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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
reliance on petroleum and oil-based prod-
ucts is taken for granted. A world without
petroleum. which produces light, power and
transportation sources. would be completely
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 living we have come to
expect. Almost all Americans have access
to plentiful food supplies, a place to live
that is heated or cooled by energy sources,
and emergency medical devices used 16
save lives every minute of every day Al
these “necessities” are possible because of
petroleum. The wellbeing of our nation is
also based on the amount of food products
available 1o the public—the availability of
abundant, available and American oil and
atural 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. soci ety
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
O counter a severe supply interruption or
national emergency. which in turn helps to
insure our safety

Our hives are also filled with products
made in whole or in part from petroleum
ciothing. cosmetics, medicines, rubber for
car tires, crayons, CDs, DVDs, contact lens-
@5 and shampoo are jus! a few examples.
In fact, petroleum is used to make over
5,000 items used by a typical consumer,
permeating our daily lives. Look around you
anc try to identify a single item that would
still be there without oil and natural gas.

Finaliy. the biggest act of consump-
lion 15 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 lake 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.” Ol 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-
rnved 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-
tary needs to support our freedom. Without
adequate fuel supples, America would be
vulnerable 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
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emergency fuel siore of oil in the amount
of 726 million bamrels, estimated to be
worth about $85.5 billion. According to the
Department of Energy. “the stockpiling of
oil in the SPR reduced the nalion's vulner
ability tc 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 oil flowing in the United States
from many Arab nalions sent economic
shockwaves through our nation. The deci-
sion to withdraw from the SPR 1s 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 duning the
Persian Gulf War. The drawdown in 2005
occurred after Humicane Katrina caused
massive damage to oil production facilities
terminals; pipelines and refineries along
the Guif Coast.
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QOil and Natural Gas:
Our World

Producing oif at the pacs the world-is de-
mzncting is not an easy task. Nordoes it come
without a cogt, In'the Unsled States, petro-
leurn production takes place in 371 slates and
in federal offshore coastline areas. Petroleumn
production and distribution make up the world's
largest industry, PtanOvlng 1.9 million workers
in the Unitad States aione. According Lo the En-
ergy Information Administration (EIA}, in 2004,
ihe:daily domestic.crude oil production in the
US was 5.4 million bamely per day. The United
Stales has 4.5 percent of the earth's population,
yet consumes 22 percent of its petrolewm annu-
atly. Ournation coasumes 187 million barrels
per day, or 13.3 million barrels per-day more
than we ,)ror:lr w2, I the ansponiation sector in
2009, Americans consumned nearly 3%0 million
gallons of petroleum-based gasdiine per day.
Therefore, we must import 57 percent of the oil
we consums from foreign caunides. some of
whom are not politcally aligned wath our na-
ton's inlerests.

The ElATeports that in 2009, Ihe world
consumed more than 83.7 million barrsls of oil
ped day. By comparison to the large amounl
ai consurnption in the US, the entire European
Union consumed 14,1 million barrels. ot ot per
day ang China consumed §.2 mithon bagels per
day. But China, with iis 1.3 bilhon citizens, ar
19.6 percent of the word population, is rapidly
becoming the world's largest consumer of oil.
According to the Indppend'-ru Petroleum Asso-
ciatior of America, thers is a direct correlation
in China to vehicle ownership and personal n-
come, [tz interesting to note that in the United:
States for every 1,000 cilizens there are 780
vehicies owned. In China ihe ralic is 27 ve-
hicles fo.every 1,000 citizens. As the populace
incountries such as China continues 1o grow

along with the rise of income and lifestyles. the
first purchase is ofien a car. Just imaging the

The Fuels that Power

volume of gasoline thal will be required to fuel
the millions of new automobiles in (he develop-
ing worlct with CThina's population rapidly grow-
ing past 1.3 bitlion.

The slory on naturat gas production and con-
sumgtion is different than that of oil. In the uUs,

the produclion &f natural gas averaged 60 bil-

lion cubic feel (B¢l ner day while consumption
droppexd two percent frem 2008 levels to 62.6

Bcef per day. The drop in Ponsumptmn can be

altributed o mild weather patterns and a weak
econnmy. Net imporis of natural qas hita 14
year low in 2010, largely because of increased
production on the east coast of the-US, Natural
gas 13 available, affordable and Ameican and
unliks'oil, dees not have the inherent geo-
polttical conflicts impacting national Security and
food prodiction. Natural gas is currenily used
for heating, cooling and electric generation. In
2008, gas made up almost 24 percen! of net
electric generation, up ten percent from 19%6
The gwitch from coal o natural gas for powe
generation comes at a time when Federal, S[-’;!p
and International policies 1o reduce greenhouse
gas emissions continue 1o slow the expansion
of coal-iired generation. The availability of a
dean, cheap fuel source to produce electsicity
has prompted the three aute dealers to build
plug-in electric vehicles that run on domastic
natural gas fired electricity. Likewise. the use
ol matural gas as a transportation fusl either as
compressed natural gas (CNG) or liquelied nat-

uraf gas [(LNG) is becoming increasingly popu-

lar. Waordwide there were 114 million natural
gas vehicles ty 2009. led by Pakistan with 2.3
miiilion, Argentina {1.8 million). ran {1 7 million)
and Brazil {1.6 million). By comparison. there
are enly 110.000 natuial gas vehicles in the US
Clearly. nalural gas and oil are the engines that
pewer cur ward, 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 {he
“Land of Enchantment” for its gorgeous
mountains. 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
bring huge economic benefits to the State
of New Mexico were created hundreds of
millions of years ago. Geologists estimate
approxirmately 300 to 400 million years ago
the sea covered New Mexico but withdrew
during the iate Paleozoic period, depositing
maring 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
to nse 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 lhe 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 production

15 approximately three percent of the United
States total production. The Permian Basin,
most of which les in Weslt Texas. is one

of the most productive areas in oil produc-
tion in the United States. Similarly, New
Mexico 15 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 total. Although production of
natural gas declined in the 1980s. the rapid
development of coal-bed methane in the
1990s revived the industry. Today coal bed
methane, which is considered “unconven-
tienal” development, accounts for about one
third of New Mexico's natural gas praduc-
ton. Although more than two-thirds of New
Mexico's households use natural gas as
their primary energy source for home heal-
ing. stale natural gas consumption is low
Less than one-tenth of New Mexico's natural
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 painl for
Rocky Mountain natural gas supplies head-
ing to West Coast markels

Oil & Natural Gas Production and Frontier Areas in NM

Frontier Areas:

Existing
Production
Areas
SanJuan
Pemian
- Bravo Dome

Source: NM Bureau of Geology and Mineral Resources



Permian Basin

The Permian Basin is an ancient seabed un-
geilying an area approxiinataly 250 miles wids
and 300 mites long that New Mexico shares
wilh Texas.

In 1924 New Mexice hit the petroleum
jatkgnt in the Davton-Antesia field, about eight
miles south of Artesia. Not tong after its discow-
gy, the Permizn Basin quickly became one of
the major all-producing areas it the wostd. New
Mexico's Permian Basin containg three of the
100 largest ol fields in the United Slates.

