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Abstract 

 

Residual Oil Zones (ROZ’s), defined as a more general term for those intervals below the oil/water contact, have recently 

emerged as a viable commercial target for oil production.  A number of operators have been successful in extending CO2 EOR 

production into these intervals beneath major San Andres fields (Seminole, Wasson, and others) in the Permian Basin. And, 

armed with the knowledge of how these ROZs were formed, other operators have extended the exploitation to the areas between 

the existing fields (known as Greenfields). Examples of successful Greenfield projects are the Tall Cotton (Gaines), George 

Allen (Gaines), and Platang (Yoakum) projects and highlight the different approaches operators have taken to producing 

Greenfield ROZ oil. Tall Cotton is a classic vertical five spot patterned CO2 flood; George Allen is also a CO2 project with ROZ 

flooding both beneath and peripheral to an existing field; and Platang is composed of a series of horizontally drilled “DUROZ” 

wells. The geology and reservoir attributes of each of these will be discussed. 

 

Exploring for ROZ’s in the formerly uneconomic areas (“Goat Pasture”) is similar to, yet different from, conventional 

exploration for new field or new pool targets. As part of a DOE/RPSEA supported study of the Greenfield potential in the 

Permian Basin, a step-by-step guide was created to assist companies in an evaluation to determine: 1) whether a Residual Oil 

Zone (ROZ) might exist beneath their producing field; 2) where a ROZ might exist outside of the limits of a field, and 3) 

determine what are the properties of the fluids and rocks within the ROZ that might be exploited with EOR methods.  

 

mailto:trentham_r@utpb.edu


Technology and innovation has, once again, redefined the world of prospect opportunities.  A comparison of the “classic” 

interpretation of “Goat Pasture” with the new understanding of Greenfield ROZ occurrences, and the science behind these new 

explanations is presented.  

 

Selected References 

 

Genetti, D.B., C.A. Whitaker, D.P. Smith, and L.M. Price, 2003, Applying Improved Recovery Processes and Effective 

Reservoir Management to Maximize Oil Recovery at Salt Creek: Society of Petroleum Engineers, SPE 81458, 

doi:10.2118/81458-MS. 

 

Harouaka, A., B. Trentham, and S. Melzer, 2013, Long Overlooked Residual Oil Zones (ROZ's) Are Brought to the Limelight: 

Society of Petroleum Engineers, SPE 167209, doi:10.2118/167209-MS. 

 

Hill, C.A.,  1996,  Geology  of  the  Delaware  Basin, Guadalupe,  Apache,  and  Glass  Mountains,  New Mexico and west 

Texas: Permian Basin Section-SEPM Publication, p. 96-39. 

 

Koperna, G., and V. Kuuskraa, 2006, Assessing technical and economic recovery of oil resources in residual oil zones: U.S. 

Dept. of Energy, Office of Fossil Energy - Office of Oil & Natural Gas. 

 

Koperna, G.J., L.S. Melzer, and V.A. Kuuskraa, 2006, Recovery of oil resources from the residual and transitional oil zones of 

the Permian Basin: SPE Paper 102972.   

 

Trentham, R., 2012, Commercial exploitation and the origin of residual oil zones: developing a case history in the Permian 

Basin of New Mexico and West Texas: Vol. Research Partnership to Secure Energy for America report 08123-19-RPSEA 

contract 81.089. 

 

Trentham, R., 2014, Goldsmith Landreth San Andres Unit (GLSAU) #203R-A CO2 Oil Bank Caught in the Act: Search and 

Discovery Article #10648, Web Accessed May 15, 2016, 

http://www.searchanddiscovery.com/documents/2014/10648trentham/ndx_trentham.pdf 

 

http://www.searchanddiscovery.com/documents/2014/10648trentham/ndx_trentham.pdf


Wilkinson, J.R., D.B. Genetti, G.T. Henning, R.W. Broomhall, and J.J. Lawrence, 2004, Lessons Learned from Mature 

Carbonates for Application to Middle East Fields: Society of Petroleum Engineers, SPE 88770, doi:10.2118/88770-MS. 



