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State of New Mexico
Energy, Minerals and Natural Resources Department

Susana Martinez

Governor
David Martin Jami Bailey
Secretary Designate Division Director

Qil Conservation Division

Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

FEBRUARY 12, 2014

Mr. Chuck Smiley

Lightning Dock Geothermal HI-01, LLC
136 South Main Street

Salt Lake City, Utah 84101

RE: Lightning Dock Geothermal Project (GTHT-001)
Lightning Dock Geothermal HI-01 Response Letter of December 20, 2013

Dear Mr. Smiley:

The Oil Conservation Division (OCD) is in receipt of Lightning Dock Geothermal HI-01, LLC’s
(operator) response letter dated December 20, 2013. Thank you for your quick response.

OCD has determined that the Butterfield RCRA Landfill is permitted to accept “Special Waste” which
includes industrial waste. Geothermal wastes are considered by EPA to be RCRA-exempt wastes.
Pursuant to 19.15.35 NMAC, OCD can release geothermal waste to be disposed of at a solid waste
landfill permitted to accept industrial special wastes by NMED-SWB.

If you have any questions, please contact Carl Chavez of my staff at (505) 476-3490, mail at the address
below, or email at CarlJ.Chavez@state.nm.us. Thank you for your cooperation in this important
geothermal power project.

Sincerely,

Scott Dawson
Deputy Director

cc: Mr. Bill Brancard, OCD Santa Fe
Mr. Daniel Sanchez, OCD Santa Fe
Mr. Glenn von Gonten, OCD Santa Fe
Mr. Carl Chavez, OCD Santa Fe
OCD Artesia Office

1220 South St. Francis Drive « Santa Fe, New Mexico 87505
Phone (505) 476-3440 - Fax (505) 476-3462 = www.emnrd.state.nm.us/OCD



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, January 07, 2014 4:41 PM

To: Cotter, Jeff (jeff.cotter@amec.com); Chuck Smiley (Chuck.Smiley@cyrgenergy.com);
Janney, David (david.janney@amec.com)

Cc: Dawson, Scott, EMNRD; Sanchez, Daniel J., EMNRD; VonGonten, Glenn, EMNRD; Wade,
Gabriel, EMNRD; Dade, Randy, EMNRD; Shapard, Craig, EMNRD

Subject: Geothermal Waste Exemption from RCRA Subtitle "C"

Attachments: 2002A EPA Exempt OG.pdf; Regul Determination Oil Gas Geothermal Wastes

7-6-1988.pdf; Regul Determination Clarification Oil Gas Geothermal Wastes
3-22-1993.pdf

Gentlemen:
Re: Geothermal Wastes

Good afternoon. The QOil Conservation Division (OCD) is writing to provide information on geothermal wastes for
clarification on what constitutes a geothermal waste that can be accepted by OCD permitted treatment/disposal facilities,
and in some instances, where RCRA Subtitle “D” Solid Waste Management Facilities with a special waste designation
can accept oilfield and/or geothermal waste streams.

It is currently OCD’s understanding that the Butterfield RCRA Solid Waste Facility near Deming cannot accept
geothermal designated wastes based on recent communication with the New Mexico Environment

Department. Therefore, OCD requests that the operator review the attached geothermal waste exemption information and
determine through correspondence which treatment/disposal facilities in New Mexico and/or out-of-state that can accept
geothermal waste streams from the Lightning Dock Geothermal HI-01, LLC Facility.

Please contact me if you have questions. Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Department

Oil Conservation Division, Environmental Bureau

1220 South St. Francis Drive, Santa Fe, New Mexico 87505

Office: (505) 476-3490

E-mail: CarlJ.Chavez@State.NM.US

Website: http://www.emnrd.state.nm.us/ocd/

“Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the
Nation?” To see how, please go to: “Pollution Prevention & Waste Minimization” at
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental
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Rul es and Regul ati ons
ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)
40 CFR Part 261
[ FRL- 4606- 6]

Clarification of the Regulatory Determ nation for Wastes From
t he Expl oration, Devel opment and Production of Crude O, Natural Gas
and Geot hermal Energy

58 FR 15284
DATE: Monday, March 22, 1993
ACTION: Clarification.

SUMVARY: Thi s docunent provides additional clarification of the
Resource Conservation and Recovery Act (RCRA) Regul atory

Determ nation for O | and Gas and Ceot hernmal Exploration, Devel opnment
and Production Wastes dated June 29, 1988 (53 FR 25446; July 6,
1988). This docunent clarifies the regulatory status of wastes
generated by the crude oil reclamation industry, service comnpani es,
gas plants and feeder pipelines, and crude oil pipelines. Since this
docunment only further clarifies the status of these wastes under the
RCRA Subtitle C hazardous waste exenption discussed in EPA's 1988
Regul atory Determ nation, and does not alter the scope of the current
exenption in any way, comments are not being solicited by the Agency
on this notice.

FOR FURTHER | NFORMATI ON CONTACT: For general information on the scope
of the RCRA Subtitle C exenption for wastes fromthe exploration,
devel opment and production of crude oil, natural gas and geot her mal
energy, contact the RCRA/ Superfund hotline at (800) 424-9346 (toll
free) or (703) 412-9810. For technical information, contact M ke
Fitzpatrick, U S. Environnmental Protection Agency OS-323W 401 M
Street, SW, Washington, DC 20460; phone (703) 308-8411.
SUPPLEMENTARY | NFORMATI ON:

Tabl e of Contents
. Introduction
Il. Clarification of the Scope of the Ol and Gas Exenption

A. Crude O | Reclamation Industry



58 FR 15284
B. Service Conpanies
C. Crude G I Pipelines
D. Gas Plants and Feeder Pipelines
I11. Adm nistrative Procedures Act Requirenents
I V. EPA RCRA Docket
. Introduction

In the Solid Waste Di sposal Act Amendnments of 1980 (Pub. L.
94-580), Congress anended the Resource Conservation and Recovery Act
(RCRA) to add sections 3001 (b)(2)(A), and 8002(m . Section
3001(b)(2)(A) exenpted drilling fluids, produced waters, and other
wast es associated with exploration, developnent, and production of
crude oil, natural gas and geothermal energy fromregulation as
hazardous wastes. Section 8002(m required the Adm nistrator to
conplete a Report to Congress on these wastes and provi de an
opportunity for public coment. The Adm ni strator was al so required
by section 3001 (b)(2)(A) to nake a determ nation no |later than six
nmont hs after conpleting the Report to Congress as to whet her
hazardous waste regul ati ons under RCRA Subtitle C were warranted for
t hese wast es.

EPA's Report to Congress was transmtted to Congress on Decenber
28, 1987. In the process of preparing the Report to Congress, the
Agency found it necessary to define the scope of the exenption for
t he purpose of determ ning which wastes were considered "wastes from
t he expl oration, devel opment or production of crude oil, natural gas
or geothermal energy." Based upon statutory | anguage and | egislative
hi story, the Report to Congress identified several criteria used in
maki ng such a determnation. In particular, for a waste to be exenpt
fromregul ati on as hazardous waste under RCRA Subtitle C, it nust be
associ ated with operations to | ocate or renove oil or gas fromthe
ground or to renove inpurities from such substances and it nust be
intrinsic to and uniquely associated with oil and gas exploration,
devel opnment or production operations (commonly referred to sinply as
expl oration and production or E&P); the waste nust not be generated
by transportation or manufacturing operations.

Transportation of oil and gas can be for short or |ong distances.
For crude oil, "transportation” is defined in the Report to Congress
and the subsequent Regul atory Determ nation as begi nning after
transfer of |legal custody of the oil fromthe producer to a carrier
(i.e., pipeline or trucking concern) for
transport to a refinery or, in the absence of custody transfer, after
the initial separation of the oil and water at the primary field
site. For natural gas, "transportation"” is defined as
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begi nning after dehydration and purification at a gas plant, but
prior to transport to market. To accurately determ ne the scope of
the exenption, the reader is referred to the Decenmber 28, 1987,
Report to Congress, Managenent of Wastes from the Exploration,

Devel opnment, and Production of Crude O, Natural Gas, and Geot her nal
Energy (NTIS # PB88-146212) for the specific application of the
criteri a.

The Agency's Regul atory Determ nation was published in the Federal
Regi ster on July 6, 1988 (53 FR [ Page 15285] 25446) . The
Regul atory Determ nation included a |ist of exanple wastes that
generally are exenpt and a |list of exanple wastes that generally are
not exenpt. Neither of these lists was intended to be a conplete
item zation of all possible exenpt or non-exenpt
wastes. Al so, because definitions of the terns used in these lists
vary, the criteria identified in the Report to Congress remain the
authoritative source for determ ning the scope of the exenption. The
reader is referred to the July 6, 1988, notice for detailed
background on all aspects of the Regul atory Determ nation.

Since 1987, the terns uni quely associated and intrinsic have been
used as interchangeabl e synonyns in various docunents in reference to
oil and gas wastes qualifying for the exenption from Subtitle C
regul ation. (For sinmplicity's sake, when referring to exenpt wastes,
this notice conmbines the use of these two terns into the single term
uni quely associated.) A sinple rule of thunmb for determ ning the
scope of the exenption is whether the waste in question has conme from
down-hole (i.e., brought to the surface during oil and gas E&P
operations) or has otherw se been generated by contact with the oi
and gas production stream during the renoval of produced water or
ot her contam nants fromthe product (e.g., waste denulsifiers, spent
iron sponge). If the answer to either question is yes, the waste is
nost |ikely considered exenpt.

Since the Agency's Regul atory Determ nation, nunerous requests
have been received for determ nation, on a site-specific basis, of
the regulatory status of wastes not item zed in the Regulatory
Determ nation's |ist of exanples. Many of these requests have dealt
with broad categories of simlar wastes (e.g., crude oil reclainmner
wast es, service conpany wastes, pipeline wastes). Today's notice
responds to the many requests for clarification of the scope of the
exenpti on.

1. Clarification of the Scope of the G| and Gas Exenption
A. Crude O | Reclamation Industry
The crude oil reclamation industry recovers marketable crude oi
and ot her
hydr ocar bons from produced water, crude oil tank bottons and
58 FR 15285

other oily wastes that are generated by the production of crude oi



and natural gas. In general, the marketable crude oil is recovered
fromthe waste materials by sinple thermal and/or physical processes
(e.g., heat and gravity separation). Occasionally, denulsifiers my
be added to produced waters from which crude oil cannot be separated
with heat and settling tinme alone. The typical residual materials
left after renoval of the crude oil by the reclainmers are al so
produced water and tank bottom solids. These residuals will often
exhi bit the same characteristics as the parent waste, although the
concentrations of some constituents may vary fromthose in the

par ent.

I n Septenber 1990, the crude oil reclamation industry requested
t hat the Agency provide an interpretation of the |anguage in the 1988
Regul atory Determ nation pertaining to RCRA Subtitle C coverage of
wastes fromcrude oil and tank bottomreclainmers. (The |ist of
"non-exenpt" wastes in the Regulatory Determ nation included "liquid
and solid wastes generated by crude oil and tank bottomreclainers.")
In particular, they requested that EPA clarify whether any wastes
generated by crude oil reclainers are included within the oil and gas

exenption, particularly those originating fromthe crude oil itself,
such as produced water and the other extraneous materials in crude
oil, otherwi se known as basic sedi nent and water (BS&W .

In April 1991, the Agency responded to the request with a letter
that included broad gui dance on the status of wastes fromthe crude
oil reclamation industry. (A copy of the letter is included in the
docket to this notice.) EPA explained that the inclusion of "liquid
and solid wastes"” from crude oil
reclamation on the |list of non-exenpt wastes contained in the
Regul atory Determ nation was intended to refer only to those non-E&P
wast es generated by reclainers (e.g., waste solvents from cl eaning
reclainmers' equipnent) and was not intended to refer to wastes
remai ning fromthe treatnment of exenpt wastes originally generated by
the exploration, devel opment or production of crude oil or natural
gas.