The Permian produces ail and natural gas
from approximately 53.000 wells, According to
New Iexico Oil Consevation Division, there
are approximately 26,000 wealls on the New
Mexico side of the:Pemian Basirn, In Deoe.m-
ber 2010, there were- approximately 66 dnilling
figs running an the New Mexico side nf thiz

San Juan Basin

The San Juan Basin conlaing one of the
premier ratural gas deposits in the Uniled
States, contributing more than eight percent
of the nation's currant natural gas sepply. The
iirst wells in the San Juan Basin were drilled in
ine early 1900s before commersial natural gas
was discovered in the San Juan Basin in 1821,
just South ol Aztec, New Mexico. Natural gas
flenimd Dy pipeline 1o heat Santa Fé and Albu-
quergue by 1831, Major development contin-
ued throughou! the 1950s, follewing completion
ni the natural gas pipeling to California in 1951,

The San Juan Basin has produced nome
ghan 270 million barrels of ¢il and nearly 38
willion cubic feet {Tch) ot natural gas from pri-
marily five sandslone fermations (Farmington,

Raton Basin and Bravo

Long kaown as a coal praducing region
gince the early 18004, the Raton Basin, lodated
along the New Mexico-Colorado torder, be-
gan natural gas development in 1982, More
than 850 oroducing coal bed methane wells
are located al the Vermejo Park Ranchin.
Colfax County. Thess welis coniribute nearly
70 million cubic faet per day to New Mexico's
teetal natural gas production.. Additional natural
gas resources may be developed in the Pien:
Shale forrmation in coming y&ars.

Located in Union and Harding Counties,
the Bravo Dome. field is ane of the largest CO,
acoumuations in the world, This field produc-*s

Permizn Basin. On the far weslem adge of
the Permian Basin,.there is a 760 squaré mile
area thal wall provide o and gas develdpment
revenues for New Mexico's fulurz generations,
According to a recent study compleled by the
New Mexico Tech Petroleum Research and
Recovery Ceater, the development of the shale
natuy ral gas resources i this area, known at the
R-111-p.area, could pelentially provide between
£7.510 $15.8 bithon ta New Mexico in federal
roy;!h' shares, state rovalties, and vanous
taxes during the recovery of oil and nalural gas.
Local taxes would provide Les angd Eddy coun-

ties. & combined $1.4 10 33 billion guning pro-

duction. The most recen! US Geolegical Sur-
vey estimsled that an additional 41 frillion Gubic
feet (Tch) of natural gas and 1.3 billion barrals of
oil lie undiscovered in the Permian Basin.

Piclured Cliffs, Mesaverdes, Gallup, ang Da-
kota). with prolsﬁc coal bed methane production
commencing in 1990 {Fruitland Coal). There

are currenidy mors than 20.000 produciog wells,
¥ p S

with reduced regulatory well $pacing, the
‘Bureau of Land Management is predicting up
to 5,000 additional development wells largeling
naturzl gas in the coming years,

For the San Juan Basin, the United States
Genlogical Survey projects possible undiscoy-
ered resources al more than 50 Tef of natural
gas, 148 million bamels of natural gas liguids
and betwsen 7 and 33 million barrzls of oil.
Horizontal drilling technigues and modern
completion technologies may help arest the
declining production in the basin.

Dome

more than 400 million cubic leel per day of
commercial grade {99% pure) carbon dioxie
from mose than 350 producing wells. CO,
production, trom the Tubb sandstone. 3t (icﬁpth*‘
between 1,900 and 3.000 fest, is shipped via
the Kinder Morgan pipeline to West Texas,
where supplies are ulilized in enhanced oil
recavery (EQR] projects in the Perrmian Ba-
sin. More than three killion cubic feet {TCF).of
cahon dioxide has been produced to date wﬂh
remaining reserves estimated st 18 Tel. Ad-
ditional drilling mzy occur as the need for CO,
NCreases. )
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Land Grant Permanent Fund

The Land Grant Permanent Fund (LGPF
has been in existence since 1898 it came
about when the US government transferred
13.4 milion acres of federal minerals and
mne million surface acres to the State of
New Mexico. The transferred land was
putinto a state trust and managed by the
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 ta profit from
the ownership of the land. The proceeds
from those leases are transferred into the
LGPF.

e New Mexco Military Instifute 1s a beneficiary of the
Land Grand Permanent Fund

The interest earnings along with royalties
from oil, natural gas and minerals and the
proceeds from lease sales are held in trust
for the benefit of 21 public entities includ
ng public schools, universities, hospitals,
capitol buildings, waler reservoirs, the state
penitentiary, public roads, buildings, state
parks and state government. New Mexice
earns inlerest 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
$9,548,129.005. 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 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 Oil and Gas
Severance Tax. These tax monies allow for
construction of brick and mortar projects.
such as public schools, state, county and
municipal bulldings, funded through the use
and retirement of Supplemental Severance
Tax Bends

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

the State investment Council {SIC), allowing
excess contnbutions to grow for fulure 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 ol 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 exploration
and production.



State Revenue

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

i

Stale General Fund
Qil and Gas Emergency School Tax S 426.588 546 § 657,668,001 $§ 1370353954 § 324543970 |
O and Gas Canservation Tax 21204 165 29 115,356 18,916.799 16,352,738 |
Natural Gas Processors Tax 30,627,328 30617748 40341003 40436731 |
Sub-total. General Fund Taxes S 483420039 $ 617401195 §_ 429611.756 S 381,333,439 |
i
Federal Mireral Leasing Royalties $ 501,123,515 8§ 564181538  $§ 507228551 S 355302274 |
State Land Office Rents, Bonusies elc 50 408 672 46 084 845 36,442,282 67,701,590 j
Subtolal: Rents and Royaltes $ 551,533,187 3010266383 § 543670833 § 4230031864 |

Oth-er State Funds:

Severance Tax Permanent Fund $ 425403323 S S67.447.9073 3 3781419850 $ 380701713 |
Land Grant Permanent Fund ) 396.56;@14 463,728,275 460 .A86 122 _322.227.921 E
Subtotal: Other State Funds $ ﬁ,{ 9_(& § $ 1,031 176 248 $ 973282589 S Z}_;QZQ 634 |

Local Government Revenues:

Ad Vakorem Production Tax $ 124 655,359 $ 167096 172 $ 114,646,409
Production Eqguipment Tax 26084 111 25235190 28,219,389
Total Local Government Revenues 150739470  §_192331.062  § 142765736

i

Sources. NM Taxahon and Revenue Departroent, State Land Office, UNM's Bureau of Business and Economis Research, The State of
New Mexico's ONGARD Senace System Webstte, and NM Legisiafive Finance Committes

2010 reambers are eslmialed values based an the NM Leusialive Friance Commifles and are sufyec! io change

State Revenue General Fund Source Comparison ‘

FY 2010* !
Ol & Gas Revenue $ 1428 500 000 30%
Parsonal Income Tax 3 956 600 000 20%
Cther $ 230,300.000 5%
Corporate income Tax $__ 125100000 3%
Total NM General Fund $ 4,798,700,000

- ! e 7

Sowce. NM Logsiatere Fivance Commttee. 2070 numbers are estimated values and are subject 1o change.

