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Figure 8-1. Mineral Resources Leasable — Oil and Gas, Alternative A
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8.2.1 Well Count Summary

Table 8-2. Total Wells Drilled by Alternative, 2001 through 2020

Coalbed Natural Oil and Gas Number/Percent *

Gas Wells Wells Total Wells Federal of Total 2

Base Case’ 640 2,040 2,680 1,221/46%
Alternative A (No Action) 589 1,882 2,471 1,012/41%
Alternative B 479 1,588 2,067 608/29%
Alternative C 593 1,886 2,479 1,020/41%
Alternative D 592 1,877 2,469 1,010/41%

Source: BLM 2006b

" Percents are rounded and do not give exact well counts when multiplied by the total wells.
®Federal wells are calculated for each alternative after applying constraints in GIS.

®Base Case is from Table 7-4.

Table 8-3. Well Count By Area and Alternative, 2001 through 2020

Coalbed Moxa Overthrust | Total Wells

Natural Gas Arch Belts
Base Case’ 640 1,740 300 2,680
Alternative A(No Action) 589 1,605 277 2,471
Alternative B 479 1,373 215 2,067
Alternative C 593 1,609 277 2,479
Alternative D 592 1,606 271 2,469

Source: BLM 2006b
! Base Case is from Table 7-4.

Table 8-4. Total Producing Wells Drilled By Area, 2001 through 2020

Coalbed Natural Gas Moxa Arch Overthrust Belts Total Producing Wells®
Base Case’ 528 1,543 203 2,274
Alternative A
(No Action) 496 1,424 189 2,109
Alternative B 398 1,218 147 1,763
Alternative C 491 1,427 189 2,107
Alternative D 491 1,425 185 2,101
Source: BLM 2006b
' Abandonment Rates: Coalbed Natural Gas: Exploration 93%, Development 15%

Moxa Arch: No Exploration, Development 12%
Overthrust Belts: Exploration 68%, Development 21%
’Base Case is from Table 7-4.

8.2.2  Well Count Assumptions

The following assumptions will be used to project the number and types of wells to be drilled
and abandoned for Moxa Arch, Overthrust Belt, and CBNG in each alternative. Tables 8-2
through 8-4 were calculated based on the following assumptions.
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8221 MoxaArch Well Count Assumptions

Existing Producing Wells
13 wells per year ~ average abandonment rate

Future Activity: (Prediction estimates based on Section 7.5.2 and Table 4-1. Some reasonable adjustments were made for
historical success rates.)

Approximately 100% of wells to be drilled will be development wells
Approximately 0% of wells to be drilled will be exploration wells
Approximately 88% of development wells will be successful

No exploration wells

Baseline Development Wells (total wells without constraint)

Productive 1543 wells 76.2 wells per year average

Dry 197 wells 9.85 wells per year average
Total 1740 wells 87 wells per year average

Baseline Exploration Wells (total wells without constraint)

Productive 0 wells 0 wells per year average

Dry 0 wells 0 wells per year average
Total 0 wells 0 wells per year average

Baseline Total Wells (total wells without constraint)

Productive 1543 wells 76.2 wells per year average

Dry 197 wells 9.85 wells per year average
Total 1740 wells 87 wells per year average

8222 Overthrust Belt Well Count Assumptions

Existing Producing Wells
2 wells per year ~ average abandonment rate

Future Activity (Prediction estimates based on Section 7.5.2 and Table 4-3. Some reasonable adjustments were made for
historical success rates.)

Approximately 79% of development wells will be successful
Approximately 32% of exploration wells will be successful

Baseline Development Wells (total wells without constraint)

Productive 175 wells 8.7 wells per year average

Dry 45 wells 2.2 wells per year average
Total 220 wells 11 wells per year average

Baseline Exploration Wells (total wells without constraint)

Productive 28 wells 1.4 wells per year average

Dry 52 wells 2.6 wells per year average
Total 80 wells 4 wells per year average

Baseline Total Wells (total wells without constraint)

Productive 203 wells 10.1 wells per year average

Dry 97 wells 4.85 wells per year average
Total 300 wells 15 wells per year average
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82.2.3 Coalbed Natural Gas Well Count Assumptions

Future Activity. (Prediction estimates based on Section 7.5.2 and Table 4-1. Some reasonable adjustments were made for
historical success rates.)

