
\ 1.-\~ 10o.J' 

tt,.d hf-1- ( ~ &:r>\') 

CURTIS WHITSO~ PVT CQU
4
RSE 

POWDER RIVER BASIN FRONTIER DATA 
June 9 & 10, 201 6 

Houston, TX 

Confidential



FUNDAMENTAL QUESTIONS 

o How do we better predict the GOR behavior of a Frontier Horizontal well? 

o What is the Peak GOR going to be for a Frontier Horizontal Well? 

o What is the optimal flow back progression and artificial lift system to maximize oill 
and gas reserves? 
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FRONTIER REVIEW 

o Geologic Overview 

o Type Curve Areas 

o Pressure, GOR, WC Maps 

o Reservoir Volumetrics 
39N77W 

o Production Data for Wells with PVT 

o Wei Is of Interest 

o Rate Transient Analysis Work 38N77W 

37N77W 

. .SM Energy's land Position in 

the PRB and its operated 
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FRONT I ER RESERVOIR CHARACTERISTICS 
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Increasing wave influence 

Decreasing fraction of tidal-dominated log fades (7,8,9) 

A' 

---------

Reservoir mapping based on -600 
vertical wells with QC'd, edited, 
and normalized digital log data 
sets 

Mopping cutoffs: 
• Vsh <= 0.35 
• PhiE >= 0.03 

Horizontal Resource defined by1 
• Porosity 3-10°/o 
• Water saturation 30-60°/o 
• Permeability .005-5 mD 

OOIP: 2-12 MMBO /section 
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FRONTIER TYPE CURVE AREAS 

Type Curve Area Definitions 

Tier 1 Areas: >2.5 phi-h LF(8&9) 

Tier 2 Areas: <2.5 phi-h LF(8&9) and >0.5 So-phi-h LF(7+8+9) 

Tier 3 Area: High GOR, Gas at reservoir Conditions 

PVT Data Summary 
Rush - Modern recombined sample, Black oil Pb= 3290 psi Tests CCE, DL 
viscosity, Single stage separator Test 

Dynamite - Modern recombined sample, Wet gas DP= 5800 psi Tests 
CCE, CVD, Separator tests 

USA 22- l - l 980's sub-surface sample, Volatile oil Pb = 4250 PSI Tests 
CCE and viscosity 

Ackerman State 41 -1 6 - 1 980's recombined Sample Volatile oil Pb = 
3840 PSI CVD, 3 Separator tests 

I PVT SamP.le 
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PHl*H MAP 
WATER CUT 

• No Name and Allemand are poor performers 

and have Water Cut's around 70%1 

• Best performers Clover, Rush, and Paint are 

around 30°/o WC 
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PHl*H MAP 
PRESSURE 

• Limited Pressure data points 

• Wells to the left/west of the basin axis seem to 

be lower pressure 
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PHl*H MAP 
GAS-OIL RATIO 

• Wells from the Loco to the Rush hove initial GOR's 
around 1,000 SCF /BBL 

• Flash, Razor and Paint all near the basin axis and 
have initial GOR's around 1,500 SCF / BBL and not 
climbing significantly 

• Phantom, Paddys, Cactus initial GOR's around 
1,500 SCF /BBL and climbing quickly 

• No Nome, Dynamite, Chico and Allemand have 
very high initial GOR's 
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FINLEY DRAW GOR FORECAST 
APPLIES TO TIEK I ANO TIEil 2 TYPE CUHVES 

SM Energy's Frontier Finley Draw Area GOR Profile 

- #of Wells - Average of GOR (SCF/BBL) 
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- Horizontal GOR Forecast 
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o Initial GOR honors initial GOR of horizontals 
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1280 Frontier Finley Draw Gas Type Curve Comparison to 
Average Actual Production 

Well Count -.-well Average GOR ..,._Gross GOR (MCF) 
1280 FD TC 

Twe Curve Parameters: EUR = 4.0 BCF 
30 Day IP: 942 MCFD, 
Initial GOR of 1.0 Md/ BO, Peak GOR of 19.5 In 16 Years then decrease to 
13.5 GOR over the rest of well's life 
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Month on Production 

o Time to reach Peak GOR increased to protect overbooking of gos reserves due to PVT analysis 9 
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FRONTIER TIER l 
VOLUMETRIC ANALYSIS 
Inputs 

Area: 427 Acres 

Net Pay: 96 ft. 

Porosity: 5.0°/o 

Oil Saturation: 53°/o 

Initial Reservoir Conditions 

11/2/2015 

e Curve Reserves: 1 171 MBOE 
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Remolnlng 
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56o/o Recovery 

1 1 °/o Recovery 

Abandonment Conditions 
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CAN WE PREDICT PHASE IN RESERVOIR? 
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• GOR generally <2,500 scf/bbl. above 12,800' 

• GOR abruptly Increases below 1 2, 900' TYO 

• May be maturity trend produced by In-reservoir crocking of oll to gos in the deepest port of basin 

• More basin modeling work to confirm 
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FRONTIER - VOLUMETRIC OVERVIEW 

TYPE CURVE 
AREA •• 

SU Avg. 
OOIP 

(MMBO) 

48% 5.3% ---99 FD Sweet 

PC Sweet 44% 5.1% 
FD Non Sweet 46% 5.8% 

African Swallow 49% 5.1% 
Bozeman Trail 48% 5.6% 

Average 48% 5.4% 
Pay cut-offs Vsh <0.35 PhlE >.03; So = 2.0 

N (1280 SU's). 

P10 (OOIP) 

PSO lOOIP) 
MEAN (OOIP) 

P90 (OOIP)' 
Avg. RF using 

Area TC's 

FD 
Sweet 
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WELLS WITH PVT DATA 
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RUSH STATE 4277-36-01 FH 
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DYNAMITE STATE 3975-16-21-01 FH 
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USA FED 22-0 l 
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ACKERMAN STATE 41-16 
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WELLS OF INTEREST 
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CLOVER FED 4177-12-01-0 l FH (NEXT TO RUSH WELL) 
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DANDY STATE 3774-16-2-01 FH (DECREASING GOR) 
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PHANTOM FED 4076-17-20-01 FH (OIL PROD DECREASE) 
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