A “Cookbook” Approach to Exploring for, 
and Evaluating, Residual Oil Zones in the San 

Andres Formation of the Permian Basin

Dr. Bob Trentham, University of Texas of 
the Permian Basin, 

L. Stephen Melzer, Melzer Consulting



Outline
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ROZ’s -Mother Nature’s Waterflood
Changes in Hydrodynamic Conditions, Sweep of the lower part of the  

Oil Column, and Development of a Residual Oil Zone. 

TYPE 3 ROZ

Areas with ROZ without associated field

Dynamic System
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RESIDUAL OIL ZONE HISTORICAL FRAMEWORK:
THE EVOLUTION OF ROZ PROGRESS TO TODAY

• Private Characterization Studies, ROZ Pilot and Field Demos 

(and now… Full Scale) Projects

• Reframing the ROZ Origins 

– Permian Basin Observations 

– Chipping Away at Some Myths (e.g., Transition Zones, Only Beneath 

Oilfields, etc.)

• Defining the Areal Distributions and The Properties

• Working out the Operational Challenges



THE EARLY (PRIVATE) WORK

• Hess’ Seminole ‘Thinking’

• Shell’s Wasson Approach

• TZ Sweet Spot Pilot at Denver Unit

• Hess’ Phase I and Phase II Pilots at Seminole

• Chevron’s Vacuum Investigations



THE PHASES OF CO2 ENHANCED OIL RECOVERY

CO2 Supply-Constrained 
Expansion

Demonstration/Observational Phase Commercial Deployment 
Phase

1st Oil Price 
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Instability
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The Phases of Residual Oil Zone Flooding

ROZ Project Starts
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MIDDLE SAN 
ANDRES 

PALEOGEOGRAPHY
with Location of Industry 

Documented ROZ 
Zones/Fields

VACUUM FIELD
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Ongoing CO2 ROZ Projects in the Permian Basin

Field State, County Operator
Top MPZ 

Depth (feet)
MPZ Start 

Year
ROZ Start 

Year

1 Vacuum (CVU) NM, Lea Chevron 4500 1997 2011

2 Hanford TX, Gaines Fasken 5500 1986 2009

3 Seminole Unit - Phase 1 TX, Gaines Hess 5500 1983 1996

4 Seminole Unit - Phase 2 TX, Gaines Hess 5500 1983 2004

5 Seminole Unit - Stage 1 Full Field Dev TX, Gaines Hess 5500 1983 2007

6 Seminole Unit - Stage 2 Full Field Dev TX, Gaines Hess 5500 1983 2011

7 Seminole Unit - Stage 3 Full Field Dev TX, Gaines Hess 5500 1983 2013

8 Goldsmith Landreth San Andres Unit TX, Ector Kinder Morgan 4200 2009 2009

9 Wasson Bennett Ranch Unit TX, Yoakum Occidental 5250 1995 2000

10 Wasson Denver Unit TX, Yoakum Occidental 5200 1983 1995

11 Wasson ODC TX, Gaines Occidental 5200 1984 2005

12 Salt Creek TX, Kent County XTO/ExxonMobil 6300 1993 1996

13 Means TX, Andrews XTO/ExxonMobil 4400 1983 2012

14 George Allen (BF* & GF) TX, Yoakum Trinity CO2 4900 2012 2012

15 East Seminole TX, Gaines Tabula Rasa 5400 2013 2013

Lithology:  Dolomite, Dolomite Anhydrite, except Salt Creek field (SC) which is a limestone
Pay Zone:  San Andres (SC = Canyon Lime)
Completion Strategy:  Commingle except in Projects # 4-7 (Wells were Deepened & Dedicated Injection into the ROZ) and Project # 13 (Wells were Deepened & Drilled in 

