
YATES PETROLEUM CORP. 
BEFORE THE COMMISSION 
NMOCD CASE NOS. 10446-10449 
DATE: 09/09/92 DE NOVO 
EXHIBIT NO. til" 



M l IM I 

r"-

„ l r 

ro 
o 

oi 

CD 
C 
00 
m 
> 
c 
o 
Tl 

. r-
5 > 
2 § 

s 
> 
z 
> o 
m 
m 
z 
H 

O 
> 
JJ 
r-
c/> 
CD 
> 
D 

g 
55 
H 
30 
O 
H 
m 
o 
D 

•< 
> 
z 
D 
r-
m 
> 
o 
o 
c 

o 
o 

TJ 
JJ 
m 

> 

73 

> 
TJ 

C/> 
X 

o 
z 
o 
D 
0) 
H 
JJ 
CD 

O 
z 

TJ 
O 

Z JJ 
m m 
^ O 
m 3J 
x O 

m 
0) 

-a ~n v< 
re o i 
r t 5 o 

3 ft r -

U> * rr 

3 ?. =T 

o 3 

3 =r c_ 
rn o o 

< <5 » 

2 - 1 

" rt n 

ft r-

ft 3 OJ O 
•o o- TJ rr 

ce ^ (-* 

. ID O 
v/i x 
o 
O TJ 

o c 
re 3 
9 2 

o o ^ 
B> CC * 
(-• H ' 

0) >-< 
W c r \ o 

I r* 
**1 W 3 
^ a is 
t— C L n 

*< OQ B 

5 P 5 ' 

s £ ? * 
•o o. 2 ce 
O ^ € ft 

a m B 
^ 5, ft" 

i««" 
V 1 CU rr 

1 JO 

s i s: 
ft^° 

_ B i ft tn 
^ » TJ n - a 

1 O fti H-
. 1 I— 

' w * < rr 
I . 

O -
»-h 

3 % 
C M a« 
B 3 

*» 2 ? rl CO £U 
«D C 

a It J » 
C L Q. cu 3 

< O-
r t 2 It 

«3 o 3 
O rr Q. 
O 2 B ft, 

' X S- S 
r> 
o 3 

S- § » 3 
3 cr 
ro re 

CO vO 
cr 
tu 

r t yO >* 1 

1-1 IT £ 
)-*• ft o 
0) / -v Q- C 

Mi Ln 5 oi 
° r - 2 t -
>-t co £ • c 

rr I ^ rt 
3" CO H-
H- O O 
to - rti 3 

B O ?3 rt P l 
o ro re zr m 

" C "O O CD rt, 

Q* H r- TJ 
ro 3" « rc 
3 r - O 

' W H f 
) r - 3* : 

TJ Dl r j 0> 

r l O TJ (S 

i i o H I ! 

iT3 

» 2 ? 

3 ? » e 
r t (/) 
ft CB 
1 r -
3 » 

M U l 

< B < 

r^ 2 

3 re <* — a a> , u 

2 N 

5 ° ° 
M 3 3 
_ n n 

' = r. • O. 
=" " i - w * 

[ o n ! • 
' o t „ o 

o H " m o 

5 •3 3 ™ ' 

O M 0 1 » -

" 2 « 3 f 
ft ^ ff a . t 

£.2. 

' ? » 8 ' 
O H < r t 

• 9 9 

ft 
r t 1 

S 

•5?; 

A X 

, o » 

o 
: ^ a 

" 3 - » 1 

o. b 
U i o ' 

° t?* .-I 
rt 16 2 » 

1 B ^ 3 It ^ , 

3" S •» * 

N o f t « n 

3 M S . ' 
I a U I r. 

re 3 2 a 

» 2 
r i B r t i 

• rt *~ 
ft 
n B 

rrj (D _ 
rt ft =r O O 
ZT y ™ rt 

O r* O rt 
7? to 3 3- K 
• 3 ft ft 3 

0) 6) TJ i-l 1 

3 3 ft> Z 
ft r* CO O 

3 co I 
r-1 0Q •£ 

C 3 
o. o 
ft r-< 

co o PO 
e o » 
cr 3 S 
01 T3 Z 
rr O 
tu CO > 

r t a O rr CL ft TJ 
»-*. a O 
O H 

3 a - c > 

re i = 

i 3 0 f t 0 f t « n 

, r* TJ 

B rt CD 
ft 3 - 3 
CO (ft *< 
(D 3 

2 *•* © 
1 1 — 3 

i » "-3 

2 K 

Z W r- C -
O " VD M 

: • co > 
,_, j > tn 

u. co * 5 
O VO 03 " 

c in to 
^ * c o 

< - 2 n S a ft re 

B 
^ re 

i > 

1 o 

^ ft ^ 

° = " s 
o." ? « 

• « 

" < S w 

H r t n 
o 
3 ^ 

• 3- K O 
• ° 0= H 

ST » > 

r- _ m 

. 1 « 

to ro o " 

vD 

SD CO 

: rr -

ro 
M 7 • * 
O •< 3 

CD 0Q 
3 *•*• 
C L ft 

r - — 3 
r*> 0Q 
CO 
3" rt CD 
ft 3" i-l 
C L fH ft 

» CL S 

rr o ft> 
5 a S 

re re 3 co CL 



YATES PETROLEUM CORP. 
BEFORE THE COMMISSION 
NMOCD CASE NOS. 10446-10449 
DATE: 09/09/92 -DE NOVO 

E X H I B I T NO. 1>> 

SME 
Mining Engineering 

Handbook 
I n T i ro Volume.--

V o l u m e 1 

A R T H U R B. C U M M I N S 

Chairman, Editorial Board 

I V A N A. G I V E N 

Editor 

Sponsored by 

Seeley \V. Mudd Memorial Fund of AIME 

Society of Mining Engineers of AIME 
U.S. Bureau of Mines, Dept. of the Interior 

Society of Min ing Engineers 
of 

The American Inst i tute of Min ing, Metal lurgical , and Petroleum Engineers, Inc. 

New York, New York 

1973 



3 . g- 3 o-
co o f - t s 

a- a. SF 2 

"...« 2, _ 

3 C 

w r r — - i • —• - T L : c—- ^ 
£. 2- . 

Co <c 3 - : p X 
3 CO ~ 

2 . ? < 

' S 3, i 

2 — —̂ 
_ X : 

a 5 ! 

— — P ii" sr ~ 
3 -

5 -o — -H 2 M : 

2 3 g ™ 
. p 

a . P CR 

S S 3 
"CCC a co 3T — - 2 2 ~ra , CC 3 

2 O * 3 ="o 
— • ra ^ 

TO - — -

"A i ° 

2 C 5 
2- ra p 
' ^ 2 5 
< .5" 3. 

33 c 
3 3 

ra ~ 3 3 ? 

P O B- ! 

•3 £f£ • 

' - e r a a 

— c ' 
s 3 

- . 2 2 

3 " 
•CR a 
o S 1 3 C 

3 O 3 
~ "£.. P 

1^8 
* O "O 

-1 3" 
— 3 0) 

I I I 
i ' 3 > 

0 rs. 

3 3 " 

3 2 . ' 

S 3 < 

3 - 3 ' < 

g-S c 5' 
O S i O -

- • O 1 2 
cc B 

r> "O — to s a o 
- i — • 2 "> 

™ 2.1 50 

. S ' f i ; • 

3 r 3 
3 3 5 
— 2 . -5 
a. iT o 
- i -> 

p a. 
— ^ 
5 ra o — = - • 
J 3 ^ 

1 3 

= = 1 3 < 

~* ra -

3. 5' 
O CR 
3 " 
~ 2. 
3 

a. 

ra J£ ~ 

• 3 I % -3 — 3 

* 75 — 

5" 3 3 3 _ _, 3 v: =- r . _ ^ 

O 3 3 

— — 3 - O : 
' 3 " 3 

"3 3 
ra ra _ CR 

3 S c a 
E. Q 

5 a d 
oo O ffl s . 

5 5? 3 „ • 

^ 3 - 3 i ; * - _ 2 •§ 3 ra 

a. » sr 

a. £ 
-: -5 33 

3- f» 3 a 

3 O 

I l l 
« 3 :* CR 

3 i ? I 

2_ a. a. — ' 

v 2 "2-
3 c» 5 • o- ™ 

< ^ 

.3 I 
— 

< 3 
3 ' = 3 
3 -

1 1 ^ 3 

-• < 

o 

O CR 

3 " 
3. 3 3 3 - 0 . 

i . "3 a . C5 » „ . 
= 3 
= 3" 2 

3 = 3 
3 " ^_ 

V! 

0 — — : 

- i 3 

•3 3 3 - ° 
£ P ^ 

so a. < 
3 ^ 3 - 5 
3- c 1 0 a 

3 - 3 = 
3 2 S 

s - = = • ? 

2 ^ . 3 " - ! 

N -5 -C3 ST 

3 . 

^ § 3/i 
O «3 P3 

3 2 ~ 
3 3 — 

3 !5 ~ 
t» 3 3 

| - 5; s: gr a" 3 

- t 3 S 
r 5fi 2 

a. 2,: 

i — 

3 « 

<" IT 

— T) 
a o 
2 . TO 
- - 1 

r> ĉ: 
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PER THE "1984 MAP" 

ACRES IN POTASH AREA - P in p * ie c 

SECRETARY R-lll-P MEASURED INFERRED INDICATED MINED 

TOWNSHIP AREA AREA ORE ORE ORE AREA BARREN 

18S-30E 16,021 2,880 1,080 0 0 940 860 

19S-29E 9,612 3,240 1,420 0 0 670 1,150 

19S-30E 23,070 17,800 5,340 10 0 9,560 2,890 

19S-31E 5,127 800 400 20 0 0 380 
19S-32E 6,406 1,240 530 0 0 0 710 

19S-33E 10,253 6,640 1,460 810 1,940 0 2,430 

19S-34E 3,845 80 0 10 0 0 70 

20S-29E 10,253 5,040 1,530 60 0 2,640 810 

20S-30E 23,075 21,600 6,860 20 0 8,100 6,620 

20S-31E 23,075 20,560 14,280 580 0 780 4,920 

20S-32E 23,075 22,140 15,230 0 0 3.320 3,590 

20S-33E 23,075 23,040 10,630 5,000 5,200 0 2,210 

20S-34E 19,225 11,600 5,700 1,720 2,600 0 1.580 

21S-29E 14,419 8,520 3,930 60 0 2,280 2,250 

21S-30E 24,997 24,960 13,520 5,080 0 2,360 4,000 

21S-31E 24,997 24,950 11,830 2,330 850 6,980 2,970 

21S-32E 24,997 22,720 4,090 3,860 8,780 0 5,990 

21S-33E 24,997 22,780 1,990 7,190 11,130 0 2,470 
21S-34E 8,331 1,800 0 970 0 0 830 

22S-28E 1,280 160 0 0 0 0 160 

22S-29E 21,147 16,520 8,580 20 0 5,920 2,000 

22S-30E 23,075 23,040 13,140 2,450 0 4,540 2,910 

22S-31E 23,075 19,680 12,300 900 1,030 0 5,450 

22S-32E 7,690 320 0 0 0 0 320 

22S-33E 7,690 1,800 0 0 780 0 1,020 
22S-34E 640 120 0 0 0 0 120 
23S-28E 640 40 0 0 0 0 40 

23S-29E 18,584 15,960 9,720 180 0 440 5,620 

23S-30E 23,075 20,040 10,290 280 0 860 8,610 
23S-31E 23,075 17,300 11,060 50 0 0 6,190 
24S-29E 2,560 160 0 0 0 0 160 
245-30E 11,525 4,760 1,600 0 0 0 3,160 
24S-31E 12,816 3,680 820 0 0 0 2,860 
25S-31E 1,280 480 330 0 0 0 150 

497,002 366,460 167,660 31,600 32,310 49,390 85,500 

SECRETARY AREA R-lll-P AREA 

74% IN R-lll-P 

26% OUTSIDE R-lll-P 

34% MEASERED ORE .. 

