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ACTI ON: Regul atory determ nati on.

SUMVARY: Section 3001(b)(2)(B) of the Resource Conservation and
Recovery Act (RCRA) requires the Adm nistrator to determ ne whether
to pronul gate regul ati ons under RCRA Subtitle C for wastes fromthe
expl orati on, devel opment, and production of crude oil, natural gas,
and geot hermal energy. The Adm nstrator nust nmake this determ nation
no later than six nonths after conpleting a Report to Congress on

t hese wastes and after providing an opportunity for public comrent.
The Agency has conpleted these activities and has deci ded that

regul ati on under RCRA Subtitle Cis not warranted. Rather, EPA wl|

i npl ement a three-pronged strategy to address the diverse

envi ronnental and progranmatic i ssues posed by these wastes by: (1)

| mprovi ng Federal programs under existing authorities in Subtitle D
of RCRA, the Clean Water Act, and Safe Drinking Water Act; (2)
working with States to encourage changes in their regulations and
enforcement to inprove sonme prograns; and (3) working with Congress
to devel op any additional statutory authorities that may be required.

FOR FURTHER | NFORMATI ON CONTACT: For further information on the
regul atory determ nation, contact the RCRA/ Superfund hotline at (800)
424-9346 (toll free) or (202) 382-3000.
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. Summary

This action presents the Agency's regul atory determ nation
required by section 3001(b)(2)(B) of the Resource Conservation and
Recovery Act (RCRA) for drilling fluids, produced waters, and other
wast es associated with the exploration, devel opnment, or production of
crude oil, natural gas, or geothermml energy. RCRA requires the
Adm ni strator to determ ne either to pronul gate regul ati ons under
Subtitle C for wastes fromoil, gas, and geothermal exploration,
devel opnent, and production, or that such regul ations are
unwarranted. In making this determ nation, the Adm nistrator is
required to utilize information devel oped and accunul ated by the
Agency pursuant to a study required under RCRA section 8002(m. The
Agency conpl eted this study and published its results in Decenber,
1987 in a Report to Congress entitled
"Managenent of Wastes fromthe Exploration, Devel opnment, and

53 FR 25446



Production of Crude G I, Natural Gas, and Geot hermal Energy."

In conpleting the Report to Congress and this determ nation, EPA
gat hered and evaluated information on all of the issues raised in
section 8002(m, including three key factors pertaining to wastes
fromthe exploration, devel opnment, and production of oil, gas, and
geot hermal energy: (1) The characteristics, managenent practices, and
resulting inpacts of these wastes on human health and the
environnent; (2) the adequacy of existing State and Feder al
regul atory prograns; and (3) the econom c inpacts of any additi onal
regul atory controls on industry.

In considering the first factor, EPA found that a w de variety of
managenent practices are utilized for these wastes, and that nmany
alternatives to these current practices are not feasible or
applicabl e at individual sites. EPA found that oil, gas, and
geot hermal wastes originate in very diverse ecologic settings and
contain a wide variety of hazardous constituents. EPA docunented 62
damage cases resulting fromthe managenent of these wastes, but found
that many of these were in violation of existing State and Federal
requi rements.

As to the second factor, EPA found that existing State and Federal
regul ati ons are generally adequate to control the managenent of oi
and gas wastes. Certain regulatory gaps do exist, however, and
enf orcenent of existing regulations in sone States is inadequate. For
exanpl e, some States have
insufficient controls on the use of |andfarm ng, roadspreading, pit
construction and surface water discharge practices. Sone States |ack
sufficient controls for central disposal and treatnment facilities and
for associated wastes. nl The existing Federal standards under
Subtitle D of RCRA provide general environnental performance
standards for disposal of solid wastes, including oil, gas, and
geot hermal wastes, but these standards do not fully address the
specific concerns posed by oil and gas wastes. Neverthel ess, EPA has
authority under Subtitle D to pronmulgate nore tailored criteria. In
addition, the authorities available under the Clean Water Act (CWA)
or Safe Drinking Water Act (SDWA) can be nore broadly utilized, and
efforts are already underway to fill gaps under these prograns.

n 1 Associ ated wastes are those wastes other than produced water, drilling
muds and cutting, and rigwash that are intrinsic to exploration, devel opnent
and production of crude oil and natural gas. See Section Il D bel ow.

EPA's review of the third factor found that inmposition of Subtitle
C regulations for all oil and gas wastes could subject billions of
barrels of waste to regul ation under Subtitle C as hazardous wastes
and woul d cause a severe econom c inpact on the industry and on oi
and gas production in the U S. Additionally, because a |arge part of
these wastes is managed in off-site comercial facilities, renoval of
t he exenption could cause
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severe short-term strains on the capacity of Subtitle C Treatnent,

St orage, and Disposal Facilities (TSDFs), and a significant increase
in the Subtitle C permtting

burden for State and Federal hazardous waste prograns.

As explained in nore detail in Section IV of this notice, EPA
found that regul ation under Subtitle C presents several serious
probl ems. First, Subtitle C contains an unusually |arge nunber of
hi ghly detailed statutory requirenments. It offers little flexibility
to take into account the varying geol ogical, climtol ogical,
geographic, and other differences characteristic of oil and gas
drilling and production sites across the country. At the sanme tine,
it does not provide the Agency with the flexibility to consider costs
when applying these requirenents to oil and gas wastes. [Page 25447]
Consequently, EPA would not be able to craft a regulatory programto
reduce or elimnate the serious econom c inpacts that it has
predi cted. Furthernore, since existing State and Federal prograns
already control oil and gas wastes in many waste managenent
scenari os, EPA needs to inpose only a |limted nunmber of additional
controls targeted to fill the gaps in the existing progranms. Subtitle
C, with its conprehensive "cradle to grave" managenent requirenent,
is not well suited to this type of gap-filling regulation. EPA
concluded that it would be nore efficient and appropriate to fill the
gaps by strengtheni ng under the Clean Water Act and Ul C prograns and
promul gati ng the remai ning rul es needed under RCRA under the |ess
prescriptive statutory authorities set out in Subtitle D. This
narrower approach would al so reduce di sruption of existing State and
Federal control prograns.

Thus, the Agency has decided not to promnul gate regul ati ons under
Subtitle C for wastes generated by the exploration, devel opnent, and
production of crude oil, natural gas, and geothermal energy for the
foll owi ng reasons:

(1) Subtitle C does not provide sufficient flexibility to consider
costs and avoid the serious econom c inpacts that regulation would
create for the
i ndustry's exploration and producti on operations;

(2) Existing State and Federal regulatory prograns are generally
adequate for controlling oil, gas, and geothernmal wastes. Regul atory
gaps in the Clean Water Act and U C program are al ready being
addressed, and the remaining gaps in State and Federal regulatory
prograns can be effectively addressed by fornmulating requirenents
under Subtitle D of RCRA and by working with the States;

(3) Permtting delays would hinder new facilities, disrupting the
search for new oil and gas deposits;

(4) Subtitle Cregulation of these wastes coul d severely
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(5) It is inpractical and inefficient to inplement Subtitle C for
all or some of these wastes because of the disruption and, in sone
cases, duplication of State authorities that adm nister prograns
t hr ough organi zati onal structures tailored to the oil and gas
i ndustry; and

(6) It is inpractical and inefficient to inplenent Subtitle C for
all or some of these wastes because of the permtting burden that the
regul atory agencies would incur if even a small percentage of these
sites were considered Treatnent, Storage and Di sposal Facilities
( TSDFs) .

