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From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Providing public testimony for 7/30 OCD rulemaking
Date: Tuesday, July 21, 2020 10:08:57 AM

Good morning! To be scanned into Case 21281. Thanks!

From: Rebecca Sobel <rsobel@wildearthguardians.org>

Sent: Monday, July 20, 2020 12:52 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Providing public testimony for 7/30 OCD rulemaking

Ms. Davidson,

I would like to provide public testimony during the 7/30 & 7/31 OCD rulemaking regarding produced
water.

Please confirm receipt let me know if you require any other action other than this email. If possible, |
would like any information regarding the format of the hearing and public comment section.

Thank you for your work,
Rebecca



mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
https://protect-us.mimecast.com/s/LEQdCBB2ZKF8n728FznDO8?domain=twitter.com

STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

APPLICATION OF THE NEW MEXICO OIL
CONSERVATION DIVISION TO AMEND
THE COMMISSION’S RULES FOR
PRODUCED WATER IN 19.15.2, 19.15.16, AND
19.15.34 NMAC; STATEWIDE

CASE NO. 21281

MARATHON OIL PERMIAN LLC’S PRE-HEARING STATEMENT

Marathon Oil Permian LLC (“Marathon”) submits this Pre-Hearing Statement for the
above-referenced case pursuant to the rules of the Oil Conservation Commission and to provide
notice that Marathon intends to present oral comments at the hearing.

I STATEMENT OF CASE

In Case No. 21281, the New Mexico Oil Conservation Division (OCD) proposes to (1)
amend 19.15.2.7 NMAC to conform the definition of “produced water” with the definition found
in the Oil and Gas Act, NMSA 1978, §70-2-33(K) (2019); (2) amend 19.15.16 NMAC to add a
section requiring the filing of a water use report for a hydraulically fractured well that provides the
portion of the water used in fracturing which is potable, nonpotable, or recycled produced water;
and (3) amend 19.15.34 NMAC to conform the language in 19.15.34 NMAC to the legislative
changes in Laws 2019, chapter 197 (HB 546) concerning produced water.

II. ORAL COMMENTS

Jennifer Bradfute, Senior Attorney for Marathon intends to provide oral comments in
support of the proposed rule amendments as well as to discuss the purpose and intent of the
Produced Water Act. Ms. Bradfute was involved in the legislative process that culminated in the
Produced Water Act. She does not intend to present any exhibits. Ms. Bradfute’s comments are
anticipated to take approximately 20 minutes.

Her name, telephone number, and email address are as follows:

Jennifer Bradfute

Marathon Oil Permian LLC
505-264-8740
Jbradfute@marathonoil.com



Respectfully submitted,

Deana M. Bennett

MODRALL, SPERLING, ROEHL, HARRIS
& SISK, P.A.

Post Office Box 2168

500 Fourth Street NW, Suite 1000

Albuquerque, New Mexico 87103-2168

Telephone: 505.848.1800

Deana.bennett@modrall.com

And

By: s/Jennifer Bradfute
Jennifer Bradfute
Marathon Oil Permian LLC
Senior Attorney
5555 San Felipe Street
Houston, TX 77506
505-264-8740
Jbradfute@marathonoil.com



mailto:Deana.bennett@modrall.com

CERTIFICATE OF SERVICE

I hereby certify that a true and correct copy of the foregoing was served on counsel of record by
electronic mail on July 23, 2020:

The New Mexico Oil Conservation Division:

Cheryl Bada

Energy, Minerals, and Natural Resources Department
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

505-476-3214

Cheryl.bada@state.nm.us

New Mexico Oil and Gas Association:

Michael H. Feldewert

Adam G. Rankin

Kaitlyn Luck

PO Box 2208

Santa Fe. New Mexico 87504
mfeldewert@hollandhart.com
agrankin@hollandhart.com
kaluck@hollandhart.com

WildEarth Guardians:

Daniel L. Timmons

Samantha Ruscavage-Barz

301 N Guadalupe St.

Santa Fe, NM 87504
dtimonns@wildearthguardians.org
sruscavagebarz@wildearthguardians.org

The Rio Grande Chapter of the Sierra Club:

Doug Meiklejohn

Charles de Saillan

Gail Evans

Eric Jantz

1405 Luisa Street, Suite # 5
Santa Fe, NM 87505
dmeiklejohn@nmelc.org
cdesaillan@nmelc.org



mailto:mfeldewert@hollandhart.com
mailto:agrankin@hollandhart.com
mailto:kaluck@hollandhart.com
mailto:dmeiklejohn@nmelc.org
mailto:cdesaillan@nmelc.org

New Energy Economy:

Mariel Nanasi

343 East Alameda St.

Santa Fe, NM 87501-2229
mariel@seedsbeneaththesnow.com

By:

Deana M. Bennett



From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD
Subject: FW: [EXT] Hearings on Produced Water July 30-31
Date: Friday, July 24, 2020 3:44:13 PM

For Case 21281. Thank you, Mar.

From: Judith STANELY <j.stanley@comcast.net>

Sent: Friday, July 24, 2020 3:30 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Hearings on Produced Water July 30-31

Dear Ms. Davidson,

| would like to offer public comments during the July 30-31 hearings on produced
water.

Thank you,

Judith Stanley
Santa Fe


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From:
To:
Subject:
Date:

Thea Beckett

Davidson, Florene, EMNRD
[EXT] Testify at public hearing
Monday, July 27, 2020 1:15:30 PM

Please sign me up.

Thanks,
Carter Beckett
983-5457


mailto:theabeckett@mindspring.com
mailto:florene.davidson@state.nm.us

From: Jon Carver

To: Davidson, Florene, EMNRD
Subject: [EXT] Public comment at July 30 9 am OCC Proposal Zoom meeting
Date: Tuesday, July 28, 2020 2:10:25 AM

Hello, | would like to be included in the public comment section of the OCC Proposal Zoom
meeting on July 30, 2020 at 9 am. My nameis Jon Carver and | have lived in Lamy, NM since
1999. Please email me the meeting link and confirm that | will have a chance to attend and

comment. Thank you, Jon


mailto:revracnoj@gmail.com
mailto:florene.davidson@state.nm.us

From: Erica Belle Benedetti

To: Davidson, Florene, EMNRD
Subject: [EXT] Request for public statement
Date: Monday, July 27, 2020 5:28:34 PM
Hello,

Id like to make a public statemeny for the 7/30 or 7/31 hearing on fracking. Please let me
know when | can plan for. Thank you. 1


mailto:bellebenedetti@gmail.com
mailto:florene.davidson@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD
Subject: FW: [EXT] Public comment

Date: Tuesday, July 28, 2020 11:48:28 AM
Case 21281

----- Original Message-----

From: Mary Koponen <emmykoponen@gmail.com>

Sent: Tuesday, July 28, 2020 11:41 AM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Public comment

I would like to attend the produced waste water hearings on the 30 or 31.
| would be on my cell phone and would like to comment. 607 229 0574. There isapossibility | could be on my
iPad. Thank you, emmy

If solutions within the system are so impossible to find, maybe we should change the system itself.
Greta Thunberg


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson, Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Science Journalist & Author Seeking to Make Comment At Thursday"s Public Hearing on Oil & Gas
Produced Water, Documents Attached

Date: Tuesday, July 28, 2020 1:53:08 PM

Attachments: Peter Gray NORM Contamination in the Petroleum Industry, 1993 Society of Petroleum Engineers.pdf

1982 API Analysis of RADIONUCLIDES in oil and gas industry.pdf

Case 21281

From: Justin Nobel <justinnobel@gmail.com>

Sent: Tuesday, July 28, 2020 12:22 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>

Subject: [EXT] Science Journalist & Author Seeking to Make Comment At Thursday's Public Hearing
on Oil & Gas Produced Water, Documents Attached

Dear Florene,

I hope this note finds you well. | write on issues of science and the environment for a
number of different US magazines and investigative sites and for the past three years |
have been researching and reporting on the topic of the radioactivity brought to the surface
in oil and gas production and the many different pathways of contamination posed to the
industry's workers, the public and communities and the environment. It's a complex and far-
reaching topic. In January | published a lengthy article with Rolling Stone magazine,
America's Radioactive Secret, and | am presently working on a book to be published with
Simon & Schuster. In my reporting and research | have gained a significant expertise in the
topic of oilfield waste, including waste streams such as produced water, and | am looking to
join the list of commenters for the Thursday July 30th Public Hearing on the Proposed
Rule Regarding Oil & Gas Industry Produced Water.

Attached are two important early oil and gas industry documents that | plan to refer to in my
comments. If you could please make sure these documents are made available to the
public and members of the Commission. | will submit my written comments upon making
my statement, as appropriately directed by you. Please let me know if you have any
additional questions.

Thanks very much for your time and attention.

Sincerely,
Justin Nobel

Justin Nobel
985-415-5891

www.justinnobel.com


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
https://protect-us.mimecast.com/s/YVnSCZ6oMlTQ9AoGCzEIpC?domain=rollingstone.com/
https://protect-us.mimecast.com/s/yGfmC2koZnu8zWEjCBWpyv?domain=justinnobel.com

NORM Contamination in
the Petroleum Industry

P.R. Gray, SPE, Peter Gray & Assocs.

Summary. Contamination of oil
and gas facilities with naturally occur-
ring radioactive materials (NORM) is
widespread. Some contamination
may be sufficiently severe that main-
tenance and other personnel may be
exposed to hazardous concentra-
tions. Contamination with radium is
common in oil-production facilities,
whereas contamination with radon
and radon decay products is more
prevalent in natural-gas production
and processing facilities. Although
largely unregulated until recently,
U.S. states, notably Louisiana and
Texas, have or are enacting legisla-
tion to control NORM contamination
in the petroleum industry.
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Introduction

NORM contamination can be expected at
nearly every petroleum facility. Some of it
can be sufficiently severe that maintenance
and other personnel may be exposed to haz-
ardous concentrations. In addition, the in-
dustry must comply with new regulations.
Mississippi and Louisiana have enacted
legislation to control NORM; Texas will
have regulations early in 1993; and other
states, as well as Canada, can be expected
to have similar regulations shortly.

Two general types of common NORM
contamination will be controlled by these
regulations.

1. Radium contamination of petroleum
production facilities—specifically of pipe
scale and sludge and scale in surface vessels.
In addition, produced water may be radioac-
tive from radium dissolved in underground
water.

2. Radon contamination of natural-gas
production facilities. This includes contami-
nation with the long-lived decay products of
radon. Facilities that remove ethane and pro-
pane from natural-gas facilities are especial-
ly susceptible to NORM contamination.

