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W-A T E R F L O O D I N G C O R E A N A L Y S I S G A S R E P R E S S U R I N G 

December 59 1952. 

Er noil H. Wills Et Al, 
P. Oo Box 529» 
Carlsbad, Hew Mexico. 

Dear Mr Wills i 

Pursuant to your request, we submit herewith a 
preliminary water flood survey of your oil producing 
properties in the Russell Pool, Eddy County, New Mexico. 

We lave examined all available data including core 
analysis, well logss production records, isopach ami 
structure maps, and repressuring history. 

Our conclusions are as follows J 

1) The ultimate recoverable oil from all leases by 
present producing methods will be approximately 990.208 
gross barrels. The future recoverable oil by present 
producing methods as of November 1, 1952 *rill be approx
imately 163,500 gross barrels. 

2) From production history, the Russoll Pool appears 
to be adaptable to x-ater flooding if old gas input wells ar® 
not used for water injection. 

3) Pilot flooding is th© most feasable method of 
determining th© floodability of the field. 

h) It pilot flooding is snocesful, the entire field 
should yiold approximately 900*000 gross barrels of water 
flood oil in addition to the ultimate recovery by present 
producing methods* 

Our recommsiidtitions are as follows i 

1) The George Turner No. 5 T:ell should first be 
;/eeomplet ?d in the 900-foot limestone as a source of flood 
water* 



2) A pilot flood should be initiated as described in 
this report at a cost of $ 2^,^1.00. 

3) If pilot flooding proves sufficiently beneficial? 

a complete flood should be initiated at an additional cost 
of $ 59,231.00. 

We will be pleased to discuss this report with you at 
your convenience. 

Yours very truly, 

Roger Lewis. 
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NEIL H. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

PURPOSE 

The purpose of tills report ls to determine the most 

feasable pilot water flood program for the Russell Pool, 

Eddy County, New Mexico«, 

LOCATION 

The Russell Pool is located in the Southeast quarters of 

sections 12 and lh and in section 13, Township 20 South, Range 

28 East, Eddy County, New Mexico, approximately twelve miles 

northwest of Carlsbad. 

HISTORY & GENERAL INFORMATION 

The Russell Pool was discovered in March 19*# with the 

completion of Wills et al Number 1 in the southwest quarter 

of Section 13 for an initial production of 29 barrels per 

day. This lease is also designated as the South Battery 

lease. The productive formation, Yates Sand, was topped at 

786 feet and casing set at 737 feet. 

The pool has been developed rather slowly because pipe 

line facilities were lacking in this area. The Artesia Pipe 

Line Company completed a gathering system in 19h60 The last 

well producing was completed in August 19**8 • 

The field has been gas represser ed since July 19̂ 9 

with success as can be seen from individual lease decline 

curves. The average gas-oil ratio at the inception of gas 

repressuring was 1200-lUoo cubic feet per barrel and at the 
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NEIL fi. WILLS ET AL 

RUSSELL POOL 
EDDY COUNTY, NEW MEXICO 

HISTORY & GENERAL INFORMATION (Cont'd) 

present time Is approximately 3000 cubic feet per barrel. 

The Yates sand, Permian in age, ls penetrated at 

approximately 800 feet in depth. The structural features 

controlling the accumulation of oil is primarily a monocline 

with a small closure near the center of Section 13. The 

gross thickness of the producing sand ranges from zero 

to approximately ho feet, but averages approximately 20 

feet. 

The gravity of the oil ranges from 36 to 38 degrees 

API and has a viscosity of 5*7 centipoise at 92 degrees 

Fahrenheit. This viscosity is favorable for flooding. 