The Agency plans a three-pronged approach toward filling the gaps
in existing State and Federal regulatory prograns by:

(1) Inproving Federal prograns under existing authorities in
Subtitle D of RCRA, the Clean Water Act, and Safe Drinking Water Act;

(2) Working with States to encourage changes in their regul ations
and enforcenment to inmprove sone prograns; and

(3) Wwrking with the Congress to devel op any additional statutory
authority that may be required.

EPA plans to revise its existing standards under Subtitle D of
RCRA, tailoring these standards to address the special problens posed
by oil, gas, and geothermal wastes and filling the regul atory gaps.
Al so, the Agency is noving ahead with inmprovenents in its NPDES and
Ul C prograns under the Clean Water Act and the Safe Drinking Water
Act. EPA also plans to work with Congress to obtain any additi onal
authorities that may be required. For exanple, Subtitle D of RCRA
currently does not provide EPA with the authority to address
treatment or transportation of wastes. Throughout the process of
i mproving the Federal regulatory program EPA will work closely with
States to encourage inprovenments in their regulatory prograns.

1. Background

Section 3001(b)(2)(A) of the Solid Waste Di sposal Act of 1980
(Pub. L. 96-480), which anmended the Resource Conservation and
Recovery Act of 1976 (RCRA), prohibits EPA fromregul ati ng under RCRA
Subtitle C "drilling fluids, produced waters, and ot her wastes
associ ated with exploration, devel opnent, or production of crude oil
or natural gas or geothermal energy" until at |east 6
nmont hs after the Agency conpletes and submts to Congress a
conprehensi ve study required by section 8002(m (also added by the
1980 anendnents). Section 8002(m directs EPA to conduct
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[A] detailed and conprehensive study and submit a report on the
adverse effects, if any, of drilling fluids, produced waters, and
ot her wastes associated with the exploration, devel opnment, or



production of crude oil or natural gas or geothermal energy on human
health and the environnment, including, but not limted to, the
effects of such wastes on humans, water, air, health, welfare, and
natural resources and on the adequacy of neans and neasures currently
enpl oyed by the oil and gas and geothermal energy drilling and
production industry, Governnment agencies, and others to di spose of
and utilize such wastes to prevent or substantially mtigate such
adverse effects.

The study way to include an anal ysis of:

1. The sources and vol unmes of discarded materi al generated per
year from such wastes;

2. Present disposal practices;

3. Potential danger to human health and the environnent from
surface runoff or | eachate;

4. Docunented cases that prove or have caused danger to human
heal th and the environnment from surface runoff or |eachate;

5. Alternatives to current disposal nethods;
6. The cost of such alternatives; and

7. The inpact of those alternatives on the exploration for, and
devel opnent and production of, crude oil and natural gas or
geot hermal energy.

The 1980 anmendnments al so added section 3001(b)(2)(B), which
requires the Adm nistrator to make a "regul atory determ nation"”
regardi ng the waste excluded from RCRA Subtitle C regul ation.
Specifically, within 6 nonths after submtting the Report to
Congress, and after the opportunity for public hearings and public
comment on the report, the Adm nistrator nust "determne to
promul gate regul ati ons” under RCRA Subtitle C for oil, gas, and
geot hermal energy waste, "or that such regulations are unwarranted."
Section 3001(b)(2)(C) also specifies that any new regul ati ons under
RCRA Subtitle C for the crude oil, natural gas, or geothermal energy
i ndustry would not take effect until authorized by an Act of Congress

EPA was required to conplete the study and submt it to Congress
by October 1982. In August 1985, the Alaska Center for the
Envi ronment sued the Agency for its failure to conplete the study by
the statutory deadline. EPA entered into a consent order obligating
it to submt the final Report to Congress on or before August 31,
1987, and to make its regulatory determ nation by
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nodi fi ed, extending the deadline or submttal of the final Report to
Congress to December 31, 1987, and requiring the regulatory



determ nation to be made by June 30, 1988. In accordance with this
schedul e, EPA conpl eted the technical report on nethodol ogy in

Oct ober 1986, the technical report on the waste sanpling and anal ysis
in January 1987, the interimreport in April 1987, the draft report
in August 1987, and the final report in Decenber 1987.

EPA's Report to Congress, "Managenent of WAastes fromthe
Expl orati on, Devel opnent, and Production of Crude G I, Natural Gas,
and Geot hermal Energy,"” was [Page 25448] transmtted to Congress on
Decenmber 28, 1987. A notice announcing the availability of the
report, as well as the dates and | ocations of public hearings, was
publ i shed on January 4, 1988 (53 FR 82). EPA held public hearings on
the report in Washington, DC on February 23, 1988; Denver, Col orado,
on February 25, 1988; San Francisco, California, on March 1, 1988;
Anchor age, Al aska, on March 3, 1988; and Dallas, Texas, on March 8,
1988. The coment period on the report closed on March 15, 1988.

EPA' s Report to Congress provides information on all of the study
areas mandated by RCRA section 8002(m. The Agency received
approximately 150 witten comments on the report and heard testinony
at the hearings from 105 individuals. Al individual comments and
transcripts fromthe public hearings are available for public
i nspection in the docket. The docket also contains a summary of al
the coments presented at the hearings or submtted in witing, along
with EPA's response to these comments.

A. Technical Sunmary of Report to Congress
1. Definition of Exenpt Wastes

Section 3001(b)(2)(A) exenpts produced water, drilling fluids, and
"ot her wastes associated" with the exploration, developnent, and
production activities. These are general terns that do not identify
all of the specific waste streans to be exenpted and studi ed. For
study purposes, EPA broadly defined the scope of the exenption for
oil, gas, and geothermal energy wastes to include not only produced
waters and drilling fluids, but also related wastes (referred to
herein as "associ ated wastes"), generated during the exploration,
devel opnment, and production of crude oil, natural gas, and geot hermal
energy resources. The Agency excluded fromits study those wastes not
uni quely associated with exploration, devel opnent, and production of
crude oil and natural gas which are not exenpt from Subtitle C
regul ation (e.g., used batteries and waste sol vents).
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For geothermal energy, the definition of drilling-related wastes
was identical to that of crude oil and natural gas wastes. Exenpt
wast es uni que to geothermal energy production operations included:
Waste streans produced from materials passing through the turbine in
dry-steam power generation; waste streams resulting froma geot hernal
energy fluid or gas that passed through the turbine in flashed-stream



and binary power plants; waste streans resulting fromthe geother mal
energy products passing through only the heat exchanger in binary
operations or through the flash separator in the flash process; and
nost direct use waste streans. A nore detailed description of the
scope of the exenption and study appears in section IV.D. bel ow.

2. Waste Quantities and Characterization

In the Report to Congress, EPA estimated that 361 mllion barrels

of drilling waste were generated in 1985 from about 70,000 crude oil
and natural gas wells, and that over 800,000 active production sites
generated 20.9 billion barrels (including produced water injected for

enhanced oil recovery (EOR)) of produced water during that year.
Associ ated waste, such as workover fluids and tank bottons, are
produced at the rate of 11 mllion barrels per year. For geothermal
energy wastes, EPA estimated that approximtely 111, 000 barrels of
geot hermal energy-related drilling wastes were generated in 1985,
along with 56 billion gallons of liquid wastes (geothermal fluid and
condensed steam) from both binary and flash process plants, and 8
billion gallons of liquid waste from direct use of geothermal energy.

