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Oil and Natural Gas:
More Important Than You Know

It is almost impossible o overstate the
global and national importance of oil and
its powerful partner. natural gas. Society's
rellance on petroleum and oil-based prog-
ucts is taken for granted. A world without
petroleumn. which produces light. power and

transportation sources. would be completely
S

different, more different than anyone could
possibly imagine.

In today’s society. oil and natural gas
are essential to our survival and maintain-
ing the standard of iving we have come o
expect. Almost all Americans have access
lo plentful food supplies, a place to live
that is heated or cooled by energy sources,
and emergency medical devices used 10
save lives every minute of every Gay All
these “necessities” are possible because of
petroleum. The wellbeing of our nation is
also based on the amount of food products
available to the public—the availability of
abundant, availlable and American oil and
natural gas means more food for cur nation
Without petroleum products we wouldn't
be able to plant, cultivate or transport food
products. Oil has a direct effect on our
National Defense plan. Without it society
couldn't endure, let alone prosper. With
oul adequate fuel supplies to operate the
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many different miltary vehicles from fighter
jets to battleships, America's position in the
world would be greatly reduced. threaten-
ing the balance of power around the world.
Strategic petroleum reserves are essential
to counter a severe supply interruplion or
national emergency. which in turn helps to
insure our safety

Our lives are also filled with products
made in whole or in part from petroleum
clothing. cosmetics, medicines, rubber for
car tires, crayons, CDs, DVDs, contact lens-
es and shampoo are just a few examples.
In fact, petroleum i1s used to make over
8,000 items used by a typical consumer,
permeating our daily lives. Look around you
and try to identify a single item that would
still be there without oil and natural gas.

Finally, the biggest act of consump-
lion 1s also one of the greatest freedoms
of the modern world--personal transporta-
tion. Having the freedom to drive, fiy or
ride wherever you want when you want has
in many ways become a 'right” instead of
a luxury. Whether you drive a car, ride a
bus or take a train, none of these modes of
transportation would be available withou! o
and natural gas.
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Oil and National Defense

Author Peter Tertzakian has stated, “he
who owns oil owns the world.” Oil and
other energy sources are directly tied to the
success and survival of any country, includ-
ing the United States of America. The suc-
cess of two worid wars has been attributed
to access to petroleum and petroleum de-
nved fuels to power the military. In fact, the
millennial conflicts in the Middle East can all
be traced back to control of oil. While en-
ergy resources clearly impact our domestic
economy and support our standard of living,
petroleum is a key ingredient which our mili-
lary needs to support our freedom, Without
adequate fuel supplies, America would be
vulnerabie to any nation that wished 1o take
what we have, including our liberty.

Fundamentally, no society can endure,
let alone prosper, without two things: an
adequate and affordable food supply and
the availability of affordable energy. Be-
cause our food supply 1s almost completely
dependent on oil, petroleum is the most
important commodity we have. To main-
tain the stability and affordability of oil,
the United States maintains the Strategic
Petroleum Reserve (SPR). which is an

World Oil Consumption

The World Consumes

84,400,000

Barrels of Oil each Day

World Oil Consumption by Country

- Ursted Shales (229
e Chirts (10%)
msJapar (5%

w IDID (A7)
aRussa (3%)
wDrazi (3

Gerrany (3%)

- Saudi Ar
S0uth Koraa (2%

=
Othess (44%

o

emergency fuel store of oil in the amount
of 726 million barrels, esumated to be
worth about $85.5 billion. According to the
Department of Energy. “the stockpiling of
oil in the SPR reduced the nation's vulner-
ability to economic, national security, and
foreign policy consequences of petroleum
supply inlerruptions.” The US SPR was
started in 1975 after oil supplies were cut
off during the 1973-74 oil embargo. The
cutoff of ol flowing in the United States
from many Arab nations sent economic
shockwaves through our naion. The deci-
sion to withdraw from the SPR s made

by the President in the event of an energy
emergency which has occurred only twice,
during Operation Desert Storm in 1991 and
after Humricane Katrina in 2005, The draw-
down of the SPR in 1991 was the result

of unstable world oil markets during the
Persian Gulf War. The drawdown in 2005
occurred afler Hurficane Katrina caused
massive damage to oil production facilities
terminals; pipelines and refineries along
the Gulf Coast.
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Oil and Natural Gas: The Fuels that Power

Our World

Producing oif at the pace the world-is de-
mznding is not an easy h%k Nor-idoes it come
without a cogt. Inthe Uniled States, petro-
leurn ,;-mduc,tlon takes place in 371 slates and
in faderal offshore coasiline arsas. Petroleum
production and disiribulion make up the workd's
largest industry, ernploying 1.9 million workers
in the United States atone. According lo the En-
erqy Information Adminigtration (EIA) in 2004,
the daily domestic.crude oil production in the
US was 5.4 mnllmn barrels per day. The United
Stales has 4.5 percent of the earth's population,
yet cong amnes 22 percent of its petroleum annu-
atly. Ournalion coasumes 18,7 million bamrels
per day, or 13.3 million barrels per day more
than we produce. ln the Fansportation sector in
2009, Americans consumed nearly 380 million
gatlons ot petraleum-based gasaline per day.
Therefore, we must import 57 percent of the oil
we consume from foreign counides. some of
whorm are not politically aligned with our na-
pon’'s inlerests.

The: EIA reports that in 2009, the werid

consumed inore than 83.7 millien barrzls of oil
pei day. By comparison to the large amounl
ot consumption in the US, the entire European
trnion consumed 14.1 mﬂlmn harrels.of oil per
day and China consurmed §.2 million baseis per
day But China, with ifs 1.3 billlon citizens, of
19.6 percent of the werld population, s rapld)v
becoming the world's largast consumer of oil.
According ta the Independznt Petroleum Asso-
ciatior of America, thers is a dirett correlation
in China to vehicle ownership and personal in-
come, I3 interesiing 10 note that in the United:
States for every 1,000 citizens there are 780
vehicles owned. I China ihe ratic is 27 ve-
hicles to every 1,000 cibzens. As the populace
incountries such as China continues 1o grow

along with the rise of i income and ilestyles. the
firat purchage is ofien a rar. Just imagine the

Bef per day.

volurme of gasoline thal will be required o fued
the millions of new automobites in e develop-
ing worlet with China's population rapidly grow-
ing past 1.3 bithon.

The slory on natural gas production and con-
sumption is different than that of oil. In the us,

the produclion of natural gas averaged 60 bil-

lion cubic feel (Bef) per day while consumption
dropped two percent from 2008 levels o 62.6
The drop in ronbumptmn can be
altrisnated 1o mild weathar pattems and a weak
aconamy. Net imporis of natural gas hit a 15
year low in 2010, largely because of increased
prodt.r tion on the east coast of the US. Nalural
gas is available, afordable and Arnemm‘l and
unlike oll, does not have the inherent geo-
poltical conflicts impacting national security and
tood production. Natural gas is currently used
for heating, cooling and electric generation. In
2009, gas made up almaost 24 percent of net
electric generation, up ten peccent from 1996,
The switch from coat W natural gas for power
genaralion comes at a time when Federal, Slate
and International policies to reduce gieenhouse
gas emissions continue 1o slow the expansion
of caal-fired generation. The availability of &

dean, cheao fu«.l source o produce eleckicity

has prompted the three auto dealers to build
plug-in electric vehicles that run on domastic
aatural gas fred electricity. Likewise, e use
of natural gas as a transportation fugl either as
compressed natural gas (CNG) or liquelied nat-

ural gas (LNG) s bocommq increasingly popu-

lar. Wordwide there were 11:4 million natural
gas vehicles ty 2009. led by Pakistan with 2.3
miilion, Argentina {1.8 million), fran (3.7 raillion)
and Brazil (1.6 million). By comparison. there
arg only 110.000 natural gas vehicles in the US
Clearly. naturat gas and oil are the engines that
poawer our waorld, our nation and our state,
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Energy New Mexico

Historical Perspective

When New Mexico became the 47+ state
in the union in 1912, it was proclaimed the
“Land of Enchantment” for its gorgeous
mountaing, expansive plains and dramatic
landscapes Little was known of the real
treasure lying beneath the surface--oil and
natural gas,

The vast natural resources that now
bnng huge economic benefits to the State
of New Mexico were created hundreds of
millions of years ago. Geologists estimate
approximately 300 to 400 million years ago
the sea covered New Mexico but withdrew
during the iate Paleozoic period, depositing
marine plants and animals, minerals and
marine sedimentary rocks. Then 175 million
years ago a collision of massive tectonic
plates began to force the Rocky Mountains
1o nise thousands of feet. Several basins
with deposits of decaying organic matter
were left behind and eventually became
hydrocarbon scurce rocks.

