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1974 FIFTEENTH ANNUAL REPJRT 
OF THE PRODUCTION GEOLOGY DEPARTMENT 

GRANTS, URANIUM OPERATION 
GRANTS, NEW MEXICO 

INTRODUCTION · 

This Fifteenth Annual Geologic Report is a surmnary of the 1974 active 
and inactive areas administered by the Grants Uranium operation. Included 
are the 1975 ore reserve estimates from each of the active operating mining 
units, the current status of inactive sections; progress reports on various 
special projects undertaken during the year,· surface drilling activities, 
as well as the best know current status of mining activity by other companies 
within the area. 

Pr~duction from the eight operating mining units totaled approximately 
874,000 tons of 0.218% (3.8 million younds U308), a short fall of approxi
mately 101,000 tons, and 430,000 pounds, from the 1974 projection. This short 
fall resulted from an inadequate supply of skilled manpower necessary to 
fullfill the increased projection carry over from the 1973 work stoppage. 
A detail of the 1974 production by mining unit is pr'esented in Table I. 
Mining operations from the Section 33 Mining Unit were suspended July 16 in 
an attempt to alleviate the experienced manpower situation of the other 
operating mines. Section 33 is .being maintained on a stand~by status until 

· such time as mining resumes; therfore, it is not included as an 11Active 
Section" in the ore reserve summary. Not included, or credited, as mine 
production was approximately 522,000 tons of mine and heap leach waste 
stockpile material which was processed through the Ambrosia Lake mill. The 
average grade of this material was 0. 027%, equiva le.nt to a total of slightly 
over 286,000 additional pounds U308 from this waste. Inclusion of these 
shipments. into Table I reduces the 1974 production deficit from 430,000 
pounds to 157,000 pounds u3o8 . 

Total "Resource Reserve11 estimates of 1975 increased approximately 10% tons 
and pounds U308 (after production)over those of 1974. The Class I Available 
reserve estimates on the eight active mining units increased 1.6 million 
pounds U308 (after production) over those exhibited as of 1-1-74. A 
detailed comparison, by section and mining unit, of these estimates is 
presented in Table III. This increase resulted principally from additional 
Probable reserves on Sections 20-14-9, 30-14-9, and 35-14-9; the inclusion 
of the heretofore Unavailable Probable reserves on the N/2 Section 18-14-9 
and Section 26 into the Available category contr:ibuted slightly to this in
crease. The decrease in the Available reserves of the Church Rock I Mine 
resulted from the exclusion of the Unavailable Probable reserves in the 1~~/4 
of Section 35-17-16 from this mining unit and incorporating them into the 
reserves attributive to the proposed Church Rock II o_p~ration. 

The Class I reserve estimates on the inactive properties (Church Rock, 
Roca Hondas and Rio Puerco areas) increased approximately 2.4 million tons, 
and 8.7 million pounds, over those exhibited 1-1-74. This increase resulted 
fro1n a moderately high success ratio o~ 22% ore holes. The pounds u3o8 dis
covered per foot of exploratory drilling in these areas averaged approximately 
5. 5, this average is down only slightly from the 6. 3 pound per foot average 
exhibited in 1.973. The largest increase was experienced on Section 17-13-8, 
in the Roca Honda area, where the Class I reserves increased approximately 
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3.2 miJ.J.ion pounds u3o8' · A complete fffmn,3r:7~ by area and section, of the 
activity oa tbesf: prope.r.ties is preserited on page 16 of this report. 

Num·erO'..is studies wer(>; init:i.ated during the year comparing current (post
strike) performances and efficiencies to those of 1972 (the most recent full 
pre-strike year). Various categories~ e.g. completed development 1 completed 
extraction, and phases of primary q..evelopment, have been compared to 1972 · 
performances are presented in the reports from the individual mining units. 

Several modifications were made in the instrumentation utilized by the under
ground logging division during the year. The ultimate goal, of total self
reliance, for this service became more of a reality as slightly more than 
half of the underground logging achieved during the year was accomplished 
by company personnel. A sunnnary of this divisions I activities is pre
sented, in the Special, Projects portion of this report, on page 62 • 

Numerous investigations were made during 1974 into the economic analysis of 
the cut-off grade for ore reserve estimates. A one day seminar was held 

.at Grants operation to discuss the various methodology used within the 
uranium fraternity in arriving at a uranium ore reserve estimate. Uranium 
geologists from the Exploration and production departments of Oklahoma City, 
Casper and Albuquerque along with Messrs. R. T. Zitting, J.M. Swales and 
R. P. Luke attended the session. The various methods of anomaly determination 
and inte.rpretaticin as well as treatment (i.e. lithologic and stratigraphic· 
correlation) were discussed, Detailed descriptions of the compilation of 
data comprising the various ore reserve categories, along with the relati.ve 
reliability of the ore reserve classes were also presented. Following 
the seminar it was mutually agreeded to further investigate the effect on 
Class I ore reserves generated by the inclusion of material down to 0.95%, 
by re-examining the 7-1-74 Proven Longhole reserves at Section 30 West in
cluding this lower grade material. The conclusions of this study, and com
parisons to the currently accepted method, are presented, in the Special 
Projects portion of this report, on page 66 • 

A unique approach to sub-surface mapping was introduced into the Ambrosia 
Lake area at the suggestion of D. A. McGee on his visit through the area in 
late June. The Senturion Sciences, Inc., of Tulsa Oklahoma, have developed 
a method of using micro-earthquakes and seismic ground noise as a conjunctive 
geothermal exploration tool. Their services had been previously used at 
Searl_es Lake with 11excellent results", and were believed to be of potential 
value in sub-surface mapping of the Morrison sediments, especially in the 
relatively untested Church Rock area. Two areas of primary interest within 
the Ambrosia Lake area were chosen for the inital (no cost) demonstration 
profiles, these were Section 17-13-8 (Roca Honda area) and Section 20-14-9 
(Ambrosia Lake). After several delays, Senturion arrived on site around 
mid-November. By mid-December they had completed their data gathering on 
the two chosen properties and left the area. To date no sunnnary conclusions 
have been received from Senturion • 

A hydrological study was initia:r.ed into the Dakota sc:ndstone (Kd) acquifer 
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in the Ambrosia Lake area in the latter part of 1974. This study is 
designed to determine the feasibility of attempt:i_ng to create f.'. cone of 
piezomet!ic depression within the acquifor on Seci:ion 35, Tl4N-·R9W, partic
ularly over the large "central st,;1d: areal,' in the central part of the mine. 

· If this concept is proven to be pra.cticable, mining planf could ·M:. altered 
so that extraction rates ,Jould no longer· be directly d.epende,nt upon sandfilling 
capabilities. A more detailed description of this study is presented in 
the Section 35 Mine report on page .51 • 

The total personnel complement of the Geology Department increased from- 31 
to 49 people. This complement is comprised of 34 (69%) degreed geologist 
and 13 (26%) non-degreed technicians, plus two secretaries. The first female 
geologist to work underground in the Ambrosia Lake area was· hi.red ·as a 
Grade Control Geologist in June. The total geologist personnel complement 
is anticipated to increase to 58 during 197.5 to accomodate additional re
quirements at the· Section 19 and Church Rock I Mines. Russ Branyan was 
transferred from Section 17 to Church Rock as Geologist in mid-year and 
has since been joined by Starr Lamphere, promoted to Assoc., Geologist 
from Section 35. 

Surface drilling programs were conducted on 43 sections of land in the 
Church Rock, Ambrosia. Lake, Roca Honda and Rio Puerco areas. A total of 
1,433 holes ,;,;,ere completed during the year totaling 1,898, 615 feet,. as 
compared to 1,067 holes and 1,982,000 feet projected for the year; or com
pletion of 134% of the forecast holes, and 96% of the projected footage. 
This increase resulted principally from accelerated drilling programs in 
the Rio Puerco area and on the new leases in the Church Rock area. Approxi
mately 22% of the holes completed intersected ore grade material, 29% 
were mineralized and the remaining 49% were- barren. A detailed summation 
of the 1974 activity is presented on page 79 of this .report. No additional 
areas were transferred from exploration to operations during 1974. 

Surface reclamation efforts continued concentrated in the three areas 
of primary drilling activity. Approximately 1,000 drill sites, and their 
ancillary obsolete roads, were reseeded with native grasses during the year, 
(300 in the Rio Puerco, 300 in the Roca Honda and 400 in the Church Rock 
area). Seed gennination has been encouraging in each of these areas as 
noticable vegetation growth has been observed. The Rio Puerco area was 
visited by Gordon Frashier, Area Manager of the B.L.M. Albuquerque office, 
and three of his staff in October at the request of the local surface lea.see . 
After touring the prospect for several hours, with numerous stopes(also at 
the request of the lea.see), the B.L.M. complemented Kerr-McGee for their 
voluntary reclamation program, and only requested additional water bars to 
impeed surface erosion. 

Patent:ingproce1ures commenced on the Carter Claims 1-36, on Section 30, 
Tl4N-R9W, N.M.P.M,, McKinley County. Volumous written material has been 
submitted, edited, rewritten and resubmitted to R.. Lauren Moran of Lohf 
and Barnhill, P, C. in Denver. The latest revised draft was submitted 
early this year (1975) and is currently awaiting Mr. Moran's action. 

Rhetorical censure by the U,S,G.S, delayed approval of the supplemetal ex
ploration plan on the new leases in the Church Rock area. Approval was 
finally gained after revising the proposed year's drilling program downward 
to half of the original proposal. This revision was necessit&ted by the 
U,S.G.S, belief that the B.I.A. and /or the Navajo Tribe would not approve 
a drilling program of such magnitude (120 surface drill holes). The U.S.G.S • 
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their. pa Ft, and there is no maximum on the 
each exploration plan. 
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an erroneousassumption on 
number of holes included in 

Preparation of an Environmental Impact Analysis for the Church Rock II 
operation connnenced in August ,;1ncl by years end the final draft, complete 
with maps was submitted for editing. This composition resulted from the 
combined harmonous efforts of the several departments involved, as well 
as the diligent individual efforts of the principals involved • 
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DEFINITIONS AND GUIDELINES FOR ORE RESERVE ESTIMA.TES 
AS OF JANUARY 1, 1975 

ESTIMATED CI-ASS I ORE RESERVES 

Page 5 

Proven Developed Ore Reserves - Economic grade anci thickness cutoffs were 
used in determining the area contained within a reserve block. These 
cutoffs (6'/0.15%, 8 1 /0.14%, 9'/0.13%, 10 1 /0.12%, ll'/0.11% and 12'/0.10%, 
nothing below 0.10%) have been detennined as· economic by the Production 
Department and, as a general rule, will be followed during the stope 
development and stope extraction. At Sections 35 and 36, the minimum 
economic grade and thickness cutoff was 6 1 /0.15%. · The areas of influence 
constructed to ·calculate pillar, back and sill ore continued to be based 
on the rules outlined in the A.E.C. contract .• 

Proven Longhole Ore Reserves - Ore reserves were estimated using a cutoff 
of 6'/0.10% or greater. However, the 6'/0.10% cutoff sample point must be 
adjacent to and not exceeding 50 feet from a, sample point containing at 
least 6'/0.15% before it is included in the ore reserves. At Sections 35 
and 36 the·minimum cutoff was 6 1 /0.15%. Areas of influence were also 
based on rules outlined in the A.E.C, contract. 

· Probable Ore Reserves - All surface reserves were estimated using a 6 '/0.10% 
cutoff and areas of influence as outlined in the A.E.C. contra-ct, The 
electric logs were interpreted using the half intercept method, 

ESTIMATED CLASS II ORE RESERVES 

The Class II ore reserve category is to be used in undeveloped areas 
where tie distances between sample points exceed the tie distances used 
to calculate the Class I ore reserves. The only Class II ore reserves 
included in the 1974 Annual Report are in the Church Rock and Roca Honda 
Areas. 

ESTIMATED CLASS III (POTENTIAL) ·ORE RESERVES 

Class III Ore Reserves - On some sections, blocks have been constructed 
within favorability zones by connecting isolated surface drill holes and 
blocks containing at least 6 1 /0.10% and cannot be tied by the rules used in 
estimating Probable ore reserves in Class I and Class II. The Potential 
areas as outlined on the surface drill hole maps- should only be considered 
as areas in which additional ore reserves are most likely to be found by 
surface drilling and shold not be considered in mine projections. 

-----·- -··· --------
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AVAILABLE AND UNAVAILABLE CATEGORIES 

Available - The Available category includes all ore reserves remaining 
on the active mining sections that can be presently extracted eccinomi~ally. 

Unavailable - The Unavailable category includes all ore reserves remaining 
on active sections that have questionable economics. This category also 
includes ore reserves that are contained in shaft pillars that will not be 
available in the immediate future. 
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·AVAILABLE RESERVES 

Section 

Ambrosia Lake: 

17-14-9 
18(17)-14-9 
19(17)-14-9' 
19/20 Wedge (17)-14-9 
20(17)-14-9 
19-14-9 
19(24)-14-9 
20(30)-14-9 
29(30)-14-.9 
30E-14-9 · 
30W-14-9 
35-14-9 
35(36)-14-9 
36-14-9 
1(36)-13-9 
22-14-10 
24-14-10 
26(24)-14-10 
Sub-Totals 

. Church Rock I 

30-17-15 
31-17-15 
34-17-16 
35-17-16 
36-17-16 
Sub-Totals 

TOTALS 

SUMMARY OF ORE RF.SERVE EST11'·1ATES 
ACTIVE SECTIONS 

CIASS 1
.
11 11 ORE RESERVES 

January 1, 1975 

. Tons 

123,498 
414,352 

27,465 
2,834 

68,912 
1,428,069 

106,871 
324,798 
472,437 
576,823 
979,259 

2,104,495 
29,768 

149,518 
604, 744 

7,580 
53,609 

244,869 
(7,719,901) 

7,226 
459,595 
221,334 
910·,83 l 

1,021,861 
(2,620,847) 

10,340,748 

Grade 

0.22 
0.14 
0.18 
0.12 
0.16 
0.18 
0.21 
0.12 
0.22 
0.26 
0.25 
0.27 
0.59 
0.27 
0.44 
0.27 
0.16 
0.18 

(0.24) 

0.10 
0.24 
0.25 
0.19 
0.28 

(0.24) 

0.24% 

Page 7 

Pounds 

539,332 
1,204,205 

101,675 
6,802 

214,250 
5, 1.59,519 

451,485 
747,015 

2,069,274 
3,045,790 
4,983,328 

11, 197, 913 
349,790 
795,436 

5,382,222 
40,899 

173,507 
862,633 

(37,325,075) 

14,452 
2,228,336 
1,106,670 
3 ,44.6, 284 
5,812,103 

(12,607,845) 

49,932,920 

l ___ ------.. -·- -... -.--------- --- ------·--- --------- -------------· -------------
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Summary of Ore Reserve Estimates 
Active Sections 
Class 111 11 Ore Reserves 
January 1, 1975 

UNAVAILABLE RESERVES 

Section 

17-14-9 
18 (17)-11+-9 
19/20 Weqge (17)-14-9 
20(30)-14-9 
29(30)-14-9 
30E-14-9 
30W-14-9 
35-14-9 
36-14-9 
1(36)-13-9 
22-14-10 
24-14-10 
26-14-10 

TOTALS 

ti,/:?:~•:/;-,.;\, .... · i ,' , .. 

Page 8 

Tons Grade Pounds 

46,724 0.17 157,837 
113;268 0.14 325, 756 

2,008 0.16 6,426 
10,490 0.13 27,694 
96,030 0.16 307,296 

199,789 0.23 911,888 
93,835 0.16 300,154 

796,749 0.18 2,852,361 
161,974 0.20 631,699 

80,510 0.15 241,530 
132,180 0.14 357,511 
93,146 0.13 247,959 
4,191 0.48 40,176 

1,830,894 0.18% 6,408,287 
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ij INACTIVE SECTIONS 
h 
I. 'I'OTAL CLASS 111 11 ORE RESERVES ESTIMATES \ .. r January 1, J.975 

r--- Section Tons Grade Pounds 

t Ambrosia Lake: 
~ 

. ~ 6-13-8 99,356 0.18 369,921 I;-' 
n 29(33)-14-9 235,336 0.15 706,008 
r 33-14-9 457,350 0.11 1,033,826 
[ . 31-14-9 221,847 0.14 640,631 

t 26-14-9 219,601 0.23 1,019,720 
1'2-14-10 574,785 0'.14 1,617,850 

{ 27-14-10 191,319 0.23 874,748 r 12-14-11 -/( 842573 0.15 251,284 

[L. Sub-Totals (2,084,127) (O .16) (6,513,988) 
i .. 

t Church Rock: 

l 4-16-16 793,781 0.12 1,950,834 r 9-17-16 21,857_ 0.11 46,520 
n 16-17-16 123,774 0.20 484,913 
t 17-17-16 39,795 0,18 143,262 
~ 21-lT-16 4822442 0.15 1,438 2 718 i::; 

~ l . Sub-Totals_ (1,461,649) (0.14) (4,064,247) 
f . 
~ 

~ Church.Rock II: 
, 

122,111 r 22-17-16 53,195 0.11 
26-17-16 31,011 0.18 110,277 

~ 27-17-16 1,915,098 0.15 5,664,934 ! "' 

~ 
34-17-16 1,392,544 0.16 4,334,676 
35-17-16 (NE/ 4) 569,338 0.15 1,7082014 

~ 1 Sub-Totals (3,961,186) (0.15) (11,940,012) 

~ Sub-Totals (5,422,835) (0.15) (16,004,259) r--
j 
I Roca Hondas: r 8-13~8 22,032 0.13 56,076 r~ 
i.J 9-13-8 232,607 0.36 1,706,929 

~ 
10-13-8 45-,407 0.14 130,629 
17-13-8 776 I 305 0.28 4, 3121,411 

!.4 Sub-Totals (1,076,351) (0.29) (6,206,045) 
1 ~ r ... Rio Puerco: 
j 

M 17-12-3 12,609 0.10 26,309 
r "' 18-12-3 664,041 0.15 1,987,372 

19-12-3 295,657 0.16 960,905 

J . 13-12-4 .70,986 0.13 187,977 
24-12-4 94,402 0.23 443,297 

l 

~'( [~ 

ft 



Rio Puerco: 

Sub-Totals 

TOTALS 

-J( Total Reserve (K-M 50%) 

(1,137,695) 

_.9, 721,048 

(0.16) 

0.17% 

Page IO 

(3,605,860) 



INACTIVE SECTIONS 
January 1, 1975 

Section 

Roca Hondas: 

9-13-8 

Chruch Rocle 

4-16-16 
31-17-15 
16-17-16 
21-17-16 
22-17-16 
26-17-16 
27-17-16 
34-17-16 
35-17-16 
36-17-16 

Sub-Totals 

TOTALS 

CLASS 1111 11 ORE RESERVES 

· Tons 

185,690 

70,748 
39,302 

9,430 
409,253 

53,195 
80,910 · 

738,080 
369,638 
115,590 
88,203 

(1,974,349) 

. 2,160,039 

Page 11 

Grade Pounds 

0.45 1,664,028 

0.11 155,646 
0.21 ·165,068 
0.17 32,062 
0.13 1,070,240 
0.11 117,029 
0.14 226,779 
0.14 2,121,332 
0.18 1,360,185 
0.17 403,702 
0.28 485,746 

(0.16) (6,137,789) 

0.18% 7,801,817 
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Section 

Ambrosia Lake: 

18-14-9 
19-14-9 
20(30)-14-9 
29(30)-14-9 
30E-14-9 
30W-14-9 
35-14-9 
12-14-10 

Sub-Totals 

Roca Hondas: 

9-13-8 
10-13-8 
17-13-8 

Sub-Totals 

TOTALS 

POTENTIAL ORE RESERVES 
January 1, 1975 

291,854 
474, l~S 1 
142_,247_ 

36,561 
11,177 
85,763 

763,875 
30,621 

(1,836,549) 

353,733 
105,309 
101,359 

(560,'+01) 

2,396,950 

Page 12 

Pounds 

0.12 706,941 
0.18 1,742,131 
0.12 341,393 
0.31 226,678 
0.18 40,237 
0.26 -443,281 
0.26 3,972,150 
0.12 71,341 

(0.20%) (7,544,152) 

0.31 2,173,403 
0.16 330,806 
0.41 824, 136 

(0. 30~,) (3,328,345) 

o. 23% · 10,860,144 
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Tons 

102,095 

97,201 

1,524 

193,624 

188,824 

170,830 

166,697 

54., 966 

975,761 

TABLE I 

COMPARISON OF PROJECTED AND ACTUAL PRODUCTION 1974 

1974 Pro·iectio,1. 197/f Pro<li1ction 
Grade L~~~10 §_ Tons Grade Lbs. U308 ----
.191 389,924 102,627 .165 339,597 

.121 235,399 83,692 .134 224,895 

. J.58 4,813 1, 52/+ .. 158 4,823 

.234 907,758 226,568 .235 1,063,007 

.202 763,325 169,165 .177 60Q, 115 

:us 3.93, 022 82 ,Ii 12 .101 167,069 

. 250 834,326 146,803 .248 729,179 

.642 705,987 61,640 .54-7 662,737 

.217 4,234,554 874,431 .217 3,791,422 

Page 13 

Variation 
Tons Lbs .lL:>C 

---.L. 