Approximately 85% of wells to be drilled will be development wells
Approximately 15% of wells to be drilled will be exploration wells
Approximately 85% of development wells will be successful
Approximately 7% of exploration wells will be successful

20-well pilot project to be installed in year 10 (placeholder)

Baseline Development Wells (total wells without constraint)

Productive 527 wells 26 wells per year avg plus 20 wells in Year 10
Dry 93 wells 5 wells per year average
Total 620 wells 25.5 wells per year avg plus 20 wells in Year 10
Baseline Exploration Wells (total wells without constraint)
Productive 1 wells 0 wells per year average
Dry 19 wells 1 well per year average
Total 20 wells 1 well per year average
Baseline Total Wells (total wells without constraint)
Productive 528 wells 26 wells per year average
Dry 112wells 6 wells per year average
Total 640 wells 31 wells per year avg plus 20 wells in Year 10

8.3 Surface Disturbance

Because of the wide range of surface and geologic settings in the planning area, three models
have been developed to calculate the surface area disturbed as the result of oil and gas activities
in the planning area. The surface disturbance models comprise four main elements: a summary
of unit area disturbance assumptions that show the areas disturbed and reclaimed on a per well
basis, a well count element that specifies the number and types of wells being drilled, a timeline
element that places each activity relative to others in the process, and a spreadsheet that
integrates the first three elements to calculate the disturbed and reclaimed areas during the 20-
year study period. In Section 8.3.1, a model for wells drilled in the Green River Basin area is
presented. This model covers the majority of wells projected to be drilled within the planning
area over the next 20 years. Section 8.3.2 presents a model applicable to most wells drilled in
the Overthrust Belt portion of the planning area. These wells typically are deeper and have the
potential for encountering hydrogen sulfide (H,S) gas, which is poisonous. The larger rigs
required to drill the deep holes need wider roads and bigger drill pads. Safety requires an
additional emergency route if H,S is a possibility. Section 8.3.3 contains the model for potential
CBNG disturbance and reclamation within the planning area. Section 8.3.4 summarizes the
surface disturbance and reclamation calculations.

8.3.1 Green River Basin/Moxa Arch Model

Unit Area Assumptions

The following guidelines and assumptions will be used to calculate disturbance and reclamation
areas on a per-well basis.

Access Road Disturbance
Assumes construction 1 year before drilling begins.
Initial Access Road Disturbance Width
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40 feet (typically 30- to 40-feet wide)

211,200 square feet/mile

4.85 acres/mile

0.5 miles/well (typically 0.25- to 0.5-miles long)
2.42 acres initial disturbance per well

Long-term Access Road Disturbance Width
20 feet (typically 14- to 16-feet wide)
105,600 square feet/mile
2.42 acres/mile
0.5 miles/well (typically 0.25- to 0.5-miles long)
1.21 acres long-term disturbance per producing well
1.21 acres reclaimed per producing well within 4 years

Assumes approximately 20 feet of initial disturbed width reclaimed within 4 years
2.42 acres reclaimed per abandoned dry well within four years.
1.21 acres reclaimed per abandoned producing well within 3 years after abandonment

Drill Pad Disturbance
Assumes construction 1 year before drilling begins.
5 acres per well drilled
3.7 acres reclaimed per producing well within 4 years
1.3 acre long-term disturbance per producing well
5 acres reclaimed per abandoned dry well within 4 years
1.3 acre reclaimed per abandoned producing well within 3 years after abandonment

Pipeline Disturbance
50 feet initial disturbance width (typically 30 feet, but requests are usually for 50 feet)
264,000 square feet/mile
6.06 acres/mile
0.5 miles/well
3.03 acres initial disturbance per producing well
3.03 acres reclaimed per producing well within 3 years of installation

Powerline Disturbance
All Moxa Arch wells are powered by solar, wind generators, or natural gas.