In 2009, New Mexico had more than
53.142 active oil and natural gas wells in its
basins in Ihe northwestern and southeast-
ern sections of the state. The San Juan and
Permian Basins are by far the most produc
tive, According to the Energy Information
Administration. New Mexica's oil producthon

IS approximately three percent of the United
Slates total production. The Permian Basin,
most of which lies in West Texas. is one

of the most productive areas in oil produc:
ton in the United States. Similarty, New
Mexico 1s one of the top natural gas produc-
Ing states in the nation, with our production
accounting for close to one-tenth of the
United States totai Although production of
natural gas declined in the 1980s. the rapwd
development of coal-bed methane in the
1990s revived the industry. Today coal bed
methane, which is considered “unconven-
hional” development, accounts for about one
third of New Mexico's natural gas produc-
ton. Although more than two-thirds of New
Mexico's households use natural gas as
their primary energy source for home heal-
ing. state natural gas consumption is low
Less than one-tenth of New Mexico's natura!l
gas is used in the state. New Mexico deliv-
ers natural gas via pipeline to consumption
markets in Arizona and to marke! centers in
West Texas that supply the Midwest. New
Mexico's Blanco Hub. located in the San
Juan Basin. is a major gathering point for
Rocky Mountain natural gas supples head-
ing to West Coast markels

Oil & Natural Gas Production and Frontier Areas in NM

Frontier Areas:

Existing
Production
Areas

‘San Juan
~ Raton

- Permian
~ Bravo Dome

Source NM Bureau of Geoingy and Muwral Resoumes



Permian Basin

The Permian Basin is an ancienl seabed un-
geilying an area approximataly 250 miles wids
and 300 mites tong that New Mexico shares
wilh Texas. _

In 1924, New Mexico hit the petroleum
jeckgot in the Dayton-Artesia field, about gight
miles south of Artesia. Not tong 2 ’lflf‘i’ its dtsco-'
ery, the Permizn Basin quickly became one of
the: major nil-producing areas in the world. New
Mexico's Permian Basin conlains three of the
100 targes! oil fislds in the United States.

The Permian produces ol and nalural gas
from approximately 53.000 wells, According o
New Mexico Qi Consérvation Division, these
are approximately 26,000 wells on the Mew
Mexico side of the:Permian Basin, In Decem-
ber 20110, there were approximeaiely 66 dnlling
figs running on tha New Mexico side of the

San Juan Basin

The San Juan Basin containg one of the
premier natural gas deposits in the United
States, contributing more than eight percent
of thi nation's current .natural gas sepply. The
first wells in the San Juan Basin were drilled in
she early 1900s before commeraial natural gas
was discovered in the San-Juan Basin in 1921,
just South of Aztec, New Mexico. Natural gas
flowed by pipefine 1o heat Sania Fe and Albu-
quergue by 1931, Major develepment contin-
ned throughoul the 1250, following completion
oi the natural gas pipeline to California in 1951,

The San Juan Basin has producad more
than 170 million barrels of cil and nearly 38
uillion cubic feet {Tef) ot natural gas from pri-
marsily five sandstong fermations (Farmington,

Raton Basin and Bravo

Long kncawn as a coal praducing region
since the early 1900s, the Raton Basin, lucated
along the New Mexico-Cotorado border, be-
gan natural gas developmeat in’ 1082, More
than 850 groducing coal bed methane wells
are located al the Vermejo Park Ranch in
Cotfax Gounty. These wells congribule nearly
70 million cubic: feet per day to New Mexico's
tetal natural gas production.. Additional natural
gas résources may be developed in the Piere
Shale formation in coming years.

Located in Union and Harding Counties,
the Bmvo Dome field is one of the largest CO.
accumulations in the world, This field produc—;

Permizn Basin. On the far weslem edge of
the: Permian Basin, there iz 4 760 square mile

area that will provide ol and gas developiment

revenues ior New Mexico's fulune generations,
Accoiding to a recent study completed by the
New Mexico Tech Petroleum Research and
Recovery Center, the development of the shale
natural gas resources in this area, known at the

R-111-p-area, could polentially provide behveen

57 510 $15.6 billion to New Mexico in faderal
royalty shares, state royafties, and vanous
taxes during fhe re: cvery of-oil and nalural gas.
Local taxes would provide Leg and Eddy coun-

ties. & combined §1.4 10 33 billion during pro-

duction. The most recent US Geological Sur-
vey estimated that an additional 41 willian subic
feet {Tcf) of natural gas and 1.3 hillion barrals of
oil lie undiscovered in the Permian Basirn,

Piclured Cliffs, Mesaverde, Gallug, ang Da-
kota). with prolific coal bed methane production
commencing in 1990 (Fruitang Coal). There

are currently mers than 20,000 producing wells.

With recduced regulatory well 5,ncinq the
‘Bureau of Land Management is predicting up
to 5,000 additional development wells targeling
natural gas in the coming years,

For the San Juan Basin, the United States
Geolngical Survey projects possible undiscowv-
ered resources al more than 50 Tef of natural
gas, 148 million bamrels of natural gas liquids
and beiween T and 35 million barrels of oil.
Horizontal drilling technigues and modern
completion technologies may help airest the
declining production in the basin

Dome

more {han 400 million cubic leel per day of
commerdial grade {99% pure) carbon dioxie
trom more than 350 producing wells. CO,
production. from the Tubb sandstong. at (ie::pth-"
between 1,500 and 3,000 feal, is shipped via
the Kinder Morgan pipeline to West Texas,
whare sugplies are utilized in eﬂhﬂncnd il
recovery (EOR} projm,tc in the Permian Ba-
sin. More than three tillion cubic feet {TCF).of
caibon dioxide has been piaduced to date with
remaining reserves estimated at 18 Tof. Ad-
ditional drilling may-occur as the need far GO,
increases. ’
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The Land Grant Permanent Fund (LGPF |
has been in existence since 1898 It came
about when the US government transferred
13.4 million acres of federal minerals and
nine million surface acres to the State of
New Mexico, The transferred land was
put into a state trust and managed by lhe
State Land Commissioner. They are tasked
with leasing the land and the minerals and
collecting royalties from the extraction of
the minerals and grazing of the land. The
Commissioner may also sell lands or swap
with other government entities. In every in-
stance, however, he must seek to profit from
the ownership of the land. The proceeds
from those leases are transferred into the
LGPF,

Mhe New Mexico Mifitary Instifute 1s a beneficiary of the
Land Grand Permanen! Fund
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The Severance Tax Permanent Fund
(STPF) is a second permanent endowment
trust funded by the Oil and Gas Severance
lax. Established in 1973 by statute and
in 1976 by constitutional amendment, the
STPF is an endowment trust that receives
residual revenues from the Qil and Gas
Severance Tax. These tax monies allow for
construction of brick and mortar projects.
such as public schools, state, county and
municipal buildings, funded through the use
and retirement of Supplemental Severance
Tax Boends

In FY 2010. more than $322 million in
taxes will be collected for management by

Land Grant Permanent Fund

The interest earnings along with royaities
from oul, natural gas and minerals and the
proceeds from lease sales are held in trust
for the benefit of 21 public entities inciud
ng public schools, universities, hospitals.
capitol buildings, waler reservoirs, the state
penilentiary, public roads, buildings, state
parks and state government. New Mexico
eams interest on the fund's principal and
distributes a portion of that interest every
year to the beneficiaries throughout the
state

The State Land Office reports that
as of September 30, 2010, the market
value of the LGPF was approximately
39,548,129.005. Approximately $420 mil-
hon flowed into the fund in fiscal year 2010,
more than 95 percent of which was gener
aled by oil and natural gas development.
The total distribution to the beneficiaries in
2009 was $566.761.018

Severance Tax Permanent Fund

the State Investment Council {SIC), allowing
excess contnbutions to grow for future use.
The value of the Fund as of September 30.
2010. was $3,590.870.983 according to the
SIC’s Third Quarter 2010 Investment Per-
formance Report. Annual collections in both
the LGPF and the STPF are sensitive to the
market pnce of oil and natural gas, while
quarterly fund balances change based upon
SIC investment aliocations and general
national economic trends. More than 99
percent of the money going into the STPF
comes from oil and natural gas expioration
and production.



State Revenue

State Revenue from Oil & Natural Gas Production by Fund ]
FY 2007 FY 2008 FY 2009 FY 2010° g
|

Stale General Fung |
Qi and Gas Emergency School Tax § 426.588.546 § 557,668,001 § 370353954 § 324543970 |
4 and Gas Conservation Tax 21.204 165 29 115,356 18,916.799 16,352,738 |
Natural Gas Processors Tax 36,627,328 30617748 40341003 40436731 |
Sub-total: General Fund Taxes $ 453420 039 $ B17401195 § 429611756 S 381.333.439 ‘

Federal Mirieral Leasing Royalties $ 501,123,515 § 564181538 $ 507228551 § 355302274

State Land Ofhice Rents, Bonusies etc 50 409 672 46 084 845 . 6442282 _67,701.590 i
Subtotal: Rents and Royaltes $_581.533.187 3610266383 § 943670833 S5 4230038064 |

l T '_:K..'-ﬂ. =

Other State Funds:

Severance Tax Permanent Fund $ 425403223 S S67.447.073 3 378141950 $ 390701713
Land Grant Permanent Fund 396,563,514 A63,728275 460886122

—2322.227.921
$ 712929634 |

1

Subtotal: Other State Funds $ 821966837 $ 1,031 176 248 $ 972282 580

S~

}.f.u;al Government Revenues:

Ad Vakorem Production Tax $ 124 655,359 § 167,098 172 $ 114 046,409 $ 106,628.000
| Production Equipment Tax 26054 111 25235190 28,219,389 34,800,000
| Total Local Government Revenuss $ 150,739,470 $ 192331362 § 142 ARS TSE $_141,428.000

O B B A S i T L s
e A Snd Local Revenus-  1$2:007:850
Nd 1051 SAe and LoCal nevenue, DLV O

Sovrces. N Taxahon g Revenue Departrment, State Land Office. UNM's Bureau of Business and Economic Research, The State of
New Mexico's ONGARD Service Systemn Webste and NM Legisiafive Finance Committes

2010 seibers arg estiraled values based an the NM Legisiative Friance Committos and are subyect io change

State Revenue General Fund Source Comparison ;
FY 2010°
Ol & Gas Revenue $ 1.428 500 000 3%
Parsonal Income Tax $ 956 600 000 20%
Other $ 230,300,000 5%

Corporate income Tax $__ 125,100,000 3%
Total NM General Fund $ 4,798,700,000

|
J

Source. NM Logislatere Finance Commitee. 2010 numbers are estimated values and are subject 10 change.

