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Mr. Chatrman Issa, and members of the committee. Good morning. | am Jack
Ekstrom, Vice President of Whiting Petroleum Corporation, a Denver-based, New York
Stock Exchange traded Exploration and Production Company. Whiting was founded in
1880 and has endured the ups and downs of the E&P business since then. Whiting
became a publicly traded company in 2003 and through acquisitions doubled the size of
the firm in 2004 and again in 2005. Those acquisitions provided three assets that today
comprise approximately 95% of our 345 million barrels of oil equivalent (BOE) reserves.
Those assets are the Postle Field, located in Texas County, Oklahoma; the North Ward
Estes Field located in Ward and Winkler Counties, Texas; and several properties in the
Williston Basin of North Dakota that provided Whiting with the toe hold that has
allowed us to become the number three oil producer in that state.

What sets Whiting apart from many of our peers is we are an oil company.
Based on either production or reserves we are approximately 85% oil. In January of
2012 our net production was just over 76,000 BOE per day. What has enabled Whiting
to grow production from 33,100 BOE per day in 2005 to over 76,000 BOE per day in
2012 is technology. Drilling horizontal Bakken wells in North Dakota is not a new
concept. Inthe late 1980’s and early 90's several operators were drilling horizontal
wells in the Bakken. However it was taking them XXX days and they were relying totally
on Mother Nature to provide the fracturing. Sometimes she provided it, sometimes she
did not. That activity was followed by a round of drilling in 2000 through 2005 in the
Elm Coulee Field in Richland County, Montana. In this round of drilling, horizontal wells
were drilled not in the Bakken Shale, but in a dolomitic section in what was identified
the Middle Bakken. These 4000 to 7000 foot laterals were fracture stimulated with one
big frac job. This effort was very successful and was responsible for the big production
increase that occurred in Montana during the early part of this century.

Whiting did not have a very material lease position in the Bakken in Montana, so
we tasked our technical staff to look other places in the Williston Basin and in other
basins where we might repeat what had occurred in the Elm Coulee field. We had
learned that we probably did not want to drill in the shale, we needed a poor grade
reservoir rock to provide the conduit for the oil to get from the shale to the horizontal
wellbore. Staff identified an area on the Eastern side of the Williston Basin in a very
lightly drilled area in Mountrail County, North Dakota. Whiting leased around 100,000
acres and drilled several wells utilizing the same technology that had been employed in
Montana and the results were not very encouraging. Other operators were also
attempting to get the Bakken to produce in North Dakota and they were also having
mixed results. In August of 2007 Whiting drilled a well named the Locken 11-22H. This
well was drilled across two sections, two square miles, with a lateral length of
approximately 10,000 feet. A new Frac Point technology being developed by Baker
Hughes was utilized where we ran 10 swell packers on the outside of the 4-1/2”
diameter pipe that was installed in the horizontal portion of the well. When swell



packers come in contact with hydrocarbons, they adsorb the hydrocarbon, swell, and
create a seal between the pipe and the rock walls of the borehole. This segregates the
horizontal wellbore into 10 separate sections. In between each set of swell packers is a
sliding sleeve that is opened by dropping successively larger ceramic balls to activate the
sleeves. This allows the horizontal wellbore to be hydraulically fracture stimulated 10
times, rather than just a single time as earlier technology allowed. This technology was
a game changer. The Locken had an Initial production rate over 1600 BOE per day.

Today, in the Bakken, Whiting drills down 10,000 vertically, close to two miles,
tums and drills a 6-1/4" diameter hole horizontally for another two miles. We run 4-
1/2” pipe in the well. Sliding sleeve technology has advanced and now allows us to run
up to 40 sliding sleeves and swell packers on the outside of the pipe. The drilling rig is
moved off, production facilities are constructed, frac tanks are moved on location and
filled with up to 50,000 barrels (2.1 million gallons) of water. A pressure pumping
company is moved on location and the wells are frac’d with up to 2 million pounds of
sand in 40+/- individual frac stages. This entire fracture stimulation treatment s
completed in around 24 hours. The pressure pumping company is moved off location
and the well is placed on production.

Our goal is to have zero gas emissions from the well during flowback. The
associated gas produced with the Bakken oil must be processed before it can be sold.
The gas has a high BTU content in its native state. Whiting has constructed two gas
plants in North Dakota; one in Mountrail County and a second in Stark County to
process this gas. Liquids are removed from the gas and we sell the residue into the local
market. We are processing as much gas from other operator’s wells as we are from the
wells Whiting has drilled. We have built two oil gathering systems and we are
transporting as much of the produced oll as possible from the basin via pipeline.

if the frac job is performed in Sanish Field, a micro-seismic survey of the frac is
recorded to determine what portion of the reservoir was frac'd. In March of 2010
Whiting completed the installation of 298 permanent seismic monitors across the Sanish
field. This installation allows us to record data and map the fracture stimulations to
determine the rock volume contacted with the frac job.

