CORE LABORATORIES, INC.

Peiroleum Reservoir Engineering
DALLAS 1, TEXAS

November 19, 1957

AT e
706 PATTERSON BELDG.
00621870 .

DENVER, COLORADO

Rock Island Refining Corporation
717 Colorado Building
Denver 2, Colorado

Subject: Core Analysis
Brotzman No., 1 Well
East Atwood Field
Logan County, Colorado

Gentlemen:

Diamond coring equipment and water base mud were used to core the in-
terval 4415 to 4440 feet in the Brotzman No, 1. An engineer of Core
Laboratories, Inc. selected and preserved samples of recovered for-
mation as directed by representatives of Rock Island Refining Corporation
and transported these samples to the Sterling laboratory for analysis.

The results are presented in this report,

"D" sand analyzed from 4427.5 to 4430. 0 feet is characterized by un-
favorable residual fluid saturation and is considered to be predominantly
water productive,

From 4430 to 4431 feet, formation analyzed exhibits low porosity and

an absence of measurable permeability. It is considered possible that
this one foot interval may be an effective barrier separating the water
productive formation above from the possible oil productive formation
below,

"D'" sand from 4431 to 4439 feet exhibits residual fluid saturations which
are considered to be indicative of possible oil production. The measured
total water saturations in this interval are quite high but it is considered
possible that these high water saturations may be at least partially due

to extreme flushing by the drilling fluid filtrate in this highly permeable
zone, Itis considered highly possible, however, that these saturations
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may indicate that substantial volumes of water will accompany any oil
produced from the horizon. In view of the possible water production to
be obtained from this zone, estimates of recoverable o0il have not been
presented; however, a complete summary of average core analysis data
is presented on page one,

Formation analyzed from 4439 to 4440 feet exhibits an absence of re-
sidual oil saturation and high total water saturation and is considered
to be predominantly water productive. Any completion attempt in this
interval should be confined to formation above 4439 feet,

Thank you for the opportunity to be of service,
Very truly yours,
Core Laboratories, Inc.

J. D. Harris, (@)

District Manager
JDH:IDJ:ds
8 cc. - Addressee
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CORE SUMMARY AND CALCULATED RECOVERABLE OIL

FORMATION NAME AND DEPTH INTERVAL.: "D'" Sand 4431,0-4439,0
RE RECOVERED FROM AVERAGE TOTAL WATER SATURATION:

RBGVE INTERVAL 8.0 PER CENT OF PORE SPACE 56.0
AVERAGE CONNATE WATER SATURATION:

INGLUDED 1N AVERAGES 8.0 PER CENT OF PORE SPACE (c) 53

AVERAGE PERMEABILITY: 495 OIL GRAVITY: °ARI

MILLIDARCYS

PRODUGTIVE CAPACITY! 3960 ORIGINAL SOLUTION GAS-0IL RATIO:

MILLIDARGY-FEET CUBIC FEET PER BARREL
ORIGINAL FORMATION VOLUME FACTOR: BARRELS

AVERAGE POROSITY: PER CENT 18.3 SATURATED OIL PER BARREL STOCK-TANK OIL

AVERAGE RESIDUAL DIL SATURATION: 13. 4 CALCULATED ORIGINAL STOCK-TANK OIL IN PLACE:

PER GENT OF PORE SPAGE o BARRELS PER ACRE-FOOT

Calculated maximum solution gas drive recovery is barrels per acre-foot, assuming production could be

continued until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is
barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 100% water cut. (Please refer to footnotes for fusther discussion of recovery estimates.)

FORMATION NAME AND DEPTH INTERVAL.:

OF CORE RECOVERED FROM AVERAGE TOTAL WATER SATURATION:
;EED-'\-,E ,Ng,-ERVAL PER CENT OF PORE SPACE
FEET OF CORE AVERAGE CONNATE WATER SATURATION:
INCLUDED IN AVERAGES PER CENT OF PORE SPACE
AVERAGE PERMEABILITY: OIL GRAVITY: °AR|

MILLIDARCYS

SR BART DD LT T Rk S O RATe:

AVERAGE POROSITY: PER GENT BATURATED DIl PER BARREL SrocKoRane ELS

R SARRELATIE: SUELALETOCK AN B1L 1N PLAce:

Calculated maximum solution gas drive recovery is barrels per acre-foot, assuming production could 152

continued until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is
barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 100% water cut. (Please refer to footnotes for further discussion of vecovery estimates.)

(c¢) Calculated (e) Estimated (m) Measured (*) Refer to attached letter.

These recovery estimates represent theoretical maximum values for solution gas and water drive. They assume that production is
started at original reservoir pressure; i.e., no account is taken of production to date or of prior drainage io other areas. The effects of
factors tending to reduce actual ultimate vecovery, such as economic limits on o0il production vates, gas-oil vatios, or water-oil ratios,
have not been taken into account. Neither have factors been considered which may result in actual vecovery intermediate between solu-
tion gas and complete water drive recoveries, such as dga.r cap expansion, gravity drainage, or partial water drive. Detailed predictions
of nltimate 0il recovery to specific abandonment conditions may be made in an engineering study in which consideration is given to
overall reservoir characteristics and economic factors,

These analyses, r)ri:linns or interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use,

this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inec. (all errors and omissions excepted); but
Core I,nbnratm':es,{ Ine., m'ul its officers and employees assume no responsibility and make no warranty or representation as to the nraductivity nraner anaratinn
Chal Yol o - . .. ! as - -
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