Commodity Pricing and Its Affect on State Revenue

In 2008, over $2 4 billon was directly contributed from the oil and gas industry to our state coffers. In
FY 2010. the price sensitvity analysis showed that for every $,10 drop in natural gas, there is 2 $2.2 mil-

hon impact on our General Fund, a $6.0 million impact on our Permanent Funds and a $1.2 million impact

on the local level. For every dollar the price of oil goes down. there is a $3 9 million impact on the Gen.-

eral Fund, a $4.8 million impact on the state Permanent Funds and a $0.7 million impact on the local level

for a total oil impact of $9.4 million on all funds.
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The Drilling Timeline

So how did that well get there?

The main goal of any well is lo ensure sate produr‘:;on oi oil and gas, which protects ground-.
water by keeping hﬁ'drocarbons inside-the well and isalating the pm-duchve formulations. fromi-
-aquifers and other formalmn' Sound well design and drilling ensure a sealed well bore so
fluids intraduced at the surlace or produced from the production zone will only travel inside’ the
produziion casing and tubing.

Before o well dan produce natural gas. or oil, mdvp»’*nd@m operatars arg hard 3t work on
these many issues. Thé fallowing is a brist overview of the processes and people invalved to
biing America's natural gas and &il to the surface.

Geology

In-areas that have very lithe production, companies have 30 seismic operations performed
on the surface to give thewm an idea of the:subsurface siructure. Where there has beea drilling
over tirag, like in New Mexico, gealogists. using data from p!r'vmuﬁ!y drifled wells, are able lo
put log Jether structure maps anq them nndncahfms where to rill in the future, ln discovered
ficlds there aré usually "ponl rules” that dictate where operators need to place their'w efls 1o
maximize the drainage, protect norrelative. nqhb; e'alxmm—np wasle and recover the most re-
SOUTORS.

Reservoir Engineering

Onie areas have been'identificd as having the potential o producs 0il and gas, resenoir
sngineers along with geotogists, study.the potential amount of recoverable oil and gas.. They
ook al permitting, drilling and r‘ompletlon costs and siack those against the amourd of i and/or
gas they think a well will produce. These factars help detemnma if the'economics of the well will
pay oul. Trymg to farecast the price of oil and natural gas versus the costs 1o gel these prod-
ucts to market is challenging and may invate the cost of new rules or siven legal challenges.

Permitting Process

Assuning that an operalor has purchased or ieased minerals in areas they want ta drill, the
next slep is to acquire the appropnate-surface agreemants and permits. The sudace owner
diciates this piocess. In New Mexico, lend nol privalely owned is usualty:conirolled by State,
Federal or Tribal agencies. Operatorg must ma}fr arrangements with'the qurfam, owner(sy an
make suré they have legal access onln therr property. [In New Mexico the: Surtace OQwners Pro-
tection Act {SOPA) oullinegs how. operators must make arrangements with surface cwners.

Companies must obtairn a delling permit 2150 known as an Application Permit lo Dl {APD)
from the agency that oversess the minerats and/or suface. Archeologests survey. the potantial
well location to make sure there are no cullural issues, Wildlife b;olog:a(s perform tiedd inspec-
Bons 10 insure lh"-lt any threatencd or endangered dpcmc‘* will not be impacted: If the drilling
sites areé on Tnb 2l lands, even more requirements must be met, In addition, the State of New
Mexico has req ulrements for producers to apptw for pit permits that ‘,ompiv Wwith, Rule 17 {aka
the "Pit Rule™}. Add in u,ount,r requireingnls and city special use permits and the- gnlire procass

can-be expensive and ime consuming, otten requiring nver two. years ta-obiain thv APD.

Continued...
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Drilling

There are several ways 1o drill a modern oil and gas well, but in New Mexico most wells are dnlied in
the same way. A drilling rig will drill holes of various sizes reducing the hole diameter with depth, and
then run casing to protect the hole. Typically. a surface hole will be drilled through the surface alluvium
and deep enough to cover any fresh water aquifers. Casing, known as surface casing, will be run and
then cemenled in place. Once this 1s done, a blow-out preventer 1s installed to protect against any type of
unexpected inflow of pressure as the well is deepened A smaller diameter drill is run through the sur-
face casing and ulilized 1o drill to a deeper depth. Depending upon the formations that are penetraled,
this phase can be either the intermediate hole or the production hole. Again, casing is run 1o protect the
newly drilled open hole and cemented into place. If the well s planned to produce deeper zones, this
phase is known as intermediate casing. A smaller diameter drill is run through the intermediate casing,
and the well is deepened to the zone of interest. There are many sophisticated geophysical lools that
can be run in conjunction with the drilling string. or on a separate wire line logging unit This information
helps the producers analyze the formation for reservoir and other geophysical properties. A final string of
casing, called production casing. is run through the productive zone and cemented in place. Finally, the
pipe used to dnll the well is removed, 2 wellhead is put in place and the drilling rig is moved off the loca-
lion

Completion

Most completions utilize a smaller rig known as a completion unit. dayhght rig or pulling unt. These
rigs are used 10 complete the well bore and prepare the well for production. During this phase, the
production casing i1s perforated with high explosive shape charges in the productive zone and typically
stimulated by a hydraulic fracturing job.  Once the well is cleaned out, the rig runs smalier diameter pipe
known as tubing. inside the casing. This allows the oil and gas to safely reach the surface. Many engi-
neenng and safety factors dictale the specifics of well construction. Sometimes down hole pumps and
sucker rods will be run inside the production tubing to assist in “fing™ the oil. natural gas and water lo the
surface

Plug and Abandon, Typical Well Bore

Reclamation

After a well has reached its economic life, it
will be scheduled for plug and abandon (P&A).
The type of well and its original construction
determines how the well 1s plugged. Typically,
cemenl is pumped into the existing perfora-
tons and a series of cement plugs are placed
throughout the well bore to insure surface
formations are protected from the producing
zones. The production tubing and any related
downhole equipment are removed along with
any remaining surface equipment. The well-
head is cut off and replaced with a marker,
typically a shorl prece of pipe. cemenled on
top of the old well bore. The surface area is
re-contoured to its original state and re-seed-
ed with a mixture of native and natural vegeta-
tion. After several years, the location has time
1o rehabilitate and the only thing visidle 1s the
P&A marker denoting the location of the well
bore
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Advances in Energy Technology

New Mexict ol and natural gas nio-
ducers are ¢ ontmuall“,r dovmupmg and
implementing advance:} technologies 1hal
unprove both efficiency and envirgnmental

safety. Their record for the safe and clean
pmdur,lmn of energy is sxcellent, and the

Directional Drilling

Directional drilling allows producers (o
sifectively Turn a drill bit io drilt parallel to
the ground. which mizy result.in more than
one well from one Jocation, thus-dis sturbing
less surface area. Direclional or “horizontal”
drilting protects environmentally Sensitive

- areas and makes driling more feasible in
areas with multiple-use regulations.

Directional drilling bas its limits, how-
gver. Even wilh the new directionat drilling
technolagy that has minimal surface impact,

Hydraulic Fracturing

Hydraulic Tracturing, also knowa ag “frac-
ing.” is the process in which fiuid is injected
into @ well bore at nigh pressures in order
io wither widen and deepen existing cracks
ar create new fraclures in produclive forma-
tions that contain oil and natural gas.