6% INDICATED ORE 

7% INFERRED ORE 

10% MINED AREAS I OR 

17% BARREN AREA 

46% MEASURED ORE 

9% INDICATED ORE 

9% INFERRED ORE 

13% MINED AREAS I OR 

23% BARREN ARE: 

I I 
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VALUATION 32-39 

The assay of a sample cut from the wall of a trench or pit is representative 
of that length of the cut. I t may be averaged with other similar line-cut samples 
to obtain an integrated average of any given length of wall exposed. In other 
word*, the linear extent of any or all assays can be ascertained by properly weighting 
each sample assay with respect to its length and grade. Depending upon the 
orientation of the excavation, the averaging process is that used to determine 
average value estimates of material exposed in a drift, raise or crosscut. 

Grab-Sample Assays—The foregoing discussion has been concerned largely with 
assay estimates that result, from measured sample lengths or volumes. Grab sample 
assays do not fall into such a category because, as the name signifies, they represent 
random samples. 

At best, they usually serve only as general indicators of the tenor of the 
mass from which the samples were obtained, and the examining enzineer can 
rarely credit such analyses to particular unit occurrences of material. In addition 
to the factor of rhe random manner in which tlie samples often are taken, they 
generally represent also only the thin surface zone of the mass. 

32.2.4—INTEGRATION OF ALL FACTORS AND ORE-RESERVE COMPUTATIONS 

The investigator, upon having properly prepared the maps which will be used 
as bases in calculating the quantity of economically valuable materials in the 
mine under consideration, and upon having determined and assembled all controlling 
e.ements pertinent to the analysis, is then ready to undertake a formal computation 
and classification oi the quantity and quality of the ore or materials sought. 

This procedure is known as an ore-reserve analysis, and it is an engineering 
process wherein due credit is assigned to the occurrence and classification of all 
ore tonnages so that a developed or semideveloned mineral deposit can be evaluated. 

Ore-Reserve Classifications—So far as the classification, i.e.. group segregation, 
of ore reserve tonnages is concerned, there are two schools of thought. The concepts 
in both instances are of such a similar legitimate nature that, in their respective 
applications, essentially the same total quantity of ore will be arrived at. but 
because of a different outlook or mode of approach, the ore classifications into unit 
tvpes often are at variance. For example, the I'.S. Geological Survey and the U.S. 
Bureau of Mines, both governmental agencies, are primarily and fundamentally con-
n rnr d with the determination of the future potential mineral resources of a given 
imno w.uieh fattier, or both, may be studying. That is. although they are directly 
:n-ere-tcd in an ore-reserve classification, their distinction of class types is based 
! tritely upon a projected rather than upon a present potential. 

On the other hand, a reserve analysis made by, or for, a private enterprise 
t:*>ially is designed to resolve tlie estimate in such a way as to show the various 
ore tracts classified on the basis of their currently minable nature. This distinction 
between 'wo points oi view may become clearer in the following discussion. 

The clarification used by the Geological Survey and the Bureau of Mines 
are summarized in the material which follows. Tho Securities and Exchange Commis
sion (SF.C) also uses classifications oi Proven Ore and Probable Ore in its work 
:n relation to interpretations of ore-reserve appraisals and stock-market listings 
ot mineral deposits. Their respective meanings are the essential equivalents of 
M'-u-iir-d Ore and Indicated Ore, as Mich designations are employed by the Bureau 
and the Geological Survey. 

^~ Mi ey</,'( f/ <I, P—Measured ore is ore for which tonnage is computed from ilimen-
ve;d< d in oircrops. trenches, workings ami drill holes and for which the 

•-'r:nif ,!* ' .anp-ited from the results o: detailed sampling. The sites for inspection, 
-umphng and uca-urouioiit : i r c so closely spaced and the geologic character is 
"> "'ell-di-line.!, 'ha' M Z P shape and mineral content are well-established. The 
computed trmn.ige .md grade are judged to be accurate within sta'ed limns, and 

judged to differ from the commuted tonnage or grade bv more 
•han 20G . ' " 

— J,.,hmtel O/v—Indicated ore is ore for which tonnage and grade are computed 
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part iv f r o m specific measurements, samples or production data, and partly f r o m 
projection for a reasonable distance on geologic evidence. Tlie sites available for 
inspection, measurement and sampling are too widely or otherwise inappropriately 
spaced to outline the ore completely or establish its grade throughout. 

Inferred Ore—Inferred ore is ore for which quanti tat ive estimates are based 
largely on broad knowledge of the geologic character of the deposit, and for which 
there are few. i f any, samples or measurements. The estimates are based on an 
assumed cont inui ty or repetition- for which there is geologic evidence. This evidence 
may include comparison wi th deposits of similar type. Bodies that are completely 
concealed may be included i f there is specific geologic evidence of their presence. 
Estimates of inferred ore should include a statement of the special l imits w i th in 
which the inferred ore may lie. 

In commercial mining geology, which is guided primarily by direct economic 
factors, we find that ore reserves often are classified as follows: developed or 
proved ore, probable ore. and possible and/or extension ore. 

Developed Ore—As the term is used, ''developed ore" signifies ore which is 
so completely exposed that its existence as to tons and tenor is essentially certain 
and which, in addit ion, is available for immediate withdrawal by the mining method 
being employed. Here there is a dist inction between measured ore and developed 
ore, for although both are subject to the same fundamental controls as to l im i t i ng 
exposures, tlie factor of ready minabi l i ty may not always be equal. For example, 
assume an ore-bearing, well-denned, un i fo rm, epigenetic vein which is exposed 
only on one mine level by a d r i f t . The mining practice is to raise on the ore 
and stope i t by an overhand method. Measured ore is computed to occur hoth 
above and below that d r i f t , whereas developed ore w i l l exist only above the level, 
as the ore below the d r i f t is not immediately minable under the method being 
followed. 

The theoretical concept held by some engineers is that developed ore w i t h i n 
a tabular mass must be bounded on four sides by mine workings, that is. by 
an upper and a lower d r i f t and by two raises, one at each lateral extent. This 
is an ideal condition, but in practice such a rule is seldom applicable. I f it were, 
the quanti ty of proved or developed ore accredited to most mines would be far 
out of line wi th the actual situation. This is not to have the impression, however, 
that the undesirable practice of basing ore-reserve estimates or structural interpreta
tions through and about inaccessible mine workings is here proposed as proper 
procedure. 

Probable Ore—Probable ore is ore whose occurrence is for till essential purposes 
reasonably assured but not absolutely certain. A definite grade can be assigned 
for tlie tons thus classified, but mining excavations have not progressed to the 
stage where the probable tons tire available for current mining, although it could 
become available for withdrawal in a relatively short time. The gratle assigned 
to many probable ore blocks may be the grade determined for contiguous developed 
blocks. Some probable o-'e thus distinguished may be the essential counterpart 
of some measured ore as classified under the governmental plan. 

Possible and, or Extension Ore—Possible ore. which is called by some engineers 
I ' i t '"re >irf, is a class whose existence is a reasonable possibility, based pr imari ly 
upon the strength and continuity of geologic-mineralogic relationshius and upon 
the cvti-rtt o i ore bodies already developed, and for which therefore a measure 
' •omnium- is available .as .an indication of what may be expected as mining excava
tions progress : n t o farther reaches because of the comparative absence of mine 
workings which w 
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Calculation Procedures—The general procedure in an ore-reserve calculation is 
the same regardless of the concept employed in making the ult imate classification, 
since i t follows that no classification of any ore reserve can be visualized completely 
unt i l all necessary working data have been properly treated in the total process. 

Longi tudinal Sections—A longitudinal section wi l l be used to demonstrate the 
further procedure of making an ore-reserve calculation. Fig. 32-15 is an example 

Fig. 32-15—Longitudinal section with assays posted and ore blocks delineated. Complete 
as a base control for ore-reserve tonnage calculations. Shading indicates gray and red 
colors employed in practice. 

of such a map, completely prepared for ore-reserve purposes. The sequence in 
assembling a similar section in actual practice fol lows: 

1. Construct as a base, to receive working data, the longitudinal section of 
all mine excavations made in a vein. Determine and indicate the position of 
pertinent l imb ing geologic structures—for example, the Xipper Fault and High 
Vein junction. 

2. Post assay averages on all excavations driven on the particular structure. 
A commonlv used and satisfactory method is then to color the ore expanses in 
led ami the waste or protoro lengths in gray. Such a practice makes ore-waste 
eoii'.-asts readily apparent for the interpretations to follow. These a.-sav averages 
and ore-protore dot erminatioiis are based upon the controlling l imi t ing factors 
prevsou»lv di-ciissod. 

I ' -omeimics develops that a vein structure may change strike slightly or have 
ii.mor ana'ion.s iu Us general trend w i l h i n the l imits of its exposure by mine 
' v 'av.ii lotis. Inasmuch as longu udmal sections are projected into some selected 
vertical plane, tla so characteristics, together wi th a common habit of veins to 
•np !'-s 'han 1)0°. induce a minor shortening o i true horizontal and vertical distances, 

-yec' ivelv. when sin h distances are shown in the section. That is. sample locations 
ni uni ts .and r n - i ~ are d'-t'-rmined by measuring along the excavations f rom some 
known poitP of origin. H . w e . all such distances are actual, whereas drif ts , i f 
cut \ i d . do not so plat on long section, nor do raises on inclined structures show 
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in slant height*. The resulting foreshortening mtist be accounted for and corrected. 
Otherwise the application of unit-assay averages w i l l exceed the working place 
as i t is plat 'ed. The adjustment-correction can be accomplished conveniently by 
the use of proportional dividers adjusted and set to equalize these comparatively 
minor, but nonetheless pertinent, discrepancies. 

Further, i t w i l l be noted f r o m a study of Fig. 32-15 that the assays have 
been determined as units in such a way between del imi t ing excavations as to 
make the assay average applicable to the extent of the excavation wi th in the 
l imits . In other words, if the assay average is needed for the extent of a d r i f t 
between two raises, then that is the unit length of assay which is determined 
and applied. As noted before, the posted averages should not exceed the length 
of the unmined blocks they represent. 

3. On the basis of controll ing geologic-mineralogic characteristics, together w i th 
the extent of ore averages indicated, the dimensions and classification of the ore-
reserve blocks are judged and delineated. In Fig. 32-15. a vein structure of compara
t ively medium strength and mineral persistency has been visualized, and the blocks 
are delimited accordingly. A number of complexities also have been introduced 
in an attempt to show as many block-outline types as possible. 

I t wi l l be noted that in some cases (Blocks M d and 15d) the ore assays are 
such as to necessitate delineation of two or more contiguous ore-reserve blocks 
of a similar classification where one might otherwise have occurred i f the several 
ore assays had been more closely comparable. This method of making a dist inction 
between blocks on the basis of ore width and grade, or both, is good practice, 
and thus one block would contain ore of a comparatively higher grade than another 
and would indicate tlie existence of high grade zones wi th in the ore shoot as 
a whole. The ore-reserve estimate, in addit ion to giving a measure of the quant i ty 
of ore, also serves to aid the mine operator. By having the ore zones so distinguished, 
he can achieve better control in planning his mining program. The blocks are 
numbered in four separate individual sequences—developed ore blocks, probable 
ore, possible ore and extension ore, and each type of block has been properly 
distinguished by a symbol as well as by a sequence number. 

T i m engineer, upon having thus determined and outlined the various ore blocks, 
then is ready to compute and record the ore tonnages. The sequence is: 

1. Each block is analyzed indiv idual ly as to area encompassed and average 
width and grade of ore revealed. Those blocks which fa l l into a developed ore 
classification are considered first. The area is determined either as a product of 
direct, linear scale measurements . , r . where the blocks are highly irregular in outline, 
bv a planimeter. The average width and tenor value which apply to the particular 
block are calculated by a weighting process wherein due regard is given to the 
linear extent which each assay average represents, AU assay units that specifically 
bound, or fa l l w i th in , the outlines of the block should be used in calculating 
the average grade of ore. I f one assay average is effective over twice the length 
of another wi th which it is to be combined, it should be weighted by factor 
of 2 in the calculation. The comparative importance of each assay unit can be 
determined readily by visual scanning of the relative lengths represented. 

