit Coxe Comoany 7817 west Jefferson Detreit 48209
7817 wesy Jaffarzin Detrelt 209

7817 4. Jefferson cetroit
Dow Chen. Co. 4093 Bulidirg Midland 43640
403 Building Yidlang 48540
403 Burlding fadlard 48640



NA¥T AND ADDRESS OF QLRSS [ MW WELLS

State FRCILITY NR¥Z - Sdcress oy Lip
409 Building Midlara 43640
. 1. Juzont,Yontacue 2.0, box 43437 Yontagus 45437
Ford “oter Co., Rouge Steel 3001 Miller Ad. Dearhorn 4a12t
3001 M1ller Aoad Dearsorn 48121
dosk.rs Yanufacturing Ca. 0.0. 20x {278 Y0 ABEL
Parke Davis & Co. 182 Howard Rve, Hollarg 47423
{82 Howard fAve, ~e.lang 43423
188 Homard Ave. Holland 57423

NG

-~

Sy

A

e

The Upjehn Co.
Total Fetroleua Inc.#

Yelsicol Chem. Coro.

nio Cheaical rc.#

b

Chemical Waste Yanagesent, inc.

Sohic chemical Comoany, viziren

tnitec Shates Sheel Corgoration

{aicar

Aeckmall Intarnazicrai
Scmey

Hammerarll Pacer Co

{88 Homard Ave.
7171 Portage
East Superior S5
fast Sunerior S%.
200 Zankson S,

7. 0. zox 8337

0 B0X X7

2.0, 20X 27 {AWY
P,0. 20X Z27(HwY 4
Tl X7

& o

{

2.0, Box &30

5. 8. 0% £GD

p.0. box 58

2, 0. Dox 8%, 1847 SRESTT) STRETT
3356 State “oute 412
3956 State icuse 312
3526 State foute 512
35I5 State Joute 412
3528 State fcute 412
3526 State dcute 512
3.3, Sox 828

2.0, Dox A28

2.0, hox £28

3.0. Sox (27

2.0. Sox 137

2.9. hox 459

2300 Nerih ¥ingo dd.
g. 0. Tox S1003

23C5 Fourth hational ane cuilzing
2.0, SOx 2%

3.0. nox 236

3.¢. box 31803

3.0, zox 121

3.0. Box 1450, Zash Lake id

Holland
Kalamazco
Al=a

Alxa

St. Louis
Jackson
»ILMINGTON
WILMINGTCN
ILMINGTON
Al NINGTON

L )

Perry

Jickery
Yickery
Yigkery
Yicxery
Yickery

0y

Yickery

TR
-
8

'yl
ot

rtlesyiile

ammeray il

r
<

TSN P N VI 40 b“
L (4 '¢ K@ L
EEEEDR
- <

SO O

g

£rnotn
<
¥ l{:

2y
£

F
(2
g

o Lol T
£ (n N oL 0N
Y (v (8 (X

(e O
T HRBER

ey

}‘J i -4
~

&
[ T B O B

bt pem ke

[ Y] >4
[ ET\
[ s S R e Y s R R 4]

~1 o~ -
F g



NAYE AND RDDRESS CF CLASS

51 H

TACILITY AR CITy
Hammermi 11
Hameermi 1l

Rumces dil Co.

frco Chem. C0., Lyorcale plant

Badische Corn. (Dow Radische Co.)

o

Srowning - Ferris Irdustiries
Zalarese Chemical Co.

Celarese Chemical Co.,llear Lake clamd
Chamaling Soitex & iCI, Cornus Chrish:
nanarral Disposal Col (BFD)#

Chemica: waste Yanagement

CHEMITAL WRSTT “ONZGEMENT, M

camince fmerican Ing,

Ousoceal Systzms, Irc,

. 1. Dupoat,ceauzount

c. I. Dupont,rousion oland
T i) t Tyg? o
S, 1. Duoont, Irglesice

€, 1. Ducons,Sasine River sorks

i

. 1, Dupont,Victaria

p.o. Jox 401
2.0, box 30!
2.0. box 401
m 0. box 40i
2.0. box 401
2o, oox 777
p. 0. box 777
8.0. box T77

£02 Copper road

502 Cocper S,

1020 Holecuoe Bivd.

n.0. box £09
2,0, wox SO

5. 0. 20ox 203
0.0. box £0S
0.0, 2ox £8150
n.0. box SELS0
2.0, 20X 10940
p.0. box iC

0.0, ox 1ECS
2. 0. Sox 3263
2. 0. box 353
2. o box 347
p.o. Dox 347
D, 0. box 347
2.0, 0% JJ
0.0, 50x JJ

D 0. ZOX JJ

2. O Box |
2.0, Sox 108
2.0, box 10
Ph 0. D0X 10
2.0, 00x i
2.0, Do L
2.6. cox 1083
5. 0. box {089
0.0, box 2
3,0, Sox 2

w)

"exas L1ty
Texas City
Texas City
Texas City
Texas City
Charelview
Chanrelview
Chanrelview
Freeport
Freeport
Houston

Bay city

Say City

Bay City

Bay City
Houston
Rouston
Corous Chrashy
Corpus Chrasts
lgessa

Corous Christ:
03T ARTHUR
FORT ARATHUR

renston
Seaumount
Beaumcunt
La Sorie
La Jorte

P
<1}
.
Q
"3
-
m

C) 0 3 CY v b= vy
st I Z
woNow

o S

tap | 21 U

oM D

I .