Much of what | have discussed would not have been possible even five years
ago. Unconventional resource plays and technology have impacted every facet of our
business from consummating the lease to reporting production. Because of the size of
the resource plays we have gone from leasing portions of townships to leasing counties.
To assist with this effort we have digitized lease records for entire counties. We
routinely drill a 20,000" horizontal well in 15 to 20 days. We utilize technology to send
information being recorded at the bit to the surface in real time. The engineers and
geologists in Denver can access this information at their desk. Sliding sleeve technology
has continued to advance. Whiting was the first company to pump a 24 and 40 stage
frac utilizing sliding sleeves.



We have a rock lab located in our Denver office where we have two scanning
electron microscopes (SEM) to help us understand how oil is produced from these
unconventional reservoirs. The resolution with these microscopes is about a nanometer,
about the size of a methane molecule. The Helios Nanolab 650 SEM allows us to create
a 3D visualization of a cube of the reservoir rock. With this 3D visualization we can
examine the size and shape of the pore throats in the rock. What we have learned is
although natural gas will flow through a shale, i.e. the Barnett, oil molecules are too
large to fit through the pore throats. We need to find a pseudo-reservoir located in
proximity to the shale to allow oil to be produced. Our goal is to transfer what we have
learned in North Dakota to other basins. We are actively working in the DJ Basin in
Colorado and the Delaware Basin in West Texas. In each of these areas our results are
encouraging. We believe there is potential to utilize what we know in several other
prospects located.in other basins in the Lower 48 states.

How does this translate into jobs? When Whiting went public in 2003 we had
110 employees. As of July 1, 2012 Whiting employed 766 individuals. In Whiting we
currently have over 200 open positions. Currently we have 24 drilling rigs operating in
North Dakota and Montana drilling in the Bakken play. A drilling rig employs
approximately 25 individuals. A frac crew employs approximately 65 individuals and we
have two full time frac crews employed. There are approximately 40 vendors involved
in the drilling of a well. If each vendor had one employee, that would be another 40
jobs. Add it all up and it approaches 700 indirect jobs created by our activity. These
people need a place to live, they need food, and schools and Wal-marts. The impact of
our efforts on the economy is far reaching.

We are fortunate that the Bakken exists in North Dakota and Montana. Much of
the surface and mineral ownership in North Dakota is by individuals with a minor
ownership by the federal and state governments. Obtaining permits in North Dakota is
a reasonable process. The one area we are having difficulty is in Stark County, North
Dakota near Theodore Roosevelt National Park where there is federal surface and
mineral ownership (the park is off limits). The average time to receive an approved
federal drilling permit is 298 days. On average we receive an approved drilling permit
from the North Dakota Industrial Commission in less than 40 days. Many in government
are not aware that a federal drilling permit is required even when the federal
government owns none of the surface and a minute fractional interest in the subsurface
minerals.

A topic getting a fair share of attention these days is the price of gasoline at the
pump. Gil companies get lumped together and get blamed for the price of gas. In this
regard, Whiting is similar to the farmer, we are price takers. We try to protect our cash
flow utilizing hedges and the commodity markets but we have little influence on the
overall price. To impose legislation that would make it more expensive to produce oil
would make no sense. Along those lines, the Keystone XL pipeline was {or will be)
scheduled to transport around 200,000 barrels per day of North Dakota production to



refining markets. This would be most beneficial and help alleviate the high price
differentials that have been experienced in North Dakota. This would improve the net
backs and increase the royalties paid to the Federal Government, the State of North
Dakota and the private mineral interest owner.

Whiting, like the vast majority of our peers, strives to be a good steward of our
assets for our shareholders, for the state and governmental areas where we operate,
and for the mineral interest owners who have allowed us to develop their resource. We
strive to be good stewards of the environment to preserve the environmental resource
for future generations.

| am providing a Whiting map of operations in North Dakota to the committee. It
provides graphic evidence of how our operational focus, and many other operators, is
on private and state-owned lands, On this map the green shaded acreage is federally
owned. You will note that in comparison to private and state-owned acreage, there is
little drilling, though the federal acreage is clearly within the areas known to be
productive., Why? Because the process on federal lands is so bureaucratic and time-
consuming, that companies avoid federal acreage if at all possible. That is why white oil
production on private lands increased 14% last year, it was down 11% on federal lands.
If the Bakken were largely on federal lands, most producers would be tied up
somewhere in the federal process, production would be considerably lower, and North
Dakota would not be enjoying 3% unemployment and a billion-plus dollar budget
surplus.

This is not only the case in North Dakota. The federal government owns millions
of acres prospective for oil and gas across the Inter-Mountain West. The unmistakable
conclusion is that the prosperity, the jobs, the harvest of domestic resources — from
unconventional ol and gas plays, enhanced recovery projects and technology
breakthroughs to come —can only be realized to their potential by mandating that the
Department of the Interior: produce a specific plan to encourage development; provide
leasing certainty and streamline oil and gas permitting.

Interior has not executed any of the above, to the detriment of the Federal
Treasury. Instead it is pursuing additional regulation and regulatory burdens that would
further hamper oil and gas development on federal lands. While permits now take 10
times the mandated time span to be issued, Interior is seeking to regulate well
completion operations despite the fact that federal regulation would directly overlay
and duplicate regulation already required on federal lands. The department has neither
the staff nor the technical expertise to regulate such activities. The cost of the proposed
rule for 13 western states, as calculated by John Dunham and Associates for Western
Energy Alliance, is 51.6 billion annually. A copy of the Dunham report is attached for the
committee’s reference.