EPA's basis for this position is several-fold. First, the Agency
has consistently taken the position that wastes derived fromthe
treatment of an exenpt waste, including any recovery of product from
an exenpt waste, generally remain exenpt fromthe requirenents of
RCRA Subtitle C. Treatnent of, or product recovery from E&P exenpt
wastes prior to disposal does not negate the exenption. [The sanme
principle applies to exenpt m ning and m neral processing wastes.
See, 54 FR at 36621 (Sept. 1, 1989).] For exanple, waste residuals
(e.g., BS&W fromthe on-site or off-site process of recovering crude
oil fromtank bottons obtained fromcrude oil storage facilities at
primary field operations (i.e., operations at or near the well head)
are exenpt from RCRA Subtitle C because the crude oil storage tank
bottonms at primary field operations are exenpt. In effect,
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reclaimers are conducting a specialized formof waste treatment in
whi ch val uabl e product is recovered and renoved from waste uni quely



associ ated with E&P operations. In addition, in many cases, product
recovery or treatnment reduces the volunme and overall toxicity of the
waste and thereby contributes to the Agency's policy and goals for
waste mnimzation and treatnment of waste prior to disposal.

EPA further notes that the off-site transport of exenpt waste from
a primary field site for treatment, reclamation, or disposal does not
negate the exenption. The change of custody criterion (which is
di scussed in the Report to Congress) for the purpose of defining
transportation refers to the transport of product (crude oil, natural
gas) and does not apply to exenpt wastes noving off-site for
treatment or disposal since these wastes were generated by the
expl orati on, devel opnment or production operations and not by the
transportation process. Thus, the off-site transport and/or sale of
exenpt oil-field wastes to crude oil reclainmers for treatnent does
not termnate the exenpt status either of the wastes or the residuals
froma reclamati on process applied to these wastes.

However, there are solid and |liquid wastes fromreclamation
operations that are not exenpt from RCRA Subtitle C. These are wastes
whi ch the Agency intended to refer to in its exanple within the 1988
Regul atory Determ nation. Generally, these reclainmer wastes are
derived from non-exenpt oilfield wastes or otherw se contain
materials that are not uniquely associated with expl oration,
devel opment or production operations. An exanple would be waste
sol vents generated fromthe solvent cleaning of tank trucks that are
used to transport oilfield tank bottoms. Such wastes woul d not be
exenpt from Subtitle C because the use of cleaning solvents is not
uni quely associated with the production of crude oil.

Generally, crude oil reclainmer wastes that are derived from exenpt
oilfield wastes (e.g., produced water, BS&W are not subject to the
Subtitle C waste managenent requirenents of RCRA. Such wastes,
however, remain subject to any applicable state solid waste
managenent requirenents. Moreover, this exenption from RCRA Subtitle
C requirenments may not apply if the crude oil reclainmer wastes are
conbined with other wastes that are subject to RCRA Subtitle C
requirenents. [ Page 15286]

B. Service Conpanies

O | and gas service conpanies are those conpanies hired by the
princi pal operating conmpany to, anong other things, supply materials
for use at a drilling or production site or provide a service to be
perfornmed. Some of the activities of service conpani es take pl ace
on-site while others may take place off-site. Exanples of the types
of activities that may take pl ace
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off-site are product fornulation, transport of materials, |aboratory
anal ysi s, and waste handling and di sposal.

The 1988 Regul atory Determ nation stated that "oil and gas service
conpany wastes, such as enpty drums, drumrinsate, vacuum truck



ri nsate, sandbl ast nedia, painting wastes, spent solvents, spilled
chem cals, and waste acids" are not covered by the oil and gas E&P
exenption. The Agency intended this statenent to identify those
wast es, including unused and di scarded product materials, generated
by service conpanies that are not uniquely associated with primry
field operations. (Primary field operations occur at or near the
wel | head or gas plant and include only those operations necessary to
| ocate and recover oil and gas fromthe ground and to renove
impurities.) Simlar to the reference to crude oil reclamation
wastes, the Agency did not intend to inply that under no
circunstances will a service conpany ever generate a RCRA Subtitle
C-exenpt waste. For exanple, if a service conpany generates spent
acid returns froma well work-over, the waste is exenpt since the
waste acid in this case cane from down-hole and was part of primary
field operations.

EPA is aware that some confusion exists in various segnents of the
i ndustry with regard to the scope of the exenption from RCRA Subtitle
C for solid wastes not uniquely associated with oil and gas
expl orati on and production. One conmmon belief is that any wastes
generated by, in support of, or intended for use by the oil and gas
E&P i ndustry (including nost service conpany wastes) are exenpt. This
is not the case; in fact, only wastes generated by activities
uni quely associated with the exploration, devel opnment or production
of crude oil or natural gas at primary field operations (i.e., wastes
from down-hol e or wastes that have otherw se been generated by
contact with the production streamduring the renoval of produced
wat er or other contami nants fromthe product) are exenpt from
regul ati on under RCRA Subtitle C regardl ess of whether they are
generated on-site by a service conmpany or by the principal operator.
I n other words, wastes generated by a service conpany (e.g., unused
frac or stirmulation fluids and waste products) that do not neet the
basic criteria listed in the Report to Congress (i.e., are not
uni quely associated with oil and gas E&P operations) are not exenpt
from Subtitle C under the oil and gas exenption, just as wastes
generated by a principal operator that do not neet these criteria are
not exenpt from coverage by RCRA Subtitle C

The 1988 Regul atory Determ nation al so stated that "vacuum truck
and drumrinsate fromtrucks and drunms transporting or containing
non- exenpt waste" is not included within the exenption (enphasis
added). The unstated corollary to this is that vacuum truck and drum
rinsate fromtrucks and drunms transporting or containing exenpt
wastes i s exenpt, provided that the trucks or druns only contain
E&P-rel ated exenpt wastes and that the water
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or fluid used in the rinsing is not subject to RCRA Subtitle C (i.e.,
is itself non-hazardous). This is consistent with the general policy
principle that certain wastes derived exclusively from RCRA Subtitle
C- exenpt wastes remain exenpt from RCRA Subtitle C.

C. Crude G I Pipelines



Crude oil is produced fromthe ground through a system of one or
nore wells in an oilfield. The oil and any rel ated produced water
typically is directed to a series of tanks known as a tank battery
where the water and oil separate naturally due to gravity; sonetines,
separation is enhanced by the use of heat. Mst water is separated
fromthe oil at the tank battery. The volune of oil produced is then
nmetered prior to a change in custody or ownership of the oil and/or
its transportation off-site.

In the case of crude oil, all production-related activities occur
as part of primary field operations at or near the well head. Wastes
generated as part of the process of transporting products away from
primary field operations are not exenpt. Cenerally, for crude oi
production, a custody transfer of the oil (i.e., the product) or, in
t he absence of custody transfer, the end point of initial product
separation of the oil and water, will define the end point of primry
field operations and the beginning of transportation. Only wastes
generated before the end point of primary field operations are
exenpt. In this context, the termend point of initial product
separation nmeans the point at which crude oil |eaves the |ast vessel,
i ncluding the stock tank, in the tank battery associated with the
well or wells. The purpose of the tank battery is to separate the
crude oil fromthe produced water and/or gas. The novenent of crude
oil by pipeline or other neans after the point of custody transfer or
initial product separation is not part of primary field operations.

Therefore, any waste generated by the transportation or handling
of the crude oil (product) after custody transfer or, in the absence
of custody transfer, after the end point of initial product
separation of the oil and water, is not within the scope of the
exenpti on. Exanpl es of non-exenpt wastes resulting from
transportation include transportation pipeline pigging wastes,
contam nated water and snow resulting fromspills fromtransportation
pi pel ines or other forms of transport of the product, and soils
contam nated from such spills. It should be noted that the
hydr ocar bon-bearing soils identified in the 1987 Report to Congress
and listed in the 1988 Regul atory Determ nati on as bei ng exenpt are
limted to those hydrocarbon-bearing soils that occur at oil or gas
E&P sites or result fromspills of exenpt waste. As discussed above,
the exenpt status of wastes generated by primary field operations and
transported off-site for treatnent or disposal is not affected by
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custody transfer.
D. Gas Plants and Feeder Pipelines

Natural gas is produced fromthe ground through a system of one or
nore wells in a gas field. Sone water may be separated fromthe gas
at the well head, but due to econony of scale, the gas from several
wells is generally conm ngled and sent to a central gas plant where
addi tional water and other inpurities are renoved. The ownership, or
custody, of the natural gas commonly changes hands between the



wel | head and the gas plant, yet the renoval of inpurities fromthe
gas at a gas plant is still a necessary part of the production
process for natural gas.

For natural gas, primary field operations (as defined in the 1987
Report to Congress) include those production-related activities at or
near the well head and at the gas plant (regardless of whether or not
the gas plant is at or near the well head) but prior to transport of
the natural gas fromthe gas plant to market. Because the novenent of
the natural gas between the well head and the gas plant is considered
a necessary part of the production operation, uniquely associ ated
wastes derived fromthe production stream along the gas plant feeder
pi pelines (e.g., produced water, gas condensate) are consi dered
exenpt wastes, even if a change of custody of the natural gas has
occurred between [ Page 15287] the well head and the gas pl ant.
Sone wastes generated at this production stage may not be uniquely
associated with the natural gas production stream and are, therefore,
not exenpt (e.g., punp lube oil, waste nercury fromnmeters and
gauges). Simlarly, soils contam nated by spills of wastes that are
not uni quely associated with production operations, such as soils
contam nated by nmercury from gauges, are not exenpt wastes.

Wast es generated at conpressor stations and facilities |ocated
al ong the transportation and distribution network downstream fromthe
gas plant or at the market end of the transportation system are not
covered by the E&P exenption. These wastes are not uniquely
associated with oil or gas exploration and production and are not
exenpt .

In addition, wastes generated by non-production related activities
(i.e., manufacturing) that may occur at a gas plant are not exenpt.
These non-exenpt manufacturing activities include operations that go
beyond the renoval of inpurities fromthe raw gas and the physical
separation of the gas into its conmponent fractions. Manufacturing
activities would be those that are simlar to petrochem cal plant
operations, such as the cracking and reform ng of the nol ecul ar
structures of the various gas fractions and the addition of odorants
or other substances. The end point of the scope of the exenption for
natural gas is in the gas plant once manufacturing begins or, if no
manuf act uri ng
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occurs, at the point at which the natural gas |eaves the gas plant
for transportation to market.

It should be noted that the production of elemental sulfur from
hydrogen sul fide gas at a gas plant is considered treatnment of an
exenpt waste (i.e., the hydrogen sulfide gas is a uniquely associ ated
waste). This waste treatnent process reduces the volunme and/ or
toxicity of the exenpt waste and produces a
sal eabl e product. As such, this process is simlar to crude oi
reclamation and any residual waste derived fromthe hydrogen sulfide
remai ns exenpt.



Finally, wastes uniquely associated with operations to recover
natural gas from underground gas storage fields are covered by the
exenption just as if the gas were being produced for the first tine.
This is because operations to store and retrieve natural gas from
nat ural underground formations, as well as the types of wastes
generated, are virtually identical to those involved with the
production of natural gas for the first tinme, although the vol unme of
wast es generated by natural gas storage and retrieval is typically
smal | er than the volune generated by the initial production. In
effect, in the context of the E&P exenption, the storage of natural
gas in natural underground formations returns the gas to the
begi nni ng poi nt of the production process.

I11. Adm nistrative Procedure Act Requirenents

Today's notice is issued w thout request for public coment since
it does not revise, anmend, repeal, change, or otherw se alter any EPA
regul ati on, nor constitute a change to EPA's 1988 Regul atory
Determ nation regarding oil and gas exploration and production
wastes. This notice nerely provides further
clarification of EPA's statements regarding the scope of the
exenption for oil and gas wastes. Thus, EPA does not believe that
today's notice constitutes an action for which notice and coment is
requi red under the Adm nistrative Procedure Act (APA).

To the extent today's notice is covered by APA requirenments, EPA
believes that it is nerely interpreting the scope of the existing
RCRA statutory exclusion for oil and gas wastes, for which notice and
comment is not ordinarily required. Alternatively, EPA believes it
has good cause under Section 553(b) of the APA to publish this notice
wi t hout opportunity for comrent. EPA has al ready received substanti al
comment regarding the scope of the oil and gas exenption in response
to its 1987 Report to Congress, and further comment on the issue is
unnecessary, particularly since EPAis not altering its position from
t hat which the Agency announced in the 1988 Regul atory Determ nati on.