[on I oy
3 3
[V s ¢
- T
iy 10
m

Orange
Crange
Victoria
victoria

vl

&

<t~
as Oy
%I

<

[ A

i iy s
[SATI # SO w2
Lo Jend
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W ND ADDRESS

& LRSS

I WELLS

Pace &

State FRCILITY NRXE Address civy liz
2.0, box 2825 Yictoria 7750
2 0. Dox 2825 Yictora TIHL
P.0. DOX 25¢6 Yictoria 77502
2.0, Dox 252% Victoria T7He
2.0, box 2626 Vicser:a T7%Ge
3. 0. DOX 2825 Yictoria 7730¢
2.0, oox 2828 Victoria 3
2.0. Dox 2525 Victoria T
Emzax, inc, 2000 west Loop Soutn, Suls mousson 77027
Bereral Amlire ard Filn Coro. 3. 0. hox 2151 Texas City 770U
2.0. ox 2141 Texas City 77011
. 0. 2ox 2141 Texas City 77011
J1lhraiiar wasteaaters, Ing, 2.0. ox SS&Y Fustin Tares
Malone Service Lo 3.0. Sox 703 Taxas L.t TTER
2. Q. zox 707 Texas City TTEX
Y2richen oo, 191% Hacen <oag =ousion TSI
¥onsarto Chemical ., coccolate Zayou 3.0, 0% 711 Aivin 77511
5.0, box 711 Alvan el
3.0, bex 711 Aivin 7751l
%0 ox 711 Glvin TS
*onsanto Co. 2.2, 2ox L3l Texas ouiy 7S
2.0, 0% 1311 Texas T TTEH
*hiliips Chemical o, 0. 0. J0x %8 shillics 730
n.0. Dox 1218 “hillcs 72071
Batash Ca. 5f Smerica Division S mi1les M of Dusas Judas 77)ES
Shell Chemizal Cao, 2.0, Z0x £33 Deer Sary TSt
2.6, Sox 2833 V‘em- Jary TS
SCMICS INTZRMATIONAL fnGER
9 iCER
Yelsigei Chemcal Ca. Poute 5, box 227 Reaumont TRAtN
2.0, o 2 Besmony PREDS
2.0, S¢x 327 SRadmont 77708
¥1gtron Corooration 2.8, 20X 833 Jort Lavaca 777"
9.0, ox 439 Port Lavaca 773"
% 0. 0% 533 Jort Lavaca T
waste-warar Ine, S207 Lanclawcos Suy 79088
sitco Chemical Co.,rouston 3220 Srockfield nGL3saN FEIEN
XI0 Zrooxfield =ouston FSEN
witgo Themical Covylarenall 2.0, oy 1433 "arsnall TosT
J.0. 0% 1333 renail 7E570
wf OON TFTMITAL THRLNY I



SECTICN 9

Data on

"The identification of all wells at which enforcement actions
have been initiated under this Act (by reason of well failure,
operator error, groundwacer contamination or for other reasons)
and an identification of the wastes involved in such enforcement
actions;" and






NONCOMPLIANCE IN CLASS 1 W WELLS
FRCILI VY NAde well NU. NONCCHHL, Type
firco flaska Inc. Rt
it
Stauffer Chemical Co, 3 none
1 can't perfora zechamicl 1. test due 3o or to oe apandored in 84
1D
2 nong
Ezhyl Coro. {
Sreat lakes Chertcal Corpe, Main plant 2 annular oress. lease (83/09/25)3RE8: rem notice of violation 83/09/25
edi1al act.pending
Sreat Laxes Chewical Corp., South plant  3X
4
S armulus on vacuus 1ruicated Lzaxk {83/09/ roiice of vioiation (83/10/28)
2B) jHE:nenuing
Serajet Strategic Progulsion Comoany ! nore on record
Riz Frave Drspesal Facility { TFE 5TATE 43S \OT FwARE OF THIS FOCILITY
INJECTING Hur
SrEe. Do CTHERNY
J. 3. CORP. TF ENGINESRS AND CHEMICAL COR
7. i
‘aiser Aluminun & Themical Co, p rored
Monsanto :omoany 3 rore
1 none
2 nong
Ailied Chea. Oo i menitoring and reporting{none reported o inforaal
n questionraire)
Cabot Corg. 2 none
{
LTV Steel Coapany* { well comstruction ¥ coeratiomiRTE0LLTI0N notize of violation
! ROYKOVED
yelsicol Corp. 1 surface prodlems tied :nfo injection wel informal



NONCOMPUIRNCE IN CLASS [ R WElLS

State FROILITY NANE wEll MO, NONCOMAL. Type

1 throuph permit

ro

surface orobless tied into injection ~ei inforzal
1 through cermt

-

N Bethienen Steel Corcoration, Surn Harbor 2%

3

Sethlzhen Steel Corooration, 3urn Farzor L%

Alant
Sereral Elaciric 2 3GA1LQring 3nd rencriing
1
Hoskins Manufaciuring Co. L
In¢iana Fara 2ureay Coocerative N3 none
Inlanc Steel Ccapany# 2
! mor2
Micwest Steel 1* ror2
“fizar Mireral ard Pigment Co # Hydrecnloric spill 3270440
2%
unilroyal (nc. t i
.ritag States Steel Corporation iNg ncre
-3 Sherwin wiiliams 3 rore
2 rorae
Yulcan Xateriais Co. 4 one
3 nore
7 none
3 nore
9 rone
LY £. 1. Dupont Qe Mewcurs t Co. 1 rone
rore oA
A fwerican Cyanamig Co. l moniioring and regorsinct ratice of vigiation
2 RON1TOring and recorting rotice of violation
3 ponitoring and reccriing motice of violation
3
5
Sreadian Corporationt { & %
8tlas Precessing o, {
TACE Wvardottz Ec”:JraLon ! rcre
Sorcen Chemizal Co. i monlhoring ind resorting s0%i0E of visiaticn
2 ;n1torng and rerording rotic2 of vioilatien
3 zonitoring ang recoriing rotice of vislation
Frowning-Ferris industries (CZIDE) ! B}NITCPIAG and »RIortingy o3sing l2ak (1 -otice of violation