+ 532 - so,: 

- 13,509 - 10,5 

+ 

+ 32,%4 + 155,2 

- 19,659 - 163,2 

- 88,418 - 225, 9 

- 19,894 106,1 

+ 6, 6 7lf - 43 .zl 

-101,330 - 44),1 



a,. 
oO 
(lj 

p.. 

TABLE !I 

TOTAL CLASS I ORE Rl·:SERVE F.STHl;\TZ COM PAR, SOHS - ACTIVE SECTIONS 

Nining 1-1-7 t, E,1 t . Res . 
Unit Section 

17 17-14-9 
18-14-9 
19-14-9 
l:9120 Wedge 
20-14-9 

T6cal Mining Unit 

19 19-14-9 

Tons 

218,419 
512,031 

12,186 
4,993 

95.330 
842,959 

1,360,441 

30 30{E)-14-9 512,844 
20-14-9 .358,872 

. ?.9·14-9 555,075 
Tc tel Nining U;1it 1,426, i9l 

30W 30 (W)-14-9 1, ~-95, 845 

33 33-14-9 
29-14-9 

To:al Mining ~nit 

35 35-14·9 

36 36-14-9 
35-14-9 

1-13-9 
'Tot.sl:. !-fining Unit 

22 22-14-10 

24 24-14-10 
26-14-10 
19-14-9 

',Cot.al Mir..:T.g Unit 

sub Totel 

Church Rock I 
30-17-15 
31-17-15 
34-17-16 
35-17-16 
36-17-16 

Sub Total 

TOTAL 

r ( 

456,600 
159,534 
625' 134 

2,751,869 

297,936 
29,768. 

592 .t,53 
920,157 

199,399 

148,047 
249,060 
106,871 
503,976 

9,826,573 

7,226 
455,380 
221,334 

1,480,169 
1,021,861 
3,185,970 

13,012,543 

r 1 

Gracie 

6.20 
0.15 
0.15 
0.15 
0.17 
0.16 

0.18 

0.26 
0.12 
.Q.:11. 
0.20 

0.25 

0.11 
0.15 
0.12 

0.25 

0.22 
0.59 
0.50 
0.41 

C.15 

0.14 
C,19 
0.21 
0.18 

0.23 

0.10 
0. 2l; 

·0.25 
0.17 
0.28 
0.22 

0.23 

r 1 

898,228 
1,502,023 

36,558 
14, 73,, 

317,014 
2,768,607 

4,894,921 

2,647.571 
·8/s!,,072 

2,317J,52 
5·, 809, ~'.15 

5,994,994 

1,050 .. 615 
483.836 

1,534,,+51 

13,735,800 

1,336,658 
31,9, 790 

5.890.167 
7,576,615 

595,072 

425,780 
902,809 
451,485 

1,780,074 

44,689,779 

r 

lf,,t,52 
2,211,184 
1,106,670 
5,154,293 
5.812,103 

14,298,707 

58,988,486 

1 ( - . ) 

1-1- 7 5 F.:, t. Res. 
Tons 

1-70,222 
527,620 

27,4u5 
4, 8!.;2 

68,912 
799,061 

1,428,069 

776,612 
335,288 
.2_~8 ,t~f., 7_ 

l.,680,.367 

0.20 
0. ll; 
0. l!l 
0.14 
0.16 
0:-1-.e:; 

0. Hl 

0.25 
0.12 
~--=:,_ 
o.n 

1,0,3,094 0.25 

4.57,350 
235,336 
692,686 

0.11 
O.i5 
a.Ti 

2,901,244 0.24 

3il,312 
29,768 

685,254 
1,026,334 

0.23 
0.59 
0 .l•3 
9 .. 38. 

139,760 O.ll, 

146,755 
249,050 
106,871 
502,686 

0.14 
0.lS 
0.21 
o.'1a 

19,243,301. 0.22 

7,226 
_459,595 
221, 33!1 
910,s:n 

1,021.861 
2,620,St,7 

0.10 
0.24 
0.25 
0.19 
0. 28 
0.24 

12,864,14! 0.23 

( - J 

697,169 
1,529,961 

101,675 
13,228 

214, 2.50 
2,556,283 

5,159,519 

3,957,678 
77!,,709 

2,368,GSS 
·7,101,275 

5,283,482 

1,033,826 
. 7oA·.oos 

i,739,834 

14,049,266 

1,426,433 
3:,9, 790 

6,073,752 
7,849,975 

393,010 

421,l,66 
902,809 
451.485 

1,775,760 

45,913,404 

14,452 
2,228,336 
1,106,670 
3,l.,46, 284 
5.812,103 

12,607,845 

58,521,249 

1974 P::-ocjuction 
Tons 

39,785 
20,992 

1,201 
599 

40.01,9 
loz,"627 

62,740 
:!9,610 
66 .f_G9 

169,165 

0.1S6 
0.113 
0.132 
0.139 
0.174 
0.165 

0.133 
o. 11,5 
0. 18?_ 
0.177 

226,568 0.235 

23,879 
58,5]]. 
82,412 

0.081 
O.llO 
O.iOl 

146,303 0.248 

3,280 

58,3W 
61,640 

0.211 

0.566 
0.547 

83,692 0.134 

1,524 0.158 

1,524 0.158 

874,43.l 0. 217 

li,3,317 
47,472 

3,161 
1,660 

138,987 
339,597 

235,483 
ll/1,991 
21,9, ,St, l 
600,115 

1,063,007 

38,813 
128,256 
167,069 

729,179 

13,864· 

648,873 
662,737 

224,395 

4,82.3 

4,823 

3,791,422 

---12.z.::..-1975 Variotion 

8 1 411 
+ 36,5S1 
+ 16,l,S0 
+ 4~8 
+ 13.631 
+ 58,729 

52, 7tJ,2 
+ 75,410 
+ 68,278 
+ 10➔ 
+ 36.223 
+ 127,273 

+ 67,~28 + 264,553 

+ 326,508 
+ iU,UJ2 

30,201 
+ 422,741 

.+ 1,545,590 
+ ✓,'.,,&28 

+ 300.377 
+ 1,892,09,5 

+ 103,817 + 351,545 

+ 15,629 
+ 134.335 
+ 149,964 

+ 
+ 
+ 

22,024 
350 1;28 

.+ 296,178 + l,C42,645 

+ 16,656 

+ 151.161 
+167 ,817 

+ 24,053 + 

+ 232 + 

+ - 232 + 

27,833 

509 

509 

+1,29~ 159 + 5,015,047 

+ 4,215 

- 569,338 

- 55;-, 123 

+ 17,152 

-1,708,014 

-1,690,85:?. 

0.217 3,i91,422-+ 726,036 :- +3,324,185 

C .. J L .J L-.J 



l1"\ Ninir;g ,-; 
Unit 

<l)" 
Section To!1s 

oO 
rd 17 17-14-9 170,754 
P-, 

18-lL;-9 138,373 
19-14-9 12,186 
19/20 Wedge 2,985 
20-14-9 95,330 

Total -,.,, ,..._-; n,:, ................ .._, Unit 419,628 

19 19-14-9 1,350,441 

30 38(E)-14-9 326,152 
20-ll..-9 348,352 
29-l!.~-9 449,75.'l 

Toi::2.l l·iir:i~;~ Unit l, 124,292 

30:,] 30 (I:) -14-9 _l,099, 758 

33 33- "!.4-9 228,440 
29-14-9 135.525 

Tcte..l L·!inir.g Unit 363,965 

-35 35-14-9 2,099,540 

36 36-l~-9 13l;;8~1 
35-14-9 29,768 

l.-l.3--9 505. l.77 
Total Mining Ur,it 669,776 

22 22-lt .. -10 74,835 

24 24--JA-10 54,901 
26-14-10 
19-1 L:.-q' _1()5.-ill 

To•::-i-! !{i.!"'!it:b; Unit 161:;77'2 

S'-'b Total 7,374,0.J7 

i Ch.urch ~.,:ich. I 
!: 30-17-15 -r ? ? ~ 

I 7 .,.-0 

31-,.7-15 455,3SO 
3£;.-17-16 221,3~4 
35-17-16 1,480,169 
36-17-16 l ,02LS61 

Sub Tot&!. 3,185:,970 

TOTAL 10,559,,77 

r 1 ( ( 1 r 

T/ .. H:::.E III 

AVAIL\BLE CLASS I ORE RESERVE ES'i'rK'\TE COMPMUSONS - ACTIVE SECTIONS 

1-1-7.!; Est. Res. 1-1-75 Est. Res. 
G::cnde Lbs. U303 Tons G::-acle Lbs. l!3°s 
0.22 736 ,,., 

,.00 I 123 ,t,98 0.22 539,332 
0.18 S0l,, 938 414,352 0. lt+ 1,204,205 
0. l.:i 36,558 27 ,tiG5 0.18 101,675 
O. lt-,. 8:-358 2, 83!+ 0.12 6,802 
0.17 317.014 68.91?. 0.16 214,250 
0.19 1,603,535 637,061 0.16 2,066,2.6.!r 

0.18 l),894,921 . l,42e,069 0.18 5,159,519· 

0.27 1,738,910 576,823 0.26 3,01+5,790 
0.12 816,355 324, 7S'3 0.12 747,015 
0.23 2,040,192 t,72 (;'37 (l. ~2 2.06~.27!1-
o.i:5 l~; :;95: 457 1,374,055 (). 21 5,:362,079 

0.26 5,686)246 979,259 0. 25 4,983,328 

O.lO 468,608 211,L}61 0, 10 l,35,259 
0, J.5. 408.:ns 19:,,609 5(- 13 4992858 
0.12 876,943 407,070 0.11 935,117 

0.27 11,510,769 2,101,.,4.95 c,. 27 11,197,913 

0. 26 697,513 149,518 0.27 795 ,!, 36 
0.59 349,790 29,763 ·0.59 31;9, 790 
0.53 5 z 335 ., 93l1- 601-1- 1 74!+ 0.!+4 5,382,222 
0.L18 6,383,242 78£,,030 ·o.42 6,527,4t+8 

0.19 281,157 7"550 G.27 40,899 

0:1&· 177,321 53,609 0.16 173,507 
244,%9 (L 18 862,633 

D..a..:".l ~L~t,-=-~ lC&,.>.121 J::.,2.1 -fil-1.£:35, 
0.1.9 629,306 405,349 C.18 1,487,626 

0.25 36,461,576 s;126,971 0.24 ·-··-
38,.260,193 

0. lO 1/+, l¼-52 71226 0.10 v,,452 
0. 21. 2,211,184 459,595 0.24 2,.228,336 
·0.25 1,106,670 221,334 :).25 1,106,670 
0.17 5,154,298 !)10,831 0.19 3,446, 28lf 
0.23 52812~103 1,021,861 C:.28 5,812,·103 
0:-22 14,298,707 2,620,8!,7 0.24 12,607,345 

0.2.L} 50,760,283 10,747,813 0.24 50,868,038 

( 1 r r .. 1 ( .3 C. J 1 

F174 P:rnduction 1974-1975 
'Io~s Grade Lbs. i\Os 'i'o~s 

39,736 0.186 148,317 7,470 
20'1992. 0. ~:.3 47,472 + 296,971 
1,201 0.132 3,161 + 10 ,t~so 

. 599 0.139 1,660 + 448 
!/).04_2. 0.174 136,987 + 13,631 

10~,027 0.165 339,597 + 320,060 

+ 67,628 

6:?., 7L::) 0.188 235,483 + 313,4'.:l 
.3·:)j 6J.6 0, ')!,5 111,,<J?l, + li;, o·,~ 
65. S:)9 o .1e7 2.~9.641 89.4SS 

l~S9,l65 0.177 600, l:i.5 + 4!.8,931 

2.:::5,568 0.235 1,062,007 106,069 

2~., G79 O.CSl 3s,e.13 + 6,900 
58 .. )33 O.llO 128,256 + 118.617 
£::,412 0.101 167,069 -.- 125,517 

lL;..~,) SC3 0.2l,8 729, 17.9 + 151,753 

":-i:;1BO 0.211 13,864 + 17,967 

_?_~t.:l~_Q_ O.SF,6 6t,e,873 + 157,927 
6:..~6~:-0 Q.5-!,7 662,737 -r 175,894 

83.,692 0.13l:- 224,S95 + 16,437 

1,524 O.:i.58 4,823 + 232 
+ 24l,, 869 

-- -- ---
!:,,5~4 ·0.153 4,823 + 245,101 

---··-· S7~-?.43_~-----.Q.!?-P _____ 3, 791,422_: ... +!p27 ,395 

-

S/Z..,431 0.217 

f.. _J 

3,791,422 

L i 
.J 

+ 4,215 

569,338 

565,123 

+l,062,272 

( ... J ( 

Variaticr: 
U:s. t:3JS 

49,01S 
7f .. 6, 730 

+ 63, 2. ~s 
+ !04 
+ :36. ?"3 
+ 80~,~26 

+ 264,SS:8 

+ 1,542,353 
+ /;),f\51: 
+ 278 723 
+ l,~66, 7'!-7 

+ 360,0ESi 

+ 5,464 
+ 219 77~, 
+ 225,243 

+ 416,323 

+. 111,722 

+ 695.151 
+ '"'",. ..... , "'J 0\...0, '7..;,_, 

15,35~ 

+ 5G9 
+ 862,633 

+ 3:53,242 

+ 5,590:.,03.S 

+ 17,152 

1, 103,0ll:. 

1,690,86: 

+ 3,899,17: 



\.0 
r-1· 

(I) 
bt) 
C\l 

r:>; 

A~ 

_;:..:n~1o~i.::.\ 
LE--:~c 

r ~hurch 
Rock 

.. 

1"H/4 

.S~•J::-ch 
R,;ck II 

F,.0.;::.. 

Eo~~da:3 

Rlo 
;.\.\~:cc 

1:01•.~r~ 

l 
.,; 

Section 

6-13-8 
26-ll,-9 
31-14-9 
12-14-10 
26-14-10 
27-li;.-10. 
12-1/:-11 
Sub Total 

4-16-15 
9-17-16 

16-17-16 
17-17-16 
21-17--16 
22-17-16* 
26-17-16* 
27-17-16* 
3l~- l 7-16·A· 
35-·li-16 
Sub Tot~l 

8-13-8 
9-13-3 

10-13-8 
17-13-3 
St:b Tct:al 

17-J.2-3 
:..8-,;,_2-3 
19-12-:! 
13-12··4 

24-12-4 
S..:b Total 

TOTAL CLA£S T ORE RESERVE . 
J.-1-74 Est, Rec. 

Tons Grade Lbs. U308 

14,352 o. 2t, 68,890 
219,601 0.23 1,019,720 
121,847 0.14 6!,0, 63_1 
5~0,3L2 0.14 1,4150,857 
249,060 0.19 902,809 
191,319 0.23 $7!.;,748 

S!:. 573 0.11 251,284 
1,501,094 0.17 5,238,939 

485, 919° 0.15 1,459,01+4 
49,52:2. 0.12 116,909 
31,011 0 .. 18 . 110,277 

1,9~5,09S 0.15 5,66l,,934 
l, 392, 5!:,.li 0.16 4;334,676 

------
3,874,094 0.15 11,685,840. 

3.,388>175 0.15 10,226,796 

181,765 0.30 l,_099, 114 

223,055 0.26 1,157,168 
l;.04,.829 0.28 2,256,282 

6L1!+, C50 0.15 1,930,288 
220>937 0.17 731.,167 
20,731 0.12 48,688 

885,718 0.15 2,713,143 

6,665,726 0.16 21,894,204 

c. J l .J {. - J [ 

T/i.P,L;~ IV 

ESTI1·L1\'!'E COMP.\RISON.3 - INACTIVE SECTIONS 

i-1-75 Est. Res. 1974-1975 
'Inns Gro::.Ca Lbs. ll308 Tens 

99,356 0.18 369 ,9:n + 85,004 
219,601 o.:n 1,019, 72-:J 
211.,847 0.14 640,631 
571,, 785 0.14 1,617,550 + 54,443 

- 249,060 
191,319 0. 23 874,748 

8!~ .. 573 0.15 251.284 
1,391,481 0.17 4,774,154 109,613 

793,781 0 .12 1,950,S:::4 + 793,781 
21,857 o.n 46, :l'.!U ,+ H,i:l:i7 

12J I "/74 0.20 4e4,9l3 + 123,774 
3~i, 795 O. lS 143,262 + 39,795 

lr:½2, 4.42 o. 15 1,433,718 '3,477 
53:,195 0.11 122,l!l + 3,673 
31,011 0.18 110,:?.77 

1,915 ,09S 0.1'.i 5,664, 9:3!, 
1:,3-92 ,5l~4 0.16 4,334,6i'6 

5r.i9.S33 0.15 ·1, 708 .OY+ + 569,338 
5,422,835 o; 1s 16,004,259 +li;548.,741 

3,961,1S6 0.15 11,940,012 + 573,011 

22,032 0.13 56,075 + 22,032 
232,607 0.36 1,706,929 + 50,842 

4.5 ,-~07 0.14 130,629 + 45,407 
77S,J05 0.28 .~:__,_;gy;,.i + 553,250 

1,076,351 0.29 6,206,045 + 671,531 

12..,609 0.10 2ti ,JC:9 -~ 12.,E09 
66.!:.,C!Jl 0 .. 15 1.,987,372 + 19,991 
295..,657 0.16 960, sc,~; + 74,720 

70,936 0.13 187,977 + 50,255 
%,402 0.23 443,2,7 + 94,402 

·l,1~7,.695 0.16 3,605,860 .+ 251,977 

9,028,3$2 O.l7 30,590,318 +2,362,636 

r ... 
... ,.. L.J L,. l 

1/aria:ion 
Lbs. u30S 

+ 301,031 

+ 136,993 
902,609 

464,785 

+ l,950,a34 
+ L:o, 52.{) 
+ 484,913 
+ 143, :26~ 

20,326 
+ 5,202 

+ 1~705.014 
+ 4,318,L.19 

+ 1,713,216 

+ 56,07C 
+ 607,815 
+ 130,629 
+ J • 155 I ?f,;;;_ 

+ 3,949,763 

+ 26 1 309 
+ 5_7, 084 
+ 226,;33 
+ 139,::59 
+ 4'43,297 

+ 892,717 

+ 8,696,114 

L. J L....J 



TABLE V 

CLASS II A!'JD POTENTIAL RESERVES ESTIMATE COl·!PA!U°SONS 

r-.. Clr,ss II Reserve Estir.1.atC!S 
,-; Arca Sectiol". 1-1-74 Est. . 1-1-75 Esc. 197!~-1.975 Var:.~ti on 

(l) Tons Grade Lbs. U 0 
c/j -- 3 8 

To:,~ Grade tbs~ uis Tons Lbs. U30S 
(lj 

Roca Hondus 9-13··8 106,582 0. 3'0 630,le5 185,690 0.45 l,6E.t .. ,C28 + 79,103 +l,033,843 P-1 

C~\n.·ch Rock. t,-16-16 70,748 0.11 155,646 + 70,7b8 + 155,646 
3'.!.-17-15 39,302 0.21. 165,068 39,302 0.21 1G5,068 
16-17-16 9,L..30 0. 17 32,062 + 9,430 + 32,062 
?.l-l.7-16 311,640 0.12 75;1,t:91 !109,253 0.13 1,070, 21.0 + 97,613 + 3:!.0,749 
22-17-i.6 53,195. O. ll 117,029 + 53,195 + 117,029 
26-17-16 80,910 0.14 22-5,779 80,910 0.14 226, 779 
27-17-16 733,080 0.14 2,121,332 733,080 0.14 2,1:::1,332 
34-17-15 369,6:?.8 0.18 1,%0,185 369,633 0.1S 1,350,135 
35-17-16 115)590 0.17 4,:)3,702 115,.5<;-0 0.17· t,C3, 702 
36-Tl-16 88,203 0. 28 485 746 88.203 0.28 485.746 

0:-IG 
____ :::....1, __ 

J.;74, 349 Q,16 6,137,789 Sub Tot.al l,7L;3,363 5p:5~2i303 + 230,986 + 6i..3.~86 

TOTAL CLASS II l,8!,9,945 0.17 6,152 ,1188 2,160,039 0.18 7,S'.ll,817 + 310,094 +l,649,n9. 