DRILLING AND COMPLETION 

The wells were drilled with a rotary rig and pipe set 

approximately 5>0 to 100 feet above the saturation and com

pleted with cable tools which Includes a heavy shot with 

subsequent cleaning out as part of the completion work. The 

approximate cost of drilling each well is $7,000.00 
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NEIL Ho WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

j*f>HR INDIVIDUAL WELL TESTS 

Original Owner & 

Nail H. Wills Et Al 

Total 

George Turner 

George Turner 
Crosby Lease 

Oil Water Gas 
-Bblfi Bbjg, „ Cu Ft?,, 

16,000 
5,000 

13.000 
5,000 
7,500 
6,500 
7,000 
8,000 
8,500 
7,500 
2,000 
5,000 
6,000 
*f,000 
5,000 
7,000 

129,000 

hf7Q0 
10,500 

h 500 
22,000 
12,500 
10,500 
if, 500 
7,500 
5,500 
28,000 
*f,700 
18,000 
10,000 
h,700 
5,800 
3,000 

*f,700 
2,000* 

Total 

Field Total 

if No Tests 
5 h.5 0 
6 2.0 0 
7 2.0 0 
8 h.5 0.5 
10 2.5 0 
11 2.5 0 
12 3.5 0 
13 2.0 0 
15 h.Q 0 
16 3.0 0 
17 2.0 0 
18 1.0 0 
19 2.5 0 
20 3.5 0 
21 3.0 0 
22 $.0 0 
23 JU2 4*2. 

51.0 i.o : 

7 1.0 0 
8 3.0 0 
9 1.5 0 
10 2.0 0 
11 2o0 0 
12 hoO 0 

1.0 0 
lh h.O 0 
15 2.0 0 
16 Ko 0 
17 1.2 0 
18 3.5 0 
19 3.5 0 
20 No Test 
21 5.5 0 
22 2.5 0 
23 0.5 0 

1 2.0 0 
2 2.0* 52.0* 
If 2. 

52.0 : 

97*7 53.0 

Gas/Oil Csg. H. 
Ratio Pres. 

3555 
2500 
6500 
888 
3000 
2600 
2000 
*fO0O 
2125 
2500 
1000 
5000 
2H00 
nA2 
1666 
1750 
iZZZ 
255*f 
k?00 
3500 
3000 
11000 
6250 
2625 
^500 
1875 
2750 
7000 
3916 
51^2 
2857 

85*t 
2320 
6000 

2350 
1000 
.2222 
3578 

3077 

12 
10 
12 
10 
10 
11 
12 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
15 

12 

lh 
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NEIL Ho WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY | NEW MEXICO 

ESTIMATE OF RECOVERABLE OIL 

PRESENT PRODUCING METHODS 

The estimate of recoverable oil by present producing 

methods was made by the production decline method» The 

total field production was plotted and the resulting 

curve was extrapolated on logarithmic paper to an est

imated economic limit. We estimate the total future recovery 

by present producing methods from the Russell Pool to be 

163,500 gross barrels as of November 1, 1952. The total 

ultimate recovery by present producing methods for the 

field will be approximately 9908208 gross barrelso The 

estimated future and ultimate recovery by leases is tab

ulated in the recapitulation. 

The average recovery from the Russell Pool as of 

November 1, 1952 is 97*1 barrels per acre-foot. The Wills 

north battery has recovered 109o7 barrels per acre-foot 

while the other areas of the field have recovered approx

imately 90 barrels per acrs-footo The present and ultimate 

recoveries per aere-foot by present producing methods for 

the Wills-North, Wills~South9 Turner-North, South and 

middle 5 pnd Turns^-Crosby leases are shown in the recapit

ulation. These recoveries were based on gross rather than 

net sand volume and therefore se@m quite low for sand production. 

Our original estimate of recoverable oil by primary 

production and repressuring which was made in 19̂ 8 during 



NEIL H. WILLS EI AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

ESTIMATE OF RECOVERABLE OIL 
by 

PRESENT PRODUCING METHODS (Cont'd) 

flush production vas 1,151,167 gross barrels. The estimate 

made at this time of 990,208 gross barrels incorporating the 

production history since 19**8 ls more reliable. 
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NEIL H. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

ESTIMATE OF RECOVERABLE OIL 
by 

WATER FLOODING 

An Important item of information necessary in 

planning a large scale water flood and predicting the 

recovery therefrom is core analysis data. Sufficient 

core analysis data are lacking in this field to make 

predictions which will be of great value. The single 

core analysis from the Wills et al No. 25 well, which 

was cored with oil base mud to determine the existing 

water saturation in the sand. The analysis showed the 

core to have an average water saturation of h7*h 

percent. This water saturation ls higher than ordinarily 

exists in sands which can be succesfully flooded. However, 

this core showed some shale which may have given up some 

water when heated to retort temperature. 