I V. EPA RCRA Docket
58 FR 15287

The EPA RCRA docket is located at: United States Environnental
Protection Agency, RCRA Information Center, room M2427, 401 M Street,
SW, Washi ngton, DC 20460.

The RCRA Information Center is open from9:00 to 4:00 Monday
t hrough Friday, except for federal holidays. The public nust nake an
appoi ntment to review docket materials. Call the docket at (202)
260- 9327 for appointnments. Copies cost $.15 per page.

The foll ow ng docunents related to the July 6, 1988 regul atory
determ nation are avail able for inspection in docket nunber
F- 88- OGRA- FFFFF.

-- Report to Congress on Managenent of Wastes fromthe



Expl orati on, Devel opnent, and Production of Crude G I, Natural Gas,
and Geot hermal Ener gy;

-- Al'l supporting docunentation for the regulatory determ nation,
i ncludi ng public coments on the Report to Congress and EPA response
to comments, and

-- Transcripts fromthe public hearings on the Report to
Congr ess.

Al'l supporting docunentation for this Federal Register Notice are
avai l abl e for inspection in docket nunmber F-93- OGRC- FFFFF.

Dat ed: March 11, 1993.
Ri chard J. Gui nond,

Assi stant Surgeon General, USPHS. Acting Assistant Adm nistrator.
[ FR Doc. 93-6153 Filed 3-19-93; 8:45 an

Bl LLI NG CODE 6560-50-P



ENVI RONVENTAL PROTECTI ON AGENCY
[ FRL- 3403- 9]
53 FR 25447
July 6, 1988

Regul atory Determ nation for O and Gas and Geot her nal
Expl orati on, Devel opnment and Producti on WAstes

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.
SUPPLEMENTARY | NFORMATI ON:
Preanmbl e Qutline
. Summary
1. Background
A. Technical Sunmary of Report to Congress

B. Legal Authority

C. Conclusions of the Report to Congress and Response to Comrents
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D. Determ nation of the Scope of the Tenporary RCRA Exenption
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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
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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

53 FR 25446



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
53 FR 25447
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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

53 FR 25447
February 29, 1988. In April 1987, the court-ordered schedul e was

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;

53 FR 25448

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

53 FR 25450

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
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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 percent of these wastes m ght require managenent under
RCRA Subtitle C, and Agency estinmates of the probable range of unit
costs for mamnagi ng these vari ous waste types.

However, it is inportant to note that these estimates do not
i nclude the cost of corrective action. The application of corrective
action requirenments to facilities that manage associ ated wast es
on-site would inpose substantial costs on the units managi ng the
associ ated wastes as well as any other solid waste managenent units
that exist within the facility boundaries to the extent that the
wastes continue to be managed on-site. Since nearly half of the
associ ated wastes are currently managed on-site, this could result in
significant costs to the industry. The cost estimtes al so assune
that "l and-ban" treatment of hazardous solids and sludges consists of
recycling and resource recovery. It is likely that sone fraction of
t hese wastes would need to be incinerated in conpliance with the
treatment standards established by the "l and-ban,"” inplying higher
costs of regulating the associ ated wastes under Subtitle C.

C. Adequacy of State and Federal Regul atory Prograns

EPA eval uated State regul ations pertaining to |arge-vol ume wastes
and associ ated wastes. Often, sonme of these wastes are co-m ngled and
di sposed of together. Consequently, they are usually managed together
under one regulatory programat the State |evel.

Wth regard to | arge-volune wastes, EPA found nost existing State
regul ati ons are generally adequate for protecting human health and
the environment. Most States have requirenents specifically



controlling the managenent of drilling nuds and produced waters.
However, certain gaps do exist in State regulations for |arge-vol une
wast es. For exanple, sonme States do not have adequate requirenents
control ling roadspreadi ng or |andspreadi ng of |arge-vol ume wastes,
desi gn or maintenance rules for reserve pits, or have insufficient
managenent specifications for centralized and comrerci al disposal
facilities. As noted previously, EPA also found damages which
occurred due to surface discharges not prohibited by State
regul ati on.

Anot her regul atory gap for sone States are controls for associated
wastes. Most State regul ations do not include specific controls for
t he managenment of these wastes. General standards are often difficult
to enforce unless a specific pollution incident is discovered and can
be attributed to a particular
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wast e di sposal event. However, a few States such as Texas do
specifically address associ ated wastes and other States have general
standards that provide partial control of these wastes.

The Agency has exam ned changes in State regul atory prograns over
the past two years. Sone States have inproved their regulatioins,
whil e other States have rel axed specific waste managenent
requi renments. For exanple, while reserve pit managenent has been
strengthened in sone States, other States have relaxed controls
pertaining to | and application of |arge-volunme wastes. Problens also
remai n regardi ng adequate State inplenmentation and enforcenment of
exi sting regul ations.

The Agency al so eval uated the Federal Underground I njection
Control [Page 25456] (U C) program under the Safe Drinking Water Act
and regul atory prograns under the Clean Water Act. The U C program
effectively controls underground injection fromthe point of the
wel | head, while the NPDES program addresses point source discharges
to surface water bodies. These progranms are particularly inportant in
control ling managenent of |arge-volunme wastes. However, EPA has
identified certain gaps in these progranms. For exanple, U C
regul ations currently allow the practice of annular disposal and | ack
uni form mechani cal integrity testing standards. The Cl ean Water Act
regul atory program gaps include the |ack of national effluent
limtations at the Best Avail able Technol ogy Econom cally Achi evabl e
(BAT) and Best Conventional Pollutant Control Technol ogy (BCT)
| evel s. These national |limtations are needed to nore effectively
deal with discharges fromfacilities in the onshore and coast al
subcategories of the industry. EPA also found that inprovenents are
needed regarding i nplenmentati on and enforcenent of existing
regul ati ons. The Agency has already undertaken steps to address these
deficiencies; these are discussed in Section V of today's noti ce.

Finally, EPA evaluated the existing Federal criteria under
Subtitle D of RCRA. These criteria (40 CFR Part 257) include general
envi ronnent al performance standards applicable to the disposal of any



solid waste, including oil, gas, and geothermal wastes. These
criteria include anong other things, standards related to surface
wat er di scharges, ground-water contam nation, and endangered speci es.
Because the progranms' criteria are ainmed principally at munici pal
solid waste, EPA believes they do not now fully address oil and gas
waste concerns. In addition, many of these criteria, such as control
of di sease vectors and avi ation hazards, are not appropriate for oil
and gas waste. Neverthel ess, EPA has authority under Subtitle D to
tailor requirenents appropriate for the disposal of oil and gas

wast es.

D. Concl usi ons
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The Agency has decided not to pronul gate regul ati ons under
Subtitle C for large-volunme and associ ated wastes generated by the
expl oration, devel opment and production of crude oil and natural gas.
The Agency decision is based on the follow ng reasons:

(1) Subtitle C contains an unusually |arge nunmber of highly
detailed statutory requirenments, sone of which are not only extrenely
costly, but also are unnecessary for the safe managenent of oil and
gas wastes. Subtitle C does not, however, allow the Agency to
consi der costs where applying these
requirenments to oil and gas wastes. Consequently, EPA would not be
able to craft a regulatory programto reduce or elinmnate the serious
econom c inpacts that it has predicted. Thus, in light of Congress'
concern for the protection of the nation's future energy supply,
Subtitle C regulations nust be considered unwarranted. A tailored
Subtitle D program by contrast, will enable the Agency to apply al
necessary requirenents to the managenent of these wastes, while
ensuring that econom c inpacts are mnim zed.

(2) As discussed in Section Il. B., Congress has indicated that
Subtitle C regul ations are unwarranted where existing progranms can be
enpl oyed to protect human health and the environment fromthe
probl ens created by oil and gas
wast es. EPA has concluded that, in fact, existing State and Federal
prograns are generally adequate, and that remai ning gaps can be
filled by nodifying these prograns. Subtitle C regulation is,
therefore, unwarranted. Moreover, Subtitle C, with its conprehensive
"cradle to grave" managenent requirenent, sinply is not well suited
to this type of gap-filling regulation. It is thus both nore
efficient and appropriate to fill the gaps by strengthening
regul ati ons under the Cl ean Water Act and Ul C program and
promul gati ng the remai ning rul es needed under RCRA under the |ess
prescriptive statutory authorities set out in Subtitle D.

(3) Since the States and EPA have consistently required | ong
periods of tinme to process Subtitle C permts, regul ati on under
Subtitle C could delay the start of operations at new facilities.



These del ays woul d be particularly disruptive to the exploration
phase of oil and gas devel opnent.

(4) Subtitle C regulation of these wastes woul d subject themto
all of the land disposal restriction requirenments, including BDAT,
and thus could severely strain existing Subtitle C facility capacity.

(5) The Agency believes that it is inmpractical and inefficient to
i mpl ement Subtitle C for all or sonme of these wastes because of the
di sruption and, in sone cases, duplication of State authorities that
adm ni ster progranms through organi zati onal
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structures tailored to the oil and gas industry.
(6) It is inpractical and inefficient to inplement 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) .

V. Efforts to Inprove State and Federal Prograns

The Agency plans a three-pronged approach toward filling the gaps
in existing State and Federal progranms that regul ate the managenent
of wastes fromthe crude oil, and natural gas, industries. This
effort will include:

1. Inproving Federal prograns using existing authorities under
Subtitle D of RCRA and the Clean Water and Safe Drinking Water Acts;

2. Working with the States to encourage changes in their
regul ati ons and enforcenent prograns to achieve nore uniformty in
the adm nistration of their programs; and

3. Wrking with Congress to devel op any additional statutory
authority that may be required.

A. Federal Program I nprovenments Wthin Existing Authorities
1. Clean Water and Safe Drinking Water Act Prograns

The Agency believes certain inprovenents in the Safe Drinking
Water and Cl ean Water Acts are desirable with respect to their
application to crude oil and natural gas wastes. In the case of the
Ul C program the Agency had previously determ ned that a critical
exam nation of the overall programwas in order. The program has now
been in effect for approximately 5 years or nore, dependi ng on when a
St ate program was approved or a Federal program was pronulgated in a
State. This exam nation, currently underway, includes a review of the
adequacy of the regul ations and policies governing the program and of



the way in which States and EPA Regi ons are inplenenting and
enforcing the program The review of the adequacy of State

i npl ementation is conplex because approval of State prograns was, by
statute, governed by a determ nation of their effectiveness in
protecti ng underground sources of drinking water, rather than by
their conformty with m ni num Federal regul ations.

| mpl enentati on of the U C program by the EPA Regions is undergoing
a peer review process, which will be conpleted by the fall of 1988.
| npl enentation of the State prograns is revi ewed
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routinely by the EPA Regions. In addition, the EPA's Ofice of
Drinki ng Water has undertaken a cycle of in-depth reviews of the U C
program The California, Texas, and Kansas prograns were [Page 25457]
reviewed in 1987. A review of Wom ng and at | east one other State,
not yet selected, will be conducted in 1988. The States have al so
undertaken a peer review project directed by the Underground

I njection Practices Council.

The Agency has forned a workgroup, which will include
participation by the States and ot her Federal agencies, to review
I ssues pertinent to the U C regulations. The stategy for this review
is available in the RCRA docket. A final report and the
recomendati ons of the workgroup are expected to be available in the
w nter of 1988-89.

In conjunction with the Clean Water Act, the Agency is currently
devel opi ng nati onal discharge regulations for the offshore crude oil
and natural gas industry and is planning for the devel opnment of
nati onal discharge regulations for the coastal oil and gas industry.
The coastal segnent generally includes
expl orati on, devel opment and production facilities that are | ocated

in or adjacent to tidal wetlands. These regulations will cover the
di scharges of produced water, drilling fluids, drill cuttings and

various |l ow-inconme waste streans to surface waters of the U S. The
regul ations will address the best avail able technol ogy (BAT), best

conventional technology (BCT) and new source performnce standards
(NSPS) | evels of control. These regulations my result in a

prohi bition on the discharge of a significant portion of high volune
drilling wastes (drilling fluids and cuttings) into U S. offshore
wat ers. As such, these wastes will be transported to shore by the

of fshore operators for |and disposal. These wastes would then be
subj ect to regulation under RCRA Subtitle D.