It must be noted, that individual states have effectively regulated such
operations for decades, including on federal lands. Of the one million plus wells
hydraulically fractured since the 1950s, not a single case of contaminated drinking water
has been documented. And, | would point out to the committee that the current
Secretary of Interior regulated hydraulic fracturing when he was Director of Colorado
Department of Natural Resources. He did not see any requirement for federal oversight
at that time, approving hundreds of permits to drill and approve attendant hydraulic
fracturing operations. He was quoted last month, however, as saying, “State regulation
ts not good enough for me.” This declared position has been assumed despite dramatic
technological advances since his tenure at the Colorado DNR.

The spectre of additional federal regulatory burden, coupled with the
department’s disingenuous and deceptive statements over many months relating to so-
called “unused” leases, have led many operators including Whiting, to make federal
acreage the last choice for development. Our strategy is to lease private lands and state
lands, while avoiding federal lands and related costs and delays if at all possible.

The direct result is declining federal leasing and federal revenues, missed
opportunities to reduce federal balance of payments deficits, and above all good paying
jobs that could employ hundreds of thousands across the West are not being
developed. The North Dakota template could and should be the model for Western
States with prospective oil and gas resources under federal lands. Reascned regulation
and partnership with resource developers works well. These are not lands with National
Parks, wilderness, monuments or other special designations —these are lands
designated for multiple use. Unfortunately one of their most valuable uses is being
unnecessarily constricted by regulatory zealotry in the leadership of the Department of
interior.

Thank you for the opportunity to present our views.



# The Winniag Fide of Evovemies

MEMORANDUM

TO: Kathleen Sgamma, VP of Government & Public Affairs, Western Energy Alliance
FROM: John Dunham, Managing Partner

DATE: hane 11, 2012

RE: Business Impact of Proposed Changes to Well Completion Regulations

As per your request, we have examined the impact of a proposal that would require that
companies drilling new wells for the extraction of petroleum products submit a plan outlining the
details of well completion operations for approval prior to performing them. The proposed
regulation is being promulgated by the US Department of Interior’s Bureau of Land
Management (BLM) and as currently written would apply only to federal wells on or impacting
Federal and Indian lands, or split estate lands. However, this definition is remarkably broad and
could potentially be applied to companies drilling on private lands in the western states. !

In fact, assuming a best case scenario, where the BLM approves 100 percent of all applications
and assuming capital costs of only 7 percent, these regulations — if applied to all projects in the
western states — would cost at least $1.226 billion annually based on the carrying costs of the
project. Based on the discounted lost value of petroleum output, the proposed regulations would
cost about $1.342 billion annually. Averaging these two methods together suggests that a
reasonable estimate for the cost of this proposed rule as applied to drilling in the western states is
just over $1.284 billion. The average cost per well is estimated at $253,800. This figure does not
even include the cost of the regulations for existing wells than will require re-work or re-
stimulation. A conservative estimate of this cost is upwards of $233,100 per well or about $273
million per year. Total aggregate annual costs for new permits and workovers would be at
least $1.499 billion and as high as $1.615 billion.

Proposed Regnlation and Background:

The US Department of the Interior, Bureau of Land Management (BLM) recently proposed
amendments to current regulations (43 CFR 3160.0-3) that would require significantly more
permitting and operational expenses for companies drilling and completing oil and gas wells on
federal lands.”> While BLM claims that the amendments would not constitute a major change in
existing regulations, the new rules would add a large number of new requirements for companies
exploring for, and producing, oil and natural gas on federal and Indian lands. This rule change
would among other things require operators to:

* Provide additional information and meet new requirements for all well stimulation
(completion) activity when applying for a permit to drill (APD). A similar application
would need to be filed prior to performing additional stimulation on an existing well,

The BLM would have to review and verify the additional completions requirements when
approving these permits.

o Submit additional cement bond logs for review and approval prior to completing the well.

For the purpose of this analysis the western states include: Arizona, Colorado, Idaho, Montana, Nebraska,
Nevada, New Mexico, North Dakota, Oregon, South Dakota, Utah, Washington, and Wyoming

2 Bureau of Land Management proposed rule RIN 1004-AE26: Oil and Gas; Well Stimulation, Including
Hydraulic Fracturing, on Federal and Indian Lands



e Report the specific source of water used in well completion operations.
Submit a detailed engineering design and other information related to well stimulation
operations to the BLM for approval.

* Submit detailed information related to how they will handle or treat all recovered fluids
from well stimulation activities.

¢ Perform a successful mechanical integrity test prior to commencing any well completion
activities.

» Store detail to the agency how recovered fluids are disposed of.