A pilot flood will be the most reliable method 

of determining th© floodability of this field and for 

obtaining an idea of what additional recovery can be 

expected. It ls not uncommon in suseesful water flooding 

to recover as much oil as was possible by all other methods 

of productions 

As no significant volume of water has been produced to 

date, the high watsr saturation reported by core analysis 

could easily be ln error« If this flood is succesful, the 

additional recovery by water flooding should be approximately 

900,000 gross barrels. 
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NEIL H« WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

RECOMMENDED PILOT FLOOD PROGRAM 

As the character of the Yates sand is different 

ln the southern part of the Russell Pool than in the 

central and northern part, i t will be advantageous to 

test the floodability of both areas by pilot injection. 

We believe that a 20 acre 5-spot will be the most profit

able pattern as no additional wells will have to be drilled 

for input purposes. Although this pattern is quite wide 

for flooding a sand only 800 feet deep, i t has two distinct 

advantages in this particular field. First, a 20 acre 5"spot 

pattern will minimize the danger of water channeling through 

streaks of high gas saturation that have contributed to the 

abnormally high gas-oil ratio history. Second, this pattern 

will allow the gas injection wells to remain in service 

while water flooding which could not be done on the closer 

10 acre 5~spot pattern. Due to the high gas-oil ratios in 

this field, the present gas Injection contributes aa much 

reservoir energy as will be possible to gain by water flood

ing. Of course, gas lias not the oil displacing ability that 

water has, but from a standpoint of maintaining pressure 

and thereby reducing the volume of water necessary, i t ls 

just as valuableo The chief disadvantage to the wide spacing 

ls that less water can be injected because fewer input veils 

will be incorporated. This disadvantage may be overcome by 

drilling producing wells ln the virgin areas between water 
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NEIL H. MILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

RECOMMENDED PILOT FLOOD PROGRAM (Cont'd) 

Input wells l f tne flooding progress proves to be too 

slow* Drilling additional producing wells between water 

input wells will alter the pattern to a 10 acre 5-spot, 

but will not necessitate injecting water into old gas 

injection wells. We recommend that the flood be begun on 

the wider spacing which is 660 feet between unlike wells 

and 933 feet between like wells* This will result from 

converting alternate producing wells to water input wells« 

As a pilot injection project we recommend converting 

the following six producing wells to water input wells as shown 

on the field maps Wills et al Nos. 6, 10, and 17 and George 

Turner Nos. 8, 12, and lh 9 Thus, two complete 20 acre 5-spot 

will ba obtained with the Wills No. 12 and the Turner No* 19 

being the producing wells which will be affected by a U»way 

drive. The Wills No. 12 is a typical well in the southern 

portion of the field which is the less prolific area, and 

the Turner No. 19 is a typical well in more prolific area 

which includes tha central and northern portions of the 

field. During the flush production of 19**8 the Wills Hew-12 

and the Turner No* 19 produced 7 and 13 barrels per day 

respectively. At the present time these two wells each 

produce approximately 3 barrels per day. 

The current gas injection program should be continued 

during either pilot or complete flooding as long as there 

is gas available. 



NEIL Ho WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

RECOMMENDED PILOT FLOOD PROGRAM fCmfe • d) 

A reasonably long pilot injection period can be 

expected due to tbe wide spacing recommended. We estimate 

that a iWllTfiffl injection period of one year will be 

necessary before a production increase will be noted. 

This estimation ls based on the assumption that an inject

ion rate of 1000 barrels per day is maintained during the 

pilot flood. If an increase in production does come relatively 

late, i t will be a good indication that channeling will not 

be excessive. 



NEIL H. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

WATER FLOOD FACILITIES 

It Is quite probable that an open injection system 

will be necessary due to the high concentration of hydrogen 

sulphide which is commonly found In the 900 foot lime in 

this area. The cost estimate and plant design in this report 

are for an open system. 