Pote!'ltial E~timate.s 

An.~:ire>$i.s. La.ke 18-ll;-9 29:i.,854 0.12 706,941 291,854 0.12 706,941 
19-14-9 4S3, 926 0.18 1,, 716,433 4 74, t,51 0.i8 l, 7L...2 1 131 9,475 + 25,693 

20(30)-11.;-9 142, 21,7 0.12 3~; l > 393 142, 2{f7 0.12 841,393 
29(30)-14-9 36)561 0.31 226~678 36,561' 0.31 216,673 

30(E.)-1.'.;.-9 11.,177 0. 18 LJ·'°J, 237 11,177 0.13 40,237 
30(W)-'U'.,-9 75,346 0.28 lt2CJ, 364· 85,763 0.26 4!:--3,281 + 10,417 + 22,917 

35-1.:'.;-9 659,355, 0.26 3,483,692 763,375 0.26 3,972,150 + 104,520 + 483,.'.+5S 
12-l!i.-10 ~;0. 621 0.12 _ _2_1..,_;~41 _ _l,0.621 0.12 n )l,l 

Sub Tot&i. l, 731,0fi? 0.20 7,012,079 l,'336,549 ◊.-20 7,5-~,4, 152 + 105,462 + .'.i3l,C73 

Roe.::. Hondss 9·-13-8 353,733 0.31 2,173,403 ~.53,733 0.31 2~173,403 
IC-13-8 105,309 0.16 330,806 + 105,309 + :-,30, C!)U 
17-13-8 23 .. 920_ 0 .. 23 110.,032. 101,359 0.41 2.241136 + 77 439 + T:.:., HJt, 

Sub To toll 377~653 0.30 2)'22·3,L"f35 550,401 0.30 3,::23,345 + 182,748 +l,044,~10 

TOTAL FOTl::NTlAL 2~10S,740 0.22. . 9,295,514 2,396,950 0.23 10,872,497 + 288,210 +l,576,9.83 

) l L .. ) L,J {_ _J (__.) l l . ] (__J 
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SECTION 17 NlNll'IG lJNIT 

Sectio~s 17, 18, 19, 19/20 Wedge, and 20 
(throt:gh Section 17 Shaft), Tl,4-N-R9W 

·Total (Class I) Reserves 799,061 

Produced to Date: 17-14-9 643,573 

Produced to Date: 18-14-9 698,019 

Produced to Date: 20-14-9 655,345 

Produced to Date: 19/20Wedge 2,-686 

Produced to Date: 19-14-9 6,337 

Produced to Date: Total Unit 2~005,960 

1974 Production Total Unit 102,627 

GENERAL 

Page 18 

tons of 0.16% 

-tons of 0.20% 

tons of 0.153% 

tons of 0.218% 

tons of 0.181% 

tons of 0.192% 

tons of 0.192%. 

tons of 0.165% 

The 1-1-75 Class I Available ore reserves of 637,061 tons of 0.16%, 
indicate a sustained average of 500 tons per day shaft production into 
the first half of 1980. The 1974 mining unit production was lower 
(tons and pounds) than the projected (See Table I) as the result of ex
perienced.manpower shortages in the development stopes. 

Stope extraction was 82% of the total production, with the remaining 19% 
from stope development. 

A comparison of the Available Class I reserves of January, 1974, less 
1974 production to those of January, 1975, reflect an increase of 320,060 
tons and 802,326 pounds u3o8• This increase resulted from: 

1) The re-classification of the Probable reserves in the NriJ/4 of Section 
18-14-9 from Unavailable to Available; this area will be exploited from 
the 2-1 level. 

2) The discovery of Probable Block 25 in the south-central area-of 
Section 18-14-9, available to proposed development from the Incline 
level. 

3) ~enlargement, through surface drilling of Probable Block 15 which 
is available to the 8600 haulage drift on Section 20. 

Underground car probing during 1974 averaged 0.16% as compared to an 
average scanner grade of 0.153% and an average corrected grade (based 
on chemi.ca}. assays) of 0.166% . 

Mining activity during the year was predominately on the 2-3 level of 
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Section 17., and the 2-1 level of Section 20. As the result of the in
crease in the Probable reserves southeast of the 7800 haulage (incline 
level) in Block 25, haulage development was accelerated on Section 18 
in this area. 

Rotary longhole drilling was concentrated on the 2-1 level of Section 18 
and Section 20. The ratio of feet drilled per. foot of haulage drift driven 
declined slightly from that exhibited in. 1973, and the tons and pounds u3o8 
delineated per foot of haulage explored decreased appreciable _during the 
year, indicating less thickn·ess and at a lower grade. The most substantial 
decrease o_ccurred in the 3700 drift (Section 18) area where rotary drilling 
results failed to· confirm the reserves indicated in Probable Block 21. 

Development was completed in nine stop.es within the mining unit, con
firming 85% of their Proven Longhole tons and 82% of their equivalent 
pounds u

3
o8 • The_ developed ratios in the 0403-04 stope, 0505 stope 

(Section 17 ,2-3 le-,.rel), and the 8405 stope (Section 20, 2-1 level) was less 
than anticipated, because of the discontinuity of the ore. Rotary drill 
holes in these areas were not drift meter surveyed thus accounting for the 
discrepancies. A detail of these stopes is presented on page 21 

Stoping was completed in 10 stopes, exhibiting extraction ratios of 89% 
of the Proven Developed tons and 86% of their equivalent pounds u3o8 • 
The extraction ratios in the 0602, 0702, and 0703 stopes (Section 17 
2-3 level) were lower than anticipated as the result of adverse ground 
conditions which became more prevelant while these partially extracted 
stopes remained opened during the 1973 shut-down. Additional caving 
occurred during ~his delay necessitat:ing the abandoment of bar::=ier 
pillars which were not accessible by ,a safe and direct access drift. 
A detail of the completed stopes is presented on page 22 . 

Several comparisons were made during the year of current performances 
and eff:tciencies to those of 1972 (the last full pre-strike year of 
operation). Comparison of those activities thought to be indicative 
of over-all mine operations for the same period are as follows: 

1) Total 1-1-75 Class I reserves are dowri 2% (approximately 14,000 tons); 
while'the Available·reserves have-increased almost 68% (approximately 
257,000 tons). The ·grade of the total Class I reserves has·remained at 
0.16%, while the ave.rage grade of the Available reserves has decreased 
from 0.19% in 1972 to 0.16% in 1974. 

2) Total Mining Unit production in 1974 was 29% (approximately 42,000 
to_ns) less than the 1972 production, and the produced grade was O. 006% 
lower. 

3) Haulage development in 1974 was nearly 10% (237 feet) greater than 
in 1972, while raise development was 34% (493 feet) lower in 1974 than 
in 1972. 

4) Rotary longhole drilling was 12% lower in 1974 than in 1972, de
lineating nearly 22 fewer tons, and 82 fewer pounds u3o

8
, per foot of 

haulage explored . 

5) Stope development was 32% (4,664 feet) lower in 1974 than in 1972, 
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confirming approximately 3 less tons, and 10 le~s pounds u3o8, for sub
sequent extraction. Development was completed in only 10 stopes during 
1974 as·compared to 21 stopes developed in 1972. Production from stope 
development accounted for only 19% oE the, total 1974 i:,roduction, as com
pared to 21% of the 1972 production • 

6) The percentage of the total production.realized from stope extraction 
was 82% in 1974, compa.red to 79% in 1972. Mining was completed in only 
11 stopes in 1971+ extracting 89% of their estimated Proven Developed tons 
arrl ·86% of their equivalent pounds u3o8, as compared to 16 stopes completed 
in 1972 which extracted 85% of their estimated Proven Developed tons and 
92% of their equivalent pounds u3o8• The average produced grade was 0.10% 
lower than estimated during both periods.· 

Analysis and evaluation of these indicators emphasizes the need for a 
concentrated and comprehensive stope development program within the mining 
unit. The average thickness of the remaining Probable ores on the N/2 
of Sections 17 and 18 indicate that the 6 tons confinn.ed for mining per 
foot of stope development is not expected to increase appreciable over 
the remaining mine life of the mining unit. Therefore stope development 
should be increased to produce no less than 30% of the total mine production. 

SUMMARY OF MINING UNIT DEVELOPMENT 

Haulage 
Section Development 

Rotary L. H. Raise Development Pere. L. IL 
Drilling _ill Conv. Reamed Bored Development Drilli~1.g (2) 

17-14-9 194 
18-14-9 1,332 
19-14-9 
19/20Wedge 
20-14-9 1,156 

13,825 
24,675 
10,130 

21:848 

212 
196 
118 140 

78 
219 

5,503 8,134 
1,177 5,100 

761 1,095 
292 286 

2,381 9 ·, 58§_ 

Total 2,682 70,478 823 140 10,114 24,201 

(1) Rotary longhole drilling averaged 29.6 feet per foot of haulage 
drift explored, 26.3 feet per foot of haulage drift driven, 
and delineated 24.7 tons and 94.0 pounds u3o8 per foot of haulage 
explored. 

(2) Percussion drilling averaged 2.4 feet per foot of sub-level de
velopment. 
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Development Completed 

17 0403 & 04 
17 0503 
1.7 0504 
17 0505 
17 0604 

Sub Total 

18. NIL 

19' NIL 

19 Wedge -NIL 

20 
20 
20 
20 

Sub Total 

8405 
8406 
8506 
8507-E 

TOTAL UNIT 

Pr.oven Longho1e Proven DeveloQed L ~J:l • 
Tons Gi:-a.de T:ms Grade % Tons -----

9,075 0.17% 5,4-29 0.21% 60% 
7,588 0.18 8,258 0.20 109 
6~441 0.27 5,207 0.28 81 
9,984 0.28 7,500 0.24 75 
Z,917 0.26 7,622 0.24 96 

lfl,005 0.23% 34,016 0.23% 83% 

6,386 0.18% 5,223 0.15% 82% 
7,754 0.17 6,860 0.16 88 

13,852 0.17 12,114 0.16 87 
1,361 0.13 1,516 - 0.12 111 

29,353 0.17% 25,713 0.16% 88% 

70,358 0.21% 59,729 0.20% 85% 

Stope development.delineated and left for 
subsequent extraction 6.1 tons and 25.0 pounds 
u3o8 per foot of sub-level development. 

- Dev. 
% Lbs U308. 

74% 
121 
84 
64 
88 

83% 

68% 
83 
82 

103 

80% 

82% 



...... 

r 
l, 

r--, 

L 

r 

,.... 
\ 

r 
' ' 
L, 

......, 

,, 
I 
\_,< 

r 
I 

I ....., 

,...... 

,.... 
I 

r. 
I 

r 
L 

,..... 
! . 
L.. 

r 
I ..__ 

Stoping Completed 

Section Stope 

17 0402 · 
0602 
0702 
0703 

Sub Total 

18 7801 
7802 

Sub Total 

·< 19/20 Wedge - NIL 

19 - NIL 

20 

Sub Total 

Total Unit 

6704-05 
8404 
8405 
8505 

Proven Dev, 
Tons 

5,611 
7,365 

12,008 
10,405 

35,389 

19,427 
18,055 

37,482 

12,072 
5,571 
5,223 
8,347 

31,213 

104,084 
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Res. Total Producti0n Extr.,3.ction Ratio 
Grade Tons Grade % Tons % Lbs. U30g 

0.20% 5,207 0.18% 93% 84% 
0.23 5, li-32 0,20 74 64 
0.16 7, 77L~ 0.17 65 69 
0.22 92340 0.17 90 69 

0.20% 27,753 0.18.% 78% 70% 

Mine Life Average to Date 88% 81% 

0.13% 16,429 0.14% 8l~% 91% 
0.12 14,795 0.12 82 82 

0.12% 31,224 0.13% 83% 87% 

Mine Life Average to Date 90% 80% 

0.29% 14,397 0.26 119% 107% 
0.16 4,773 0.15· 86 80 
0.15 · 5,779 0.15 111 111 
0.16 8,665 0.15 104 ...!lL 

0.21% 33,614 0.20% 108% 102% 

Mine Life Average to Date 96% 91% 

0.18% 92,591 0.17% 89% 86% 

Mine Life Average to Date 91% 84% 
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SURFACE :CRILLING 

No. ~f Section 
T-R He, le.s _D-d.1.led Ore Mineral Barren 

17-11-f-9 
18-14-9 
19-14-9 
20-14-9 

Total 

0 
21 

0 
15 

36 

11 8 

·3 4 

14 ).2 

The 11 ore holes drilled on Section 18-14-9, further investigated the 
Potential ore trend south of the 7100 drift, adding Probable Block 27; 
tested the area north of Probe.ble Block 21, adding Probable Block 26 
which is available to the proposed 5800 haulage N.E. of the 3700 drift; 

2 

8 

10 

and increased the reserves i.n Probable Block 15 ·southeastward and further 
explored Probable Block 7, lessening the Probable reserves of that block, 
Exploratory drilling on Section 20-14-9 was primarily south of the 8600 
and 8700 haulage drifts. Surface holes 344 (6.2'/.18t) and 359 (6.l'/.10%) 
enlarged Probable Block 15 south and eastward, and will necessitate add
itional haulage development in the 8600 drift. Three holes were drilled 

·on the incline level, all were barren. 

A. summation of the projected surface drilling on the Section 17 Mining 
Unit for 1975 is as follows: 

Fifteen, moderate to close space holes to test the favorable ore and 
mineralized trends on the N/2 of Section 17-14-9. This drilling will assist 
in formulating mine planning southeast of the terminated 0500 haulage drift 
and extension of the 0600 drift. northwe.stward, on the 2-3 level. 

Five holes will be drilled on the SW/4 of Section 18-14-9 east of 
Probable Block 25 to further test this favorable area available to the 
incline level and two holes southwest of the 7200 haulage drift for 
possible ore extensions . 

The additional twentyfour holes are planned as offsets to ore and mineral 
holes in the N/2 of Section 20-14-9, nine holes will be drilled to further 
evaluate the area south of the 8600 and 8700 haulage drift. Two holes 
will be drilled in the area available to the incline level as offsets east
ward to Probable Block 16. The remaining nine holes will be moderately 
spaced to investigate the mineralized "A" sandstone unit in the north 
central area of the Section. 
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TOTAL MINING UNIT CLASS I ORE RESERVES 

Section 

17 Proven Developed 
Proven Longhole 
Probable 
Total Class I 

18 

Available 
Tons 

27,943 
57,182 
38,373 

123,498 

Grade 

0.21% 
0.20% 
0.24% 
0.22% 

Unavailable 
Tons 

46,724 
46,724 

Grade 

0.17 % 
0.17 % 
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Total 

27,943 
57,182 
85,097 

170,222 

Grade 

0.21% 
0.20% 
0.20% 
0.20% 

Proven Developed 
Proven Longhole 
Probable 
Total Class I 

9,447 
404,905 
414,352 

0.12% 
0.14% 
0.14% 

113,268 
113,268 

0.14% 
0.14% 

9,li-47 0.12% 
518,173 0.14% 
527,620 0.·14% 

19 Proven Developed 
Proven Longhole 
Probable 

27,465 0.18% 

0.18% 

27,465 0.18% 

Total Class I 27,465 27,465 0.18% 

19/20 
Wedge 

20 

Total 
Unit 

FORECAST 

Proven Developed 
Proven Longhole 
Probable 
Total Class I 

Proven Developed 
Proven Longhole 
Proable 
Total Class I 

Proven Developed 
Proven Longhole 
Probable 
.Total Class I 

2,834 

2,834 

2,276 
17,849 
48,787 
68,912 

30,219 
114,777 
492,065 
637,061 

0.12% 

0.12% 

0.15% 
0.20% 
0.14% 
0.16% 

0.21% 
0.19% 
0.15% 
0.16% 

2,008 

2,008 

2,008 
159,992 
162,000 

-0.16% 

0.16% 

0.16% 
0.15% 
0.15% 

4,842 

4,842 

2,276 
17,849 
48,787 
68,912 

30,219 
116,785 
652,057 
799,061 

Total mining unit forecast for 1975 is 118,595 tons of 0.16% averaging 
413 toi;lS per day. Mine development will be concentrated on the 2-3 
level of Section 17 in the 0500 and 0600 drifts. Haulage development will 
continue in the 0600 drift westward under Probable Block 3 to accommodate 
stope development. On the Section 18 incline level, stope development.will 
be in the 5600 and 5700 haulage drifts to develope Probable Block 25. 
Haulage developn1ent on the 2-1 level (Sec. 18) will be in the 9000 drift 
heading northwestward from the 1700 drift toward the previously classified 
Unavailable Probable reserves in the NW/4 of the section; and in the 5800 
drift, proceeding northeastward from the 3700 drift toward Probable Block 
26. 

On the incline level of Section 20, development will continue the 6400 drift 
area, and on the 2-1 level, development will be concentrated in the 0600 and 
8700 drifts. Haulage development will also continue in these two potential 
areas. 

------·--- ----··· ----···----'-------------

0.14% 

0.14% 

0. 15°/o 
0.2-0% 
0.14% 
0.16% 

0.21% 
0.19% 
0.15% 
0.16% 
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Section 19 development, through the Section 17 shaft, will be at the 
west extremities of the 8500 drift. 

It is a.nticipa.ted that stope developme.nt productio;:1. will incre1rne. to 
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25% of the total production, 96% increase over che 1974 stopc development 
program. 
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Total (Class I) Reserves 

Produced to Date 

1974 Production 

GENERAL 

SECTION 19 MINING UNIT 

Section 19, Tl4N-R9W 
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1,428,069 tons of 0.18% 

NIL 

NIL 

A comparison of the January, 1974 Available Reserves to those of January, 
1975, shown in Table III, indicates an increase of 67,628 tons and 264~598 
pounds of u30s. This increase resulted from additional Probable reserves 
discovered in the northwest area of the NW/4 of Section 19. 

Mine life expectancy based on January, 1975 Class I Available Reserves 
of 1,428,069 tons of 0.18% indicates a sustained production into 1982 at 
an average production rate reaching 1000 tons per day by 1977. 

In July 1969, grounting of the water baring strata was completed at tlie 
Section 19 shaft location, and drilling of the 16.5 foot diameter shaft 
hole, utilizing two Kerr-McGee oil field jack-Knife rigs, corrrrnenced during 
October. On March 15, 1970 the shaft was bottomed at a depth of 782 feet, 
and casing and cementing was completed on April 16th. The Boyles Brothers 
Construction Company followed with excavation work on the 1-3 level 
adajacent to the shaft, and also prelllninary excavation work oµ the 1-4 
level including the ore and waste trenches. -From late 1970 until January, 
1973 the shaft remained idle; at which time a ·small Kerr-McGee crew was in
stalled .to continue preliminary development work on the sumps on the 1-li. 
level, and to drive the 3000 drift (1-3 level) south to the ventilation 
hole 1. This work was haul ted by the 1973 strike. In October 1973, the 
South Prairie Construction Company was contracted for additional const!:Uction 
work and haulage development on both levels. During the term of their contract, 
the runarou~ds at the station areas on both levels were driven in addition 
to construction work on the maintenance shops, sumps, powder magazines and 
station expansions. Approximately 4,138 feet of haulage was driven (in
cluding construction areas) on the 1-3 and 1-4 levels. On the 1-3 level 
(6,365 elevation), the 4000 drift was driven to the north, the 3000 drift 
to the south and the 3100 drift was turned west off the 3000 drift to pro-
ceed under Probable Blocks 8 and 17. On the 1-5 level ·(6,300 elevation), 
2000 drift was driven to north, and the 1000 drift to the south. The South 
Prairie Contract work was completed August 1, 1974. 

Prior to the arrival of R. Chamberlain in November as Mine Superintendent, 
F. Gonzales, General Mine Foreman, resumed development work in July with 
Kerr-McGee personnel. Haulage development continued on both levels, 
and various other projects as excavation and support of lunch rooms and 
electrical shops, ground support in the maintenance shops, installation 
of pumps in the sumps were completed. 
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A rotary longhole drilling program was initiated in December, and. a 
few holes were driJ.le:d from the 1-4 level up to lhe 1-3 level for r.line 
drainage. Exploratory drilling commenced in the 3100 haulage d:cift 
(1-3 level) to delineate the o:re trend indicated in the "A" sand.ston.E: 
unit of Probable Blocks 8 and 17. 