While many of the requirements are simply clarifications or minor additions to the existing
permitting process, other components may add significantly to the cost of drilling and
completing an oil or gas well. Obviously there will be additional costs to both operators and to
the government simply due to the increase in the administrative burden contemplated by these
rules. The potential for delay resulting not from any direct operational activity, but rather from
waiting for permits and paperwork to be processed, could lead to significant financial costs for
both operators and investors.” While any additional costs would reduce drilling activity (since
marginal wells would no longer be financially practical to develop), were these costs to be high
enough they could preclude companies from developing any additional resources on BLM-
controlled or impacted land. This is particularly true for wells requiring some sort of workover
or refreatment in order to continue to maximize their output. Since the new regulations will also
apply to these wells, operators maintaining many of the current 90,452 producible and service
drill holes on Federal leases will also experience greatly increased costs over time.*

Currently, once a company has obtained a lease for mineral extraction on Federal lands, and once
it has completed a lengthy environmental analysis under the National Environmental Policy Act
(NEPA) process, it must apply for a permit to actually begin drilling. The Energy Policy Act of
2005 specifies that BLM must approve Applications for Permit to Drill (APD) within thirty days,
yet according to Bob Abby, the Director of the Bureau of Land Management, the average permit
time 1s 298 days, * and depending on the field office, it is not that uncommon for APDs to take
years.® In addition, data on the number of actual permits outstanding is not generally available in
a timely fashion from BLM, making it difficult to estimate the actual amount of time needed to
currently process a permit; however, the agency expects to process 5,500 APDs in fiscal year
2012 under the existing regulatory structure.

Estimated Number of Wells Impacted by the Proposed Regulation:

3 BLM already takes about 10 months to approve an APD and there is a substantia] backiog.

See: US Bureau of Land Management, Well Stimulation Proposed Rule: Economic Analysis and Initial
Regulatory Flexibility Analysis, at: www.regnlations.gov/#ldocumentDetail; D=BLM-2012-0001-0003.
Cappiello, Dina, New process to expedite drilling on public lands, Associated Press, April 3, 2012, On-line
at: www.newsvine.mobi/_news/2012/04/03/11002223-new-process-to-expedite-drilling-on-public-lands
Sgamma, Kathleen, Vice President of Government & Public Affairs, Western Energy Alliance, Testimony
Before the House Natural Resources Committee Subcommitiee on Energy and Mineral Resources
Legislative Hearing on HR. 4381, HR 4382 and H R 4383, April 26, 2012,

Secretary Salazar Visits North Dakota’s Oil Boom, Unveils Initiatives fo Accelerate Drilling Permits and
Leaseg on Federal Lands, US Department of Interior, Bureau of Land Management, Press Release, April 3,
2012, available at: www.bim.gov/wo/sten/info/newsroom/2012/april/nr_04_03_2012.htenl
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The Bureau of Land Management does not release detailed statistics on pending permits,
however, a good estimate of the number of wells impacted by this proposed rule can be
developed based on state perrnittin% information. This analysis examines the impact of the
proposed rule in 13 Western states.” Based on data from state regulatory authorities, there are
approximately 12,300 oil wells, and 14,100 gas wells currently in the process of receiving a
permit, or permitted but not yet drilled. Only some of these wells are on Federal or Indian lands,
so not all would be required to go through the extra permitting process. In addition, at the
present price for oil and natural gas, not all of the wells are economically viable. In fact, in many
areas natural gas wells in particular are being capped because the actual cost of production
exceeds the price of gas.

This analysis examines these wells as individual units at the state level. It estimates the number
on federal permit lands based on a linear estimate of the number of permits issued over the past
24 years. In addition, the analysis assumes that no wells will be drilled in states where the
average profits from either oil or gas plays are less than zero. Based on these limiting
assumptions, the proposed regulation would impact about 1,800 currently proposed oil wells, and
about 3,250 gas wells. Table 1 below outlines the number of wells currently waiting for permits
or for drilling to commence by state, along with an estimate of impacted wells.

Table 1
Estimated Oil and Gas Wells Waiting to Be Permitted or Drilled

| Estimated Total | | Estimated Impacted
State Oil Wells Gas Wells  Total Wells Qil Wells Gas Wells Total Wells
Arizona 3 1 4 - - -
Colorado 3,187 5,718 8,905 212 380 597
ldaho - 5 5 - - -
Montana 398 240 638 63 - 63
Nebraska 106 11 117 - - -
Nevada 14 14 27 - - -
New Mexico 4,519 2,564 7,083 700 - 700
North Dakota 1,993 6 1,999 99 - 99
Oregon - 6 6 - - -
South Dakota 22 2 24 1 - 1
Utah 1,392 2,098 3,490 252 380 632
Washington - 3 3 - - -
Wyoming 685 3,461 4,146 491 2,480 2,971
Total 12,318 14,129 26,447 1,818 3,240 5,058

This of course represents only one moment in time. Were natural gas prices to rise above their
current low levels, the resulting number of wells that could be impacted would increase
substantially. In addition, were the Federal government to open more areas for oil and gas

§ Arizona, Colorado, Idaho, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oregon, South
Dakota, Utah, Washington, and Wyoming.



exploration and leasing the number could also increase well beyond what is currently considered
in this analysis. In fact, according to a report by the Congressional Research Setvice oil
production on federal on-shore leaseholds was down slightly between 2007 and 2011.°