Commodity Pricing and Its Affect on State Revenue

In 2008. over $2 4 billion was directly contributed from the oil and gas industry to our state coffers. In
FY 2010. the price sensitivity analysis showed that for every $,10 drop in natural gas, there is a2 $9.2 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 doliar 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 {0 ensuré sate production of oif and gas, which protects ground-
water by keeping hy drocarbons inside the well and isolating the productive jormutaiions from
aquifers and other formatmm Sound well design and drilling ensure a sealed well base so
fluids intraduced at the surlace or produced from the production zoae wil in" travel inside the
produciion casing and twhing.

Belore a well can produce natural. Qas. of il mdppondpm opérators are hard at work on
these many issues. The following is a brief overview of the processes and péople m\,ni ved 1o
being Amedca’s natural gas and il to the surface.

Geology

In-areay that have very little production, companies have 30 ssismic operations performed
on-the surface to give therm an idea of the subsurface. sgucture. VWhere there has been drilling
over e, like in New Mexico, geclogists. using data from pmwousw dritled wells, ars able 1o
put mQPther structure maps giving them mdumhum where ta drill in the future. In discovered
fields there are u%u’)!lv ‘pool rules” that dictate where ogerators need to place their wells 10
maxirmize the drainage, protect correlative. nqhzs éhmrmlp wasle and recover the mosl re-
-.;-OUI'\. -1

Reservoir Engineering

Onge areas have beenidentifieg as having the potential Lo produce 0l and gas, resenoir
engineers along with geotogists, study. lhe potential amount of recoverable-oil and gas.. They
look al permilling, drilling and completion costs and siack those against the amound of oil and/or

gas they think awell will produce. These factars help dc-stenmnr- if the'economics of the well will
pay out. Tryu.zg te farecast the price of cil and naiural gas versus the costs io gel these prod-
ucts to market is challenging and may invatve the cost of new rules or sven legal challenges.

Permitting Process

Assuniing that an eperalor has purchased or lezsed minerals in areas they want to drill, the
next step is to acquire the approgriate-surdace agresmeants and parmits. The sudace owner
dictates this pro-coéq In New hMexico, land not privately owned ig usually-controlied by State,
Federal or Tribal agencies. Operatora must mal-’r- arrangements with the, surface crwnerfsj and
make sute they have legal access onio thesr property. in New Mexico the: Surtace Owners Pro-
taction Act mOF’A‘n outlines how operators must make arranqr~mems with surface cwners.

Companies must obtain a drilling permit also known 2s an Appicalion Pesmit to Drill {APD)

from the agency that oversees the minerals and/or sudface. Archedlogists survey the potantial
well locaiion to make sure there are no cullisral issues, '.."fildh.e brologists perform tield inspec-
ons 10 insure that any threatened or endangered species will not be impacted. 1f the drilling.
sites are on Tribal lands, even more requirermants must be met, In addition, the Stats of New
Mexico has requlrements for producers to apply for pit permits that comply with Rute 47 (’xb.rs
the "Pit Rule’}. Add in county requirements and city special use permits snd the: enlire process

can be expensive and time consuming.-often requiring over two. years 1t:obiain tho AP

Consinued...



Drilling

There are several ways 1o drill a modern ol 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 is nstalled to protect against any type of
unexpected inflow of pressure as the weill is deepened. A smaller diameter drill is run through the sur-
face casing and uliized to 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 s run to protect the
newly drilled open hole and cemented into place. If the well is planned to produce deeper zones, this
phase is known as intermediate casing. A smailer diameter drill is run through the intermediate casing,
and the well is deepened to the zone of interest. There are many saphisticated geophysical tools that
can be run in conjunction with the drilling string, or on a separate wire line logaing 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. a2 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 unit. These
rigs are used 1o complete the well bore and prepare the well for production. During this phase, the
production casing 1s perforated with high explosive shape charges in the productive zone and typically
stimulated by a hydraulic fracturing jok.  Once the well is cleaned out, the rig runs smaller diameter pipe
known as tubing, nside 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 “ifting” the oil. natural gas and water lo the
surface

Plug and Abandon,
Reclamation

Typical Well Bore

After 2 well has reached its economic life, it
will he scheduled for plug and abandon (PSA).
The type of well and its original construction
determines how the well 1s plugged. Typically,
cement is pumped into the existing perfora-
nons and a series of cement plugs are placed
throughout the well bore to insure surface
formations are protected from the producing
sones. The production tubing and any refated
downhole equipment are removed along with
any remaining surface equipment. The weli-
head is cut off and replaced with a marker,
typically a short prece of pipe. cemented 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
10 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 Mexico oil and natural gas pro-
ducers are continually developing and
implementing advanced technologies that
improve both efficiency and environmental
safety. Their record for the safe and clean
production of energy 1s excellent, and the

Directional Drilling

Directional drilling allows producers to
effectively turn a drill bit to dnll paraliel to
the ground. which may result in more than
one well from one location, thus disturbing
less surface area. Directional or “horizantal”
drilling protects environmentally sensitive
areas and makes drilling more feasible in
areas with multiple-use regulations.

Directional drilling has its limits, how-
ever. Even with the new directionat driliing
technology that has minimal surface impacl

Hydraulic Fracturing

Hydraulic fracturing. also known as “frac-
ing,” is the process in which fluid is injected
into a well bore at migh pressures in order
10 either widen and deepen existing cracks
or create new fractures in productive forma-
tions that contain oil and natural gas.

Hydraulic fracturing s applied to the
majority of Amenca's oil and natural gas
wells to enhance well performance. mini-
mize drilling and recover otherwise inacces
sible resources. In fact, roughiy 90 percent
of the wells in operation today have been
fractured. and the process continues to be
applied in new and innovative ways 1o boost
production of American energy in unconven-
tional formations, such as “tight” gas sands.
shale deposits and coal beds

Types of fluid used for fracing depend
upon the rock type, depth or other factors
such as well bore design. Typically the

industry strives to maintain this standard
Strict federal, state and local environmental
regulations require producers to protect the
environment from groundwalter contamina-
tion, minimize ar poliution and unnecessary
surface damages.

It may not always prove 1o be less intru-
sive. A drill can deviate from vertical only
50 far, and it often requires more time for
construction and drilling and longer-term
maintenance. Additional equipment may be
required to complete the task. The cost of
driling a directional well is often consider-
ably more expensive and presents addition-
al nsks  Therefore. use of this technology
is only suitable and economically viable in a
limited number of cases.

fluids used are water based and contain
“proppant.” which is commonly sand of
vanous sizes. The proppant is carried into
the productive formation where it remains
in the newly created fracture keeping it
open and allowing the oil or natural gas to
flow. In general, nearly 99.5 percent of the
materials used in any given frac job are
water and sand. The remaining 0.5 per-
cent 1s made up of chemicals that enhance
the viscosity or lhickness of the fluid, which
helps carry the proppant

The use of hydraulic fracturing has
been esbmated to contribute to 30 percent
of recoverable hydracarbon reserves in the
United States. Fracing is beheved to pro-
vide an additional 5,600 trillion cubic fest
of natural gas and seven billion barrels of
ol that would not be recoverable without
this process

Guar Gurn (thickenar ised i foud)
Sodium Chlonoe g' Tabie saf

Cine Acxd iLeman juice)

T Addbonal Matenals

y Typical Hydraulic Fluid
% ‘ ‘es'

L

99.5%

of fracturing fluids are comprised of fresh.
water and sand. Compounds are injected
into deep shale gas formations and are typi
cally confined by many thousands of feet of
rock layers.