Naturally occurring radionuclides are
widespread in the environment. In many
geologic formations, radium, radon, and
other radioactive elements are associated
with oil and gas. When oil and gas are pro-
duced, traces of these radioactive elements
also are produced. When the formation
water contains traces of radium
(radium-226, a decay product of uranium,
and radium-228 from thorium), scale in the
production pipe can become radioactive,
sometimes containing several thousand
picocuries of radium per gram of scale. 1.2
The radioactivity results when radium
coprecipitates with barium and strontium
sulfates in the scale formation.

Radium also can contaminate scale and
sludges in surface equipment by similar
mechanisms, including carbonate precipi-
tates and sulfate deposits. Produced water
may contain dissolved radium. This can lead
to contaminated sludges in waste pits and
radioactive water.

Copyright 1993 Society of Petroleum Engineers

Contamination of gas wells, pipelines, and
gas processing facilities results primarily
from radon produced with natural gas.3-6

NORM Contamination

NORM contamination in the oil and gas in-
dustry commonly occurs as radioactive
scale, films, and sludges.

Radium-Contaminated Scale and Sludge.
Radioactive scale can contain uranium, tho-
rium, radium, and associated decay products
from the production of oil and associated
brines contaminated with NORM. The
radioactivity in the scale in production pipe
originates mainly from radium, which co-
precipitates with barium and strontium sul-
fate. Other isotopes in the uranium-238 and
thorium-232 decay series also may be pres-
ent. Contaminated scale may contain up to
several hundred thousand picocuries of
radium per gram of scale.

Radioactive scale may be found in surface
processing and transport equipment and in
downhole tubing. For example, piping,
sludge pits, filters, brine disposal/injection
wells, and associated equipment may be con-
taminated with radium NORM. Also, soils
and equipment contaminated from well tub-
ing workovers conducted to remove scale—
both at the wellsite and at remote pipe clean-
ing yards—may be contaminated with
NORM.

Films. Radioactive films, coatings, or plat-
ing can form from natural-gas production
or processing. Often invisible to the naked
eye, these films contain radon and its de-
cay products, normally with no radon pre-
cursors (e.g., radium) associated with them.
Because of radon contamination in natural
gas, these radioactive films can be found at
gas wellheads; in transport piping, headers,
treater units, and pumps; and within natural-
gas processing plants or other light-hy-
drocarbon facilities.

Sludge Contaminated With Decay Prod-
ucts of Radon. Radioactive sludges in pipe-
lines, processing plants, natural-gas liquid
(NGL) storage tanks and delivery facilities,
pigging operations, and gas lines and other
filter assemblies can be contaminated with
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polonium
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a= alpha
Y= gamma
B =beta
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polonium
138 days

Fig. 1—Radioactive decay of uranium-238.

radon in the natural gas. Sludges also may
be contaminated with several thousand
picocuries per gram of the long-lived radon
decay products (i.e., lead-210, bismuth-210,
and polonium-210). These heavy-metal de-
cay products may attach to dust particles and
aerosols to become part of the sludge.

Filter assemblies in gas lines remove the
radon decay products from the gas with
other particulate matter and can become very
radioactive.

History of NORM Contamination

Radium has been known as a trace con-
taminant of underground water for a long
time but wasn’t reported to be a contaminant
of scale until the early 1980’s, when the
problem was first reported in the North Sea.
Radon contamination of natural gas has been
known for nearly 100 years.” However, it
was only in 1971 that radon was found to
concentrate in the lighter natural-gas liquids
during processing and could present a seri-
ous health hazard to industry personnel, par-
ticularly maintenance employees.

Some radon was undoubtedly removed
with the NGL’s before 1971. However,
deep extraction techniques developed to re-
move more ethane from the gas also extract-
ed significantly greater concentrations of
radon. The problem was discovered when
the radon contamination in propylene be-
came sufficiently high to interfere with lig-
uid level sensors detecting slurry levels in
a polypropylene plant.
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The radioactive scale problem in the oil
and gas industry has been reported in the
literature. 1.2 With the notable exception of
a 1975 report by Gesell® and a paper by
Gray? in 1990, NORM contamination of
gas facilities by radon and its decay products
has not been as extensively reported.

Radium-226 is the fifth decay product of
uranium-238, and radium-228 is the fourth
decay product of thorium-232. Uranium and
thorium are present in most soils and rocks
in widely varied concentrations in the
Earth’s crust throughout the world. Some
radium salts (e.g., radium chloride) are solu-
ble in water, and underground water can dis-
solve the radium in the uranium and thorium
formations. The radium may stay dissolved
in the water as long as contact with sulfate
and carbonate formations is limited. The
radium-contaminated water may be pro-
duced with oil and gas.

Radon is a naturally occurring, highly mo-
bile, chemically inert radioactive gas in the
uranium-238 decay series. Radon-222 is
produced by the radioactive decay of
radium-226. Because radium is widely dis-
tributed in the Earth’s crust, radon also is
widely distributed. Recent reports of radon-
contaminated buildings throughout the world
attest to the wide distribution of radon in the
environment. Radon is a noble gas, similar
to helium and argon, and it is extremely un-

TABLE 1—RADON CONCENTRATIONS
IN NATURAL GAS AT THE WELLHEAD*

Radon
Concentration
Location of Well (pCilL)
Borneo 1t03
Canada
Alberta 10 to 205
British Columbia 390 to 540
Ontario 4 to 80O
Germany {to 10
The Netherlands 1to 45
Nigeria 1to 3
North- Sea 2t0 4
Uu.s.
Colorado, New Mexico 110 160
Texas, Kansas, Ok-
lahoma 1to 1,450
Texas Panhandle 10 to 520
Colorado 11 to 45
California 1 to 100
*From Radon Concentrations in Natural Gas at the Well,
U.N. Scientific Committee on the Effects of Atomic
Radiation; Sources and Effects of lonizing Radiation,
United Nations, New York City (1977).

TABLE 2—BOILING POINTS
AT 760-mm MERCURY

Methane ~258.0
Ethane -124.0
Radon -79.2
Propylene ~-53.9
Propane —-44.4
Butane +31.1

reactive chemically. Once formed by the
radioactive decay of radium-226, radon is
free to migrate as a gas or dissolve in water
without being trapped or removed by chem-
ical reaction. Migrating through rocks and
soil, radon is produced with natural gas at
the wellhead. Table 1 shows that radon con-
tamination of natural gas is a worldwide
problem, and particularly high concentra-
tions of radon are reported in the U.S. and
Canada.

When radon-contaminated produced gas
is processed to remove the NGL’s, much of
the radon is removed also. Radon’s boiling
(or condensing) point is intermediate be-
tween the boiling points of ethane and pro-
pane. Upon subsequent processing, radon
tends to accumulate further in the propylene
distillation stream. Table 2 shows the boil-
ing points of radon, the lighter NGL’s, and
propylene. As expected, radon usually is re-
covered more completely in plants with high
ethane recovery. The radon is concentrated
in the lighter NGL’s and is detected rela-
tively easily with radiation survey meters.

As long as it is contained and controlled
within vessels, equipment, and piping, radon
generally is not a health hazard to employees
and the public. Even if radon-contaminated
propane were released, the threat of fire or
asphyxiation would far outweigh the hazard
of a short-lived radiation exposure.

Although other radon isotopes exist [e.g.,
radon-220 (thoron)] from the decay of thori-
um-232, the only radon isotope of concern
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TABLE 3—PRIORITY AREAS OF
CONCERN FOR HIGH RADON

AND RADON DECAY
PRODUCT CONTAMINATION

NGL facilities
De-ethanizers
Stills
Fractionators
Product condensers
Flash tanks
Pumps in liquid service
Piping in liquid service
NGL storage tanks
Truck terminals
Fiiter separators
Dessicants
Waste pits

Pipelines
Filters
Pig receivers

Machine shops
in-house
Contract

is the 3.8-day half-life radon-222. Radon-
220 and other radon isotopes have very short
half-lives and will have decayed before the
gas is produced at the welthead. Because the
half-life of radon-222 is 3.8 days, 99% of
the radon will decay to its long-lived
lead-210 decay product in 25 days.

Radon Decay Products

Radon itself is not a particularly hazardous
material. Because it is chemically unreac-
tive, it does not accumulate in the body. The
health hazards associated with radon ex-
posure are from its decay products. These
long-lived radioactive materials present a
growing problem to the industry, especially
to personnel who may be exposed to con-
taminated surfaces, sludges, and other waste
materials. Fig. 1 shows each atom of radon-
222 eventually decays to an atom of lead-
210 and subsequently to bismuth-210 and
polonium-210 before decaying to stable
lead-206. The half-life of lead-210 (a solid
metal material) is 22 years. Therefore, the
concentrations of radioactive lead, bismuth,
and polonium will continue to increase in
pipelines, gasoline plants, tank cars, and
trucks for more than 100 years.

Contaminated facilities and waste-material
problems must be recognized and addressed.
The presence of the radioactive metals from
radon decay cannot be detected on the out-
side of contaminated equipment and vessels.
Unlike radon, the radiations that the decay
products emit are easily absorbed by the
walls of the equipment. If present in suffi-
ciently high concentrations, radon can be de-
tected externally to storage vessels, pumps,
etc. Radon has moderately energetic gamma
radiation in its decay that can be detected
with gamma survey meters.

If an alpha/beta probe is held close to con-
taminated internal surfaces and concentra-
tions are sufficiently high, survey meters
may detect the presence of the radon decay
products. However, laboratory analyses are

14

usually required to determine concentrations
of lead, bismuth, and polonium accurately.

These radioactive materials are not a
health hazard unless they are ingested or in-
haled into the body—e.g., during repair and
maintenance on the facility. If inhaled, the
dust and aerosols containing NORM can at-
tach to the lung surfaces, where they emit
alpha radiation into the tissue of the lung lin-
ing. Studies of uranium miners indicate that
extended exposure to these radon decay
products pose an increased risk of lung
cancer. 1011

NORM in NGL Facilities

Although entire natural-gas and NGL sys-
tems may be contaminated with NORM,
some facilities will be contaminated to the
extent that they present significant decon-
tamination and disposal problems. Gasoline
plants and other NGL facilities will be
among the most highly contaminated areas
in a system.

During processing in a gasoline plant, the
levels of external radiation from radon in
propane 1 ft from a liquids pump may be as
high as 25 milliroentgens (mR)/hr. Radia-
tion levels up to 6 mR/hr have been detected
at outer surfaces of storage tanks containing
fresh propane. Sludges in gasoline plants are
often contaminated with several thousand
picocuries of lead-210 per gram.

Table 3 shows vessels and equipment in
NGL service that may be significantly con-
taminated with NORM. Although NORM
contamination will be general throughout an
NGL facility, the contamination usually will
be greatest in areas of high turbulence, such
as in pumps and valves.