Kenneth Theisen was reassignedfrom the R:i.o Puerco area as Mine Geologist 
January 1, 1975. 

SUMMARY OF MINING UNIT DEVELOPMEl\1T 

Haulage Rotary L.H. Raise Development Sub-Level Pere. L.H. 
Section Development Drilling (1) Conv. Reamed Bored Development Drilling(2) 

19 4,138' * NIL 48 1 NIL NIL NIL 
2,565' 2,495 4' NIL NIL NIL 

* Includes station areas, shops, powder magazines and haulage drifts 

STOPE SUNMARY 

Development Completed - NIL 
Stoping Completed - NIL 

SURFACE DRILLING. 

Section No. of Holes Drilled 

19 19 

Ore Mineral Barren 

9 8 2 

Nineteen surface holes were drilled to expand Probable Blocks 8, 17, and 
14 and test .favorable areas adjacent to_ isolated holes containing ore in 
the SW and NW/4 corners. Nine of these holes increased the Probable re
serves fo Blocks 8 (SW/4) and 14 (NW/Li-) and expanded isolated holes to 
form new Probable Blocks 22, 23, 24 and 25 in the NW/4. 

NIL 
NIL 

Thirty holes are proposed for 1975 to further evaluate and test the potential 
areas on Section 19. Approximately 10 holes will be drilled to test favorable 
areas that are available for mining to the Section 17 shaft. These areas 
are west of the 8100 and 8500 drifts (Sec. 20) and south of the 5600 haulage 
drifts, (Sec. 18). The remaining holes will be drilled to evaluate the 
areas· available to the Section 19 shaft. 

FORECAST 

Total mine production is forecast to be 14,090 tons of 0.184%. for the year. 
Haulage development will be in the 4000, 4100, 4200, and 4300 drifts north 
of the shaft, and in the 3000, 3200, and 3300 drifts south of the shaft on 
the 1-3 level. On the 1-4 level, haula 6e development will be in the 2000, 
2100 and 2200 drifts north of the shaft, and in the 1000, llOO, 1200, 
1300 and 1400 drifts south of the shaft. 

.... ·-··-----------
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Initial raise development will commenced in February in the 3100 drift, 
where a ventilation raise will be up-reamed and a sub drift driven to 
ventilation hole No. 1. This connection will establish an exhaust system 
for the entire 3100 drift working areas, 

Stope development will ensue ra.ising in the 3100, 4200 and 3200 drifts 
on the 1-3 level, and in the 2000 drift on the 1-4 level, Eight stopes 
are scheduled to be in the development stage by the end of 1975. Initial 
extraction is planned to comm_enced in December in the 3101 stope • 
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Total (Class I) Reserves 

Produced to Date 

Produced During 1974 

GENERAL 

SECTION 22 MIN1NG UNIT 

Sect:Lon 22, Tlli-N··R9W 
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139,760 tons at 0.14% 

3,611,004 tons at 0.181% 

83,692 tons at 0.134% 

A comparison of the January, 1975 Available Class I reserves to the January, 
1974 Available reserves, minus the 1974 production, depicts a decrease of 
15,363 pounds u3o8 (See Table III). This decrease was the result of ex
tracting additional tons at less than developed grade in areas of adverse 
ground conditions resulting from the proximities of completed stopes to the 
active wor.k~ngs. 

Class I Available reserves of 7,580 tons of 0.27% projected at a 245 tons 
per day production rate, plus low grade ore (less than 0.10%) not included 
in the reserves, is expected to extend the mine life to mid-1975. Mine 
production was slightly less. than forecast for 1974 as the result of in
stalling additional ground support materials~ and the inexperience man 
power in a few key a.reas that delayed extraction rates. 

Mining was con·centrated in the south central, southwest, and east central 
areas of the 6350 level, and on the 6300 level. Stope production was 86% 
of the total mine production, the remaining 14% was from stope development. 
There was no haulage drifting done during the year since there are no re
maining favor~ble areas which are economically feasable to be explored. 

A total of 10,990 tons at 0.024% from the Section 22 heap leach pile was 
shipped to the mill. Mill shipments from Section 22 waste stockpile 
connnenced in December totaling 3,809 tons at 0.049%. Total to date 47,385 
@ 0.026% from heap leach pile (excludes 3,809 @.049% from mine waste pile). 

The average corrected grade (based on chemical assays) of ore produced 
during the year was 0.134% as compared to an average underground car probe 
grade 0.12% and an average scanner grade of 0.114%. 

Stope development in the five stopes where development was completed during 
the year delineated 67% of the Proven Longhole reserve tonnage and 55% of 
their equivalent pounds U308 (see page 30). The 1008 and 2712 stopes 
adversely contributed to the greatest discrepancy in the total decrease in 
these developed reserves.Proven Longhole reserves in the 1008 stope were 
detennined from low angle exploratory dril~ing in the 1000 drift, and 
discriminately indicated ore continuationtowards the nortl1. Rotary downhole 
drilling in the 1500 drift failed to fully investigate the ore thickness 
and delineation in the 2712 stope area and inadvertently indicated an 
exaggerated Proven Longhole reserve. 

Ralph Howell assumed responsibilities of Mine Superintendent in addition 
to Section. 24 upon the transfer of J. D. Meisne·r to Section 30 ·in May. 
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Bill Rion (General Mine Foreman) assumed these responsibiiities in 
D_ecember when Ralph Howell assumed other duties at Church Rock. 

SUMMARY OF MINING UNIT DEVELOPMENT 

Haulage 
Section Development 

22 NIL 

Rotary L.H. Raise Development 
Drilling (1) Conv. Reamed Bored 

NIL 301 NIL NIL 

Sub-Level Pere. L.H. 
Development Drilling J?) 

5,738 7,741 

(1) Rotary longhole drilling averaged -0- feet per foot of haulage. 

(2) Percussion .drilling averaged 1.35 feet per foot of sub-level development. 

STOPE SUMMARY 

Development Completed 

Section 

22 

Total 

Stope 

1008 
2716L 
3611 
0102W 
2712N 
2711S 

Proven L. H. Res. 
Tons Grade 

17,956 
2,315 
3,720 
·3, 729 
9,835 

0.13% 
0.24% 
0.17% 
0.20% 
0.39% 

Proven Dev. Res. 
Tons Grade 

10,602 
1,598 
3,645 
3,404 
5,815 

0.12% 
0, 1.5% 
0.16% 
0.14% 
0.34% 

37,555 0:22% 25,064 0.18% 

Development Ratio 
%Tons % lbs. u3o8 

59% 
69% 
98% 
9n 
59% 

54% 
"43% 
92% 
64% 
52% 

55% 

Stope development deline~te<l and left for subsequent extraction 7.4 tons 
and 26.5 pounds per foot of sub-level development. 

Stoping Completed 

Section 

22 1007 
2704 
2715U 

(2725) 
2707 
1201 U.L. 
1601 L. 
2708 
2716 L. 
2715 

(1105) 
1008 
2714 

Proven Dev. Res. 
Tons Grade 

4,036 
5,832 
5,305 

2,531 
12,101 

8,991 
1,553 
1,598 

11+, 776 

10,602 
7,439 

0.22% 
0.16% 
0.22% 

0.21% 
0.19% 
0.17% 
0.21% 
0.15% 
0.16% 

0.12% 
. 0.20% 

Total Prod. 
Tons Grade 

3,886 
15,050 
16,507 

4, 94_4 
20,271 

7,433 
1,949 
1,765 

41,563 

5,707 
6,943 

0.21% 
0.12% 
0.13% 

0.11% 
0.14% 
0. lli-% 
0.16% 
0.17% 
0.13% 

0.12% 
0.23% 

Extraction Ratio 
%Tons % lbs U308 

96% 
258% 
311% 

195% 
168% 

83% 
126% 
110% 
281% 

54% 
93% 

92% 
194% 
184% 

102% 
123% 

68% 
96% 

125% 
228% 

54% 
107% 
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Stoping CompletE:i (cont,) 

Proven Dev. Res. Tota.l Prcd. E;_xtn1cl.:ion Ratio 
Section Stopes Tons Gra.de Tens Grade % Tons % lbs u30o 

'J 

. 22 2715 L 10,962 
3611 3,645 

Total 89,371 

Area Completed· - Nil 

SURFACE DRILLING 

Section 
T-R 

22-14-10 

No. of holes 
Drilled 

7 

0.17% 17,933 
0.16% 4,400 

0.17% 148,351 

0.12% 
_0.17% 

0.15% 

164% 
121% 

166% 

Mine Life Average to Date 113% 

Ore Mineral 

2 1 . 

Barren 

4 

Surface drill holes 814 and 815 (barren) were drilled on the Nite 34 and 

115% 
128% 

145% 

105% 

4 claims respectively to fulfill the annual assessment requirments. Surface, 
hole 819 (barren) was drilled northeast of the 3609L stope (6300 level) to 
extend the development in this c1irection. Surface hole 820 (barren) was 
a northwest offset to the 4108 stope (6300 level). Surface holes 822 
(barren), 823 (6.2'/0.12%) and hole 821 (6'/0.57%) were drilled adjacent 
to the terminated 2700 drift (6300 level) to reactivate and prolong the 
mining life on the 6300 level. Drilling in 1974 will be limited to annual 
assessment connnitments only. 

TOTAL MINING UNIT CLASS I ORE RESERVES 

Section 

22 Proven Developed 
Proven Longhole 
Probable 

Available 
Grade 

6,130 
1,450 

0.29% 
0.16% 

Unavailable 
Tons Grade 

Nil 
852 0.13% 

131J28 0.14% 
Total Class I 7,580 0.27% 132,180 0.14% 

FORECAST 

Total 
Tons 

6,130 
2,302 

1312328 
139,760 

Grade 

0.29% 
0.15% 
0.14% 
0.14% 

The projected production for 1975 is 45,833 tons at 0.12%, averaging 160 
tons per day. Stope development will be limited to three stopes on the 
6350 level, and two on the 6300 level. These stopes will be completed in 
early April. Stope extraction will be in seven stopes on the 6350 level 
and in six stopes on the 6300 level. All mining is scheduled for completion 
in August, 1975. 
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SECTION 24 MINING UNIT 

Sections 24, 26 and 19 
(through Section 24 Shaft), T14N-Rl0W 

Total (Class I) Reserves 502,686 

"Produced to Date: 24-14-10 2,057,237 

Produced to Date: 26-14-10 398,635 

Produced to Date: 19-14-9 16 

Produced to Date: Total Unit 2,455,888 

1974 Production Total Unit 1,524 

GENERAL 

Page .32 

tons at 0.18% 

tons at 0.183% 

tons at 0.164% 

tons at 0.139% 

tons at 0.180% 

tons at 0.158% 

A comparison of the January, 1974 Available Reserves, less 1974 pro
duction, to these of January, 1975, as shovm in Table III, indicates an 
increase of 245,101 tons and 863,142 pounds U303. This increase resulted 
from the inclusion the 1974 Unavailable Probable Reserves on Section 26, 
Tl4N-R10W, into the Available status in 1975. Mine life expectancy based o!l 

January, 1975 Class I Available Resei,res of 405,349 tons of 0.18%, indicates 
a sustained production rate through 1984 at an average rate of 183 tons per 
day. 

The 1974 production was lower than the forecast, as the result of the 
decision to suspend mine production in February for the remainder of 
the yea-r. This decision -was primarily based on the shortage of adequate 
experienced mining personnel, and man power commitments that could be 
utilized more advantageously in other mining units. 

A maintenance crew remained in the 5200 haulage drift (Section 26) for 
timber repairs in preparation to connnencing the proposed internal shaft 
for explortation of the Probable Reserves remaining in the S/2 of Section 26. 
A training program was inauguratedduring the latter part of April to train 
new personnel in the fundamentals of basic mining procedures. This program 
was augmented as· additional personnel became available. The areas utilized 
for this training program were the 6326-28 and 6330 stopes on Section 19(24). 
The inital construction related to the internal shaft-on Section 26 connnenced 
during mid-year when the access manway, ore pass, and waste pass were 
bored and cased up approximately 108 feet (back to back) in the 5200 
drift. After driving and completing the turn-off drift, the internal shaft 
was upreamed (48' in diameter) to the desired elevation, and connected by an 
accessway to the transfer raises. Additional development is required 
adjacent to the internal shaft to enlarge the station area for installation 
of steel-sets. 
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The average. corrected grade based on chemical a::.nl:i.yB of ore produced 
during the year wa.s 0.158%,. as compared to an average underground car 
probe grade of 0.12%, and an average scanner ·gra.de of 0. 130%. Snipments 
from Section 24 heap leach pile accumulated to <lflte are: 
220,803 tons at 0. 027%, 1974 shipments tota1.e.d 187 ,!+83 tons of 0 .. 027o/,. 
N. E. Erickson assumed responsi.bil:i.ties of Mine Superintendent in June. 

SUMMA.RY OF MINING UNIT DEVELOPME1'T 

Haulage 
Section Development 

Rotary L.H. 
Drilling (1) 

Raise Development 
Conv. Reamed Borei:l 

Sub-Level Pere, L.H. 

·24 
26 
19 

Total 

155 
127 

282 

(1) Rotary drilling, NIL 

40 
114 

154 

103 
171 

274 

340 

340 

Development Drilling (2) 

319 
287 
649 

1,255 

150 

1,158 

1,308 

(2) Percussion drilling averaged 1.2 feet per foot of sub-level development.· 

STOPE SUMMARY 

Development Completed - NIL 

Stoping Completed - NIL 

Area Completed - NIL 

SURFACE DRILLING 

There was no surface drilling during the year on the Section 24 Mining 
Unit. Plans for 1975 consists of seven holes specifically located to 
evaluate ore extension adjacent to completed stoping areas on the north 
incline level of Section 24. The results of this drilling will either re
juvenate or terminate activity on the presently dormant incline level. 
Eight holes are scheduled the latter part of 1975 in the northeast area 
of Section 24 to test and evaluate possible extensions of Probable Blocks 
23 and 25 from Section 19-14-9 onto Section 24. 

TOTAL MINING UNIT CLASS I ORE RESERVES 

Available Unavailable Total 
Section Tons Grade Tons Grade Tons Grade 

24 Proven Developed 16,209 0.16% Nil 16,209 · 0.16% 
Proven Longhole 37,400 0.16% 16,276 0.16% 53,676 0.16% 
Probable Nil ]_~70 0.13% 76,870 0.13o/., 
Total Class I 53,609 0.16% 93,146 0.13% 146,755 0.14,~ 
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Availa1Jle Unavailable Total 
Section Tons Grade Tons Grade Tons Grade 

26 Proven Developed Nil Nil Nil 
Proven Longhole Nil Nil Nil 
Probable 2442869 0.18% 4,191 0.48% 249,060 0.18% 
Total Class I 244,869 0.08% 4,191 0.48% 249,060 0.18% 

19 Proven Developed Nil Nil Nil 
Proven Longhole 45,809 0.21% Nil 45,809 0.21% 
Probable 61,062 0.21% Nil 61,062 0.21% 
Total Class I 106,871 0.21% Nil 106,871 o. 21% 

Total Proven Developed 16,209 0.16% Nil 16,209 0.16% 
Unit Proven Longhole 83,209 0.19% 16,276 0.16% 99,485 0.18% 

Probable 3052931 0.19% 812061 0.14% 386·, 992 0.18% 
Total Class I 405,349 0.18% 97 1 337 0.15% 502,686 0.18% 

FORECAST 

As the result of the extensive development work to be accomplished on 
Section 26, there is no scheculed production for the mining unit during 1975. 
Stope development, within the mining unit will be confined to three areas in 
the 6300 drift on Section 24 and in one stope in the 6800 drift. On Section 19, 
development will continue in the 6326-28 and 6332 stope areas. All on the 
1-5 level. (Three crews on two shifts will do this development). 

The 7100 haulage drift on Section 19, presently under Probable Bleck 15; will· be 
continued approximately 200 feet south. Then turned eastward Probable 
Blocks 11 and 16.· 

Plans formulated for Section 26 during the year involve, the continuation 
of development work ancillary to the internal shaft. The 6900 drift (lower 
station area - Sill 6271)_ will be enlarged and.supported. The station area 
above (Sill 6388) on the new level, adjacent to the internal shaft, will be 
enlarged and supported prior to completing the shaft development. 

In the second quarter the internal shaft will be enlarged from the present 
48 inch diameter to a 96- inch diameter. This enlargement will be accomplished 
by benching downward approximately 104 feet. Additional other development 
on the new level will consist of: the construction of the elect.rical 
and maintenance shops, and the driving of the main haulage (8000 ·drift) 
southward, 

--------~---·-····---···-
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SECTION 30 WEST MINING UNIT 

Total (Class I) Reserves 

Produced to Date: 

1974 Production 

GEl-.TERA.L 

Section 30 vJGst, '.l'14N-R9W 

1,073,094 tons at 0.25% 

714,210 tons at 0.236% 

226,568 tons of 0.235% 

A comparison of the January 1974 Available Reserves less 1974 Production, 
to those of January, 1975 sho1•m in Table III, indicates an increase of 
106,069 tons, and 360,089 pounds of u3o8 . This increase resulted from: 

1) An increase in the Available Probable Reserves in the NW/4 of 
Section 30. 

2) Approximately 11,000 tons, and 41,000 pound, .increase in Proven 
Developed Reserves above the Proven Longhole Reserves. 

3) The remaining tons and pounds are N.I.R. reserves realized in 
Proven Longhole over Probable reserves. This 90,000 ton increase occurred: 
on the 1-5 level in the 7800 drift, and south of Probable Block 47D in 
the 8000 drift (approximately 18,000 tons). On the 1-4 level, in the 
2915 and 2916 area (approximately 8,000 tons); along the 0100 drift in 
the 01 and 02 stopes, (approximately 10,000 tons); in the 1300 drift, 
west of Probable Block 18D (approximately 27,000 tons); in the 1700 
and 1100 drifts east of Probable Block 17D (approximately 27,000 ton~). 

Mine life expectancy based on the January, 1975 Class I Available Reserves of 
979,259 tons of 0.25% indicates a sustained production through 1978 at an 
aver.age production rate of 1,100 tons per day. 

The 1974 production was higher than the forecast production by approxi
rnately .. 17% tons and pounds u3o8 . Stope extraction was 64% of the total pro
duction with the remaining 36% from stope development. 

Stope development continued in all areas of the mining unit. Development 
stopes completed during the year totaled 8, confirming 120% of their com
bined Proven Longhole tons and 118% o_f their equivalent pounds u3o8 . In
dicative of the nature of this sinuous and semi-continuous thin 11D11 sandstone 
unit ore. Stope development left 4.3 tons of ore for subsequent extraction 
per foot of sub-level drifting; a decrease of 0.8 ton from the 5.1 tons per 
foot developed in 1973. This decrease is symptomatic of the thinner ore 
occurrences that were developed in the 1300, 1700 and 1900 drifts and which 
will be developed west of the 1900 drift in the future. 

Stope extraction was completed in 15 stopes (one on the 1-5 level, and 14 
on the 1-4 level) exhibiting extraction ratios of 98% of the Proven Developed 
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tons and equivalent .pounds U30s, There were no completed areas in the mine 
during the year. 

Comparison of the 1974 mining preformance to the 1972 (pre-strike) pre
fonnance indicate the following variances: 

1) Total Class I Reserves have decreased by only approximately 
86,000 tons, while increasing the.average grade from 0.24% to 0.25%; 
during which time approx~mately 308,000 tons of 0.24% were produced, 
for an apparant net gain of approximately 222,000 tons. 

2) Available ore reserve distribution, within the three catagories, 
has been significantly altered. 

Ore Reserve Category 

Proven Devel oped 
Proven Longhole 
Probable 

1972 

11% 
49% 
40% 

1974 

6% 
48% 
46% 

The 5% decline of Proven Developed reserves is indicative of the thinner, 
more sinuous ore bodies being developed as exhibited by the lower tons and 
pounds U30s delineated by rotary longhole exploration and the lower delineated 
tons per foot (left for stope extraction) in stope development. 

3) Primary mine development (haulage drifting, rotary longhole drilling 
and raising) has decreased slightly from the 1972 F~rformance; haulage 
development is dovm 8%, rotary longhole drilling is down 22%, and 
raise development is up 46%. However, the ore reserves delineated 
per foot of haulage explored have decrease from 151 tons and 806 pounds 
u3o8 in 1972, to 30 tons and 157 pounds _u3o8 in 1974. 