For crude oil and natural gas wastes, EPA sanpled |iquids and
sludges from several locations. Drilling fluids were sanpled at
drilling operations while produced water and tank bottons were
sanpl ed at production operations. Sanples fromcentral treatnment and
di sposal facilities and central pits contained
m xtures of all wastes including associ ated wastes. The Agency found
that organic pollutants at |levels of potential concern (levels that
exceed 100 tines EPA' s heal th-based standards) included the
hydr ocar bons benzene and phenant hrene. I norgani c constituents at
| evel s of potential concern included | ead, arsenic, barium antinmony,
fluoride, and uranium

Tank bottonms, an associ ated waste sanpled and anal yzed by the
Agency, contained significant |evels of contam nants of concern, with
sonme | evel s exceeding the reference doses (RfDs) for noncarcinogens
or the risk-specific doses (RSDs) for carcinogens (health-based
standards) for these contam nants. n2

n2 It is the Agency's policy to consider Maxi num Cont am nant
| evel s (MCLs) (established by the Ofice of Drinking Water) when
avai |l abl e. Where an MCL has not been devel oped, RfDs for
noncar ci nogens and RSDs for carcinogens will be used to set
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-- Maxi mum Cont am nant Level (MCL) is the enforceabl e drinking
wat er standard, based on health and technical feasibility, attained
at the tap. This measure is used when ground water is the main
exposur e pat hway.

-- Reference Dose (RfD) is an estimate (wi th uncertainty spanning



per haps an order of magnitude) of a daily exposure to the human
popul ati on (including sensitive subgroups) that is likely to be
wi t hout an appreciable risk of deleterious effects during a
lifetime." [Integrated Risk Information System (IRI'S) Vol. 1
Suppl enment ary Docunent ati on Appendi x A, EPA/ 600/ 8-86/032A.]

-- Risk-Specific Dose (RSD) is the daily dose of a carcinogen

received over a lifetime that will result in an incidence of cancer
equal to the specific risk level. The risk level of A and B
carcinogens is 10E -6 (1 in 1 mllion) and for C carcinogens it is

10E -5 (1 in 100,000). [51 FR 21667, June 13, 1986.] The cl asses of
carcinogens are: Class A = human carcinogen, Class B = probable human
carci nogen, Class C = possi ble human carci nogen. [Both RfDs and RSDs
are converted into nmedium specific concentrations using intake
assunmptions for selected routes of exposure. They are expressed in
nmg/ kg/ day. Surface and ground water (ingestion): 2 liters/day for a
70-kg adult for a 70-year exposure. Air (inhalation): 20 cubic neters
air/day for a 70-kg adult for a 70-year exposure.]

Anal ysis of the constituents of several geothermal energy waste
streans indicated that sonme of the production wastes exhibited the
corrosivity characteristic and extraction procedure (EP) toxicity for
certain netals. Factors such as managenent practices, dilution and
attenuati on of the contam nant, and hydrogeol ogi cal characteristics,
affect the risk to human
health and the environnent presented by these cheni cals.

3. Current and Alternative Managenent Practices

A wi de range of managenment practices are enployed for crude oi
and natural gas wastes. The technol ogical diversity is the result of
wi dely varying geol ogical, climtological, ecological, topographic,
econom ¢, geographic, and age differences anong drilling and
production sites across the country and
partially account for varying State regul atory requirenments. There
are, however, variations from State to State in the stringency of
managenent practices which are not wholly attributable to the varying
physi cal settings of the operations.

Current practices include the use of reserve pits for drilling
wast es; | andspreading of reserve pit contents; disposal of produced
waters through Class Il underground injection wells;
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di sposal of produced water in unlined pits; discharge of produced
water to surface waters; roadspreading; use of commercial facilities
for treatnent and disposal of drilling wastes and produced water; and
sone practices unique to the Al aska North Slope, such as the use of
sem per manent production-related reserve pits, and discharges to the
tundra. Less frequently used current [Page 25449] practices discussed
in the report are closed-cycle drilling nud systenms, annul ar di sposal
of produced water and drilling fluid, and trenching of reserve pits
to di spose of reserve pit fluids.



These practices vary substantially in the protection they provide
to the environment. While changes in State regulatory requirenents
over the years have |led generally to the use of nore environnmentally
protective technol ogi es and nmanagenent practices, there is a need for
i ncreased novenent to nore protective approaches for discharge to
ephemeral streanms, surface water discharges in estuaries in the Gulf
Coast region, road applications of reserve pit contents and di scharge
to tundra in the Arctic, and annul ar di sposal of produced waters.

For the mmjor waste streams, EPA was unable to identify any new
technol ogies in the research and devel opment stage that offer prom se
for wide application in the near term Mre w despread use of the
best existing technol ogi es, however, would provide substanti al
addi tional protection for the environment in many areas.

Wast e managenent practices unique to geotherml power generation
wast es include cl osed-cycle ponding, reinjection into the producing
zone or a nonproduci ng zone, and consunptive secondary use. In
California, production wastes are tested for hazardousness, using the
California tests for hazardousness, before disposal to determ ne the
appropri ate di sposal nethod.

After direct use of geothermal energy fluid for heating purposes,
these fluids can be discharged to surface waters, injected into the
produci ng zone or a nonproduci ng zone, and consunmed by secondary
uses.

4. Evidence of Damages

To determ ne the types and severity of damages caused by crude oi
and natural gas wastes, EPA assenbled information on a substanti al
nunber of danmage cases, 62 of which were fully docunented and passed
EPA's "tests of proof." These cases were based on recent information
gathered fromthe States of Al aska, Arkansas, California, Kansas,
Kent ucky, Louisiana, M chigan, New Mexico, Ohio, Oklahoms,

Pennsyl vani a, Texas, West Virginia, and Woni ng. These damage cases
were extensively reviewed by the States, industry, and third parties.
On the basis of all available information, the study found that
wastes from crude oil and natural gas operations have endangered
human heal th and
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caused environnental damage when managed in violation of State and
Federal requirements. In sone instances damage occurred where wastes
are managed in accordance with currently applicable State and Federa
requi rements.

The mmj or categories of wastes responsible for damages incl ude
reserve pit wastes, fracturing and acidizing fluids, stinulation
chem cals, waste crude oil, produced water, and other m scell aneous
wast es generated by the exploration, devel opnent, and production of
crude oil and natural gas. The various categories of damages to, or
endanger nent of, human health and the environnent contained in the



Report to Congress include:

-- Damage to agricultural |and, crops, epheneral streans,
livestock, and threats to endangered species, fish, and other aquatic
life in estuaries and bays from produced water and drilling fluids;

-- Degradation of soil and ground water fromrunoff and | eachate
fromcentral treatnment and di sposal facilities, reserve pits, and
unl i ned di sposal pits;

-- Potential contam nation of aquatic and bird life in estuaries
and bays by netals and polycyclic aromati c hydrocarbons resulting
fromthe discharge of drilling fluids and produced waters;

-- Potential for endangernment of human health from consunption of
contam nated fish and shellfish and from ground water contam nated by
seepage from storage and di sposal pits;

-- Potential damage to tundra on the Alaska North Sl ope from
roadspreadi ng and seepage and di scharges fromreserve pits;

-- Damage to ground water, agricultural |[and, and donestic and
irrigation water caused by seepage of native brines frominproperly
pl ugged and unpl ugged abandoned wel | s; and

-- Ground-water degradation from i nproper functioning of
injection wells.