When employees open equipment and
vessels, precautions must be taken to prevent
exposure to radioactive contamination. 12
Maintenance procedures should include the
use of respirators and good hygiene to pre-
vent inhalation of radioactive dust. Grind-
ing, if necessary, should be done wet to
minimize dust.

Occasionally, a plant or other facility that
has been processing light hydrocarbons, par-
ticularly ethane and propane, is taken out
of service and the facility sold or dismantled.
Any equipment with internal surface de-
posits of NORM must receive special con-
sideration when scrapped, sold, transferred,
or otherwise disposed of, particularly when
the facility is being released for unrestricted
use. Analyses for lead-210 usually will be
required to verify the extent of contamina-
tion and to determine if special handling is
needed. Particular care must be used to pre-
vent employee exposure to NORM contami-
nation.

There are potential liabilities involved if
contaminated equipment, vessels, and other
parts of the facility are released or sold for
unrestricted use without first being cleaned
and tested to be essentially free of NORM
contamination according to state and federal
regulations.

Much of the material wastes from a fa-
cility contaminated with NORM must be

handled as low-level radioactive waste and
disposed of accordingly. Contaminated
wastes should be consolidated and separated
from noncontaminated waste to keep radio-
active waste volumes as low as possible.
Consolidated contaminated wastes should be
stored in a controlled-access area. The area
should be surveyed with a radiation survey
meter and, if required, should be posted ac-
cording to state and federal regulations.

Other NORM Contamination

Besides vessels and equipment in NGL serv-
ice, other facilities susceptible to significant
contamination include pigging operations,
machine shops, and filter assemblies.

Pipeline sludges can obtain small
radium-226 concentrations together with a
few hundred to several thousand picocuries
of radon decay products per gram. These
sludges require the same handling as low-
level radioactive wastes. The pig itself may
be contaminated. This may require handling
the pig with gloves and storing it in an area
with restricted personnel access.

Machine shops present a special NORM
situation. For example, pumps in NGL serv-
ice may be among the most highly contami-
nated equipment in a plant. Occasionally,
these pumps may need to be checked for
leaking seals or impeller balance. NORM
contamination inside a pump is often chemi-
cally bonded to the pump structural metal
and cannot be easily removed without scrap-
ing and grinding. Because rebalancing is
usually done by grinding until balance is es-
tablished, the grinding may generate signif-
icant quantities of radioactive dust that can
contaminate personnel as well as the shop
facility. This can pose a very serious prob-
lem if contract machine shops are used.

Although pipelines and equipment in dry-
gas service may be only marginally contami-
nated, filter assemblies in dry-gas service
may be contaminated with very high con-
centrations of NORM and require special
handling to prevent inhalation of the radio-
active dust and contamination of the envi-
ronment during changing of the filters and
other required maintenance.

Radiation Surveys

NORM contamination is detected by radia-
tion surveys with Geiger-Mueller or scin-
tillation probes on a suitable survey meter.
The gamma radiation emitted by radium and
radon are sufficiently energetic that they are
detected relatively easily if present in high
concentrations. The radiations emitted by
the decay products of radon are not easily
detected. The raditions from lead-210 (low-
energy gammas), bismuth-210 (betas), and
polonium-210 (alphas) will not penetrate
vessel and equipment walls and are detected
only with low efficiency when a suitable
probe (e.g., an alpha pancake probe) is used
directly on the contaminated surface. Be-
cause these radon decay products are de-
tected, at best, with low efficiency, any
reading on the survey meter above back-
ground indicates significant contamination.
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Samples should be taken and submitted to
a laboratory for analysis. The exempt con-
centration levels for these radionuclides are
very low, and contamination above the ex-
empt concentrations is common. Because the
radiations are easily absorbed, areal surveys
of the ground and soil around petroleum fa-
cilities for radon-decay-product contamina-
tion are generally not meaningful and
samples must be taken for laboratory
analyses.

Radium and radon emit sufficiently ener-
getic radiation to make their detection some-
what easier. The gamma rays will com-
monly penetrate structure walls, making ex-
ternal radiation surveys with Geiger-Mueller
or scintillation detectors meaningful. The
exempt concentrations in the Louisiana and
Mississippi regulations and in pending regu-
lations in other states are so low, however,
that concentrations of radium and radon near
the exempt levels are very difficult to meas-
ure accurately. A well-trained technician is
required to make such surveys with confi-
dence. Again laboratory analyses may be
needed to determine accurately the amount
of contamination. Such analyses are proba-
bly required when the facility or property
is being sold, abandoned, or otherwise re-
leased. Accurate records of contamination
will be required to prevent future litigation.

Disposal of NORM Wastes

The disposal of NORM-contaminated wastes
is a major problem with no completely satis-
factory solution. The disposal of NORM
wastes is regulated by Louisiana and Missis-
sippi and will be regulated in all other states
as their regulations become effective. Op-
tions are limited. For example, the NORM
wastes must be separated from non-NORM
wastes and cannot be disposed of by ‘‘ordi-
nary’’ methods of waste disposal, such as
landfills. Disposal of contaminated wastes
with uncontaminated material in a landfill or
by other methods of disposal is not allowed
unless the contamination level is below ex-
empt concentrations in state and federal
regulations. The few facilities licensed to ac-
cept NORM wastes are expensive to use and
require a complete paper trail.

Although individual states or groups of
states are obligated to have low-level radio-
active waste repositories by 1993, these fa-
cilities may not accept NORM wastes from
the petroleum industry. This is the case in
Texas, for example, where the Texas Low
Level Radioactive Waste Repository is de-
signed to accept radioactive wastes from
medical facilities, educational institutions,
and industrial non-NORM wastes. The cost
of disposal will be expensive—Texas esti-
mates that the cost of storing radioactive
wastes in its low-level repository will be
about $175/ft3.

Currently, the most economical and prac-
tical method may be to store the NORM
wastes on the facility property in an area
with controlled access. The revised Loui-
siana regulations address the disposal prob-
lem and require a proposed disposal plan be
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submiitted to the state within 90 days of the
NORM generation.

It sometimes may be possible to dilute the
wastes sufficiently with noncontaminated
material so that the NORM concentrations
are below exempt levels. For example,
moderately contaminated soil may be diluted
with noncontaminated soil or radium-
contaminated water may be diluted with
“‘clean’’ water. If sufficiently diluted, the
resulting wastes may possibly be disposed
of by ordinary methods.

Reinjection of radium-contaminated water
is a possible solution to the disposal of such
water. Injection of other NORM wastes
(e.g., contaminated scale) in a Type II in-
jection well may be the best possible disposal
method for these wastes when allowed by
the regulations.

The high cost of disposing of NORM
wastes is opening new opportunities for
R&D in methods and techniques for reduc-
ing waste volumes. For example, produc-
tion waste may be contaminated above
exempt levels with radium-226 and
radium-228. If the radium could be removed
from the water economically, the costs of
disposing of the contaminated water would
be reduced significantly. There are R&D ef-

“The high cost of
disposing of NORM
wastes is opening new
opportunities for R&D
in methods and
techniques for reducing
waste volumes.”

forts in progress to do this, such as using
resins and membranes to absorb or separate
the radium from water and other corrosive
liquids. Similar efforts are being applied to
concentrate radium and lead-210 and its
radioactive daughters from organic and in-
organic sludges. If successful and econom-
ical, this may be a solution to the disposal
of large volumes of NORM-contaminated
wastes.

Decontamination of facilities by sandblast-
ing can generate large volumes of NORM
wastes. Novel methods of ‘‘sandblasting”’
with materials that will minimize the solid
wastes are being explored. Reaming out
scale from production pipe can generate
large quantities of NORM wastes. Because
only a fraction of the scale, possibly as low
as 5% to 10%, may be contaminated above
exempt concentrations, preliminary gamma
surveys of the pipe to locate NORM sites
can be used to guide reaming operations and
to reduce NORM-contaminated scale
wastes. Contaminated scale may be spotty
(i.e., not uniform within the pipe), so the
total joint should be surveyed on all sides.
External scale on the pipe also can be con-
taminated with radium, necessitating careful
handling to prevent ingestion or inhalation

of NORM dust and contamination of the en-
vironment.

As an alternative to reworking or cleaning
of contaminated production pipe, the pipe
can be left in place in the ground. It is not
required to pull the pipe and remove the con-
taminated scale.

The trend in U.S. state regulations is
toward more regulation and control of
NORM wastes. NORM disposal will un-
doubtedly become very expensive.

Regulations

Radium and radon in oil and gas operations
produce radioactive waste materials that
contaminate facilities and equipment, expos-
ing employees to hazardous materials and
creating waste disposal problems. Such
wastes and facilities should be treated as
much as possible like other facilities and
equipment covered by the U.S. Atomic
Energy Act (e.g., soil contamination limits,
criteria for facilities and equipment released
for unrestricted use, and rules for proper
handling and disposal of contaminated ma-
terials).

Several state and federal agencies have
potential jurisdiction over NORM, but their
application to NORM is unclear. NORM
does not fall under the definition of source,
special nuclear, or by-product material as
currently defined in the Atomic Energy Act.
Therefore, NORM is not subject to the
Nuclear Regulatory Commission regula-
tions. States have laws and regulations
governing the use, possession, handling, and
disposal of radioactive materials, but their
application to NORM is still unclear. Except
for Louisiana and Mississippi, no specific
state regulations for the control of NORM
contamination exist. Texas and several other
states are expected to have NORM regula-
tions in 1993. Louisiana specifically exempts
the wholesale and retail distribution, posses-
sion, use, and transportation of oil and na-
tural gas and NGL’s from the regulations.
The exemption, however, does not apply to
contaminated facilities, such as pipelines,
gasoline plants, and other physical facilities.

The Louisiana and Mississippi and other
proposed state regulations are very specific
regarding disposal of contaminated wastes
and sale, abandonment, or release of facili-
ties that may be contaminated. Companies

«doing production pipe cleaning and work-

overs must be specifically licensed, as do
contractors supplying decontamination serv-
ices. Louisiana has required radiation sur-
veys of every petroleum facility in the state.
As proposed, the Texas regulations will not
require such extensive surveys. Texas will
require surveys only of specific licensed fa-
cilities.

To ensure compliance, companies must be
familiar with the regulations as they evolve.
Although only Louisiana and Mississippi
have regulations in effect, Texas, other
states, and Canada are expected to have
regulations soon for the control of NORM
in the petroleum industry. The U.S. Envi-
ronmental Protection Agency (EPA) is also
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considering enacting NORM regulations on
the federal level.