Compressor Station Disturbance
10 acres per installation, remaining as long-term disturbance
Timeline Assumptions
The following assumptions will be used to determine the timeline of disturbance and reclamation
activities.

Existing Production
Area reclaimed per year

Sum of

(Long-term access road disturbance) * (13 wells abandoned per year, starting in
year 1) and

(Long-term drill pad disturbance) * (13 wells abandoned per year, starting in year
1).
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New Activity
Area disturbed per year
Assumes road and pad construction are completed 1 year prior to drilling; year 1 drilling
construction already completed.

8.3.2

Sum of

(Initial access road disturbance area) * (87 wells per year for 20 years, starting in
year 1),

(Initial drill pad disturbance area) * (87 wells per year for 20 years, starting in
year 1),

(Pipeline disturbance area) * (77 wells per year for 10 years, starting in year 1,
then 76 wells per year for remaining 10 years), and

(Compressor station disturbance area) * (8 stations per year for 20 years, starting
in year 1).

Area reclaimed per year

Assumes road and pad construction are completed 1 year prior to drilling; year 1 drilling
construction already completed; credit for reclamation taken 4th year after construction,
3rd year after drilling.

Sum of

(Initial access road disturbance area) * (11 dry holes per year for 10 years, starting
in year 4, then 10 dry holes per year for remaining 7 years),

(Initial drill pad disturbance area) * (11 dry holes per year for 10 years, starting in
year 4, then 10 dry holes per year for remaining 7 years),

(Initial access road disturbance area — long-term access road disturbance) * (77
wells per year for 10 years, starting in year 4, then 76 wells per year for remaining
7 years),

(Initial drill pad disturbance area — long-term drill pad disturbance area) * (77
wells per year for 10 years, starting in year 4, then 76 wells per year for remaining
7 years), and

(Pipeline disturbance area) * (77 wells per year for 10 years, starting in year 4,
then 76 wells per year for remaining 7 years).

Overthrust Belt Model

Unit Area Assumptions

The following guidelines and assumptions will be used to calculate disturbance and reclamation
areas on a per-well basis.

Access Road Disturbance
Assumes construction 1 year before drilling begins.
Initial Access Road Disturbance Width

50 feet (typically 30- to 50-feet wide)

264,000 square feet/mile

6.06 acres/mile

1.25 miles/well (typically 1-mile long plus H,S egress route)
7.58 acres initial disturbance per well
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Long-term Access Road Disturbance Width
28 feet (typically 20- to 24-feet wide)
147,840 square feet/mile
3.39 acres/mile
1.0 mile/well (typically 1-mile long)
3.39 acres long-term disturbance per producing well
4.19 acres reclaimed per producing well within 4 years

Assumes approximately 30 feet of initial disturbed width reclaimed within 4 years
7.58 acres reclaimed per abandoned dry well within 4 years.
4.19 acres reclaimed per abandoned producing well within 3 years after abandonment

Drill Pad Disturbance
Assumes construction 1 year before drilling begins.
10 acres per well drilled
7 acres reclaimed per producing well within 4 years
3 acres long-term disturbance per producing well
10 acres reclaimed per abandoned dry well within 4 years
3 acres reclaimed per abandoned producing well within 3 years after abandonment

Pipeline Disturbance
50 feet initial disturbance width (typically 30 feet, but requests are usually for 50 feet)
264,000 square feet/mile
6.06 acres/mile
1.0 mile/well
6.06 acres initial disturbance per producing well
6.06 acres reclaimed per producing well within 3 years of installation

Powerline Disturbance
10 feet (typically 30- to 40-feet wide)
52,800 square feet/mile
1.21 acres/mile
1.0 mile/well (typically 0.25 to 0.5 miles long)
1.21 acres initial disturbance per well
1.21 acres per year per well, reclaimed within 3 years of installation

Compressor Station Disturbance
None required

Timeline Assumptions

The following assumptions will be used to determine the timeline of disturbance and reclamation
activities.