5. Risk Mddeling

EPA used quantitative nodeling and a review of the scientific
literature to evaluate the health and environnmental risks associ ated
wi th managenment of oil, gas, and geothermal energy wastes in order to
evaluate risks to human health and the environment under a variety of
condi tions. The Agency characterized selected major risk-influencing
factors associated with current operations: Estimted the managenent
of drilling waste in reserve pits, the underground injection of
produced water, and the surface water discharge of produced water
from
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stripper wells. The risk analysis did not consider annul ar disposal,
storage of produced water in surface inmpoundnments, migration of
produced water contam nants through fractures, unplugged or

i nproperly plugged and abandoned wel | s, | andspreadi ng, roadspreadi ng,
or disposal of associated wastes.

For the selected practices, EPA estimated distributions of these
ri sk-influencing factors across the popul ati on of crude oil and
natural gas facilities; evaluated these factors in ternms of their
relative effect on risks; and devel oped initial quantitative
estimtes of the possible range of baseline health and environnent al
risks for the variety of conditions found. Ri sks were anal yzed under



assunmptions that were broadly consistent with baseline requirenents
of existing Federal and State prograns.

For the specific subset of current practices, EPA nodel ed the
potential effects of arsenic, benzene, boron, sodium chloride,
cadm um chromum and total nobile ions at concentrations observed
in sanpl ed produced water and drilling waste. The study focused
heavily on ground water and indicated that,
for the vast mpjority of the scenarios nodeled, risks fromthe
di sposal of drilling waste in onsite reserve pits and the disposal of
produced water by underground injection were small. Only a few
chem cals fromeither source appear to be of mmjor concern relative
to health or environnmental risk. The actual human heal th and
environnental threats posed by any of these releases is largely
dependent upon site-specific factors, including geophysical
conditions and a site's proximty to human popul ati ons or sensitive
ecosystens. Estimated inpacts on human health varied w dely, and
there were typically a few conbi nati ons of environnental settings and
hi gh sanple toxic constituent concentrations where noderate risks
were projected. Quantitative risk nodeling indicates the potential in
sone situations for carcinogenic risks in excess of 1 in 10,000 and
sodium |l evels in drinking water in excess of recomended | evels for
public drinking water supplies. Mddeling of resource danages to
ground and surface water generally did not show significant risks at
| ow rel ease rates typical of individual stripper wells although
multiple strippers discharging into common water courses were not
nodel ed.

6. Costs and Econonm c | npacts

EPA devel oped three estimtes of the conpliance costs and econom c
i npacts of inplementing alternative waste managenent practices for
the large-volume drilling wastes and produced waters in the crude oi
and natural gas industries: (1) a "baseline" scenario reflecting
current waste managenment practices; (2) an "internedi ate" scenario,
in which somewhat stricter [Page 25450] controls on waste di sposal
practices are assuned; and (3) a "Subtitle C' scenario, in which
virtually full 53
FR 25450

RCRA hazardous waste requirenments would be met. EPA estimted total
annual costs for each scenario and then evaluated the projected
econom c inmpacts of these costs on the oil industry as a whol e.

Assum ng produced waters reinjected for enhanced production would
not be regul ated, total annual costs for additional managenent
requi renments ranged from approximately $50 million to over $6.7
billion, depending on the scenario and on assunptions regarding the
fraction of wastes (10 to 70 percent) that would be handl ed as
RCRA- hazar dous under each scenario. Estimted costs for the Subtitle
C scenario ranged between $1 billion and $6.5 billion w thout
i ncludi ng | and-ban and corrective action costs.

Production declines related to these increased waste managenent



costs could range up to 12 percent in the year 2000. O her inpacts

al so varied greatly under different scenario assunptions. Net inpacts
on oil prices per barrel could range up to $0.76 per barrel, with
proj ected maxi num costs to consunmers of $4.5 billion per year, and
increases in the U S. bal ance of paynents deficit of up to $11
billion.

A significant part of any overall econom c inpact of new
requi rements would be their effects on stripper wells. Stripper
operations (generally, wells producing 10 or fewer barrels of oil per
day during the declining phase of their production cycle)
cunul atively contribute about 14 percent of total donestic oi
producti on. Generation of production wastes by strippers is nore
significant than woul d be expected, however, because many strippers
produce very high ratios of water to oil. Many stripper operations
are econom cally marginal and are thus highly sensitive to small
fluctuations in market prices and cannot easily absorb additi onal
costs for waste managenent. Stripper operations, therefore,
constitute a special subcategory of the crude oil and natural gas
i ndustry and shoul d be given special consideration when devel opi ng
recommendations for inprovenents in the managenent of crude oil and
natural gas wastes. At the sane tine, any additional regulations nust
recogni ze the great diversity that exists within the stripper
i ndustry. The nature of stripper operations is dependent on the
volune of crude oil, natural gas and wastes generated, the age of the
wel |, the technology in use, geological, environmental, and econom c
consi derations, and types of ownership. For exanple, a fam |y-owned
stripper well in a century-old field in Appal achia bears little
resenbl ance to a field of stripper wells owned by a single Iarge
petrochem cal conmpany in California. Regul ations governing wastes
generated by stripper wells nmust be tailored to nmeet this great
di versity.

B. Legal Authority
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Section 3001(b)(2)(B) of RCRA requires EPA to determi ne either to
promul gate regul ati ons under Subtitle C for oil, gas, and geot her nal
energy wastes, or that such regulations are "unwarranted." This
section thus gives EPA broad discretion both to identify what factors
to consider and to determ ne what bal ance of factors permt the
conclusion that Subtitle C regul ati ons are unwarrant ed.

EPA has concluded that its decision whether to regulate oil, gas
and geot hermal energy waste under Subtitle C should be based not just
on whether that waste is hazardous (as currently defined by EPA
regul ati ons) but also on a consideration of the other factors section
8002(m required EPA to study. The basis of this conclusion is the
| anguage of section 3001(b)(2)(B), which states that in nmaking the
regul atory determ nation " the Adm nistrator shall utilize the
i nformati on devel oped or accunul ated pursuant to the study required



under section 8002(m." Clearly, Congress envisioned that the
determ nation would be based on all the considerations stated in
section 8002(m.

In reviewi ng sections 3001(b) and 8002(m, together with the
| egislative history of these provisions, EPA has concl uded that
Congress believed certain considerations to be particularly inportant
to the regulatory determ nation. First, Congress instructed EPA to
study the potential dangers to human heal th
and the environment fromoil, gas and geothermal energy waste,
i ndicating that any decision to regulate under Subtitle C nust be
based on a finding of such danger. Second, section 8002(m required
EPA to study "the adequacy of nmeans and neasures currently enpl oyed
by * * * Governnment agencies * * * to dispose of and utilize such
wastes and to prevent or substantially mtigate such adverse
effects.” The section also permts EPA to review the actions of other
Federal agencies, "with a view toward avoi di ng duplication of
effort,"” and requires the Agency to include in its report of the
study "recommendati ons for Federal and non-Federal actions
concerning"” the effects of oil, gas and geotherml energy wastes on
heal th and environnent. Thus, Congress was concerned that regul ations
under Subtitle C should not be pronulgated "until further informtion
is devel oped to determ ne whether a sufficient degree of hazard
exi sts to warrant additional regulations and whether existing State
or Federal progranms adequately control such hazards."” S. Rep. No.
172, 96th Cong., 1st Sess. (1979), at 6. Congress apparently believed
t hat EPA should not inmpose Subtitle C regul ati on unl ess ot her
prograns coul d not adequately control any hazards identified.