Paga 2



s

NONCOMPLIANCE IN CLASS I HW WELLS

FRCILITY NavE acul HG. sloaeleirl, Type

282, corrected)t

Crevron Chemical Co. 2 monitoring records, ircorsisitency in an potice of noncomnliarce
nulus gressure

3 ronitoring recorgs; inconsisiercy in ann notie of Norcompliance
ulus pressure

Citgo Fetroieum Corp.* t well operaticn,momitorirg and reporting®
2
4
3
£. . Dupont,Laplace 7 nonn
6
3
4 none
3 Nore
2 rone
{ annulus moniioring
Ztnyl Corp. of Baten ougs { nore nore
Georgia-facific Coroorazion {
Intermaticra: Yinerals and CThemical Cerp 1 gronitoring and regorting inforeal letter
Inzarratioral Yinerals and Chemical Corp 2 gomitoring, recorting inforral letter
Yonsanto Chemical Company,lLuling plant i
5 .
NASA, Michoud Fssemnly Faciliiyz 2
1
“ollins Invirormertal Services of LA, Ing ! momtoring equio, not nstalled by 33704 admimistratives
/23;Resolved
Audicon Chemical irc. 1 ronitoring and reooriingt rotice of viclation
2 womioring and regorting rotice of vislation
3 well operatiow,omitoring and renorsingt motice of violation
Shell Chemical Company 4 lack of irhibitor fluig in ennulus notice of violation
3 lack of inhibiter Flund in annilus rotice of viclation
Sneil 0il Company, Zast site 4 N/A
3 N/A
& N/A
7 N/A
2 N/A

fage 3



Type

T IN CLASS I MW WELLS
NORCGRAL,

N/R
N/A
N/4
N/R
N/R
N/A

NGNCOMPLIA
WLl ML
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T

NOHCCMPLIANCE IN CLASS T AW WELLS

FRCILITY MR D weil Mo WORCDHPL, Tyoe
SQSF dyandotis !
2 none
3 nore
Jetront Coke Company {
2
3
Dow Chew. Co. )
2 none
4 ncone
8 none
S. 1. Dupont, Montague 1
Ford Motor Co., Rouge Steel 1 none
0-2 rene
Hosking Manufacturing Zo. { Sose 1ncisent inferredy mo getails avail motice of violation
ablet
Parke Davis & Co. 2
!
3
4
The Unjohn Ca. 2
Totai “etreleun Inc.# ! nor
2 rore
Veisicol Chen. Corp. 2 nore
“1.trol Coro, t rore
RERCOFINA 08 3 SUSPECTED LSDW CONTRHIMATION-MISAATICN B
LACK CREEY -
3 SUSPICTED USLW ZONTAMINATICN-AASTZ »IE7R
TION BLRCK CREEX.
17 A SUSFECTED LSDW CONTOMINATION-AIGRATION B
LACK CREEX
(B 4 SUSPECTZD LEDW CONTRMIMATICN-®ARETZ 41534
TICN BLACK CREEX
fArrco Stzel Coro. !
2
Calhio Chemical Inc. {
2
Chemical Waste Maragerent, Inc. 5 »e]l failed mechanmical integrity test Judicial
2 well failed mechanical integrity issi sudical

fage §



NONCOMPLIANCE [N CLASS [ Hd WELLS

RCILITY NARE wel MG, NONCTMPL,

P o

3 well failsd zecnanical integriiy test Jugicaal
4 well failed zacnanical :integmity test Jugicrel
5 well failed sechanical intergrity ‘est Judicral
(R wall failec mecnamical intearity ‘ast Jucicial
Sohio Chemical Company, Yistron { well shut down on 22/11/1C3in). aress.?
iresolyved. ¢
2 contamiralion rotzg In cevera: somitorin
g »ells.
3 contamiration noted in several moniiorin
3 melis,
Lnites States Steel Corcoration ! rore ot
2% commnicatior Yo annuius inforsal
rerics Chem. ool { surety Se
Smerican Arliras ine, - rore
i failed =echanical intzgraly test;iZicerg motizs of
ing 23/11/5.
Chemical fesources Inc. { »ell construc, ocerstion,zonttoring ard Jugisial
regorting®
faisar {
2
fockwell Intarnatioral { sersenmel training ~ecoros incomolete motice
Somex { ’

“ammeralil Sacer Co. 3 fractured confining zove$, Flyig leax jucioial
2 fractured confining zonet, fluid loax judiciail
! fractured confining zonet, FLUID LERY Judicial
facco Jit CZo. S
i
3 rore
2 pxcoeded ermitizg 1n), rate for & conee
QUILVE mONING
{ rone
Srcg Chen, I8, Lyordals plant 3
2 none
{ rore

=3

.
[V ]