The Agency is also planning to begin devel opnent of national
effluent regul ations for onshore stripper oil and gas production. The

onshore stripper well regulations will cover the discharges of
produced water and well treatnent wastes to surface waters of the
U.S. These regulations will be established at increasing |evels of

stringency conpared to the best practicable technology (BPT) |evel of
control. Non-stripper wells |ocated onshore are already subject to a
"zero-di scharge" requirenment under NPDES.



22. RCRA Subtitle D Approach

(a) CGeneral Approach. EPA believes it can design and inplenment a
program specific to crude oil and natural gas wastes under Subtitle D
of RCRA that effectively addresses the risks associated with these
wastes. EPA is already in the process of devel oping revised Subtitle
Dcriteria for facilities that may recei ve hazardous househol d waste
or small quantity generator hazardous wastes as well as for mning
wast e di sposal facilities.
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The Agency intends to augnent the Subtitle D program by devel opi ng
appropriate standards and taking other actions as appropriate for
crude oil and natural gas wastes.

In devel oping these tailored Subtitle D standards for crude oi
and natural gas wastes, EPA will focus on gaps in existing State and
Federal regul ations and devel op appropri ate standards that are
protective of human health and the environment. Gaps in existing
programnms i nclude adequate controls specific to
associ ated wastes and certain managenent practices and facilities for
| ar ge-vol ume wastes, including roadspreadi ng, |andspreadi ng, and
i npoundnents. EPA is particularly concerned about centralized and
comercial facilities that treat, store, or dispose of oil field
wastes in concentrated form Pits or inpoundnents at these facilities
of ten contain hazardous constituents in high
concentrations. In addition, centralized facilities are responsible
for some of the nost significant damages the Agency docunent ed.

To ensure proper control over oil and gas disposal facilities and
practices, EPA will consider requirements under Subtitle D such as:
(1) Engineering and operating practices, including run-off controls,
to mnimze releases to surface water and groundwater; (2) proper
procedures for closing facilities; (3) nonitoring that accommodates
site-specific variability; and (4) clean-up provisions. EPA w |l
tailor these standards to the special problenms posed by oil and gas
wast e di sposal facilities, as well as incorporate appropriate
flexibility to address site-specific variability.

In developing a tailored Subtitle D programfor oil and gas
wastes, EPA will use its RCRA section 3007 authority to collect any
addi tional information needed on the characteristics and managenent
practices of oil and gas wastes. EPA believes this authority does not
[imt information collection to "hazardous"” waste identified under
Subtitle C, but also authorizes the collection of information on any
solid waste that the Agency reasonably believes may pose a hazard
when i mproperly managed. (EPA may al so use this authority in
preparing enforcenent actions.)

In specifying the appropriate standards, EPA also will further
anal yze existing Federal and State authorities and prograns and
determ ne future plans for adm nistering their oil and gas waste
programs. Additionally, EPA will perform anal yses of costs, inpacts,



and benefits and will conply fully with Executive Orders 12291 and
12498, the Regulatory Flexibility Act, and the
Paperwor k Reducti on Act.

The Agency wi Il specifically consider the inmpact of future
regul ati ons on small business operations in the process of regul atory
devel opnent under the Agency guidelines with respect
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to the Regulatory Flexibility Act. The Agency believes that the
tailored RCRA Subtitle D regul ations can provide the flexibility
necessary to reflect the margi nal econom c nature of certain
segnments of the industry, while at the sane time affording inproved
envi ronnental protection. For exanple, the Agency recognizes that
many stripper operations are, by their nature, nore vulnerable to
regul atory burdens inposed by any new controls over crude oil and
natural gas wastes, and that many stripper wells are associated with
smal |, non-integrated producers. This is particularly significant in
certain produci ng regions such as Appal achi a.

(b) Alaska's North Slope. Tailored standards under Subtitle D w Il
specifically address controls necessary to protect fragile or
sensitive environnments; one such sensitive environment is the Arctic
North Sl ope. EPA is particularly concerned about the managenment of
crude oil and natural gas wastes in this area, where oil extraction
is perfornmed on a very |arge scale,
accounting for roughly 20 percent of total U S. production. There
al so exists the likelihood for future devel opnment of potentially
significant crude oil and natural gas reserves on the North Slope in
areas surroundi ng Prudhoe Bay and areas in the Arctic National
Wl dlife Refuge.

The Arctic North Slope is particularly sensitive and fragile, with
uni que geographic and climatic conditions that make its environment
fundamentally different fromthe |ower 48 States. The area is
primarily an arctic desert, frozen for about 9 nonths out of the year
and underlain by up to 2,000 feet of permafrost. During the summer
nont hs, surface water exists in the form of
i nterconnected tundra ponds, which exhibit little or no flow during
the summer season. This, in addition to the severity of the clinmate
and the shortness of the grow ng season, makes the area particularly
vul nerabl e to ecol ogical inpacts, or inpacts fromless than rigorous
wast e management practices.

There is a lack of long-term historical data on inpacts of crude
oil and natural gas industry activities on the North Sl ope. Based on
prelimnary studies, [Page 25458] current waste managenent practices
used on the North Sl ope pose the
potential for environmental degradation. As stated in the Report to
Congress, a 1983 U. S. Fish and WIldlife Service study found chrom um
arsenic, cadmum nickel, and bariumto be present in tundra ponds
adj acent to reserve pits at levels significantly greater than in
control ponds. Levels of chromumin



adj acent ponds were also found to exceed EPA chronic toxicity
criteria, and affected distant ponds were found to contain chrom um
| evel s significantly higher than background |evels. The authors of
this study caution, however, that these findings cannot be
extrapol ated to present-day oil field practices on the North Sl ope
because sonme industry practices have changed and the State's
regul ati ons have beconme increasingly nore stringent since
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1983.

Hi storically, enforcenent of environnmental controls on the North
Sl ope has been inadequate. EPA believes this inadequacy has
contributed to the use of undesirabl e waste managenment practices in
sone cases. For exanple, as discussed in the Report to Congress, an
i nci dent devel oped involving an oil field service conpany that was
di sposing of drunms and waste chemi cals in an inappropriate manner.
The Agency believes that a greater enforcenent presence in addition
to inproved regul ati ons could prevent such incidents fromrecurring.

Recently, the State of Al aska has inproved waste nanagenent
regul ati ons pertaining to the North Slope. In addition, sone
operators plan to inplenment nore desirable waste nmanagenent
practices, including the possibility of phasing out reserve pits
t hrough the use of closed drilling systens and injection for waste
drilling muds and cuttings. If inplenmented, these changes would be
maj or i nprovenents in waste managenent practices on the North Sl ope.

B. Additional Federal Authorities

EPA is concerned over the lack of Federal authority under Subtitle
D of RCRA to address treatnent and transportation of oil and gas

wastes. The Adm nistrator therefore will work with Congress to
devel op any additional |egislative authorities that may be needed to
address these issues. In the interim EPA will use section 7003 of

RCRA and sections 104 and 106 of CERCLA to seek relief in those cases
where wastes fromoil and gas sites pose substantial threats or

i mm nent hazards to human health and the environment. O and gas
wast e probl ems can al so be addressed under RCRA section 7002 which
authorizes citizen lawsuits for violations of Subtitle D requirenents
in 40 CFR Part 257.

C. Inprovenent in State Prograns

While in the process of conpleting inprovenents in the Federal

programs, EPA plans to work with the States to inprove the content,

i npl ement ati on, and enforcenment of existing State regulations. This
will be a cooperative effort with voluntary State participation. For
exanpl e, the Interstate O 1| Conpact

Commi ssi on has already begun work in this area and has expressed an
interest in cooperating with EPA in this regard. Specifically, the
Agency plans to encourage States to take steps to fill the follow ng



gaps (where present) in their existing regulatory prograns:

(1) Controls for roadspreadi ng and | andspr eadi ng;
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(2) Surface inmpoundnment (i.e., pit) location, design, and
mai nt enance;

(3) Controls for associ ated wastes; and
(4) Plugging abandoned oil and gas wells.

According to State officials, many States have tens of thousands
of unplugged or inproperly plugged abandoned wells. EPA' s Decenber
1987 Report to Congress docunented ground-water contam nation with
chl orides from unplugged or inproperly plugged abandoned crude oi
and natural gas wells and indicated that State requirenments for
pl uggi ng and abandoni ng crude oil and natural gas wells vary, wth
I nadequaci es apparent in some State programs. For exanple, many

States do not require a plugging bond fromoperators who drill crude
oil and natural gas wells. Where bonding is required, the amount is
of ten not adequate to provide for proper plugging once a well is
abandoned.

EPA encourages States to devel op prograns to address abandoned
wel | s. However, the Agency recogni zes that |ocating and identifying
these wells is difficult, and sonetines inpossible, because of poor
record keeping or the absence of records. Because many unpl ugged
wells are several decades old, the owner or operator often cannot be
identified. Some States have plugging funds to use in such
ci rcunst ances, sone do not.

The Agency will also work with States to inprove inplenmentation
and enforcenent of existing State regul ati ons. EPA believes that
i mprovenents in enforcenment of existing regulations wll
significantly increase protection of human health and the
envi ronment .

EPA will also work closely with the State of Al aska on addressing
probl ens associated wi th managenent of crude oil and natural gas
wastes on the Arctic North Slope. Because of the renoteness and
severe climatic conditions, enforcenent is particularly difficult in
this area. The Agency will explore with the State of Al aska and the
Departnment of the Interior ways to inprove enforcenent in this area.
The Agency believes operators should continue research into inpacts
on the environnent of their waste managenent practices. The Agency
will develop a list of recomended areas for research in the
research, denonstration, and devel opment plan required by RCRA
section 8002(m(2).

VI . Regul atory Determ nation for Geothermal Energy Wastes



A. Hazard Assessnent
There is only a limted record of damages or danger to human
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health or the environment resulting fromthe exploration,

devel opnent, and production of geothermal energy. Based on the
limted information avail able, the Agency has determ ned that the
risk to human health and the environment resulting fromthe

expl orati on, devel opment, and production of geothermal energy is
relatively | ow The geothermal energy industry is conparatively
small, with a total of 395 w ldcat, production, and injection wells
drilled between 1981 and 1985. Mbst geot hermal energy production is
in California (321 out of 395 wells) and Nevada. It is unlikely that
there will be further |arge-scale devel opnent of geothermal energy
resources outside of the State of California because the occurrence
of accessible geothermal energy is extrenely |imted.

B. Adequacy of State and Federal Regul ations

As indicated in the Report to Congress, the Agency believes that
exi sting State and Federal regulations are generally adequate for
controlling wastes from geot hermal energy production. However, one
public coment on the Report to Congress suggests a possible gap in
California'"s regul atory program addressing these wastes. The
comment er docunented potential endangernment of human health and
damage to the environnent because of the disposal of geothernal
energy hydrogen sul fide abatenent wastes in commercial facilities in
California

C. Concl usi ons

EPA has deci ded not to regul ate wastes generated by the
expl orati on and devel opnent of geothermal energy resources under RCRA
Subtitle C. EPA believes that Subtitle C control for these [Page
25459] wastes is unwarranted because of the relatively |low risk of
t hese wastes and the presence of generally effective State and
Federal regulatory progranms. Because these wastes are |argely
confined to California and Nevada, EPA will work closely with these
States to address any gaps in their regulatory prograns for the
managenent of hydrogen sul fi de abat ement wastes.

VI1. Research, Devel opnent, and Denonstration Plan

The Agency wi ||l develop a research, devel opnent, and denonstration
pl an based on the findings of the Report to Congress and subsequent
public comrents on the report. This plan will outline various topics
that the Federal and State governnments and/or industry could pursue.