Regulatory developments must be moni-
tored as current knowledge of the NORM
issues evolves. Where possible, industry in-
put should be directed to minimize an over-
regulation of NORM contamination in the
industry.

Suggested Program
for the Control of NORM

The following are suggestions for use in es-
tablishing a program for the control of
NORM contamination.

1. Determine whether there is a NORM
contamination problem.

2. Determine areas of potential NORM
exposure and contamination.

A. Make gamma radiation surveys of
facilities and equipment.

B. Make wipe tests on accessible interi-
or surfaces of selected equipment and ves-
sels, especially any in NGL service.

C. Obtain samples of sludges and scale
and analyze for radium and lead-210.

D. Obtain samples of other waste ma-
terials, such as dessicants and filters.

E. Analyze produced water and waste
pond water for radium.

3. Establish programs to ensure personnel
safety, product quality, customer satisfac-
tion, and protection of the environment.

A. Establish policy on periodic surveys,
inspection and maintenance procedures,
product controls, and record keeping.

B. Provide safety-manual material that
informs employees and details required
procedures, particularly for maintenance
personnel.

C. Recommend a management and au-
dit system.

D. Develop plans and procedures for
the disposal of contaminated waste materi-
als, equipment, and facilities.
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E. Prepare a public relations release to
use if questioned by employees, customers,
the public, and the media.

4. Inform facility personnel of the possi-
bility of NORM contamination.

5. Review governmental regulations to
ensure regulatory compliance.

Conclusions

1. NORM contamination can be expected
at nearly every petroleum facility.

2. The presence of NORM in oil and gas
production facilities, gas processing plants,
pipelines, and other petroleum equipment
and facilities is not, in general, a serious
technical problem.

3. The concentrations of NORM contami-
nation and the energies of the radiation are
relatively low and do not usually present a
health hazard to the public or to most per-
sonnel in the industry. Some facilities may
be more highly contaminated, however, and
may be hazardous to maintenance personnel
in particular.

4. Radium contamination of pipe scale
can be a serious problem requiring special
procedures for the removal and disposal of
contaminated scale to prevent contamination
of personnel and the environment.

5. Produced water may be contaminated
with radium, requiring special procedures
for the protection of the environment.

6. Surface equipment and facilities at pro-
duction sites also may be contaminated with
NORM, requiring special repair and main-
tenance procedures and the disposal of
NORM-contaminated wastes.

7. The buildup of long-lived radon decay
products (specifically lead-210) in gas pipe-
lines, gasoline plants, and refineries requires
that specific procedures be implemented for
inspection and maintenance personnel to en-
sure their safety when working on the in-
ternal parts of equipment and facilities where
radon may have been present.

8. A serious problem that must be ad-
dressed is the disposal of radioactive mate-
rials and equipment. Options available for
the disposal of NORM and NORM-con-
taminated wastes are limited.

9. Although only Louisiana and Missis-
sippi have enacted regulations for the control
of NORM, Texas will have regulations early
in 1993, and other states and Canada can be
expected to enact similar legislation. The
U.S. EPA is considering enacting NORM
regulations on the federal level.

10. The industry must comply with the
regulations.

Although potentially hazardous to person-
nel and the environment, NORM contami-
nation is controllable.
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S1 Metric Conversion Factors

curie x 3.7% E+10 = Bq
°F  (°F-32)/1.8 = °C
ft X 3.048* E-0l = m
ft> x 2.831 685 E-02 = m®
R x 2.58 E-04 = C/kg

*Conversion factor is exact.
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Executive Summary

The impact of regulating "Radionuclides" as a hazardous air pollutant
under Section 112 of the Clean Air Act 1s examined and is found to depend
upon what is defined as an "acceptable level" of risk, and whether the regu-
lation will be based upon committed dose equivalent to the general public,
source characteristics, or individual radioisotopes.

Almost all materials of interest and use to the petroleum industry
contain measurable quantities of radionuclides that reside finally in pro-
cess equipment, product streams, or waste. In addition, groundwater used
for waterflood and brine solutions from operating wells contain bioclogically
significant quantities of Radium 226 and Radon 222. The mining, cleaning,
and combustion of coal also add measurably to the burden of radiocactive
pollutants in ambient air. ’

Listing radionuclides as a hazardous air pollutant also brought
radionuclides under the umbrella of CERCLA. Again, the impact of defining
a "reportable quantity" depends upon the definition of "acceptable risk"
and whether the standard is based upon a committed dose equivalent to a
member of the general public or is established isotope by isotope.

Table 10 in the main body of the report summarizes the quantities
of radionuclides found in products and raw materials of most concern to
API member companies. Table 13 summarizes the EPA's estimate of risk
assoclated with certain industry operations to a maximum exposed indi-
vidual inhaling and ingesting radionuclides from products of combustions.
Table 17 shows how the impact upon the industry expands as the level of
acceptable risk is reduced, 'and Table 18 summarizes the combined potential
impact of regulations under both the Clean Air Act and CERCLA.

It is concluded that the regulation of radionuclides could impose a
severe burden on API member companies, and it would be prudent to monitor
closely both regulatory actions. '
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What Radionuclides Should Be of Concern?

When the EPA listed "RADIONUCLIDES" as a hazardous air pollutant, they
meant all radioactive materials without exemption for material concentration
(specific activity), quantity, or material with which it is associated,
There were nco exemptions for the non-nuclear industries.

The general classification "Radionuclides" includes:

® By-Product Material -~ the material made radioactive through
the use of special nuclear material or bombardment by radi-

ations resulting from the use of special nuclear material
(CFR, 1982).

® Special Nuclear Material - the fuel for reactors.

® Source Material - essentially the concentrated elements from
which special nuclear material is separated.

® Naturally Occurring or Accelerator-Produced Radicactive Materials -
those radioactive materials found in nature or made radioactive
in a laboratory by an energetic ion beam. These are the materials
that are present in our products in minute amounts.

While many petroleum companies use radioactive materlals as tracers and in
process control, these are carefully regulated by the U.S. Nuclear Regulatory
Commission present lictle, if any, envirommental hazard, and are of small concern.
The API should be more concerned with the potential for naturally occurring radio-
nuclides being in our raw materials. Naturally occurring radioactive material is
either produced in the earth's atmosphere as a result of cosmic-ray bombardment,
i.e. Carbon-14, or exists as primordial radionuclides, i.e. radionuclides present
from the event of creation in the earth's crust, such as Potassium 40 and Uranium.
The families of radionuclides or series of radionuclides that are of most signifi-
cance are in this primordial grouping. These are the decay series of Uranium 238,
Uranium 235, Thorium 232. Uranium 235 is the nuclear fuel. About 0.7% of natural

uranium 1s Uranium 235. Uranium 238 and Thorium 232 are uniformly distributed in
the earth's crust.

The Uranium 238 (Figure 1) series can be divided into some four subseries,
all possessing significant exposure potential to man. These subseries are the
decay of Uranium 238 and Uranium 234 to Thorium 230, the decay of Thorium 230
to Radium 226, the decay of the inert gas Radon 222 and its short-lived daughters
to the long-lived daughter, product Lead 210, and finally the decay of Lead 210
to stable lead (NCRP, 1975). The elements in the Subseries Uranium 238 to Thorium
230 represent significant sources of internal exposure, primarlly in the occupa-
tional environment. Radium 226 is a potent source of radiation expasure, both
internal and external. Radon 222 and its short-lived progeny deliver significant
population and occupational exposures to the upper tracheobronchial tree, while
Lead 210 and its decay product contaminate much process equipment and can repre-
sent significant exposure to the bone in some occupational subgroups. Radon 222
and its daughters cause the most severe impact to the public health,
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The Thorium series (see Figure 2) is characterized by the long-lived
Thorium 232 at the head of the series and decay products that are relatively
short lived. 1If no migration of the series members takes place, radio-
equilibrium {s established in about 60 years. In minerals and rocks of
low permeability, the thorium series radionuclides are expected to be in
equilibrium. 1In soils, natural waters, natural gas, crude oil and the
atmosphere, the disparate chemical and physical properties of the series
tend to cause disequilibrium. Certain parts of the world, Kerala in India
and monazite mining districts in Brazil, are famous because of their high
background levels of external radiation from the thorium series.

The Presence of Radionuclides in Crude 011,
Natural Gas (NG), Liquefled Petroleum Gas (LPG),
.Coal, Phosphate Rock, and Groundwater

It 1s well known that some naturally occurring elements, uranium for
example, have an affinity for crude oil. The uranium that accumulates in ?
crude oil, oil shale, coal, and phosphate rock is the residue remaining after. .
the marine deposits have been consolidated. Petroleum is often assumed to have
migrated to a position of minimum hydraulic potential in a "reservoir rock",
which may or may not be derived from the same source deposits as the petroleum.
Associated with the petroleum in widely ranging proportions are brine and natural
gas. The radionuclides, particularly those of the uranium series (see Figure 1),
distribute themselves among the three fluid phases and the crusty, solid lining
of the intergranular spaces according to chemical affinity, sorption phenomena
and the vagaries of radiocactive recoil. The gaseous radon isotopes follow the !
temperature-pressure dependent Henry's Law in their portioning among the gas
and 1iquid phases. The sites of major uranium-series nuclides in the Texas
Panhandle gas field and adjacent areas have been studied extensively (Pierce,
1964). 1In the gas reservoir, uranium is resident mainly in the crude oil and
in pellets of solid hydrocarbon, radium is found in the brine and in the solid
crust, and radon distributes itself among the oil, gas and brine in that order.
The series equilibrium is evidently disrupted continually by movement of decay

products from one phase to another that is chemically or physically more
compatible. :

Crude 0il

Very. little has appeared in the literature concerning the levels of
radicactivity in-crude oil, but it would be safe to assume that the actual
levels of contamination-would be between that found in coal and that found
in sedimentary rock similar to that of the reservoir rock or where the
petroleum was formed. Uranium in the earth's crust averages 4 parts per
million (CRC, 1969). The NCRP (NCRP, 1975) reported the data shown in
Table 1 for the various rock types.
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Tavee 1 ~Summary of concentratinns of major radionuelides in major

. rock lgpcs and soile
I3 . @ Rubi o Thori-re.232 Ursatum-232
Reck Type pereent oo
A total vCi/x tolal pCilg opm | pCifg® ppm. | pCi/g*
Potassium| Rubjdum
{gpneous Rocks
Basalt (Crustat 0.3 7 L] e -4 0.3-0.¢ 0.3-1 9.2-60.2
average)
Mafict 0.3-1.1 -9 10-50 0.2-1 1.6 27002, 6.3f0.5 0.9(0.2 o1
Salict -3 30-40 170-200 -8 16,20 {17, 2.2139, 0.7]13, L&
Granite (Crustal] >4 >30 170-200 (] ” [ 8] 3 t
averuge)
‘ Bodimentary
Rocks
Slisle 2.2 22 120* 1} 13 1.3 ur 1
Sandatones:
elean quarts <1 <s <%u* <1 - <2 <0.3 <t <0.3
dirty quarts Ei4 o 07 ? -8 jo.3o0.M 2-1? 17
arkoss ) 18-34 80-120" 2 ” 0.2 -2 §e3-0.1?
Baach sands <t <¥ <0 <1? [ ] 0.1 3 ]
{uncoasali-
dated)
Csarbooste 0.3 3 {[1od 0.1 2 0.2 3 0.7
Rocke
Boils! { LB 1 [ ] [) 1 1.8 (X
* Relerences cited in text unirme otherwise noted; single values are averages; values mtimated in ab-
sence of ref wre fedl) by jon mark.
® To olitmin sevien espuilibrium alpha, tetun, or sppeoni samoa i2g breonantrahiumg mod
2 radhiaticon) wctivity, multiply by & 4, or 3 respectavely.
* To obiala scries equilibriom slpha, beta, o i gsmma {excludiog bremssirslilung and

s raulintinn) ectivity, multiply Uy 8, 8, ve 3, teapectively,

4 From Clark et ol. (1968); {ur p'uu-ium und rubidium, the range of values for rocks withia the cloas
s given; fue thorium sed ursuinm, the medinn snd mesn vatue are xven, respertively.