The data of , trea and average width anil tenor for each block should he recorded 
as they are determined. Fig. 32-21. Sec. 33 3. Reports, wi th its self-explanatory 
column headings, is an example of a convenient form for this record. 

2 The tons in each block nre calculated by div id ing the product of the area 
and the assay wid th by the tonnage factor previously determined. Cubic volume 
thus i> converted into tons of ore in each ore block. 

3. The 'ons in each block then are mul t ip l ied by the percent or ounces of 
na tal (or metal* > as indicated bv tho assays, and the result is recorded on the 
iorm d i c e . This procedure assembles 'ho statistics for ascertaining a properly 
W'I ig.'iti d ay, rage grade of all ore-rrserve blocks. 

•1. n.e -o-ai tons for each classification i< found by adding t i e ' ' 'ons" column 
alt ' r all l i c ks have IM <-n calculated. T i c average grade of the total tons in 
a given class tor -he given vein is calculated by simply d iv id ing the total tons 
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into the total o i the "Tons x r ' r " or "Tons x Oz'' column. Calculating and adding 
machines are useful, i f available. The grand-total ore reserve (quant i ty and quali ty, 
or grade) of any or all classifications of ore in a particular vein or in a given 
mine, as desired, can lie ascertained by combining in an appropriate manner, 
the various "ota.ls thus obtained. 

Plan Maps—The gem ral practices applicable in using longitudinal sections also 
are the same when the ore-reserve base maps arc in plan (horizontal) projection. 
There are two basic 'ypes of such plan maps: (1) that for. on occasion, tlie 
ore-reserve analysis of semitabular masses and stringered vein zones that have 
been mined by underground methods, and (2) those, sometimes together wi th 
supplementary cross sections, used to determine the quant i ty and grade of materials 
in pervasive and disseminated deposits that have been tested by boreholes, pits 
or tp riches. 

.Maps of Semitabular Masses—Plan maps often are used to delineate ore-reserve 
tracts where ore bodies are essentially f la t - lying, irregular and lenticular in outline, 
or where metal-bearing stringered zones are so closely associated as to require the 
contemporaneous mining of intervening country rock. 

Such plan maps are most useful when an indiv idual plat is designed to depict 
the excavations on each working floor in a mine, and therefore 15 or 20 separate 
coordinated sheets frequently are required for the interval between two levels. 
Alter assay controls have been properly posted, tlie outlines of the ore-reserve 
Works are laid out on each plan map wi th due cognizance of all controlling 
g'oiogtc-mineralogic data as well as the l i m i t i n g factors of assays. The blocks 
arc- numbered and their classification shown on each floor plat, which entails the 
rope ' i ' ion o i tlie same block identification as long as that block persists vertically 
f rom one floor to another. 

I t is apparent that, in this procedure, ore-reserve areas are shown in plan. 
Therefore to obtain the cubic volume per block it is necessary that the mean 
aggregate area of the several plans be mul t ip l ied by the vertical height through 
which each, ore-reserve block extends. For example, assume that the engineer decides 
that a given block of developed ore wi l l extend vert ically 50.0 f t above tlie hack 
of a dr i t t and over a lateral distance of 57.0 f t , which has been determined to 
have an average minable content of 7.6 ft—9.0Cr Cu—1.5 oz Ag. The mean area 
'litis is 57.0 X 7 6 ft = -133 sq f t , and the volume of the block wi l l be the vertical 
height (50 f t ) x the area, or 21.650 cu f t of ore wi th an average grade of 9.0'r 
Cu—1.5 oz Ag. To convert to tons, the cubic feet are divided, of course, by the 
previously determined tonnage factors. 

As some blocks do not have a similar regular area for each floor plan, a mean 
area must be ascertained before applying the vertical distance. Because of this, 
the rewr i t ing of each t'.oor area, to obtain a mean, may be a longer process 
than required tor listing longitudinal blocks However, a fo rm essentially similar 
to -hat of Fig 32-21 can be used lo record data gathered during the analysis 
of the plan maps, 

A-sav units are applied as on longitudinal sections. I n fact, the plan-map method 
yields results on tht grade and quant i ty of ore in reserve in a mine similar 
to those obtained by ti.-e of a longitudinal section. The estimation of assay trade 
of probable ore blocks by the plan method is analogous to that followed in compiling 
averages of | robable blocks delineated on longitudinal sections. 

Maps of Borehole. Pit and Trench Tests—The three general methods whereby 
the volume and or tonnage of an ore deposit testeci by boreholes, pits and trenches 
may be determined f rom a plan-map base are: 

1. A weighted volume estimate based on the lateral distance between respective 
te-' sites, together with an interpretation of the vertical extent of the ore or 
m a n u a l sought as revealed at each site. Cross sections often are desirable to 
•actii'ate and y, r i fy the computations. 

2 A volume calculation based on the ' 'prismoidal fomula." This solution, for 
" - 'eislactory anuly.-i-. oi len requires the use of supplementary cross sections. 

3. \ olume o: map rial aso< r 'aiin il by the Use of contours. 
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Each of the foregoing methods is briefed as follows. 
Weighted Vol «roe Estimate—This method is -most satisfactorily applicable where 

the distances between test holes are un i form and equal. I n other words, wi th 
boreholes or test pits, a grid plan has been established at each corner of which 
a dr i l l hole w i l l permit an assay test. Each test hole is identified by number, 
and the depth at which ore was cut. together wi th the distance and assays of 
ma-enai exposed, may be recorded near the platted site of the hole. Each problem, 
depending upon its specific nature, may pose slight variations in the method of 

5 , . c , , - , c c t ? Fig. 32-16—Plan map showing ore blocks 
determined from data provided by regu
larly spaced dr i l l holes. Block 1 is based 
on Holes 1. 2, 3 and 4; Block 2 on Holes 3, 
4, 5 and 6, I f desired, the tons and grade 

~ ~* ~ ~ ~~ for each block, after being computed, can 
- " be recorded within each block outline. 

Us recording. W i t h such a grid plan map assembled, i t becomes a simple matter 
of c doulatioti to determine the volume or tonnage md average grade of material 
included w i t h i n each grid square, as the area is fixed by the grid lines, and the 
depth of materia! is indicated by the four tests that establish the grid corners. 

Assuming the borehole project illustrated in Fig. 32-16. tlie resulting field and 
otf.ce 'lata are tabulated below. 

Uriil-Hoie Data 
f o l i a r Depth Length Average As- Length in 

Klevation. to ' ire. in (Ire, says of Ore, Ore X Aver-
Hole Xo. Location* Ft bt Ft <~( Cu age Assay 

: 200 f t W. 615 21 70 2.01 140 70 
of Hole 4 

2 200 f t X. 020 15 (.0 1.45 130.50 
of Hole 1 

3 200 ft F. 621 16 So 2.90 250.50 
r.f Hule 2 

4 200 ft S. 61C 20 "5 2.37 177.75 
of Hole 3 

* The.se locations are simply used to set the grid in this illustration. The survey m the 
field would he tied into a base control of some kind. 

Area bounded by grid of Holes 1, 2. 3, 4 (Block 1) = 200 X 200 = 40,000 sq f t 

, . 70 - r 90 + S5 - 75 320 
Average lengtti oi ore = = - — = SO f t 

Volume of ore = 40,(00 X SO = 3,200,000 cu f t 
3.200,01)1) 

I oris ot ore = 
Tonnage factor 

,, , , 140.70 + 131).SO - i - 250.30 + 177.75 
t • oioc of ore = 

320 

09!). 4 5 
= - - = 2.185*. or 2 .19 r ' Cu 

320 

I ton.- md mad- , , f i aco gi id block nr.- 11.us indicated. The total tons 
• u .di grid blocks in i l . . . ,\. pc-it may be ih-n mimed by adding the tonnages 
u ui bee-Ks 1 ae CM rage- g:ad' ul" the total tonnage is found by properly weighting 
"•• -Tail' o; i -c-i. biiii-i; m i r o p o i ' i o n to its tonnage and then dividing the sum 
••! tic -e products lo • lie total tonnage. 
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or ' umdlv -p ru 'd , the overall volume, or tonnage, and grade can lie determined 
satisfactorily by < stabiishir.g a system of 'nanglrs or polygons. The volume or 
•or.hagc and grade that apply to each geometric unit are then calculated. In 
eouiMuiug rae several unit- , assays must be proverb,' wcighted. 

Tonnage- und grades calculated by triangular blocks ! Fig. 32-17) are probably 
more h'-ailv accurate dian those estimated by the polygonal i m i h o d . The apices 
o: t:>- tri.oigh s u-e fixed by the location of test holes and. therefore, each group 
oi •hr-c hob s influences the calculation of tons ar.d grade for a particular triangle. 
Tic- as-ays of each o -t hole should be propeily weighted m a manner similar 
*o - aat outline-1 \ revi -m-iy. 

P.-'lygoiiai blocks art- usually delineated by connecting each hole wi th lines 
'o dl other holes in • lo.-e.-t proximity anil then erecting perpendicular bisectors 

showing ore blocks 
. provided by regu-
•s. Block 1 is based 

Block 2 on Holes 3, 
the tons and grade 

•eing computed, can 
a block outline. 

s a simple matter 
grade of material 

; r id lines, and the 
e grid corners, 
resulting field and 

c As- Length in 
ejre. Ore X Aver-

'u age Assay 
1 140.70 

5 130.50 

0 250.50 

7 177 75 

. The survey in the 

000 so f t 

75 320 

4 

200,000 ru f t 

SO f t 

250.50 -L IT 

, or 2 10 e- Cu 

Tie total tons 
ag tae tonnages 
npcb" weighting 
hviding t t i ' ' sum 

re nol i i : i l 1 orn.ly 

Fig. 32-17—Plan map showing ore blocks as Fig. 32-18—Plan map showing ore blocks 
ieteriioaed bv triangular ,-\ stem from data 

i rovided oy irregularly soared dri l l holes. 
Block 1 is based '.n Holes 1, 2 and 3; Block 
2. on Hole.s 1, 3 arc! 5. etc. 

as determined by perpendicular bisector 
method from data provided by irregularly 
spaced uni l holes. 

-ti '!c-e l i i .e- •<> establish the ,-ides of ihe polygons. The tin 'hod is shown in 
f i g . 32-1S. Each t.-st telle is wi th in its own polygon •.-.nd. therefore, its assay 
is ••> length and grade pertains to the man rial hounded by tin particular polygon. 

f h e \ o l u i i c or tonnage of overburden, if any, which covers 'he economic mate-
i i a l - ran I " - n-rer'aim d roughly by the "weight.',! volume estimate." but a contour 
method gem-rally gives more reliable results, par ' icularly if the surface slopes 

I '..Ceic ov ,'/c [ ' n - m n v M Formula—The prismoidal formula provides a mathe
matical method '.'.'he.rebv the volume of many mnara l deposits can Fe d i t e r m i n . d . 
I t .d-o is useful in computing the volume or tonnage of mine dumps, although 
I ' l - not booted t 0 these applications. 

A on-moid is anv solid having parallel end faces. The volume can be computed 
''.'''' is ol 'he end sections and the lin.c.r distance betwe. n them are known 

or ' I ' tetminai,p. Either one oi two formulas may be used: 

V on cu i i i = C i i A ; - f A f t X Li'end-area fo rmula ; 

2A- 4- . . . 2A,._, - A,.i X 1. (A, 
in cu I t ) 2;n - 1) 

I prismoidal formula) 

ngtli or perpendicular distant . A - i r . . , i o i ' l id section, I . 
and ii -- number o:' areas or -ectioii- . 
. ani-'cea formula I - no' as exact as by tin- : a i.-monla! ionmil . i 
-. coon area is not n i v o l v i d , how.v.-r, lhe ep.d-area fortnula 

a: laic . ' ion and i - the ,,r,, . ommoidv u-. d. Ivuh t'oimulas an 
"h-'ah*-, and il.e pro ess oi t l a i r am >iie,i t mn 1- e-sentialb,' 
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A mine dump wi l l be used to illustrate application of the formula. Tlie dump 
(Fig. 32-19) has been surveyed and mapped, and all necessary data concerning 
the side slopes, the bot tom and 'or top slope tire available. Trench sampling has 
been done, and the positions and depths of tlie cuts have been platted. The 
assays of Tie samples have been averaged and are ready for use. ( I f the samples 
were obtained by boreholes and test pits, they are used in accordance with the 
weighting methods previously discussed.) 

