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“The future just ain’t what
it used to be.”
--W.C. Fields
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Rockies Development, Exploratory Wells
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Rocky Mountains Production ForecastRocky Mountains Production ForecastRocky Mountains Production Forecast

What will be expected 
of the Rocky Mountains 

in helping to meet 
future U.S. natural gas 

supply?

Total Lower 48 15.79 
Rocky Mountain 7.40
Mid-Continent 3.37 
Gulf Coast 3.09
Southwest 1.97 
Atlantic/ Northeast 0.66
Alaska 0.47
Pacific/West Coast -0.27
Gulf of Mexico -0.29

Projected Increase
from 2002 to 2020

EIA Supply Region (Bcfd)

Source: Potential Gas Committee (2003). Data from EIA, Petroleum Information/Dwights LLC (©2002)  and D.L. Pierce.



Unconventional resources in the Unconventional resources in the Greater Green Greater Green 
River BasinRiver Basin will drive Rockies growthwill drive Rockies growth

The PlaysThe Plays

PlayPlay TypeType Potential bcf Potential bcf 
(USGS P50)(USGS P50)

CBMCBM

CBMCBM

CBMCBM

CBMCBM

CBMCBM

Shale Shale 
GasGas

Tight GasTight Gas

Tight GasTight Gas

Tight GasTight Gas

Lance (Other)Lance (Other) Tight GasTight Gas 20,378 20,378 

WasatchWasatch--Green RiverGreen River 58 58 

MesaverdeMesaverde 257 257 

Fort UnionFort Union 964 964 

LanceLance 152 152 

FrontierFrontier--AdavilleAdaville--
EvanstonEvanston

323 323 

Lewis ShaleLewis Shale 13,13313,133

Lance (JonahLance (Jonah--
Pinedale)Pinedale)

40,000 40,000 

MesaverdeMesaverde 25,52725,527

HilliardHilliard--BaxterBaxter--MancosMancos 10,542 10,542 

Announcements & PlansAnnouncements & Plans

The The Pinedale fieldPinedale field has estimated gas in place has estimated gas in place 
reserves of 40 tcf with Jonah holding an reserves of 40 tcf with Jonah holding an 
estimated 13.8 tcf.  estimated 13.8 tcf.  Ultra PetroleumUltra Petroleum estimates estimates 
that 10that 10--acre drilling across the entire field will acre drilling across the entire field will 
allow access to an incremental allow access to an incremental 15 tcf15 tcf of gas. of gas. 

It is estimated It is estimated JonahJonah holds approx. 13.8 tcf holds approx. 13.8 tcf 
with around with around 8 tcf8 tcf recoverable.recoverable.

AnadarkoAnadarko has stated their has stated their CBMCBM exploration exploration 
program on their Land Grant acreage offers a program on their Land Grant acreage offers a 
resource potential of around resource potential of around 8 tcf8 tcf..

QuestarQuestar has indicated their acreage in the has indicated their acreage in the 
Vermillion Basin provides around Vermillion Basin provides around 33--4 tcf4 tcf of of 
resource potential.  resource potential.  

Wood Mackenzie, 2006



Unconventional resources in the Unconventional resources in the UintaUinta--Piceance Piceance 
BasinBasin will drive Rockies growthwill drive Rockies growth

The PlaysThe Plays

PlayPlay TypeType Potential Potential 
bcf (USGS bcf (USGS 

P50)P50)

Tight Tight 
GasGas

Tight Tight 
GasGas

Tight Tight 
GasGas

Williams ForkWilliams Fork 11,691 11,691 

FerronFerron 52 52 

MancosMancos--Mowry Mowry 
TPSTPS

6,171 6,171 

Announcements & PlansAnnouncements & Plans
EnCanaEnCana estimates that the resource estimates that the resource 
opportunity amounts to opportunity amounts to 100 tcf100 tcf.  They also .  They also 
identified their unbooked resource potential in identified their unbooked resource potential in 
the Piceance Basin to be 11.9 tcf.the Piceance Basin to be 11.9 tcf.

ExxonMobilExxonMobil is putting together a development is putting together a development 
plan for the area east of Piceance Creek which plan for the area east of Piceance Creek which 
is reported to have is reported to have 35 tcfe35 tcfe of recoverable of recoverable 
reserves. reserves. 

WilliamsWilliams estimates net potential reserves to be estimates net potential reserves to be 
in the order of in the order of 8 tcf8 tcf from their Piceance Valley from their Piceance Valley 
and Piceance Highlands projects.and Piceance Highlands projects.

In January 2006, In January 2006, KerrKerr--McGeeMcGee revised its revised its 
resources estimate in the Uinta Basin.  The resources estimate in the Uinta Basin.  The 
company has identified company has identified 4.7 tcfe4.7 tcfe unbooked unbooked 
potential reserves in the region around the potential reserves in the region around the 
Natural Buttes field in Utah. Natural Buttes field in Utah. 