(11

o



NONCOMPLIANCE IN CLASS 1 W WELLS

Bage 7

FACILITY wpwt hell MU MURCIARL, Type
Badische Corp. (Dow Badische Co.) 2 none
i none
Bromning - Ferris Industries { THIG WELL PLLBBZD UPGHIGH INJZLTION 2RES IWVESTIGATION
ZURESH
Celanese Chemical Co, 4
1
2
. 3
Celanese Chemical Co.,Clear Lake plant { none
2
Champlin, Soltex & ICI, Corpus Christ: 2 none
latrg
Chamolin, Soltex Y ICI, Corzus Christr | nore
deire
Chazcarral Dizposal Co, (FF1) s { none
Cheuiral waste Monagemant 1
CATMICAL WASTE YANDGEMENT, INC {
2
cominco Fmerican Irc, {
Jisnosal Systews, Inc, { nona
€. 1. Dupont, Beaumount 2 nore
1 nore
€. I. Dupont,Houston alant { nane
2 nore
3 none .
£, 1. Duoont,Inglesica 3 nore
!
2 rore
€. I. Dupont,Sabine River worys 3
10
8 nore
7
&
ADN3
5
4
£, I. Dugont,Victor: 2
3
4
3
&



State

FRCILITY \A¥E

HONCCHPLIENCE TN CLASS 1 AW WELLS

WELL MO

NONCOHPL,

-

yee

Tapak, 1
Sereral nnxl re ard Fila Cc

'

JlA ura,\ \.qr nastEﬂatEY‘S.
“alone Service Co.

Inc

“erichea o2,
“oreanto

-

hemical oo

(g mdn -
Jishran Corooratian

Wastewater re.

P L
A1IC0 Chamical Lo, oustion

iols]
e

T
0., Choeolat

8

3ayou

w o

Cd FO = P2 ea e
[ad

ey e e

3%

c[nﬁ)r\_.t—‘m-—-w
[3V]

L9
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io [ondi A0 S g

-3 [49)

— LJdrTo e

n

gycesced 1n), rate in (381
nore
rore
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ADDITICNAL NONCCMPLIAMCE IN CLASS 1 HW WELLS

FrolLiviame wikl S Rttachment
Ri0 Bravo Disoosal Facilily 1 1. Original bole drilled:l’
redrilled: 1953
&

acids {poind,

Specific oravity,
Joml i Aide rannes

S ;
sanics {som), metals (oo
ol

ect
W
TAZY DID NOT NCW OF THIS PLANT INJECTING
c

T T-E
HW. HCWEVER IN THE VISIT TQ THZ SITE BY THE TASK FCORCE, THIS WAS DICCUSSED
10 SORE LENGHT. THE STATZ CLESZD THIS ~ACILITY FOR A FZa DAYS IN JRN/FZB
g
s

-
(2]
-~
PH
[
=
m
m
03
n
RENE 0]
—
R

!
MG WAS MOT £RCFERLY PROTECTED. THIS INFD WAS
AT HUFT WO WRS DOING R STUDY FOR THE SPERMER

R

[0
2

Karser Sluminum & Chemcel Co. { {mc)Wasta Coxporents:
COMPONENTS oY
Chiorides 28,500
Ayorocaloric acid 21,500
Sodium 33,000
Fluorides 3,300
' Ca 4,800
Ao £, 600
2. permits; other: 1D S3-4I42
2. THE WRSTT CDTARENTLY DISSOLVED PAAT OF THE INJEZDTION ICNE,  wHEN
DOING R CEMENT SGLERIE JCB, TeE HISH ORESEURES CAUEED ABTUT LCU
OF THE CA3ING TJ COLLAPSZ.  DIESZL FUEL WAS INJETTZD TO 9ROTECT
THE LONER PRAT CF THE CRASING AND 7HE MES PRCAZR.  SHIS INFO #F3
CBYAINED ©ROM THE SITE WITIT REECAT.
rmerican Cyanamig Co 1 1. Nonccapliarce actions continued:
lesolution of enforcemert actiom: ronitoring devices will e

inspacted twWice catly, cen system is Deirg replace. Cempany
recorted (84/010/03) that wells comely with class [ starcards.
2. Fermitsy RCRMY: LAY C031TEES0

) o

NPDES: LA COD6TRT

(A Stream Control Comn, asol:

LA ONR Haz, wWaste Notif, 3G0-

18 Solid Haste ¥gi., §00001

LA TKR office of Corserv. Deapmells (-5
L

aticn on “ile -revised 73/07/12.

:{J ]
el

3

E]
2

8 Pir Control Cown, 4120, 329, 548, 55346, 644, 5777, 7077, 733, 109587,
{2077, 1823, 1257,

2, s oo 5¢]

(030 213=210,0C0 0-5 Li-13

4013 000 311 L0

(wcitasta Cozrorents: COMEONENTS o,

4011 NH3-N 1.3% = 13,000

aaste acid G4 3.3% = 53,000
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ADDITICNAL NONCOMPLIANCE IN CLASS T KM WELLS

FROILITY NRa2 WLl NO. Attachment

UIC: 970922

3. Total thickress of ine confinxng tore: 2,480 fi,
&, Annual volume 1njected: 35,700,000 g 83700700
49,380,000 g 32/00/¢0

i 1. Noncompliance actiors corbinuec:
Resclution of enforcement action: December 13980,effluent
iearage ; weil w#as worked over degirming of Jecester 9, 1580,
‘rd qurter, 1933, w»=li coarts @11l be dated, annuius pressure
1 be kept 1200 gsi, unless justified to be lcwer.
Permtsy  RCEA: LAD 008213131 Interior

NPDES:  LQ {008s2 preposal
LIty 970920
3. Total thicuress of the confiring zore: 1,613 ft.
4, Annual voliuze injecte: SO,JOO,vCO g 83/00/C0
£7,200,000 ¢ 82/C0/00
S. Yajor 1rnoection strean comocrents grovzﬂec by fhe coapany:
Orthedichlorchenzene: 10 Choroberzen: 11
Anilirer 1,830 Dramirdipneylnethara:

| Nitroteriene: 143 2758
Dinmtrotoluere: B3 Sherol: 122
Dipherylamire: 18
Toluere Jiamire: S0
“ropylene Dichiorige: 13

TIMNECD QIL CTWOBNY 7 1. EARLY IN THEIR UIC PROGRAM (18837) THIS Weul LEARED INTO A USoW
FRCM CRBRATS #EXM0 ¢/87/85.
Texaco irc. & i, Oripinal fotal depth: 3,565 ft.