ROZ) *  BF = Brownfield, GF = Greenfield (no overlying Main pay)

Sources: SPE 167209,  SPE 88770,  SPE 81458, CO2 Flooding Conference Presentations (www.CO2Conference.net )

ROZ in Denver unit was originally identified as TZ during the unitization in 1960's. The name has since changed to ROZ 
to acknowledge the distinction of a paleo-residual oil zone as different from the typical capillary transition zone

http://www.co2conference.net/


4 Phases of ROZ Scientic Study

• Historic Understanding of ROZ - 56 San Andres 
Fields. 

• Modeling of Regional Meteoric Derived 
Flushing by Mother Nature’s Waterflood. 

• Classic Brownfield Case History - GLSAU

• Regional Estimation of the San Andres ROZ 
Potential in Greenfields.

• Cookbook



Residual Oil Zone Studies and Technical Reports

• Assessing Technical and Economic Recovery of Oil Resources in Residual  
Oil Zones. ARI, Melzer, DOE Report, 2006. NETL Website

• Commercial Exploitation and the Origin of Residual Oil Zones: Developing 
a Case History in the Permian Basin of New Mexico and West Texas UTPB, 
Melzer, Arcadis. RPSEA 08123-19 final report, 2012. NETL Website.

• Identifying and Developing Technology for Enabling Small Producers to 
Pursue the Residual Oil Zone (ROZ) Fairways of the Permian Basin, San 
Andres. UTPB, Melzer, ARI. DOE DE-FE0005889, Sept 2015. Not on NETL 
Website as yet. 

• Identifying and developing technology for enabling small producers to 
pursue the Residual Oil Zone (ROZ) fairways in the Permian Basin San 
Andres. UTPB, Melzer, Arcadis, ARI. RPSEA 10123.17 Final Report, Dec 
2015. Awating Final Approval. Not on NETL Website as yet. 



Historic Understanding of ROZ 
56 San Andres Fields (2006). 

A First Report 

on 

“State of the Art” 

and 

“Size of the Prize”



Field/Unit

MPZ OOIP 

(BB)

TZ/ROZ 

OOIP

(BB)

No. of

Fields

No. of MPZ 

Fields with CO2-

EOR Projects

No. of 

Fields with 

TZ/ROZ CO2-

EOR Projects

1.  Northern Shelf Permian 

Basin (San Andres) 13.0 13.2 13 5 1

2.  North Central Basin 

Platform (San 

Andres/Grayburg) 2.9 2.6 6 2 1

3.  South Central Basin 

Platform (San 

Andres/Grayburg) 9.9 7.9 16 5 0

4. Horseshoe Atoll (Canyon) 5.4 2.9 10 4 2

5.  East New Mexico (San 

Andres) 2.3 4.1 11 2 0

Total 33.5 30.7 56 18 4

56 fields in five major Permian Basin oil plays that have potential for

significant TZ/ROZ resources were identified by Advanced Resources Intl.

TZ/ROZ OOIP in these 56 fields is estimated to be 30.7 Billion Barrels.

Size of the Prize

Koperna, et, al., 2006



Field/Unit

Total CO2-EOR 

(BB)

MPZ CO2-EOR 

(BB)

TZ/ROZ CO2-

EOR (BB)

1.  Northern Shelf Permian Basin (San Andres) 8.3 2.8 5.5

2.  North Central Basin Platform (San 

Andres/Grayburg) 1.5 0.6 0.9

3.  South Central Basin Platform (San 

Andres/Grayburg) 4.6 1.7 2.9

4. Horseshoe Atoll (Canyon) 2.7 1.4 1.3

5.  East New Mexico (San Andres)  1.7 0.4 1.3

Total 18.8 6.9 11.9

Based on reservoir modeling of applying CO2-EOR to the TZ/ROZ

resources, ARI estimates that there are 11.9 Billion BO is technically

recoverable from the 30.7 Billion BO of TZ/ROZ oil in-place in these five
Permian Basin oil plays.