Hydraulic fracturing is applied to the
majority of Amenca's oil and nalurai gas
wells to enhance wedl perormance, mini-
mize drilling and recover otherwise inacces-
sible resources. In facl, roughly 90 percenl
of the weidls in-operation today have been
fractured, andthe process conlinues to be
applied in new and innovaiive WEYS o boost
produclion of American erergy in unconve-
tional formations, such as “tight” gas sands,
shale deposits and coal beds,

Types of fluid wsed for fracing degend
upon the rock type, depth or othier faciors
such as well bore design. Typicalty the

industry strives ta maintain His standard.
Sirict federal, slate and local enwironmental
regulations rg'j,'-quirc-e producers fo protect the
environment from groundwaler contarminz-
tion, mintmize air pollution and unnecessary
surface damages.

itmay not always prove o be less intmu-
sive. A drill tan deviate from verlical only

50 1ar, znd it often requires more time for
consiruction and drilling and lonqpr-term
maintenance. Additional equipment imay be
require to complete the task. The cost of
drifling a directional- well is otten consider-
ably more expensive and presents addition-
al msks. Therefore, use of this technology
ts-onfy suitable and economically viable ina
limited number of cases.

fluitds used are water based and coniain
“proppant,” which.is commonly sand of
vanous sizes. The oropsant i,s; casried into
the productive formabon where it remains
i the newdy created fracture keeping it
open and allowing the ol or natural gas (o
flow. In gzneral, nearly 99.5 percent of the
materials used in any given frac job are
water and sand, The remaining 0.5 par-
cent is made up of chernicatys hat-enhance
the viscosity or Ihickness of the fluid, whick
helps cary the proppant,

The use of teydraulic fracturing has
been estimated to contribute to 30 percent
of recoverable hydiocarbon reserves in the
United States. Fracing is believed to pro-
vide an additiona! 5,600 Frillion cubic fes!
of natural gas and seven billion barrels of
oil that would not-be recoverable without
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Typical Hydraulic Fluid

99.5%

of fracturing fuids are comprized of fresh-
water.and sand. Compounds are injedted
G deep shale gas formations and are typi-
cally confined by many thousands of feet of
rock layers.
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Shale Play

Combining horizontal drilling techmiques and hydraulic fracturing technologies in several spots along
the well bore, oil and gas companies have figured out how to unlock an entirely new source of natural
gas. Certain types of tight, or difficult to dnll, formations are now accessible and have proven to be
quite abundant in natural gas, as well as profitable. The prolific nature of these new shale plays, also
xnown as “unconventional” reserves, have significantly changed the United States and the entire world
wide gas markel.

8y drilling honzontally through thick and continuous shale formations. sometimes as much as five or
six thousand feet, companies are able to perform multple frac jobs in the honzontal productive zone,
all in the same well bore. This well design is able 1o access a tremendous amount of what was once
unrecoverable oil and gas in a manner that traditional vertical wells have never been able 10 do

Recent estimates suggest that the US currently has almost 1,750 trillion cubic feet {Tcf) of techni
cally recoverable natural gas, including over 200 Tcf of proven reserves. Technically recoverable
unconventional gas, a category which includes gas derived from shale, accounts for approximately 60
percent of the onshore recoverable resources. At US annual production rates for 2007, about 19 3 Tcf,
the current recoverable resource estimate provides enough natural gas to supply the US for the next 90
years. Separate estimates of the shale gas resource extend this supply to 116 years.
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Clean Natural Gas Powered Vehicles--

A Win for New Mexico

An exciting prospect for New Mexico
in the next decade s the development of a
new market for natural gas vehicles. New
Mexico is rich in natural resources, ncluding
oil, gas, wind and solar sources. Natural gas
1s abundant in New Mexico. The San Juan
Basin has one of the largest fields of proven
natural gas reserves in the United States
Our state economy is highly dependent on
natural gas. The estimated state and loca!
revenues for FY 2011 are expected to be
about $821 million. For every 10 cent drap
in price per million cubic fool (mcf) of natural
gas produced in New Mexico. State Perma-
nent Funds. Local Advaloreum Revenues
and the State's General Fund lose about
$16.4 million, demonstrating the importance
of a healthy natural gas industry But, ac-
cording to a recent New Mexico Taxation and
Revenue Department report, the trends for
New Mexico natural gas volumes are fall-
ing. New Mexico gas rig counts are down by
maore than 60 percent since November 2008
By comparison, national rig counts have
fallen by only 35 percent during the same
period of a drop in the price of nalural gas.
I'his comparison means that New Mexico's
share of the national market is falling

Selling more natural gas will help New
Mexico's batlorn hine, help the environment
and will help protect our national security.
Natural gas vehicies (NGVs) are the green-
est cars in the United States and Europe.
The Honda Civic GX has a 240-mile range

and gets 30 miles to the gallon. NGVs have
25 percent cleaner CO. emissions than
gasoline and emit 100 percent less mercury
and sulfur dioxide than the average gasoline
powered car. Our demand for gasoline is
increasing. In 1970 we imported 28 percent
of the transportation fuels we consumed in
the United States. Today, we import over

85 percent of our il which gets refined into

gasoline, jet fuels and petroleum products
The average American household con
sumes more than 1,000 galions of gasoline
annually. The Energy Information Admin
istration (EIA) forecasls ol use to increase
44 percent in the United States (93 percent
of which is caused by transportation) and
57 percent worldwide between 2000 and
2025. Developing a natural gas markel for
transportation will help our country reduce
its dependence on foreign oil, a national
priority for President Obama and Congress

The natural gas industry 1s warking
with the state of New Mexico to support
the development of a natural gas vehicles
program. There have been several pieces
of legislation carried by prominent represen
tatives to give natural gas vehicle owners
tax incentives. The new Governor has
given her support to developing a market
for natural gas, and private companies are
forming coalitions to build fueling stations
aleng the major interstate highways. Sever-
al municipalibes are running their fleets on
natural gas. Transil buses now account for
aboul 66 percent of all natural gas vehicle
use. Waste collection and transfer vehicles,
which account for about 11 percent of total
natural gas vehicular use, are the fastest
growing NGV segment.

Natural gas is affordable, abundant and
American, moslly from New Mexico. Cre-
aling a market for natural gas will help our
economy, our environmenl and our national
secunty. A win - win,




Produced Water for Bio-algae

Meeting.the warld's growing energy demands
bnofuol is a fuel

rt-qwres a multitude of sources.
derived fram living matter, SUCh.as sugar. cang,
corn, 0y and palm. According to the National
Biofuiels Enevyy Labdratory. biofuel generated
from algae could be a meaningful-pas of the
tuture enery sohution because ol its potential
as.an economically viable, low emissions
transportation fuel.

Algas has the potentis! to'yield greater

~volumes of biofuel per acre of produclion than

other hiofuel sources. Algae could yield more
tharn 2,000 q.:nmm—; of fuel per acre per year of
production. This is sigrificant considening £om,
used o nake ethanol, onby:vields 250 gallons

-Per acre per year,

Fossil Fuels Still Rule

UJng the sun as an energy seurce has been

rman's dream since the t\quan of time. But
oday. lhe barriers to using renawable enargy
SOUrCSS are more nsunnauntable than.ever.
The low Ccost of naiural gas means thal a prov-
en energy sourcs is inofe anordable than ever
and the tax subsidies for
uneconamis,

prices-&%0 mean that when production levels
are down, ie excess funding for renewable
energy. credits ace unavaitable,

We remain retiant on fossil fuels because
thay are available, attordable, reliable and
American. In order for a renewable engrgy
s‘our{:e lo gain the elevated slatus achieved by

ssil fuels, il must be readily available. Fos-
ml fisels are seli-contained energy units, that
once taken out of the ground, can P..-Le,xln.- be
turmed inte energy. Thay are i‘-a%lly and sate(y
Iransporied.and can be used whenever and
wherever needexd. By contrast. renewable

sources require building fuge infrastruciure and

transmission lines that p»crmanenllv scar the
landscape.

Rengwable energysourcss also have to
be consistent. caplured and protect the envi-
ronment. Wind cannof be pumped out:of the
ground and refined info an energy source, A
wingmill must be buill (o harness:its power,
and if the wind does not blow or if il blows oo

hard, withaut natural gas to provide a consisient

base-load capacily, theve is no.efn;erg'y'; Sr,i'n.—

renewable projects are
I a state like New Mexico that is
dependent on natural gag development, iow gas

N

‘nuclear power is

Algae’s potential partnership with-existing
ot znd gas operations offers many pcylprnml
beriefits. Produced water, or brackish was
waler drawn up during the drilling prf)c?:éﬁ's:, c:m
be used as the water source fof the ponds:
the algae needs to grow. In addition 1o cost
reduclions for both algae and oil produchon,
using a waste product from the oil and gas
industry saves the use of valuable surface
watars.

While stillin its infancy, growing algae with
produced water to produce hinluels appears
to have enough posilive benedts that it may.

eventually become another cornponent of the
very important energy industry in New Mexico.

shine cam't be poured inta a gas lank o fuel

yourcar,it has to be caplured by a photo volaic

cell, which has extremely limited ballesy capac-

ity

The altemative fuel scurce musl prolect the
envirgnmeni, Bunqu massive structures to
capture and ransport the gnergy (wind turbines.
solar panals, dams, 2tc.) ub‘:hnttellv IMpacs
the land, views, noise and multiple use require-
ments mat the fossil fuel industry wosks with ev-
ery day. tmagine how wildlife and domesticated
animals cGuld survive if solar panels covered
their grazing fields? How would an array of
.wnd towers that are 420 fes! high impact the

isual landscape or even military maneuvers for
lo.v-ﬁ\,fma aircraft? How will those large turbines

impact flying raplors? These are-only @ few fac-

tors that make rene.vablp energy less efficient
than fossil fuels.