2. Mortowmpliance actions continued: .
Resolution of enforvenent acticon: totalizer :rstalied,
womboring devinss repaired, annulus orassure lognend
Company did not agree with this stztzsenty howovar,
they agresd that semitorirg prodiens 3;3 2x1zt,
3. Permits: ~azardous saste - fadzral Gnterim status)
Hazardous waste - stabte (interim statys - 31-B0-310-11)

NRDES: LA 0005041

[
lﬂ
lh

e |
Do
oy
o
u.
"U
x>
puvi
=

1

i
>

¥
ot
oF
ur
(5 ¥)
fe R}
C} -
.

o

( n
1}
LX\

v

. Ap Iho

u
&, Arnual voluze ingecisd:y 43,773,072 9 33/06/C
7,067,308 q dz2/00/20

{wctwaste Couporents:  COUFCNENTS e
Sour wataer

Jage 3



ADDITICNAL NONCOMPLIANCE IN TLASS I MW WELLS

SECILITY NRE weil YO ftiachment

mical Corporation, Cretn 1 !v Origiral *otal deptn: 7,500 £,
2. Noncoapliance achions continued: selihead does not have acequate

L“

i
aotective darrier, FEICLUTION: Prategtive farrier instulled
in 33/04/C0.

L Permits: AR ooe frem OLZo4 LRD
RCRR: LAD Q42A28CCE  Interiw status
NPDES 1 LACL0TETE actiye

Uity 37038

i, Annual volume 1nyectaar 78,832,140 3 33/00/00
82,700,334 3 82/C0/00
{we)4asta Ccpoorents:  COMPONENTS st |
etnancl 1,000
~uAf1te 2,000
. 753 %0
Nazhtha trace
Chiorice trace
reotanre trace

e 330 avg {300-50Q)

o 3,000 avyg (3, 000-5,000)
20D 5
Heavy rydrocarbon

.-
o

-

. Zrigiral total dzethy 3,841 f1,

. Soncownliarce actions continueg:

Resolution of enforcesent action: mechamicai 1ntearity
A2s eon resiored and tne pecsssary MONLLOring Quisment
has zeen 1pstal.s,

R
crocraticn, Hannville 2

A2 g -

3 Permits: SCRAr  LAD CAZATOSLA Interimydart 2 odue 34/12/G0
NPRES:  LAOOCSTSS [nterin,amariing serat
apolication ’
Jids 5%EL fgrerariiire applization
in 34/04/00
3, Anaual veluwe inosczaas 1,318 ¥ 5L 83/00/CO (¥=L000 7
1,520 M BRL B2/00/0Q (=000 )
{wc) 43st2 loncoments:
@WT? TIIN OF WAGTZ CALCULATED 730X 703 11,1000 SAD waTER
{CA.5%) ASELMING EOLAL WETOLS AD JRERMICS.
!CCI\ #1\- =
Croanies 5,200 avg
¥213l5 3y 00 avy
feias 4,300 avg
water  33,IR=78L, 00
—

S. TIS ranges:y L0,C00-15, 0005 M orangesy a-ll,

Yanufacturing S0, 1 1, Morcompliancs acsions comtlnued: Assolved) Fearings =ouid o
- ' e -
held 1n Srent of She ¥irsral wells fGovisory Board,



ADDITIONAL NONCOMPLIANCE IN CLASS I HW WELLS

FACILITY NAXE Wkl NO, Attachment

2. RCRA code from 0.5.%. 3 #ID (270010812
3. Capacity: 14,000,000 GRY,
{wc)Waste Comoorents:  COMPOMENTS peA

Carbonates 63
Bizaroarates 260
Chlorides £00
Xa 1, 100
Cr 7.6
Ca 3
Mg 1
Velsicol Chem. Cors. 2 1. The annual quantity of waste gererated on site wiil

vary frow an anficipatsd 3,000,000 gal. (12,500 fons)

in 1583 to ™ 40,000,000 gal, (167,000 tons) 1n sunzequent
vears {data taken from EFA nermit aoplication),

#INCIDENT INVOLVING RCCIZENTAL CINTAMINATION CF FEZD w174 PEB

(72}

ohio Cheaical Cospany, Vistron { 1. contamnation noted in several monitoring welis,
(nc)Haste Counoerents:
COMPCNENTS %
Oroanic Cyanide 400
HH4 4 avg
Thloride 830 avg
Total Solids 4,000
Metracrylonitrils {22

H
C
W

Chemical Fesourres lre, : {, Morccanliance actions continued:
Sesolution: operating coapary crurrently operating under
consent agreesent, Civil action cending in district cours.
worting, other, ’
2. Actual date of
3. Cperational sta
4, Mo, of water we

nitial 1rjection rot orovided.
s: oinbzraitiant

s #ithin 5 mie radius: 3 irrigation selis,
H COBOCNENTS P
Acids

Alkalines

Caustics

Cyanide

-erhie1dss

Jesticides

insecticides

1°
o
B
£l
1313
=
.
jo
3
o
1§
"
5
g)
-4

L. Injection terainated 71/05/00,

2. Mor—ceanliance actions continued: eucessive injechion oressure;
irccupletely nlugged old atandoned o1l and gas szlls

ied Yo contamination of grourd ard surface sater,

Page §



FODITIOMAL RONCOMPLIANCE IN CLASS [ W WELLS

State FACILITY NAXC wel L NO. fttachaent

(hc)" ste Comoonents:  COMRTNENTS oeM
Filtrabie solids 20,0
monfiltradie solics 225,000