The pilot plant will be so constructed that expansion 

to a capacity sufficient for fieldwide flooding will be 

possible with a minimum of additions and alterations. I t 

will be necessary to install additional water pumping, 

filtering, and storage capacity for plant expansion, but 

the basic plant layout wiU remain the same. The high 

pressure water mains extending northeast and southwest from 

the plant will remain the same. The injection lines should 

be cemont lined seamless pipe and the water return lines 

should be cement lined or plastic pipe. The proposed loca

tion of these lines are gliown on the field map. Water return 

lines will, not be necessary in the pilot flood and therefore 

were not Included In the pilot flood cost estimate. 

It will be advantageous to operate the water source 

well or wolls on electric power and the high pressure punn

ing equipment with gas power. Gas power gives greater flex

ibility which is needed to regulate the Injection rate but is 
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NEIL H. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

WATER FLOOD FACILITIES(Cent«d) 

not greatly needed in the source well power when using an 

open system. The long range, overall, economy of the two 

power sources do not differ greatly ; 

Heater gun barrels w i l l eventually be needed on a l l 

batteries l f water flooding is found to be practical. These 

heaters may be of the atmospheric-type exeept on the Wills 

©t al south battery. This battery should be equipped with a 

pressure-type heater because the elevation is too low for 

produced water to flow by gravity to the injection plant. 

The converted water input wells should each be capable 

of taking approximately 150 barrels per day without exceeding 

the breakdown pressure of the formation. Therefore, the 

pilot injection plant is designed with a capacity of 1000 

barrels per day and f u l l scale plant should have a capacity 

of approximately 3500 barrels per day. 

A general diagram of the pilot water injection plant 

is included i n this report. 



NEIL fi. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

CONVERSION OF PRODUCING WELLS TO INPUT WELLS 

After rods and tubing have been removed from the 

wells being converted, the wells should be cleaned out 

as well as possible. Each input well should be gravel 

packed from bottom to a heighth of about 10 feet Into 

the casing to prevent exposed shale from heaving into the 

well. Well washed, coarse gravel (1/2-inch) should be 

placed opposite the sand filling the shot hole and well 

washed, medium sized (lA-inch) gravel should be used to 

cover the exposed shale. To assure that the proper amount 

of each size gravel is placed in the well, a baler should be 

nan to bottom periodically during the gravel packing oper

ation to determine the heighth to which the hole is being 

filled.. Gravel should stand about 10 feet into the casing, 

mt excess gravel will cause excessive flow friction. 

^ f ^ I I T T n w Q F S Q D R C E ^ELLS 

One well completed in the 900-foot limestone should 

provide ample water for th© pilot flood operation. The 

top of the lime section should be cored to determine the 

presence of oil saturation, Any non-commercial oil prod

uction with the flood water would be most troublesome and 

should be cased off» 

The Turner No. 5 well which was dry in the Yates, but 

has casing set at 710 feet. This well may be deepened to th< 



NEIL H. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

COMPLETION OF SOURCE WELLS (Cont'd) 

water bearing strata and completed with a liner cemented 

from 710 feet to bottom. A liner will reduce the turbidity 

of the water and will eliminate oil production from the 

Yates or the 900-foot lime. 

The well should be treated with 1000 to 2000 gallons 

of acid depending on the thickness penetrated and the 

natural productivity of the well. The well should be swabbed 

for several hours after completion to determine its prod

ucing capacity prior to selecting pumping equipment. 

Other dry holes having casing set are the Wills 

at al No. 9 and the Crosby No. 3 which may also be recom

pleted as water producing wells later i f needed. 

'The Turner Nc 5 should be recompleted as a water 

source well as the initial step in the proposed pilot flood 

program. rJ?his is necessary as an analysis of the water is 

aecessary before construction of the water plant can be 

begun. 

REMEDIAL WORK. OH PRODUCING WELLS 

After water production becomes significant, some 

trouble may occur from caving due to the interval of 

exposed shale between the casing shoe and the top of the 

sand. I f this occurs, i t may be necessary to set liners 



NEIL H. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

REMEDIAL WORK ON PRODUCING WELLS (Confd) 

in producing wells where this trouble is excessive. 

Producing wells to be converted to input wells should 

be gravel packed through the exposed shale section. 