Wood Mackenzie, 2006



Remaining Gas Potential (TCFG)Remaining Gas Potential (TCFG)Remaining Gas Potential (TCFG)

Powder River
16.4

Williston
1.83

C. Montana
44

GGRB
85

Wind River
1.7

Big Horn
0.6

DJ
2.5

Uinta-Piceance
21.4

Paradox
1.5

San Juan
50.5

Raton
1.8

USGS 1995, 2001



Resource Plays (70s – P)
1. San Juan CBM (c 1977)
2. Cedar Hills Field CBM (c 1981)
3. Powder River CBM (c 1981)
4. Cave Gulch TG(1995)
5. Madden TG (c 1974)
6. Pine Dale Anticline TG (c 1975)
7. Jonah Field TG (1975)
8. Moxa – LaBarge TG (c 1957)
9. Wamsutter Arch  TG (c 1958)
10. Drunkard’s Wash CBM (c 1987)
11. Natural Buttes  TG (1955)
12. Rulison Area  TG (1958)
13. Raton Basin CBM (c 1989)
14. Wattenberg TG  (1970)

New Resource Plays
Bakken FM.- Richland Co., MT
MV-W, Piceance Basin 
MV-W, Mancos, Uinta Basin 
Niobrara Fm., DJB, PRB
Rock Springs, GGRB
Fort Union, WRB
Baxter/Hilliard, GGRB

1.

2.

3.
4.5.

6.

10.
11.

12.

13.

7.
8.

9.

14.



Conventional & Unconventional Reservoirs & 
The Resource Triangle

Conventional & Unconventional Reservoirs & Conventional & Unconventional Reservoirs & 
The Resource TriangleThe Resource Triangle

Conventional reservoirs
Small volumes that are
easy to develop

Unconventional
large volumes  
difficult to 
develop
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““Resource PlayResource Play”” CharacteristicsCharacteristics

Large resource known in placeLarge resource known in place
–– Predictable & RepeatablePredictable & Repeatable
–– Large areal or vertical extentLarge areal or vertical extent
–– Lower steadyLower steady--state decline rate vs. conventionalstate decline rate vs. conventional
–– LargeLarge--scale developmentsscale developments
–– Assembly line approachAssembly line approach

Technology applicationTechnology application
–– Unlocks reservesUnlocks reserves
–– Drives down costsDrives down costs

Operations controlOperations control
–– Cost controlCost control
–– Development paceDevelopment pace



Resource Plays–Large, Predictable, 
Repeatable

Resource PlaysResource Plays––Large, Predictable, Large, Predictable, 
RepeatableRepeatable

Large Vertical ExtentLarge Areal Extent
Wattenberg Gas Field Mamm Creek, Piceance Basin
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Basin
Basin-- Center 

Center 

Cell
Cell

Mesaverde Outcrop

Extent of Gas-Saturated MesaverdeExtent of GasExtent of Gas--Saturated MesaverdeSaturated Mesaverde

Mamm CreekMamm Creek
Project RulisonProject Rulison

19691969

19731973
Project Rio BlancoProject Rio Blanco

Grand ValleyGrand Valley

ParachuteParachute

RulisonRulison

MWX ExperimentMWX Experiment
midmid--1980s1980s

Uhl, 2003



Surface

RulisonGrand Valley

Gasaway

Parachute

Douglas Creek 
Arch

Grand 
Hogback

Mamm Creek

Dakota

Mesaverde

Rollins

Tertiary

EastEast--West Structural XWest Structural X--SectionSection

Gas SaturatedGas Saturated
Williams ForkWilliams Fork

Uhl, 2003



Williams Fork SandsWilliams Fork Sands

NumerousNumerous

““Tight GasTight Gas”” Sands  Sands  

Rarely Correlate on Rarely Correlate on 
40 acre spacing40 acre spacing

Top of GasTop of Gas
SaturationSaturation

Williams ForkWilliams Fork

RollinsRollins

Uhl, 2003



Williams Fork - Reservoir ParametersWilliams Fork Williams Fork -- Reservoir ParametersReservoir Parameters
Gas from overpressured fluvial SS  Gas from overpressured fluvial SS  
Porosity: 8Porosity: 8--16%16%
Permeability: 0.01 Permeability: 0.01 -- 0.25 0.25 mdmd
Water Saturation: ~35%Water Saturation: ~35%
Depths: 5,000 Depths: 5,000 -- 9,000 ft9,000 ft
Individual SS: 20Individual SS: 20--60 ft  thick60 ft  thick
Net PayNet Pay--Max: 1,000 ft; Ave: 400 ftMax: 1,000 ft; Ave: 400 ft
GIP: 50 GIP: 50 -- 120 120 BcfBcf / section/ section



Keys to DevelopmentKeys to DevelopmentKeys to Development
Gas PriceGas Price
TechnologyTechnology
––Pay identificationPay identification
––FracFrac designsdesigns
––Bits & mud motorsBits & mud motors
––Pad drillingPad drilling
Pipeline infrastructurePipeline infrastructure
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Tight Gas Issues Tight Gas Issues 

Identifying potential future resource playsIdentifying potential future resource plays
Sweet spotsSweet spots——controls and identificationcontrols and identification

–– Faults & fracturesFaults & fractures
–– Matrix versus reservoir permeability (Matrix versus reservoir permeability (microfracturesmicrofractures))