Suifate 17,500
“oruate 1,220 avg
fretate 1,250 avg
Chloride 230

2 {. Inrection tersinated: £3/09/00,
2. on-cezoliance actions continued: excessive in

1=
incomolataly olugged olo abandoned o1l and gas wells
led to centamination of cround ard surface wafer,
3. Injection oressure contimesd: reduczg to 1100 afler acizizin
. {mei¥asta Coaperants:  ZOMPONENTS olay |
Filtratle solids SC,C'CO
ronm-filirabla sclics gzs, 0
Sulfate 17,500
Formate 1,250 avg
Featate 4,250 avag
Chicride 20
! I, Injction teruinazed T1/05/00,
2. }Lcn- cz0i1arCR actions ontlnued: excessive injeClion oressure
ircezpletaly olugged old and asangonsg 01l ang gas
»alls contamrated curface ard oround wmater,
(wmeiMaste Conoorents:  COREDNINTS 004
{lirabis solids 0,000
ror—filiranlie solids 225, %0
duifate 17,500
Formate 1,220 avyg ’
Sgetate 1,250 avg
Chioride =20
X Zrcaning - Forris Ircusiriss { LHIGH INJECTION SRESSURES WAY B8 ILE 7O THRMST IN THRE 38EDIFIC

ARAVITY OF THE SRSTE INJECTED.  well AAS FZEN RTIDMILETED o=
DI h .m_a L".\“:‘

valore Service Co. 2 1. Sorcomoliance actions continued: #ell ocerilion, ronitiring
arg reccriing, 7S-li-14 /0 Iressure On annulus) recorder fers
ret inking. 80/19/78 wrartherized discharie Yo the oord.

SONITE INTERRATITNAL : : UCSURFACE SPILL S8 3 RESULT TR OTRR OBLIN ST STATT WAL Tk
COARONY CLEoN L2,

Page S



WRSTE CHARRCTERISTICS AT NCRCOMPLIGNCE

ety

FR )

pes ery

RELLS

WASTE TYPE

Stauffer Chemical

Great Lakes Chemical Coro., ¥ain plant

Great lakes chemip

Percjet Strategic Propulsion Cowdany

819 Bravo Disposal Facility

Haiser Aluzinus &

forsanto Tc4pany

Allied Chew. Co.

cabot Corn.

LTV Stee! Coucany

s -
Yelsicol Coro.

Gernaral Elzctric
indiana Fara Bu
t L

nland Steel Coana

Co.

al Corp.,

Chearcal Lo

ur2ay Cooperasiva

l)’*

n

o

south plant 3

—

rore

can't perfors wechamc! 1.iest due o or

13p

rone

annular press. lpake (83/09/28):RE

edial act.perdirg

annulus on vacuus indicated leak (83/0%/

26) jRE:perding

none on record

THE STATZ »AS MOT RWARE OF THIS FRCILIT

INJECTING Flaw

noret

mra

ronitoring and recorting(rone recorted o

n guestlonealire!}

nong

well construction
I Workover

surface probless bizd inlo 1nmjection

1 through peraut

ce schiess ti1sd into anjeciion sel

surfac
1 through pera}

somtoring and recorting

norg
nora

Page |

3

organics, orire

drire, organic

organics, brine

organic, acid

organie, acid

Incrganics

arganic, 1norgame, orine, actd

acid, brire

orocess wastesatar, contameated sto
er, dilute acice

process wastewater, cortamrated st
ter, dilute acic#

orocess aastewalar,contaminated sto

A

er,dilute acic#

acid, ornanic

acid,silica cowcouncs

brive,organics
spent caustic ard aclidic wasies
Inorganlcs,acxdslb,lle Jater



WASTE CRARRCTZRISTICS AT MONCOMPLIANCT well$

State FRCILITY Ngve Well NO. NONCTHPL, WhSTE TYFE

Micmest Steel 14 rone acid, brine, natar, setal
Ffizer Mireral and Pigment Lo, 1% Hydrocnloric sprll 22/04/C9 arjanig
United Gtates Steel Corporation IN9 nore acid, brire,water
) Sherwin Wiliiams 2 none wetals, brine
3 rora wetals, brire
Yulcan #aterials Co. 4 nore organics, inorqanics
3 nore organics, inorganics
7 rore organics, 1r0rganics
8 rore organics, incrganics
9 none orjanic, 1noriani?
<Y £. 1. Quoont De Nesours & la, i rore acid
. 2 nore acid
A raerican Cyanamid Co, . monitoring arnd recortingt aCig,organic
2 acnitoring and regorsing crianig, acid
3 sonmitoring and raporiing aelt, orcanic
frcadian Coroorationt 1 U acud
BREF wyancottz Coracralicn o1 nore acd
Zorden Chemical CZo. : sonivorang and reforting orcama,actd
2 zonitoring ard raparting cr~anic.ac‘d
3 monitorir] and recorting acid, orzany

g

Breeming-Ferris Incustirizs (CECLS!

b -

i e . maea ’ i ~ -y == -
moniioring and reporiing: casing L23k (L Jrgamic,zsiais,orire

82, coreected)d

Chevron Chemicai Co. 2 acniioring veCoros, InCCrsisitEncy L0 In orIanics,acid,wsaler

1

3 MOMLEOrING FRCONCS) IACIrSIEiErcy 1noann wadlEr, Srganils, il
M -
glus cressure
. . n s - e a - Ry
Citgo Petrecleun loro.d { wall operationyzoniiorirg ang recoptingt srzario,orive acil
= 1 - - - R
Z. 1. Cupent,bLzaniace 7 noPs lrganic,Irine
] rere SrCANIg, IrIne irInIatics
3 Nore GrUENIT, IrIng, rariasics
2 rong OrTANIC, Trire, 1TCIET LD
{ annulus reniioring Srire, orgEsics
grthayl Cora. of Za%cn Gouge . rere acid, craanics
IntErnational Mirerais ang Themicas Cors enltorirg ard rEsorting croarigg acid. saler
.
Interrational Minerals and Chemical Corn 2 aoritoring, remerting cracnig, acid

Faze 2



ALILITY xARE

NASTE CHARACTERISTICS AT N

WELL NC.