According to the BLM in its cursory examination of the benefits and costs of these proposed
regulations, approximately 3,100 wells would be impacted each year. This analysis examines
only the current impact of the proposed rules — in that they will impact 5,058 existing permits.
No assumptions are made as to future permits on either existing or future leases or costs incurred
on existing wells that may need future stimulation or acidization. Recent research conducted for
the American Petroleum Institute suggests that about 93 percent of gas wells are completed with
hydrauhc fracture, and of these about 1.6 percent require some sort of work-over in a given
year.'® Based on these figures, and the number of wells on Federal leases, it is estimated that as
many as 1,346 wells per year will need some sort of rework that falls under these regulations

Meodel Data and Assumptions:

This mode] was developed for the Western Energy Alliance by John Dunham and Associates
(JDA), a New York City based economic consulting firm. It is based on a wide range of data
sources and assumptions, each of which impacts the final results. JDA has strived to ensure that
the assumptions are as cautious as possible leading to what is likely a low estimate of the overall
cost of the proposed rule. Each of these assumptions, along with the data used in the
development of the models in detailed below:

Average Drilling Costs are estimated based on data derived from the US Department of
Commerce, Bureau of Economic Analysis, by the Minnesota IMPLAN Group in 2010, These
data come from the Input/Output accounts of the United States. These data present detailed
figures on the input costs for oil and gas well drilling including wages, capital costs, leasing
costs, and costs of various materials and services used in the drilling and completion of oil and
gas wells. The data are from 2010. The figures used in this model are based on the average cost
per dollar of output (basically sales) multiplied by the estimated sale of oil and natural gas as the
wellhead in each state as of 2011 which are the latest data available. Annual average prices and
production volumes by state are gathered from the US Department of Energy.’' Costs are
divided between exploration/leasing/permitting, drilling and completion based on the type of
input and labor costs are divided based on input commodity and service costs with about 52.4
percent of the drilling/completion cost assumed to be for drilling and the rest for completion. '

Production Costs are estimated based on data derived from the US Department of Commerce,
Bureau of Economic Analysis by the Minnesota IMPLAN Group in 2010. These data come

Humphries, Mare, US. Crude Oil Production in Federal and Non-Federal Areas, Congressional Research
Service, March 20, 2012, at: hitp://cnsnews.comy/sites/defauli/files/documents/CR Sreport%6200
iI%20Production.pdf

Shires, Terri and Miriam Lev-On, Characterizing Pivotal Sources of Methane Emissions from
Unconventional Natural Gas Production, prepared by URA. Corporation and the LEVON Group for the
American Petroleum Institute and American’s Natural Gas Alliance, June 1, 2012.

See for example: Domestic Crude Ol First Purchase Prices by Area, US Depariment of Energy, Energy
Information Administration, at: www.eia.gov/dnav/pet/pet pri_dfpl k ahtm

The model is based on average costs and revenues. These can vary greatly by play, product and individual

well,
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from the Input/Output accounts of the United States. These data present detailed figures on the
input costs for oil and gas production including wages, capital costs, leasing costs, and costs of
various materials and services used in the exploration/leasing/permitting, production,
infrastructure development and reclamation of oil and gas plays. The data are from 2010. The
figures used in this model are based on the average cost per dollar of output (basically sales)
multiplied by the estimated sale of oil and natural gas as the wellhead in each state as of 2011
which are the latest data available. Annual average prices and production volumes by state are
gathered from the US Department of Energy.'> Costs are divided between different activities
based on the type of input and labor costs are divided based on input commodity and service
costs.

Anticipated Revenues are based on data from the US Department of Energy. It is simply equal
to the annualized price of either oil or natural gas at the wellhead (by state) multiplied by annual
production.” Revenues per well cannot be derived simply by dividing this by the number of
producing wells since oil and gas wells tend to have either a hyperbolic or an exponentially
declining production trend. Based on discussions with industry principles, a well will generally
not be drilled and put into production unless it can recoup at least the direct drilling costs in the
first year after completion. Using this assumption and a simple declining exponential function,
the model suggests that about 97 percent of the production occurs in the first 4 years after
drilling. The four year production total (multiplied by the current price of either oil or gas) was
used to estimate total revenue per well. Operating costs were then multiplied by 4 to reflect the
economic life of each well.

The Number of Wells To Be Drilled is estimated based on data from individual state permitting
authorities. Each authority uses different methods to identify whether wells are gas or oil {or
both) and the wells” stage in the production process. While complete standardization between
the states is not possible, in general it is possible to label a well as oil or gas, and as in some
stage of pre-production. These are aggregated for each state and the summary results are shown
on Table 2 on the following page.

The Number of Producing Wells is also estimated based on data from individual state permitting
authorities. Again, each authority uses different methods to identify whether wells are gas or oil
(or both) and the wells® stage of production. While complete standardization between the states
is not possible, in general it is possible to label a well as oil or gas, and that it is in some stage of
production. Water wells, disposal wells, capped wells, injection wells, and other operations not
directly used to extract petroleum are not included. A summary of these wells is also included in
Table 2 on the following page.