Technically Recoverable Resources from 
the MPZ and ROZ

Koperna, et, al., 2006

A minimum of 15,000 BOPD produced from San Andres ROZ’s



Modeling 
of 

“Mother Nature’s Waterflood”

Modeling of regional meteoric derived flushing 
using ModFlow, a regional groundwater 

modeling package



Pliocene - Pleistocene -

Holocene

-5 Ma to 

Present

Base level downcutting of  ancestral Pecos River.  At ~600 Ka Capitan Aquifer 

hydrologically connects with Pecos River at Carlsbad. Possible draining of lower 

Carlsbad and Lechuguilla Caverns.

Late Miocene -12 to -5 Ma H2S ascends into Guadalupe Mtns from basin. Sulfuric acid caves develop from Se 

to NE, enlarge and cut across older thermal caves.

Early Miocene -25 to -12 Ma Rio Grande Uplift accelerating. Maximum uplift of Guadalupe Mtns block begins 

(~20Ma). Delaware Basin geothermal gradient reaches 40-50oC/km. “Second” 

maturation and migration of hydrocarbons. H2S produced where hydrocarbons 

react with evaporites. Thermal caves developing. Dewatering Calcite spar fills basin 

and range fault zones.

Oligocene -40 to -25 Ma Trans-Pecos Magmatic Province: Tertiary intrusives and extrusives to SW, dikes in 

Delaware Basin.. Transition from volcanic to Basin and Range in Delaware Basin 

Delaware Basin tilts eastward and heats up. “Second” maturation and migration of 

hydrocarbons. H2S produced where hydrocarbons react with Castile anhydrite. 

Begin Rio Grande Uplift in late Oligocene.

Paleocene -65 to -58 Ma Laramide uplift continues into Early Tertiary. Older caves get enlarged and 

connected.

Cretaceous-Gulfian -95 to -65 Ma Late Cretaceous Laramide Orogeny begins. Guadalupe and Apache Mtns. Lifted 

1000’s of feet above sea level.

Guadalupian -255 to -251 

Ma

Seven Rives Yates and Tansill Backreef, Capitan Reef, Delaware Mountain Group 

Deposition. Early dolomitization in Apache and Glass Mountains. 
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Modified from Hill, 1996

Timing of Post Permian Tectonic Overprint and Meteoric Flushing

The top of San Andres was uplifted over 7000’  by the tectonism. A gradient of ~80’ mile exists 
today between the Guadalupe Mountains (+6000’) and the Central Basin Platform (-1000’)



Horizontal Fluid Movement per 1000 
years

Conductivity Zone
Velocity (n = 6)
(ft/1,000 years)

Velocity (n = 10%)
(ft/1,000 years)

Velocity (n = 16%)   
(ft/1,000 years)

Layer One 1.9 1.1 0.7

Layer Two – Center 
Zone 738 446 278

Layer Two –
Intermediate Zone

72 44 27

Layer Two –
Edge Zone

7.2 4.3 2.7

Layer Three 1.9 1.1 0.7

Between one quarter (¼) and three quarters of a foot a year (¾). 



Time Period and Pore Volumes
n = 6% n = 10% n = 16%

Total Pore Volume (ft3) 1.22 x 1011 2.04 x 1011 3.26 x 1011

Flow Rate (ft3/day) 1,030

Time Period
(Million Years)

15

Total Flow (cubic feet) 5.64 x 1012

Number of Pore 
Flushes

46.0 27.7 17.3

Mother Nature was VERY patient:
1 to 3 pore flushes per million years



Goldsmith (GLSAU) ROZ CO2 Flood

Brownfield ROZ and Main Pay CO2 flood. 