* Eatinated by ion of erustal nbuned ratio with reapect to putassium.

¢ En-situ gn poctral A 2t 200 locutiune by Lowder et al. (1940).

Table 2 (UNSCEAR, 1977) shows additional data.

TABLE 2. TYPICAL ACTIVITY CONCENTRATION OF **K, ***U AND 7**Th

IN COMMON ROCKS AND ESTIMATED ABSORBED DOSE RATE IN
AR | m ABOVE THE SURFACE

Typical activity
concentration (pC1 g~') ABsorbed dose
rate in alr
Type of rock *x ey b ] (ured K~')
Igncous :
Acidic (e.g. granite) 21 1.6 .2 12
Intermediate (e.g. diorite) 19 0.62 0.88 6.2
Mafic (e.g. basalt) 6.5 0.31 0.30 23
Ultrabasic (e.¢. durite) 4.0 0.0% 0.66 23
Sedimentary :
Limestone 24 0.78 0.19 2.0
Carhonate - 0.72 0.21 1.7
Sandstonc 10 0.5 0.3 3.2
Shale 19 1.2 [ 9] 7.9

Sources: Relerences 1, 383,
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Gulf (Rhodes, 1972) has measured the amount of Lead 210 -~ a Uranium 238
daughter product ~ in light hydrocarbon streams. Their finding suggests
concentrations as high as 1.2 * 0.9 pCig~l in such streams.

Natural Gas

The quantities of radon contained in the natural gas of the Panhandle
Fleld and at all other gas flelds sampled for radon is of significance to
radiation exposure estimates for the U.S. general population. Natural gas
of the Panhandle field was found to contain an average radon concentration
of about 100 pico curies per liter (pC1/1). Maximum concentration as much
as 1450 pCi/1 were observed after expansion to atmospheric pressure (Pierce,
1964). In-transit decay, processing of gas for pipelines, and storage decrease
the radon contamination, but increase daughter (decay) product, i.e. .Lead-210
(see Figure 1), contamination of lines, processing equipment, and storage tanks.
This contamination can produce significant occupational exposures. Radon con-
centrations found in natural gas are summarized in Tables 3 and 4 (UNSCEAR, 1977).

TABLE 3. RADON CONCENTRATION IN NATURAL GAS TABLE 4.  RADON CONCENTRATION IN*
AT THE WELL TURAL G NATURAL GAS IN THE DISTRIBUTION LINE

Radon concentration Radon concentration

Qi fpait)
Ref-
Location of welt Average  Range erence Area Average Range
Borneo . 4-14
Ampa field N 1.5-3.2 352 POl.‘nd (Hacsaw) ’ :
United States
Canads Chicago 4.4 23313
Alberta ] 62 10-205 New York City LS 0.5-2.8
Rritizh Columbia 4T3 390-540 302 Denver 50.5 L.2-119
. Ontario 169 4-800 West coast 15 1-100
Geemany, Federal Rep. of ces 1.0:9.6 is2 Colorado z §.543
Nethertand . Nevada [ 5.8-10.4
) Sl‘:c:::c:on 1.1-2.8 Tiow Mexico “ gk
Other fields . 37447 392 Houston ! St
-ngﬂ.“ : Sources: Poland, 359; United States, 171.
Niger delta iee 0.9-2.9 352
North Sca : o -
Leman field e 2.0-3.8 <
Indefatigable ficld 1.8 ... 3
United States ’
Cotorado. New Mcexico 2s 0.2-160
Teaas, Kansas, Oklahoma < 100 5-1 450
Texas Panhandle . 10-520
Colorado 254 1145
Project Gasbupgy srea 15.3 .. 17
California e 1-100
Kansas 100 L.
Wyoming 10
Gulf Coost (Louisiana,
Texa<) s
Califorain, Louisiana, .
Oktahoma, Texas . 1-120 98
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Table 5 summarizes data from the USEPA.

Table 5. Radon-222 concentrations in natursl gas at production wells

Radon-222 level, pCi/l

Area Average Range Reference
Colorado R
New Mexico ] 2L 0.2-160 1
Texas, Kansas,
Oklahoma <100 5-1450 2
Taxas Panhandle —_— 10-520 3
Colorado i 25.4 11-45 5-7
Project Casbuggy Area 15.8-19.4 ——— 7 .
Project Gasbuggy Area 29.4 12-59 8
California — 1-100 10
Gulf Coast (Louisiana,
Texas) 5 —————— 11
Kan;as - 100 0 eem———— 11
Wyoming 10 ———— 11
Overall
average 37

Liquefied Petroleum Gas

When natural gas is thermally fractionated to recover the heavier
hydrocarbons, the radon tends to concentrate in the ethane and propane
fractions (Gessell, 1975). These are sold in mixtures sometimes including
butane, as liquefied petroleum gas (LPG) for use as a fuel. Typically, the
concentration of Radon 222 in LPG is eight times the concentration in the
natural gas before processing (Gessell, 1974). Subsequent storage allows
the Radon 222 to decay, however, and there are indications that despite
the higher initial Radomn 222 conecentration, LPG is no more important than
natural gas.as a pathway for population exposures to Radon 222.
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An occupational external exposure situation can occur in gas processing
plants where daughters of Radon 222 collect on the inside of processing
equipment, especlally pumps, and also create some disposal problems

(Gessell, 1974).

Coal

Coal and its residues appear to be significantly contaminated with

Radium 226.

Thorium 228 and Thorium 232.

Table 6 (USCEAR, 1977) shows that U.S.-mined coal contains
biologically significant quantities of Uranium 238, Radium 226, Bismuth 214,

Barber (Barber, 1977) also reported significant
concentrations of Bismuth 214, Potassium 40 and Thallium 208.

The U.S. Geologi-

cal Survey Service (USCGS, 1959) has reported uranium concentrations in coal up

to 0.2%.

TABLE 6. ACTIVITY CONCENTRATION OF RADIONUCLIDES IN COAL AND COAL RESIDUES

{rCig™")
Typc of coal or cosl residue Ref-
and (s 0’1‘5"" ..K lllu "‘Rq !I.rb ll'Rﬂ I’.n ‘“n' erence
Coal
Australia 0.8-1.3 ‘23 -
Czechosfovakia (brown) 0.11,0.35 165
Cermany, ed. Rep. of <2s <07 <0.6 307a
Hungury (bituminous) 0.04 168
Poland (bituminous) 0.048-0.94 165
Poland (brown) 0.90 165
United Siates
IHinois 2.5 0.6¢ 0.04® 20
Montana 0.7 034 0.01% 2
North Dakota 2.2 0,27 0.02 20
Unitcd States 0.7 0.2 188
United States 0.014 0.28° 175
Coal ash (laboratory processing)
Australia ' 4,783 23
Geumany, Fed. Rep. of 6.2¢ 2.6 172
19 - 5.8 14 3072
Japan -
Central 0.10 19.8 1.15 15.3 257
Southern 0.98 8.16 0.46 2.3§ 257
Northern 0.63 105.0 1.45 6.79 T257
United States (semi-
bituminous) 38 24. 2.6 19
Slag
Poland L1713 4.3° 1.2 1}
United States 26 450 0.5® 20
United States 4.9 B 1.5 185"
United States 0.55 1.0 ' 178
Fly ash
Australia 14.0 23
Hungary 0.6-15 204
Poland 1.0 165
Poland 225 6.4¢ 140 12
Poland (bituminous) 15,28 0.61,4.18 44,67 0.18,0.22 166
Poland (lignitc) 091 166
United States 10 2.6 185
United Statcs 04 17.3 175
United States 1 319 042 20

®Assumed equal to activity concenteation of * ' ° Bi.
Assumed equal to activity concentration of "** T1,

€including activity concentration of ' ** Ra.
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Solvent Refined Coal -

Hittman Assoclates (USDC, 1978) have analyzed solvent refined coal for radio-
nuclides in 1970 and noted concentration of uranium in the SRC particulates.
These data are summarized in Table 7.

TABLE 7, RADIONUCLIDE CONCENTRATIONS
(ppm by weight)

~—§ource Uranium Thorium
~ Coal
Sample #1 1.3 4.74
Sample §2 1.4 ) 4.24
sxc
Sample #1 - 0.8 4.99
Sample #2 1.3 ’ 3.73

Coal Particulates

Sample #1 2.6 14.99
Sanmple 12 1.9 20.50

SRC Particulates

Sample {1 : 39 11.46
Samrple #2 28 ' 9.48
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Phosphate Rock

Many of the American Petroleum Institute's members are also engaged in
the peripheral activity of mining phosphate rock and manufacturing fertilizer,

Table 8 (UNSCEAR, 1977) summarizes the presence of radioactivity of the rock
and its products.