Source: DOL, EnergyinCenth



Shale Play

Combining horizontal drilling techrmiques and hydraulic fracturing technologies in several spots along
the well bore, oil and gas companies have figured out how 1o unlock an entirely new source of natural
gas. Certain types of tight. or difficult to drill, 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
<nown 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 multiple frac jobs in the honzontal productive zone,
all in the same well bore. This well design is able to access a tremendous amount of what was once
unrecoverable oil and gas in a manner that traditional vertical wells have never been able to 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 recoverabie
unconventional gas. a category which includes gas derived from shale, accounts for approximately 60
percent of the onshare recoverable resources. At US annual production rates for 2007, about 193 Tcf,
the current recoverable resource estimate provides enough natural gas to supply the US for the next 80
years. Separate estimates of the shale gas resource extend this supply 1o 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 markel for natural gas vehicles. New
Mexico is rich in natural resources, including
oil, gas, wind and solar sources. Natural gas
15 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 local
revenues for FY 2011 are expected to be
about $821 million. For every 10 cent drop
in price per million cubic foot (mcf) of natural
gas produced in New Mexico. State Perma-
nent Funds, Loca! 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
more 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.
This comparison means that New Mexico's
share of the national market is falling

Selling more natural gas will help New
Mexico's botlorn line, 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 galion. 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 oil. which gets refined into

gasoline, jet fuels and petroleum products
The average American household con
sumes more than 1,000 gallons 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 market for
transportation wall help our country reduce
its dependence on foreign oil, a national
priority for President Obama and Congress.

The natural gas industry 1s working
with the state of New Mexico to support
the development of a natural gas vehicles
program. There have been several pieces
of legisiation 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 municipalities 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, mostly from New Mexico. Cre-
aling a market for natural gas will help our
economy, our environment and our national
secunty. A win - win.




Produced Water for Bio-algae

_Meeting the world's growing energy dermands
requires a multitvde of sources. Euofuo] is a juel
derived fram living matter. such.as sugar cane,
con, 50y and palm. According to the National
Biofuels Energy Laboratory. - biofuel generated
from algae could bé a meaningful-part of the
future energy sohution because of its potential
as-an economically viable, low gmissions
transportation fuel.
~ Algae has the potenlial W yigld greater

valumes of biofuel per acre of producllon tvaan

other biofuel sources. Algae could yield more

thar 2,000 galtons, of fuel per acre per year of

production. This is significant considering oo,
used lomake ethanol, oniy yields 250 gallons
.per acre per year, '

Fossil Fuels Still Rule

Using the sun as an energy source has been
man's dream since the beginning of time. But
todiay, the bartiers 10 using renewable energy
30MrCas are more nsunountable than ever.
The low cost of natural gas means thal a prov-
en energy sourcs is noie afiordable than ever
and the tax subsidies for renewatde projects are
uneconamisc, Ina state like New Mexico thal is
dependent on natural gas development. 10w gas
prices 250 mean that when production levels
are down, ihe excess funding for rcnc.vablr-*
snergy credits are unavaitable,

We remain reliant on foasil fuels beczuw
they are available, ah‘ordablﬂ- refiahle and
American. In orter for a- renewable ensrgy

ou ree Lo gain. the elevated slatus achieved by

ssil fuels, it mus! be readily available. Fos-

-.ll fuels are seli-contained. erergy units, that
once taken out of the ground, can s-‘..-u-,nly be
turned into energy. They are sasily and sately
transported and can be, used whenever and
wherever nesded. By contrast. renewable
SOUICES require, buildirag fuage infrastruciure and
transmission lines that permanently scar the
landscape. '

Rengwable energy sources atse have 1o
he consistent. caplured-and protect the epvi-
ronment. Wind cannof be pumped oul:of the
ground and refined into'an energy source, A
windmill must be buill o harness:its power,
and if the wind does not blow or if il tlows lng
hard, withoul nalural gas to provided consislent
base-load capduty thwo iS00, CﬂCijy Sun-

o~ -

Fe 5 Ifuels are avaliable affordable rehabie

et

Algae’s patential parinership with-existing
ail and gas operations ofters many pmpmml
benefits. Producad water, or brackish waste
waler drawn up during the drilling process, can
be used as the water source fof the ponds:
the algaé rdeds to grow. n adgition 1o cost
reductions for both algae and oil producton,
using a waste product lrom the ol and gas
induslry saves the use of valuable surface
walgrs.

Vhile still in its infancy, growing algae with
produced water to produce biofuels appears
to have engugh positive beneiits that it may.

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

shing can't be poured into a gas tank 10 fuel
yourcar; it has o be caplured by a photo voltaic
cell, which has extremely imited ballery capac-
ity. :
The altemative fuel scurce mus! prolect the
anvirgnment. Building masstve structures to
capture and iransport the energy (wind furbines.
solar panels, dams, etc.) fubstantlaﬂv impacts
the land, views, naise and multiple use require-
ments that the fossil fuel induslry works with ev-
ery day. lmac Jme how wildlife and domesticaled
animals could survive i solar panels covered
their grazing fields? FHow would an array of
.wnd towers that.are 420 fegl high impact the
3l landscape or even military mareuvers for

low—ﬁyind aircraft? How will thoss large turbines
impacl flyinig raptors ¥ These are only alew lac-
tors that make renewable energy less efficient
than fossil fufl

Energy genwatimmuraidr of fossil fuels and

‘nuclear power is exremely expensive, requiring

consiruction of tr’snsmusvon mir...atru:,luw with

fields of towers.or pﬂmplc. Thc-‘;o alternative en-.

ergy sources are unreliable.and not affordable.

The word will continue to consume oil, naturat

gas and other fossil fuels in magsive gquantities
daily. Techaological progress has enabled the
mdualr\, to continue to find more petroteum 1o

exiract more per well and to use.oill and natural

qas in innumerable ways, Fossil fuels will con-
tlinuwe 10 he the fuel sourcé-of choice for VA to
niMne,
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Drilling, Workover & Production Pits--

The Pit Rule

The "Pit Rute,” or N‘f‘.ﬂOPD Rule 17, ~has,
been in effect since.Juné 2008 with minor
mgrhﬁcatmns st recently approved in
June 2009, The'rule has besn disoussed
in the papers and has become a political
het potato There are:many questions
regarding the NMOCD's molivation and
the underlying reasons for ihis rule, There
have been allegations of hundreds of
sontamination sites, political insiders getting
financial benefits from the njle: and caims
that industry.is pulling operating budgets
and moving t:) surrounding states: Recenl
regulatory policies in New Mexico, coupled
with the drop in commadity pacss, have
significantly weakened the levels of driling
vwhich considerably impact stats revenues.