NEIL fi. WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

FACILITIES AND COST ESTIMATE FOR PILOT FLOOD 

$ 1,800.00 
Input wells cleaned out and gravel packed, 
@ BOO.00 each 

Water source well recompleted in the 900-
foot iemestane and equipped to pump 750-1000 
barrels of water per day 9*250.00 

Gaso Injection pump and 25 HP multiple 
cylinder engine packaged unit 2,**00.00 
500-barrel Redwood tank equipped with 
galvanized hoops l,55l«00 
250-barrel Redwood tank equipped with 

galvanized hoops 9**0o00 

Concrete tank foundation bloeks @ 150.00 300.00 

Water filter, 6s1 x 5% packed with anthrafilt 
or filtering sand 650.00 
Centrifugal backwash pump and electric motor9 

300 gal per minute capacity 565oOO 
Centrifugal pickup pump and electric motor, 

150 gal per minute capacity 325<>00 

Dry chemical feeder 300.00 

Wooden aereator, 153 x 10 s x 15 s 100.00 

Earthen aereation pit, 1501 x 150" x 109 250.00 

High pressure injection lines 1̂ 650.00 
^ell-head equipment for six input wells 
Including meters s valves and gages 
@ 160.00/well 960.00 

Voo.oo Miscellaneous valves and connections 

Labor 

Engineering and contingencies 

1,0Q0«00 

$ 2*f,2*flo00 
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NEIL Ho WILLS ET AL 
RUSSELL POOL 

EDDY COUNTY, NEW MEXICO 

FACILITIES AND COST ESTIMATE FOR FLOOD EXPANSION, 

l*f - Additional input walls cleaned out and gravel 
packed @ 300.00 each $ *f, 200.00 

2 - Additional water source wells recompleted in 
the 900-foot limestone and equipped to pump 
750-1000 barrels of water per day, 
@ 9,250.00 each 18,500.00 

1 - Aldrich direct flow 3" x 2§-n triplex plunger 
pump, equipped with porcelain plungers, and 
Insuroch valves 3,900.00 

1 " 50 HP 3=»phase electric motor, reduced voltage 
starting box, and water level pilot circuit 1,850.00 

1 « 500-barrel Redwood tank equipped with 
galvanized hoops 1,551.00 

1 «. 250= barrel Redwood tank equipped with 

galvanized hoops 9̂ 0o00 

2 <=> Concrete tank foundation blocks @ 150.00 300000 

2 > Water filters, 6* x 5s packed with anthrafilt 

or filtering sand @ 650.00 1,300.00 

Additional high pressure injection lines *t,̂ 50.00 

Water return lines s ,̂000.00 

Well-head equipment for lh additional input 

wells @ l60.0C?well 2,2*t0.00 

Additional valves and connections 1,000.00 

1 - Pressure-type oil treater for Wills 

South Battery 2,500.00 

h - Atmospheric type oil treaters @ 2,000.00 8,000.00 

Additional Labor 1,500.00 

Engineering ant- contingencies 3.0CO.00 
$- 59,231.00 

Cost of Pilot Flood a^stf^oo 
Cost of Complete Flood * 83,̂ 72.00 
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C O R E A N A L Y S I S S E R V I C E 
WICHITA FALLS. TEXAS 

2 

29 

COMPANY: H. W i l l i Et Al 
W E L L : Goverm«nt Less* Ho. 26 
GENERAL DATA: 

8 ^ 

8Mf 

8Mf 

C O R E D F R O M 

R E C O V E R E D 

Z O N E A N A L Y Z E D 

O I L B E A R I N G 

O I L B E A R I N G a H O R I Z O N T A L L Y P E R M E A B L E 

ANALYSIS SUMMARY: (For Oil Bearing & Horizontally Permeable Zone) 

A v E R E A G E P E R M E A B I L I T Y 

AVERAGE POROSITY 

PRODUCTIVE F O R M A T I O N CAPACITY 

FORMATION VOLUME FACTOR (Actual or Estimated) 

RESERVOIR G A S - O l L RATIO (Calculated & Theoretical) (1) 

AVERAGE SATURATION: 

RESIDUAL O I L 

CONNATE WATER 

TOTAL WATER 

O I L IN P L A C E 

AVERAGE RECOVERABLE OIL: 