TABLE 8. ACTIVITY CONCENTRATION OF **“Ra, ***U, AND *** Th IN PHOSPHATE ROCK
AND IN PRODUCTS DERIVED FROM IT

Marketable rock produccd in Flotida (United States)

Producrion in

the United Stares in 1973% Activity concentration
{10% 1) rQs™)
Sample Amount P, 0, content M Re wy Birh
Marketable rock . 38 - 42 41 0.4
Wet process products
Normal superphosphate 31 0.6 25 > - R
Triple superphoiphate 3.4 1.6 21 57 0.4
Ammonium phosphate 5.3 24 5.7 63 04
Phosphoric acid to.0 5.1 0.6 - -
Gypsum 23.0 - 33 6.1 0.3
Electric furnace process
products
Stag - - $6° . - -

Source: Reference 109, .
9Flocida accounts for 82 per cent of the marketable rock production of the United States.
The activity concentration of *** U in normal superphosphate is expected to be equal to that

of ***Ra,
. €The ** Ra activity concentratlon in the input feed ore was 60 pCig='.
Groundwater

In groundwaters, such as those used for waterflood operations, Radon 222
is usually present in a concentration range of from several hundred to several
thousand pico curies per liter. In North Carolina, where the geology is primarily
sedimentary, Radon concentrations vary from 20 to 47,000 pCi/%. Approximaately
33% of ‘supplies- tested had concentrations greater than*2000 pCi/t (Sasser, 1978).

The groundwaters around Houston are probably typical of those associated
with most petroleum operations. The radon concentrations shown in Table 9
(Prichard, 1981) are for water as it is delivered to Houston homeowners for

consumption. In-ground levels are probably similar to the higher samples
in North Carolina.
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Table 9
Radon in Houston Homeowners' Water Supplies from
Groundwater Sources (Prichard, 1981)

Average Con-
centration of

Tracts Included Radon (pCi/2)
All 437
Tracts with Concentration 853

greater than 500 pCi/t

Tracts with Concentrations 1722
greater than 1000 pCi/¢

'Summagz

Table 10 estimates the amounts of radioactivity contained in petroleun
products in more familiar units. If we assume that a refinery processes one
million barrels of crude per day, we find that we have handled some 1.46 curies

per day. or 533 curies per year of radioactivity, mostly in the form of naturally
occurring Potassium 40,

If 1t is correct to assume that the uranium in the oil is at the same
concentration as the host rock, then a one-million-per-day-capacity refinery
could be throughputting some 480 1b of uranium per day (177,200 1b uranium
per year). :
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Potential Public Health Effects of the Use of
Materials and Products Important to
the APT and Its Member Companies

There are probably as many estimates of impact of radionuclides in air as
there are individuals capable and incapable of making such estimates. Whether
or not a radloactive material contained in petroleum, natural gas, or coal, is
taken into the body depends upon a number of factors, including:

amount originally present

amount made airborme

atmospheric phenomena and transport

plate out and rain out

routes of entry

amount retained

clearance mechanisms

dietary sources C .

dose contribution of "infinite cloud"
and "infinite plane"

® and others

The EPA method of analysis assumed certain source characteristics and
target populations (EPA, 1879), used a Gausian computer model to disperse
the radioactive materials (BAES, 1981) and a second computer program to model
intake, dose, and dose response based upon the linear non-threshold model
(Begovich, 1981), (Sullivan, 1981), (Dunning, 1981). The first analysis by
EPA concerning the naturally occurring radioactive materials is shown in
Table 11 (EPA, 1979). Table 12 is a later analysis, currently in draft
form, that expanded the original list (Teknekron, 1981).

Analysis of the data in both reports suggests that API companies should
be concerned with operations described in Table 13. Table 13 suggests that
the radiocactive material emissions. having the greatest potential impact on
API member companies are Radon-222, followed closely by Uranium-238 and
Radium-226. The two EPA analyses demonstrate that any operation involving
the combustion of fossil fuels or the preparation of such fuels for use
could be subject to.regulation under the Clean Air Act.

@
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Regulatory Options and Their Implications

As far as Industry is concermed, the regulatory issues should be:

1. What {s an "acceptable level of risk"?

2. Wbich approach will be followed in setting the
standard,. a generic "committed" dose equivalent
approach or regulation isotope by 1isotope?

The EPA risk assessment in part evaluated the risk to a "maximum exposed
individual". The risk to this person from sources of interest to the API ranged
from 9 x 10-3 (underground coal mining) to 1 x 106 (coal cleaning) Risks for
this individual resulting from the combustion of fossil fuels ranged in the
5 x 1075 area (Teknekron, 1981). Table 14 (Wilson, 1981) gives an indication
of how those risks compare with others "accepted" by United States residents.

The federal bureaucracy also has been pondering over the concept of
acceptable and de minimis risk. Dr. Roy Albert has been supporting 1 x 10™3
excess lifetime risk of fatal cancer in the drinking water area. The FDA
has accepted 1 x 10~6 excess risk as acceptable for acrylonitrile migration
in food containers. The USNRC is considering in staff discussions 1 x 10-%
excess lifetdme risk of death.ﬁrom~occupational_exposure and 1 x 106 excess
lifetime risk of death or lower as de minimis., The EPA assessment lists the . .
combustion of fossil fuels as lying Getweeu 10-4 and 10-5,

Tn addition to the definition of acceptable risk, the method of setting
the limits could have considerable impact. There are two methods available
to the EPA: regulate population-committed dose equivalent to air pollutants,
the generic approach; or 1limit the emission of specific radionuclides.

The generic approach specifies that the emissions of radionuclides will
be controlled to a level such that the total committed dose equivalent received
by an individual does not produce a risk of fatal cancer exceeding that of a
preselected whole-body dose commitment (ICRP, 1977; ICRP, 1980).

Mathemarically, this can be expressed as

R 2 S I
d r i T 0,J

L4 > y

o Ty mn, s @ain_ < 1

where‘ﬁd is the deep dose commitment or (whole body dose)

Ii 5 is the annual intake of radionuclide

J by inhalation
IO j 1s the annual intake of radionuclide
3 by the oral route

ALI( 3 is the annual {ntake by inhalation which will
'Y provide a risk equal to a deep dose commmitment D

ALIn i Is. the annual intake by the oral route that will
"’ produce a risk equal to a deep dose commitment D, and

D Is the deep dose commitment resulting in an acceptable
. level of risk
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TABLE 14
DEFINED LEVELS OF RISK
ANNUAL RISK OF DEATH _|  LIFETIME RISK OF DEATH

e

Motor Vehlcle

-t
S
-

Home Accidents e Occupational
o tonal / Il _ Radiation Exposure
ccupationa I|% (5 Rem per year, 50 years)
Falls - 11 8
+1 e
=
+1 o
Natural Radlation Background —_— { EPA - Drinking
Fire Arms >~ —1-110-5 = Water Pesticides
Poisoning - iy o
(All Forms) I K
1l a
Electrocution - ]
. /—‘_ 2 .
Technologically
Enhanced Radiation (API Sources) o - 10-6\<\ FDA Acrylonitrile
Floods - 1 "E De minimis Risk Proposed
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Tropical Storms - | A
—-110-7

*Belng considered In revision of 10CFR 20 éténdards for Radiation Protectlon.
This is not an agency position.
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‘ -4
-The risk factor for whole body radiation is about 1.65 x 10 facal
cancers per Rem (ICRP, 1977). If we calculate the committed whole body
dose equivalent to produce an excess lifetime risk of 1 x 103, we find

-5 ,cancer death rem -4 cancer deaths
10 (—-—————lifetme ) = D¢ yr) x 1.6 x 10 em

and that D, the whole body committed dose equivalent whole body, 1s 62.5 milli-
rem for a single exposure. If we further average that exposure over a lifetime,
as would be realistic for an air pollutant, the dose committed 1s 0.9 millirem/
year. It could then be concluded that eéxposure to radioactive matertals in
combustion products of interest to the API plus all other sources should be
less than 0.9 millirem per year,

The second approach, one based on a variant of derived air concentrations
(DAC), 1is 1less complicated and perhaps more reasonable. It encompasses a
bubble concept in that only that material leaving the plant confines is of - -
interest. If the concentration of radionuclides, Uranium, Thorium, Radon,
etc., Is less than an established limit based on the Annual Limit of Intake
(ICRP, 1980), the plant would be in compliance. Tt must be recognized that
the current occupational DACs would have to be adjusted for 24-hour exposures
and for the most susceptible exposed population. Compliance could be Judged
on an isotope-~by-isotope limit or added in the manner of the TLV as below:

Conc U + Conc Th ConCZIOPb

DAC-U DAC Th DAC210Pb

<1

where Conc 1is the concentration of the element of interest and DAC 1s the
derived air concentrations for that environmental exposure.

The advantage of this system would be that each location could measure
its own compliance without regard for air modeling, transport and dose response
modeling. The disadvantage would be that the measurement is both difficult and
expensive to make.

Table 15 comparés the two methiods and gives estimates of some limits. For

either approach, 10~5 excess risk permits very small increases over the natural
background.

Similar approaches as .those suggested to regulate air pollutants are being
applied to the development of the Reportable Quantity under CERCLA. Table 16

quantity of selected radionuclide for a weight, activity, or dose-equivalent
approach. Depending on the mode of definition, very small quantities of petro~
leum products could easily contain reportable quantities of radionuclides.

EMLEI 0069449





25,

Table 15
Estimate of Radioactive Material Concentrations to Produce
10" Lifetime Excess Risk of Fatal Cancer to a Maximum-Exposed Individual

Concentrations to Produce 10-5
Excess Risk in Target Population
__{curies per cubic meter)

Solubility At Stack At Fenceline _
Radioisotope . Class Generic* DAC** MPC**
Uranium 238 Iﬂ 8 x 10714 6 x 10°13(s)
W 2.6 x 108 4 x 10 1 x10-1% ()
gJ 2.6 x 10714
Thorium 232 W gy 6-5x 207 2 % 107 sy
Y 6.5 x 10 1.3 x 1071% 2 x 10735y
Radium 226 ‘ 3.9 x 108 3.9 x 107 (s) 6 x 10713
(1) 4 x 10713
Radon 222 5.2x10° 5.2 x 1071 6 x 10712
Lead 210 1.3x 108 1.3x10%% gy 10788
1.6 x 10714

* -
Assumes 10 dilution factor, and the children (10-year old) as the target
population, 15 m3 air inhaled per day (ICRP, 1975).

Yo ke
Assumes children (10-year) as target population.
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Control Options

Any control methodology proposed for radioactive materials must recognize
the fact that radioactivity can not be modified or made inert by chemical means.
It also must recognize that radioactivity dissipates at fixed rates through fixed
sequences or series. Decay to daughter products cannot be guaranteed to reduce
the hazard.

The control of emissiong of naturally oeccurring radicactive materials can
be accomplished by removing the radioactivity from the raw material or product,
or by removing the radiocactive materials after combustion. This removal can be
accomplished by taking advantage of radioactive decay; by physically removing
the radioactive material by washing, filtering, or by absorption; by chemically
scrubbing the material from the product or combustion gas stream; or by
combination thereof.