Energy gene;atmn autside of fossil fuels and
exiremely expeans SIVE, MEQUIRing
construction of transmission mfr..-.vlrucluw with
fields of towers.or panels. These alternative en-
eegy sources are unreliable and not afiordable.
The workd will “onlmu@ to consume oil, hatural
gas and other fossil fuels in massive quantiiies
daily. Technological progress has enabled (he
industry to'continue to find more petroleum to

exirast more per well and to use oil and natural

q@as in innumerable ways, Fossil fuels will con-
tinue 10 be the iuel source of choice for years to
Lone,
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Drilling, Workover & Production Pits--

The Pit Rule

The "Pjt Rute,” or NMOCD Rule i7; ~has,
been in effect since.Juné 2008 wilh minar
madifications most recently approved in
June 2002, The rule has besn discussed
in the papers and has hecomea uo__:n al
het potato. There aremany questions
regarding the NMOCD's motivation and
the underlying reasons for shis rule. There
have been allegations of hundreds of
contamination sites, politicat insiders getting
tinancial _umzmm,n from the risle; m:aunam_sw
that industr.is pulling Ovoﬁmzsm budgets
and .zoc_:m 6 surrounding states. mogz
regulatory policies i New Mexico, coupled
with the drop in commodity pacss. have
significantly weakened the levels of drilhng
which consgiderably impact state revenues.

The Pit Rule requires significant changes.

in operations for oil and gas producers,
Dperators are now req uirexd to oblain a

“pel permit.” Most fait a_ubﬁ_nm:o: 5 repAie
more than 26 pages of documentaion

lo obiain approval under Rule 17. I

the past, earthen pits were 1Lsed .d_, the
lemporary storage of *dilt cuttings” bt now
wiould only be zllowed under very limited
r:ocB.mB:om.w. In'the case where an
operator is altowed to constiuc? & reserve
pil, the contents, depending upoh sail
sampling, would need to be hauled nif to

a centralized disposal facility rather than
reclaimed on sile; In'cases where reserve
pits are not allowed, operators must uilize
“closed loop” systems. Typically these

are sleel storage tanks. wilh & series of
elaboraie equipmeant .:ﬁm:oa tey- separale
the cuttings from the drilling mud. While
notnew. :anm systems are expensive 1o
build or obtain: in many areas, indusiry:
-grilling casts _Z««_ increased o< e tharn
$200,000 per individual well in order to
comply with this rite; These rules do not
exist in other oil ang gas: Uam:q:_m states,
which. puts independent operators at an
ECononiG: a.iq&:ﬁ.uo when competing
for limited hncﬁn._oa or trying to-attract
investors. In Colorade drill cuntings are’
often sold 1o the transportation nn.uq:Bm:..
as Uc._a_sa material ior roads. In Texas,
the cuttings aré also left in unlined earthen
pits and buried on location. Both Colorada
At Texas share basing with New Mexico
ang therefore ave direct compeiitars for the.
drifling business that is 5o necessary forour

slale.

]

.Um.aﬁv_o

‘before the rule went it effect,

The New Mexica - Oit and Gas Division
( Zr\_OODw routingly contends. in the media
that the Pit Rule was: created to.prévent
ground watar contamination, and boasts,
“thal there hds not been & singie omc@
of ground waier contarminalion since the
of eruie.” The sad truth is that
there wgs not a single case of ground wales
contaminalion due o a u_.;__:@ reserve pii
In reatity;
Rule 17 applies 1o four n__.«io:m types of .
oits wlitized in the oil and gas indusiry:
Permanent Evaporative Pits and Production -
Pits used lorlong periods of time [years),
and m:._oEo:..}.\, Yits and DrillingWaorkover
Pits used for short periaads of time {days,
weeks). When reguiators, legislators, or lay
pereonnel a?ﬁ:mm pits,” iLis important to
mr:cﬁm_m_: reflect the differznt pit: type. pit

153ge, anhd pit durabnn,

At the Oil and Gas Commission hearing
for the Pit Rule, the NMOCD presemed len
cases of suspected contamination--out ot
Ihe 80,000 wells drillexd in New Mexico. OQF
those tern cases, not one has been proven
lo.show any centamination, Finally, the
NMOCD's claim that without the Pil Rule
the industry would be .::moc_ ated ignores
the mountain of collaborative work’ done
urier the previcus NMOCD Qirector that
was supporied by both the industry and he
».55533&3&_ 833:3:% which resulied in
the creation:of Rule 50 in 2005.

The Independent Petrolewn Ag ssociation
ol New Mexico (IPANM), along with other
ot anct nm« industry assoCiations and
companias, is .._vv@a__zo the v_m Ruleon the
grounds’ :&" the NMOCD lacks the authority
to reguiate-ground water issues and did not
perform any economic:analysis including
how the. E_m would affect sinall businesses,
in particular independant oil and gas
aperators, As New Mexicd moves inle the
future with 2. nenw Pa:::. tration., 1PANKY
will be warking.on policies, «mm:_m.:.o:m” and
legistation that bring & cm_ ced science
basec mm%qomcﬁ tg drilling and o:m&::m il
and gas wells in‘aur state.




The Greenhouse Gas Issue--a Primer

During the waning days of the Richardson
Administration, the New Meaxico Environment
Department passed threerequiations that
seek tooreate a cap and trade greenhouse
gas (GHG) . program in New Mexico. The first
rute would creste the-cap and trade program in
partnership with Cafifornia, GHG emitters in the
nil #and gas and P]ef'lriClT)‘ seCiors would be re-
auired 1o reduce emissions by 16 percent from
2010 levels by-2020. Emitters unsble 1o reduce
i the prescribed levels would fneed lo purchase
market bassd offséis, credits.and allowances.
The second rule would require costly monitoring
and rcportmu ol GHG levels emiued by il and |
qas operators, The thirg, rul‘e is & stap.gap rule
requested by the environmental community that
would anly impact New Mexico oil and gas and
electricity generators and would tax or fine op-

erators for nol meeting a' 24 percent reduction
ieved from 2010 levels by ,_,AD Oppasition by
the lndepondent Petrulnun1 Association of New
Mexict [IPANM) and several electric genera-
tors | including Public- Service Company of Mew
N‘GK]Cd was based on the tack of established
scignce, and any reduclions or gven elimination
of New Mexico's GHG: would have ng inpact
an global emissions levels. C

The greenhouse Gas 1SSuUR s a complax
subject that has been in the national spotlight
for scwml years. The proponents of the Cli-
mate Change theory caim thers has Heen 3
markﬁd increase in, thc levels of GHGs.in the
atmosphare sings the ndustrial ,Revot_ulmn
The opponents 10 the climaie change debaie
say that although there reght be a warming
trend in the atmosphere ot one degree Celsius,
thiz warcning 15 naturally - accuiring and can’ d| be
sorrelated to ’mtmoymg}emr‘ or human ciaused.

sources. They claima slight warming wilt aid in
iond growth and have positive hmitn effects as
demonstrated by the incréases in inlermnational
fand gmducvnn and life expectanw ‘aver the.
past century. The anly cerainty is, because of
the complexity of the clinvate, H'»eifgebaté il
rage on lor the foreseeable future.

in late. 2009, there was-an attempt by newly
elected President Obama 10 sign the Copenha-
gen Accord and (a-rentu\all\, occk a global treaty
ta reduce ermissions levels to below 350 pob.
But the United States didn't signthe document:
because there wasn't'a commitment by China
and India; the tao fastest gro wing economies-
in the world, to reduce: thelr emissions at a
rate demanded of the indusinialized countries.
Addltlmmlly Alrican nations, who are becom=
ing larger energy users, demanded the US
decrease emissions a3t a'rate grealer than other
nations. The issue ol wealth distribution was

A e . B B E
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hotly dehated dunng the Copenbagen Accord
meetings, which ultimately {alled to gain support
from most industrialized countries.

{in the national "taqe the climate change

rissue came {0 a headt with-the passage of the
CLEAR Act, sponsored by Represeniatives

Waxman and Markey. The bill, whic h passed

the US House bt failed. to pass the:Senale,

would have created 4 nalional cap and lrzde
ystem reqwrmg (“Hf_: emnﬁma Iu reduro GINES-

ailw anf,es Dﬁ‘;e‘ls and crcdnc. e;. ns«edod Au
theé economic.analysis of the CLEAR Act in-

dicaned that the program, wouid: have: created

anothed tax on the enargy indusiry and would
hava been the most uostly regulationin the his-
tary-of.our nation, Even thoagh Congress failed
to act, the EPA s moving forward requiring the:
fossil fuel industry to monitor and report GHG
emissions, While the EPA doesn't have the
statutory-authority o create a market trading

system like a cap and yade program, accorg-

ing 10 a receni US Supreme Court decision,

“Ihe EPA does have the authority 1o monitor air

contarminants, including GHGs.

in New Mexico, by a 2006 Executive Order
trom former Governor Richardson, the staie
joined the Western Climate initiative (WC1} with
seven other western slales and x,_omrmtteq New
Mexico io reduce GHG emissions by 20 pergent
by 2020 and 50 percent by 2050, la December

2010, the New Mexico Environmental Improve-

ment Board finalized three GHEG regqulations as
noted atove.

Al the subsequent GHG hezrings there was
extensive testimony “and svidence that the
pmpmed progmma would ha-'e a direct cost of
$1.3 billion 1o the businesses of New Mexico.
However, the Department m.,rqte{‘ this rule had
to:be passed for three reasons: {1} New Mexico
had to be a icadur--lhe BCONOMIC-SacTiffoe was.
ne~dec to get the restof the United States and
world 1o reatize that the GHG issué is impas-
tant; {2) that our miriscule emissions had io be
reduced’to possibly avoid cataclysmic disaster:

{3 a reduction of GHGs in the state would have

positive impanrts if complementzry policies, such

s clean cars, energy-efficiency and ohesity
redductions were implemented atong with thig
regulation.