In addition, Congress instructed EPA to analyze fully the disposal
practices of the industry, including present practices, alternatives,
the cost of alternatives, and the inpact of alternatives on the
expl oration for, and devel opment and production of, crude oil and
natural gas and geot hermal energy. Thus, EPA was required to consider
the inmpact of Subtitle C regulations on existing hazardous waste
facilities, and both the cost and inpact of such regul ati ons on the
oil, gas and geothermal industries. Clearly, Congress believed that
Subtitle C regul ation would be unwarranted if it had severe inpacts
on the nation's future energy production capabilities.

C. Concl usions of the Report to Congress and Response to Comments

Based on the study done by EPA, the Report to Congress devel oped a
nunmber of initial general conclusions. Extensive comments were
received on these conclusions. A summary of the comments and EPA's
response foll ows each conclusion (underlined statenments) bel ow.

1. Avail abl e waste managenent practices vary in their
envi ronment al performance. Sone individuals argued that since crude
oil and natural gas operations very significantly across the country,
Federal regulations could not be effectively enforced or applied, and
woul d therefore not be beneficial. Other comenters focused on | ocal
i ssues and regional environmental problens, calling for increased



Federal regulations to solve them Still others observed that the
crude oil and natural gas industry does not manage its "hazardous”
wastes in the same manner as other industries manage sim|ar

hazar dous wast es.

The Agency acknow edges that there are valid reasons for
differences in practices anong areas. This points to a need for
individual, tailored regulations at the State and | ocal |evel for the
managenment of these wastes, rather than a RCRA Subtitle C program
The Agency al so agrees, however, that there may be a need for m ninmum
Federal standards covering basic waste
managenent practices. The Agency agrees that because of the |arge
vol unes of these wastes, along with the other [Page 25451] factors
di scussed in the report, sonme crude oil and natural gas wastes
require different disposal methods than may be used for managenment of
wast es generated by other industries.

2. Any programto inprove managenent of oil and gas wastes in the
near termwi |l be based |argely on technol ogies and practices in
current use. Comenters agreeing with this conclusion asserted that
exi sting technol ogi es are adequate and that new technol ogi es woul d be
econom cal ly infeasi ble and would serve no
valid purpose. Ot hers, especially those concerned with issues in
Al aska, believe that many new technol ogi es are avail abl e but sel dom
used and called for their increased use. A few State regul atory
agencies called for increased technical assistance and guidance from
EPA.

The Agency continues to believe that there are very few techni ques
that are not in use under sone conditions. There is, however, a need
to di ssem nate knowl edge and encourage or perhaps require adoption of
i nproved net hods nationw de. States and the
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i ndustry should continue to devel op, refine, and encourage the
i npl ement ati on of new and i nproved waste managenent techni ques.

3. Increased segregation of waste may hel p i nprove nmanagenent of
oil and gas wastes. Many commenters strongly opposed the proposal for
segregati on of wastes and believed that the scope of the exenption in
RCRA section 3001 should be construed to include, and should be
mai ntai ned for, all associated wastes in addition to the currently
exenpt | arge-volunme wastes. Many commenters asserted that m xing
various wastes with produced water prior to injection is
environmental |y safe and econom cally beneficial. O her comenters
argued that each waste stream generated by the crude oil and natural
gas industry should be tested separately to determne its RCRA
characteristics and that wastes determ ned to be hazardous according
to RCRA definitions should remain segregated and be di sposed of
according to RCRA regul ations. Sonme individuals clainmed that many
hazar dous wastes generated by the crude oil and natural gas industry
are comm ngl ed with nonhazardous wastes prior to |andspreadi ng or
i njection, causing significant environnmental damage.



The Agency believes that under certain circunstances waste
segregation is technically and econom cally feasible and
environnmental |y desirable.

4. Stripper operations constitute a special subcategory of the oi
and gas industry. Many commenters strongly agreed with this
conclusion, stating that new or additional Federal regulations would
be financially harnful to already economcally ailing stripper well
operators. Other comenters were of the
opi nion that sonme stripper wells can cause significant environnental
damage, which nust ultimately be paid for through general taxes. Sone
commenters urged that stripper operations should be treated in the
same manner as the rest of the crude oil and natural gas industry.

As previously described, the agency recognizes that many, though
not all, stripper operations are econom cally vulnerable to any new
regul atory burdens. Stripper wells in many parts of the country are
al so associated with smaller, independent oil and gas conpanies that
do not have flexibility in pricing and
may suffer disproportionate econonm c inpacts from any additi onal
regul ati on. The Agency is required under the Regulatory Flexibility
Act to evaluate inmpacts of any new regul ati ons on small busi ness
enterprises.

5. Docunented damage cases and quantitative nodeling results
i ndicate that, when managed in accordance with State and Federa
requi renments, exenpt oil and gas wastes rarely pose significant
threats to human health and the environnment. Opinion on this
concl usi on was sharply divided. Some commenters strongly agreed,
saying that State regulations are fully adequate to control crude
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oil and natural gas operations and challenged the validity of a few
sel ected damage cases. Others strongly opposed this concl usion,
sayi ng that State and Federal regulations are inadequate and sel dom
enf orced. A nunber of commenters stated that many docunent ed danage
cases were omtted fromthe final Report to Congress. Some conmenters
provi ded studi es and anal ytical data alleging environnental danage
fromcrude oil and natural gas wastes; others clainmed that the risk
nodel i ng conducted for the Report underesti mated danmage to the

envi ronnent and did not adequately characterize the significance of
human health risks fromcrude oil and natural gas wastes.

A nunmber of comments were received on the quantitative risk
nodel ing on which this conclusion is partly based. Criticisns
i ncl uded:

-- The quantitative risk nodeling should not have been perforned
at all because of the severe |ack of suitable data.

-- The risk analysis is fatally flawed because it used
nonconservati ve assunpti ons.



-- Values for input paraneters used in the liner |ocation nodel
(LLM have been devel oped on the basis of limted data, worst-case
assunptions, or nodeling limtations.

-- The study underestimates toxicity because too nmuch of the
sanpling was perfornmed on diluted and weat hered crude oil and natural
gas wast es.

-- Very few of the contam nants at the waste sites were anal yzed.

-- EPA made no effort to correlate its quantitative risk nodel
with the actual damage cases.

-- The heal th-based standards i ncorporated in the nodel are
insufficiently docunmented.

-- TCLP extractions used in risk nmodeling for reserve pits
m srepresent conditions at pits.

-- Risk is overestimated in the risk analysis.

The Agency believes the damage cases in the Report to Congress
denonstrate that violations of existing State and Feder al
requirenents |lead to nost observed damages, although sone danages
have been shown to result from practices currently allowable in sone
States. The risk assessnment also showed little risk at nost |ocations
fromthe managenent practices that were anal yzed. The Agency believes
fromthe avail able evidence that State regul ations are generally but
not entirely adequate for
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managenent of crude oil and natural gas wastes. Additionally,
enforcement of and conpliance with State regul ations vary widely from
State to State.

Wth respect to the specific criticisnms of the risk nodeling, the
Agency di sagrees that the nodeling should not have been perforned
because of a severe |ack of suitable data. Extensive data were
gathered froma variety of sources, including EPA field investigation
and waste sanpling study, numerous Federal and State agencies, an
i ndustry survey conducted by API, coments submtted on interim
reports and given during peer review neetings, over 300 topographic
maps, automated data bases, and a general literature review The
Agency believes these data are the best available and that they
adequately support a risk assessnent.