Non-Major (Legado, then KinderMorgan)

Increased production from ~100 BOPD in the 
main pay waterflood only, to ~2000 BOPD, 

mostly from the ROZ portion of the CO2 Flood.
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Core Saturation, GLSAU Cores

Old 

Gas 

Cap

Main 

Pay
ROZ

Commercial CO2 Flood Interval

Core Analysis Shows Similar Saturation 

Values Between the Main Pay and the ROZ

Base Main Pay
ROZ

Base ROZ
Top “Limestone”

Top San Andres Pay

GLSAU #190R
(No Electric Logs for #203RW)

Goldsmith Landreth San 

Andres Unit (GLSAU) 

#203R- A CO2 Oil Bank 

Caught in the Act

•Search and Discovery Article 
#10648 (2014)

203W



22

Core oil saturations in the 203R demonstrate varying degrees of miscible 

displacement maturity throughout the Main Pay & ROZ, corresponding to the 

offset completed CO2 injection intervals. 

GLSAU #203R – Post CO2 Flood Sor vs Offset Pre-CO2 Flood Sor

Pre-CO2 Flood Oil Saturations (data is 
taken from 190 & 204R cored MP and 
ROZ intervals in 2008 & 2009)

203R Post CO2 Flood Oil Saturations
(data is taken from intervals  completed in offset 
#203w:  Data exhibits significant reduction in So 
with ~ 40% of samples below 15% Sor.

203R Post CO2 Flood Oil Saturations
(data is taken from intervals not completed in offset 
#203w:  975-1080, 1162-1190 subsea) 
•Data exhibits some evidence of the miscible CO2 
process with a combination of elevated saturations 
(banked oil) and some samples reduced oil saturations 

22

GLSAU 204R and 203RW Saturation Comparisons

Pre-CO2 Flood

2009
Post-CO2 Flood

2013

Green > 15% Reservoir –corrected Sor
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Bright yellow bleeding gas 
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Gold Oil Fluorescence
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GLSAU #203R & 203w
– Completion Intervals & Inj Profile Results

(original 203w well, completed in 2009 for CO2 flood)(drilled in 2013 ~ 100ft offset to #203w)



Regional Assessment of Greenfield 
ROZ Potential

• Identifying and developing technology for enabling 
small producers to pursue the Residual Oil Zone 
(ROZ) fairways in the Permian Basin San Andres. 

• Greenfields are defined as areas where there are 
uneconomic promary reserves but significant 
potential for CO2 EOR in the ROZ and any 
uneconomic high oil saturation.
– Tall Cotton (no Main Pay, “Greenfield ROZ” only)

– George Allen(“Peripheral ROZ” offset to production)

– Platang (Horizontal DUROZ)



Horizontal 
Depressuring

Vertical CO2 Sweep 
of Pinnacle

Peripheral 
Greenfield

Greenfield 
CO2 Flood

Brownfield 
ROZ CO2 Flood
& Gas Lift
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Anschutz #1 Keating 

Read & Stevens #1-427 Charlene
“Bittner Field”

2 wells, the #1 Keating and the #1-427 Charlene, provided the 
information necessary to establish the presence of a significant 

Greenfield ROZ in the area. 

Tall Cotton

25



Whole Core

Sidewall Core

Perfs

Anschutz #1 Keating

26



Injection of CO2 into the new “Greenfield” Patterns is just over a year 
old. As of May 2015, the 3 southernmost ROZ only producing wells 

have produced as much as 200 BOPD. More than the rest of the field 
combined.

Wells as of 1/1/2002

Wells added since 1/1/2002

George Allen Field



Top of Original Pay

Original  TD
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PetroSource #5 Geo Allen Unit
165-10607 Sandridge #26 Geo Allen Unit

165-36753 

-1000 -1000

Trinity’s “Peripheral 
Greenfield” CO2 Flood.
Most San Andres field have 
“Brownfield ROZ’s” beneath 
them. Once you have 
delineated the field with 
wells drilled beyond the field 
boundaries, you’re 
historically in Dry Hole 
country, encountering only 
“Greenfield ROZ’s”. 
The George Allen Field has a 
thin main pay of less than 
100’ which has been 
delineated and waterflooded 
for >30 years.