Al this time, industry advocales including
IPANM along with the ulifity. industry are ap-
pcahnq all three GHG l‘E‘t]UlctIOh.., and working
diligently with the new Administration and Ley-
imlature to implernent policies ihat: support our

economy; promoterdevelopment and are protec-

ihve of our envirgrmant,
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Species Protection

New Mexico is a land with a diverse and
sometimes exotic landscape that has re-
sulted in the development of several unique
species of animals, plants and birds. As an
industry that works on the land, our workers
interact with wildlife every day. We, like the
agricultural industry, are vested with the re-
sponsibility of caring for the land anc every
species that depends on that land.

In southeast New Mexico, the lesser
praine chicken and the sand dune lizard
have both found an existence in the oil
patch of the Permizn Basin. Qil and gas
operations work around these animals and
their habitat to every extent possible, even
moving locations and drill sites when fea-
sible to aveid disturbing these animals. Al-
though both animals are threatened species
under the Endangered Species Act. in New
Mexico there has been a resurgence of both
populations to such an extent that the local
BLM and US Fish and Wildlife Service are
resisting environmental suits seeking to hst

the species as endangered. Many ¢il and
gas operalors have signed voluntary con-
tracts with the federal and state agencies
promising 1o protect the chicken and lizard
habitals and complete conservation and
restoration projects whenever possible.

In the San Juan Basin, the restrictions
on operations are more extensive than
in the southeastern part of the slate. Ac-
cording to the Western Energy Alliance,
operators have limited drilling schedules
(known as timing limitations) for big game
winter range restrictions, sage grouse lek-
king and nesting, mauntain plover breed-
ing and nesting. archeological mitations,
weather restrichans and prairie dog avoid-
ance. These timing limitations because of
wildlife management concems, can make
the drilling process for il and gas opera
tors difficult. In many cases, there can be
several overlapping species restrictions on
one lecation that will resull in significantly
narrowing the window for operations

Wildlife in the Oil Field

One of the most unique aspects of the
Land of Enchantment 1s the abundant
wildlife found throughout the state--from
antelope and javelinas in the south to trophy
mule deer and elk in the north. Many differ-
ent species of fish and waterfow! are found
in the various pristine waterways throughout
New Mexico including the San Juan River, a
world class trout fishery.

While seeking the treasures of natural
gas and oil located beneath the surface,
great care 1s taken o protect the wildlife
and their habitat on the surface. Because
oil and gas operations are often located in
many of the same places that wildlife call
home, the individuais working in the field

2070 “Whilife

Sprngtime Bucks ™ by B

often witness amazing scenes of vanous
wildlife in and around well sites.

Most companies have stornes and
pictures of many of these encounters. The
photo on this page is an example of ane of
those encounters

So common are these interactions with
wildlife that the Independent Petroleum As-
sociation of New Mexico (IPANM) created
a contest for oil field workers and others to
win cash prizes for the best pheto or video
demonstrating wildlife coexisting in the oil
field

For more information on IPANM's “Wild-
Ife in the Oil Field" contesl go to aur web-
site www ipanm.org.

i1y the O field™ Photo Confest 15t Place Winner
Raoyce. Farminglar. NAM



Restore New Mexico

Thanks to a program created by the Bureau
of Land Management (BLM], more than one
million acres of degraded New Mexico land-
scapes are being restored.

In 2005, the BLM launched an aggressive
program, Restore New Mexico. The program
is dedicated to restoring our state’s grasslands,
woodlands and riparian areas to a healthy and
productive condition  The focus is on large-
scale restoration efforts on federal, state and
private lands

I'he program is a success restoring over
one millon acres to date, but millions are still in
need

The historic overuse of the land has
changed some of New Mexico's most beauti-
ful landscapes into virtual wastelands, These
transformations have allered the land’s biologi
cal productivity, resulting in degraded water
quality, reduced wildlife count and decreased
supplies of grocundwater.

This New Mexico parlnership includes state
and other lederal agencies, New Mexico ranch-
ers and landowners. conservalion groups, oil
and natural gas companies and local govern-
ments. These partners are essential to the suc-
cess of the program, providing over $10 million
to help restore public lands from these legacy
ISsues

A wild turiey 1S being fransplanted fa & move sudabie habviat

20

As seen in the above before and affer pholos. kistaries' o
and nalual gas well sites are being restoved (o thew natural
slafe

Restore New Mexico and its partners are
aggressively targeting invasive and exotic
brush species. Creosote and mesquite deserts
are being replaced with healthy grasslands to
sustain larger wildlife populations. Salt cedar is
being removed from streams to restore cotton-
wood willow forests, restoring habitats for fish
and other species. Overgrown woodlands are
transforming into grasslands that provide graz-
ing areas for mule deer and elk. Surface dis-
turbance from histonc oil and gas sites, during
a time when there weren't requirements for sur-
face reclamation; are being restored to habitats
o benefit prairie chickens, sand dune lizards
and other grassland-dependent species.

Thanks to Restore New Mexico and its
partners, all this is changing. Taken from the
Restore New Mexico website, “Restore New
Mexico is much greater than the sum of its
parls. I's taking a vision and making it happen
on the ground to restore the landscapes that lift
our spints and define our character.”

$3198dg s 02Ix3 May Bunasjody



Beneficiaries of the

Land Grant Permanent Fund
Educational Total Amount
Beneficiaries Distributed
of the LGPF _ in FY 2009
NM Public Schools S 469,939,556

University of New Mexico § 9,779,535
NM State University $ 2,946,439

Western NM University S 268,036
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Eastern NM University $ 682,436
NM Highlands University $ 267,327
Northern NM College $ 204 250

NM Institute of Mining
and Technology $ 1,282,183

NM Military Institute $ 18,811,656
NM School for the Deaf $ 11,009,507

NM School for the Blind $ 11,042,990

Other® $_40,527.103

Total $ 566,761,018

*In addition to the above educational institu-
tions, the Land Grand Permanent Fund also
distributed $40,527,103 to various hospitals
penitentiaries, public buildings and water re
sources in FY 2009.

Source. NM State Lavid Office 2008 Annua! Report
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What are the Uses of Natural G?‘S_,? 7

Residential i
and
Commercia

Agriculture

Oil and natural gas play a large role in
creating lhe abundant variety of food products
available to the public. Petroleumn i1s used in
the planting, cultivation and transportation of
our food. Pest free plants require fertilizers
and pesticides made from oil and natural
gas. Gasoline and diesel fuels run the
machines that annually plant. cuitivate and
harvest crops. Electnc refngeration. fueled
by petroleum, preserves our vegetables and
meats for enjoyment year round. Retailers
and consumers rely daily upon low cosl
plastic storage containers for food safety and
convenience.

The trucks, trains, planes, ships and
barges that transpor the food from the
processing plants and warehouses then to
grocery stores, are fueled with oil. In colonial
days, nine out of ten working people were
employed on farms. By the eary 1900s
tractors became avalable leading to major
iabor saving advances. Today, three percent
of our labor force supphes all the foed we
need in the United States. allowing for the
export of food 1o supply an additional ten
percent of the world population. In 1938 the
average yield per acre of corn in the United
States was 20 bushels: in 2008 the corn
yield was 165 bushels per acre. Soybean

Transportation

Electric
Power
Generation

T ——

———

Industrial

Sowrce. Encrgy Informnahion Admynsirabon

yields have improved from 13 bushels per
acre in 1930 lo 44 bushels per acre in 2009
Low cost ammonia fertilizer, produced from
abundant natural gas, has made these
incredible agricultural yields possibie, which
has lowered every Amencan's grocery bill.
According to a report by the Congressional
Research Service, "Unexpected changes in
energy prices or availability can substantially
alter farm net revenues, particularly for majer
field crop production.” 1 is imperative that we
keep energy costs low, not only to reduce food
prices, but also to ensure a heaithy agncultural
community and protect farm jobs.

Imagine how difficult it would be to provide
an adequate lood supply if there was no oil and
farmers had o work their fields with horses and

oxen inslead of medern labor-saving machines,

efficient seed and fertilizers. The oil and gas
industry, through its ability 1o help improve
agricultural technologies and produchive yields,
has allowed farmers to provide an abundant
variety of food products (o peopie all over

the world. Oil and natural gas resources are
required at nearly every step of werld food
product:on  Withoul pelroleum it would be
difficult. if not impossible, to provide fresh and
reasonably priced foods to your local grocery
store,
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Every other year, the Independent Petra-
eum Associalion (IPANM} organizes ~Oil &
Gas Day at the Capitol™ in celebration of our
industry and in henor of the children of New
Mexico. The goal of the event is to showcase
for the public, legislators and the media the
positive impacts our industry brings to our
slate and o the major educational institutions
in New Mexico. Several months before the
evenl, college sludents are selected from an
essay contest to become a "Young Ambas-
sador” and eam the opportunity to be a “junior
lobbyist™ on Oil and Gas Day. The students are
invited to the Capitol to meel with industry and
pohtical leaders and are encouraged to testify
on energy legislation. The Oil and Gas Day
events include a press conference with state
and industry leaders, a speech by the winner of
the essay contest and exmbits by organizations
positively impacted by the oil and natural gas
ndusltry, The day 1s capped off with a reception
n honor of our Gevernor and Legislators.