The Pit Rule requires significant d‘vamges
in operations for Gil and gas producers
Opmatcr« are now required fo obtain a

pvl permit.” dost fait epphcatlon'a reguire
more than 26 pages of documentation

to oblain approval under Rule 17, In

the past, earthen pits were used for the
termporary storage of *drilf cutiings™ but now

would only be allowed under very limited
- circuimstances. !n.the ca5e wWhere an

operatoris allowed to constiugt & reserve
pd the conents, dﬂpendung upon sail
S2Mm plmq, womu need to be hauled o {o
a cestralized dlSpO%Pﬂ frmhtv rather than
reclaimed on sile; In'cases where reserve
pilg are not allowcd c-ppz.-xlcr must utiize
“closed locp” systems, Typlmily these
aresleel s storage tanks with & series of
elaborate equipment installed to- separate
the cittings from the drilling mud. While
not'new, these systems-are expensive (o
builet or ¢biain: In many areas, indusiry-

-grilling costs have increased’ By marfe than

SZGO 000 per individual well in orderto
oenply with #his rute. These rules do not
exut in other ail’and gas: producmg slates,
which: ,)ui independent operators at an
economicdisadvantage when competing
for limited ‘equipment or trying to-attract
investors. In Colorado drill cutings are’
often sold to the arawportatton dcp'mmc-:m
as building material jor Toads: In Texas,
the cutlings aré alqo left in unlined earthen
pits and buned on k:ur_:abon Both Colorado

And Texas share basing with New Mexico

and therefore are direct tom peiitars for the
drmmq business thati is.so necessary forour
slala,

w4

The New Mexice Oit and Gas Division
(NMOGD) routingly contends in the media
that lhe Pit Rule was cieated to prévent
ground water contaminaion, and hoasts,
“that there has not been a anie £3s¢
of ground water contarminalion since the

passage of therule.” The sad trudh is that
there was not a single ¢ase of ground waler
contamination due 1o a drilling reserve pit

before the rule went inlo sffect. In reality,

Rule 17 appligs 1o four difierent lypes of

gits uliized in the oil and gas indusiny:

Permanant Evaporative Piis and Production

Pits used forlong periods of time njy'ear'f;},

and Emcrc,onw Pits-and DrillingMorkove

Pits used far short periods-of lime {days,

vieeks). When ré‘gufaiors Icqulmms., orlay

personnel discuss “pits.” iLi§ important to

au,umlel'r reflect the differant pit: type. pit
usage, und pit churabion,

At the Onl &énd Gas Commission hearing
for the Pit Rule, the NMOCD presented len
cases of suspected contamination--oul of
the 80,000 walls-drilexd in New Mexica. OF.
those tarv cases, not one has heen proven
n.show any coniamination, Finally, the
NMOCD's chairn that without the Pit Rule
the industry would be unregulated igneres
the mountain of wollaboratwc- work done
ungier the previcus NMOCD Oirector that
Was s uppor‘-m by both the industry and the
Onwronmenwl Commun!i‘y which reg ulted in
the: creation of Rule 50 in 2005.

The Independent Petrolewmn Ag ssociation
of New Mexico (IPANM|, along with other
il and gas industry associations and
companies, is appesling the F'h Rule tn the
grounds that the NPIOCD lacks the authority
lo regutate- qround water issues and did not
periorm any economic analysis including g
how the. rule would affect small bus SINESSes,
in particular independsnt oit and gas
aperators, A% New Mexica moves inlc the
tuture with a. nenw Administration, IPANM
will be warking.on policies rpguldluons and
legistation that bring a Udlal"lf“cd SCIRNCE
based approach to drilliri g and OpErqung il
and gas wells inour slate.



The Greenhouse Gas Issue--a Primer

During the waning days of the Richardson
Administration, the New Maxica Environmaent
Departrnent passed thres rcqu\atmn* {hat
seek tooreate & cap and trade greenhouse
gas (GHG) program in New Mexico, The first
rutbe would creale the cap and trade progran in
partnership with California, GHG emitters in the
nil and gas and Plertrlclty sectors would be re-
quired 1 reduce emissions by 16 percent from
2010 levels by-2020. Emitters unzble to reduce
i thes prescribed levels would need to purchase
market based offsets, credits-and alfowances.
The second rule would require costly monitoring
and reporting of GHG levels ermitted by oil and

gas operators, The third rule.is' @ stap.gap ule
requested by the. enwronmcmal community that
would anly impact New Mexico oil and gas. and
efectricity genesators and would tax or fing op-
erators for nol meeting a 24 percent reduction
leved from 2010 levels by .313&0 Oppasition by
the Independent Petroleum Association of pr
Mexica (IPANM) and several elecic genera-
tors, including Public- Service Company of New
Mexico, was based on the lack of established

science, and any reduclions or even alimination
of New Mexico's GHGs would have no nmp.—au
on global envssions levels.

The greenhouse GAs iSSUe is a complax
subject {that has been in the national spotlight
for several years. The proponents of the Cli-
mate Change theory ciairn there has been 3
marked incraase m. the levels of GHGs.in the
atmosphers. since the Industrizl Revotulmn
The opponents to the climate change debate
say that although there imight be. a warr nmg
trend i the almosphers | otone degree Celsius,
the warming s naturally-occuiring and ¢an’ 1 he
sarelaled to anthrepogenic, of hunan, cslsed.

sources, They claim a slight warming wilt aid in
iocod growdh and have posilive health effects as
demenstrated by the incréases in inlemnational
food pxrmurmn and life expertancy aver the.
past certury. The anly certainty is, because of
the complexity of the dimiate, the debate will
rage on for the foreseeable future.

in Iate. 2009, there was-an rJﬂPlept oy newly
elected Pregsident Obama 1o sign the Copenha-
gen Accord and e ventually seek a global tréaty
{o reduce emissions levels to below 350 ppb.
But the United States dign't sign'the gdocument
pecause therg wasn't a commitment by China
and India; the two fastest growing economies-
in the world, to reduca their emissions at' a
rate demarnded of the indusirialized colntries.
Addlt:ondny Alrican. natiens, who are becom-
ing I'ugue Energy Users - desmanded the us
decrease emissions at a rate grealer than other
nations. Tre issue of wealth distribution was

18

hotly debated during the Copenhagen Accord
meetings, whick ummatc-l y [Biled fo gain support
from most industrialized countrias,
On the national stage, the climate change
ssue came {o a head wsth the passage of the

CLEAR Act, sponsored by Represenialives

Waxman and Markey. Thc bill, which passed
the: US Houqe hant fziled to pass the: Senate,
would have created a national cap and lrade
syslern requiring GHG emitters. 1o reduce enmis-
sions to set levels or, allernatively, puro“'h&‘ie
allwances, offsels and credits as needed. All
the economis. analysis of the CLEAH Actin-

dicated that the pro gram, would have: created

another tax on the energy industry and would
havg been the most costly regulation’in the-his-
tory of our nation. Even though L_,ongrc's-* failed
to act, the EPAS movmg forward requiring the:
fossil fuel indust y lo momiol and report GHG
emissions. Whllc the EPA doesn't have the
statutory-authority to-create a market trading

system like a cap and trade. program, a0xord-

ing 10 a recent LS Supreme Court 'decision,
the EPA does have the-authority to monitor air
contaminaats, incluging GHGS.

In New Mexico. by a 2006 Executive Order
from former Governor Richardson, the staie
joined the Western Climale initiative {(WCI) with
SENVEN alhe-r western slates and L,ornrmltec New’
ru 19x:r>o fo reduce GHG emissions by 20 percent

2020.and 50 percent by 2050, Jn Devember

.’*D'IO tne New Mexico Enwfironmm,wi improve-

merit Board finalized three GHG regulations as
noted atwve.