Existing Production
Area reclaimed per year
Sum of
(Long-term access road disturbance) * (2 wells abandoned per year, starting in
year 1) and
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(Long-term drill pad disturbance) * (2 wells abandoned per year, starting in year
1).
New Activity
Area disturbed per year
Assumes road and pad construction completed 1 year prior to drilling; year 1 drilling
construction already completed.

Sum of

(Initial access road disturbance area) * (15 wells per year for 20 years, starting in
year 1),

(Initial drill pad disturbance area) * (15 wells per year for 20 years, starting in
year 1),

(Pipeline disturbance area) * (12 wells per year for 2 years, starting in year 1, then
11 wells per year for remaining 18 years),
(Powerline disturbance area) * (12 wells per year for 2 years, starting in year 1,
then 11 wells per year for remaining 18 years),
Area reclaimed per year
Assumes road and pad construction completed 1 year prior to drilling; year one drilling
construction already completed; credit for reclamation taken 4th year after construction,
3rd year after drilling.

Sum of

(Initial access road disturbance area) * (4 dry holes per year for 17 years, starting
in year 4),

(Initial drill pad disturbance area) * (4 dry holes per year for 17 years, starting in
year 4),

(Initial access road disturbance area — long-term access road disturbance) * (12
wells per year for 2 years, starting in year 4, then 11 wells per year for remaining
15 years),

(Initial drill pad disturbance area — long-term drill pad disturbance area) * (12
wells per year for 2 years, starting in year 4, then 11 wells per year for remaining
15 years),

(Pipeline disturbance area) * (12 wells per year for 2 years, starting in year 4, then
11 wells per year for remaining 15 years), and

(Powerline disturbance area) * (12 wells per year for 2 years, starting in year 4,
then 11 wells per year for remaining 15 years).

8.3.3 Coalbed Natural Gas Model

Unit Area Assumptions

The following guidelines and assumptions will be used to calculate disturbance and reclamation
areas on a per well basis.

Access Road Disturbance
Assumes construction 1 year before drilling begins.
Initial Access Road Disturbance Width
50 feet (typically 30- to 40-feet wide)
264,000 square feet/mile
6.06 acres/mile
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0.5 miles/well (typically 0.25- to 0.5-miles long)
3.03 acres initial disturbance per well

Long-term Disturbance Width
20 feet (typically 14- to 20-feet wide)
105,600 square feet/mile
2.42 acres/mile
0.5 miles/well (typically 0.25- to 0.5-miles long)
1.21 acres long-term disturbance per producing well
1.21 acres reclaimed per producing well within 4 years

Assumes approximately 24 feet of initial disturbed width reclaimed within 4 years
3.03 acres reclaimed per abandoned dry well within 4 years.
1.21 acres reclaimed per abandoned producing well within 3 years after abandonment

Drill Pad Disturbance
Assumes construction 1 year before drilling begins.
2 acres per well drilled
1.5 acres reclaimed per producing well within 4 years
0.5 acres long-term disturbance per producing well
2 acres reclaimed per abandoned dry well within 4 years
0.5 acres reclaimed per abandoned producing well within 3 years after abandonment

Pipeline Disturbance
50 feet initial disturbance width (typically 30 feet, but requests are usually for 50 feet)
264,000 square feet/mile
6.06 acres/mile
0.5 miles/well
3.03 acres initial disturbance per producing well
3.03 acres reclaimed per producing well within 3 years of installation

Powerline Disturbance
Powerlines will be installed in same trench as pipeline. No additional disturbance.

Compressor Station Disturbance
7 acres per installation, remaining as long-term disturbance

Timeline Assumptions

The following assumptions will be used to determine the timeline of disturbance and reclamation

activities.

New Activity
Area disturbed per year
Assumes road and pad construction completed 1 year prior to drilling; year 1 drilling
construction already completed.
Sum of

(Initial access road disturbance area) * (31 wells per year for 20 years, starting in

year 1, plus 20 wells in year 10 for pilot project),
(Initial drill pad disturbance area) * (31 wells per year for 20 years, starting in
year 1, plus 20 wells in year 10 for pilot project),

Final Reasonable Foreseeable Development Scenario for Oil and Gas
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(Pipeline disturbance area) * (27 wells per year for 20 years, starting in year 1,
plus 20 wells in year 10 for pilot project), and
(Compressor station disturbance area) * (3 stations per year for 20 years, starting
in year 1).
Area reclaimed per year
Assumes road and pad construction completed 1 year prior to drilling; year 1 drilling
construction already completed; credit for reclamation taken 4th year after construction,
3rd year after drilling.