This plan will include the follow ng topics:
-- Alternative waste managenent technol ogi es;
53 FR 25459
-- Waste mnim zation techni ques;
-- Materials substitution;
-- Recycling and reuse;

-- Reserve pit construction (percolation, |eaching, and erosion
control issues);

-- Pluggi ng and abandonnment of crude oil and natural gas wells;

-- Better characterization of produced waters and associ at ed
wast es generated by stripper crude oil and natural gas wells; and

-- Field nonitoring to evaluate the adequacy of waste
cont ai nnent practices.

VI11. EPA RCRA Docket

The EPA RCRA docket is |l ocated at:

United States Environnmental Protection Agency, EPA RCRA Docket
(Sub- basenent), 401 M Street, SW, Washi ngton, DC 20460.

The docket is open from9:30 a.m to 3:30 p.m, Mnday through
Fri day, except for Federal holidays. The public nust make an
appoi ntnment to review docket materials. Call the docket clerk at
(202) 475-9327 for appointnents.

The follow ng docunents related to this regulatory determ nation
are avail able for inspection in the docket:

-- Report to Congress on Managenent of Wastes fromthe
Expl orati on, Devel opnent, and Production of Crude G|, Natural Gas,
and Geot hermal Ener gy;

-- Al'l supporting docunentation for the regulatory determ nation,
i ncludi ng public coments on the Report to Congress and EPA response
to comments; and

-- Transcripts fromthe public hearings on the Report to
Congr ess.

Dat ed: June 29, 1988.

A. Janes Barnes,



Acting Adm nistrator.
[ FR Doc. 88-15097 Filed 7-5-88; 8:45 am



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Wednesday, May 16, 2012 6:41 AM

To: ‘Janney, David'

Cc: VonGonten, Glenn, EMNRD; Dade, Randy, EMNRD; Shapard, Craig, EMNRD
Subject: RE: Lightning Dock Geothermal Project Well 47-7 Inquiry -

David:

If the releases are not from down hole, then the waste is not considered exempt geothermal field waste (to be .
handled under RCRA regulations) and should be able to be disposed at RCRA Solid Waste Facilities. Where
OCD has problems down in your project area is finding OCD permitted landfarms and/or landfills that accept
OCD geothermal and/or oil and gas field exempt wastes that are exempt from RCRA.

Butterfield seems to indicate that it does not accept spill residue. You may still have problems fmdmg a landfill
nearby the location that will.

Thanks.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Department |

Oil Conservation Division, Environmental Bureau

1220 South St. Francis Drive, Santa Fe, New Mexico-87505

Office: (505) 476-3490

E-mail: Carl].Chavez@ State. NM.US

Website: http://www.emnrd.state.nm.us/ocd/

“Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the
Nation?” To see how, please go to: “Pollution Prevention & Waste Minimization” at
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental

From: Janney, David [mailto:david.janney@amec.com]

Sent: Tuesday, May 15, 2012 5:23 PM

To: Chavez, Carl J, EMNRD

Subject: RE: Lightning Dock Geothermal Project Well 47-7 Inquiry

Greetings:

Thank you for the information. We will comply with the timeframe you indicate.

It appears that we have several options for proper disposal and that Butterfield is accepiable.

I am a bit put off by the fact that Rhino indicated they can accept the waste and in the end may not be able to do so.

Regards,

David W. Janney, PG

Senior Geologist

AMEC Environment and Infrastructure
8519 Jefferson, NE

Albuquerque, NM 87113



505.821.1801 off
505.821.7371 fax 7
505.449.8457 cell

From: Chavez, Carl J, EMNRD [mailto:Carl].Chavez@state.nm.us]

Sent: Tuesday, May 15, 2012 1:23 PM

To: Janney, David

Cc: VonGonten, Glenn, EMNRD; Dade, Randy, EMNRD; Shapard, Craig, EMNRD
Subject: RE: Lightning Dock Geothermal Project Well 47-7 Inquiry

David:

Good afternoon. Any releases on federal lands must be resolved through the BLM too? | believe that you
indicated that you are already working with the BLM too.

The OCD needs your initial and/or final reports within 15-days or by COB on Wednesday May 30, 2012.

Regarding any waste streams generated from spill/releases of hydrocarbons, please review the “Waste”
thumbnail (Page 9 see below) for RCRA Solid Waste Facilities that are authorized to receive special wastes
from OCD activities near the facility. You may want to double check with the nearby Butterfield Trail Regional
Landfill to see whether they now accept special wastes from geothermal operations. You will need document
that waste streams are properly disposed and/or treated.

Sent: Friday, November 21, 2008 1:22 PM
To: Chavez, Carl J, EMNRD
Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Carl: | reviewed the Solid Waste Rules on geothermal waste and it does come under the regulatory authority of
OCD. As a result the waste must be taken to a solid waste facility permitted to accept OCD waste. Currently
the only landfills permitted to accept OCD waste are the San Juan Regional Landfill near Aztec, NM, the Rio
Rancho Landfill in Rio Rancho, NM and the Valencia Regional Landfill - 15 miles west of Los Lunas, NM all
operated by Waste Management of New Mexico. It is possible that the Red Rocks Landfill near Thoreau, NM
may have a permit for OCD by May of 2009. At this time those are the only facilities permitted to accept OCD
waste. '

Terry Nelson

Permit Section Manager

NMED-SWB

1190 St. Francis Dr.

PO Box 5469, Santa Fe, NM 87502-5469
Phone: 505-827-2328

Fax: 505-827-2902

terry.nelson1 @state.nm.us
www.nmenv.state.nm.us

Please contact me if you have questions. Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Department
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Drive, Santa Fe, New Mexico 87505
Office: (505) 476-3490

E-mail: CarlJ.Chavez@State. NM.US




Special Waste Landfills
in New Mexico

Butterfeld Trall Reg. LF (Demmg) S Lawrence Brookey (575) 546-8848 X X X X
Caja _lv)eI.Bio._l;_-F}(SantVa ’vFe) - Randall Kippenbrock (505) 424-1850 X X
Camino R:é‘af LF (SUhlénd P’é}k) B Juan Thomas (575) 589-9440 X X «
Cerro Colorado LF (Clty of Alb) Johnny Pena (505) 761-8300 X X X X X
Corralitos LF (Las Cruces) Patrick Peck (575) 528-3800 X
Estancia, Valley Reglonal LF (formerly Torrance - Joseph Ellis (505) 384-4270 X X X X X X
County LF) - : . : .
Keers Asbestos LF (Mountalnalr) Brian Kilcup (505) 828-2650 X
Lea County _Regiorial LF Juan Thomas (575) 58-9440 X X X X X
Lea ‘Land‘.lnc. ‘Industrial Solid_Waste LF Shelly Peterman (575) 887-4048 X* X X
Otero/LincoIn County Regional LF- Tim White (575) 439-4355 X X X
Red Rocks Reg|onal Landfll - (Thoreau) Billy Moore (575) 862-8402 X X X
Rlo Rancho Sanltary LF Steve Miceli (505) 974-1947 X X X X X X
Sa_n J_uan_CountyRegionaI LF - Shote Forrester (575) 334-1121 X X X X X
Sandoval County LF Bert Sanchez (505) 867-0816 X X
Socorro-LF._ ! i e Marvin Magee 575-835-0240 X
Southwest Néw Mexico Regional LF (Silver City) Danny Legarreta (575) 388-8051 X
Truth o’r_Consequences' LF S ' Leonard Carrillo (575) 894-6939 X
. P — X* X*
Tucumcari'LF Doug Powers (575) 461-5982
Veleocia'Regional LF:(Los Lunas) Steve Miceli (505) 974-1947 x x X X X
X = Authorized To Accept
= Not accepting at this time
Note: The landfills are permitted to receive the above indicated waste, but may choose not to accept it. Please contact each landfill to verify that special waste will be accepted.




, ompany N cti \ v . Eadiiity N - T
19 GANDY MARLEY INC 10/06/1994: Chaves GANDY MARLEY LANDFARM 4-11 S31 E
28 OLD LOCO OIL CO 07/02/1985. Eddy OLD LOCO TREATING PLANT 1917 S31E
43 Loco Hills Landfarm LLC 11/08/2004; Eddy Loco Hills Landfarm m-52-16 S-36 E
4 LOCO HILLS WATER DISPOSAL 10/30/1981| Eddy LOCO HILLS WATER DISPOSAL M-16-17 S-30 E
36 OK HOT OIL SERVICE INC 08/16/2000: Eddy OK HOT OIL SERVICES INC ) 0-14-17S-28 E
24 CHAPARRAL SWD 01311995/ Lea CHAPARRAL TREATING PLANT B-17-23 S37 E
35 LEA LAND INC ~ 01/05/2000| Lea LEA LAND LANDFILL 3220 S32E
12 C&C LANDFARM INC ©11/16/1992)Lea C&C LANDFARM B-3-20 S-37 E
13 ENVIRONMENTAL PLUS INC 02/15/1993 Lea ENVIRONMENTAL PLUS LANDFARM 14-228-37E
15 GOO YEA LANDFARM INC 11/16/1992| Lea GOO YEA LANDFARM o 14.11S-38E
23 J&L LANDFARM INC 05/10/1998iLea J&L LANDFARM -9-20 S-38 E
25 GANDY CORP 06/27/1973!Lea Gandy Corp. Tfeating Plant 1110 S-35E
26 JENEX OPERATING CO 09/21/1983| Lea JENEX TREATING PLANT D-14-20 S-38 E
30 ARTESIA AERATION LLC 06/29/1999; Lea ARTESIA AERATION LANDFARM 747532E
SOUTH MONUMENT SURFACE R
32 {WASTE FACILITY LLC 10/04/1999| Lea SOUTH MONUMENT LANDFARM A-25-36 S-20 E
33 DOOMLANDFARM ' 04/03/2000| Lea DOOM LANDFARM g-5-25 S-37 E
34 DD LANDFARM INC " 04/12/2000|Lea DD LANDFARM ‘ 3121 S-38E
21 RHINO OILFIELD DISPOSAL INC 111711997 Lea 'RHINO OILFIELD LANDFARM 3420 S-38 E
44 COMMERCIAL EXCHANGE, INC. 11/01/2004 Lea Blackwater Oil Reclamation Facility d-1-25 S-37E
39 PITCHFORK LANDFARM LLC T 10/30/2002 Lea PITCHFORK LANDFARM A-5-24 S-34 E
6 CONTROLLED RECOVERY INC 04/27/1990; Lea CONTROLLED RECOVERY 2720532 E
42 COMMERCIAL EXCHANGE, INC. 07/22/2004;Lea Blackwater Landfarm £-1-25S-37E
38 SAUNDERS LANDFARM LLC 10/28/2002; Lea SAUNDERS LANDFARM M-7-14 S-34 E
41 LAZY ACE LANDFARM LLC 03/09/2004. Lea LAZY ACE LANDFARM M-2220 S-34 E
3 SUNDANCE SERVICES, INC. 08/30/1977 Lea SUNDANCE PARABO m-29-21 S-38 E
a7 COMMERCIAL EXCHANGE, INC. 03/31/2003 Lea COMMERCIAL SURFACE WM FACILITY " A1-20S-36E
s T-N-T ENVIRONMENTAL INC 01/19/1987 Rio Arriba  TNT EVAP POND/LANDFARM | 825N-3W
11 ENVIROTECH INC 07/07/1992/San Juan  ENVIROTECH LANDFARM #2 626 N-10 W
9 KEY FOUR CORNERS INC 04/02/1991iSan Juan  |KEY EVAP POND and Landfarm E-2-29 N-12 W
10 JFJ LANDFARM LLC 07}22/2002 San Juan JFJ Land Farm Crouch Mesa (Formerly Tierra) J2-29 N-12 W
5 BASIN DISPOSAL INC 10/16/1987/San Juan | BASIN DISPOSAL EVAP. POND F-3-29 N-11 W

-

S5

<2y



Chave

z, Carl J, EMNRD

From:
Sent:
To:

Subiject:

Layne:

Chavez, Carl J, EMNRD

Thursday, April 29, 2010 6:23 AM

‘Layne Ashton'

RE: TFD 55-7 OCD Approval w/ Conditions Language

Some labs to consider are:

1. Pinnacle Laboratories

H. Mitchell Rubenstein, PH.D.
2709-D Pan American Freeway, NE,
Albuguerque, NM 87107

Phone 505-344-3777

Fax 505-344-4413

mitch4516 @gmail.com

2. Trace Analysis Environmental Laboratory

Dr. Blair Leftwich

6701 Aberdeen Avenue, Suite 9

Lubbock, Texas 79424-1515

Phone 1-800-378-1296
806-794-1296

Fax 806-794-1298

bbleftwich @traceanalysis.com

3. Envirotech
Mr. Morris D. Young
5796 U.S. Highway 64
Farmington, NM 87401
Phone : 505-632-0615
Fax: 505-632-1865
myoung @ envirotech-inc.com

4. Hall Environmental
Andy Freeman
4901 Hawkins NE

Albuquergue, NM 87109
Phone 505-345-3975

Fax 505-345-4107

andy @ hallenvironmental.com

5. Envirosearch Corporation

Dba Cardinal Laboratories
Nicholas Fullerton

101 East Marland

Hobbs, NM 88240
Phone: 505-393-2326
Fax: 505-393-2476
nickfuller4545 @aol.com

The OCD had provided some waste correspondence in the past



I'm forwarding some past correspondence on waste to you separately "Similar to the RCRA Subtitle “C” Exemption of oil
and gas oiltield exempt and non-exempt wastes, geothermal wastes also have the exemption (see
http:.//www.epa.gov/osw/nonhaz/industrial/special/oil/index.htm). To review oil and gas exempted and non-exempted
wastes go to: http://www.rrc.state.tx.us/forms/publications/wasteminmanual/AM-CH_3.pdf.