Oil & Gas Day at the Capitol

2009 Young Ambassador Cody Whitheld speaks
'o New Mexico | EQISi2thors

Education for Careers in Energy

Providing a strong work-force to the oil
and gas industry in northwest New Mexico,
the San Juan College School of Energy offers
an excellent two year training program to
students in the most current industry-required
technologies. The goal of the program is to
provide individuals with hands on opportunities
to learn skills that will support them at both
an entry level and advanced positions in the
energy industry. The school consistently
revises and improves programs and class
offerings to meel both industry and student

needs. Students are finding success and
stable careers through programs offered at the
college.

For studenls interested in four year
engineering programs, New Mexico Institule
of Mining and Technology offers a world class
education in Socorro. New Mexico. Tech also
supports the Petroleum Research Recovery
Center and the Petroleum Technology Transfer
Center which have produced world class
software and mapping in collaboration with
industry.

Students af San Juan Calege s Schoa' of Energy receive hands-on traning
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Energy Week

Once a year, every 8th grader in the
Farmington area has the opportunity to
attend Energy Week The Farmington
Museum., in conjunction with local oil and
gas companies, hosts the evenlt at the
museum's “Dinosaurs to Drill Bits™ exhibit.
Students learn how oil and natural gas have
been formed over millions of years to be-
come the main energy source that fuels our
modern world

They learn how raw oil and gas prod-
ucls are refined so they can run their fur-
naces, the gasoline in the cars they can't
wail to drive and the lipstick and har gel
that makes them lock so cool! In addition,

Industry Uutreach

In 1980 the NEED (National Energy Edu-
cation Development) Project began as a
one-day event celebrating energy edu-
caton. Thirty years laler, it continues to
make an impact on the energy knowledge
of students, leachers and the public. The
Independent Petroleum Association of New
Mexico {IPANM) has had a strong working
and funding relationship with NEED since
1997, NEED works with teachers, stu-
dents. government and community leaders
to design muiti-faceted energy education
programs for every classroom in the nation.

energy education of middie school students
teachers and the public. NEED has had
several interactive and exciling exhibits al
IPANM's Oil and Gas Day at the Capito
inciuding a student powered light-bulb.

With industry support in New Mexico, NEED
is continuing to make a strong impact on the

students get to try on safety gear, see some
real world demaonstrations of how compres-
sors, separators and pumps work and lry
their hand at driving San Juan College’s
truck simulator

The goal of the program s to tie the
day in with the science curnculum in the
schools, and show the students how sci-
ence is being applied in their own back
yards. In reviewing past programs, middie
school teachers have rated Energy Week
as one of the highlights of their "science
curriculum.” and a number of students have
expressed interest in a career in the oil and
gas industry.

. Greg Mevmon, former Independent Pelroleum Associahon of New Maxco Praswdern!,
coNDLEs classroom iggming o Encvgy Week

NEED--National Energy Education Development

Roswel feachers recene framing on an enhanced of
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Mack Energy Foundation

Mack C. Chase lormed Mack Energy Corpo-
ralion, an oil and gas production operating com-
pany, in 1992. Beginning in 2000, Mack estab-
ished an Artesia High School (AHS) athletic
scholarship by personally selecling a male and
fermale AHS athlete based on academics and
athietics. He gave each of them a four year
scholarshup 1o a higher education institution.

In late 2006, Mack and his wife, Marilyn
formed the Chase Foundation to help serve the
community of Artesia and nonprofil orgamiza-
tions throughout Southeastern New Mexico.
Beginning in 2007, Mack and Marnlyn eind
members of the Chase family began a scholar-
ship pror*ram for Artesia High Schoo! students
pledging $1.3 million dollars over a four year
pernod to help students get a college degree.
Over lhe nex! three years the family pledged

an additional $5.3 milhon dollars in scholarship
funds for the AHS Class of 2008, 2009 and
2010.

The Chase family recognizes the importance
of education to our youth and provides oppor-
unities to improve the quality of life for future
Through this recognition Mack’s

generations

Mack’s goal through the
Scholarship Program is to have

all Artesia —hﬁh S'*mc students

“e\,\me * uture ead

goal 1s to award between 110 and 125 scholar
ships each year to Artesia High Scheol Students
gmnang them the opportunity to attend college,
graduate with a degree and become the future
leaders in our communities. The ongoing mission
of the Chase scholarship pragram 1s 10 Increase
student graduation rates, establish partnership
programs with higher educabonal institutions and
provide families with affordable college opportuni-
bes for their children

The Chase family is resolved in therr desire (o
see youth expand their educational opportunities
and graduate with a coliege degree. The youth of
Artesia are special to Mack, and he wants them
to have more opportunities than he had growing
up. Through the years, Mack has been recog-
nized by many organizations for his generosity in
supporting worthwhile projects, including recerv-
ing the Artesia Public Schools Lifetime Achieve-
ment Award for his support and generosity to the
school districl It takes canng people 10 make
thqu hap.,cn ;nd r’la;v( C Cha’-‘-e IS ';v;-;rlamly
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Gateway Park Farmington Museum

Community leaders and industry profes-
sionals opened the interaclive “Dinosaurs
to Drill Bits™ exhibil at the Gateway Park
Farmington Museumn in 2004, Coordi-
naled by museum personnel, exhibits were
designed and donated by more than 50
service companies and producing oil and
natural gas operalors in the San Juan Ba-
sin. Industry support and local independent
producer commitments have created this
unique informational treasure. Visitors are
educated about burial and geologic history
of oil and natural gas formations in New
Mexico, modem refining operations which
create the fuels and plastics we use daily,
horizontal drilling technology, and the histori-
cal development timeline of pipelines which
supphed Santa Fe and Albuguerque with
natural gas by 1930 and California by 1951
The Geovator simulates the drilling, hydrau-
lic fracture and completion operations used
by independent operators,

Industry funding commitments will allow
the City of Farmington 1o build a new “En-
ergy Wing" at the museum. The new exhibit

will include displays on electric power gen-
cration from fossil fuels and compansons
with renewable energy resources. The
exhibils will be transportable, allowing for
direct use in area classrooms, Through the
‘Dinosaurs to Drll Bits™ exhibit. New Mexico
independent producers can demonstrate
their commilment 1o environmental steward
ship, while celebrating the important devel-
opment of our natural resources

4

Museumn visitors tour the “Dinasaur to Dol Bits' Exfubid

Western Heritage Museum

The Western Heritage Museum Complex
in Hobbs, New Mexico. “where oil, waler
and cowboys mix,” is a slrong partner
with the oil and gas industry in southeas!
New Mexico. The Museum devoles
approximately one third of its exhibit space
to the history of the oil and gas industry in
the Permian Basin, and frequently rotates
its exhibits to highlight all aspects of the
industry. The museum's most recent
exhibit displays historic stock cerlificates
from the collection of Heinrich Wenning of
Cedar Crest. New Mexico. In December
2010, the museum displayed lanterns
to educate kids on the history of energy
sources to light the way. Because of the
generous support of z local independent
producer, a 1930s derrick and pumping
jack have recenlly been relocated to the
front of the museum. Several oil and gas
producers localed in southeast New Mexico
are participating in an upcoming remodeling
project of the South Gallery at the Heritage
Museum. The updated exhibils will include
the development of modules that will
tell the story of the search for, discovery
of 2nd production of cil and gas in New

Mexico. Future plans nclude recreating an
authentic cable tool outfit and a "Shotgun
House.” There will also be a major exhibit
on ol company camps and a family tree of
past and presenl companies active in the
region, including mergers and their current
operations. According lo the museum’s
websile, “The Complex is most fortunate
o have this kind of generous supporl as

it establishes the petroleum industry as

a major part of our interpretations and
presentations at the Western Heritage
Museumn.”

An exhitn! &t the Western Hertage Museum




Merrion Oil & Gas Engineering Mentorship

Starting in 1994 with just one student, over
200 students in the Farmington area have now
compieted the Merrion Oil and Gas Engineer-
ing Mentorship program in the past 16 years. A
record 26 high school seniors participated in the
2010 class. Sludents who complete the pro
gram realize that when you stretch your mind
while solving a problem, it gets your mind in
shape, to help solve other unrelated problems.
Therefore, even the students whe da not pur-
sue engineering in college are better off for the
experience. The program is open to any inter-
ested high school senior or student at San Juan
College.