R
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ROZ Step-by-Step Guide

• The guide is provided in an attempt to assist a 
company in an evaluation to determine:
– whether a Residual Oil Zone (ROZ) might exist 

beneath their producing field or

– where a ROZ might exist outside of the limits of a 
field, and then

– determine what are the properties of the fluids and 
rocks within the Greenfield ROZ’s that might be 
exploited with EOR methods.

– 4 + 8 county study of San Andres Greenfield ROZ 
Potential. A story for another day.



Cookbook Steps

STEP #1:  Gather a Multi-discipline Team for the ROZ Study to 
Include Several Differing Talents (Reservoir 
Engineers, Geoscientists, Petrophysicists, 
Geophysicists)

STEP #2:  Documenting (& Reinterpreting) Existing Data

STEP #3:  Screen Out Unlikely or Poor ROZ Candidates and 
Identify Promising Candidates

STEP #4:  Gathering of New Data

- Without a New Well

- With a New Vertical Well



Summary of “Classic” Observations of ROZs and the New ROZ-based, Revised 
Interpretations of the Observations (“Shifting the Paradigm”)



• ACTIVITY

– Drilling

– Mud Logging

– DST’s

– Electric Logging

– Core Analysis

– Completion

• OBSERVATIONS

– Evidence

– Classic Interpretation

– ROZ Interpretation

– ROZ Explaination



Drilling  - Oil on the Pits

• An example of this is the Gulf #1 N. E. Elida Unit, sec 1, 4 S, 32 E 
in Roosevelt County. Oil was seen on the pits, and it was 
expected that this would be a new field discovery, however, 
when cores were taken and DST’s run it was determined that 
there was insufficient cause to set pipe and attempt to complete. 

• WHY?

• The immobile oil is released during drilling. It cannot be 
produced during a DST or an attempted completion.



Native Sulfur is rare in main pays but common in ROZ’s

Sulfur and Calcite in leached void in an ROZ in the Chevron H. S. A. #1548, Ward 

County, TX. Sulfur is often associated with anhydrite, sulfur crystals associated 

with calcite often have well defined crystal faces. 

Mud and Sample Logs – Native Sulfur



Anschutz #1 Keating Mudlog of interval identified as a 

Greenfield ROZ (5500 – 5550) showing 30 – 60% bright gold 

fluorescence. The cored intervals above and below were 

identified as being part of the Greenfield ROZ.



Gulf #1 N. E. Elida St, Roosevelt Co, NM. 

DST’s can lead you astray. 

Sulfur water is common, as are good 

recoveries and pressures. However, OIL is 

often lacking on a DST of the ROZ

• A DST run from 3702 – 3765’ rec 126' Drilling  Mud, 
819' salty sulfur water. 

• A DST run from 3876 – 3920’ recovered 59' Drilling 
Mud, 84' slight Gas Cut Sulfur Water. 

• A DST run from 4060 - 4250 recovered 45' Drilling 
Mud.

Remember, this is the well that had oil on the pits and 
some oil in the cores! 
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Logging

Almost every attempted 

completion of a 

Greenfield ROZ has 

over-estimated the So. 

A combination of factors

is responsible for this:

Native Sulfur

Sulfur Water

Spotty Oil Stain

M and N values

And………

Spotty oil stain in tighter portion of 

burrowed open marine wackestone, 

Chevron H. S. A. #1548, Ward County, 

TX.  Near base of ROZ.



