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What’s The Problem?

Declining Oil Production       

• Low oil production rates

• Can production be improved ?

• EOR potential
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Where Are We Doing This?
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across Montana

Central Montana 
Trough



What We Are Doing To Increase Production?                                                                                    

• Estimate oil remaining in Montana’s 
known oilfields

• Investigate potential of enhanced oil 
recovery opportunity
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How Are We Going To Do It ?

Phase 1 

• Determine oil in place and remaining oil in Montana

• Quality control/assessment of production and reservoir data 

• Select fields for further investigation for EOR potential

   Based on:

i.   Recovery factor at present

ii.   Development Phase

iii.   EOR screening criteria (formation depths, pressure, fluid types-ideal             
conditions for EOR)
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How Are We Going To Do It ?

Phase 2

• Study selected field(s) in detail (Geology and Reservoir 
Characteristics)

• Perform reservoir simulation to determine the effectiveness of EOR

• Make recommendations for future development 
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Challenges To The Project

• Limited source of data 

• Montana Geological Society (MGS) production data pre 1986.

• Montana Board of Oil and Gas (MBOG) post 1986

• Incomplete data

• Saturation, porosity, area etc. 

• Inconsistent  production data

• Fields producing from multiple formations

• Pre and post 1986 data inconsistent
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• For fields with consistent formation or production data pre and post 
1986. No assumptions are necessary :

• OOIP, total oil production and recovery factor reliably

• For fields with inconsistent formation and production data. 
Assumptions must be made:
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Challenges To The Project



Divide Creek Field
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Mission Canyon

MGS_1985 - Ratcliffe MBOG -  Post 1986
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Ratcliffe

Red River

Challenges To The Project

Pre-1986 data it is 

uncertain which zones 

are being produced 

Assume pre and post 

1986 produce from 

same formations

Madison

Madison



Phase 1

Goals of Phase 1:

• Address inconsistencies in the data

• Estimate the remaining oil in place in known oilfields

• Determine the current development phase of each field

• Using Taber(1997) criteria to select the most appropriate EOR methods for the 
fields 
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Estimation of Oil Originally in Place (OOIP)

Oil originally in place is calculated using volumetric analysis

  𝑂𝑂𝐼𝑃 =
7758 ×𝐴×ℎ×∅×(1−𝑆𝑤)

𝐵𝑜
 1 − 𝑆𝑤 =  𝑆𝑜

Challenges with Estimating OOIP:

• Some fields have multiple sub divisions as fields and the boundaries of these were 
not captured in either the MBOG or MGS documents – Area and thickness
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Estimation of Oil Originally in Place (OOIP)

Challenges with Estimating OOIP:

• Missing parameters include: water saturation, porosity, temperature, pressure and 
API gravity

 

  Standing’s correlation:  𝐵𝑜 = 0.9759 + 0.000120 𝑅𝑆
𝛾𝑔

𝛾𝑜

0.5
+ 1.25𝑇

1.2
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Estimation of Oil Originally in Place (OOIP)

Remedy:

• Fields with fewer than three parameters missing could be filled by comparing 
other formation at similar depth range with similar formation types and fluid 
properties.

•  Parameters like area and thickness can’t be filled.
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Estimation of cumulative oil production

The total oil production for each field is calculated by adding yearly production 
since production start to present or end (fields where production was stopped). 
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Estimation oil remaining and recovery factors

The remaining oil in place could be estimated by subtracting the cumulative oil 
production from the oil originally in place. 

                                          Oil remaining = 𝑂𝑂𝐼𝑃 − 𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑜𝑖𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛

Recovery factor, refers to the fraction of the reservoir which has been recovered/ 
produced with respect to the oil in place. 

Recovery factor = 
𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑂𝑖𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛

𝑂𝑂𝐼𝑃
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Current Field Development Phase
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Most oilfields in 

Montana are 

currently under 

water flood

Water

Oil

Gas



EOR Screening Criterion

• Based the reservoir rock properties, fluid 
properties and geologic setting of the oil 
fields, Taber (1997) screening criteria was 
used. 

• Expected incremental recovery factor:

▪ Carbon dioxide (CO2) injection – 8-20%

▪  Miscible gas injection – 5-10%

▪  Polymer/Surfactant flooding – 5-8%

 

Source: SPE_5557, (James, 2009)
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Taber EOR Screening Criteria



Phase  1- Outcome
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Total oilfields known in Montana: 350

Total oilfields in study: 50

Cumulative OIIP: 4.6 Billion stb of oil

Cumulative oil production: 725 Million stb of oil

Cumulative remaining oil: 3.8 Billion stb of oil

10% incremental recovery: 460 Million stb of oil

There still exist some level of uncertainty in these volumes 

 

50 Oilfields



Phase 2

• Breed creek oil field has 
been chosen for the study
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Parameters Values

OOIP 8,817,458 stb

Cumulative Production 3,669,142 stb

Remaining Oil 5,148,316 stb

Recovery Factor 0.416

Formation Lower Tyler

Status Producing

Development Phase waterflooding

Operator True Oil LLC

Data Completeness All complete

• Build a reservoir model and 

perform flow simulations

• Make recommendations for 

future development 

• Expecting a 10% increment: 

800,000 stb of oil



Questions?
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Thank you for your time and 

attention
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