Sum of

(Initial access road disturbance area) * (4 dry holes per year for 17 years, starting
in year 4),

(Initial drill pad disturbance area) * (4 dry holes per year for 17 years, starting in
year 4),

(Initial access road disturbance area — long-term access road disturbance) * (31
wells per year for 17 years, starting in year 4, plus 20 wells in year 14),

(Initial drill pad disturbance area — long-term drill pad disturbance area) * (31
wells per year for 17 years, starting in year 4, plus 20 wells in year 14), and
(Powerline disturbance area) * (31 wells per year for 17 years, starting in year 4,
plus 20 wells in year 14).

8.3.4

Table 8-5 shows the total new disturbed area, total reclaimed area, and net disturbed area for
projected new oil and gas activity in the planning area for each alternative. This activity includes
new drilling for conventional oil and gas, new drilling for CBNG, and abandonment of currently
producing wells as their recoverable reserves are depleted. The total acreages shown are greater
than the sum of state and fee and federal acreages because for 2001 and 2002, acreage was
calculated for only the total wells drilled. Projected surface disturbance does not include existing
surface disturbance from wells drilled prior to 2001.

Surface Disturbance Summary

Table 8-5. Summary of Surface Disturbance Calculations by Alternative

Baseline Alternative A Alternative B Alternative C Alternative D
State and Fee Initial Disturbed Area 15,495 15,495 15,495 15,495 15,495
Federal Initial Disturbed Area 13,643 11,371 6,700 11,418 11,243
Total Initial Disturbed Area 29,138 26,866 22,195 26,913 26,738
State and Fee Reclaimed Area 9,410 9,410 9,410 9,410 9,410
Federal Reclaimed Area 9,846 8,352 5,212 8,355 8,221
Total Reclaimed Area 19,256 17,762 14,622 17,765 17,631
State and Fee Long-Term Disturbed 6,085 6,085 6,085 6,085 6,085
Area
Federal Long-Term Disturbed Area 3,798 3,019 1,488 3,063 3,022
Total Long-Term Disturbed Area 9,883 9,104 7,573 9,148 9,107

Source: BLM 2006b

! Projected surface disturbance does not include existing surface disturbance from wells drilled prior to 2001.

8.4 Well Production

Future oil and gas production was estimated for the baseline scenario and each alternative by
using the well counts in combination with the production decline curve produced from data from
DWIGHTS database as described in Section 4.4. Kemmerer’s production historical decline

8-34

Final Reasonable Foreseeable Development Scenario for Oil and Gas




Kemmerer Field Office Planning Area

curve for oil and gas was created with historical production data from the DWIGHTS database
with estimated nominal decline for oil and gas resources and is as shown in Figure 4-15. Future
estimates utilized the decline curve of all wells averaged together for the planning area. The
resulting estimates of future yearly oil production and total oil production for the period 2001-
2020 are presented in Table 8-6 for the baseline and for each alternative.

Gas production was determined using a procedure similar to that for the estimate of oil
production. Information from gas well calculations and the CBNG well calculations was
combined and the resulting estimates of future yearly gas production and total gas production for
the period 2001-2020 are presented in Table 8-7 for the baseline and for each alternative.

Well production tables do not include production from existing wells drilled prior to 2001.
8.4.1  Well Production Summary

The estimates of future yearly oil production and total oil production for the period 2001-2020
are presented in Tables 8-6 for the baseline and for each alternative.

The estimates of future yearly gas production and total gas production for the period 2001-2020
are presented in Table 8-7 for the baseline and for each alternative.

Well production summary tables do not include production from existing wells drilled prior to
2001.