Scmple Trench 2 
Aser Assay / 6 % Po - / I % Zn 

A.:er Assay 2 5 % Po - l 6 % Zn 

Area A2 -- SZSO so tl 
as eslcbhshed by 
*oil of T'enca 3 

Fig. 32-19—Plan view of 
dump, showing sampled 
trenches, assays and data 
for volume estimates. 

I f the topi and ho ' t om. as delineated hy the crest and toe of the dump, are 
nearly parallel, they can be used as end areas, and the vertical height of the 
dump 'u-.-ed us F i would provide enough data to calculate the volume. However, 
in such a procedure, some diff icul ty might be met in proj erly weighting the sample-
a-.-ay averaires. Ordinari ly, a more satisfactory method is to use a series of cross-sec
tional areas. These are placed to take f u l l advantage of the location of sample 
as-cays as a guide in determining the average mineral content of the dumpy Thus, 
volume and grade are both satisfactorily determined. 

Portion ( ' of the dump (Fig. 32-19) is a prismoid, with a Fourth of 40 ft and two end 
areas. A: and A:, of 1,250 and 2,250 f t . respectively. By the end-area formula, the 
volume of (', as deluaited by the sample trenches, is computed. 

; 2 U.250 :.250' 40 FT50 X 40 70.000 cu f t 

The volume (70,000 cu f t ) divided by the cubic feet per ton of the material wil l give 
the C'paivaleru tonnage, if desired. 

The average grade of material in Block C is determined by the u.sual method of weight
ing itetiis, as: 

1 250 so ft = l . f i - ; Ph—Fl -;; Zr, 
2,250 so f t = 2.5 r ; I ' b - l . C y Zn 

1.250 X F l = 1,375 
2.250 X 1.0 = .TOdf) 
.3.500 4,975 
4,975 
3.500 3.500 

IS Ph 1.42 ' Zn 

i mm. d 'hat 70.000 ctl ft of material averages 2.1SC'r Pb 1 ta r. lore, ii, is 

ci 1 P2.v Zn. 
l:.e volume and grade of each 'portion oi the dump can F>p found by the 

:..e mediod. The lo 'a l ton- and grade in the dump can be calculated by a 
peer. w. ighP d saii.ii: at :on of the -1 - \ . i.a J ] unions. 

I " I - m i >c/ .';<c f , n j C m : , , . .—This method is nut oiton used in making 
dome and gr . id- . - t i n i a P - of nc : al-Peal ing deposits, chad', on account of l i e 
ii-euPy :.P ,'..:g:Pihg a--,or a\. i :a,s obiaihed by tne sampling. However, the 
e.'opr i i . . 'hod may .-. rye sal i-t.a-i m il \ tor determining be- - l u i n ' i i v ol many 
mm. ':.:::!• om- na:-- s who- - o p<.r may no' be of .-ipii 'ouip u an\.-ly vital import 

'•••' u . uv - : - : u d p may }.,• i i - . ,. in <--imaii i ig oi-.-ip n lie. .- si;,h as m i l l slime, 
hie-- i d ' - , am! mill-- dump- v,hi-h u i n u have a mar ly unborni naval content. 
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The contour method is particularly adaptable to making volume estimates of 
booms where surface dopes are abrupt and irreeular. 

Given suthcient knowledge of surface and subsurface elevations (generally the 
respective elevations are de'ermined f rom test pits or d r i l l holes, although in 
those problem-- involving mine dumps or tailings piles, a survey of the surface 
made t rior *o the stacking of the material wi l l of ten give suitable data), and 
any other pertinent conduions. as they exist where revealed by the survey and 
testing program, the engineer is provided wdth such data that he can contour 
•he up] er antl lower l imns of the material in question. That is. by contours, 
any one of •.vhich encompasses a particular area in a horizontal plane, i t is possible 
to asrer-am the volume of a substance whose upper and lower extent is known. 
The upper surface may be either the earth's surface or any designated surface 
below that. The Idwer surface to be contoured is always, of course, below the 
ground. 

There are several special procedures for the determination of volume by the 
contour method I n every case, a plan map or maps must be prepared. A map 
scale oi 100 f t to the inch is considered a possible min imum l i m i t for most purposes. 
However, the scale usually is the smallest that w i l l accommodate the contour 
data The contour interval should be such as wi l l provide the degree of detail 
desired A 5-ft contour interval ( C D usually wi l l provide close enough control 
btu this is not prescribed as a min imum unit . A solution for volume by use 
of an isopach ma]) (a map analogous to a contour map. but instead of the lines 
connecting points of equal altitude they connect points of equal thickness of earth 
materials) illustrates the procedure: 

1 A contour map i< constructed of the upper surface of tlie region involved. 
2. A second contour map. using identical scale and contour interval , is drawn 

for -he lower subsurface. Transparent cloth or paper facilitates the procedure. 
Toe elevations for this map are. of course, posted f rom the field data. 

3 The contour maps are then superimposed and a th i rd map is produced by 
seuing the points of intersection of the two series of contours. The difference 
in elevation, as given by the respective contours, at each intersection is the exact 
•hickness of the material at that point. Lines of equal thickness of the material 
involved are drawn by connecting corresponding points and by interpolation, 

1. The volume of the subsurface material in question is calculated f rom the 
resulting I - O I a<l, map. Each line of equal thickness establishes a horizontal plane 
whose : i T f . : l j s determined by planimeter or any other suitable process. The volume 
ot . :C:L port ion may be computed by mul t ip ly ing the area of each plane by 
'he av.-nme t.sickness between that plane and the next succeeding one. The total 
volume of material is tlie summa'ion of the several portions. 

leg 32-20 has beep prepared to indicate a complete,! isopach map wi th a 
CT ot 10 ft I t wi l l be noted that the contours oi both upper and lower surfaces 
al-o have been shown, although ordinari ly in practice these work data are drawn 
nest < onvcnieriTv on -oparair- plats. The area of Plane A times 100 equals the 
volume of that ; ortion Tlie area of Plane B, which is tlie expanse' bounded 
I I-opa'Tous 'equal thiektio-s) j Q Q a n , j [OQ, rones 0,5 eepials the volume 
p. 'w. 01 eh-va'ions of 00 ami 100 ft The process is continued similarly for the 
1 o r i o r i de l imi" fd by each succeeding plane. 

32.2.5—EVALUATION AND OWNERSHIP CONTROL 

I • •• engineer now should h a w progressed in his study to the spige where 
•'•• '-a- a- " i i i i I c r k nowli a: g, of the controlling ( h m c i u s of a mineral deposit 

• 1- I ' . -pb 'e i . , ./plain ami a t(, |. needs of lie- examinalion mav require. In 
" , ; ! wot u 1"' 1- : P P.IP d Pi d p r conclusive and spe.-itic recommendation-: in 

so!a:i'C, . . f t i e gp,. a 1 piM.-pp which mav be that of technically directing 
p.ue u v- e o p e p ' p o m lar Pae di-roverv ol new ore bndies. or estimating the 
P 1 n ' u v P i a: d p ; .,| e o r a p i , ' i l ly valuable man rial 111 a given mineral deposit. 
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irdiess °^ where i t came frorfl, Ut i s clear t h a t the o i l 

kr»tec into the mine. 

The o i l seepage at the Lundberg I n d u s t r i e s ( o l d PCA mine) 

\% did not involve a breccia pipe. These o i l seeps, however, 

r« traced to an improperly plugged w e l l i n the Getty F i e l d 

:»ted about 700 feet away. Information on these o i l seeps, 

Ich were discovered i n 1962, i s attached as E x h i b i t 21. 

I f o i l w i l l migrate the distances involved i n these 

lldents, we shudder to t h i n k what methane or hydrogen s u l f i d e 

ler high pressure would have done. We know from the Rutledge 

idles i n 1963 [ E x h i b i t 3, App. D] t h a t the clay seams i n the 

lain have a degree of pe r m e a b i l i t y and w i l l allow gases to 

tgrate a distance of at l e a s t seven f e e t when the pressure i s 

psi [ E x h i b i t 3, App. D, . p. 64]. These clay seams are 

form throughout the Basin so i f they become charged w i t h 

«9h pressure gas, no one can say, without a d d i t i o n a l study, 

=w far they w i l l migrate. 

4. Industry Experience With Cementing 

Our own experience also makes us question whether any 

Rasing and cementing program, unless supplemented with addi

tional safeguards, i s adequate p r o t e c t i o n against the hazards 

»'e are dealing with. I n 1980, f o r example, AMAX d r i l l e d a bore 

"ole from the surface t o the mine workings t o be used f o r 

i l e c t r i c a l supply cables. I n attempting to cement the casing, 

ths cement was l o s t both above and i n the s a l t section through, 

Ve assume, clay seams and f r a c t u r e s i n the s a l t zone. In 
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ar.ces l i k e t h i s , we s imply do not be l ieve there i s any 

able way to be c e r t a i n t h a t the vo ids and annulus of the 

ir.g are completely f i l l e d . I n f o r m a t i o n on t h i s bore hole i s 

ached as E x h i b i t 22. 

More recen t ly , I n t e r n a t i o n a l Minerals and Chemical 

poration experienced s i m i l a r d i f f i c u l t i e s i n a grout ing 

gram to stop the m i g r a t i o n o f water . A summary of t h i s 

erience i s attached as E x h i b i t 23. I f water at r e l a t i v e l y 

pressure can migrate as e a s i l y as occurred at IMCC, then we 

iously question whether cementing programs can e f f e c t i v e l y 

vent the mig ra t ion o f flammable gases under much higher 

essures. 

5. Corrosive E f f e c t s o f Hydrogen S u l f i d e 

F ina l ly , we bel ieve the w e l l casing program, which has gone 

changed f o r over 30 years, needs to be reviewed i n l i g h t o f 

w developments to ensure t h a t i t o f f e r s s t a t e - o f - t h e - a r t 

otection against the release of gases. Curren t ly , R - l l l - A 

ly requires new or used casing " i n good cond i t ion" [ E x h i b i t 

3, pp. 3-5] wi thout s p e c i f i c a t i o n s concerning the a b i l i t y o f 

casing to r e s i s t c o r r o s i o n f rom hydrogen s u l f i d e or ' 

withstand high pressures. The presence of hydrogen s u l f i d e i n 

Basin, has been known f o r years [See E x h i b i t 12, p . 9, 

• estimony of S.J. Stanley] and was encountered dur ing the core 

i Q l e d r i l l i n g by the U.S. Geological Survey i n 1982 whi le 

Inves t iga t ing the b recc ia pipe and o i l seeps at the MCC Mine 

(Se e Exhib i t 19, p . 39] and along w i t h h i g h pressure (1500 p s i ) 
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(SUUMIT IN TRIPUCATZ) 

UNITED STATES 
DEPARTMENT OF THE .INTERIOR 

•GEOLOGICAL SURVEY 

Santa Fe 

M 26573 

Vmlt. 

SUNDRY NOTICES AND REPORTS ON- WELLS 

KOTICC o r iKTurrtOM TO G R I L L . 

KOTICT OF IKTtKTION TO O M K f\>NS 

H0T1CC o r t!:TTX7I0IJ TO TEST WATCH SHUT-OFF.... 

NOTICE OF IKTCKTIOH TO nCOKIU. OR REPAID VrtXL. 

NOTICC OF INTENTION TO SHOOT Ofl ACIDIZE 

H07ICE OF INTCiTIOK TO PULL OS ALTEK GLSIKr;. 