The Merrion Oil & Gas Engineering Mentor-
ship program gives students a real life immer-
sion in engineering principals. The program
links commen-sense physical principals learned
in the classroom to actual scenarios like fore-
casting the performance of an oil or gas well
Working in small teams, students analyze an
actual property that is for sale in an oil and
natural gas auction. The studenls create a
spreadsheet based on their analysis of the loca
tion 1o build future predictions and determine
an economic value for the well. The groups
make formal presentations to Mermon’s man-
agement and recommend a bid on the property
the group studied. Based on a consensus bid
price, Mermon Oil & Gas then tnes to buy or

“Students who complete the
program realize that when you
stretch your mind while solving
a problem, it gets your mind in

shape, to help solve other
unrelated problems.”

ease the recommended property at auclion
Although most of the time they have been out
bid. Merrion has had a handful of successes on
properties recommended by their mentees. the
most notable being the purchase of a Fruitland
Coal well for $1.5 million

While the basis of the program s petroleum
engineering, the Merrion Mentorship course
emphasizes broader pnnciples that apply to
disciplines beyond engineering. First and
foremaost, engineers apply knowledge to solve
problems. Most problems are simple and com-
men sense and do not take rocket science o
figure oul. Every day, engineers in the oil and
gas industry mus! use multiple approaches lo
fully understand and solve a problem and to
make sure Lhe answer passes the “smell test.”
And finally, none of it matters if it doesn't make
economic sense. The Merrion Mentorship pro
gram is a greal example of how member com-
panies of IPANM give back to the community
and provide opportunities to the schoal children
of New Mexice

LjaeaJnp Adisnpu




e

fin

s

™~

Ny

¢
tt

C
|

Y N o
A e T

Fast Energy Facts

- Production:.

= Rankings {2009

- B in naturdd gas ¢ ,.rmducu-:m (3.328
bitlior: cubic feat per rmw

- 6% in naturat gas proven reserves
(15,6 tillion cubic feat)

= 8" in ol proguction {167 658 barels
pes day)

= " in oil proven reserdes {7Q0 million
harrals)

e The 50 largestoperators in New Mexico

produced 550 million barmels of oil in the
year 2009, or about 150,896 bamels per
dary. '

= Tha 5 1algu_;l ageraiors in New Mexica
produce:d 1.322 irillion cubic leet of natural
gas in the year 2009, or abaut 3.6 biflion
ohic foed por day.

< There were 1,234 naw well completions in
2004, more than'3 nev wells per day,

Economic:

v Land Grant Farmanen Fund:
- $8.548 billion balance as of
Seplembter 30, 2010°
= FY 2009 payout to 21 public entitios ol
5566 mudlina _
- Ol and natural Gos make up 95% of
FRVENLIE Giing o the fund.

- Severance Tax Permznen: Fung:
- $3.590 hilban balance az of
Senember 30, 2010

+ New Mexico receives 48% of ihe 13 84,
Fedeal Minaml Royalty frem oil & gas,
produciianon the Federallands, Wlaling:
more thaa $385 mifliod in FY 2010,

s Maw Mexico has a 36 4 tent por galion
gasoline fax and 5 43.4 4 oant per gaflon
digsel fuel @,

Miscellangous:

+  The'Dil and Gas Conservation Rule Egok
tonlaing 184 sections of neary 2,000 sules.
rc—:guiaﬂonf ang proceduras,

= The Bureaw af Land Mdnagﬁmenl (BLLA)
mAanages 134 million acres of .suria.—a and
24 cuiflion acres of sul-surlace [33% of New
Maxino),

Y
=

= TheNaew Merico Siate Land Office
manages siate rust Ian,d;. including 8.8
million acres of urlacs ard 13.4 mlian
acres.of seb-surdace,

« Capacity-of New Mexion's two refineries:
125,800 bamraks, of crade ol par day

* The basicdefiniion of an “independent
praduter ia 2 aon-integiated company’
wihich recewas négry all of its revenues
fram production at the vellhead. They are
principatly in the exploration and production
segment of the industry,

Jobs:

+ Theindustny provides more than 13, ﬂGG
‘diredt jobis with an average salary of
$64 242 cumnpared 10 the. staie average of
538,532 (2005

Electricity Supply:

o BB O Soal Fired, 29% Natural Gus Fired:

(Q"% Fossil Fuel)

< A5% H‘ AN S ok Bin-Fusl!
- Goaiherral

Home Heating Supply:

- BB% Natural Gas, 15% PropaneLPG (83%
Duect Fossidl FUF’]}

= 12% Blactric & 5% OtherNone
Regulatory Agencies?

= Bureau of Land Management (BLIM)

- Environmestal Protection Agency (EPA)

. Fedaral Aviadon Administration (FAA)

= Dppanmunl ot the lnferinr uDOI }

- ¢ PAexico Enviranmental Department
1‘ NMFD‘»

= Ncw Mexico Department of Garme & Fish
INMF'CFI .

“ New Mexico OF Corscérvanon Division
(NMOCD)

T New Mexico StaeLand Office (NMle

= Slate Hl‘"tom, Preservation: DG fbHF'D‘.
- U:‘ulf-d States Armmiy Corps of Enginasrs
' [USACE}
. Urzl[u:! States Deparmant af Agmulmrr—
f11e BDA)
- Lnited SEJlL‘- Fish & Wildlife Service
(USFWS) .
- United Statcs Forest Sarvicg (USESY:



Fun Facts

P
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State Symbols:

State Aircraft - New Mexioo's stale gircraft
s the hot air balloon. The aine day Alta-

QU(‘MIJC:' International Balloon Fne'i.t.-a is the

iargest hotair b')l ocn festival in the werld.

State Amphibian - The: New Mexico
spadefoot toad {Spea multiplicatalis nog-
twrna and secrative.

‘State Bird - The roadrunner has beer
New Mexioo's stale bird since 194%, 1t pre-
fers.running o ﬂymg and has been clocked
at speeds of 15 miles per hour.

State Tie - The bolo tie is a necktie con-
sisting of & piece of cord of braided tealher
wvth decorative moml Tiges sacured with an

ormamental clasp o hdﬂ

‘State Bulterfly - The Sandia hairstreak
{Cellophrys mactarlandi} was discovered in
1959 at La Cuava Canyon in Albuquerque.

. State Capitol - Called the "Roundhouse,”

ihe state cagitol bulding in Santa Fe is the
ualy round state capitol in the U.S. itwas

designed to resemtie the Zia Sun Symbal
when viewed fom above,

State Cookie - The biscochito 5 a smali
amse flavored, shortbread cookie used
during special cefetwalions, 1t was handed
down thicugh the genérations sinceg it was
trought over by the first Spanish colonists
o New Mexicn.

State Fish - The New Mexico Cutthroat
Trout is nzbve to the cold mountain streams
and lakes of northern New Mexico.” Anglers
like the sraalt fish for its fghling spirit,

The State Flag has a yﬁ!low fiedd and red
a\frm» sl--the colors of Spain, urnught ne rc,
z-xploreru in. 1340, The ancigni red s
f:.fn'nboli frorm & Native American )%plp

called the Zia.

State Fossil - The hast soeciimens of the
srrall theropod dinosaur, Coglophysis
bauri..are found at the guarny-at- Ghost
Ranch, near Abiquiu, Newv Mexicg.

State Fiower A member of the lily Iermh'
sturdy as well as be'iuttful aud
grows as tall asa qmdll free.

State Gem - Probably one-of the nidest
gemstones known, turquoise’ was desig.

nated New Moyn(o s slate gemiin 1967,

L4

State Grass-- Blu¢ gramma grass is val-
ued as forage and forlands 5Caping and erp:

sion control. # iy aiso used i dried flower

arrangements.

State Insect - The Tarantula Hawk ‘Wasp
higsa bluc»bhck bon v and bright rust-
colored wings, tht raled among the
most painful in mp inggcl world.

State Mammal - The Black bear can stand
and walk-onils hind legs. but-prefers all
fours. Its shuifling gail results irom iheir
hind legs being shghily longer than the
forelegs,

State Nickname - The "Land of Enchant-
ment” describes New Mexico's scenic
beauty-and its nch history. This legend
was placed on New Mexico license plates.
in 1‘44: It was designated as the official
State Nickname in '1999. ‘

State Seal - New Mexico's Great Seal has
ils rmgm in the 1851 formation of ihe Ter-
ritory of New Mexico, The terilonal seal
fealured an American eaglz and thi w ords,
“Great Seal of the ‘lemtorv NRL™ The molto
“Crescit Eundo,” or "It grows as it goes,”
was added in 1882, and displays oia ban-
nes below the =agle.

State Song - “0 Fair New Mexico” was of-
ficialty selected in 1917, The author, Eliza-
beth Garrett, was the. daughter of formsr
Lincain: (,ounty Sherfll Pat Garrett, the man
wino Killed Billy the Kid,

State Trec - The pinon is the oficial Slate
Tree. This slurdy, slow-growing iitfle eve
ergresn flovrishes ower a vast area of the

state. Bs diny, lasty nuts are a treal for New:

M('xm ans,

State Vegetable - Chile isa unique pan
of the New Mexican:diet, Chileris 2 pun-
gent pepper that is harvested inthe eaily.
fali; toasied, peeled and servexi as 3 dr_Ji*

cious-stew, stufied with .Chees J=Xald mado

into a favosite recipe. Chile comes in red
and green, togc,ther New Mexicans call u
“Christmas.”

Naw mgN
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This publigation is distributed as a service of he
Indepéndent Fetrdléum Association of Neww Wexico.

Foer fore inFo‘F?rﬁétf-@n or to request additional copies
please contact:

IPANM
P.O. Box 1836
Roswell, N 88202
575-622:2566
www. ipanm.org
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