The removal of Radon 222 from natural gas could be accomplished by either
decay or by absorption on a molecular sieve such as activated charcoal. Radon
has a 3.83 day half-life. Storing natural gas for 5 half-lives approximately .
20 days would change some 99.5Z of the Radon in the influent gtream to 2l-year
Lead 210, much of which will plate out in the storage tanks, pipeline, and
process equipment. When one compares the derived air concentration for each,
however, it appears that the relative health hazard may have been increased.
The DAC for Radon plus daughters, target organ the lung, 1s 3 x 10-8 c1 per
cubic meter, while that for Lead 210, target organ bone, is 1 x 10-10 (1cRp,
1980). Capturing the Radon on a molecular sieve and the Radon daughters on
a high-efficiency (HEPA) filter cleans the product stream but changes a very
dilute source of radiocactive materials into a very concentrated source of
radioactivity, presenting both an internal and external radiation hazard.

. The removal of Radon from groundwaters can be accomplished by aeration
(which releases the radioactive material to the ambient air) or through decay.
The decay again introduces Lead 210 into the water which, again, 1s not totally
free of ‘hazard. The Lead 210 can be removed using bacterial filters; i.e.,
dilatomaceous earth, with the resultant hazards assoclated with concentrating
radioactive materials.

Uranium in crude oil présents a somewhat different dilemma. We estimated
earlier in this paper that significant. quantities of uranium potentially enter
our refineries via crude oil. Little is known of its fate, however. Since the
law of conversation of matter must apply, it can only end up in the product, the
process waste, remain in the process equipment, or escape into the environment.
The chemical properties of uranium suggest something concerning its ultimate fate.
Uranlum can be isolated by reducing uranium halides with alkali or alkaline earth
metals or by reducing uranium oxides by calcium, aluminum or carbon at high temper-
atures. Strong acide can dissolve the metal, but 4t is relatively unaffected by
alkali (CRC, 1981). It would seem likely to find most of the uranium plated out
in the process equipment or concentrated in process wastes. Better understanding

of the presence and fate of uranium in fuel oils {s needed before a control scheme
can be proposed. '
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The main contaminants in coal are members of the Uranium 238 decay series,
primarily Radium, Radon, and Uranjum. Cleaning the coal will remove much of
the radioactive materials on the surface of the coal but will concentrate the
material in the waste water. Pulverizing the coal will release much trapped
radon to the atmosphere. Combustion will cause most of the radioactivity to
be concentrated in the fly ash. High-efficiency scrubbers or filters may be

required to reduce the health risks of such exposures to acceptable levels.

Impact of Regulation on API Members

The impact that the regulation of "radionuclides" under the Clean Air
Act (CAA) will depend largely upon what the EPA decides is an "acceptable

risk".
answer in 180 days.

The EPA has been forced to make this decision, and we will know the

What the EPA decides depends largely upon what society, as represented

by its most vocal members, wants.

Table 14 gives some indication of what we

might expect, and it is likely that lifetime excess risks greater than one

one-hundredth of that imposed by the natural background (1.5 x 10-5) will be ~ °
It is also equally likely that excess risks less
Table 17 summarizes candidates for

considered unacceptable.
than 107 will be considered de minimis.

regulation for different levels of acceptable risk.

Table 17

Operations Subject to Regulation as a
Function of Defined Acceptable Risk

Acceptable Risk Level

(Lifetime Excess Risk of Contracting Fatal Cancer)

1.5 x 1077

5 x 1078

1x10°°

Geothermal Power

Coke Produ&tion
(all locations)

Coal-Fired Steam

Coal~Fired
Industrial Boilers

Underground Coal Mining

Groundwater Use
(all locations)
Geothermal Power

Coke Production
(Fortheast only)

Coal-Fired Steam

Coal~Fired
Industrial Boilers

Underground Coal Mining
Strip Mining (coal)

Groundwater Use
(all locations)
Geothermal Power

Coke Production
(all locations)

Coal-Fired Steam

Coal-Fired
Industrial Boilers

Underground Coal Mining
Strip Mining (coal)
Coal Cleaning

Natural Gas Combustion
Natural Gas Turbines
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The imbact of CERCLA on API members depends on the definition of reportable
quantity. The data collected in this report appear to suggest that the CERCLA
will place reporting requirements on many operating locations.

The impact of both regulatory actiouns is summarized on Table 18. It

appears that regulation of radionuclides could impose a severe burden on API
member companies and that both regulatory actions should be closely followed.

EMLEI 0069454
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From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Fwd: registering to comment on OCD produced water
Date: Tuesday, July 28, 2020 2:16:50 PM

Case 21281

From: Joan Brown,osf <joankansas@swcp.com>

Sent: Tuesday, July 28, 2020 1:58 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>; joan m brown
<joankansas@swcp.com>

Subject: [EXT] Fwd: registering to comment on OCD produced water

Please register me for the OCD hearing on July 30 and 31. | would like

to make a comment, but need to know the time frame for comments.
Thursday afternoon after 3:30 or Friday morning would work best. Please
let me know how this works.

Peace and good,
Sr.Joan Brown

Joan Brown,osf
Executive Director
New Mexico Interfaith Power and Light (NMIPL)

New Mexico Interfaith Power and Light

PO Box 27162

Albuquerque, NM 87125

505-266-6966 www.nm-ipl.org info@nm-ipl.org

1004 Major Ave. NW.
Albuguerque, NM 87107

joanbrown@nme-ipl.org

“There is no inner world without the outer world.” Thomas Berry, Author of The Great Work

This email has been checked for viruses by Avast antivirus software.
https://www.avast.com/antivirus



mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
https://protect-us.mimecast.com/s/yir5CpYqAOfA3M0lfYoj0p?domain=nm-ipl.org
mailto:info@nm-ipl.org
mailto:joanbrown@nm-ipl.org
https://protect-us.mimecast.com/s/J9SrCqxrBPFXj0y4iEBa2v?domain=avast.com

From: Patrice Mutchnick

To: Davidson, Florene, EMNRD
Subject: [EXT] Amendment to Produced Water Rule
Date: Tuesday, July 28, 2020 5:47:26 PM

| would like to make public comment at atime convenient to me on July 30th, as part of the
public meeting: Produced Water Rule Making

Hearing Meeting number: 967 682 712 .

Thank you,

Patrice Mutchnick

575-536-3879


mailto:patriceontheroad@gmail.com
mailto:florene.davidson@state.nm.us

From: Artemisio Romero y Carver

To: Davidson, Florene, EMNRD
Subject: [EXT] Public Comment.
Date: Tuesday, July 28, 2020 8:18:31 PM

My name is Artemisio Romero y Carver, | live at 20 Chabacanos Canyon, Lamy, NM 87540. |
would like to give a spoken public comment at the Oil Conservation Commission's virtual
hearing on July 30th. Please let me know if you need anything else from me.

Thank you for your time


mailto:artemisio925@gmail.com
mailto:florene.davidson@state.nm.us

From: NORMAN R NORVELLE

To: Davidson, Florene, EMNRD
Subject: [EXT] Produced Water Public Comments
Date: Tuesday, July 28, 2020 10:11:54 PM

Hello Florene,
| would like to participate and provide public comments to the program you are about to have. | am

available most of Thursday and Friday. | worked 20 years as an energy industry (oil & gas & coal)
industry and have done considerable research on produced water as an industrial water treatment

chemist.

Norman Norvelle, BS, MS, Registered Environmental Health Scientist Emeritus .

Sent from Mail for Windows 10


mailto:norvellehome@msn.com
mailto:florene.davidson@state.nm.us
https://protect-us.mimecast.com/s/bBQFClYmwKfXN8LGcGsDCZ?domain=go.microsoft.com

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: 7/30 Sign up to make comment - OCD Produced Water Hearing
Date: Wednesday, July 29, 2020 8:56:34 AM

Case 21281

From: susan selbin <sselbin@hotmail.com>

Sent: Tuesday, July 28, 2020 9:27 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>

Cc: susan selbin <sselbin@hotmail.com>

Subject: [EXT] 7/30 Sign up to make comment - OCD Produced Water Hearing

Please add me to the comment list.

Thank you,
Susan Selbin


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Lynn Allen

To: Davidson, Florene, EMNRD
Subject: [EXT] comment on the Proposed Produced Water Rule change
Date: Wednesday, July 29, 2020 12:13:10 AM

I would like to make a short comment on this online.
| am aNew Mexican citizen living in New Mexico.

| am requesting to make my comment after 3:30 pm,
Thank you for your work and cooperation.

Lynn K Allen 505-316-1216 Text or voice ok

lynnkallen@gmail.com


mailto:lynnkallen@gmail.com
mailto:florene.davidson@state.nm.us
mailto:lynnkallen@gmail.com

From: Clifton Bain

To: Davidson, Florene, EMNRD
Subject: [EXT] Produced water hearing
Date: Tuesday, July 28, 2020 10:30:14 PM

| would liketo testify on the proposed rule during this virtual hearing. Please let me know
what my options are regarding this.

Thank you,

Clifton Bain
Arroyo Hondo, NM


mailto:cliftonbain33@gmail.com
mailto:florene.davidson@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Public comment - produced water hearing
Date: Wednesday, July 29, 2020 9:07:10 AM

21281.

From: Melissa Troutman <mtroutman@earthworksaction.org>
Sent: Wednesday, July 29, 2020 8:29 AM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Public comment - produced water hearing

Hello, | hope you are well.
I would like to give public comment on July 30th regarding OCD’s proposed produced water rule.

Please let me know what times are available. | am in the east coast, so prior to 5pm Eastern would
be best for me.

Thank you,

Melissa Troutman
Policy Analyst, Earthworks

=== EARTHWORKS: Protecting Communities and the Environment

Melissa Troutman, Research & Policy Analyst (she/her)
1612 K St. NW, Suite 904

Washington, DC 20006

mtroutman@earthworks.org

Work: (202) 887-1872 x. 132

Mobile: 724-388-0464

Twitter: @melissat22 @earthworks


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
mailto:mtroutman@earthworksaction.org
https://protect-us.mimecast.com/s/qI3YCNk2wZuj3VpvCmJoqN?domain=twitter.com
https://protect-us.mimecast.com/s/2nE7COY2x1fvx5kqTv6yRn?domain=twitter.com

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Public comment produced water
Date: Wednesday, July 29, 2020 11:06:59 AM
Case 21281

From: Ean Tafoya <eantafoya@greenlatinos.org>

Sent: Wednesday, July 29, 2020 10:51 AM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Public comment produced water

| would like to make public comment.