As with any detailed nodeling study, a nunmber of assunptions in
the risk assessnent had to be nade, sonetines with respect to val ues
used for nodel inputs. The Agency rejects the notion, however, that
t he assunptions made were generally worst-case, significantly
nonconservative, or driven only by nodeling limtations. For nost
vari abl es, several realistic representative values were selected to
eval uate a variety of circunmstances. \Whenever assunptions were made,



best avail able data and [ Page 25452] professional judgnment were used
and proposed approaches were subjected to peer review, and often
outside public review. As noted in the above coments, sone of the
assunmptions tended to result in either overestimates or
underestimates of risk. Wiile over- and underestimates are inevitable
in any predictive nodeling, the Agency believes their inpacts on this
study have been m nim zed by (1) analyzing risks under a w de range
of conditions across the industry as a whole, in an attenpt to even
out over- and underestimates of risk for any single scenario; and (2)
fully documenting each assunption and its |ikely effect on risk
esti mat es.

The Agency di sagrees that the waste characterization used in the
ri sk assessnment was inappropriate. Many of EPA's sanples of drilling
waste were taken from open reserve pits where the waste could have
been "weat hered”, but these sanples were not purposefully diluted and

are believed to be representative of drilling waste as it exists in a
reserve pit. Contrary to the above comment, all of the contam nants
detected in drilling pit waste and produced water were revi ewed and

consi dered as candi dates for the risk assessnent. The eight
constituents selected for quantitative nodeling were the constituents
judged nost likely to contribute nost significantly to risk to health
or the environment. The selection of contam nants for quantitative
nodel i ng was based on their frequency of detection, concentration,

i nherent toxicity, and nobility and persistence in the environment.
Finally, the Agency used TCLP extraction results only to nodel

| eachate fromclosed reserve pits (not from
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operating pits). While uncertainties concerning the applicability of
TCLP tests to | eachability of reserve pit wastes are acknow edged,

t he Agency believes the TCLP results were the best data avail able for
nodeling this | eachate.

The Agency did not attenpt to correlate the risk modeling with the
damage cases because the risk assessnent was intended to conpl enent
t he damage cases by focusing on different issues. Specifically, the
ri sk assessnment anal yzed potential current and future effects
assum ng conpliance with a limted subset of typical existing
regul ati ons, whereas the damage cases covered past and current
effects, many of which were for incidents involving regulatory
violations. The risk assessnent also focused on nore subtle or very
| ong-term i npacts, some of which possibly would not be evidenced in
the contenporary damage case file. In addition, several of the damage
cases represented situations (e.g., releases through abandoned
bor ehol es) that could not be
nodel ed adequately given existing data and nodeling techni ques. O her
scenari os not nodel ed include annul ar deposits, storage of produced
water in surface inpoundnments, migration of produced water
contam nants through fractures, and | andspreadi ng. (Use of
i npoundnents for produced waters and | andspreading are both still
frequently practiced.)



The Agency believes that the health-based standards incorporated
in the risk nodel incorporated the best available scientific
know edge at the time of the study. These standards and the studies
t hat support them were sunmarized only briefly in the Report to
Congress; readers are referred to the two-volune technical background
report on risk assessnment for nore detail. n3

n 3 US. EPA Decenber 1987. Ofice of Solid Waste. Onshore Q|
and Gas Expl oration, Devel opnment and Production: Human Heal th and
Envi ronmental Ri sk Assessnent.

6. Damages may occur in sonme instances even where wastes are
managed in accordance with currently applicable State and Federa
requi rements. No coments specifically addressed this conclusion, but
coments on the previous conclusion relate in part to the substance
of this one.

The quantitative risk nodeling showed that for the specific
managenent practices and scenari os nodel ed, a few crude oil and
natural gas sites (less than five percent) could pose significant
ri sks even if drilling waste and produced water were managed in
accordance with existing regulations. In addition, the danage case
results indicate that sone waste managenent practices permtted in
sonme States can have undesirable environmental inpacts. These

practices include | andspreadi ng of high chloride drilling nud,
annul ar di sposal of produced water, discharge of produced water and
drilling fluids to tidally affected wetl ands,
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di scharge of produced water to |live streans, and discharge of reserve
pit contents to tundra.

7. Unplugged and inproperly plugged abandoned wells can pose
significant environnmental problens. Opinion on this conclusion was
di vided. Many of the commenters asserted that there is no evidence to
support this conclusion, and that State regul ati ons adequately
address the potential problens associated wi th unplugged and
i nproperly plugged and abandoned wells. Others felt that it is
econom cally infeasible to plug or re-plug abandoned wells properly.
Conversely, comenters agreeing with this conclusion nentioned
specific instances in which unplugged wells have caused significant
contam nation of ground-water supplies. Sone State regul atory
agenci es commented that inadequate funds are available to properly
plug all abandoned wells.

The Agency believes there is adequate evidence to indicate a
potential threat to ground water from unplugged and i nproperly
pl ugged abandoned wells based on the |arge nunber of unplugged or
i nproperly plugged abandoned wells, the difficulty in observing
pl uggi ng of abandoned wells, and the difficulty in enforcing State
regul ati ons on pluggi ng of abandoned wells. The damge cases
coll ected and the informati on presented to the Agency support this
concl usi on. The Agency recognizes that the full extent of the problem
is not well defined. The Agency al so recogni zes that high costs could



be incurred if all unplugged or inproperly plugged abandoned wells
were required to be plugged, and that such a requirenment nmay not be
necessary, as not all unplugged or inproperly plugged abandoned well s
pose a problem

8. Discharges of drilling muds and produced waters to surface
wat ers have caused locally significant environmental damge where
di scharges are not in conpliance with State and Federal statutes and
regul ati ons or where NPDES permts have not been issued. Comments
were divided on this issue even anong those who were critical of
simlar conclusions; sone agreed, while others stated that there is
no evidence that drilling nuds or produced water cause environnent al
damage. Sone stated that both drilling nmuds and produced water are
relatively nonhazardous and nontoxic. Several comrents specific to
Al aska stated that the Clean Water Act adequately regul ates the
managenment of | arge-volume wastes in Al aska.

Those agreeing with this conclusion often argued that current
State and Federal regulations are not adequate or are not enforced
properly. They also asserted that drilling nuds and produced waters
contai n RCRA hazardous constituents and have caused significant
envi ronnent al damage.

Docunent ed damage cases indicate that disposal of drilling nuds
and produced waters in violation of State regul ati ons and where NPDES
perm ts have not been issued, has clearly caused
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damages to the environnment and endangered human health, particularly
[ Page 25453] in Al aska, the Gulf Coast and the Appal achi an States.

Al so, discharges of produced water from stripper well to surface
waters were estimated to cause cancer risks greater than one in one
hundred thousand in roughly 17 percent of the conservative cases
studied in the quantitative risk nmodeling for 90th percentile
produced water constituent concentrations.

9. For the nation as a whole, regulation of all oil and gas field
wast es under unnodified Subtitle C of RCRA woul d have a substanti al
i npact on the U S. econony. Those agreeing with this conclusion did
so strongly, stating that RCRA regul ations applied to the crude oi
and natural gas industry would cause the |oss of a significant nunber
of jobs. Sonme said that RCRA regulation would increase oil inports
and pose a threat to national security. O hers clainmed that the
potential costs to industry have been underesti mat ed.

Those in favor of regulating wastes determ ned to be
RCRA- hazardous generally recognized the potential econom c inpacts of
regul ati on, but neverthel ess believed that such wastes should be
di sposed of consistent with RCRA Subtitle C requirenents.