Reservoir heterogeneityReservoir heterogeneity
Optimum spacing studies, reservoir simulation, etc.Optimum spacing studies, reservoir simulation, etc.
Drainage areas: radial or elliptical?Drainage areas: radial or elliptical?
PetrophysicsPetrophysics——pay identification pay identification 

–– LRLC paysLRLC pays
–– HR pays in fresh water intervalsHR pays in fresh water intervals

Rock PropertiesRock Properties——better better fracfrac designs, etc.designs, etc.
Completions & stimulationsCompletions & stimulations

–– FracFrac technology: gel, slick, hybrids; technology: gel, slick, hybrids; proppantproppant; energized; etc.; energized; etc.
–– FracFrac mapping, etc.mapping, etc.

RefracsRefracs——what makes a good candidate? what makes a good candidate? 
High HHigh H22O gas paysO gas pays
Deep reservoirsDeep reservoirs——porosity, perm., etc.porosity, perm., etc.



500 to 6,000 ft present500 to 6,000 ft present--day depthday depth
Widespread, commonly basin Widespread, commonly basin 
wide accumulationswide accumulations
Majority of U.S. assessed CBM in Majority of U.S. assessed CBM in 
RockiesRockies
Coal seam thickness, Coal seam thickness, 
heterogeneity, depth, heterogeneity, depth, 
composition, seals, gas content, composition, seals, gas content, 
gas composition, permeability, gas composition, permeability, 
pressure regime,  structural pressure regime,  structural 
setting and hydrology are setting and hydrology are 
important factorsimportant factors

Rockies CBM Resource 
(TCFG)

Rockies CBM Resource Rockies CBM Resource 
(TCFG)(TCFG)

Uinta-Piceance
2.32

San Juan
23.5

Powder River
14.3

Wind River
0.4

GGRB
3.9

Raton
1.8

Estimates from USGS, 1995 & 2001



CBM IssuesCBM Issues
Update CBM potential in RockiesUpdate CBM potential in Rockies
Advanced drilling and completion technology Advanced drilling and completion technology 
Produced water managementProduced water management
Efficient recovery schemes: e.g., spacingEfficient recovery schemes: e.g., spacing
COCO22 storage and enhanced gas recoverystorage and enhanced gas recovery
Deep CBMDeep CBM



Shale Gas PlaysShale Gas Plays
Some shale factors to assess:Some shale factors to assess:

Organic richness (TOC)Organic richness (TOC)
Thermal maturityThermal maturity
Natural fracturesNatural fractures
KerogenKerogen typetype
Product yields at maturityProduct yields at maturity
Gas contentsGas contents
LithologicalLithological and mineralogicaland mineralogical
variationsvariations
Adsorbed gas, gas in fractures & poresAdsorbed gas, gas in fractures & pores
ThicknessThickness

Plays need to be assessed, critical factors researchedPlays need to be assessed, critical factors researched
Horizontal drilling, fracture stimulation, natural fractures keyHorizontal drilling, fracture stimulation, natural fractures keys to date

US Shale Gas PlaysUS Shale Gas Plays
Depth: 200 Depth: 200 -- 8500 ft8500 ft
Thickness: 160 Thickness: 160 -- 2000 ft2000 ft
TOC: 1 TOC: 1 -- 25%25%
%Ro: 0.4 %Ro: 0.4 -- 1.881.88
Gas Content: 1 Gas Content: 1 –– 350350

s to date



RMAG, 1983



Rockies Shale Gas Resources
Some of the evolving Cretaceous plays

Rockies Shale Gas ResourcesRockies Shale Gas Resources
Some of the evolving Cretaceous playsSome of the evolving Cretaceous plays

Rocky Mountain BasinsRocky Mountain Basins
MowryMowry
Mancos/Hilliard/BaxterMancos/Hilliard/Baxter
NiobraraNiobrara
LewisLewis



Abundant Tight Gas, CBM, and Gas Shale Resources!Abundant Tight Gas, CBM, and Gas Shale Resources!
What could slow development?What could slow development?

Challenges to growth:Challenges to growth:
–– Availability of rigsAvailability of rigs
–– Regulatory processesRegulatory processes
–– Lack of human capitalLack of human capital
–– Technology improvementsTechnology improvements

How industry and government are taking action:How industry and government are taking action:
–– Rig construction, new commercial approaches, adjusting capital Rig construction, new commercial approaches, adjusting capital 

budgetsbudgets
–– Permitting and staffingPermitting and staffing
–– Education and trainingEducation and training
–– Funding research and developmentFunding research and development

Modified from Wood Mackenzie, 2006



The Rockies have “Plenty of Gas 

“The future just ain’t what
it used to be.”

“The future just ain’t what
it used to be.”

But the future is bright!But the future is bright!

Left in the Tank!”

Tight Gas, CBM, Gas Shale

The Rockies have The Rockies have ““Plenty of Gas Plenty of Gas 
Left in the Tank!Left in the Tank!””

Tight Gas, CBM, Gas ShaleTight Gas, CBM, Gas Shale