N O R M A L RECOVERY (Gas Expansion) (2) 

A D D I T I O N A L RECOVERY BY W A T E R D R I V E 

G A S a W A T E R D R I V E RECOVERY (Complete) (3) 

S P E C I F I C PRODUCTIVITY INDEX 

(March 15* 1951) 

20 

18 

20 

20 

20 

30.5 
19.7 

610 

1*15 

28*** 

705 

FEET 

FEET 

Samples 

FEET 

VERT ICAL-M1 LL IDARCYS 

HORIZONTAL-MILLIDARCYS 

PER CENT 

MILLIDARCY-FEET 

CU. FT. /BBL. 

% OF PORE SPACE 

% OF PORE SPACE 

% OF PORE SPACE 

BBLS. /ACRE FOOT 

BBLS. /ACRE FOOT 

BBLS. /ACRE FOOT 

BBLS. /ACRE FOOT 

BBLS. OF FLUID /24 HRS./FT./ 

P. S. I . PRESSURE DIFFERENTIAL 

FLUID PRODUCTION (No prediction shall be made unless 0 4 . 3 
the complete, properly secured and '* 
sealed core is submitted.) 

(1) Calculated for volumes of atmospheric pressure. 

(2) Based on reduction of original reservoir pressure to zero p. s. i . 

(3) Based on maintenance of original reservoir pressure by water drive. 

NOTE: Type and amount of f lu id calculated for complete isolation of zone analyzed. 

POLICY: Core Analysis Service assumes no responsibility as to any predictions or data other than representing the best 
judgment of this organization. A l l observations and data secured shall remain the exclusive and confidential property of the 
client. 



CORE ANALYSIS SERVICE 30 
WICHITA F A L L S . T E X A S 

COMPANY: 

W E L L : 

ZONE: 

lieil H. Wills m Al 
Government Lease Be. 
8^ T O 8M* 

CORE ANALYSIS DATA AND INTERPRETATION 

Sample DEPTH I PERMEABILITY POROSITY Residual Saturation 
% Pore Space Chlorides PROBABLE 

R P M A R K 4 

Number Feet ] 
Millidarcys j 

Horizontal Vertical j Per Cent 
Oil 

Total 
Water 

1000 P.P.M. PROD. ( 1 ) FA C i F n I N 9 

1 82W825 1*9.0 39*5 2*.© 35.* *3.3 59.4 on Fine gr silty 
•4, loosely 
consolidated 

a 825-826 M.2 22.7 2©.7 56*5 89.5 011 Fiat gr silty 
sd w/thin Ola* 
shale streaks 

3 826-827 37.7 15.© 23*2 20,8 51.3 89.5 on Sand, harder 

h 827-828 32.6 23.7 21.6 *9.6 89.5 Oil 
silty sand 

9 
10 
11 
12 

19 
20 

828- 029 
829- 8 
30-8 
£ -832 

832-8 
813.8, 
8Sf*8if 
S35-8P 

20.5 
31.7 

m 
20.0 
26A 
33.7 
31.2 

S*3**8̂ w 

35.8 

10.2 

5̂ *0 

1*0 
1.0 
0.8 

16.5 
15.2 

2.5 

M 
Vl.O 
»+3.8 
53.5 
jo.* 
5t»3 

on 
on 
Oil 

Oil 
Oil 
Oil 
Oil 

.8 Oil 
r.8 Oil 

19.8 Oil 
>«8 Oil 
••• Oil 

19.8 OU 
oi l 
o i l 

II K M M 

tt tt tt tt 

K It * « 

tt tt * tt 

tt « tt N 

n n tt H 

* ft tt » 

Fine cr si lty 
sd v/occasional 
blue sh strict 
tt tt * n 
« « « « 
id v/sh strks 
« n ti » 
i» M »i «t 

Band, better 
consolidated 
I I «t » ft 
I I » » I I 

NOTE: (1) Prediction Based on Complete Isolation of Zone. 

POLICY: Core Analysis Service assumes no responsibility as to any predictions or datia other than representing the beat judg
ment of this organization. All observations and data secured shall remain the exclusive and confidential property of the client. 