4) Sub-level development increased .. 15%_while the number of completely 
developed stopes decreased 35% and their resultant delineated tons 
per foot decreased from 5.3 in 1972 to 4.3 in 1974. Production from 
stope development rose from 32% of the total mine production in 1972 
to 36% of the. total in 1974. Percussion drilling has declined from 
approximately 2 feet per foot of sub-level development in 1972 to approxi
mately 1 foot in 1974; this is low to assure complete delination of 
ore for Proven Developed reserve estimates . 

5) Extraction of completed stopes rose from 10 in 1972 to 15 in 1974, 
exhibiting an extraction ratio of 98% of the Proven Developed reserves 
_(tons and pounds U308) as compared to the 1972 average of 90% tons 
and 98% pounds u3o8• Thus raising the mine life average extraction 
ratio to 94% tons and maintaining the average 98%' pounds u3o8. 

Analysis of the above comparisons, while illustrating the commendable accom
plishments achieved by the mining personnel since the 1973 strike, indicate 
that as the thinner and more erratic ore bodies to the south of the main 
trend are to be relied·upon to sustain an ever increasing projected production, 
more emphasis must be concentrated on primary mine development. These thinner, 
more sinuous, and erratic, satallite ore bodies will require more lead time 
in the stope <level opinent phase to assure delination of the total resource 
reserve to be extracted. Complete delination will not be assured unless the 
density of percussion longholing (stope drilling) is increased from the low 
1974 average of 1.15 feet per foot of sub-level development to something 
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near 3.5 feet. This sufficient lead time, between development and extraction) 
also allQws a latitude of mining flexibility within an extraction plan 
contingent upon host rock conditions. 

An extensive comprehensive study in.to the effect of a 0.05% cut--off grade 
on Proven Longhole reserves was conducted du.ring the year. The results 
of this study indicated inclusion of mineralized material between the ex
isting C.O.G. of 0.10% and 0.05% increased the 7-1-74 Proven Longhole. 
reserves by 12.5% tons but only 3.6% pounds U303; and lowering the average 
grade of these reserves from 0. 26% to 0. 24%. A summary of this report is 
presented on page 66 • 

SUMMARY OF MINING UNIT DEVELOPMENT 

Hau~age 
Section Development 

Rotary L.H. 
Drilling (1) 

Raise Development Sub-Level 
Conv. Reamed Bored Development 

Pere. L.H. 
Drilling (2) 

30 West 2,160 ft. 48,851 ft. 2,126 ft. NIL NIL 34,774. ft. 39,880 ft. 

(1) Rotary. longhole drilling averaged 23 feet per foot of haulage drift, de
lineated 30.2 tons and 157.1 pounds u3o8 per foot of haulage explored. 

(2) Percussion drilling averaged 1.15 feet per foot of sub-level development. 

STOPE SUMMARY 

Development Completed 

Proven Longhole Res. Proven Dev. Res. Developrne~t Ratio 
Stope Tons Grade Tons Grade % Tons % lbs. U303 

1200 - 1800 NIL 1,642 0.40% N.A. N.A. 
1202 East NIL 5,350 0.23% N.A. N.A. 
1106 NIL 1,416 0.21% N.A. N.A. 
3506 - 07 13,590 0.15% 9,8-?4 0.19% 72% 92% 
1210 4,112 0.14% 6,876 0.18% 167% 215% 
1701 6,539 0.26% 12,534 0.27% 
2913 & 14 25,585 0.28% 22,831 0.24% 89% 76% 
3307 & 08 8,865· 0.27% 9,726 0.23% 110% 93% 
Total9 58,691 o. 21+% 70,229 0.23% 120% 118% 

Stope development delineated and left for subsequent extraction 4.32 tons and 21.6 
pounds per foot of sub-level development. 
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Stoping Completed 

Proven Dev. Res. Total Production Extraction Ratios 
Stope Tons Grade Tons Grade % Tons % lbs. u3o8 

3102 15,278 0.21% 10,302 0.24% 67% 77%. 
3107 5,423 0.19% 5,792 0.18% 107% 103% 
3108 7,591 0.21% 7,921 0.19% 104% 95% 
3109 7,941 0. 21% 7,026 0.21% 88% 88% 
1106 1,416 0.21% 1,948 0.20% 138% 131% 
2903 ll~,397 0.19% 14,370. 0.21% 100% 110% 
2907 15,823 0.19% 14,780 0~19% 93% 93% 
3305 4,285 0.22% 4,917 0.19% ll5% 99% 
8003 11,768 0.22% 11,645 0.23% 99% 103% 
2902 7,211 0.28% 7,084 0.30% 98% 105% 
0802 16,673 0.26% 17,909 0.25% 107% 103% 
3306 9,940 0.19% 10,961 0.18% 110% 104% 
2911 6,805 0.28% 6,882 0.27% 101% 98% 
2912 17,304 0.32% 15,092 0.31% 87% 84% 
1405 42539 0.20% 62595 0.20% 145% 11+5% 
Totals 146,394 0.23% 143,224 0.23% 98% 98% 

Mine Life Average 94% 98% 

SURFACE DRILLING 

Section No. of Holes Drilled Ore Mineral Barren 

30 West 13 3 6 4 

Thirteen holes were drilled to expand Probable Blocks 46D, 47D and 48D; 
to test the area north of· the tenninated 8200 and 8400 haulage drifts 
(1-5 level) and southwest of the 7800 haulage drift (1-5 level); arrl to 
aid facilitating ·innnediate haulage plans on this level. 

Ore was intersected in three holes; 1097 (6.9 1 /.34% - 6 1 /.19%); 
1107 (7.6 1 /.39%) and 1106 (6'/.11%). These anomalies will permit reassessment 
of: extending the 8400 drift northward, extending the 7800 drift and or 
cross.-cutting towards the south, and substantiating plans for extending 
the 0100 drift to the west, 

Thirty-three holes are proposed for 1975 to further evaluate and test the 
potential on the south and west portions of the SW/4. Ten of these 
holes are planned as offsets to existing Probable Blocks 14D and 16D, to 
facilitate in planning haulage development further to the south beyond the 
proposed tennination points of the 2900, 3100 haulage drifts. Five holes 
are proposed as offsets south of Probable Block 28D, to determine the 
feasibility of extending planned haulage drifts beyond the current economical 
limits of Block 28D. The remaining eighteen holes are planned to further 
investigate favorability areas in the southwest area of the section. These 
holes will be drilled to further delineate suspected thin and erratic ore 
occurrences southwest of Probable Block 16D. These holes will evaluate and 
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Total (Class 

Produced to 

Produced to 

Produced to 

Produced to 

SECTION 30 MINING muT 

Sections 30, 20 and 29 
(through Section 30 Shaft) Tl4N-R9W 

I) Reserves 1,680,367 

Date: 30-14-9 .3,192,385 

Date: 29-14-9 666,755 

Date: 20-14-9 103,608 

Date: Total Unit 3,962, 71+8 

1974 Production Total Unit 169,165 

GENERAL 
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tons at 0.21% 

tons at 0.257% 

tons at 0.198% 

tons at 0.164% 

tons at 0.245% 

tons at 0.178% 

The total mining unit production was lower than the projected production as 
the result of a shortage of qualified mining personnel, and numerous mining 
delays caused by discontinous "A" and 11B" ore zones in the SE/4 of Section· 30. 
Stope extraction averaged 72% of the total unit production with the remaining 
28% from stope development. 

Comparison of the· Class I Available reserves of 1-1-74, less the 1974 
production, to those of 1-1-75 indicate an increase of approximately 
419,000 tons and 1.9 million pounds U308 (see Table III). This increase 
resulted principally from nearly doubling the Probable reserves attributable 
to the mining unit; the most significant gains being in the north-central 
and southeast areas of Section 30. Confirmat~on of these areas will appre
ciably increase the mine life into the 1980's compared to 1977 as stated 
in the 1973 report. 

Underground car probing averaged 0.15% during 1974 as compared to an averaged 
scanner grade of .167% and an average corrected grade (based on chenrical assays) 
of 0.178%. 

During 1974, both primary development and rotary longhole exploration have 
been concentrated in the SE/4 and north-central area of Section 30. Haulage 
development was increased during 1974 to expedite mining in the east-central 
area .of Section 29 (1400 drift) and the SE/4 of Section 30 (3300 drift). 
These areas are expected to become active during 1975. Rotary ·longhole 
drilling was conducted in the 3100 haulage drift (Section 30) to confirm 
ore reserves indicated by Probable Blocks lB and 4A ( 40, 992/. 32%). 
Exploration within these two blocks is only 90% complete. Drilling and sub
sequent longhole reserve calculations will be completed in the first quarter 
of 1975. Longhole drilling per foot of haulage drift decreased, from 81. 7 
in 1973, to 22.6 in 1974 due to a large increase in primary development footage. 

Development was completed in only eight stopes within the mining unit; foor 
in Section 30 and four in Section 29, confirming 76% of their Proven Longhole 
tons and 72% of their equiva,lent pounds u303. The average proven developed 
grade for these eight stopes was O. 01% lower than the average Proven 
Longhole grade. A detail of these stopes is presented on page 43. These 
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detennine the feasibility of hau],ge development eouth of the 1300 drift 
and west.of Probable Block 49D, and south extensions of the 1900-1700 
arx:l 1100 drifts beyond Probable Block 16D. 

TOTAL MINING UNIT CLASS I ORE RESERVES 

Available Unavailable Total 
Tons Grade Tons Gr a.de Tons Grade 

Proven Developed 
Proven Longhole 
Probable 
Total Class I 

FORECAST 

55,615 
470,442 
453,202 
979>259 

0.24% 
0.26% 
0.24% 
0.25% 

10,152 

83,683 
93,835 

0.25%. 65,767 
470,442 

0.15% 536,885 
0.16% 1,073,.094 

Total mine production is .forecast to be 292,905 tons of 0.235% averaging 
1,021 tons per day. Stope development will be in the northwest 
portion of the 1-5 level, and in the east and south portions of the 1-4 
level. Through 1975, sto pe development will progressively commence in 

0.24% 
0.26% 
~3% 
0.25% 

the sparsely developed area in the southwest. It is conceivable that 
alterations of mining plans may be necessitated by secondary ventilation 
problems, if mining is continually concentrated in the east and south areas 
of the 1-4 level, new and additional mining fronts established in the western 
area will enhance ·production capabilities for 1976 and alleviate adcitional 
ventilation problems on the east side. 

Haulage development will be accelaterated in the southwest area to accomodate 
this stope development. Haulage development will also occur in the southeast 
area (1-4 level) and in the northwest area (1-4 level) and in the northwest 
area (1-5 level) at a reduced rate. 

The bulk of the stope extraction will continue to come from the southeast, 
and immediate northeast areas on the 1-4 level, and the northwest area 
on the 1-5 level. 

It is anticipated that thirteen development stopes and eleven production 
stopes will supply 30% and 70% respectively of the total predi~ted production. 
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lower than normal ratios rest;_lted from completing only eight stopes during 
the yea,r, as compared to 19 completions in 1972 (the most recent pre
strike year of normal operation). Curreat experience factors, :cE"Nised 
in late 1974, indicated that over the min•:! life. Prov-en Developed reserves 
would exceed Proven Longhole reserves by 9% tons and 3% pounds 'J']08 • Ex
clusion of the one stope in the J.974 summary which should have b~en 
reaportioned to accomodate alterations in the development patt'ern would 
bring the average ratios up to 105% of the Proven Lo11ghole tons, and 
J.00% of their equivalent pounds being confirmed by Proven Developed re
serves. 

Extraction was -completed in only nine stopes within the mining unit; two 
in Section 30 and seven in Section 29, producing 89% of their combined 
Proven Developed tons, and 84% of their equivalent pounds u3o8 . The average 
produced grade was 0.01% lower than the estimated average Proven Developed 
grade. Mining was completed in two areas within the mining unit; both in 
Section 29, e-xtracting 86% of their combined Proven Developed tons and 77% 
of their equivalent pounds u3o8 . A detail of these areas is presented in 
this report on page 43. These extraction ratios are lower than the average 
mine life extraction by 12%-ari::l 11% pounds u3o

8
. Incompedent ground con

ditions experienced in the 1700 area (Section 29) adjacent to the vast 
62-82 "scram" area resulted in the lower than average extraction ratios 
exhibited. This area is sunnnarized on page 44 of· this report. 

Waste shipments totaling 222, 926 tons of 0.026% were made during 1974; 
this completed shipping of all available waste material from surface 
stockpiles. Combined waste shipments during 1973 and 1974 totaled 
362,117 tons of 0.030% . 

No sandfilling operations were. conducted with.in the mining unit during 
the year. 

James Meisner replaced Jack Burgess as Mine Superintendent in May. 

Comparison of the 1974 mining werformance to that exhibited in 1972 (pre
strike) indicate the following variances: 

1) Total Class I Reserves have increase from 1.4 million tons of 0.20% 
to 1.7 million tons of 0.21%, an increase of 21% tons and 28% equivilant 
pounds u3o8 • 

2) Available ore reserve distribution, within the three reserve catagories 
has changed significantly. 

Ore Reserve Catagory 

Proven Developed 
Proven Longhole 
Probable 

1972 

9% 
25% 
66% 

1974 

6% 
14% 
80% 

The decline of Proven Devloped reserves resulted from activating several 
extraction stopes during the 1973 strike, at which time there were not 
sufficient developed areas to sustain such activity. 

3) Primary development increased appreciably, haulage advance was up 
35% arrl raise development was up 62%. 
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4) Stope development increased only 3%, while the number of completely 
developed stopes decreased 58% and their resultant delineated tons 
per foot decreased approximately 40%. 

5) The number of completed. stopes decreased 4-4%, but produced an 
average grade only O. 01% lower than calcu.lated as compared to a 
0.05% lower than calculated grade produced from completed stbpe in 

. 1072. 

Analysis of these comparisons indicate that stope development should average 
not less than 30% of the total mine production. This amount of development 
is a minimum requirement to assure the mining.flexibility needed to sustain 
the projected production of 950 tons p~r day at the forecast grade of 0.185%. 
At the current ratio of development to extraction the 1nine is developing approx
imately 13 months ahe<Jd of extraction, which i.n many cases, is not sufficient 
to enable total deliniation of many ore bodies. Also, this allows only a 
minimal degree of flexibility within an extraction plan should ground con
ditions dictate an alteration from an established mining sequence. 

SUMMARY OF MINING UNIT DEVELOPMENT 

Section 

30 
20 
29 

Total 
Mining Unit 

Haulage 
Development 

967 
715 
338 

2,020 

Rotary L,H. 
Drilling (1) 

32,280 

13,437 

45,717 

Raise Development 
Conv. Reamed Bored 

143 2,583 
85 

170 830 507 

398 3,413 507 

4,316 (Total Raise) 

Sub-Lev. Dev. Pere. L.H. 
Stope Scram Drilling (2) 

11,204 45,772 
3,782 7,460 
9,395 27,949 

24,381 81,181 

(1) Rotary Longhole drilling averaged 22.6 feet per foot of haulage drift 
delineating 13.5 tons and 64.6 pounds u3o8 per foot of haulage explored. 
These figures are not representative due to incomplete probe data in the 
SE/4 of Section 30 which prevented placing this extensive reserve into 
')?roven Longhole. 

(2) Percussion drilling averaged 3.3 feet per foot of sub-level development. 

Comparisons of the above statistics to· those of 1972 (pr·e-strike) indicate 
that haulage development increased 35%, rotary longhole drilling decreased 41%, 
raise development increased 62%, stope development increased 3%, and percussion 
longhole drilling decreased 29% as evidenced by the average of 3.3 feet_per 
foot of sub-level development in 1974, compared to the 1972 average of 4.8 feet. 
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L 
Develorment Completed 

r--
\ l .frov~1l_ L. H. Res. Proven Dev. Res, [!S":_y_efomr.ent RaJi.02_ I-, 

Section Stope Tons Gre.cle Toi.1s Grade % Tonn % lbs. __!!~~ 

r 30 1710 7,886 0.21% 7,950 0.18% 101 86% 
L 3801 11,928 0.26 7,877 0.23 66 58 

r 2506 ."C" 5,055 0.22 2,007 0.19 40 34 
2509 "C" 8, 36"6 0.20 l_?~_L 0.21 144 151 

L, Total Sec. 30 33,235 o. 23~{ 29,900 0.21% 90% 82% 

[ 20 Nil 

29 1709 "A" 13,384 0.15% 22,204 0.19% 166 210 

r 2509 "C" Nir 722 0.27 

L 1707 6,998 0.20 3,607 0.17 52 44 
2203 "A" 25,985 0.19 7,255 0.16 '28 24 

[ 
Total Sec. 29 46,367 0.18 33,788 0.18 73% 73% 

Unit Total 79,602 0.20% 63,688 0.19% 80% 76% 

[ Stope development delineated and left for subsequent extraction 5.7 tons and 
21.7 pounds U 08 per foot of sub-level development. These figures are approximately 

[ the same as t~ose confirmed by stope development in 1973; however, they are 
approximately 4 tons per foot lower than comparable performances exhibited in 1972 
{pre-strike), and at a 0.03% lower grade. 

[ 
Stoping Com:eleted 

[ Proven Dev. Res. Total Prod. Extraction Ratios 
Section Stope Tons Grade Tons Grade % Tons % lbs. u30.s 

I""' 30 2101 "All 2,936 0.16% 4,150 0.17% 141% 150% 

L 1710 72950 0.18 6,274 0.17. _EL 75 
Sub-Total 10,886 · 0.17% 1'0,424 0.17% 96% 93% 

[ Average Mine Life 101% 94% 

20 NIL 
r""' 
! 
I 
L- 29 2101 "A" 2,862 0.17% 2,615 0.17% 91% 91% 

2202 & 3 "B II 21,135 0.24 23,160 0.20 llO 91 

r 9001 13,257 0.16 11,747 0.17 89 94 
L *1708 19,879 0.20 15,116 0.19 76 72 

*1709 "A" 22,204 0.19 16,313 0.18 73 73° 

r -1<1707 3,607 _0.17 3,Sll 0.17 106 106 
I Sub-Total 82,944 0.20% 72,762 0.19% 88% 82% 
L 

Average Mine Life 103% 93% 

[ Unit Total 93,830 0.20% 83,186 0.18% 89% 83% 

r Average Mine Life 101% 94% 
I 
( 
L, 

*See Areas Completed, page 44. 

[ 
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Area Completed 

Probable Reserves Proven Longhole Res. Prov. Dev. Tot. Prod, 
Sec. Block Tons Grade Stopes Tons Grade Tons Grade Tons Grade 

29 22 14,030 0.12% 1708 15,790 0.18% 19,879 0.20% 15,116 0.19% 
l 709"A" 132384 0.15% 22,204 Q_J.9% 16,313 .Q.J:.8% 

Total 14,030 0.12% 29,174 0.17% 42,083 0.19% 31,429 0.18% 

Extra·ction Ratios 

Probable Proven Longhole ·Proven Developed 
% Tons % lbs. U308 

224% 336% 108% 114% 75% 71% 

The extraction ratios of produced to proven developed do not reflect 10,000 
tons of O. 20% which remain unavailable throughout the ore body. · Approximately 
50% of this unavailable reserve constitutes support pillars ,-mile the remaining 
50% consists of fringe ore, which was not accessible, due to adverse ground 
',conditions -prevalent in the west portion of the ore body, adjacent to the extensive 
62-82!1 "Scram" area. 

Probable Reserves Proven Longhole Res·. Prov. Dev. Res. Total 
Sec. I so-Holes Tons Grade StoEes Tons Grade Tons Grade Tons 

29 267 .6, 034 0.33% 1705 8,195 0.20% 6j423 0.25% 9,370 
6 32902 0.19% 1707 6,998 0. 207: 3,607 0.17% 3,811 

Total 9·, 936 0.28% 15,193 0.20% 10,030 0.22% 13,181 

Extraction Ratios 

Probable Proven Longhole Proven Developed 
"'o Tons "' lb U 0 J, lo S • 3 8. % Tons % lbs. U30g 

133% 90% 87% 82% 131%. 113% 

The extraction ratios of Produced _to Proven Longhole exhibited above are not 
representative since the Proven Longhole Reserves were calculated using 
obsolete (1968 A.E.C.) rules, as well as the influence of longhole data which 
had not been drift meter surveyed. Reserves in this area which were calculated 
in this manner encompass a greater area than those calculated using the ~ccuracy 
of the drift meter survey. This condition existed along the southern extremity 

Pro< 
GradE 
0.207. 
0.1n 

0.19o/. 

of the entire ore body resulting in a substantial error in Proven Longhole Reserves. 
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SURFACE DRILLING 

Section No. of Holes 
T - R Drilled Ore Miner-a.1 Ec"irF'=l1 

30-14-9 76 32 24 20 
29-14-9 65 23 14 28 
20-14-9 15 3 4 8 

There was a substantial increase in probable reserves for Section 30E Unit 
during 1974. The 1-1-75 Probable Available reserve calculation shows an 
increase of approximately 386,000 tons of 0.25% over tlie 1-1-74 calculation; 
80% of the increase occurred on Section 30-14-9, the remaining 20% occurred 
o.n Section 29-14-9. The probable grade for Section 30E Unit was 0.21% for 
1-1-75 and 0 . .19% for 1-1-74 an increase of 0.02%. The major increases in probable 
reserves occurred on the north-central and southeast areas of Section 30, 
and the Ann Lee Trend on Section 29-14-9. 