The Number of Wells on Federal Land is estimated based on a linear trend of permits issues by
state. These data come directly from the Bureau of Land Management.”® Based on a linear
irend, the BLM will approve 5,841 drilling permits on all Federal land in 2012, of which 87
percent (5,058) will be in the 13 subject states.

¥ Seefor example: Domestic Crude Oil First Purchase Prices by Area, US Department of Energy, Energy _

" ‘Information Administration, at: www.eia.gov/dnav/pet/pet_pri_dfpl_k_a.htm
Tbid. '

15 Number of Drilling Permits Approved by Fiscal Year on Federal Lands, US Department of the Interior,
Burean of Land Management, November 9, 2011. Available on-line at:
www.blm.gov/wo/st/en/prog/energy/oil_and_gas/statistics.html




The Number of Wells requiring Rework: is estimated by multiplying the 90,452 existing wells
on Federal leases by 87 percent (the estimated percentage in the 13 subject states) and then by 93
percent (the percentage completed using hydraulic fracture) and then by 1.6 percent or the annual
rework rate in a given year.'® Under these assumptions 1,171 wells in the subject states will
require re-work in a given year.

Table 2
Summary of Wells Included in The Cost Analysis
| Estimated Number of Wells in |
Permitting
Production Process Federal Permit Process Impacted
Oil 108,753 12,318 1,818 1,818
Gas 92,915 14,129 3,675 3,240
Total 201,668 26,447 5,493 5,058

The Number of Impacted Wells is calculated by taking the number of estimate permits on
Federal lands (see above) and dividing them into oil or gas wells based on the overall number of
oil versus gas wells in each state that are currently in the permitting process. These figures are
then adjusted downward to remove all wells in states where the average oil or gas well would be
unprofitable. While this does not mean that individual wells would not be profitable, and
therefore subject to this new rule, it does ensure that the estimated costs calculated as part of this
analysis are conservatively estimated.

The Discount Rate used in this analysis is 7 percent based on the rate used in the BLMs cursory
analysis of the benefits and costs of these regulations.!” The Federal government recommends
that significantly lower discount rates be used in internal analyses; however, the cost of capital
for govemment projects is significantly lower than that for risky ventures like oil and gas
exploration, drilling and production. Industry sources have suggested to JDA. that a discount rate
of 12 to 15 percent is generally standard in the financial decision-making process;'® however,
this could not be independently substantiated. Therefore, this analysis assumes a cost of capital
equal to the coupon of non-investment grade corporate bonds as of April 23, 2012."

The Number of Delay Days is invariably difficult to predict since the permit in question
currently does not exist. The proposed rule does not propose a limit on the number of days that
the BLM can take to either approve or reject the permit. Currently the agency is taking about 10
months to approve a drilling permit, and there is already a substantial backlog. No additional
funds to enforce the proposed rule could be found in the FY 2012 Federal Budget, so the agency

16 Shires, Terri and Miriam Lev-On, Characterizing Pivotal Sources of Methane Emissions from

Unconventional Natural Gas Production, prepared by URA Corporation and the LEVON Group for the
American Petroleum Institute and American’s Natural Gas Alliance, June 1, 2012,

See: US Burcau of Land Management, Well Stimulation Proposed Rule: Economic Analysis and Initial
Regulatory Flexibility Analysis, at: www.regulations.gov/#!documentDetail; D=BLM-2012-0001-0003.
John Dunham and Associates interviews with various industry principles and staff of drillers, operators,
service companies and leaseholders.

From Bloomberg.com at: www.bloomberg, com/markets/rates-bonds/corporate-bonds/
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will be required to process at least 5,000 expanded permit applications with its current staffing
levels. As such it is probably not unreasonable to assume that the approval time for these
permits with the additional requirements to add about a third of that of approving the existing
drilling permits, and will likely be much longer. In this analysis, it is assumed that the additional
permitting time will be about 49 days. This is based on a Monte Carlo analysis using a log-
normal function and assuming an average increase in permitting time of 47 days, with on outside
change of either zero additional days or 99 additional days (which is one-third of the current
permitting time). In addition to this, it is assumed that about 13.5 additional days will be needed
in between the drilling of a well and the stimulation process. Again, a Monte Carlo analysis is
used which assumes a median of 7 additional days and an outside chance of either zero or 30
days.

Additional Casing Costs will be required under the provision that requires casing to protect the
“usable groundwater” where this is defined as water containing 10,000 parts per million of total
dissolved solids. This change in definition of usable ground water will require operators to run
deeper surface casing, two stage cementing on the production casing or the addition of an
intermediate string of casing. Currently this casing is brought down to an average depth of about
2,000 feet, but may now have to be brought down to a depth of 4,000 or even 7,500 feet or
deeper depending on conditions. It costs about $37 per foot for casing of this type. Again, using
a Monte Carlo simulation it is estimated that each well will require approximately 2,350 feet of
additional casing.