UOTICC Or I.STEXTIOW TO ABANDON WEU 

X SUBSEQUENT nrroKT or WATER SHUT^XT 

suascouorr REPORT OF SHOOTING OR ACIDIZING. 

suasrotiENT RCTORT OF ALTERING CASING 

SUU&tLQUZHT RETORT OF HZ-OmUJKC OR REPAIR. 

i SUOSEOUEriT RCPORT OF ABANDOMUeKT 

lUPFLEKEKTARr WELL HISTORY 

(IMOICATC AOS/VC MV CHCCX I I M K UATUnC OT RCTOtTT. NOTICC. OK OTHER DATA) 

December 3 19_1° 

•Well No. \ ft \ is located ft . from_ f jineana ~ m irom ,,T;J line of sec line and f t from j^y j IL"'- 13 

SW%, Section 13 
0£ &oc. Sec Mo J 

T 19S R 29E_ 
. (Tup.) (Euti) 

E ̂ ^„C oun tY_ 

NMPM 

New Mexico 
( S U U oc T i r t l t o r r ) (l'icki) (Coactf or Kutxliriiioal 

The elevation of the derrick floor above sea level is 3310 f t . 

DETAILS OF V/ORK 

p o i n t * , AU<1 * U oliw*r I m p o i i ^ j t t y*rot»o*»cl i r w k ) 

AMAX Chemical Corporation plans to d r i l l bore hole at this location to 
be used for an e l e c t r i c a l pewer supply to our underground mine workings 
i n the western lease area. We w i l l d r i l l a 16-inch diameter hole into 
the top of the s a l t and cement 12-inch I.D. casing. 

We w i l l d r i l l a 10-3/4" hole from.the top of the s a l t to the mine 
workings i n the 3rd ore zone; 8-inch casing w i l l be cemented from the 
mine level to surface. Cement to be circulated on both strings of 
casing. 

D r i l l i n g i s to be done by cable-tool methods. 

I U M U H U W ! l k » l tXI« p l a n c l s u t mo»<v» > | t i > < m l I n w H U i \ g l>r l h « C . n l o y U - J Z v r ~ . T fcolara • T W- n r - r n m n r w c L 

Company AMAX Chemical Corpora t ion ' . . A P P o r w m . • 

P . O . Box 279 •Addr e a 
U . S. Geological Survey 

Carlsbad, New Mexico 8"8220 "By 

R. E. Kirby [ 
Title •UZlt^XHiVMca::Lz.-:io 

Gcneral Mine Superintendent 



OAnrLiCvJ H O m j m i t .:.u Di. ua.iL,ur.tT. 

M A R N E L P I P E & S U P P L Y c o . 
NEW - USED OIL FIELD PIPE & EQUIPMENT 

SHALLOW POOL CASING PULLING & WELL PLUGGING 
PIPE THREADING & TESTING 

Artesia. New Mexico 88210 
(505) 746- 6553 

Mobil: 365-2516 

AMAX ELECTRICAL HOLE - DRILLING SAMPLES 

DEPTH IN FEET ; DESCRIPTION (As Reported by D r i l l e r ) 

0-10' Top s o i l 

10-20' Caliche 

20-35' Gravel-Caliche 

35-40' Red Sand (hard) 

40-50' Gravel & Shale 

50-60' Broun Shale 

60-65' Red Shale 

65-75' Red Sand 

75-S0' Gray Anhydrite 

80-95' Red Bed 

95-105' Red Bed (3roken) Lost Water & Kud-Cracks 

105-115" Gray Anhydrite (Hard) 

115-165' Gray Anhydrite (MOTE: 130-45' WATER SAND) 

165-170' Gyp 

170-185' Broken Anhydrite 

185-200' Red-Blue Shale 

200'-215' Broken Anhydrite 

215'-225' Sand 

225'-250' Gray « Red Shale 

250'-275' Red "hale with some sand 

275'-295' Red Sand 

.0. Box 1037 
Q1 N. 1st Sf. 
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AMAX ELECTRICAL HOLE - DRILLING SAMPLES CONT'D. 

DEPTH IN FEET DESCRIPTION (As Reported by DRILLER) 

295'-330' Anhydrite & Shale 

330'-360' Gyp & Red Shale 

360'-382' Gyp Sc Red Shale With Salt Stringers 

3851 CALL TOP OF SALT 

3S5!-404' Salt 

404.' Set 13-3/3" Surface Casing 

404-696' Salt - Base 124 Bed appro:c. 696' 

696' Set 8-5/S" Casing 

696-704' Sal t -Dri l l into Mine approx. 704' 

KOTE: Use this came log for 145' Ground Cable Hole 

\ i-11-10 

- " C U M MOT C\M.. 

's60 - sue , : c , ! - m cir<c.. 



0. Box 1037 
1 N. 1st St. 

DAT! 

12-18-20 

12-19-20 

12-22-30 

12-23-30 

12-24-30 

12-29-30 

12-30-30 

12-31-SO 

1-1-81 

1-2-81 

1-3-81 

1-4-31 

1-5-31 

1-6-81 

1-7-81 

1-8-31 

1-9-31 

1-10-81 

1-11-31 

1-12-31 

1-13-81 

M A R N E L P I P E & S U P P L Y c o 
NEW - USED OIL FIELD PIPE 8t EQUIPMENT 

SHALLOW POOL CASING PULLING & WELL PLUGGING 
PIPE THREADING & TESTING 

Artesia. New Mexico 88210 
(505) 746- 6558 

AMAX ELECTRICAL HOLE - DRILLING PROGRESS 

COMMENTS 

Moving 8r rigging-up 

Rigging-Up 

Spud Hole & Drilling 

Drilling 

Drilling - Shut down for Christmas 

Drilling 

Drilling-Lost Water & Mud in Crack 

Drilling 

Drilling 

Drilling-HIT WATER 130-145' (Fresh) 

Drilling-Fresh Water 30' in hole 

Drilling-Fresh Water 50' in hole 

Drilling-Fresh Water 60' in hole 
Put on drilling-jars 

Drilling-Fresh Water 70' in hole 

Drilling-Fresh Water 90' in hole 
Drill i n g Slowed due to uatcr 

Drilling-Fresh Water 1001 in hole 
Bailed hole for 1-hr. & 
could not louer water level. 

Drilling-Fresh Vater 105' in hole 

Drilling-Fresh Water 120' in hole 

Drilling-Fresh Water 120' in hole 

Drilling-Frp.sh Water 130' in hole 

Drilling-Fresh Water 130' in hole 

Feet/Accum Foet 

20'/20' 

20'/40' 

10'/50« 

25'/75' 

20«/95T 

20'/l15' 

15'/130' 

15'/145' 

20'/l65T 

15'/180' 

15'/195' 

20'/215' 

10/225' 

10/235' 

15/250' 

10/260' 

10/270' 

9/279'• 

16/ 295' 

Hrs. & 
Accum. 
Hours 

4/4 

8/12 

10/22 

9/31 

5/36 

10/46 

10/56 

8̂ /74 

10/84 

9/93 

10/103 

10/113 

9/122 

9/131 

10/141 

9/150 

10/160 

10/170 

10/180 

9i/l89,\ 
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AMAX ELECTRICAL HOLE - DRILLING PROGRESS CONT'D. 

DAT: COMMENT: 

-U-S1 

-15-S1 

-16-81 

-17-S1 

-1S-81 

-19-S1 

-20-81 

-21-SI 

-22-81 

-23-31 

-24-31 

-25-31 

-26-31 

-27-31 

-28-31 

1-29-81 

Drilling-Build Up Bit Water*9135' 

Drilling-Water S130' Hole Caving 

Drilling-Water !? 130' 

Drilling-Hole Caving Bad Water §135' 

Drilling-ilole Caving Water Q135' 

Drilling-Hole standing better Waters 135' 

Drilling-Reset Socket Water 3135' 

Drilling-Water § 130' 

Drilling-Water @135' Built up bit 

Drilling-Water 3135' (HIT SALT STRINGERS) 

Drilling-Water ff 130' (III SALT) 

Drilling-Water S 130' 

Drilling-Water 3 130' 

Drilling-Water Q 130' Some Hole Cave 

Drilling-Water 5 130' 
String up 10" Tools & Get Ready to Run Csg. 

Run 404' of new 13-3/8" Casing & Cement with 
400-sxs.(Denton Cement Co.) Did not circulate 

FT./ACCUM FT. 

10/305' 

9/314' 

11/325' 

5/330' 

5/335' 

5/340' 

5/345' 

5/350' 

5/355' 

10/365' 

10/375' 

9/384' 

11/395' 

5/400' 

4/404' 

HRS. & / 
ACCUM. 
HRS. 

9/198$ 

Si/207 

9/2/6 

10/2:6 

9/2*5 

io/r.;5 

9/2'U 

9/2b3 

10/2-53 

9/2.J2 

10/212 

8/?C0 

10/310 

9/319 

10/319 

10/329 

1-30-S1 
1- 31-31 
2- 1-31 

2-2-S1 

2-3-31 

2-4-31 

2-5-31 

TOTAL DEPTH TO SET SURFACE = £04 FEET 

TOTAL RIG HOURS = 329 

(ABOVE WORK BILLED ON OUR I!IV#0118) 

Wait on Cement to Dry-Surface 13-3/3" Casing 

D r i l l out Shoe - Check f o r Water-None-Drilling 21/425' 

D r i l l i n r j - ^ r y 40/465' 

D r i l l i n g - Hard 15/4S0' 

D r i l l i n g 40/520' 

10/10 

9:V19$ 

9/28:V 

10/38.V 
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AMAX ELECTRICAL HOLE - DRILLING PROGRESS CONT'D. 

2-6-81 D r i l l i n g 40/560' 10/48.1; 

2-7-S1 D r i l l i n g 40/600' 10/58* 

2-9-81 D r i l l i n g 40/640' 10/68:^ 

2-10-31 D r i l l i n g 36/676' 10/7&V 

2-11-31 D r i l l i n g - Cut 124. Bed (Sample) 16/692' 8/36A-

2-12-31 Dri l l ing-Get ready to run 8-5/8" 4/696' 9/95;V 
-DID Not 

2-13-31 Run/Cement(Circulate) 8-5/8" Csg, to 696' - 10/105:\ 
Denton Cmt. Co. 350-Gxs. Add 8-Yd3 Cement 

2-14- 81 to back-side — 
2-15-31 './ait on Cement -

2-16-31 D r i l l out Shoe-Drill into Minc(TD 704.') 8/704' 10/115-V 

TOTAL DEPTH TO SET 8-5/8" = 696' 

TDin to Mine = 704' (base 12A-bed approx. 696') 

TOTAL RIG HOURS = 115-- Hrs. 

( D r i l l Ground Cable Hole per Alan 3aldridge - approximately 30' Sl-/ above hole) 

2-17-31 Move u Rig-Up 10/10 
2-13-31 D r i l l i n g 20/201 9V194 
2-19-81 D r i l l i n g 20/4C 10/29A 
2-20-31 D r i l l i n g 20/60' 10/39* 
2-21-31 D r i l l i n g 20/30' 9-749" 
2-22-S1 D r i l l i n g 15/95' 10/59 
2-23-31 D r i l l i n g 10/105' 8/67 
2-24-31 D r i l l i n g - 1 : ator <2 138' 33/133' 10/77 
2-25-31 D r i l l i n g - TD=145' 7/145' TD 10/37 
2-26-G1 Rig-Do'.m - 10/97 

TD on Ground Cable Nolo = 145' 

Water G 133' 

Total Rig [[ours = 97-Hrs. 



.Form 9-111 
(May 1 9 « 8 ) c N.M.O.C.D. COFSt 

UNI.-D STATES SITIMIT IN TKIPLN 

DEPARTMENT OF THE INTERIOR £ ^ r , c U n " 
G E O L O G I C A L SURVEY 

SUNDRY NOTICES AND REPORTS ON WELLS 
(Do not use this form for proposals to drill or to deepen or plug bacFffcymtttTfip*-€*ter\i>\r. 