Approximately 50 holes are proposed within the mJ.m.ng unit in 1975: 30 
holes in the northeast and southeast quarters of Section 30, 15 holes on 
Section 29~14-9, and 5 holes on Section 20-14-9. 

FORECAST 

Mining unit production for _1975 is projected to be 230,295 tons, averaging 
approximately 910 tons per day; e.t a forecast grade of 0.185%. Approximately 
70% of this production will be realized from stope extraction, with the 
remaining 30% expected from increased stope development. The north central 
and southeast areas of Section 30 will continue as the primary producing areas 
while development is accellerated in the east-central cirea of Section 29 and the 
SW/4 of Section 20. The mining projection for the first half of 1975 is 
predicated on 10 single shift extraction stopes and 17 development stopes," 12 
of which will be worked on two shifts.· Rotary longhole drilling will be increased 
to explore the accellerated haulage development exhibited in 1974 as well as 
investigate new areas in 1975, depending upon the availability of obtaining, or 
training, skilled drillers. 
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TOTAL MINING UNIT CLASS 

Section 

30 Proven Developed 
Pm ven Longho 1 e 
Probable 
Total Class I 

20 Proven Developed 
Proven Longhole 
Probable 
Total Class I 

29 Proven Developed 
Proven Longhole 
Probable 
Total Class I 

Total Proven Developed 
Proven Longhole 
Probable 
Total Class I 

Page 46 

I ORE RESERVES 

Available Unavailable Total 
Tons Grade Tons Grade Tons Grade 

55,699 0.25% 26~561 0.25% 82,260 0.25% 
67,429 0.20 73~ 966 0.31 141,395 0.29 

4532695 ~1L 992262 0.16 552!957 0.26 
576,823 0.26% 199~789 0.23% 776,612 0.25% 

NIL 3,264 0.17% : 3,264 0.17% 
10,496 0.15 NIL 10, 1+96 0.15 

3142302 O.il 72226 0.12 3212528 0.11 
324,798 0.12% 10,490 0.14% 335,288 0.12% 

15,446 0.20% 36,607 0.19% 52,053 0.19% 
95,021 0.26 12,048 0.12 107,069 0.24 

3612970 0.21 472375 0.14 4092345 0.20 
472,437 0.22% 96,030 0.16% 568,467 0.21% 

71,145 0.24% 66,432 0.21% 137,577 0.23% 
172,946 0.23 86,014 0.28· 258,960 0.26 

121292967 0.2.1 J.53!863 0.15 1,283!830 0.20 
1,374,058 0.21% 306,309 0.20% 1,680,367 0.21% 
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SECTION 33 'MINING UNIT 

Sections 33 and ~9 
(through 33 Shaft), Tl4N-R9W 

Total (Class I) Reserves 692,686 

Produced to Date: 33-14-9 1,172,072 

Produced to Date: 29-14-9 972,385 

Produced to Date: 28-14-9 23,650 

Produced to Date: Total Unit 2,168;106 

1974 Production Total Unit 82,412 

GENERAL 

tons at 0.12% 

tons at 0.155% 

tons at 0.145% 

tons at 0.202% 

tons at 0.151% 

tons at 0.101% 

Production· from the Section 33 Mining unit was inde_firiitely suspe.nded on . 
July 15, 1974. The average corrected grade for the 6\ month period preceding 
the shut down was 0.10% and it was felt that mine personnel would be more 
productive at other mines. 

The January, 1975 Class I Available Unit reserves, shown in Table. III, 
page 15, indicat~ an increase of 125,517 tons and 225)243 pounds u3o8 
from those of January 1974 less the 1974 production. 

The reported 1974 production shown in Table 'I page 13, was lower than 
pr~jected as a result of problems with reactivating the scram stopes after 
the 1973 strike. It is believed that caving occurred in the overlying stopes 
during the shutdown, and that water from the overlying Dakota sandstone may 
have channeled through the stope muck. ; 

Underground car probing averaged 0.12% ad compared to an average scanner 
grade of 0.110% and an average corrected grade (based on chemical assays 
of mill shipments) of 0.101%. 

Rotary longhole drilling averaged 30.3 feet per foot of haulage advance, 
delineating an average of 330.5 tons and 739 pounds of u3o8 per foot of 
haulage drift explored. 

Development was completed in four stopes, one in Section 3~, and three in 
Section 29. The completed development for the mining unit indicates 90% 
of the Proven longhole tons, and 77o/o of their equivalent pounds u3o8 were 
confirmed by sub-level development. This development delineated and left 
for subsequent extraction, 12 tons, and 34.6 pounds u3o

8
, per foot of 

advance. See Table IV page 49. 

Mining was completed in four stopes within the mining unit, one in Section 
33 and three in Section 29. Extraction ratios averaged 88% of the Proven 
Developed tons, and 63% of their equivalent pounds u3os, at an average 
grade of 0.13% as compared to an average estimated grade of 0.-18%. The 
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The stope detail is presented in Table II. Scram production accounted 
for 13% of the unit production, dovm from 25% in 1973. This reflects the 
difficulty in re-activating the Scram stopes after the strike. The re
maining production came from stope ectraction (71%) and stope development 
(16%). 

A summary of 1974 mine development, through July 15, follows: 

SUMMARY OF MINING UNIT DEVELOPMENT 

Section 
Haulage 

Development 
Rotary L. H. 
Drilling (1) 

Raise Development 
Conv. Reamed Bored 

Sub-Level 
Development 

Stope Scram 
Pere. L.H. 
Drilling (2) 

33 
29 (33). 

Total 

J.80 I 
205 1 

Mining Unit 385 ft. 

5,160 
6,496 

11,656 ft. 

* Includes 434 feet of scram raises. 

85 
180 

265 ft. 

1,875 
4,574 

569 6,603 
13,579 

6,449ft. 569ft. 20,182 ft. 

(1) Rotary longhole drilling averaged 303 feet per foot of ·haulage advance, 
delineating 330.5 tons, and 739 pounds u3o8 per foot of haulage explored. 

(2) Percussion drilling averaged 3.1 feet per foot of sub-level development. 
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STOPE SillfrJA.RY 

Qe.v!:1 ,:1 prneu t Cornplcte.d (s,~etir.,n 33) 

Pr.oven L.H. Reserve Proven Dev. Reserve _}2_eve1o prr.ent Ratio 
Stope Tons Gradl:! Tons Grade %'.l'ons % Lbs. U308 

4005-W 26 .,4-90 .17 14,393 .11 54 

Sub-Tota.I 26,490 .17 14,393 .11 54% 

Development Completed (Section 29 (33)) 

6230 13,843 .14 9,749 .12 70 
6401 8,289 .19 12,808 .19 155 
6603 1,527 . 25 8,044 .16 527 

Sub-Total 23,659 .16 30,601 .16 129% 

Total 
Mining Unit 50,149 .17 44,994 .14 90% 

Stope development delineated and left for subsequent extraction 12.0 tons and 
34.6 pounds u3os per foot of sub-level development. 

Stoping Completed 

Proven Dev. Res. Total Prod. Extraction Ratio 

35 

35% 

60 
155 
527 

126% 

77% 

Sec. Stope Tons Grade .Tons Grade % Tons % lbs. U308 

33 4005-W 14,393 .11 9,533 .10 66 60 

Sub-Total 14,393 .11 9,533 .10 66% 60% 

29 6227 17,972 .14 17,989 .13 100 93 
6104 scram 19,391 .25 19,391 .14 100 56 
5933 scram 14,853 .19 11,958 .12 80 51 

Sub-Total 52,216 . 20 49,338 .13 94% 64% 

Total 
Mining Unit 66,609 .18 58,871 .13 88% 63% 

Mine Life Average 99% 97% 
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SURFACE DRILLING 

Section 
T - R 

29(33)-14-9 

No. of Holes 
Drilled 

8 5 

Mil1eral Burrem ------
1 2 

These hole£ were drilled offsetting Probable Blocks 33 and 35 in a effort 
to delineate a stispect5=d N70W ore trend, The drilling was successful 
in establishing a narrow, low grade trend which was under development from 
the 7000 drift when production from the Section 33 mine was suspended. 

TOTAL MINING UNIT CLASS I ORE RESERVES 

Available Unavailable Total 
Section Tons Grade Tons Grade Tons Grade 

33 Proven Developed 142,718 0.09% 14,344 0.11% 157,062 0.09% 
Proven Longhole 29,373 0.13 13,355 0.20 42,728 0.15 
Pr9bable 392370 0.13 2182190 0.12 2572560 0.12 
Total Class I 211,461 0.10% 245,889 0.12% 457,350 0.11% 

29 Proven Developed 27,372 0.16 23,523 0.15 50,895 0.16 
Proven Longhole 135,421 0.13 8,918 0.18 144,339 0.13 
Probable 322816 0.11 72286 0.09 402102 0.11 
Total Cla.se I 195,609 0.13% 39, 727 0.15% 235,336 0.15% 

Total Proven Developed 170,090 0.10 37,867 0.13 207,957 0.11 
Proven Longhole 164,794 0.13 22,273 0.19 187,067 0.14 
Probable 722186 0.12 2252476 0.12 2972662 ~ 
Total Class I 407,070 0.11% 285,616 0.13% 692,686 0.12% 

FORECAST 

No production is forecast from the Section 33 Mining Unit during 1975, from 
the 33 shaft. However, the feasi.bility of extracting some oE the Proven 
Developed reserves on Section 29 through the 30 Mining Unit. is being 
considered. 
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SECTION 35 1'11.N:1.:NG UNIT 

Section 35, T1.4N-R9W 

TotB.1 (CJ.ass I) Reserves 2,901, 24l~ tons e. t , 2l~% 

Produced To Date 430,615 tons at .274% 

1974 Production 146,803 tons at .248% 

GENERAL 

The Class I Available Reserves of January 1975 amounting to 2,104,495 
tons of .27%, compared to those of January, 1974 minus the 1974 reported 
production, s·how an increase of 151,758 tons and 416,323 pounds U303. 
A breakdown of the 1-1-75 Available Reserves indicates less than 1% are 
classified as Proven Developed reserves, approximately 58% are in the 
Proven Longhole category and the remaining 42% are classified as Probable 
reserves. 

· The 1974 reported production was 87% of the fo·recast production as a 
result of stope extraction not being resumed until September. At which 
time development of portions of the 0301-1101 stopes (1-5 level) and the 
7204 stope (2-2 level) was completed, as was the installation of the surface sand.fill 
plant. However, the stope ex.traction continuity was interrupted several 
tim2s as problems ass:ociated with the sandfilling operation were being re-
solved. The flexibility · of stope extraction was also limited because of the 
lack of completely developed areas. Stope development was concentrated in 
areas where extraction could be started and maintained. As a result of this 
altered mining plan, development of the 11 central stack area" proceeded at 
a slower rate than previously predicted. 

Underground car probing averaged 0.24% during the year as compared to 
an average scanner grade of 0.233%, and an average corrected grade of 
0.248%. Stope development accounted for 85% of the total mine production, 
with 14% coming from stope extraction, and the remaining 1% coming from 
ore encountered in haulage drifts. 

Rotary longhole drilling was done from the 0900, 1300, and 1500 drifts 
on the 1-5 level, and the 3900 drift on the 2-1 level. Probe results are 
compa_rable to the thickness and grade of the Probable Blocks over these 
areas. 

No stopes were completely developed during 1974. However, the ratio between 
Proven Longhole and Proven Developed reserves previously reported appears 
to remain applicable to the areas now being developed. Proven Developed 
reserves for all previously developed stopes have confirmed 105% of the 
Proven Longhole tons, and 88% of their equivalent pounds u3o8, at an 
average grade 0.04% lower than the calculated longhole reserves. 

Ground wa:=e:r. inflow from the cverlying Dakot8. se.ndstone in the 3100-7000 
drift subsidence area was NIL throughout the year. However, Dakota water 
continues to flow from No. 1 ventilation ho.le at a rate of approximately 



.-

'--

,-. 

L 

r 
L 

r 
L 

r 
I-, 

r 

r 
L 

.__, 

f' 

L. 

r 
L, 

r 
1.. ... 

l 
I..., 

r 
L 

'-' 

l.-

r 
L, 

r, 
L 

f" 
( 

L 

r 
L, 

Page 52 

350 gallons per minute, Late. :i.n 197!~, John W. Harshbarger, P.E., P,G., of 
Harshba,rger and Associates, Tucson, Ari.zona, was engaged to consult a 
preliminary groundwater and hydrogeologi.ce.l · program on the section. This 
program is designed to inve.stigate the fe.<'isibi.lity of atternpt:i.ng to create 
a described cone of depression within the Dekota sandstone ~cquifer over tha 
large "central stack area". If this conce.pt proves practicable, mining plans 
could be altered, in so far as extraction rates would no longer necessar:tly 
be totally dependent upon sa.ndfilling capabilities. Two test areas have 
been selected to penetrate the Dakota sandstone with several rotary longholes 
and monitor the volume of Dakota water therby drained. Locations for four 
surface monitor wills into the Dakota have also been selected, one in each 
of the two draw-down areas, and one on either side of the San Mateo fault 
system along the eastern side of the section. These surface monitor wells 
will be completed in such a fashion to enable the systematic monitoring 
of the Dakota·wa.ters' piezometric surface over an extended period of time. 
Periodic reports will be submitted during the coming year, as this .project 
progresses. 

Several comparisons were made during 1974 of current mining perfonnances 
to those eY.hibited in 1972 (most current pre-strike year of operation), 
Comparisons made for this report are as follows: 

1) Class I Available reserves have increased some-37,000 tons but at a 
0.01% lower average grade. 

2) The 1974 production was slightly over 14,000 tons less than that of 1972. 

3) Haulage development decreased by nearly 5,000 feet, or 59%, from the 
1972 total. 

4) Rotary longhole drilling also decreased by some 186,000 feet, or 50%. 

5) Raise development decreased approximately 1,600 fee~ or 46%. 

6) Stope development footage decreased nearly 5,000 feet, or 14%, while 
increasing from 65% of the total 1972 mine production to 85% of the 1974 
production. 

7) Available Proven Developed reserves have decreased, from 1% of the total 
Available reserves at the end of 1972, to less tha.n 1% at 1-1-75; while 
Available Proven Longhole reserves have risen from 33% of the total to 58%. 

These are currently two areas of stope extraction active in the mine, these 
are the multileveled 0300-1100-1300-1500 area (on the 2-1 and 1-5 levels) 
and the 3500-3700 area (on the east side of the 2-1 level). The 0300 to 1500 
are encompassed approximately 150,000 square feet, developed on two. levels, 
separated by approximately 40 feet of waste; extraction is currently active 
on the top level, which exhibits an average ore thickness of approximately 
12 feet. The 3500-3700 area is single level development, on the top of an 
average ore thickness of 20 feet, which is being extracted by a slot mining 
method. Tle 3300-1300 11 stack area11 on the 2-1 and 1-5 levels is approximately 
60% developed, with an estimated reserve approaching 1 million tons. This 
area could sustain two stoping fronts if sandfill facilities wereac;lequate to 
backfill concurrently with the extraction rate. Sandfilling is currently 
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.appJ:oxirr,ately 15,000 tons behind the extraction r.ate and the deficH is 
growing .. The current re.te of .filling is averaging approxim;,:tt8ly 500 tons 
per d,:1y as comµa.rec'. tc a desired filling :rate of 1,000 tons per da.y. 

Sln'.Il1A.R'l OF XiNING UNIT DEVELOP'c1ENT 

Haulage Rotary L.H. Raise D(-\Vlopment Sub-Level Pere. L.H. 
Development Dri.J.ling (1) Conv. Reamed .!3ored Development Drilling m 
3,382 ft. 1&7 _,4f;3 ft. 631ft. 1,269ft. 27 ~ 64.8ft. 80,429 ft. 

1900 ft. 

(1) Rotary longhole drilling averaged 55.44 feet of Haulage driven. 

(2) Percussion drilling averaged 2.9 feet per 'foot of sub-level development. 

. STO PE SUMMARY 

Development Completed - NIL 

Stoping Completed - NIL 

SURFACE DRILLING . 

Section 
T-R 

35-14-9 

No. of Holes 
Drilled 

. 50 

Ore Mineral Barren 

24 16 10 

The 1974 drilling program was concentrated in the -potential areas north 
and northeast of the present mining operation. The program successfully 
enlarged several Probable blocks and discovered several new blocks. The 
1975 drilling program will consist of approximately twenty holes to be 
drilled northeast and east of the present mine workings. 
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TOTAL MINING Ul\TIT CLASS I ORE RESERVES 

Available U.:i.uva.ilable Total ---Tons Gratle Tons Gr a.de Tons. G:rl,tdE:_ 

Proven Developed 
Proven Longhole 
Probable 
Total Class I 

FORECAST 

3,980 
1,216,787 

883.728 
2~104,4-95 

0.20% 
0.27 
0.26' 
0.27% 

23,657 
29,177 

743., 915 
796,749 

o< 21% 27,637 
o. 35. 1,24-5, 964 
0.17 1,627,643 
0.18% 2,901,2b/~ 

Mine production in 1975 is projected to total 220,665 -tons of 0.24-%, 

0.21% 
0.27 
0.22 
0.24% 

averaging 769 tons per day. Primary and stope development will be concentrated 
to the southeast and to the northwest on the 2-1 level; and to the northwest 
on the 1-5 level. Stope extraction will be concentrated on the 1-5 level, 
and the eastern portion of th~ 2-1 level. To increase continuity of pro
duction during stope extraction, maintain ground control, and obtain max-
imum ore recovery, several experimental square set timber stopes will be 
initiated ~n selected areas of the.mine. 

Ventilation hole No. 4 will be drilled to service the southeast portion of 
the mine. Ventilation Hole No. 5 will be drilled to service the northern 
portion of the mine. 

A hydrological study of the Dakota sandstone will be conducted utilizing holes 
d.ri.J.led into this formation from underground workings, as described earlier 
in this report • 
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*Produced to 

Produced to 

Produced to 

Produced to 

SECTION 36 HINlNG UNIT 

Sections 36 & 35, T14N-U9W and 
Section 1, T13N-R9W (throuzh 36 Shaft) 

I Reserv·es 1,026,334 

Date: 36-14-9 771,388 

Date~ 35-14-9 138 

Date: 1-13-9 339,174 

Date: Total Unit 1,110,700 

1974 Production Total Unit 61;640 
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tons at 0.38% 

tons at 0.399% 

tons at 0.198% 

tons at 0.600% 

tons at 0.460% 

tons at 0.547% 

*Total Produced by all operatores and includes 35,848 tons of 0.263% (188,407) 
produced by Kerr-McGee Corporation. 

GENERAL 

Projection of the 1-1-75 Class I Available reserves, of 784,030 tons of 0.42%, 
indicate a sustained mine life through 1.983 at the current average predicted 
mining rate. These reserves indicate an increase over the 1-1-74 reserves, 
less 1974 production, of 175,894 tons and 806,94.3 pounds. This increase 
resulted principally from additional Proven Developed reserves in the Block 2 
area, and Proven Longhole reserves on an NIR ore trend which resulted from 
tying probable isolated holes 298,175 and 314 together into one continous ore 
body. 

Production for the year was slightly less than projected as the result of 
ventilation problems which caused some areas to be shutdown while corrective 
measures were under taken, and a shortage of experienced manpower. Stope 
extraction from Section 1, from the 1302E-1701W, 4001-li-002, 1305 and 1202 
stopes, provided approximately 60% of the tons, and 74% of the pound production 
for the year. The remaining production was from stope development on Section 1, 
and a lesser amount from stope development and stope extraction on 
Section 36. There was no mining on Section 35 (through 36) during the year. 