Additional Cement Bond L.og: The new regulations will require operators to maintain an
additional Cement Bond Log for all pipes and other surface operations. This is an analysis which
provides a representation of the integrity of the cement job on pipes and is generally only
required or used on drill casings. According to the BLM this will be required on about $9,000
per well and will be required on 97.5 percent of covered wells.”® However, on top of the cost of
the CBL. operators will need to ensure that all drilling and field equipment is maintained at the
site while the cement cures. Cost estimates provided by companies operating in the Williston,
Piceance and San Juan basins suggest that on average the hourly cost for maintaining this
equipment on-site (and idle) is as much as $1,950. Costs can be even higher in areas where
deep, horizontal wells are being drilled. Assuming that 72 hours of additional delay time is
required for the cement to cure this would mean that each well would require an additional
$140,400 expense simply to cover the down time for the rig while the operator is completing the
CBL, meaning that the total cost for this requirement will be $145,665 per well.

Mechanical Integrity Tests are assumed to be required on 20 percent of wells prior to
commencing stimulation operations, and that these tests are assumed to cost approximately
$10,000 as per the BLM.?!

The Permit Approval Rate is assumed to be 100 percent. This ensures that the estimated cost
generated by the model will be the lowest possible. A lower approval rate would result in a

» See: US Bureau of Land Management, Well Stimulation Proposed Rule: Economic Analysis and Initial

Regulaiory Flexibility Analysis, at: www.regulations.govi#documentDetail; D=BLM-2012-0001-0003.
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higher cost of the proposed rule. The administrative cost to operators is assumed to be only $495
per well as per the BLM.*

Detailed Results — Cost of the Proposed Regulations:

Based on the data and assumptions presented in the prior section it is possible to calculate the
anticipated cost of the proposed rule on the oil and natural gas industry. There are two potential
ways to calculate this cost. The first assumes that development stops for a period of time while
the permitting/verification process takes place. The capital already tied up in the development of
the well during this time can be discounted at a reasonable rate of interest which would represent
the direct cost fo the driller/producer. This method assumes that the well development would
continue unabated following the completion of the regulatory process and that production from
the well would occur at the same rate and with the same revenues as would have occurred 62.5
days earlier. In such, this model simply represents the additional cost of capital to the producer.

Table 3
Summary of Estimated Costs by State
State Method 1 Method 2 Average

AZ Arizona 5 - 5 - S -
co Colorado g 140,597,918 ¢ 144,944,919 § 142,771,418
ID idaho s - S - 5 -
MT Montana S 15,676,353 S 17,450,231 § 16,563,292
NE Nebraska s - s - s -
NV Nevada 5 - S - 5 -
NM New Mexico S 167,170,616 S 169,003,720 § 168,087,168
ND North Dakota $ 25,147,180 % 33,310,119 $ 29,228,649
OR Oregon $ -8 - S -
Sb South Dakota 5 253,752 § 286,759 S 270,256
Ut Utah S 150,566,431 & 159,886,215 § 155,226,323
WA Washington 5 - [ - s -
WY Wyoming [ 726,475,894 § 817,064,564 S 771,770,229
Total Total 13 States S 1,225,888,144 § 1,341,946,527 S 1,283,917,335

A second method can be used to calculate the cost to the industry. Under this method, it is
assumed that the overall cost of completing a well would remain the same; however, there would
be a delay to the producer in realizing a return. Under this model, the value of production over
the delay period is discounted back representing a lost return on capital.

While either method can produce a reasonable assumption for the overall cost of the regulations,
the magnitude of the difference between them would be impacted by the current market price of
petroleum products and capital. In a market where prices are high, the ost return on capital
would produce a higher figure, where in a market where interest rates are relatively high, the cost
of capital method would produce a more substantial loss estimate. As such, the average value
between these two approaches should serve as a good estimate of the cost of the proposed rule.

= Ibid.



Based on the first approach and the assumptions outlined above, the total cost of the proposed
rule would be just over §1.225 billion, with nearly 60 percent of that coming from operations
located on Federal lands in Wyoming. The second approach, which examines the lost value of
production, leads to a forecast loss of about $1.342 billion, with Wyoming again accounting for
the bulk of this cost. Table 3 on the prior page shows the estimated losses by state based on the
two approaches.

The arithmetic average of these estimates is $1,284 billion which is John Dunham and
Associates’ estimate of the overall cost to the oil and gas industry of the proposed rule based on
the existing wells in the regulatory pipeiine. As the rule will impact future operations, it may
also have significant costs as long as the industry continues to operate on Federal leases. This
analysis does not examine future costs nor does it examine costs incurred for additional well
stimulation efforts on existing — and either currently producing or capped wells.