NCNCOYPLIANCE WELLS

NONCOMEL,

WASTZ TYOS

ollins tnvirormental Se

Qubicen Chemical Inc,

Chell Chemecal Cemoany

Shell Oil Comoany, East

Shell 011 Comoany, West siie

-

Stauffer Chemical Cescany

TENNECQ Q7L COMBANY

Texaco Ing,

Umiroyal irc.

Universal 01l Feeduets

Services of LA, Inc |

/23:Res0lved

woniforing a

AONILOrInG arg

N/R
N/8
N/8
N/R
M/A
N/A
N/R
N/4
N/A
N/R
N/R
nons
nere
nore

e O W oY Ut o 0 e WD o~ oYL e N TO e

3 Barrier oosis
nitoring

4 Barrior posts
nitoring

3 moniioring

4 semitoring ¢

romtoring eculn, ot instalisd ©

#ell cperation momioring
jack of irhibit a
lack of irhibitor fluig @

USDW CONTFMINATION, CLEAN U7

resartiry

ard reporfirgt

ard resortirg#
tar flulg in anruius

inoannulo

oo

TeR8e

IN PR

~oriiucys To

ard Sreass in contisous o0

2 momitorang 1 orecorting;fesciutioriirsial
la. of recorder

1 continuous moniiaring

& somtoriry arc regoriirct

1 rore

2 ncre

3 rcne

8 nmomitoring ard renorting; Fosolulicn: ce
nding

tor g £y Resolutiomioe
3 zomtoring ard resoriinc; Aesoluilawoen

Page 3
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WASTE CHARACTIRISTICS AT NONCOWPLIANCE W&LLS

State FRCILITY NA¥E WELL N, NCNCCMRL. WRSTE TYFE

oing

—

aitco Chesical Corocration, Sretna no apparent [D#jirconsistent moritoring  orianic, arire,acic

equipeent

-

emical Corcorstion, “annville Nope 2eral

¢

MZ
LA
L2

co

[£%]

annelus - injeetion comunicationgresaly metal,acid, orgamc

ed¥
¢ BASF Wyardotie

Jew Ches. Co.

Ford dotor Co., Souge Sizel

L? C1 0 x> T o O
X
R
a3
3
0 3
OO
I T 1
d3 w3
o
=
ot
4
-
9
[44]
Ut
ot <t
e
3
Vo
I'$
ny
i
s
73
i
1
[+

no

Hoskirs Xanufacturing Co.

H
o 3
L >
-
3
»a
€1
wn
3
<
ve
o}
"
n
3
-3
'
&
3]
m
s s
[
povt
—
w0
w
<
o
—
Ve
)
-3
v
3
LY
0
e
‘e
[81
-
)
-3
w?
48}
pod
ol
£}
Y
5
in
ot
s
o
ur

-

Total Petroisus inc.t

ny e e
A
5

T
3
(I
[+ 93
pa 3
ry
N
a
)
o
'y
wn
"w

Velsiool Chem, Coro.

¥g Flitrol Coro. { rare 010 wastewatsr and Tallscian v

e - B AR A Ay g A AT TR A P R AGARyTA Am7em e smAvgen _marng
L “ERCIFINVA 74 SUSTECTID USDh TONTRMINATIIN-®IGRATION B OCREANID SCIIZ, INORGANIZE, -TAVY
| ary roco
LA CREEX
- S FMTL AT A e AAA ARRAGTA AmTRA  mnpay e s e
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WASTE CHARACTERISTICS AT NONCOMPLIANCE WELLS
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"Such other information as the Administrator may, in his
discretion, deem necessary to define the scope and nature
of hazardous waste disposal in the United States through
underground injection.”






OPERATICNAL STATUS AND RCRA 1D FCR CLASS 1 W WELLS

State FrLIniTY g Wit STATLS RCRA 1D
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%] fLTIVE A4D F3i28iz2i
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N Bethienem Steel Corsoraiicrn,Burn Harbor Flard Jr achive AR DTN
1 active IND GR3313433
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Hoskins Manuficturing Co. i Active IND 230615H78
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% azardoned 4
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CPESATIONAL STATUS AND RCRA ID FOR TLASS T HW WELLS