All OCD waste disposal facilities are located in the SE in Lea County. Per Section 6 and 6A of your permit, if the wastes
are not listed in your permit application, they must be approved by OCD for disposal at a NMED Subtitle “D” Solid Waste
Facility with a “Special Waste” designation. Therefore, | will be sending you separate historical correspondences that
should help Raser to narrow down some nearby facilities shortly.

Please contact me if you have questions. Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Layne Ashton [mailto:lashton@rasertech.com]

Sent: Wednesday, April 28, 2010 5:29 PM

To: Chavez, Carl J, EMNRD

Subject: RE: TFD 55-7 OCD Approval w/ Conditions Language

Carl,

Ben has seen the conditions. It doesn’t appear that he has any serious concerns, but I'll have him review them again.
However, he did ask if you can provide a list of suggestions of testing labs for water sampling, as well as a disposal
facility.

As always, thank you.

Best regards,

W. Layne Ashton
Raser Technologies, Inc.



5152 Edgewood Drive, Suite 375
Provo, Utah 84604

Tel. (801) 765-1200

Fax (801) 374-3314

Cell (801) 473-6090
layne.ashton@rasertech.com

From: Chavez, Carl J, EMNRD [mailto:Carl].Chavez@state.nm.us]

Sent: Wednesday, April 28, 2010 4:14 PM

To: Layne Ashton

Cc: VonGonten, Glenn, EMNRD; Reeves, Jacqueta, EMNRD; Dade, Randy, EMNRD
Subject: FW: TFD 55-7 OCD Approval w/ Conditions Language

Layne:
Ok. Let me know if Raser has any concerns or issues with OCD’s approval w/ conditions. Thanks.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @ state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Layne Ashton [mailto:lashton@rasertech.com]

Sent: Wednesday, April 28, 2010 4:11 PM

To: Chavez, Carl J, EMNRD

Subject: RE: TFD 55-7 OCD Approval w/ Conditions Language

Thank you Carl. You've been very thorough in your explanation and | don’t have any follow up questions at this time.

This will probably change in the next day or so and | field additional questions from Raser’s senior managers, but for
today I'm good. | did put a call into Jacqueta at OCD in Artesia this morning with a few questions, but | haven't heard from
her. In terms of the BLM, you will recall that Raser hired Del Fortner, a former BLM man, to help us with that permit, and
he has been in contact with Mike Smith. What I'm hearing from Del is that things are moving along with BLM.

As always, please feel free to contact me with any comments or questions you might have. Again, thank you for your
continued patience and support.

W. Layne Ashton

Raser Technologies, Inc.

5152 Edgewood Drive, Suite 375
Provo, Utah 84604

Tel. (801) 765-1200

Fax (801) 374-3314

Cell (801) 473-6090
layne.ashton@rasertech.com

From: Chavez, Carl J, EMNRD [mailto:Carl).Chavez@state.nm.us]
Sent: Wednesday, April 28, 2010 5:58 AM

To: Layne Ashton

Cc: Ben Barker; Reeves, Jacqueta, EMNRD; Dade, Randy, EMNRD
Subject: TFD 55-7 OCD Approval w/ Conditions Language

Please find attached some OCD conditions for the above subject work that Raser should be pondering for the project......



Jacqui Reeve (OCD Artesia) informed me of OCD district office policy on federal lands to seek joint approval of APDs
before an APl#s for Federal Wells can be issued. The attached conditions have been shared with Mike Smith (BLM) for
their consideration of the work on the federal end. As you know, BLM mentioned May, but there was no definitive date
stated for BLM review. You may want to check with Mike Smith of BLM from time to time, for a status update.

OCD Artesia Contact Info:

District 2 - ARTESIA

1301 W. Grand Avenue
Artesia, NM 88210

OFFICE: (575) 748-1283 FAX: (575) 748-9720
Business Hours:
7:00 AM-12:00 PM and 1:00 - 4:00 PM
Monday through Friday

This office is responsible for OCD permitting, well data, inspection, and enforcement actions in Chaves, De Baca, Dona Ana,
Eddy, Grant, Hidalgo, Lincoln, Luna, Otero and Sierra Counties of New Mexico. Public access is available to OCD's
computerized data.

Staff:

Randy Dade - District Supervisor
Phone extension: 102
Mobile (575) 626-1372

Sherry Bonham - Environmental
Phone extension: 109
Mobile: (575) 626-3379

Jacqueta Reeves - District Geologist
Phone extension: 103

e APD processing, pool rules, pool mapping, geology

Thanks.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
{Pollution Prevention Guidance is under "Publications")

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and

may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is

prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not
4




the intended recipient, please contact the sender and destroy all copies of this message. -- This email has been
scanned by the Sybari - Antigen Email System.

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not
the intended recipient, please contact the sender and destroy all copies of this message. -- This email has been
scanned by the Sybari - Antigen Email System.



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, April 29, 2010 6:26 AM

To: ‘Layne Ashton'

Subject: FW: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams
FYL

Cari J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications”)

From: Chavez, Carl J, EMNRD

Sent: Friday, November 21, 2008 12:40 PM
To: Nelsonl, Terry, NMENV

Subject: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Terry:

Good afternoon. Subsequent to our recent telephone conversation the other day. Please find below the list of possible
waste streams from the proposed power facility:

Solid waste in the form of paper products and some garbage will be collected and stored in a roll-off bin brought to the site
by a waste contractor.

Solid wastes, i.e., drill cuttings, generated during geothermal drilling activities and tested before disposal.

Sanitary wastes are contained in portable toilets that are maintained during onsite activities, and removed from the site at
the end of operations by a waste contractor.

During geothermal exploration activities, hazardous substances that may be used on-site could include: bulk quantities of
diesel fuel, lesser amounts of oil, and other lubricants. No hazardous drilling mud additives are typically used durng the
drilling of geothermal wells.

During geothermal operations, unintended leaks, small spills, or releases of petroleum hydrocarbon, or other materials
stored on-site could occur? Development operations typically require onsite containment in areas where petroleum
hydrocarbons and hazardous materials are stored.

The disposal of highly mineralized waters produced from geothermal resource wells will be handied, stored and/or treated
(evaporation ponds) properly.

As you may be aware, geothermal wastes have similar exemption from the RCRA Subtitle “C” Waste Classification as oil
and gas exempt wastes. Your assistance in identifying permitted RCRA Subtitle “D” Solid Waste Disposal Facilities near
the proposed facility is appreciated. A small map is provided below for your consideration.



| look forward to receiving any disposal facilities that will accept “Special Wastes” approved for industrial wastes
proposed facility. Thank you.

Cart J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

near the



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, April 29, 2010 6:26 AM

To: ‘Layne Ashton’

Subiject: FW: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams
FYI.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau '
1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @state.nm.us

Website: htip://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications”)

From: Nelsonl, Terry, NMENV

Sent: Friday, November 21, 2008 1:22 PM

To: Chavez, Carl J, EMNRD

Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Carl: | reviewed the Solid Waste Rules on geothermal waste and it does come under the regulatory authority of OCD. As
a result the waste must be taken to a solid waste facility permitted to accept OCD waste. Currently the only landfills
permitted to accept OCD waste are the San Juan Regional Landfill near Aztec, NM, the Rio Rancho Landfill in Rio
Rancho, NM and the Valencia Regional Landfill ~ 15 miles west of Los Lunas, NM ali operated by Waste Management of
New Mexico. It is possible that the Red Rocks Landfill near Thoreau, NM may have a permit for OCD by May of 2009. At
this time those are the only facilities permitted to accept OCD waste.

Terry Nelson

Permit Section Manager

NMED-SWB

1190 St. Francis Dr.

PO Box 5469, Santa Fe, NM 87502-5469
Phone: 505-827-2328

Fax: 505-827-2902

terry.nelson1 @state.nm.us
www.nmenv.state.nm.us

From: Chavez, Carl J, EMNRD

Sent: Friday, November 21, 2008 12:40 PM

To: Nelsoni, Terry, NMENV

Subject: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Terry:

Good afternoon. Subsequent to our recent telephone conversation the other day. Please find below the list of possible
waste streams from the proposed power facility:



Solid waste in the form of paper products and some garbage will be collected and stored in a roll-off bin brought to the site
by a waste contractor.

Solid wastes, i.e., drill cuttings, generated during geothermal drilling activities and tested before disposal.

Sanitary wastes are contained in portable toilets that are maintained during onsite activities, and removed from the site at
the end of operations by a waste contractor.

During geothermal exploration activities, hazardous substances that may be used on-site could include: bulk quantities of
diesel fuel, lesser amounts of oil, and other lubricants. No hazardous drilling mud additives are typically used durng the
drilling of geothermal wells.

During geothermal operations, unintended leaks, small spills, or releases of petroleum hydrocarbon, or other materials
stored on-site could occur? Development operations typically require onsite containment in areas where petroleum
hydrocarbons and hazardous materials are stored.

The disposal of highly mineralized waters produced from geothermal resource wells will be handled, stored and/or treated
(evaporation ponds) properly.

As you may be aware, geothermal wastes have similar exemption from the RCRA Subtitie “C” Waste Classification as oil
and gas exempt wastes. Your assistance in identifying permitted RCRA Subtitle “D” Solid Waste Disposal Facilities near
the proposed facility is appreciated. A small map is provided below for your consideration.

| look forward to receiving any disposal facilities that will accept “Special Wastes” approved for industrial wastes near the
proposed facility. Thank you.



Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: Carld.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, April 29, 2010 6:27 AM

To: ‘Layne Ashton'

Subject: FW: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams
FYL

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @state.nm.us

Website: hitp//www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Nelsonl, Terry, NMENV

Sent: Monday, November 24, 2008 12:53 PM

To: Chavez, Carl J, EMNRD

Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

| really do not have a list of AZ landfills but would recommend either contacting the Arizona Department of Environmental
Quality (see web site) or contacting Dan Callahan with Waste Management @ 303-886-9634 for possible locations there.