Primary development was limited to Section 1, mostly in the area of 
Probable Block 2~ but advance was also made toward the outlying ore 
northeast and southwest of Block 2. During the last half of the year, 
the 1400 haulage drift was driven at near maximum rate in order to reach 
ventilation hole 5 soon after its completion, which should be in April 
of 1975. 

Development subdrifting and rotary longhole exploration drilling have 
revealed a definite lack of continuity of th~. Block 2 ore body from that 
interp:.:-eted for Probable rzserves. A small, bat exteusi.ve, fault and 
fracture system intersects the ore at about the 4200 haulage drift. 
Oxidation becomes more prevalent near this zone and is extensive from 
this point on, to the southeast, as the primary ore is restricted to 
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cnly remi.nates. In some limited areas the ore is very high gr::tde and dis
pl~.ys ti yellow color wh:i.~h is cl.ue to high concentrations of uranophane. 
But, in gern~r.al the ur,:mophane is dis~;emir.c1ted mwugh to not be e.pp,1rent, 
e:,c.ept u.p::m close exam::.aation, and thf: ore is lower in grade tha.n the primary 
ore to the nm:thwest. Hau:..a ge drifting ~a3 advanced further soui:hE:c1.st than 
d2vebpment or longhole d:d.lling and ha.s exposed additional numerous fracture 
zones and small faults. Assuming these zones were areas in which c;olutions 
were able to move more freely, it is likely that the remainder of Block 2 
has been oxidized and maybe of a discontinous nature. Mine planning was 
based on the expectation that Block 2 would be a continous· ore body. Long
hole drilling has si □ce proved otherwise. This loss of anticipated close 
reserves had the eff,~ct of reducing production until haule.ge drifting and 
raising could be advanced sufficiently to begin development of alternative 
ore bodies. 

Rotary longhole drilling within the mining. unit averaged 27. 4 feet per foot 
of haulage advance ard delineated 50.4 tons and 484.1 pounds u3o8 per foot 
of haulage explored. The drilling was concentrated in the Probable Block 2 
area, but also.delineated a separate NIR ore trend to the south, which ex
tends from S.D.H. 298 through S.D.H. 175 and southeast of S.D.H. 314. 

The high ratio of Proven Developed reserves to Proven Longhole :reserves 
was due to greater thickness than indicated by longhole drilling in all 
three stopes; and development of 1TIR ore in the southern portions of the 
1305 and 4001-4002 SE stopes. The developed grade of the 4001-4002 stope 
proved higher than the grade based on longhole infonnation. 

Sandfilling continued during the yea:r in the Section l stopes with ·the 
paeumatic Radma~k Stower. No sandfilling was necessary on Sect ion 36. 
The Caldweld raise borer was used for approximately half. of th·e raises on 
Section 1, the remainder were driven conventionaly. 

Don Winsor replaced Al Phlieger as mine superintendent in July. 

Comparisons of the vital statistics used .as indicators of overall mine 
development exhibited in 1974 compared to per£onnances in 1972 (the most 
recent pre-strike.year) are as follows: 

1) Total Class I Reserves are up approximately 158,000 tons, or 18%, 
but at an average grade 0.03% lower than exhibited in 1972, Available 
reserves are approximately 165,000 tons greater, but at a 0.07% lower 
average grade. 

2) Mining Unit production in 1974 was 9% higher than 1972 prod1:1ction, 
but at a 0.110% lower average grade. 

3) Primary development increased substantially in both categories. 
Haulage development increased 102% (over 2,000 feet), and raised 
development increased 109% (nearly 700 feet). Rotary longhole drilling 
increased 325% (over 87,000 feet), averaging 27.4 feet of drilling per 
foot of haulage drift, as compared to the 1972 average of 13.0 feet per 
foot of haulage. The 1974 drilling delineated only 50.4 tons of ore, 
and 4fifi .• J. pounds U308; as compa1:ed to 86 .. 83 tonD anc 1,292.1 pounds U308 
deline~tect in 1972. 
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4) Stope development in 1974 was 21% (1,400 feet) higher than the 1972 
total; con finning 137% of the Proven Longhole tons, and 149% of their 
equivalent pounds U303, as compared to 1.27% and 143% respectively confirmed 
by Proven Developed reserves in 1972. This development delineated and left 
for subsequent extraction 10.28%- tons, and 190.26_ pounds u3o8 per foot of 
development; as compared to 11.,9 tons and 209 pounds u3o8 exhibited in 1972. 

5) Stope extraction during 1974 accounted for 60% of the total unit 
production, with the remaining 40% realized from stope development. These 
ratios are nearly equivalent to the 59% and 41% respectively exhibited 
in 1972. 

Consideration of these performances ind.icate that a comprehensive ari.d 
realistic approach is being exerted to maximize mine life expectancy. 
Mine ventilation, or the lack thereof, has proven to be the dictating 
factor governing total effecient mine planning at this operation. The 
defecincy of ore continuity in the portion of Probable Block 2 explored 
during 1974, as indicated by the lower tons and pounds u3o8 delineated by 
rotary longhole drilling per foot of haulage explored, hampered the expedi
tions raise arrl :3tope development planning during the year. This handicap 
was overcome by development in. NIR ore to the. southwest of this area, as 
well as accelerated primary development to the southeast (under Probable Block 
2). 

The 1974 mine activity is summarized in the following tables: 

Sll}WJiRY OF :MINING UNIT DEVELOPMENT 

Haualge Rotary L.H. Raise Development Sub-Level Pere. L.H. 
Sec. Development Drilling ffi Conv. Reamed Bored Development Drilling (2) 

36 0 16,461 111 0 0 530 2,720 
1 4,158 97,367 612 0 608 7,703 .10,270 

Total 
Unit 4,158 ft. ll3,828 ft. 723 0 608 8,233 ft. 12,990 ft. 

1331 ft. 

There was no development on Section 35 during 1974. 

(1) Rotary longhole drilling averaged 27 .4 feet per foot of haulage drift, 
delineating 50'.4 tons and 484.1 pounds U30s per foot of haulage explored. 

(2) Percussion drilling averaged 1.6 feet per foot of sub-level development. 
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~I_ov~r. T,onghole 
Stope Tons Grade 

1305 8,233 0.79% 
4001-4002 S.E. 25,675 0.80% 
4001-4002 342 74-2 9. 77%_ 

Total 68,650 0.78% 

10.28 

Stoping Completed - NIL 

SURFACE DRILLING 

Section 
T - R 

1-13-9 
36-14-9 

No. of Holes 
Drilled 

85 
15 

Page 58 

Proven Developed Longho le -Dcve loped 
Tons Grade % Tons % lbs u303 

12,911 0.73% 157% 145% 
41,385 0.78% 161% 157% 
392474 0.97% 114% 143% 
93,770 0.85% 137% 149% 

tons per ft. and 190.26 pounds per ft. 

Mineral Barren 

16 
0 

27 
3 

42 
12 

Surface drilling on Section 36 was non productive. There was no increase 
in Probable reserves as a result of the drilling. The drilling on Section 
1-13-9 was more successful at increasing tl)e size of existing Probable 
blocks and finding new trends. A review of the drilling results at the 
end of 1974 led to the conclusion that the ore trends on Section 1-13-9 
are very narrow. Faults and fracturesinterrupt·the trends and cause the 
ore to be discontinuous (this has beententatively verified by development 
mining in Block 2). · · 

Drilling in 1975 will be planned on the basis of a geological study of the 
Section 36 mining unit with particular emphasis on the structural geology 
of Section 1. 
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TOTAL MINING UNIT CLASS I RESERVES 

__ /.J_ va 5. lab 1 '? ____ _Un_?-_y.51ilable Total 
Section Tons Grade '.I_ons Grade. ...:TO_!"::~ 

36-14-9 Proven Developed 395 0.26% NIL 395 
Proven Longhole 77,435 0.27% NIL 77 ,1+35 
Probable ..1.1, 688 0.26% 1612 974. 0.20% 233,662 
Total Class I 149,518 0.27% 161,974 0.20% 311,312 

35-14-9 Proven Developed NIL NIL NIL 
Proven Longho le NIL NIL NIL 
Probablen 29,768 0.59% NIL 29,768 
Total Class I 29,768 0.59% NIL 29,768 

1-13-9 Proven Developed 64,674 0.83% NIL 64,674 
Proven Longhole 91,680 0.59% NIL 91,680 
Probable 448,390 0.36% 80,510 0.15% 528,900 
Total Class I 604,744 0. !+4% 80,510 0.15% 685,254 

FORECAST 

Mining unit production for 1974 is forecast to be 78,949 tons of 0.60% 
averaging 275 tons per day. Mine development will continue to be concentrated 
to the southeast on Section 1 under Probable Block 2, with additional primarJ 
development connnencing toward the newly discovered Probable reserves in the 
extreme NE/4 cf the section, Primary development will contin:ue to the north 
and west on Section 36 to explore Probable ~locks 14 and lB 

-, 

f_Ea.cle 

0.26% 
0.2.7% 
p.22% 
0.23% 

0.59% 
0.59% 

0.83% 
0.59% 
0.33% 
0.43% 
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LEACHING REPORT 1974 

A total of 48,916 pounds of u3o8 were produced from the ion exchange 
circuits during 1974. An estimated 8,361 pounds (17%) of this total was 
derived from induced surface to underground water. 

A graph of of monthly U308 production from Section 24 and 33 is included 
with this report, As can be s~en from this graph the pounds from Section 24 
and 33 increased considerably after injection was resumed in mid May of 1974. 

Induced leaching will continue at Section 24 and for 1975 new areas will 
be investigated at Sections 17, 22 and 30. 

Table I below summarizes the production and estimated related cost of 
the 1974 leaching projects at Sections 24 and 33. 

TABLE I 

Underground Leaching 

Mine Pound Direct Direct Mill Total 
Section Prod. Cost Cost/lb. Cost/lb. Cost/lb. 

24 3,839 $ 7,002 $ 1.82 $ 1.86 $ 
33 4.522 s.459 1.20 1.86 

Totals 8,361 12,461 1.49 1.86 

G. F. ·Moulton was transferred to Trena, California in October, 1974 
and his duites, including leaching, were assumed by J. E. Benham Jr. 

-----···----------------------

3.68 
3:06 
3.35 
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KERR-HcGEE UNDERGROU1'1D 
LOGGING & RADIOM~TRIC 

INSTRffivJitNT REPA:::R: 

During the year 1974 a total 256,680 feet of probe <la.ta was ga.therecl 
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by Kerr-McGee underground logging units. This figure is 39% of the total 
footage serviced by company and contract logging at all mines, and is com
prised of 176,702 feet of gamma probing and 79,978 feet of drift meter 
survey. The gamma probing consists of 119,925 feet obtained from rotary 
drilling and 56, 777 feet from percussion drilling. The breakdo,m of footages 
obtained at the individual mining units is presented in Jable I. This 
data was gathered by one underground logging unit until May when a second 
unit became operational. 

The first D.C. Gamma logging system was introduced by the Physical Science 
and Measurements Dept., on March 21. This new system incorporated a 
Sperry-Sun drift meter tool and a D.C. Gamma dectector in a single probe 
which permitted the probing and drifting of a longhole in a single pass 
(i.e. conducting the drift meter survey while pushing the probe into the 
hole and gannna probing while puiling out of the hole). In addition, the 
D,C. Gannna System was designed to log at rates in excess of twenty feet 
per minute with no loss in the resolution of the gannna anomalies. The 
combination of the probe and drift instrument in one package theoretically 
doubled the capabilities of an underground logging unit. This is evidenced 
by 1,827 feet of gamma probing and 1,464 feet of drift meter data obtained 
with the system on April 19 a.t Section 17. The previous best efforts with 
the Geiger Tube System yielded 956 feet of gamma logging and 791 feet of drift 
meter survey obtained on September 19, 1973 at Section 35 . 

There were, however, drawbacks to the proto-type D.C. Garrnna System, it was 
bulky and heavy, making it difficult to deploy in the underground setting. 
In addition, the heavy double armored steel cable, utilized in this 
system, limited the total depth that could be attained in long, high angle 
holes. Despite these drawbacks, the D.C. Gannna System demonstrated itself 
to be a superior system to the original Geiger Tube System. 

Toward the latter part of the year, instability of consistent calibration in 
the D,C. Gannna System began to appear and disproportionate amounts of time 
were required for recalibration, Initially this problem was thought to be 
the result of moisture in the probe head, however, further testing tended to 
indicate that moisture was only an occasional contributing factor. The major 
cause is currently under investigation by the P.S. and M Dept. 

Four detector-photo multiplier tube assemblies have been replaced in 
the D.C. Gamma Probe since it has been in use here raising some question 
as to the feasibility of using a scentillator in underground logging. The 
first two assemblies failed as a direct result of physical abuses encountered 
underground. These failures could have been avoided. The reason for the 
failure of the third assembly has not been dtermined, but could have resulted 
from physical abuse which also could have been avoided. The fourth assembly 
apparently failed as the result of manufacturing defects. Because of long 
delivery times of new dectectors from the manufacturer and failure of 
components common to all of the underground logging systems, the D.C. Gamma 
has been in operation for approximately four-and-a-half of the nine months 
since its arrival. 
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Titanium alloy rods were icJ.!:roduced. aJ.ong \vit!:i the D.C. Gamma System, in 
the hope tba.t the increased strength of. these rods would alleviate the 
need. of r.·er,la~ing th,:: a:nmi.J.mm b1::cause of buc1.cling or wear. These rods, 
however, p:rcved to Qe tuo hei.vy to push to the bottom of long·, high augle 
holes. M.ost. ,1ere f.ubs,~quently converted to 2}/ lengths for use in st.Jpe 
probing. 

A secm1d (modified) geiger tube system was delivered by the P.S. &. M Dept. 
on December 9. Foremost of the. improvements of this system, relative -co 
Geiger Tube System 111, is the cabability to record any- anomaly simultaneously 
on s. times one and a tim<::s five scale. This new ca.pacity removed the need of° 
changing scales while. in the process of logging a hole whenever gamma 
intensities exceeded the lower scale-setting. The original method often re
sulted in judgement errors on the part of the operators, and could only 
be corrected by re-probing the hole at a later date. This newer system 
was designed to remove the non-linearity encountered during the recording 
process which made log interpretation some what tinuous. This imporvement 
has not been fully realized in that the nonlinearity of the playb.acks system 
remains. Because this system has been in use for a relatively short period 
of time, a thorough evaluation can not yet be made although the outlook is 
good. 

RADIOMETRIC INSTRUMENT REPAIR 

This department assumed responsibility for the maintenance of the POCI's 
and there associated systems in February . 

An unusually high frequency rate of meter failure in the original POCI' s 
necessitated modifications suggested by the P,S. & M Dept. These modifications 
consist~d of a jeweled D'Aasunval-type meter and new circuitry. While the 
frequency of repairs is the same or perhaps slightly higher than was the 
case with the older components, the incidents of meter failure, and their 
accompanying high cost, have declined. This apparent inconsistency arises 
from the fact that these instruments do not spend long periods of time under
going repairs; consequently, they are in use a greater amount of the time . 
Also belieing the reliability of these improvements are the repairs 'made 
on the POCI's assoicated systems·and the replacement of the batteries which 
do not relate to the modifications. Furthermore, there is an increased 
tendency of the personnel at the mines to send the POCI's for repairs 
when they a.re certain that these repairs will be made quickly arrl the POCI 
returned without undue delay. The new meters especially, appear to be well 
suited to the harsh treatment that is inherent in an underground operation. 

Four POCI 1 s were reported lost or destroyed during 1974 bring the number 
to 65 that are presently in use. In addition, fifteen Digital POCI's were 
assigned-to this operation bringing their total to 16 . 

740 POCI's were returned to service during 1974. A breakdown of frequency 
an:l 1nining unit is presented in Table 2 • 

The two most f1.--equent causes of POCI failure were discharged batteries, 
51% and inoper,:,tive GeigE:r Tubes, 21%. A breakdown of the frequency for. 
l>QCI of th~~:,;e failur<~s t.o the r:iining units is presented in Table 3 . 

In order to defray the expense involved with the frequent replacement 



L, 

r 
L 

r 
L.. 

r 
L..., 

r 
L..., 

r 
L 

t 
L 

r 
L 

r 
L 

r 

...... 

r 
) 

L 

r 

L. 

,-. 
! 

L 

[ 
r 
L 

'--' 

r 
I 
L.. 

r· 
L, 

r 
L, 

Page 64 

of batteries it may be wor.th while to consider rechargable Nich•.=1-Cadmj_um 
batter~es (approxi~ately $10.50 a piece) as opposed to the alkaline D-cells 
(appr.::,ximately $.65 a pi.ece) that f.lre p:r.ese:i.t.ly in use. 

Fa:i.lura of the Ge.iger T,ibe most of:te.n reeul ts from physical shocks c£1using 
breakage: et the ceran1ic.: tips. Attemp.:s to improve the cushioning of 
these tubes have been tl,us far been difficult, if not impossible, to accom
plish because of the small inside diameter of the stinger. 

An additional area of concern pertinent to the POCI is the.amount of time 
sp'=nt in repairing the lower housings whose threads have became stripped. 
Present methods involve drilling and tapping of the lower housing, then 
fastening a c~n ~dapter, of the type used on·the old E-300 probes 1 to 
the lower housing, and finally covering this arrangement with epoxy in 
order to insure water-tight integrity. Unfortunately this arrangement does 
not hold up in use and it has been necessary to drill and tap in new 
locations on several lower housings. ·1t is felt that either an insert be 
installed in these lower housings, or that they ·be· replaced with new lower 
housings. 

Section 

17 
19 
22 
24 
30 
30 W 
33 
35 
36 

Section 1 

17 
22 
24 
30, 
30 W 
33 
35 
36 

Rotary 

42,288 

980 
28,495 
28,465 
17,614 

658 
1,425 

TABLE I 

Percussion 

4,881 

3,374 
392 

22,699 
18,797 
5,961 

673 

TABLE II 

Frequency 

107 
57 
25 

134 
144 

34-
161 

77 

Total 

47,169 

3,374 
1,372 

51,.194 
47,262 

23,575 
1,331 
1,425 

Drift Meter 
Survey Footages 

30,640 

18,248 
24,771 
5,367 

952 

Freguence per POCI 

8.9 
11.4 
6.2 

13.4 
14.4 
4.86 

10.7 
11.0 
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Section 

17 
22 
24 
30 
30 W 
33 
35 
36 

Average 

TABLE III 

Batteries Eer POCI 

10.3 
10.4 
6.5 

12.8 
13.8 
7.7 

11.9 
8.3 

10.8 
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Geiger Tubes per P0CI 

1.4 
1.6 

.8 
1.5 
4.0 

.1 
2.9 
4.4 

2.3 
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INTRODUCTION 

PRELil~INABY STUDY 1{EGARDI!'"lG THE 
EI'FECT OF ·o. 05% CUT OFF GRADE -------- ----
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As a result of the mid 197lf ore reserve seminar, a comprehensive study 
was conducted to evaluate the effect on current ore reserves exhibited 
by inclusion of material down to a cut off grade of 0.05%. Previous 
reserve estimates at varying cut off grades have been generated by fac
toring the most recent 6/0.10% reserve estime.tes, with a recognized 
questionable degree of realiability. This preliminary study was conduc
ted on the areas included in the Section 30 West proven longhole reserve 
of 7-1-74 because of the large amount of primary (trend type) ore involved. 

This study required approximately 240 man hours to reevaluate 40 areas 
containing approximately 552,000 tons of 0.26% (2.9 million pounds e U303) 
of proven longhole reserves, estimated at the current 6/0.10% cut off 
grade. The inclusion of material down to 6/0.05% increased the total to 
approximately 622,000 tons of 0.24% (3 million pounds e U303); an increase 
of 12.5% tons and 3.6% pounds. This increase was realized principally 
from enlarging the original areas in the lateral, rather than the vertical, 
dimension. Included with this study is a table of comparisons by Probable 
Blocks and the stopes contained therein, indicating the changes realized. 
This study was for comparative purpo·ses only and no reserves have been 
altered as the result thereof. 

Additional areas are currently under discussion for similar studies, among 
which is a reevaluation of the depleted Block 22 area on Se.ction 29-14-9. 

GENERAL 

To determine the effect of including material down to 0.05% into the 
Proven Longhole Reserves a comparison was made on those areas active as 
of July 1, 1974. Approximately 50% of the Section 30 West, July 1, 1974 
Class I available reserves were in the Proven Longhole category. A total 
of 40 active Proven Longhole areas were reviewed for inc~usion into this 
comprehensive study; of these 40 areas,. 12 were found to have no change 
from_ their original (6'1.10%) Proven Longhole reserve calculations. The 
net effect of this study indicates that inclusion of material down to 
6'/.05% C.O.G. increased the Class I available reserves by 12.5% tons 
but only 3/6% pounds u3o8 and lowering the average grade from 0.26% to 
0.24%. 