Jtate FACILITY \AKE Well NG, 5TATLS LA

3 active L4 o0deiaiel
Shell Chemical Commany 4 activel
3 activel LAD (03313133
Snelt 01l Comoany, Cast site 4 sctive LRD £031388Z72
3 ichive oD nAtaesTe
5 active LFD G08188573
7 active 10D 3CB186ET3
8 acsive LAD C081E8TTS
3 active LD 006186373
2 abardonec# LAD COB1LBRITS
Shell Gil Cemoany, West siie 8 activel LRD 9B0622.C4
2 active LAD SB0GEZR1CH
3 active LED S50EzE 0k
& abandoned* LAD 730622104
3 active _PD 380622104
Stauffer Chemizal Coupany 2 activel] LAD S8Cec778!
{ asanconed t L03 3506cTIES
3 active AD 38Ces700:
TEANECT OIL COMPRNY ? RBRANDCNED
K] active Lhg GLalTeIeT
4 ackive LRD {CBLTIT0T7
Texaco Inc. 3 active LRD 0B34BSI4E
4 active _AD (50A8T14E
¢ activel LAD (RZEATINE
1 activel L) CaSebliis
6 activel LAD 0BS4HATME
dniroyal Inc, 2 active LRD 008154050
3 active BD COGIF4LES
1 active JAD C081%42RD
Universal D11 Preducts 7 constructicn .
& act
5 activel JAD TET7ICEELT
A1tco Chemical Corporation, Sretna { active LAD 43426008
1tco Chemicat Corcoration, -anrvilie 1 active LAD REATISLE
2 active LAD CRIATITE
ayandotia Chewical Corporaticn 0-2 serrittad AD CA0TTRECS
?] BASF Wyardsite { aza“foned
2 ackiva %0 048223386
3 active ¥1D 048223325
Zetrort Coke Tivpany i fetive 055114704
2 Aotive JEALIETI
3 AT IVE CE3Ll470a%
Tew Chem. Co. ] abanconsc
2 asancoras
4 aharcomen
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OPERATICNAL STATLS AND RCRA ID F I MY WELS
Stat CLCILITY Mok el STATUS sCEe
8 atandoned M0 0007E472E
2.1, Dupont,Xontaque 1 abanaorent 1D Q0C8OSELL
Ford ¥otor Co., fouge Steel >t atardorect X¥ID 08718831
2-2 act:ve
Soskins Manufagiuring Co. ! active ¥iD 230273t
Parke Davig & C 2 abarcened
{ abandoredt
3 active
3§ active XD GCe0LI5e3
The Ugjohn Ca. 2 Sardaoned
Total Petroleua Inc.# { anandoned "D COSII310
2 acTives Y% C0SIIELY
Velsizco Cara. 2 ac%ive MID 000722423
b Filtral Coro, 1 30Tive 30 CO8153304
NC FERCTFINA 8 s SBENDCNE
5 -ﬁaht NZD T/E3
{74 QETHUF\‘D T
B4 SBENTCNED
CH Areco Steet Coro. i active
2 aciive CHD J0423Laz]
Calhio Themical Irc.® i active
2 acrive AT Me2TTIE!
Themical Waste Yanacesent, Inc. 5 rctive CRD A20IT83
2 LTIVE CFD NE0272313
3 Flat AT IR TE02735.3
3 acsive D ECETI3E
3 active THD 020273357
5 SBANDCNED T CHDTE0273313
Schio Chemical Cosmeany, Yistron i active IR0 NAZlETCaw
2 aC%ive
3 active
United States Steel Coracration 1 active CRD C0SI02477
2% active IRD COZiCesTY
X Agrico Chea. oo, A active D 29085355
Arerican Quirlires lno, 2 nardirg
. 1 acdive KD CGLAZASEM
Chemical Fesources [ro, 1 act RO Q00=0ZE5S
Kaiser { achive
2 ach1ye TRG CRAsEETEE
fccumall Interraticna. : acyive CAD 07I2zEs
Somex { alarqoredt 4D NRITTIRET
e Hammermill Cacer Co. 3 asarconsc

Paze &



CPERATICNAL STATUS AND RCRA 1D FOR CLASS I MW WELLS
Starn FROTLITY v PERRXIR STATLS RCA 1D
2 asandored
i abanconed
X frooce 11 Co, 3 nermittec®
4 newmittect
3 active: TXD DQ8OB0E3S
2 activel TYD 003080523
{ activel THD GOACRNSES
frco Chem. (0., Lyondale olant 3 abardoneg# TXD 028275783
2 active XD 058273753
{ active TXD GSR27EVR3
Radische Corn. {Dcw Badische Ca.) 2 Fctived TXD 008081637
{ active TXD 003031557
Browning - Ferris Industries i gending TXD 0007191C4
Celanese Chemical Co. 4 activel XD NESLANT0S
{ active
2 active
3 active
Celanese Chemical Co.,Clear Laka nlant 1 active TXD 078542255
2 activel TXD QT84T
Chemnlin, Soltex & ITI, Corpus Christy Peim 2 activel TXD COO8ZE44S
1 activel TXD (OCE2L645
Chaparral Oiscesai fo. (BRI { actiye TID 5.270017
Chemical Haste Yananemsnt ! active TXD CCG75128%
CHEMICAL whSTE RAGEFENT, IXC 1 ACTIVE TAZOH0CBI8ESS
2 AENDINGE
Cominco Frerican Irg, 1 changeovert T{D CBLTISI0C
Disposal Systews, Irc. { aciive XD MG7LEa2
£, 1. Dupont,Bsaurovrt d activel TAT CGElElid
i agyivel TDCOaI8L 01
£. 1. Duponi,Houston plant i ackive
2 active
3 active XD 08077222
I, 1. Duoont, Inzlezice 3 active TXD CB3101TZ4
1 fetived XD MR3ICHTE
2 activel TID CR3INITI4
2, 1. Dupont,Sapine River words 3 tived
10 active YD (OBOT7ZEL2
a activel TL GOE0TER4L
7 abardored?
) active
£oNz fetives TXD 03075842
3 iotive
4 activel
E. 1. Ducont,Yictorma e active TXD 008123317
3 achive YD 03122217
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CPERATICNAL STATUS AND SCAR 1D FOR CLASS [ Wi wgll3

FACILITY NAE wELL M S5TATUS RCRA 1D
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