Terry Nelson

Permit Section Manager

NMED-SWB

1190 St. Francis Dr.

PO Box 5469, Santa Fe, NM 87502-5469
Phone: 505-827-2328

Fax: 505-827-2902

terry.nelson1 @state.nm.us
www.nmenv.siate.nm.us

From: Chavez, Carl J, EMNRD

Sent: Friday, November 21, 2008 1:53 PM

To: Nelsonl, Terry, NMENV

Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Terry:
Can you identify any facilities in AZ that would accept the waste? Thanks.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505



Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications”)

From: Nelson1, Terry, NMENV

Sent: Friday, November 21, 2008 1:22 PM

To: Chavez, Carl J, EMNRD

Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Carl: | reviewed the Solid Waste Rules on geothermal waste and it does come under the regulatory authority ot OCD. As
a result the waste must be taken to a solid waste facility permitted to accept OCD waste. Currently the only landfills
permitted to accept OCD waste are the San Juan Regional Landfill near Aztec, NM, the Rio Rancho Landfill in Rio
Rancho, NM and the Valencia Regional Landfill ~ 15 miles west of Los Lunas, NM all operated by Waste Management of
New Mexico. It is possible that the Red Rocks Landfill near Thoreau, NM may have a permit for OCD by May of 2009. At
this time those are the only facilities permitted to accept OCD waste.

Terry Nelson

Permit Section Manager

NMED-SWB

1190 St. Francis Dr.

PO Box 5469, Santa Fe, NM 87502-5469
Phone: 505-827-2328

Fax: 505-827-2902

terry.nelsoni1 @state.nm.us
www.nmenv.state.nm.us

From: Chavez, Carl J, EMNRD

Sent: Friday, November 21, 2008 12:40 PM

To: Nelson1, Terry, NMENV

Subject: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Terry:

Good afternoon. Subseqguent to our recent telephone conversation the other day. Please find below the list of possible
waste streams from the proposed power facility:

Solid waste in the form of paper products and some garbage will be collected and stored in a roll-off bin brought to the site
by a waste contractor.

Solid wastes, i.e., drill cuttings, generated during geothermal drilling activities and tested before disposal.

Sanitary wastes are contained in portable toilets that are maintained during onsite activities, and removed from the site at
the end of operations by a waste contractor.

During geothermal exploration activities, hazardous substances that may be used on-site could include: bulk quantities of
diesel fuel, lesser amounts of oil, and other lubricants. No hazardous drilling mud additives are typically used durng the
drilling of geothermal wells.



During geothermal operations, unintended leaks, small spills, or releases of petroleum hydrocarbon, or other materials
stored on-site could occur? Development operations typically require onsite containment in areas where petroleum
hydrocarbons and hazardous materials are stored.

The disposal of highly mineralized waters produced from geothermal resource wells will be handled, stored and/or treated
(evaporation ponds) properly.

As you may be aware, geothermal wastes have similar exemption from the RCRA Subtitle “C” Waste Classification as oil
and gas exempt wastes. Your assistance in identifying permitted RCRA Subtitle “D” Solid Waste Disposal Facilities near
the proposed facility is appreciated. A small map is provided below for your consideration.

I look forward to receiving any disposal facilities that wilf accept “Special Wastes™ approved for industrial wastes near the
proposed facility. Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
QOil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: Carld.Chavez @state.nm.us

Website: hitp://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, April 29, 2010 6:28 AM

To: '‘Layne Ashton'

Subject: FW: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams
FYI.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Chavez, Carl J, EMNRD

Sent: Thursday, December 04, 2008 10:16 AM

To: 'Jay Hamilton'

Cc: Steve Brown

Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Jay:

Raser should be checking for all waste streams (i.e., paper, rubbish, etc.). For example, it is my understanding from Mr.
Nelson that you will need to check with the landfills about whether they will accept all types of your wastes including the
above.

NM Solid Waste Landfills (RCRA Subtitle “D”) must have the special waste designation w/ industrial classification in order
to receive wastes containing chemicals of concern. Please do your research to make sure where you can take specific
wastes versus wastes like soils contaminated with petroleum hydrocarbons, chloride salts, bariums, etc. | believe that drill
cuttings from all reserve pits will need to be disposed so that the pits may be used for annual well testing? Thanks.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Jay Hamilton [mailto:hamiltonenviro@yahoo.com]

Sent: Thursday, December 04, 2008 9:59 AM

To: Chavez, Carl J, EMNRD

Cc: Steve Brown

Subject: Re: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Carl,

Are we talking about the disposal of the drilling waste that would be in the reserve pits after the
drilling is completed?



There will be waste from the cold water used for the cooling towers. After 3-4 cycles in the cooling
towers there may be some residue or wastes.

Are these the two wastes that the OCD are concerned about?
Thanks,

Jay

From: "Chavez, Carl J, EMNRD" <Carl}.Chavez@state.nm.us>

To: Jay Hamilton <hamiltonenviro@yahoo.com>

Cc: Steve Brown <steve.brown@rasertech.com>

Sent: Wednesday, December 3, 2008 4:47:04 PM

Subject: FW: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

FYI.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe , New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @ state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Nelson1, Terry, NMENV

Sent: Monday, November 24, 2008 12:53 PM

To: Chavez, Carl J, EMNRD

Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

I really do not have a list of AZ landfills but would recommend either contacting the Arizona Department of Environmental
Quality (see web site) or contacting Dan Callahan with Waste Management @ 303-886-9694 for possible locations there.

Terry Nelson

Permit Section Manager

NMED-SWB

1190 St. Francis Dr.

PO Box 5469, Santa Fe , NM 87502-5469
Phone: 505-827-2328

Fax: 505-827-2902

terry.nelsoni1 @state.nm,us
www.nmenv.state.nm.us

From: Chavez, Carl J, EMNRD
Sent: Friday, November 21, 2008 1:53 PM



To: Nelson1, Terry, NMENV
Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Terry:
Can you identify any facilities in AZ that would accept the waste? Thanks.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe , New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @ state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications"”)

From: Nelsonl, Terry, NMENV

Sent: Friday, November 21, 2008 1:22 PM

To: Chavez, Carl J, EMNRD

Subject: RE: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Carl: | reviewed the Solid Waste Rules on geothermal waste and it does come under the regulatory authority of OCD. As
a result the waste must be taken to a solid waste facility permitted to accept OCD waste. Currently the only landfills
permitted to accept OCD waste are the San Juan Regional Landfill near Aztec, NM, the Rio Rancho Landfill in Rio
Rancho, NM and the Valencia Regional Landfill ~ 15 miles west of Los Lunas, NM all operated by Waste Management of
New Mexico. It is possible that the Red Rocks Landfill near Thoreau , NM may have a permit for OCD by May of 2009. At
this time those are the only facilities permitted to accept OCD waste.

Terry Nelson

Permit Section Manager

NMED-SWB

1190 St. Francis Dr.

PO Box 5469, Santa Fe , NM 87502-5469
Phone: 505-827-2328

Fax: 505-827-2902

terry.nelsoni @state.nm.us
www.nmenv.state.nm.us

From: Chavez, Carl J, EMNRD

Sent: Friday, November 21, 2008 12:40 PM

To: Nelson1, Terry, NMENV

Subject: Lightning Dock Geothermal Power Project (Hidalgo Co.) Waste Streams

Terry:

Good afternoon. Subsequent to our recent telephone conversation the other day. Please find below the list of possible
waste streams from the proposed power facility:

Solid waste in the form of paper products and some garbage will be collected and stored in a roll-off bin brought to the site
by a waste contractor.



Solid wastes, i.e., drill cuttings, generated during geothermal drilling activities and tested before disposal.

Sanitary wastes are contained in portable toilets that are maintained during onsite activities, and removed from the site at
the end of operations by a waste contractor.

During geothermal exploration activities, hazardous substances that may be used on-site could include: bulk quantities of
diesel fuel, lesser amounts of oil, and other lubricants. No hazardous drilling mud additives are typically used durng the
drilling of geothermal wells.

During geothermal operations, unintended leaks, small spills, or releases of petroleum hydrocarbon, or other materials
stored on-site could occur? Development operations typically require onsite containment in areas where petroleum
hydrocarbons and hazardous materials are stored.

The disposal of highly mineralized waters produced from geothermal resource wells will be handled, stored and/or treated
(evaporation ponds) properly.

As you may be aware, gecthermal wastes have similar exemption from the RCRA Subtitle “C” Waste Classification as oil
and gas exempt wastes. Your assistance in identifying permitted RCRA Subtitle “D” Solid Waste Disposal Facilities near
the proposed facility is appreciated. A small map is provided below for your consideration.

| look forward to receiving any disposal facilities that will accept “Special Wastes” approved for industrial wastes near the
proposed facility. Thank you.

Carl J. Chavez, CHMM
New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau



1220 South St. Francis Dr., Santa Fe , New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications”)

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not
the intended recipient, please contact the sender and destroy all copies of this message. -- This email has been
scanned by the Sybari - Antigen Email System.



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, April 29, 2010 6:29 AM

To: ‘Layne Ashton'

Subiject: FW: Lightning Dock - Arizona Solid Waste Facilities
Attachments: Map - Arizona Solid Waste Landfills.doc

FYI.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail; Carld.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Jay Hamilton [mailto:hamiltonenviro@yahoo.com]
Sent: Thursday, December 04, 2008 11:11 AM

To: Chavez, Carl J, EMNRD

Cc: Steve Brown; Michael Hayter; Jim Rosser

Subject: Lightning Dock - Arizona Solid Waste Facilities

Carl,

I 'am in the process of contacting the solid waste landfills in Arizona that can handle RCRA Subtitle "D" Solid
Wastes.

Please see attachment.

Thanks,

Jay

This inbound email has been scanned by the Messagelabs Email Security System.
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, April 29, 2010 6:30 AM
To: ‘Layne Ashton'

Subject: FW: Lightning Dock - Solid Wastes
FYI.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: Carld.Chavez @state.nm.us

Website: hitp://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications™)

From: Jay Hamilton [mailto:hamiltonenviro@yahoo.com]

Sent: Wednesday, December 10, 2008 2:15 PM

To: Chavez, Carl J, EMNRD; Price, Wayne, EMNRD; Fesmire, Mark, EMNRD
Cc: Steve Brown; Michael Hayter; Brent Cook

Subject: Fw: Lightning Dock - Solid Wastes

Carl

Thanks, for your input regarding OCD's concerns with the handling of solid wastes that may be generated at the
Lightning Dock facility.

Please refer to the original submission of the Plan of Operations dated February 1, 2008, where Raser
Technologies outlined "Methods of Waste Materials" and April 21, 2008 when the "Discharge Plan Application
for Brine Extraction" was submitted to the OCD. Refer to the following sections in the Discharge Plan
Application for details:

o Type and Quantities of Fluids Stored or Used at the Facility
o Transfer, Storage and Disposal of Fluids and Solids

e Solid Disposal

o  Off-site Disposal

I believe this information should address your concerns.

A local waste contractor will provide a disposal container and serve the disposal needs for Lightning Dock.
After construction of the facility, the plant will generate very limited amounts of solid waste in the form of
paper, rubbish, etc. The plant will be in operation 24/7 but will be manned by only 2-4 employees.

We believe as does OCD the possibility exists that some some geothermal waste may need to be hauled off-site
and disposed of according to local, state and federal regulations and with the approval of OCD (see "Discharge
1



Plan Application for Brine Extraction"). Raser understands some solid wastes may need to be hauled to an
adjoining county or state. Raser will identify a landfill that will fulfill their disposal needs and meet local, state
and federal regulations.

At each site where Raser Technologies has completed geothermal drilling, geothermal reservoirs have had
varied fluid chemistry. At each location drill cuttings and geothermal fluids have been dried, tested and met
local, state and federal regulation and were approved to be closed in place with no hauling required.

Raser understands at the Lightning Dock site geothermal fluids chemistry has not yet been determined at the
proposed drilling depths.

As stated in the previous documents, Raser will collect geothermal fluids at the appropriate depths and have
them analyzed for the chemical constituents of concern. Raser will then dispose of the drill cuttings and
geothermal fluids in a manner that meets local, state and federal regulations and only with the approval of the
OCD.

In the large site map presented to OCD the Lightning Dock site shows a Reserve Pit and Well Pit at each well
location. The Reserve Pit (approx. 250" x 100') is used during the drilling and testing process and will be closed
after the process is completed. The Well Pit (100" x 80") is used to supplement the operation of the well. If
during maintenance, testing or replacement of well components the well needs to shut down it may be necessary
to drain the piping into the Well Pit. The Well Pits will be monitored during the life of the well. The Reserve
and Well Pits will be constructed and lined according to the pond construction detail and pond liner
specifications as presented to OCD in the supplemental information dated August 1, 2008.