In specific comments on the nethodol ogi es used to anal yze these
i ssues, sonme commenters believed that the |ower 48 State nodel masks
or understates costs and inpacts in sonme regions, and that data



limtations and exclusions of some costs |lead to understated econonic
impacts in all scenarios. Some commenters stated that the nunber of
econom cally marginal wells that would be forced to shut down if RCRA
Subtitle C regul ations were inposed has been underesti mted, and that
certain assunptions in the nodel are unrealistic. Some commented that
the anal ysis ignores inpacts on undi scovered energy reserves and gas
pr oducti on.

Taking the opposite point of view, other commenters argued that
the cost analysis ignores public health costs associated with
continued i nproper disposal of crude oil and natural gas wastes, and
that the report does not take into account the financial consequences
of contam nation of ground water and other natural resources. Sone
claimed that |ong-term financial burdens to taxpayers to mtigate
envi ronment al damage, to provide health care, and to sustain
financial burden fromlost productivity, will be greater than the
cost to the crude oil and natural gas industry to prevent that
danmage.

The Agency believes that its estimtes of inpacts to the industry
of full regulation under RCRA Subtitle C are reasonable and that such
i npacts would be substantial. The Agency acknow edges that costs
related to public health effects and
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contam nation of ground water and other natural resources because of
i mproper di sposal of crude oil and natural gas wastes have not been
det er m ned.

10. Regul ation of all exenpt wastes under full, unnodified RCRA
Subtitle C appears unnecessary and inpractical at this tinme. Opinion
was divided on this conclusion. Those agreeing did so strongly, while
t hose opposed generally stated that if a waste is RCRA hazardous, it
shoul d be treated under RCRA regul ations regardless of its origin.
Many of those in disagreement with this conclusion argued that the
crude oil and natural gas industry can afford the financial burden of
RCRA regul ati on.

For reasons described in Section IV of this regulatory
determ nation, the Agency continues to believe that regulation of al
crude oil and natural gas wastes under RCRA Subtitle C is unnecessary
and inpractical. The Agency believes that these wastes can be nanaged
in a manner so as to protect human health and the environment w thout
regul ati ng them under RCRA Subtitle C.

11. States have adopted vari abl e approaches to waste managenent.
Most comenters agreed with this conclusion, but there was
consi derabl e di sagreenent over whether current State regul ations are
adequat el y desi gned and enforced.

Vari abl e approaches to waste managenent are partly the result of
varying environmental conditions, geology, and econom cs anong the
produci ng States. EPA believes, however, that there are many cases



where nore stringent requirements are both feasible and desirable,
and that many States have recognized this in changes made to their
regulations in the last few years. Sonme States have taken significant
| eadership roles in the devel opnment of nore environnentally
protective requirenents.

12. Inplenmentation of existing State and Federal requirenents is a
central issue in formulating recomendati ons in response to section
8002(m . Opinion was divided on this conclusion. Some commenters
urged that existing State and Federal regulations are adequate and
that additional State or Federal regul ations are unnecessary and
inpractical. O hers argued that existing State and Feder al
regul ati ons have not been adequately enforced and that additional
Federal regul ations are necessary.

The Agency believes that the design, enforcement, and
i mpl enentation of existing State and Federal regulations can clearly
be i nproved.

Public comments on the Geothermal Energy Portion of Report to
Congress: Only two comments specifically addressed geotherml energy
wast es.
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One commenter presented additional information relating to damages
resulting fromthe offsite disposal of geothermal energy production
wastes (such as hydrogen sul fide abatenent wastes which test
nonhazardous by California standards) in commercial facilities. The
information all eged potential damages and/or risk by contam nation of
surface and ground water fromthe disposal of hydrogen sulfide
abatement wastes in centralized or conmmercial disposal facilities in
California. These facilities are designated strictly for the disposal
of geothermal energy production wastes determ ned to be nonhazardous
by California standards.

The ot her comenter specifically addressing geothermal energy,
fully supported the conclusions of the report and stated that the
California statutes regardi ng the managenent of geothermal energy
wast es are conprehensive and effective.

The Agency continues to believe that geothermal energy wastes are
generally well regul ated under existing State and Federal prograns.
However, the Agency acknow edges that at |east one significant
undesi rabl e di sposal practice is occurring and has taken this into
consideration in making this final regulatory determ nation.

D. Determ nation of the Scope of the Tenporary RCRA Exenpti on
Based on the | anguage of RCRA section 3001(b)(2)(A) of the 1980

amendnments to RCRA, review of the statute, and supporting |egislative
hi story, the Agency believes that the follow ng wastes were incl uded



in the tenporary exenption set forth in the statute.

-- Produced water;

-- Drilling fluids;

-- Drill cuttings;

-- Ri gwash;

-- Drilling fluids and cuttings from offshore operations di sposed

of onshore;
-- Geothermal production fluids; and

-- Hydrogen sul fide abatenment wastes from geothernmal energy
pr oducti on.

-- Well conpletion, treatment, and stinulation fluids;
-- Basic sedinent and water and other tank bottonms from
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storage facilities that hold product and exenpt waste; [Page 25454]
-- Accunul ated materials such as hydrocarbons, solids, sand, and
emul sion from production separators, fluid treating vessels, and

producti on i nmpoundnents;

-- Pit sludges and contam nated bottonms from storage or disposal
of exenpt wastes;

-- Wbrkover wastes;

-- Gas plant dehydration wastes, including glycol-based
conpounds, glycol filters, filter nmedia, backwash, and nol ecul ar
Si eves;

-- Gas plant sweetening wastes for sulfur renoval, including
am nes, amne filters, amne filter nmedia, backwash, precipitated
am ne sludge, iron sponge, and hydrogen sulfide scrubber |iquid and
sl udge;

-- Cooling tower blowdown;

-- Spent filters, filter nmedia, and backwash (assuming the filter
itself is not hazardous and the residue in it is froman exenpt waste
stream;

-- Packing fluids;

-- Produced sand;



-- Pipe scale, hydrocarbon solids, hydrates, and other deposits
renmoved from pi ping and equi pnent prior to transportation;

-- Hydrocarbon-bearing soil;
-- Pigging wastes from gathering |ines;

-- Wastes from subsurface gas storage and retrieval, except for
t he nonexenpt wastes |isted bel ow

-- Constituents renoved from produced water before it is injected
or otherw se di sposed of;

-- Liquid hydrocarbons renoved fromthe production stream but not
fromoil refining;

-- Gases fromthe production stream such as hydrogen sulfide and
carbon di oxi de, and volatilized hydrocarbons;

-- Materials ejected froma producing well during the process
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known as bl owdown;

-- Waste crude oil fromprimary field operations and production;
and

-- Light organics volatilized fromexenpt wastes in reserve pits
or inpoundments or production equipnment.

The Agency believes that the followi ng wastes were not included in
the original exenption:

-- Unused fracturing fluids or acids;

-- Gas plant cooling tower cleaning wastes;

-- Painting wastes;

-- Ol and gas service conpany wastes, such as enpty drunms, drum
rinsate, vacuumtruck rinsate, sandbl ast nmedia, painting wastes,
spent solvents, spilled chem cals, and waste aci ds;

-- Vacuum truck and drumrinsate fromtrucks and druns
transporting or containing non-exenpt waste,;

-- Refinery wastes;

-- Liquid and solid wastes generated by crude oil and tank bottom
recl ai ners;

-- Used equi pnent lubrication oils;

-- Waste conpressor oil, filters, and bl owdown;



-- Used hydraulic fluids;
-- Waste sol vents;
-- Waste in transportation pipeline-related pits;
-- Caustic or acid cleaners;
-- Boiler cleaning wastes;
-- Boiler refractory bricks;
-- Boiler scrubber fluids, sludges, and ash;
-- Incinerator ash;
-- Laboratory wastes;
-- Sanitary wastes;
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-- Pesticide wastes;
-- Radi oactive tracer wastes;
-- Drunms, insulation, and m scel |l aneous solids.