Use " A P P L I C A T I O N FOR P E R M I T — " fo r «uch p r o i ^ s ^ ' ^ j . ' . f •',<i j f , T ^ " ^ 

OIL 
WELL 

CAS 
W I L L • 

I 
2. NAME OF OPERATOR 

ce.. Lft Rue. \ e>.^. NAUNc-f TR. ^ 
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2>4 10- b' Gft. . 

f o r m approved. ^ 
Hndgut Hnreau No. -12-111424. 

I.KASK liE.NMlNATION AND SERIAL NO. 

MM 02.5 5 59 
<i. IK INMAN, ALLOTTEE OR TRIIIE NAME 

I . I'NIT AGREEMENT NAME 

» . FARM Oil LEASE NAME 
I 

9. WELL NO. 

H I . FIELD AXI> POOL, OR WILDCAT 

Eteî orJ y/yrgs EAST" 
1 1 . SEC, T., R., i t . , OS BLK. AND 

SURVEY OR AREA 

See.I^ ~-n<\s - r\̂ c.E 
12. COIISTT OR PARISH 13. STATE 

N.M. 

te. Check Appropr iate Box To Indicate Nature of Not ice, Report, or Other Data 

NOTICI Or INTENTION TO : 

TEST WATEn m i U T - o r r 

FRACTL'BE TREAT 

SHOOT OR ACIDIZE 

REPAIR WELL 

( O t h e r ) 

PULL OR ALTER I IKIVI1 

MULTIPLE COMPLETE 

ABANDON * 

CHANCE PLANS 

SUBSEQUENT REPORT O r : 

WATER s n i i T - o r r 

FRACTURE TREATMENT 

SHOUTING OR ACIDI7.IV; 

(O the r ) 

RM'AinlND WELL 

ALTERING CASING 

Alt ANUON M ENT* X 
( N O T E : l l epor t results of m u l t i p l e complet ion oa Wel l 
Complet ion or Uecompletlon Report and L O R f o r m . ) 

11. IIESI-RIIIK iMHiiMisEii im COM PI.ETEII OPERATIONS (Cl cu il y M.ile all per I Inen t details, nml -Ive pertinent dntcs. ineliiillnc esilmuteil dRte of atnrtliiR nnv 
proposed work. If well is dlrectlonally drilled, uive subsurfnee locations uml mcimtired und true vertlcnl depth* for nil mnrkers nod tonca perti
nent to this work.L*—~JJ~^ ^ J , * 7 f a 

V U £ L l _ 3 - Z f e - S o — T H RvJ 4 - - 4 - - 8 0 P t K T H L I" " ^ - L m j J i r J G ^ t " ^ p o r t 

O. C. D. 
ARTESiA 0Ff : '"= 

* Z 5 - S X S . . o\j£R PERFS FP-ONl Z ^ O l ' - l i W RECEIVED 

•% SHooT- P I / I L n W CiG. {A^>) j U N 

* 5 o - S * S - FSLotA i n t ' - 1 6 1 b 1 C^TOe, P L U C » ) 

% S 5 - ^ * S . F £ O N \ i f e o o ' - H ^ f o ' 

* I 2 € - S X S F R O f A I 4 ^ o ' - l o i } ' ( » N m r N X r W l . r j i M c ^ > p J € M l o ' - n < . s ' ) 

M i Z S - S X S F R o r x A l o i s - 1 2 . 1 ' 

# h S - S X S P R O M . l o a ' . ^ ^ I (BASE 8 5 / a " s u « F A C € @ S f c , ' - C , * . c 

\ ^ o - S X S CR-OrA 2 ->^(J- - o R F ^ c v (Wc.uc.fx T i b ) 

* ^ S T i A U L f c , , M < R ' 

13 

18. I hereby c e r t i f y t h a t the fo rego ing Is t rue and correct 

S I G N E D T i n . : : Operator DA AT» V7/80 
(Th la apace f o r Federal or S ta i^ 'o lBcc use) 

A P P R O V E D r tT 
C O N D I T I O N S O F A P P R O V A L . I F A N T : 

T I T I . I : _ . . 

EXHIBIT »<>' 
*See Instructions on Reverse Side 



Form 9-331 ' 
(Mny 1!)U.1) UN, V J STATES r* S I R M I T I N TRIPL 

DEPARTMENT OF THE INTERIOR » d r r u c t , O U 8 v r -
GEOLOGICAL SURVEY 

SUNDRY NOTICES AND REPORTS ON V ^ l g ^ , , 
(Do not use this form fur proposals to dri l l or to deepen or plug back to a diftereot^^Kjorrolr'j 

Use "APPLICATION FOR PERMIT—" for such proposals.) S ' ! < « 

OIL 
WELL Lxk S i D 

^7T 
8 

2. NAME OF OPERATOR 

C E . LaRue & B . N . Muncy J r 
3. ADDRESS Of OrEItATOU 

Box 196 A r t e s i a , N.M. 88210 
4. LOCATION nv* WKT-L (Report locution clearly nntl in accordance wi th any State requirements.* 

See also space IT below.) 
At surface 

2310 Feet FNL & 990 Feet FEL 

Sec.l3-Tl9S-R30E 
H . TERM IT NO. 15. ELEVATIONS (Show whether DF, RT, OR, etc.) 

3410 .-6-er-

Form approved. 
Budget Bureau No. 42-R1424. 

5. LEASE DESIGNATION AND SERIAL NO. 

-NM._02555.3_ 
6. IF INDIAN, ALLOTTEE OR TRIBE NAME 

KECSlVtO 

7. UNIT AGREEMENT NAM^pj}(j 1980 

8. FARM OR LEASE NAME 

O. C. D. 
C-u lbe r t so i 

9. WELL NO 

* 1 
10. FIELD AND TOOL, OR WILDCAT 

Benson Yates East-
1 1 . SEC, T., R., M„ OR BLK. AND 

SURVEY OR AREA 

Sec. 13-T19S-R30E 
12. COUNTY OR PARISH 13. STATE 

Eddy 
16. Check Appropr ia te Box To Indicate Nature of Not ice , Report, or Other Data 

NOTICE OF INTENTION TO: 

TEST WATER SHL'T-OrF 

FRACTURE TREAT 

SHOOT OB ACIDIZE 

REPAIR WELL 

(Other) 

PULL OR ALTER CASINO 

MULTIPLE COMPLETE 

ABANDON* 

CHANCE TI.ANS 
XX 

SUBSEQUENT REPORT OF : 

WATER SHUT-OFF 

rRACTURE TREATMENT 

SHOOTING OR ACIDIZING 

REPAIRING WELL 

ALTERING CASING 

ABANDONMENT* 

(Other) 
( N O T E : Report results of multiple completion on Well 
Completion or Recompletion Report and Log form.) 

17. DKKCRIRK PROPOSED OR COMPLETED OPERATIONS (Clem ly stnte nil pertinent details, nnd j ive pertinent dates, including estimated date of starting anv 
proposed work. I f well is directionally drilled, give subsurface locatiuns and measured and true vertical depths for al l markers and zones perti
nent to this work.) ' 

P & A WELL NEXT 3-5 DAYS PER THE FOLLOWING: 

A. 

B. 
C. 
D. 
E. 
F. 

G. 
H. 
I . 

N o t i f y USGS-Ar tes ia b e f o r e s t a r t p l u s , a d v i s e o f any 
d e v i a t i o n s i n t h e f o l l o w i n g p r o c e d u r e . 

Cement p e r f s (2201-09') w i t h t b g . (25-sxs C las s -C) 
WOC & Tag P l u g 
Take s t r e t c h on 4 V ' - E s t i m a t e 1500-1700' f r e e 
S h o o t / P u l l f r e e 4 V c s g . 

Cement h o l e b o t t o m / t o p ( S t a g e s ) c o m p l e t e l y w i t h C las s -C 
I n s t a l l marke r RMRX 
Res to re s i t e pe r BLM r e g u l a t i o n s rAvNirJ 
F i l e f i n a l r e p o r t ( s ) £oME ' 

l i b s ' ) 

8 % ' 

CVRC 

CnAT-

wmmwmk 

ESTIr».e>TGOi £ 
»500-n-o' ( 

pp.ee 4^ ' 

-<wr. 

(z.zei-or 

TO = 

18. I hereby certify tl jat the foregoing Is true aud correct 

SIGNED D A T E 3 - 1 7 - 8 f t -
(This apace for Federal or State OIU^CMIBC) 

APPROVFD HY 

CONDITIONS OF APPROVAL. IF ANY: 
T I T L i : DATE 

See Instructions on Reverse Side 



c Farm »-330 
(Kev. 6-63) U N I T E D STATES 

D E P A R T M E N T O F T H E I N T E R I O R 
GEOLOGICAL SURVEY 

SUBMIT I N DUPLICATE* 

(See other In
st ructions on 
reverse side) 

WELL COMPLETION OR RECOMPLETION REPORT AND LQffQ 
TYPE OF WELL: o i l r n ITAS TH ^ ~ . _ - ^ t » * Y » In. TYPE OF WELL 

b. TYPE OF COMPLETION: 

DRV [_J Other 

W'KT.. E 
WORK 
OVER •

DEEP- I—I r i . r u I—I niFF. i—i 
ES I I DACK I I P.ESVR. I I / Other 

2. NAME o r OPERATOR 

C. E. LaRue & B. N. Muncy, J r . 
3. ADDRESS OF OPERATOR 

P. 0. Box 196 Artesia, New Mexico 8 8 2 1 0 ^ ^ 
4. LOCATION or WELL {Report location clearly and in accordance with any State requirementt) ' 

At surface 

2310' FNL and 990'FEL, Section 13, T19S, R30E 

At top prod. Interval reported below 

A l lotal depth 

Form approved. 
Budget Bureau N < ^ 2 r R t ( ^ £ Q 

LEASE DESIGNATION AND SERIAL NO. 

NM 025559 cm 1 r * 
6. IF INDIAN, ALLOTTEE OR—TUB-. NAME. 380 

7. UNIT AGREEMENT NAME • v . . L A 

ARTE a A, C.F>C2 

S. I'ARM OR LEASE NAME 

Culbertson & Irwin 

1 
10. FIELD AND POOL, OR WILDCAT 

Benson Yates East 
11 . 8EC..T., K., M. , OU BLOCK AND SURVEY 

OR AREA 

14. PERMIT SO. DATE ISSUED 

Section 13 

T19S R30E 
12. COUNTY Ott 13. STATU 

N.M. 
15. DATE SPUDDED 

6/15/78 
16. DATE T.D. REACHED 

6/21/78 
17. DATE COMPL. (Ready to prod.) 18. ELEVATIONS (DF, RKB, BT, 0 1 , ETC.)* . 

3510.6' GL 
19. ELEV. CASINGHEAD 

20. TOTAL DEPTH, UD A TVD 

2276' 
21. FLUU, BACK T.D.. MD A TVD 

2276' 
22. i r MULTIPLE COMPL., 

HOW MANY" 
23. INTERVALS 

DRILLED BY 
ROTARY TOOLS 

x ; 

CABLE TOOLS 

24. PRODUCING INTERVAL(S), Or THIS COMPLETION TOP, BOTTOM, NAME (MD AND TVD) • 

2201' - 2209' 

25. WAS DIRECTIONAL 
SURVEY MADS 

No 
26. TYPE ELECTRIC AND OTHER LOGS RUN 

BHC Acoustilog 
27. WAS WELL CORED 

No 
2S. CASING RECORD (Report ni l s t r i n g «et in well) 

CASINO SIZE 

8 5/8" 
4 1/2" 

WEIGHT, LB./FT. 