Table 4
Cost Component Comparison

BLM Percent DA Parcent Diffarence

5 - 0.00% $ 56,404,007 4.39% § 56,404,007

Pre Completion Delay Costs s 0.00% % 38,326,948 2.99% 5 38,326,948

Administrative Costs s 3,798,558 652% S 2,503,710 0.20% § {1,294,848)

Enhanced Casing Costs 8 - 0.00% 5 439,793,100  34.25% 5 439,793,100
$ $
$ 5
5 5

Initial Delay Costs

Cement Bond Log Costs 44,383,350 76.13% 736,773,570 57.38% & 692,389,620
Mechanical Integrity Test Costs 10,116,000 17.35% 10,116,000 0.79% 5 -
Total Costs 58,298,508 100.00% 1,283,917,335 100.00% S 1,225,618,827

Table 4 above presents these costs in comparison with those documented by the BLM in its
cursory analysis of the benefits and costs of the proposed rules. As the table shows, the bulk of
the additional costs (about 36 percent) come from the additional well casing that the new rules
would require and 56.5 percent from the additional cement bond log. However, the costs related
to delays are so substantial that even eliminating the additional casing expense and accepting the
government’s estimates for Mechanical Integrity Tests and administrative costs as given, the
total cost to drillers and operators will still exceed $107 million even if the casing and cement
bond log costs were not included,

On a per well basis the regulations will cost about $253,800. Obviously this is an average as the
costs for a deep horizontal oil well on the Bakken will be significantly higher than that of a
shallower vertical gas well drilled on the San Juan Basin. However, the actual per well costs
could rise if the regulations were to eliminate the economic incentive for drilling marginal wells.
Were that to happen, only deep, horizontal plays with high expected returns may be drilled on
federal lands, and more marginal natural gas leases may simply lie fallow. Table 5 below
outlines the costs of the proposed rule based on an average oil/gas well.




Table 5
Cost Component Comparison per Well

BLM Estimate IDA Estimate
Initial Delay Costs S - S 11,151
Pre Completion Delay Costs S - S 7,577
Administrative Costs 8 751 5 495
Enhanced Casing Costs S - S 86,950
Cement Bond Log Costs 5 8775 § 145,665
Mechanical Integrity Test Costs S 2,000 S 2,000
Total Costs s 11,526 S5 253,839

Costs from Reworking Existing Oil and Gas Wells:

Since the new regulations will also apply to maintenance stimulation of existing wells, operators
maintaining many of the current 90,452 producible and service drill holes on Federal leases will
also experience greatly increased costs over time.” Assuming that wells require stimulation in
line with figures recently calculated for the American Petroleum Instifute, as many as 1,171
wells in the subject states will require re-work in a given year.”*

Assuming that re-work can re scheduled to minimize the costs and delays that will come about
due to the proposed rules, and that operators already perform integrity tests prior to re-
stimulation, these projects will incur additional costs related only to:

¢ Administration and permitting ($495 per well);

» Additional costs to ensure that casings meet the new requirements ($86,950 per well);

» Additional Cement Bond Log costs to ensure that all pipes and surface infrastructure
conforms to the new requirements ($145,665 per well);

Based on the assumptions above, operators will incur additional costs equal to over $233,100 per
well for the first re-stimulation event for all existing wells. Since it is difficult to determine the
actual number of wells on federal lands that will be cost effective to maintain once these
regulations are in effect, this analysis examines the costs for only one year. Assuming, therefore,
that 1,171 wells on federal leaseholds will require re-work, the cost of the regulations for just
workovers will be almost $273.0 million. This figure will only increase as wells require re-work
or new stimulation activities over time.

In sum, the above analysis suggests that these proposed regulations will have a significant impact
on the oil and gas production industry even without considering future discounted costs.

B See: US Bureau of Land Management, Well Stimulation Proposed Rule: Economic Analysis and Initial

Regulatory Flexibility Analysis, at: www.regulations. gov/#!documentDetail:D=BLM-2012-0001-0003.

M Shires, Terri and Miriam Lev-On, Characterizing Pivotal Sources of Methane Emissions from
Unconventional Naiural Gas Production, prepared by URA Corporation and the LEVON Group for the
American Petroleum Institute and American’s Natural Gas Alliance, June 1, 2012.
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About John Dunham and Associates:

John Bunham and Associates is a leading New York City based economic consulting firm
specializing in the economics of fast moving issues. JDA is an expert at translating complex
economic concepts into clear, easily understandable messages that can be transmitted to any
audience. Our company’s clients include a wide variety of businesses and organizations,
including some of the largest Fortune 500 companies in America, such as:

Altria

Diageo

Feld Entertainment
Forbes Media
MillerCoors
Verizon

Wegmans Stores

John Dunham is a professional economist with over 25 years of experience. He holds a Master
of Arts degree in economics from the New School for Social Research as well as a Masters of
Business Administration from Columbia University. He also has a professional certificate in
Logistics from New York University. Mr. Dunham has worked as a manager and an analyst in
both the public and private sectors. He has experience in conducting cost-benefit modeling,
industry analysis, transportation analysis, economic research, and tax and fiscal analysis. As the
chief domestic economist for Philip Morris, he developed tax analysis programs, increased cost-
center productivity, and created economic research operations. He has presented testimony on
economic and technical issues in federal court and before federal and state agencies.

Prior to Phillip Morris John was an economist with the Port Authority of New York and New
Jersey, the Philadelphia Regional Port Authority and the City of New York.
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Jack R. Ekstrom is Vice President, Corporate and Government Relations, Whiting
Petroleum Corporation. He joined the company in 2008 as Executive Director, Corporate
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Business Roundtable and past president of the Denver Petroleum Club. Mr. Ekstrom has
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