Table 8-6. Future Oil Production (in thousand [MBQ]) for the
Kemmerer Field Office area, estimated for the baseline and each alternative

Alternative A

Year Baseline (No Action) Alternative B Alternative C Alternative D
2001 134 134 134 134 134
2002 148 148 148 148 148
2003 465 443 403 443 443
2004 725 679 601 681 678
2005 944 882 767 885 880
2006 1,135 1,052 904 1,053 1,049
2007 1,295 1,202 1,027 1,204 1,197
2008 1,431 1,324 1,128 1,328 1,319
2009 1,550 1,433 1,215 1,438 1,428
2010 1,648 1,521 1,289 1,524 1,518
2011 1,732 1,601 1,354 1,605 1,597
2012 1,806 1,664 1,404 1,669 1,660
2013 1,866 1,723 1,453 1,728 1,717
2014 1,918 1,768 1,490 1,771 1,762
2015 1,964 1,812 1,523 1,816 1,805
2016 2,001 1,843 1,551 1,846 1,837
2017 2,033 1,876 1,574 1,879 1,868
2018 2,059 1,898 1,592 1,899 1,893
2019 2,082 1,916 1,613 1,922 1,916
2020 2,101 1,933 1,625 1,937 1,932
Total 29,039 26,854 22,796 26,910 26,780

Source: BLM 2006b
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Table 8-7. Future gas production (in billions of cubic feet) for the
Kemmerer Field Office area, estimated for the baseline and each alternative

Alternative A

Year Baseline (No Action) Alternative B Alternative C Alternative D
2001 7.32 7.32 7.32 7.32 7.32
2002 8.96 8.96 8.96 8.96 8.96
2003 27.27 26.07 23.86 26.06 26.06
2004 43.89 41.21 36.66 41.31 41.14
2005 59.75 55.94 48.82 56.10 55.78
2006 74.22 68.95 59.54 69.04 68.74
2007 87.10 80.94 69.44 81.06 80.63
2008 99.83 92.54 78.97 92.73 92.16
2009 111.76 103.59 87.95 103.80 103.12
2010 122.72 113.59 96.29 113.70 113.23
2011 133.00 123.15 104.13 123.27 122.69
2012 142.91 131.79 111.16 131.98 131.28
2013 151.87 140.04 118.04 140.28 139.48
2014 159.94 147.39 124.12 14751 146.77
2015 167.51 154.42 129.81 154.59 153.75
2016 174.31 160.67 135.02 160.75 159.98
2017 180.59 166.69 139.81 166.82 165.96
2018 186.38 171.98 144.13 172.02 171.39
2019 191.72 176.81 148.43 177.05 176.47
2020 196.65 181.35 152.05 181.53 180.94
Total 2,327.70 2,153.38 1,824.50 2,155.86 2,145.85
BLM 2006b
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10.0 GLOSSARY

Accumulation. An accumulation is one or more pools or reservoirs of petroleum that make up
an individual production unit and is defined by trap, charge, and reservoir characteristics. Two
types of accumulations are recognized, conventional, and continuous.

Assessment unit. A mapable volume of rock within a total petroleum system that encompasses
accumulations (discovered and undiscovered) that share similar geologic traits and socio-
economic factors. Accumulations within an assessment unit should constitute a sufficiently
homogenous population such that the chosen methodology of resource assessment is applicable.
A total petroleum system might equate to a single assessment unit. If necessary, a total
petroleum system can be subdivided into two or more assessment units so that each unit is
sufficiently homogenous to assess individually. An assessment unit may be identified as
conventional, if it contains conventional accumulations, or as continuous, if it contains
continuous accumulations.

Condensate. Liquid hydrocarbon recovered by separation from natural gas.

Continuous accumulation. Common geologic characteristics of a continuous accumulation
include occurrence down dip from water-saturated rocks, lack of obvious trap and seal, pervasive
oil or gas charge, large aerial extent, low matrix permeability, abnormal pressure (either high or
low), and close association with source rocks. Common production characteristics include a
large in-place petroleum volume, low recovery factor, absence of truly dry holes, dependence on
fracture permeability, and sweet spots within the accumulation that have generally better
production characteristics, but where individual wells still have serendipitous hit- or- miss
production characteristics.