Carl, I talked to Mike and he mentioned that during the hearing OCD stated there were some concerns they
would like to have addessed before the final permit approval. Would you gather those concerns in a list and
forward them on to me. I will get the information to you in the next week.

Thanks,

Jay




This inbound email has been scanned by the MessageLabs Email Security System.




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, April 29, 2010 6:31 AM
To: ‘Layne Ashton’

Subject: FW: Lightning Dock - Solid Wastes
FYl.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: Carld.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Chavez, Carl J, EMNRD

Sent: Wednesday, December 10, 2008 4:41 PM
To: 'Jay Hamilton'; Price, Wayne, EMNRD; Fesmire, Mark, EMNRD; VonGonten, Glenn, EMNRD
Cc: Steve Brown; Michael Hayter; Brent Cook '

Subject: RE: Lightning Dock - Solid Wastes

Jay:

Thanks for the clarification on OCD waste concerns. This information was provided to Mr. Nelson (NMED- Solid Waste
Bureau) to determine which facilities may accept waste from your facility.

Regarding the reserve pit vs. well pit. | was under the impression one reserve pit would be constructed and used for
annual well testing, etc. too. If Raser thinks 2 pits at each well location are needed, this is ok; however, you would reduce
your footprint by constructing only 1 pit. Of course, drill cuttings would likely need to be removed from the reserve pit
within 6 months of well completion in order to be reused. Think about it.

| have drafted a list of items from the hearing that the OCD needs to discuss with Raser's and AmeriCulture’s experts. Mr.
Wayne Price sent out an e-mail requesting a meeting to discuss the facility with our Senior Hydrologist, Mr. Glenn von
Gonten. Wayne will be back next week, but he was hoping to hear back from Raser and AmeriCulture to facilitate a
meeting to discuss draft items in an agenda and any hydrologic details that Mr. von Gonten raises. Let me know if | need
to resend Wayne's e-mail from last week requesting a meeting. If not, please respond to the e-mail with a proposed date
and time for meeting where we can meet in person to discuss here in Santa Fe or perhaps and telephone conference call
may suffice?

Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications”)

From: Jay Hamilton [mailto:hamiltonenviro@yahoo.com]
Sent: Wednesday, December 10, 2008 2:15 PM
To: Chavez, Carl 3, EMNRD; Price, Wayne, EMNRD; Fesmire, Mark, EMNRD

1



Cc: Steve Brown; Michael Hayter; Brent Cook
Subject: Fw: Lightning Dock - Solid Wastes

Carl

Thanks, for your input regarding OCD's concerns with the handling of solid wastes that may be generated at the
Lightning Dock facility.

Please refer to the original submission of the Plan of Operations dated February 1, 2008, where Raser
Technologies outlined "Methods of Waste Materials" and April 21, 2008 when the "Discharge Plan Application
for Brine Extraction” was submitted to the OCD. Refer to the following sections in the Discharge Plan
Application for details:

o Type and Quantities of Fluids Stored or Used at the Facility
o Transfer, Storage and Disposal of Fluids and Solids

e Solid Disposal

« Off-site Disposal

I believe this information should address your concerns.

A local waste contractor will provide a disposal container and serve the disposal needs for Lightning Dock.
After construction of the facility, the plant will generate very limited amounts of solid waste in the form of
paper, rubbish, etc. The plant will be in operation 24/7 but will be manned by only 2-4 employees.

We believe as does OCD the possibility exists that some some geothermal waste may need to be hauled off-site
and disposed of according to local, state and federal regulations and with the approval of OCD (see "Discharge .
Plan Application for Brine Extraction"). Raser understands some solid wastes may need to be hauled to an
adjoining county or state. Raser will identify a landfill that will fulfill their disposal needs and meet local, state
and federal regulations.

At each site where Raser Technologies has completed geothermal drilling, geothermal reservoirs have had
varied fluid chemistry. At each location drill cuttings and geothermal fluids have been dried, tested and met
local, state and federal regulation and were approved to be closed in place with no hauling required.

Raser understands at the Lightning Dock site geothermal fluids chemistry has not yet been determined at the
proposed drilling depths.

As stated in the previous documents, Raser will collect geothermal fluids at the appropriate depths and have
them analyzed for the chemical constituents of concern. Raser will then dispose of the drill cuttings and
geothermal fluids in a manner that meets local, state and federal regulations and only with the approval of the
OCD.



In the large site map presented to OCD the Lightning Dock site shows a Reserve Pit and Well Pit at each well
location. The Reserve Pit (approx. 250" x 100" is used during the drilling and testing process and will be closed
after the process is completed. The Well Pit (100" x 80") is used to supplement the operation of the well. If
during maintenance, testing or replacement of well components the well needs to shut down it may be necessary
to drain the piping into the Well Pit. The Well Pits will be monitored during the life of the well. The Reserve
and Well Pits will be constructed and lined according to the pond construction detail and pond liner
specifications as presented to OCD in the supplemental information dated August 1, 2008.

Carl, I talked to Mike and he mentioned that during the hearing OCD stated there were some concerns they
would like to have addessed before the final permit approval. Would you gather those concerns in a list and
forward them on to me. I will get the information to you in the next week.

Thanks,

Jay

This inbound email has been scanned by the MessageLLabs Email Security System.




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD 7
Sent: Thursday, April 29, 2010 6:32 AM
To: ‘Layne Ashton'

Subject: FW: Lightning Dock - Solid Wastes
FYI.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South 8t. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @ state.nm.us

Website: hitp://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under “Publications")

From: Jay Hamilton [mailto:hamiltonenviro@yahoo.com]

Sent: Thursday, December 11, 2008 11:32 AM

To: Chavez, Carl J, EMNRD; Price, Wayne, EMNRD; Fesmire, Mark, EMNRD
Cc: Steve Brown; Michael Hayter; Jim Rosser; Brent Cook

Subject: Re: Lightning Dock - Solid Wastes

Carl,
Thanks, for the information.

Regarding the Reserve and Well pits. It is the intent of Raser to have the smallest footprint as possible for the
pits. During the drilling process the Reserve Pit needs to be approximately 250' X 100". After the drilling and
testing has been completed soil samples will be collected of the waste at the bottom of the pit. Raser will
dispose of these wastes by meeting all local, state and federal regulations. Depending on the well at each
location the Reserve Pit may be modified to meet the dimensions of the proposed Well Pits 100" x 80". It may
become necessary to cover the Reserve Pit because of site conditions and excavate a Well Pit for the site
specific needs of the completed well. Please keep in mind Carl the the liner specifications are different for the
Reserve and Well Pits. The liner in the Well Pits needs to have a life of 30 years. The final footprint of Well Pit
at each location will be 100" x 80' for the life of the well.

On December 5, 2008 an email was forward to Mike Hayter about the OCD's request for a meeting with the
geologist. I talked to Mike on Monday or Tuesday of this week, he said that he had called Wayne but did not
make contact. He said he would follow-up on calling and talking to Wayne.

I know that Mike considers this meeting extremely important. He will be getting a hold of Wayne in the next
couple of days if his has not already.

Please, if there other concerns than the geology make a list and I will address them immediately.

Thanks,

Jay




From: "Chavez, Carl J, EMNRD" <Carl].Chavez@state.nm.us>

To: Jay Hamilton <hamiltonenviro@yahoo.com>; "Price, Wayne, EMNRD" <wayne.price@state.nm.us>; “"Fesmire, Mark,
EMNRD" <mark.fesmire@state.nm.us>; "VonGonten, Glenn, EMNRD" <Glenn.VonGonten@state.nm.us>

Cc: Steve Brown <steve.brown@rasertech.com>; Michael Hayter <Michael.Hayter@rasertech.com>; Brent Cook
<Brent.Cook@rasertech.com>

Sent: Wednesday, December 10, 2008 4:40:43 PM

Subject: RE: Lightning Dock - Solid Wastes

Jay:

Thanks for the clarification on OCD waste concerns. This information was provided to Mr. Nelson (NMED- Solid Waste
Bureau) to determine which facilities may accept waste from your facility.

Regarding the reserve pit vs. well pit. | was under the impression one reserve pit would be constructed and used for
annual well testing, etc. too. If Raser thinks 2 pits at each well location are needed, this is ok; however, you would reduce
your footprint by constructing only 1 pit. Of course, drill cuttings would likely need to be removed from the reserve pit
within 6 months of well completion in order to be reused. Think about it.

Mr. Wayne Price sent out an e-mail requesting a meeting to discuss the facility with our Senior Hydrologist, Mr. Glenn von
Gonten. Wayne will be back next week, but he was hoping to hear back from Raser and AmeriCulture to facilitate a
meeting to discuss draft items in an agenda and any hydrologic details that Mr. von Gonten raises. Let me know if | need
to resend Waynels e-mail from last week requesting a meeting. If not, please respond to the e-mail with a proposed date
and time for meeting where we can meet in person to discuss here in Santa Fe or perhaps and telephone conference call
may suffice?

Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Jay Hamilton [mailto:hamiltonenviro@yahoo.com]

Sent: Wednesday, December 10, 2008 2:15 PM

To: Chavez, Carl J, EMNRD; Price, Wayne, EMNRD; Fesmire, Mark, EMNRD
Cc: Steve Brown; Michael Hayter; Brent Cook

Subject: Fw: Lightning Dock - Solid Wastes

Carl

Thanks, for your input regarding OCD's concerns with the handling of solid wastes that may be generated at the
Lightning Dock facility.

Please refer to the original submission of the Plan of Operations dated February 1, 2008, where Raser
Technologies outlined "Methods of Waste Materials" and April 21, 2008 when the "Discharge Plan Application
for Brine Extraction" was submitted to the OCD. Refer to the following sections in the Discharge Plan
Application for details:

» Type and Quantities of Fluids Stored or Used at the Facility

» Transfer, Storage and Disposal of Fluids and Solids

» Solid Disposal



* Off-site Disposal

I believe this information should address your concerns.

A local waste contractor will provide a disposal container and serve the disposal needs for Lightning Dock.
After construction of the facility, the plant will generate very limited amounts of solid waste in the form of
paper, rubbish, etc. The plant will be in operation 24/7 but will be manned by only 2-4 employees.

We believe as does OCD the possibility exists that some some geothermal waste may need to be hauled off-site
and disposed of according to local, state and federal regulations and with the approval of OCD (see "Discharge
Plan Application for Brine Extraction"). Raser understands some solid wastes may need to be hauled to an
adjoining county or state. Raser will identify a landfill that will fulfill their disposal needs and meet local, state
and federal regulations.

At each site where Raser Technologies has completed geothermal drilling, geothermal reservoirs have had
varied fluid chemistry. At each location drill cuttings and geothermal fluids have been dried, tested and met
local, state and federal regulation and were approved to be closed in place with no hauling required.

Raser understands at the Lightning Dock site geothermal fluids chemistry has not yet been determined at the
proposed drilling depths.

As stated in the previous documents, Raser will collect geothermal fluids at the appropriate depths and have
them analyzed for the chemical constituents of concern. Raser will then dispose of the drill cuttings and
geothermal fluids in a manner that meets local, state and federal regulations and only with the approval of the
OCD.

In the large site map presented to OCD the Lightning Dock site shows a Reserve Pit and Well Pit at each well
location. The Reserve Pit (approx. 250' x 100") is used during the drilling and testing process and will be closed
after the process is completed. The Well Pit (100" x 80") is used to supplement the operation of the well. If
during maintenance, testing or replacement of well components the well needs to shut down it may be necessary
to drain the piping into the Well Pit. The Well Pits will be monitored during the life of the well. The Reserve
and Well Pits will be constructed and lined according to the pond construction detail and pond liner
specifications as presented to OCD in the supplemental information dated August 1, 2008.

Carl, I talked to Mike and he mentioned that during the hearing OCD stated there were some concerns they
would like to have addessed before the final permit approval. Would you gather those concerns in a list and
forward them on to me. I will get the information to you in the next week.



Thanks,

Jay
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