In order to determ ne the scope of the exenption, the Agency
reviewed the statute and | egislative history. The Agency interprets
the term "ot her wastes associated” to include rigwash, dril
cuttings, and wastes created by agents used in facilitating the
extraction, devel opnent and production of the resource, and wastes
produced by renoving contam nants prior to the transportation or
refining of the resource. Drill cuttings and rigwash are generally
co-mngled with drilling nmuds, and the Agency therefore has grouped
themw th | arge-vol une wastes for purposes of discussion in this
determ nation. The remai ning wastes on the above |ist of exenpt
wast es are consi dered "associ ated wastes" for purposes of this
determ nati on.

The Agency has determ ned that produced water injected for
enhanced recovery is not a waste for purposes of RCRA regul ati on and
therefore is not subject to control under RCRA Subtitle C or RCRA
Subtitle D. Produced water used in enhanced recovery is beneficially
recycled and is an integral part of some crude oil and natural gas
producti on processes. Produced water injected in this manner is
al ready regul ated by the Underground Injection Control program under
the Safe Drinking Water Act. The Agency notes, however, that if the
produced water is stored in surface inpoundnents prior to injection,
it may be subject to RCRA Subtitle D regul ations.



I11. Factors Considered in Regul atory Determ nation

Section 3001(b)(2)(B) of RCRA states that in making the regulatory
determ nation, the Agency nmust "utilize the information devel oped or
accumul ated pursuant to the study required under section 8002(m."

Cl early, Congress envisioned that the determ nation would be based on
all factors specifically enunerated in section 8002(m, as well as
general issues raised by the text of section 8002(nm) as a whole.
Therefore, in making today's determ nation, EPA considered not just
the i nmpact of these wastes on human health and the environnent, but

al so the other factors that RCRA section 8002(m required EPA to

st udy.

Specifically, EPA considered three major factors in devel oping
this determ nation: (1) The characteristics, managenment practices,
and inpacts of oil, gas, and geothermal wastes on human health and
the environnment; (2) the adequacy of existing State and Federal
regul atory prograns for controlling these wastes; and (3) the
econom c I npacts of any additional regulations on the exploration
for, and devel opment and

53 FR 25454

producti on of, crude oil, natural gas, and geothermal energy. Section
8002(m required EPA to study each of these factors.

| V. Regul atory Determ nation for Crude G| and Natural Gas WAstes

The follow ng discussion summarizes information on the three mjor
factors (discussed above) used in making this regul atory
determ nation and then presents EPA' s conclusions and rationale for
the regulatory determ nation for crude oil and national gas wastes.
The informati on summari zed here incorporates information received
during the public coment period and additional refinenment of the
data presented in EPA's Decenber 1987 Report to Congress.

A. Hazard Assessnent

For the Report to Congress, EPA conducted a |limted analysis which
nodel ed the potential effects of disposal of drilling waste in
reserve pits and the disposal of produced water by underground
injection and found that the potential risks to human health and the
environnent were small. Only a few constituents appeared to be of
maj or concern when these wastes are managed in accordance with
exi sting State and Federal regulations. The actual threats posed were
| argely dependent upon site-specific factors such as popul ati ons or
sensitive ecosystens. O her managenent practices such as storage of
produced water in unlined pits were not nodel ed and may pose hi gher
risks.

Anal ysis of field data collected by EPA and presented in the
January 1987 technical report shows that a portion of oil and gas



wast es contain constituents [Page 25455] of concern above EPA heal t h-
or environnental -based standards. For exanple, wastes at 7 percent of
the sites generating drilling fluids and 23 percent of the
statistically weighted sanple sites generating produced water contain
one or nore of the toxic constituents of concern at |evels greater
than 100 tinmes the heal th-based standards. The constituents typically
exceeding the standards in drilling fluids are fluoride, |ead,

cadm um and chrom um The constituents exceeding the standards in
produced water are benzene, arsenic, barium and boron. In addition,
wastes at 78 percent of the sanple sites generating drilling fluids,
and 75 percent of the sanple sites generating produced water, contain
chlorides at levels greater than 1,000 tinmes the EPA secondary

maxi mum cont am nant | evel for chloride. Like |arge-volune wastes,
associ ated wastes contain a wide variety of hazardous constituents.
Many associ ated wastes contain constituents that are simlar in

chem cal conposition and/or toxicity to other wastes currently
regul at ed under RCRA Subtitle C

The presence of constituents in concentrations exceedi ng health-
or environnental -based standards does not necessarily nmean that these
wast es pose significant risks to human health and the environnent. In
evaluating the risks to human health and the environnent, several
factors beyond the toxicity of the waste should be considered. These
factors include the rate of release of contam nants fromdifferent
managenent practices, the fate and transport of these contam nants in
the environment, and the potential for human health or ecol ogi cal
exposure to the contam nants.

On the basis of available data, EPA can only roughly estimte how
much currently exenpt oil and gas waste woul d be consi dered hazardous
under current or proposed RCRA Subtitle C standards. It is clear that
sone portions of both the |arge-volume and associ ated waste woul d
have to be treated as hazardous if the Subtitle C exenption were
lifted. EPA estimates that approximately 10 to 70 percent of
| arge-vol une wastes and 40 to 60 percent of associated wastes could
potentially exhibit RCRA hazardous waste characteristics under EPA's
regul atory tests.

EPA has docunented 62 damage cases caused by crude oil and natura
gas wastes. Because | arge-vol une wastes and associ ated wastes are
of ten managed and di sposed of together, it is often difficult to
i solate the specific waste streamthat contributed greatest to the
damage. However, avail abl e data does not indicate that significant
damage can occur from m smanagenent of both
| ar ge-vol une wastes and associ ated wastes. EPA believes that nost of
t hese damages coul d have been prevented if the wastes had been
managed in accordance with existing State and Federal requirenents.
However, because of certain regulatory gaps, damages have occurred
even where wastes are managed in
conpliance with existing requirenents.

B. Econom c | npact Analysis



Application of RCRA Subtitle C to exploration, devel opment, and
producti on wastes could be extrenmely costly if |large portions of
t hese wastes were hazardous. The Agency estimates that inplenmentation

of RCRA Subtitle C on 10 to 70 percent of the large-volunme drilling
wast e and non- EOR produced water would cost the industry and
consuners $1 billion to $6.7 billion per year in conpliance costs

(not including costs for |and ban or corrective action regul ati ons
mandat ed by Congress). This would reduce domestic production by as
much as 12 percent.

In response to questions raised subsequent to the Report of
Congress, the Agency also conducted a prelimnary evaluation of the
i kely range of potential conpliance costs and industry inpacts that
could result fromrenoval of the RCRA Subtitle C exenption for
associ ated wastes. The Agency's prelimnary estimte is that the cost
to the crude oil and natural gas industry of RCRA Subtitle C
managenent for associ ated wastes
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woul d range between $200 nmillion and $550 nmillion per year. These
cost estimtes are based on Anmerican Petroleum Institute survey
estimtes on the quantities of associ ated wastes produced and their
current managenent practices, together with the Agency assunption
that 40 to 60 per