Al the subsequent GHG hearings there was
gxtensive tsstimony “and gvidence thal the
proposed programs would have a direcicost of
$£1.3 billion 1o the busingsses of New Mexico,
However, the Departmeant insisted this.rufe had
to:be passed for three reasons: (1) New Mexico
had t¢ be a leades--lhe economic sacrifice was.
nesded to gel the restof the United States and
world to realize: that the GHG issué is 8 Impoe-
tant; (2) that our miniscule emissions had io be
reducedto po%!t}l\, avoid cataclysmic disaster:
{3} a reduction of GHGs in the' siate would have
positive. impacts if complementzry policies, such

as clean cars. energy efficiency and obesity
ré(idcfjons were implemented along with this
regulation,

At this time, industry advocaies including
HPANM along with the'alifity. industry are ap-
pc.zhnq all three GHG rs=qulauon - and working
diligently with the new Adminisiration and Leg-
islature to implement policies that support our

ecenomy, promotedevelopment and are protec-

thee of our envirorrmznt,
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Species Protection

New Mexico is a land with a diverse and
sometimes exotic landscape thal 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 soulheast New Mexico, the lesser
praine chicken and the sand dune lizard
have both found an existence in the oll
patch of the Permian Basin Qil and gas
operations work around these animals and
their habitat to every extent possible, even
mowving 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 oil and
qas operators have signed voluntary con-
tracts with the federal and s1ate agencies
promising to protect the chicken and lizard
habitals and complete conservation and
restoration projects whenever possible.

In the San Juan Basin, the restricions
on operations are more exiensive 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, mountain plover breed-
ing and nesting. archeological hmitations,
weather restrichons and prairie dog avoid-
ance These timing imitations because of
wildlife management concemns, can make
the drilling process for oil 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 stale-from
antelope and javelinas in the south to trophy
mule deer and elk in the north. Many differ-
ent species of fish and waterfowd are found
in the various pristine waterways throughout
New Mexico including the San Juan River, 2
world class trout fishery.

While seeking the reasures of natural
gas and oil located beneath the surface,
great care i1s taken to 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 individuals working in the field

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

Most companies have stories and
pictures of many of these encounters. The
photo on this page is an exampie of one of
those encounters

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

For more information on IPANM's “Wild-
Iife in the Qil Field” contesl go te our web-
site www ipanm.org.

b

2070 “Whiitlfe v the O field™ Photo Contes? 15t Place Winner

Sprnghme Bucks ™ by BN Royce Farmingtan. NM
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Restore New Mexico

Thanks 10 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 ripanan areas to a healthy and
productive condition The focus is on large
scale restoration efforts on federal, state and
private lands

'he program is a success restoring over
one million 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 virtua! wastelands, These
transformations have altered the land's biologi
cal productivity, resulting in degraded water
quality, reduced wildlife counl and decreased
supples of groundwater.

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 essenlial lo the suc-
cess of the program providing over $10 million
to help restore public lands from these legacy
ISsSues

A wild turkey is being fransplantad fa & maove Suiabie hatiat
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As seen in the abowve before and affer phatos. historeg! ol
and nalural Gas well sites are being restored (o thew natural
stafte

Restore New Mexico and its partners are
aggressively targeting invasive and exotic
brush species. Creosote and mesguile 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 ol and gas sites. during
a time when there weren't requirements for sur-
face reclamation, are being restored to habitats
to 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. II's laking a vision and making it happen
on the ground to restore the landscapes that lift
our spirits and define our character.”

310
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Beneficiaries of the

Land Grant Permanent Fund
Educational Total Amount
Beneficiaries Distributed
of the LGPF _ in FY 2009
NM Public Schools $ 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 forthe 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 10 various hospitals,
penitentiaries, public buildings and water re-
sources in FY 2009.

y " ) L 1) 'v.‘.-,\ 'V'n‘“, # P 7 -
Sowurce. NM Stale Lavid Office 2008 Aninua! Repon
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What are the Uses of Natural Gas?

Residential
and
Commercia

Agriculture

Oil and natural gas play a large role in
creating lhe abundant variety of food products
available to the public. Petroleum is 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 refrigeration, fueled
by petroleum, preserves our vegetables and
meats for enjoyment year round. Retailers
and consumers rely daily upon low cosl
plasbc storage containers for food safety and
convenience,

The trucks, trains, planes. ships and
barges that lransport 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 early 1900s
tractors became available leading to major
labor saving advances. Today, three percent
of our labor force supples all the foed we
need in the United States. allowing for the
export of feod 1o supply an additional ten
percent of the world population. In 1839 the
average yield per acre of corn in the United
States was 20 bushels: i 2008 the corn
yield was 165 bushels per acre. Saybean

Transportalion

Electric
Power
Generation

.

qq."’-'—-
Industrial

Sowrce. Energy Informabion Admyrstrabon

yields have improved from 13 bushels per
acre in 1930 o 44 bushels per acre in 2009
Low cost ammonia ferilizer, produced from
abundant natural gas, has made these
incredible agricultural yvields possibie, which
has lowerad every Amencan's grocery bill.
According to a report by the Congressional
Research Service "Unexpected changes in
energy prices or availability can subslantially
alter farm net revenues, particularly for major
field crop production.” It is imperative thal we
keep energy costs low, not only to reduce food
prices, bul also to ensure a heaithy agricultural
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 to werk their fields with horses and

oxen inslead of medern labor-saving machines,

efficient seed and fertilizers. The oil and gas
industry, through its ability to help improve
agricultural technelogies and productive yelds,
has allowed farmers to provide an abundant
variety of lood products to people ali over

the world. Oil and natural gas resources are
required al nearly every step of world food
production  Withoul pelroleum it would be
difficult. if not impossible, to provide fresh and
reasonably priced foeds to your local grocery
store.
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Oil & Gas Day at the Capitol

Every other year, the Independent Petra-
eum Associzhion [IPANM} organizes “Oil &
Gas Day at the Capitol” in celebration of our
industry and in honor of the children of New
Mexico. The qoal of the event is to showcase
far the public, legislators and the media the
positive impacts our industry brings te our
slate and to the major educational institutions
in New Mexico. Several months before the
evenl, college students are selected from an
essay conteslt 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
pohitical 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 exhibits by organizations
positively impacted by the oil and natural gas
ndustry. The day i1s capped off with a reception
n honor of our Governor and Legislators.

2008 Young Ambassador Cody Whitheld speaks

o New Merico [egisiators

Education for Careers in Energy

Providing a slrong werk-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
slable 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 Technolegy Transfer
Center which have produced world class
software and mapping in collaboration with
i ﬂdLlS‘u"y',

Students af San Juan Colege s Schow' of Energy receive hands-on traneg
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Industry Outreach

Energy Week

Once a year, every 8th grader in the students get to try on safety gear, see some
Farmington area has the opportumty 1o real world demaonstrations of how compres-
attend Energy Week The Farmington sors, separators and pumps work and lry
Museum, in conjunction with local oil and their hand at driving San Juan College’s
gas companies, hosts the evenl at the truck simuiator
museum'’s “Dinosaurs to Drill Bits™ exhibit. The goal of the program s lo tie the
Students learn how oil and natural gas have day in with the science curniculum in the
been formed over millions of years to be- schools, and show the students how sci-
come the main energy source that fuels our ence is being applied in their own back
madern world yards.  In reviewing paslt programs, middie

They learn how raw cil and gas prod- school teachers have rated Energy Week
ucls are refined so they can run their fur- as ane of the highlights of their "science
naces, the gasoline in the cars they can't curriculum.” and a number of students have
wail to drive and the lipstick and hair gel expressed interest in a career in the oil and
that makes them look so cool! In addition, gas industry.