29# 
10 l/2# 

DEPTH SET (MD) 

561' 
2276' 

HOLE SIZE 

12 1/4V 
7 7/8' 

CEMENTING RECORD 

225 sacks 
120 sacks 

AMOUNT PULLED 

Circulated 

29. LINER RECORD 30. TUBING RECORD 

SIZE TOP (MD) BOTTOM (MD) SACKS CEMENT* SCREEN (MD) SIZE DEPTH SET (MD) PACKER SIT (MD) 

2201- - 2209' 2 pr. f t . 1/2" 
DEPTH INTERVAL (MD) 

2201' - 2209' 
AMOUNT AND KIND OF MATERIAL USED 

1500 gallons IH. 7. Acid. 
40,000 gallons gelled water 
45,000# 20-40 sand 

33.' PRODUCTION 

DATE FIRST PRODUCTION 

-7f9/79 
PRODUCTION METHOD (Flowing, gat l i f t , pumping—size and type of pump) 

- Swab 
WELL STATUS (ProduciMi or 

Ihutin) 

DATE Or TEST HOURS TESTED 

—24 
CHOKE SIZE PROD'N. FOR OIL BBL. 

TEST PERIOD I 

> —2-

OAS MCP. 

TSTM-
WATER BBL. UAS-OIL RATIO 

TLOW. TURING PRESS. CASINO PRESSURE CALCULATED OIL—BBL. 
24-HOUR RATE 

GAS—Mcr. 

-TSTM 
WATLR BBL. OIL OSAVITY-API (COBB.) 

O 

34. DISPOSITION or GAS (Sold, uted for fuel, vented, etc.) TEST WITNESSED BY 

35. LIST OF ATTACHMENTS 

36. I hereby certify that the foregoing and attached Information la complete and correct as determined from all Available'-records-' 

SIGNED TITLE Operator 
DATE 8/21/80 

Aun2s,!*n / A I 
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TUTT ̂ 983) UN £D STATES SUBMIT IN T R I P L JB« 
DEPARTMENT OF THE INTERIOR ^JF™"™ u n re" 

GEOLOGICAL SURVEY 

Form approved. 
Budget Bureau No. 42-R1424. 

TUTT ̂ 983) UN £D STATES SUBMIT IN T R I P L JB« 
DEPARTMENT OF THE INTERIOR ^JF™"™ u n re" 

GEOLOGICAL SURVEY 

5. LEASE DESIGNATION AND SERIAL NO. 

NM025559 

SUNDRY NOTICES AND REPORTS ON WELLS 
(Do not use thla form for proposals to drill or to deepen or ping back to a different reservoir. 

Use "APPLICATION FOR PERMIT—" for such proposals.) 

6. i r INDIAN, ALLOTTEE OR TBIBB NAME 

1. 
OIL GSV GAS [—1 , , , _ 
WELL lO-O- WELL 1 ) OTHEE -! ( >/ ^ 

7. UNIT AOBEEMENT NAME 

2. NAME Or OPERATOR 

C. £• LaRue and B. N. Muncy, J r . im on -.n-« 
8. FARM OE LEASE NAME 

Culbertson & Irwin 
3. ADDRESS Of OPERATOR ' " - IS4 i >j/ 

P 0 Box 196 Artesia, NM 88210 
9. WELL NO. 

1 
4. LOCATION or WELL (Report location clearly and ln accordance with any State requirements.*. ^ 

Ir .urT .T" " b e l ° W ) -VHTE3IA. iWlCS 

2310' FNL and 990' FEL Section 13, T19S, R30E 

10. r iELD AND POOL, OE WILDCAT 

Benson Yates East 
4. LOCATION or WELL (Report location clearly and ln accordance with any State requirements.*. ^ 

Ir .urT .T" " b e l ° W ) -VHTE3IA. iWlCS 

2310' FNL and 990' FEL Section 13, T19S, R30E 11. S E C , T., R.. M H OE BLK. AND 
SORTS! Ot U U 

Section 13, T19S, R30E 
14. PERMIT NO. 15. ELEVATIONS (Show whether or, rr, ot, etc.) 

3410.6 GL 
12. COUNTT OE PARISH I 18. STATE 

Eddy 1 N M 
IS. Check Appropriate Box To Indicate Nature of Notice, Report, or Other Data 

NOTICE o r INTENTION TO : SUBSEQUENT REPORT O F : 

TEST WATER SHUT-OFF 

rRACTUEE TREAT 

SHOOT OB ACIDIZE 

REPAIB WELL 

(Other) 

PULL OE ALTER CASING 

MULTIPLE COMPLETE 

ABANDON* 

CHANGE PLANS 

WATER SHUT-OFF 

FRACTURE TREATMENT 

SHOOTING OR ACIDIZING 

(Other) 

REPAIRING WELL 

ALTBRINO CASING 

ABANDONMENT* 

"Change in Elevation! x 
( N O T E : Report results of multiple completion on Well 
Completion or Recompletion Report and Log form.) 

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and sire pertinent dates, Including estimated date of starting any 
proposed work. If well is directionally drilled, give subsurface locations and measured and true vertical depths for all markers and zones perti
nent to thia work.) * 

Surveyor had 1D0T error in elevation, a l l previous reports should read 3410.6• instead 

of 3510.6» as reported. 

18. I hereby certify that the foregoing la true and correct 

SIGNED A * f *7 T I T L E Operator DATE 7/4/78 

(Tbla space for Federal o* State oOc/ uae) ^ 

• V s L , J \ y ^ / m AttING OISTRICT ENGINEER JUL 2 5 1978 
APPROVED BT Y s & t - S _ s l

/ \ ^ ^ f - / C ^ T I T L E DATE 
CONDITIONS-ejT^PPROVAL, ANT": ~ " 

*See Instructions on Reverse Side 



Form J-S31 
(May 1963) U.C M. M-. O, COP> r 

ED STATES SUBMIT IN TRIM 
DEPARTMENT OF THE INTERIOR ^ J F ™ " ^ u a 

, T E * 
re-

GEOLOGICAL SURVEY 

SUNDRY NOTICES AND REPORTS ON WELLS 
(Do not use this form for proposals to drill or to deepen or ping back to a different reservoir. 

Use "APPLICATION FOR PERMIT—" for such proposal*.) 

OIL 
WELL 

GAS 
WELL • 

2. NAME OF OFEEATOB 

C. E. LaRue and B. N. Muncy, Jr. 

Form approved. 
Budget Bureau No. 42-R1424. 

S. LEASE DESIGNATION AND SBIIAL NO. 

NM 025559 
6. i r INDIAN, ALLOTTEE OE TRIBE NAME 

7. UNIT AOBEEMENT NAME 

8. FARM OE LEASE NAME 

Culbertson & Irwin 
3. ADPRE8S OF OFEBATOE 

P.O. Box 196, Artesia, New Mexico 88210 

V V \ I 9. WELL NO. 

1 
LOCATION OF W E L L (Report location clearly and ln accordance with any State requirements.* 
See also space 17 below.) ~_ "_ ™_ 
At surface «Si-.3!A. u, :• 

2310' FNL & 990' FEL, Section 13, T19S, R30E 

10. FIELD AND POOL, OR WILDCAT 

Benson Yates East 
11. S E C , T., E . , M„ OB B I X . AND 

SUETBT OE ABBA 

Section 13, T19S, R30E 

15. ELEVATIONS (Show whether DF, RT. OR, etc.) 

J2&&r€r J<//<D,t> C\\n^ZtLJL 
14. PERMIT NO. 12. COUNT! OE PARISH 

Eddy 
13. STATE 

N.M. 

18. Check Appropriate Box To Indicate Nature of Notice, Report, or Other Data 
NOTICE OF INTENTION TO I SUBSEQUENT BBPOBT OF : 

TEST WATEB SHUT-OFF 

FEACTUEE TEEAT 

SHOOT OE ACIDIZE 

BEFA1R WELL 

(Other) 

PULL OB ALTER CASING 

MULTIPLE COMPLETE 

ABANDON* 

CHANGE PLANS 

WATEE SHUT-OFF 

FRACTURE TREATMENT 

SHOOTING OB ACIDIZING 

(Other) _ 

REPAIRING WELL 

ALTERING CASINO 

ABANDONMENT* 

Oil Strinp 
( N O T E : Report results of multiple.completion on Well 
Completion or Recompletion Report and Log form.) 

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and sive pertinent dates, including estimated date of starting any 
proposed work. If well ia directionally drilled, give subsurface locations and measured and true vertical depths for all markers and xones perti
nent to thia work.) * 

Ran 2276' of 4-1/2" - 10.5# casing and cemented with 120 sacks 6/24/78, cement VO&̂ r 

circulated. 

18. I hereby certify that the foregoing is true and correct 

SIGNED ^ ? C * / 2**-

(Thla space for Federal 

T I T L E Operator DATE . 6/24/78 

APPROVED BT 
CONDITIONS »g^APPROVAI^lF ANT : 

T I T L E 
ACTING DISTRICT ENGINEER 

DATE . 
JUN 3 0 1978 

*See Instruction! on Reverse Side 



Form 9-331 
, (May 1963) 

r - C O P Y . 

UNV ID STATES SUBMIT IN TRIFsT 

DEPARTMENT OF THE INTERIOR ^JF™** 
' E * 
re-

GEOLOGICAL SURVEY 

SUNDRY NOTICES AND REPORTS ON WELLS 
(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir. 

Use "APPLICATION FOR PERMIT—" for such proposals.) 

Form approved. 
Budget Bureau No. 42-R1424. 

5 . L E A S E D E S I G N A T I O N AND S E R I A L NO. 

NMO25559 
6. I F I N D I A N , A L L O T T E E OS T R I B E N A M E 

' 7 . U N I T A G R E E M E N T N A M E 

O I L 
W E L L m 

GAS 
W E L L • 

N A M E O r O F E B A T O R 

C. E» LaRue and 13. N. Muncy Jr . 
JUN I/O 

8 . F A B M O E L E A S E N A M E 

Culbertson & Irwin 
3 . A D D R E S S O F O P E R A T O R 

P 0 Box 196 Artesia, NM 88210 G . C . C . 
9 . W E L L NO. 

4. LOCATION or W E L L (Report locution clearly and in accordance with any State requirements.' 
See also space 17 below.) 
At surface 

2310 • FNL and 99"' FEL Section 13, T 19 S, R 30 E 

10 . r i E L D AND P O O L , O E W I L D C A T 

Benson Yates East 
1 1 . S B C , T . , B . , M . , OB B L K . AND 

8 U R T B T O B A B B A 

Section 13, T19S, R30E 
14. P E R M I T NO. 15. ELEVATIONS (Show whether or, RT, OR, ete.) 1 2 . C O U N T Y OB P A R I S H 

Eddy 
I S . S T A T E 

N M 
16. Check Appropriate Box To Indicate Nature of Notice, Report, or Other Data 

N O T I C E OF I N T E N T I O N TO : S U B S E Q U E N T R E P O R T O F : 

T E S T W A T E B 8 H U T - O F F 

F R A C T U R E T R E A T 

S H O O T OB A C I D I Z E 

R E P A I R W E L L 

(Other) 

P U L L OR A L T E R C A S I N O 

M U L T I P L E C O M P L E T E 

ABANDON* 

C H A N G E P L A N S 

W A T E R S H U T - O F F 

F E A C T U E E T R E A T M E N T 

S H O O T I N G OR A C I D I Z I N G 

(Other) 

R E P A I R I N G W B L L 

A L T E R I N G CASINO 

A B A N D O N M E N T * 

Surface Casing 
( N O T E : Report results of multiple completion on Well 
Completion or Recompletion Report and Log form.) 

17. DESCRIBE i-noposED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and sive pertinent dates. Including estimated date of starting any 
proposed work. If well ia directionally drilled, eive subsurface locations and measured and true vertical deptha for all markers and sones perti
nent to this work.) * 

Spudded well 6/1-5/78, Ran 56l» of 29# Used 8-5/8" Casing and circulated cement with 225 
sacks Class C w/2/0 CaCl. 6/16/78. Tested Casing @ 600# for 30 minutes 6/19/78. 

18. I hereby certify th*? the foregoing Is true and correct 

SIGNED j / / / S ~~7 T y / V " . / T I T L E Operator DATE . 
6/19/78 

T I T L E . ACTING DISTRICT ENGINEER 
DATE 

JUN 2 2 1978 

*See Instruction! on Reverse Side 



Form 9-331C 
(May N63) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

SUBMIT IN T t l f 4TE* 
(Other Instructs .. 

reverse side) 

Form approved. 
Budget Bureau No. 42-R1425. 