Ean Thomas Tafoya


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Public comment regarding "produced water" rule
Date: Wednesday, July 29, 2020 1:05:01 PM

Case 21281

From: gabriella <texterella@gmail.com>

Sent: Wednesday, July 29, 2020 11:54 AM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Public comment regarding "produced water" rule

Greetings,

| would like to make a public comment regarding the "produced water" rule tomorrow, Thursday,
July 30.

I'm available between 10:30-11:30am if that timeframe is available.

Thank you,

Gabriella Marks


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Schedule a slot to comment tomorrow
Date: Wednesday, July 29, 2020 2:36:04 PM

Case 21281

----- Original Message-----

From: Mogle <mogle@zianet.com>

Sent: Wednesday, July 29, 2020 11:25 AM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Schedule aslot to comment tomorrow

Dear Ms Davidson,

| would like to provide public comment on the Produced Water Rule. May | please schedule atime tomorrow 30
July 2020, preferably early afternoon?

Thank you,

Mary Ogle

343B County Road 84C
Jaconita NM 87506

Sent from my iPed


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD
Subject: FW: [EXT] 1"d like to give public comment at the OCD hearing tomorrow, thank you!
Date: Wednesday, July 29, 2020 2:37:22 PM

From: Madeleine Carey <madeleine.carey@gmail.com>

Sent: Wednesday, July 29, 2020 12:06 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>

Subject: [EXT] I'd like to give public comment at the OCD hearing tomorrow, thank you!

Madeleine Carey
'HA' Graduate United States Pony Clubs (USPC)
505-417-5893


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Gene Harbaugh

To: Davidson, Florene, EMNRD
Subject: [EXT]
Date: Wednesday, July 29, 2020 12:13:14 PM

| would like to make a public comment at the produced water hearing tomorrow. | will email a
copy in advance. Gene Harbaugh, 601 E. Orchard, Carlsbad,nm.


mailto:gene.harbaugh@gmail.com
mailto:florene.davidson@state.nm.us

From: Oliver Hillenkamp

To: Davidson, Florene, EMNRD

Subject: [EXT] Public hearing

Date: Wednesday, July 29, 2020 12:22:19 PM
Hello,

I would like to sign up to give public comment in tomorrow’ s hearing.

Thank you,
Oliver Hillenkamp


mailto:hillenko@reed.edu
mailto:florene.davidson@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] GIVING TESTIMONY AT OCD HEARING TOMORROW
Date: Wednesday, July 29, 2020 2:42:17 PM

Case 21281

From: Jeffrey Haas <jeffreyhaas42 @gmail.com>

Sent: Wednesday, July 29, 2020 12:57 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] GIVING TESTIMONY AT OCD HEARING TOMORROW

FLORENE, | WOULD LIKE TO TESTIFY AGAINST AMENDMENT TO ALLOW FRACKED
WASTE WATER FROM BEING USED OUTSIDE THE OIL FIELDS. | AM AVAILABLE
BETWEEN 9AM AND 11AM TOMORROW. THANK YOU, JEFFREY HAAS
505-469-0714

PLEASE LET ME KNOW HOW LONG | WILL HAVE TO PRESENT,


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Pamela Canyon Rivers

To: Davidson, Florene, EMNRD
Subject: [EXT] Testifying request at Thursday hearing
Date: Wednesday, July 29, 2020 12:34:47 PM

If | can testify by phoneinstead of zoom because | don’t have hi speed internet where | live in Pecos, then please
givemeatimedot.

Thank you.

Pamela Marshall

505-426-7619

Sent from my iPhone


mailto:pcanyonriver@icloud.com
mailto:florene.davidson@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Produced Water Hearing
Date: Wednesday, July 29, 2020 2:47:16 PM
Case 20281

From: Joyce Bogosian <joycebogosian@gmail.com>

Sent: Wednesday, July 29, 2020 1:51 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Produced Water Hearing

Hi Florene,

Please put me on the public comment list on July 30th anytime between 10:30 a.m.- 12:30 p.m.

Thank you!
Joyce Bogosian
Santa Fe, NM


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Public comment at OCD meeting
Date: Wednesday, July 29, 2020 2:43:44 PM
Case 21281

----- Original Message-----

From: Sandra Wheeler <wheel sand@yahoo.com>

Sent: Wednesday, July 29, 2020 1:18 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Public comment at OCD meeting

Ms. Davidson,

Please include me in the public comments on fracked water.
Thank you.

Sandra Wheeler
505-635-6795

Sent from my iPhone


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD
Subject: FW: [EXT] Comment, OCD hearing, 7/m30, 9 am Case 20281
Date: Wednesday, July 29, 2020 2:45:46 PM

From: bakohlluz@cybermesa.com <bakohlluz@cybermesa.com>
Sent: Wednesday, July 29, 2020 1:42 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Comment, OCD hearing, 7/30, 9 am

Greetings, Florene.

| would like to comment at Oil Conservation Division hearing on Thursday, July 30, 9

am.

Thanks and happy Wednesday, July 29, 2020

Barbara

Barbara A Kohl, phd
Exquisite Wordcraft
2932 Palomas Dr NE
Albuquerque, NM 87110
USA

+1-505-974-0328 (mobile)

bakohlluz@cybermesa.com
kohlb577 @gmail.com



mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
mailto:bakohlluz@cybermesa.com
mailto:kohlb577@gmail.com

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Interest in attending and speaking at OCC mtg July 30
Date: Wednesday, July 29, 2020 3:28:07 PM

21281

From: Nick King <Carlsbadmennonite@gmail.com>

Sent: Wednesday, July 29, 2020 3:21 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Interest in attending and speaking at OCC mtg July 30

If it is not too late, | would be interested in attending and speaking at the OCC meeting tomorrow
July 30 at 9 AM. | have been given the webex link, so hope it works out and that it is a good
meeting. Let me know.

Thanks,

Nick

Nicholas King, pastor
Carlsbad Mennonite Church

www.CarlsbadMennonite.org
575887 5104

575 887 0606 cel.

Continuing to build God's Kingdom


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
https://protect-us.mimecast.com/s/GLATCR60A4T5WY2OtN-af-?domain=carlsbadmennonite.org

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Public Comment

Date: Wednesday, July 29, 2020 4:02:54 PM
21281

From: yang toledo <1023toledo@gmail.com>

Sent: Wednesday, July 29, 2020 3:43 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Public Comment

Hello My name is Yang,

| would like to sign up to give public comment at the Produced Water Hearing taking place July 30,
2020.

Please send me further information.

Thank you for your time and consideration.

Yang


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Sharon Argenbright

To: Davidson, Florene, EMNRD
Subject: [EXT] Provide Public Comment Please at Hearing July 30/31 Fracked Water
Date: Wednesday, July 29, 2020 3:43:18 PM

Dear Florene Davidson,

| would like to provide public comment at the hearing on putting fracked water into our
general water system July 30 or July 31. | will follow proceedings and be available
when it is my time to speak.

Thank you,

Sharon Argenbright


mailto:sharonargenbright@msn.com
mailto:florene.davidson@state.nm.us

From: arietje laga

To: Davidson, Florene, EMNRD

Subject: [EXT] Request to give public comment
Date: Wednesday, July 29, 2020 3:57:39 PM
Hello,

| am kindly requesting the opportunity to give public comment during the Fracked Waste
hearing tomorrow and/or Friday.

Thank you,

grietje laga-


mailto:grietje.laga@gmail.com
mailto:florene.davidson@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] Produced Water Reuse Hearing
Date: Wednesday, July 29, 2020 4:31:06 PM
21281

From: Patricia Sheely <patsheely@gmail.com>

Sent: Wednesday, July 29, 2020 4:19 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Produced Water Reuse Hearing

Ms. Davidson,
| would like to speak before the OCC on Thursday.

Patricia Sheely

604 Jeff King Street
Gallup, NM
505-722-7564

patsheely@gmail.com


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
mailto:patsheely@gmail.com

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD
Subject: FW: [EXT] Produced Water Hearing
Date: Wednesday, July 29, 2020 4:20:49 PM

From: Seneca Johnson <senecasjo@gmail.com>

Sent: Wednesday, July 29, 2020 4:19 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] Produced Water Hearing

Hello,

My name is Seneca Johnson and | would like to give public comment at tomorrow's hearing. You can
reach me at my email here or my phone number, (505) 930-6204.

Thank you so much!

Seneca


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: OCC Produced Water Regulations
Date: Wednesday, July 29, 2020 4:19:08 PM
21281

From: denton mccullough <dentonmccullough@hotmail.com>
Sent: Wednesday, July 29, 2020 4:08 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] OCC Produced Water Regulations

| would like to comment on the Produced Water Regulations tomorrow.
Thank you,

Denton McCullough

575-200-7432

Get Outlook for Android



mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us
https://protect-us.mimecast.com/s/1LxnCG62mPTA4x7NsK-feE?domain=aka.ms

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] RE: Public Comment Hearing July 30
Date: Wednesday, July 29, 2020 4:23:29 PM
21281

From: Josue Damian-Martinez <josued2 @gmail.com>

Sent: Wednesday, July 29, 2020 4:19 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] RE: Public Comment Hearing July 30

Hello,

My name is Josue Damian Martinez and | am requesting to give a public comment at the hearing on
July 30th.

Thank you,

Josue


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Davidson. Florene, EMNRD

To: Salvidrez, Marlene, EMNRD

Subject: FW: [EXT] hearing on produced water
Date: Wednesday, July 29, 2020 4:41:02 PM
21281

From: Ruth Striegel <ruth.striegel@gmail.com>

Sent: Wednesday, July 29, 2020 4:30 PM

To: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>
Subject: [EXT] hearing on produced water

Dear Ms. Davidson,
| would like to speak at the produced water reuse hearing.

Thank you,
Ruth Striegel, Albuquerque


mailto:florene.davidson@state.nm.us
mailto:Marlene.Salvidrez@state.nm.us

From: Noah Tp

To: Davidson, Florene, EMNRD
Subject: [EXT] testifying on the produced water rule
Date: Wednesday, July 29, 2020 4:37:25 PM

Hello, My nameis Noah Tamas-Parris. I'm a student at St.John's College Santa Fe, and I'd like
to testify regarding the NM Oil Conservation Division's proposed amendment to the produced

water rule in the hearing tomorrow on July 30th.

Thank you.


mailto:noah@toonkitchen.com
mailto:florene.davidson@state.nm.us

From: Wendy Atcitty

To: Davidson, Florene, EMNRD

Subject: [EXT] Public comment request

Date: Wednesday, July 29, 2020 4:36:28 PM
Hello,

My name is Wendy Atcitty and would like to share acomment on July 30th for the OCC
virtual public hearing.

Sincerely,

Wendy Atcitty


mailto:wendy.atcitty@dine-care.org
mailto:florene.davidson@state.nm.us
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