I. Greg Mernon, former independent Pelroleum Associahon of New Mexco Prasaden!

ool fassroom leaming o Engrgy Week

NEED--National Energy Education Development

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 muilti-faceted energy education
programs for every classroom in the nation.
With industry support in New Mexico. NEED
is continuing to make a strong impact on the
energy education of middie school students
teachers and the public. NEED has had
several intaractive and exciling exhibits al
IPANM's O1l and Gas Day at the Capito
inciuding a student powered light-bulb.

Roswel feachers receive franing on an ephanced of

ROy JChly usSMY Carman Capung
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Mack Energy Foundation

Mack C. Chase formed Mack Energy Corpo-

ration, an oil and gas production operating com- ‘Mack’s goal through the
pany, in 1992. Beginning in 2000, Mack estab- Scholarship Program is to have
ished an Antesia High School (AHS) athletic povitas " R S =,
scholarship by personally selecling a male and all Artesia '_{!Sh School st .
fermale AHS athlete based on academics and graduate from colleg

athietics. He gave each of them a four year
scholarship 1o a higher education institution.

In late 2006, Mack and his wafe, Marilyn
formed the Chase Foundation to help serve the
community of Artesia and nonprofil orgamiza-
tions throughoul Southeastern New Mexico.
Beginning in 2007, Mack and Manlyn and
members of the Chase family began & scholar-
ship program for Artesia High School students
pledging $1.3 million dollars over a four year
period to help students get a college degree.
Over the next three years the family pledged
an additional $5.3 milhon dollars in scholarship
funds far the AHS Class of 2008, 2009 and
2010.

The Chase family recognizes the importance
of educalion 1o our youth and provides oppor-
tunities to improve the quality of life for future
generations. Through this recognition Mack's

goal 1s to award between 110 and 125 scholar
ships each year to Artesia High School Students
gnving 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 educabional institulicns and
provide families with affordable college opportuni-
bies for therr children

The Chase family is resolved in their desire (o
see youth expand their educational opportunities
and graduate with a college 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 recery-
ing the Artesia Public Schools Lifetime Achieve-
ment Award for his support and generosity to the
school districl It takes canng people 1o make
things happen and Mack C. Chase is certainly
recogmized as one of those caring people.
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Gateway Park Farmington Museum

Community leaders and industry profes-
sionals opened the interactive “Dinosaurs
to Drill Bits™ exhibil at the Gateway Park
Farmington Museumn in 2004. Coordi-
nated by museum perscnnel, exhibits were
designed and donated by more than 50
service companies and producing oil and
natural gas operators in the San Juan Ba-
sin. Industry support and local independent
producer commntmem. have created this
unique informational treasure. Visitors are
educaled 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 Albuquerque with
natural gas by 1930 and Calfornia by 1951
The Geovator simulates the drilling, hydrau-
hc 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-
eration from fossil fuels and t.\)mpdnson‘
with renewable energy resources. The
exhibits will be transportable, allowing for
direct use in area classrooms, Throg gh the
‘Dinosaurs to Drill Bits™ exhibit. New Mexico
independent producers can demonstrate
their commitment 1o environmental steward
ship, while celebrating the important devel-
opment of our natural resources

Musaum visitors tovr the “Dinasawr fa O Bits” Extulid

Western Heritage Museum

The Western Herit age Museum Complex
in Hobbs, New Mexico. “where oil, walter
and cowboys mix.” is a slrong partner
with the oil and gas industry in southeas!
New Mexico. The Museum devotes
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 aspeclts of the
industry. The museum’s most recent
exhibit displays historic stock cerlificates
frem the collection of Heinrich Wenning of
Cedar Crest. New Mexico. in December
2010, the museum displayed lanterns
to educate kids an the history of energy
sources to light the way. Because of the
generous suppor! of a local independent
producer, a 1930s derrick and pumping
jack have recenlly been relocated to the
front of the museum. Several oil and gas
producers located in southeast New Mexico
are participating in an  upcoming remodeling
project of the South Gallery at the Heritage
Museum. The updated e Xhlbll'\ will include
the development of modules that will
tell the story of the search for, discovery
of z2nd production of oil ang gas in New

N
W

Mexico. Future plans include recreating an
dUlhe"ltI\. cable tool outfit and a “"Shotgun
House.” There will also be a major exhibit
on olf 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
website, “The Complex is most fortunate
to have this kind of generous suppor as

it establishes the petroleum industry as

a major part of our interpretations and
p'z'ﬂvr‘t.'-lllcms at the Western Heritage
Museum.

An exhidn! &t the Western Hentage Ml"'“""‘



Merrion Oil & Gas Engineering Mentorship

Starting in 1994 with just one student, over
200 students in the Farmington area have now
compieted the Merrion Qi and Gas Engineer-
ing Mentorship program in the past 16 years. A
record 26 high school seniors participated in the
2010 class. Students 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 who da not pur-
sue engineernng in college are belter off for the
experience. The program is open {0 any inter-
ested high school senior or student at San Juan
College.

The Merrion Qil & Gas Engineering Mentor-
ship program gives students a real life immer-
sion in engineering principals. The program
links commeon-sense physical principals learned
in the classroom to actual scenarios like fore-
casting the perfarmance of an oil or gas well
Warking in small tearms, students analyze an
actlual property that is for sale in an oil and
natural gas auction. The students create a
spreadsheet based on their analysis of the loca
tion to build future predictions and determine
an economic value for the well. The groups
make formal presentations to Mermnon’s man-
agement and recommend a bid on the property
the group studied. Based on a consensus bid
orice, 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 auction
Although maost of the time they have been out
bid. Merrion has had a handful of successes on
properties recommended by therr 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 principles that apply to
disciplines beyond engineering. First and
forermaost, engineers apply knowledge to solve
problems. Most problems are simple and com-
mon sense and do not take rocket science {o
figure out. Every day, engineers in the oil and
gas industry must 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 caom-
panies of IPANM give back to the community
and provide opportunities to the schoal children
of New Mexice

LaeaJynp) Adisnpu




PSR
o

vs || Fast Energy Facts

PR

- Production:.

- Rankings (2009)
- B7in natural gas preduction (3.828
biffior: cubic fest per day)
- B¥in natural 9as proven resenes
{188 Uition cubie fest)
< & in il production {167 638 banels

per day)
= ¥ in ail proven reserves {7O0 million
harrals )

+ The 54 larges! operators in'New Mexico
produced 55,0 million barrets of bil in the
#Cai 2009, or about 150,895 bamels per
day.

= The S lgu.:;l vperaiors in New Nexico
p|0uu\,m 1.322 willion cubic teet of natusal
nas in the year 2009, or abaut 3.6 bilion
ourhic fowt t)n‘sl iy,

= There were 1,234 naw well completions in
2004, more than 3 new wells per day,

Economic:

» Land Grant Fermanent Fund:
- $9.548 billion talance as of
Seplembsar 30, 2010
= FY 2009 payout o 21 pubilic entitios o
$566 mullion _
- il ard natural gos make up 95% of
FEVEMIE g into the fand.