Conventional accumulation. The United States Geological Survey has defined conventional
accumulations by two geologic characteristics: (1) they occupy limited, discrete volumes of rock
bounded by traps, seals, and down-dip water contacts; and (2) they depend upon the buoyancy of
oil or gas in water for their existence.

Field. A production unit comprising of a collection of oil and gas pools that, when projected to
the surface, form an approximately contiguous area that can be circumscribed.

Field growth. The increases in known petroleum volume that commonly occur as oil and gas
fields are developed and produced, synonymous with reserve growth.

Gas accumulation. An accumulation with a gas- to- oil ratio of 20,000 cubic feet per barrel or
greater.

Gas to oil ratio. Ratio of gas to oil (in cubic feet per barrel) in an accumulation. The gas to oil
ratio is calculated using known gas and oil volumes at surface conditions.

Geologic province. A United States Geological Survey-defined area having characteristic
dimensions of perhaps hundreds to thousands of kilometers encompassing a natural geologic
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entity (for example, sedimentary basin, thrust belt, delta) or some combination of contiguous
geologic entities.

Grown petroleum volume. Known petroleum volume adjusted upward to account for future
reserve growth. Thirty years of reserve growth is considered for the United States Geological
Survey assessments.

In place. The total volume of oil and (or) gas thought to exist (both discovered and yet-to-be
discovered) without regard to the ability to either access or produce it. Although the in-place
resource is primarily a fixed, unchanging volume, the current understanding of that volume is
continually changing as technology improves.

Known petroleum volume. The sum of cumulative production and remaining reserves as
reported in the databases used in support of the United States Geological Survey assessment.
Also called total recoverable volume (sometimes called ultimate recoverable reserves or
estimated ultimate recovery).

Natural gas. Any gas of natural origin that comprised primarily of hydrocarbon molecules
producible from a borehole.

Natural gas liquids. Natural gas liquids are hydrocarbons found in natural gas that are liquefied
at the surface in field facilities or in gas processing plants. Natural gas liquids are commonly
reported separately from crude oil.

Oil accumulation. An accumulation with a gas to oil ratio of less than 20,000 (in cubic feet per
barrel).

Petroleum. A collective term for oil, gas, natural gas liquids, and tar.

Play. A set of known or postulated oil and gas accumulations sharing similar geologic,
geographic, and temporal properties, such as source rock, migration pathway timing, trapping
mechanism, and hydrocarbon type. A play may differ from an assessment unit; an assessment
unit can include one or more plays.

Proven reserves. The volume of oil and gas demonstrated, on the basis of geologic and
engineering information, to be recoverable from known oil and gas reservoirs under present-day
economic and technological conditions.

Reserve growth. The increases in known petroleum volume that commonly occur as oil and gas
accumulations are developed and produced; synonymous with field growth.

Reserves. Oil and gas that have been proven by drilling and are available for profitable
production.

Total petroleum system. The total petroleum system includes (1) identification and mapping
the extent of the major hydrocarbon source rocks; (2) understanding the thermal evolution of
each source rock, the extent of mature source rock, and the timing of hydrocarbon generation,
expulsion, and migration; (3) estimating migration pathways and all forms of hydrocarbon
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trapping; (4) modeling the timing of structural development and the timing of trap formation
relative to hydrocarbon migration; (5) determining the sequence stratigraphic evolution of
reservoirs and the presence of conventional or continuous reservoirs, or both; and (6) modeling
the burial history of the basin and the effect burial and uplift has had on the preservation of
conventional and continuous hydrocarbons.

Undiscovered technically recoverable resource. A subset of the in-place resource
hypothesized to exist on the basis of geologic knowledge, data on past discoveries, or theory, that
is contained in undiscovered accumulations outside of known fields. Estimated resource
quantities are producible using current recovery technology, but without reference to economic
viability. These resources, therefore, are dynamic, constantly changing to reflect our increased
understanding of both the in-place resource as well as the likely nature of future technology.
Only accumulations greater than or equal to 1 million barrels of oil or 6 Bcf of gas were included
in the earlier 1995 assessment.
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