5. LEASE DESIGNATION IND S U I A I . NO. 

N M 025559 
APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK 

6. i r INDIAN, ALLOTTEE OB TBIBI NAME 

l a . T Y P E o r WORK 

DRILL £3 DEEPEN • PLUG BACK • 
b. TTPE OE W I L L 

OIL 1 1 OAS 1—1 SINGLE 1 1 MULTIPLE 1 1 
WELL 1 1 WELL 1 1 OTHER ZONE 1 1 ZONE 1 1 

l a . T Y P E o r WORK 

DRILL £3 DEEPEN • PLUG BACK • 
b. TTPE OE W I L L 

OIL 1 1 OAS 1—1 SINGLE 1 1 MULTIPLE 1 1 
WELL 1 1 WELL 1 1 OTHER ZONE 1 1 ZONE 1 1 

7. UNIT AGREEMENT NAME 
l a . T Y P E o r WORK 

DRILL £3 DEEPEN • PLUG BACK • 
b. TTPE OE W I L L 

OIL 1 1 OAS 1—1 SINGLE 1 1 MULTIPLE 1 1 
WELL 1 1 WELL 1 1 OTHER ZONE 1 1 ZONE 1 1 

8. FARM OR LEASE NAME 

Culbertson and Irwin 2. NAME Or OPERATOR 

C E LaRue and B N Muncy, Jr , 

8. FARM OR LEASE NAME 

Culbertson and Irwin 2. NAME Or OPERATOR 

C E LaRue and B N Muncy, Jr , 9. WELL NO. 

1 3. ADDRESS Or OPERATOR 

P 0 Box 196 Artesia, NM 88210 ^ : 3 A P - .'C 

9. WELL NO. 

1 3. ADDRESS Or OPERATOR 

P 0 Box 196 Artesia, NM 88210 ^ : 3 A P - .'C 10. r i E L D AND POOL, OB WILDCAT 

'/'Benson Yates East 4. L O C A T I O N o r W E L L (Report location clearly and ln accordance wi th any State requirements.*) 
At surface 

2310» FNL and 990* FEL Section 13, T19S, R30E „L ' \ 
A t proposed prod, zone 

10. r i E L D AND POOL, OB WILDCAT 

'/'Benson Yates East 4. L O C A T I O N o r W E L L (Report location clearly and ln accordance wi th any State requirements.*) 
At surface 

2310» FNL and 990* FEL Section 13, T19S, R30E „L ' \ 
A t proposed prod, zone 

11. S E C , T., K., M., OB BLK. 
AND SURVEY OB ABBA 

Section 13, T19S, R30E 
14. DISTANCE IN MILES AND DIRECTION PROM NEAREST TOWN OK POST O r r i C E * • - — 

«,rTS£IA, Z.-7:.'.-
12. COUNTT OB PARISH 13. STATE 

Eddy NM 
15. DISTANCE FBOM PROPOSED* 

LOCATION TO NEAREST 
PBOPESTT OB LEASE LINE, I T . 
(Also to nearest drlg. unit line. If any) 

990' 
I S . DISTANCE FROM PROPOSED LOCATION* 

TO NEAREST WELL, DRILLING, COMPLETED, 
OS APPLIED FOB, ON THIS LEASE, rT. 

16. NO. OF ACRES IN LEASE 

320 
19. PROPOSED DEPTH 

2500» 

17. NO. OF ACRES ASSIGNED 
TO THIS WELL 

40 
20. BOTARI OR CABLE TOOLS 

Rotary 
21. ELEVATIONS (Show whether OF, RT, GR, etc.) 22. APPBOZ. DATE WORK WILL START* 

23. PROPOSED CASING AND CEMENTING PROGRAM 

8IZE OF HOLE SIZE OP CASING WEIGHT PER FOOT SETTING DEPTH QUANTITY OF CEMENT 

11" 8-5 ^ 29# 550' 130 Sacks Circulated 
7-7/8" 5-1'2" 15-l/2# 2«500» 150 Sacks 

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM : If proposal I* to deepen or plufi back, give data on present productive zone and proposed new productive 
zone. If proposal is to drill or deepen directionally, give pertinent data on subsurface locations and measured and true vertical depths. Give blowout 
preventer program, if any. 

Operator D A „ April 24. 1978 

MIT NO. ^ > ^ - ^ r ^ APPBO ^ f C I W * M 1 ' ^ 

Q / L ^ y ^ J f ? J y _ ACTtNC D.STRICT ENGINEER C APPROVED BY 
CONDITIONS Or APPROVAL. IP ANY : 

A » P P i j / A 

M*- . iEP_llM 
*See Instructions On Reverse Side 



N M E X I C O O I L C O N S E R V A T I O N C O M M l ! 

WELL LOCATION AND ACREAGE DEDICATION PLAT 

A U d i . t . n c a a n u l l bat f r o m lha outer boundavtaa of tha Sec t ion 

Fbros C - 1 0 2 
Supersedes. C-128 
E f f e c t i v e 

>perator 

LaRue & Muncy Culberson & Irwin 
Well N c . 

' n i l : e t i e r 

H 
S e e l i o n 

13 
T o w n s h i p 

19 South 
Range 

30 East-
c o u n t y 

Eddy 
A c t u a l r o o t a g e L o c a t i o n o l W e l l : 

2310 fee t Irom the North 990 feet f rom the East 
Ground L e v e l E l e v . 

C35*$T* 

P r o d u c i n q f o r m a t i o n 

Yates 

l i ne 
P o o l 

Benson Yates East 
D e d i c a t e d Acreage: 

40 Acres 

1. Outline the acreage ded cated to the subject well by colored pencil or hachure marks on the p 

2. If more than one lease is dedicated to the well , outline each and identify the«^TWship thereof (both as to working 
.merest and royalty). ^ Q ^ 

3. If more than one lease of different ownership is dedicated to the well , have the interests of «o>«p»OtfC)(e 

dated by communitization, unitization, force-pooling, etc? U »>• ^ ^ ^ i - u s ^ r t u k l 1 

I | Yes | | No V answer is "yes;* type of consolidation 

Seen consoli-

If answer is "no." list the owners and tract descriptions which have actually been consolidated. (Use reverse side of 
t h i s f o r m i f r y 1 i 

No allowable w i l l be assigned to the well until a l l interests have been consolidated (by communitization, unitization, 

forced-pooling, or otherwise)or until a non-standard unit, eliminating such interests, has been approved by the Commis

sion. 

o 

to 

990 

t-

CERTIFICATION 

/ h e r e b y c e r t i f y f h o f t h e i n f o r m a t i o n c o n 

t a i n e d h e r e i n i s t r u e o n d c o m p l e t e t o f h e 

b e s t o f m y k n o w / e d g e o n d b e / i e f . 

Name 

P o ^ 

Operator 
_omj; an y 

G E LaRue and B N Muncy. Jr 
D a t e 

Apr i l 28, 1978 

/ h e r e b y c e r t i f y f h o f f h e w e / / l o c a t i o n 

s h o w n o n t h i s p l a t w o s p l o t t m d f r o m f i e l d 

n o t e s o f a c t u a l s u r v e y * m o d e b y m e o r 

u n d e r m y s u p a r v i M i o n , a n d t h a t f h e s o m e 

i s f r u e a n d c o r r e c t fo f h e b e s t o f m y 

k n o w / e d g e o n d b e / i e f . 

Date Surveyed 

5/2/78 
R e g i s t e r e d P r o f e s s i o n a l Engineer 

and/ or L a n d Surveyor 

C e m t i c a t e No . John W West 676 I 



BEFORE^ 8eiE**** CORP. 

LEO J. LAMMERS DATE: 09/09/Q? 104«-10449 
EXHIBIT NO. ? Q E N 0 V ° 

RESUME 

EDUCATION: 

B.S. DEGREE IN GEOLOGY, UNIVERSITY OF DAYTON, 1955 

M.S. DEGREE IN GEOLOGY, UNIVERSITY OF MICHIGAN, 1956 
MASTER'S THESIS WAS A STRATIGRAPHY & PALEONTOLOGY 
ANALYSIS OF INTERNATIONAL SALT COMPANY'S CORE HOLE #2 
WAYNE COUNTY AIRPORT, MICHIGAN, WITH EMPHASIS ON THE 
ZONES ABOVE THE SALINA FORMATION - MICHIGAN BASIN'S 
MAIN COMMERCIAL SALT PRODUCING ZONE. 

EXPERIENCE: 

31 YEARS IN OIL & GAS WITH ATLANTIC RICHFIELD, TESORO 
PETROLEUM, LAWBAR PETROLEUM AND AS A CONSULTANT. 
MAIN AREAS WORKED: SE NEW MEXICO, SOUTH TEXAS, 
OFFSHORE LOUISIANA AND TEXAS, APPALACHIAN, MICHIGAN, 
ILLINOIS BASINS, EAST COAST OFFSHORE, AND SOUTH 
FLORIDA. 

5 YEARS IN MINERAL EXPLORATION WITH ATLANTIC RICHFIELD 
PRIMARILY IN SULFUR AND POTASH EXPLORATION. IN 1965 I 
WORKED SULFUR EXPLORATION ON THE GULF COAST. FROM 
19 66 TO 197 0, I WAS SENIOR MINERALS GEOLOGIST FOR 
POTASH AND SULFUR ON THE STAFF OF THE VICE PRESIDENT 
WITH ARCO IN DALLAS. MY DUTIES INCLUDED: 

1) STUDY NEW AND OLD BASINS FOR SULFUR AND POTASH 
EXPLORATION. 

2) ATTENDED INDUSTRY MEETINGS TO LEARN AS MUCH AS 
POSSIBLE ABOUT THE MINING OF THESE MINERALS. 

3) COORDINATE CORING AND EXPLORATION PROJECTS WITH 
ARCO'S DISTRICT OFFICES. 

4) CALCULATE POTASH & SULFUR RESERVES FROM VARIOUS 
CORING PROJECTS. 

5) PRESENT THE RESULTS OF THESE PROJECTS TO 
MANAGEMENT IN THE DALLAS. 

6) WORK WITH A MINING ENGINEER AND MINERAL ECONOMIST 
ON THE ECONOMICS OF POTASH & SULFUR MINING 
PROJECTS. 

7) WORK ON A MINERALS EXPLORATION PROGRAM BUDGET. 
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DURING THIS TIME PERIOD ARCO DRILLED 3 3 CORE HOLES 
IN THE CARLSBAD POTASH DISTRICT AND SEVERAL CORE TESTS 
IN CANADA. I WAS DIRECTLY INVOLVED WITH THE DRILLING 
OF THESE CORE HOLES. OTHER AREAS IN WHICH WE MADE A 
SERIOUS EXPLORATION EFFORT WERE NOVA SCOTIA AND NEW 
BRUNSWICK, THE MICHIGAN BASIN, THE U.S. PORTIONS OF THE 
WILLISTON BASIN, AND THE SALINA BASIN OF KANSAS. 

DURING THIS TIME I ATTENDED NUMEROUS MEETINGS AND 
SEMINARS SUCH AS THE INTERNATIONAL SALT SYMPOSIUM IN 
CLEVELAND AND WORKED WITH PROFESSOR LOUIS BRIGGS AT THE 
UNIVERSITY OF MICHIGAN ON SEVERAL EVAPORATE EXPLORATION 
PROJECTS. 

IN 197 3 WHILE IN HOUSTON I COORDINATED A STUDY OF THE 
PHYSICAL PROPERTIES OF THE LOUANN SALT. 

PROFESSIONAL AFFILIATIONS: 

AAPG - CERTIFIED PETROLEUM GEOLOGIST #1888 
AIPG - CERTIFIED PROFESSIONAL GEOLOGIST #3757 

(SPECIALTIES IN OIL, GAS & INDUSTRIAL MINERALS) 
ROSWELL GEOLOGICAL SOCIETY, SOUTH TEXAS GEOLOGICAL 
SOCIETY 
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