Completion

The Anschutz #1 Keathing, one of the wells that was 
supposed to be a “lead pipe cinch” wasn’t
perfed 5434-5540, acidize, and swabbed 656 BW W/Trace 
of oil over 2 weeks. Perfs, 5616 – 5628, were added, 
acidized, and 135 BW were swabbed W/ Trace of oil. The 
well was shut in and Anschutz put the well on pump. A total 
of 1195 BW were recovered before any oil was seen. Over 
45 days, the well recovered 3606 BW and 8 BO before 
Anschutz P&A’d the well.



Plot of the OIL CUT percent (Y Axis) for the wells completed in 

the Judkins (Blue),McKnight (Red), Glorieta (Green), and Tubb 

Carbonate (purple). 25% or less oil cut (Y Axis) is considered to 

be an ROZ well. Only 2 fields, the Judkins H. S. A. San Andres, 

and the Glorieta W. A. Estes are represented in the data and 

represent the higher oil cut points.

Data used to construct the Percent of Oil Cut chart  to left.  

Tubb Carbonate(TUBS) completions and Oil Cuts, 

Study of Percent Oil Cuts Can Identify Areas with ROZ’s

Lease Well # Tubb Carbonate IP % OIL

H. S. A. 1561 IPP 10 BO, 126 MCF, 4591 BW 0.2

H. S. A. 1564 IPP 9 BO, 10 MCF, 3133 BW 0.3

H. S. A. 876 IPP 13 BO, 88 MCF, 2185 BW 0.6

H. S. A. 1164 IPP 25 BO, 24 MCF, 4165 BW 0.6

H. S. A. 876 IPP 2 BO, 20 MCF, 288 BW 0.7

H. S. A. 1076 IPP 8 BO, 120 MCF, 648 BW 1.2

H. S. A. 1160 IPP 5 BO, 15 MCF, 361 BW 1.4

H. S. A. 1034 SWBD 21 BO, 1108 BW. 5 days 1.8

H. S. A. 1350 IPP 8 BO, 22 MCF, 370 BW 2.1

H. S. A. 1107 IPP 28 BO, 98 MCF, 709 BW 3.8

H. S. A. 1070 IPP 11 BO, 8 MCF, 217 BW 4.8

H. S. A. 1072 IPP18 BO, 25 MCF, 303 BW 5.6

H. S. A. 1560 IPP142 BO, 402 MCF, 1897 BW 7.0

H. S. A. 1552 IPP 23 BO, 45 MCF, 267 BW 7.9

H. S. A. 1363 IPP 21 BO, 50MCF, 235 BW 8.2

H. S. A. 1036 IPP 25 BO, 54 MCF, 195 BW 11.4

H. S. A. 1211 IPP 91 BO, 141 MCF, 709 BW 11.4

H. S. A. 1171 IPP 32 BO, 94 MCF, 201 BW 13.7

H. S. A. 1553 IPP 170 BO, 300 MCF, 1018 BW 14.3

H. S. A. 1186 IPP 212 BO, 242 MCF, 1201 BW 15.0

H. S. A. 1559 IPP 166 BO, 250 MCF, 916 BW 15.3

H. S. A. 1556 IPP 68 BO, 90 MCF, 266 BW 20.4

H. S. A. 1554 IPP 44 BO, 30 MCF, 132 BW 25.0

H. S. A. 1557 IPP 70 BO, 212 MCF, 117 BW 37.4

H. S. A 976 IPP 5 BO, 11 MCF, 5 BW 50.0



Acknowledgements

• Steve Melzer, Melzer Consulting

• David Vance, Arcadis

• Vello Kuuskraa, George Koperna, Robin Petrusak, ARI

• RPSEA, DOE

• Legado and their team

• Kinder Morgan and their team

• Hess and their team

• And all the others who have shared their wisdom 
and experiences with ROZ’s.



Summary of ROZ’s

• Mother Nature’s Waterflood

• Greenfield and Brownfield ROZ’s are viable 
targets

• Careful study is necessary to evaluate the 
economic viability of ROZ’s.

• The target is HUGE!