- Severance Tax Permnznen: Fung:
- $3.590 hilkon balance as of
Bepwember 30, 2010

+ New Masico jeceives 48% of tho 13 30,
Fedesul tinaml Royalty rom oil & gas
productionon e Federsl lands, lo!almq
more thoa $355 million in FY.2040.

+ Maw Mexico has a 36.4 cent per dalion
goscline tax and 4 43.4 cant e gabion
diesel fuel tax,

Mis’tellan’ébus:l

+  The'Dil and Gas Conservation Rule Egok
containg 184 sections o nearly 2,000 sules.
egulations and poceduras,

+ The Buresi of Land Mdnagﬁnk nt (BLM)
mANAges 1324 milionacres of surface and
26 million acres Of sub-surace (33% of New
Maxien),

. e Naw Mexco Siate Lang Office
MANAges siate rust Yonds. including 8.8
millien Acres of surlace and 134 million
acres of stb-surace,

+ Capacity of New Mexicn's two efinerics:
125,800 bamels of cnede o per day

+ The basic-definidion of an ‘inde |,u,ndu‘l
praduser ia a aon-integiated company’
welich Felenay neany all of He revenyes.
fram produclion al the wellhwad. They arg
principatly in the exoloration and nmdur:mn
segmerd of the indusiry,

Jobs:

= The'industry provides more than 13 ﬂ{lO
‘ciract jobis with an average salany of
$64 242 cumnpared 10 the-staie averaye of
$38,532 (2009}

Eiectricity Supply:

v BB C soal Firad, 29% Natural Gas Eired

(9‘?‘” Fossi Fuel)

© A8% HydroMWing SotaeBio-Fuals
Geoihermmil

Home Heating.Supply:

- B8% Natural Gas: 15% FropaneiLPE (83%
Duect Fossil Fuel)

. % Elactric & 5% Other/Nome
'Revgulatory'Age‘r\c'iés':»

. L«urcau of lLand Msan; agoment (BLM)

~ Enviranmestal Protection Agency (EPA)

,I- edaral ‘Aviation Adrmmaimt&f‘n {FAN)

- Dﬁnanm-,nl ol the Inzerem (L0t

= Moew Mexito Environmental U\L.Jarimr-m
INMFD\

= New Mexico Department of G Sarme & Fish:

[NMT“C F ¥

= New Mexico Ol Gonsérvation Divisinn

(NRAOT [p})

CE L Now Meaxico Stae Lond Dl‘ﬁu* NMQLO3

+  Slate His 0N Plc:‘,aervahnﬂ ’FJnIi_‘J {SHPD)Y
- -U’lllf'd Slates Ammy Corps of Enginaars
| [USACE)}
- Ultlibd bldll:‘: Deps r‘mnm of Agm_,lrlmrp
H R D

+ United Siali;js'}?_ir-:h & wiidiife Service

LU'SI“'L“-'S?
- LUnited States 25l “:ﬂrvu:a: (USF5y.



Fun Facts

- State Symbols:

*  State Aircraft - New Mexico's state gircraft
is the hot-air balloon. The nine dc.-r Albs-
quergue Infernational Balloan Fnec.ld i the
!d!t_}"St hot air b‘)lrom festival in the world.

+ State Amphibian - The: New Mexico
spadefoot toad n(“xpf-‘ multiplicata) is nog-
tumal and seoretive.

» State Bird - The roadrunner has been
New Mexico's state bird since 1948, 1 pre-
ters:runningG 1o I'lymg and has been clocked
at speeds of 15 miles per hour.

= State Tie - The bola tie is a necktie con-
sisting of a piece of cord or braided lealher
with decorative melal s secured with an
ornamental clasp or slide.

+ State Butterfly - The Sandia hairstreak
{Callaphrys machrlandnwdq discovered in
1959 atLa Cuava Canyon in Albuquerque.

+ State Capitol - Caller! the “Roundhouse,”
ithe state capitol bulding in Santa Fe is the
oaly round state capitol in the U.S, twas
designed to resemtde the Zia Sun Symbol
when viewed from above.

« State Cookie - The biscochito i5 a smal
anise flavored. shortbread cookie used
during special cefebralions, {twas handed
down thigugh-the generations sincg it was
treughl over by the first Spanish colonists
o New Mexica;

= State Fish - The New Mexico Cutthroat
Trout i3 native to the cold mountair streams
andg lakes of northern New Mexico.” Anglers
like the: salt fish for its fighting spirit,

- The State Flag has a yellow field and red
symisol--the colors of Spain, trought here
by :;xyloreru in 1540, The sncignt red sun

‘,fn wbol is from a Native American people
called the Zia.

- State Fossil - The best specimens of the
srnail theropod dinosaur, Coglophysis
bauri.are found at the guarry at- L:hcm
Ranch, nea ar Abiquiu, Neaw Mexico,

¢ State Flower- A member of the lily farmh'
the yucca- is sturdy as well as heautiful aud
grows as tall as a stall free.

+ State Gem Probably one of the nidest
gemstonas known, turquoise was, de&,sq-
(- . nated New Mexico's slate oemin 1967,

T L L e e s [,

State Grass - Blue gramma grass is val-
ued as forage and for:lz znidscaping and erp:

sion control. f is also used in driéd Nlower

arrangements.

State Insect - The Taranlula Hawk Wasp
figzs-a blue- bhck bo- y and bright rust-
colored wings. tmq is raledt among the
mosl painful mmm ing sect world.

State Mammal-- The Black bear can stand
and walk.on'its hind !eq_, ‘but: pra:fears all
fours. Its shufflinggail results irom sheir
hind legs being shghily longer than the
forelegs,

State Nickname - The "Land of Enchant-
ment” describes MNew Mexico's scenic
bcuut,’ and its sich history. This legend
was placed on New Mexico license plates.
in 1947, It was designated as the. offir izl
State Nickname in 1999,

State Seal - New Mexiciy's Great Seal has
il rmg:m in the 1851 formation of the Ter-
ritory of New Mexico, The tenitorial ssal
fealured an American eagle and the words,
“Great Seal of the Territory NM.” The motto
"Crescit Eundo,” or "It grows as it goes,”
was added in 1?62, and displays oi-a ban-
nes below the zagle. '

State Song - “0 Fair New Mexico" was of-
ficialty selected in 1917, The author, Eil?d—
beth Garrett, was the daughier of former
Lincaln’ Lounty Sheriff Pat Garrett, the man
who Killed Billy the Kid.

State Tree - The pinon is the official State

Tree. This slurdy, slow- -growng litfle ev-

ergreen flourishes over a vast area of the

state. ks tiny, tasty-nuts are a treat for New:

Mexicans,

State Vegetable - Chile iz 'a umque pari
of the: New Mexican:diat. Chileis 2 pun-

gent pepper that is h-:ll'"ve"'tt:d in- thc- eadly.
fall, toasted, peeled and servesd as. 3 dr.,lr‘

cous-siew. stuffed with: (.hr—*esn ar made

into a favosite recipe. Chile comes in red
and. green, together New Mexicans cafl it
“Christmas.”
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This publication is distrbuted as a service of the
Indepéndent Petroleum Association ef New Mexico.

For more information or lo requést additienal copies
please contact: :

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