The method used to recalculate the remaining 28 reserve areas was consis
tent throughout the study. Each drill hole gamma log was visually scanned 
for low grade material (0.05% to 0.09%) above and/or below the ore anomaly. 
Any adjacent low grade material found was accumulated and converted to 
a six fo0t mining height; ez.cimple: l'/.06 + 2'/.15 := 3'/.12 or 6 1 /.06. 
The decision to accumulate anomolies rai:her than recalculate the total 
anomaly was to maintain consistency throughout ~he project.· 
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An ore outline was then constructed on the basis of this new information 
and a new 6 1 

/. 05 ore reserve figure was calculated. The 6 1 
/. 05% figure 

was then accumulatively totaled with the existing reserve to determine 
a total Proven Longhole reserve at the 6'/.05 C.O.G. The ore outline was 
reconstructed in conformance with the existing practices utilized to 
constnlct the original ore outline. For example: the same east-west boun
daries were observed and the same general pattern of the ore trend was 
followed. 

As this study progressed, it became obvious that the additional tonna.ge 
was from new areas of low grade material laterally adjacent to the original 
ore outline, not from any appreciable low grade material above and/or 
below the existing ore anomaly. Low grade material was not as common as 
originally expected, perhaps only 25% -of all the logs observed had any low 
grade material in them at all. However, when .05% was present .it was usually 
only one or two feet thick, and when accumulated with the or·e- grade material 
it made little, if any, significant difference. For example: 3 1 /.40% 
when raised to mining height = 6 1 

/. 20% versus 3 1 
/ .40% + l' / .05% when con

verted to mining height= 6'/.21% (this absence of low grade material 
above and/or below the existing ore band is not unusual in the primary, 
trend type ore bodies in existence at Section 30W). 

Each area considered was totaled separately by block number; including 
a 15% factor and a grand total obtained for comparative purposes. These 
calculations are presented in the following tables: 
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I...., 

r-
l 

6' / .10 RESERVE + 6' /. 05 RESERVE = JOTAL ~~ INCREASE ' BLOCK STOPE 
L., 

TONS POUNDS U308 

r 1 cw 7002 7,710/.26 + 1,230/.07 = : 8, 940/. 23 16% 4.4% 
L, 5,911/.13 (40,092#) (1, 722if) (41,8641!) 

(15, 369:/1) ,.... 
7806-7-8 14,097/.31 +· 843/.08 ;;:··14,940/.30 6% .. 1.lf% l 

'· (8 7., 401:/f) · (1,349:/f) (88, 7 50:/1) ...... 

,-.. 7809 ·7,%9/.20 + No Change ::: 7,369/.20 
I 

I (29,47911) (29,479:/f) L.. 

:r 8202-3-4 23,957/.20 + 4,395/.08 . == 28,352/ .18. 18%. 7% 
{95i828=/fo1 {7 2 032:/f 2 . ~102 z 860:ff 2. 

I...,, Sub Total 53,t33/.24 + .6,468/ .08 = ·59,601/.-.22 12%. 3.8% 

r 
(252,-797if) (10,1031/) . (262,900:/f) 

._, 3 D 1207-8 2,483/.23 + 1,224/.07 ::: 3,707/.18 49% 15%. 
73,609/.17 (11,4221/) (1, 7llf:/f) (13, 136/f) 

,.... (250, 271:/f) I 

1209-10 4,112/.14 + 3;1-41/.07 = 7, 253/ .11 76% 38% 
L, 

(11,514:/f) (4,397:/f) (15·, 911:/f) . 

r 
7,983/.26 7,983/.26 f 1601 + No Change· ::: 

L, (41,512/f) ( 41, 512ft) 
,.... 

8,250/.22 1602-3 + 2,965/.07 = 11,215/ .18 36% 11.4% 
._, (36,300ff) (4,151ff) (40 ,451ff) 

,..... 
1407-8 17,359/.22 + 1,562/.os· == 18,921/.21 9% 2.1% 

i..., (76, 380{1) (1, 562ft) (77, 94211) 

r" 2006-7 · 8,983/.17 + ·1,833/.07 = 10,816/.15 20% 8. 8°/. 

i..... 
(30, 5/}2:/f) (2, 566/f) (33, 108:/f)· 

2005 3,367/.19 + No Change = 3,367/.19 ,-. 

(12, 79Sff) (12, 795ff) · 
.,__ 

2004 2,650/.16 + 3,296/ .10 ::: 5,946/.13 124% 74.6% 
r- . 

(8, 480:/1) (6 ,592#) (15 ,072:/f) 
I..., 

2002-3 17,590/.33 + 1,498/.07 = 19,088/.31 8.5% 1. 9% 
,,... .{116 2 0941{2 {22097#2 {118 z 191#2 

Sub Total 72,777/.24 + 15,519/.07 = 88,296/.21 2.1% 6.6% .,__ 
(344, 937:/1). (23, 07911) (368, 034:/fa) . 

,.... 
17 D 1703 13,080/.24 + 7,072/.09 = 20,152/.19 54% 20% 

L....,10, 971/. 26 (62, 784/f) (12, 730ft) (75,514:(f) 
(57,049ft) 

r 2916 11,969/.33 + 4,336/.07 == 16,305/.26 36% 8.1°/. · 

'-' p8 l 99Sif2 {6 1 070//2 {852065#2 
Sub Total 25,049/.28 + 11,408/ .08 = 36,457/.22 46% 13.4% 

r (141, 779/1) (18, 800/f) (160,5791ft) 

L 

r 
' 
L.. 
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L, 

r BLOCK STOPE 6'/.10 RESERVE+ 6 1 /.05 RESERVE= TOTAL % INCREASE ; 

L, Tons Pounds U 3g_8 

[ 11 D 2913-14-15 25,585/.28 + No Change 25,585/.28 
57,684/.37 (143,276:/1-) (143,276#) 

( 426, 86 21f) 
3114 25,420/.27 3,008/.06 28,428/.25 11.8% 2.6% r + -· 

I (137, 268:/1) · (3, 61011) (140, 8°78#) L.. 

3115 _30.690/ .31 + No qrnnge = 30,§90/.31 r (191,9521/2 (191, 952{1) 
L, Sub-Total: 81,965/.29 + 3,008/.06' = 84,973/028 4% 0.8% 

r ( 472, 4961/) (3, 610#) (476,1061f) 
; 

L 10 D 3307 8,865/.27 + 2,801/.12 = 11, 666/. 22 32% 13.6% 
88,902/.30 (47 ,87111) (6, 722#) (54,593#) 

r (533, 412:/fa) 
3308-9 17,160/.44 + 3,298/.07 ::::: 20,458/.38 19% · 3.1% ,_, 

(151,008:/1) (4 ,617://:) (155, 691#) 
,-, 
l 3310 9,192/.32 + 1,973/.08 = 11, 165/. 28 22% 5.2% 
L (58,829:/f) (3,157) (61,98_6:/t) 

r 3311-12 17,444/.27 + No Change = 17,444/.27 I 
L., (94, 19811) (94, 19811) 

,.- 3508-9-10 13,310/.36 + I 1,895/.07 = 15,205/ . .32 14% 2.7% 
t.... (95,832:/1) (2, 653:/f) (98,485:/f) 

-r 3511-12 18,873/.28 + No Change ::::: 18,873/.28 
(105, 689#) (105, 689:/1=) 

L 

Sub-Total: 8l~,844/.33 + 9,967/.08 = 94,811/ .30 12% 3% r (553,4271!) (17, 149:/f) (570,576:/f) ! 

L 

9 D 3506-7 13,590/.15 + 2,208/.06 = 15,798/.14 16% 6.9% 
r 45,448/.20 (40, 770#) (2, 650:/f) (43,42011) 
I 

L.. (181, 792:/f) 
3705-6 12,752/.19 + No Change = 12,752/.19 

r ( 48, 458:/f) (48,458/f) 

L 
3709 2J60/.19 + 3,693/.07 = 6,453/.12 134%. 47. 2% 

r ( 10, 488:/f )· (5,170/f.) (15,658#) 
j 

L, 3711-12 12,797/.30 + 1, 953/ .. 07 = 14,750/.27 27% 8.3% 

,-. {75 2 758#) (2, 734/f) (78, 4921,I:) --
\ 
I 

41°,899/.21 49,753/.19 L Sub-Tot al: + 7,854/.07 = 19% 6% 
(175, 474/f) (10, 554#) (186, 018/J) 

r 
6 D 3701 13,477/.23 1,858/.07 15,335/.21 14% 4.3% L + 

158,518/.36 (61,994#) (2, 607{1) (64,60M2_ · __ 

[ (1,141,330:/t) 
15,335/.21 Sub-Total: 13,477/.23 + 1,858/.07 = 14% 4.3% 

(61, 994/f) (2,607) (64,601#) 

r 
L 
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..... 

BLOCK STOPE 6 i /. 10 RE.3EEVE + 6 '/. 0.S 1ZZSERVE = TOTAL o/,, TNCREASE -~-- - ---------
Tons Pcunds U3~ ..... 

8 D 3702·-:3 6, lfll/, 22 + 2,622/ .08 · = 9,033/.18 41% 14.5% __, 
62,008/.14 (28 1 208if) (4-, 195#) (32 ,Lf03#) 

,.... (173, 622-il) 
2201 9, 768/. Lf2 + No Change = 9,768/_.42 

(82 ,051;1/) (82, 05 li/')' 
,.... 
' 2202-3-4 1.6, 156/. 25. + 2,103/.05 -· 18,259/.23 13% 2.6% 
I (80,7801ft) ( 2, 1031'.~) (82, 833/f) '-' 

,...., 
2401 8,926/.23 + No Change = 8,926/.23 I 

I ( 41, 0601/:) (41,060/f) I_, 

r 2402 7,079/.26 + 603/.05 = 7,682/.24 8% 1. 7% 

L, 
(36, 244:/1) (603:/f) (36, 847if) 

3901-2- 8,646/.23 + 1,083/.08 = 12,985/.16. 12% 4.2% ,.... 
( 3 9 , 77 21/:) (1, 7331f) ( 41, 50511) 

L, 

1000 B 11,206/.18 + 1, 779/ .05 = 12,985/.16 16% 4.4% 
r ( 40, 342/f) (1, 779#) (42,12U) i 

L, 

1000 A 77,798/.24 + No Change = 77,798/.24· 
,.... (373,430#2 p731430{fa2 
.._ 

145,990/.25 8,190/.06 154,180/.24 Sub-Total: + = 6% 1.4% 
,..... (721,887:/F) (10,41311) ((32,30011) 

L 4 D 2206-7 5,514/.16 + 1, 914/ .11 · = 7,428/.15 35% 24% 

r 81:,118/.17 
(275, 801-lt) 

(17,645/f) (4,211/f) (21, 8561f) 

....., 2lf04 3,560/ .21_ + 3,248/.09 = 6,808/.15 91% 39.3% 
{14! 9521/2 _(5 1 8lf6:ff2 {20 ! 798tn 

r 
L Sub-Total: 9,074/.18 + 5,162/.10 · = 14,236/.15 57% 31% 

(32,597if) (10,057if) ( 42, 654-/f) 
r 

13 D 3513-14-15 24,005/.37 + No Change = 24,005/.37 
\...., 75,928/.23 {177 1 6371/2 {177 2 6371/2 
..... (349, 269:ft) 

Sub-Total: 2l+,005/ .37 + No Change = 24,005/.37 
._, {177 2 637:f/:2 {177 2 637#2 

,.... 
GRAND TO'.fAL: 552,213/.26 + 69,434/.08 = 621,647/.24 12.5% 3.6% 

' (2,935, 02511) (106,372#) (3,041,397:f/) ;...., 

,..... 

'-
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CHURCH ROCK MINING DISTRICT 

INTRODUCTION 

Completion of the Church Rock I shaft (N/2 Section .35, Tl7N-Rl6W), and 
continued surface drilling on 18 surrounding sections, were the major 
activities in the area during 1974. Kerr-McGe~ assumed operations of 
the mine from the shaft contractors (South Prarie Construction). in October.· 
Al Philieger and Art Brewer were transferred from Ambrosia Lake· (Section 36) 
as Mine Superientdent and General Mine Foreman respeti vely in July, Russ._.Branyan 
was also transferred from Ambrosia Lake (Section 17) as Mine Geologist in 
January, Starr Lanphere was later transferred as Associate Geologist in 
October. Bob ?eets was hired as Divison. Superintendent, October 1974. 

GENERAL 

Total Class 111 11 ore reserves for Church Rock I decreased by approximately 565,000 
tons (1,7 million pounds u308) as the result of reaportioning approximately 
569,000 tons (1.7 million pounds u3o8) to the Church Rock II reserves. 
These differences were also reflected in the Available ·reserves as shown in 
Tables II and III on pages 14 and 15 of this report. 

Transworld Rig 31 completed ventilation hole No. 2 in September, allowing 
acceleration of haulage development to the east and west. The 1000 haulage 
drift (1-4 level) is advancing to the east toward Section 31-17-16 (Navajo 
Lease No, 14-20-0603-9990); the 1300 drift (1-5 level) is advancing west
ward toward Section 34-17-16 (Navajo Lease No. 14-20-0603-9987). Haulage 
advance totaled 712 feet in the 1000 drift and 857 feet in the 1300 drift; 
with 5,034 feet remaining to reach Section 31-17-16, and 3981 feet remaining 
to reach Section 34-17-16. Haulage advance must average 14 feet per day in 
the 1000 drift, and 10 feet per day in the 1300 drift, in order to reach the 
desired objectives by the critical date of September 15, 1976. This is 
considered a minimum average to allow sufficient time for rotary longhole 
drilling· and raising preparatory to sub-level development. 

Feasibility studies and preliminary planning continued on the Church Rock II 
shaft location. The second consideration for the shaft location was selected 
on Section 27-17-16 and was approved by a vote of the Coyote Canyon Chapter. 
The Envirionmental Impact Analysis was completed and has been submitted to 
the U.S.G.S. 

Good public relations were maintained with the local Navajo populace arrl 
Mr. Leslie Begay, President-Coyote Canyon Chapter. Both groups were 
periodically informed of progress and activity in the area. 

SURFACE DRILLING 

Surface drilling operations were conducted on 18 Sections (15 on the Navajo 
Reservation) during the year; completing 214 holes, totaling 463,666 feet; 
as compared to 278 holes (581, 458 feet) projected-representing a completion 
ratio of 77% of the projected holes, and 80% of the footage. Drilling was 
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8lowed on the new leases (Sectfon 17 aml 13, Tl7N-R1.5W, and Sections 9-12, 
T17N-Rl6r,,;r) by bureaucratic delays in ::1.pproving the exploration plan. 

Ore g:.:ad,~ rea.terie.1 was intzrsected in 26% of the holes, 26~~ were also mineralized, 
and the re.uai.i.1.ing 45% were barren. Succe.ss ra.tios were considered excellent 
on Section l,.--16--lf.. where only 35% of the 115 holes were barren, 38% intersected 
ore grnde. materie.l and the remaining 27% were mineralized. Drilling on the 
11new lee.ses 11

, while onl:r completing 57% of the total proj ,~ction, was encouraging 
in so far as only 50% of the holes completed were barren. The area is under
going a thorough comprehensive study prior to fonuulating additional drilling 
plans. · 

Land reclamation was completed on 100 drill sites and their ancillary roads. 
This reclamation consisted of filling, contour grading and reseeding with 
a mixture of native grasses acceptable to the U.S.S,C.S. and the B,I.A. 
A pronounced lack of suitable moisture during the year however; ·may require 
a second seeding dur:Lng 1975 on a few of these sites. 

The following is a detailed summary of the 1974 drilling activitie_s: 

Hole Total Land 
Numbers Holes Ore Mineral Barren Footage Status 

21-135 115 44 31 40 223,601 Sam & Ram 
Claims 

1, 2 2 1 0 1 ~,140 Res. Lease 
3894 (76) 

1, 2, 15, 16; 8 0 0 8 15,445 Res. Lease 
23-26 3894 .(76) 
10-11 2 0 0 2 4,750 Res. Lease 

9989 (6) 
8 ·1 0 0 1 2,510 Res. Lease 

9989 (6) 
32-37 6 0 1 5 12,200 Res, Lease 

9989 (6) 
98-104 7 1 1 5 13;012 S.F.P.R. 

9787 
3-18 16 4 5 7 53,336 Res. Leape 

3895 (83) 
3-8 6 0 1 5 15,208 Res. Lease 

3895 (83 
1-11, 13 12. 0 4 8 30,435 Res. Lease 

3896 (84) 
.15-18 4 0 1 3 10,149 Res. Lease 

3896 (84) 
105-108 4 1 1 2 10,150 Res. Lease 

9992 (9) 
39-45 7 1 2 4 15,380 Res. Lease 

9991 (8) 
133-138 6 2 1 3 5,030 Res. Lease 

9986 (3) 
40-49, 52 11 1 8 2 32,345 Res. Lease 

9987 (4) 
22.3-224 2 0 0 2 l~, 795 Res. Lease 

9987 (4) 
19-22 4 0 0 4 8,330 S.F.P.R, 

9787 
12'.L .1 0 0 1 1,850 Res. Lease 

9988 (5) 
211+ 55 .56 103 · 463,666 
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ORE RESERVE ESTIMATES 

The ore Reserve Estimates for the Church Rock area as of January 1, 1975 
are sho,-m in the following table.· The reserves are classified as Probable 
(calculated from surface drill hole data) using a 6'/0.10% cutoff and are 
located on the Navajo Reservation Leases. 

Church Rock No. I 

S - T - R 

30-17-15 
31-17-15 
34-17-16 
35-17-16 
36-17-16 
Total 

Church Rock No. II 

22-17-16 
26-17-16 
27-17-16 
34-17-16 
35-17-16 (NW~) 
Total 

"' 4-16-16 
9-17-16 

16-17-16 
17-17-16 
21-17-16 
Total 

>'<Off Reservation 

CLASS I RESERVES 

Tons Grade 

7,226 0.10 
459,595 0.24 
221,334 0.25 
910,831 0.19 

1,021,861 0.28 
2,620,847 0.24 

53,195 0.11 
31,011 0.18 

1,915,098 0.15 
1,392,544 0.16 

569,338 0.15 
3,961,186 0.15 

Class I Ore Reserves 
Inactive Sections 

793,791 0.12 
21,857 0.11 

123,774 0.20 
39,795 0.18 

482,442 0.15 
1,461,649 0.14 

Pounds U30g 

14,452 
2,228~336 
1,106,670 
3,44-6, 284 
5,812,103 

12,607,845 

122,1n 
110,277 

5,664,934 
4,334-,676 
1,708,014 

11,940,012 

1,950,834 
46,520 

484,913 
143,262 

1,438,718 
4,064,247 

. -·- -------------------------------------------
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FORECAST 

Surfa~e Drilling 

Drilling wi.11. be r.:cncentr.ated on the three new Tribal Leases; Sections 17 
a.nd 18, '.El'm-Rl5W and .Sections 9, 10, 11 and 12 Tl7N-Rl6W with appi:-oxir,ia.tely 
20 wide spaced (i.e. J.000 ft. -1200 ft. centers) holes per section. This 
drilling will be col.Tlplete.d mid-year and evaluated for additional drilling 
during the 3rd and 4th quarters of 1975. 

Church Rock iffl Nine Shaft 

Development of the Church Rock efrl Mine will b~ concentrated on haulage 
drifts with emphasis being placed on the 1000 drift to the East (1-4 level), 
and 1300 drift to the west (1-5 level). Stations, shop areas, and transfer 
raises will be developed initially in preparation for ore production in 
the last quarter of 1975 from the 1-4 level. ve·ntilation hole 4fa2 will be 
reached in min-June in the 1000 haulage drift and will be instrumental in 
the development of the C-10 ore body on the 1-4 level. 
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RIO PUERCO AREA 

Surface drilling remained active during the year ·on seve·n sections in this 
area, a detailed summation is presented in the Surface Drilling portion of 
this report commencing on page 79. Activity was concentrated in the north 
central area of the prospect, i. e, Sections 17-20, Tl2N-R3W, during the 
first half of the year, in the attempt to enlarge areas of known Probable 
reserves. Drilling totaled 450 holes (359;655 feet), or 68% of the projected 
665 holes, and 67% of the forecast 536,000 feet. Success ratios of this 
drilling averaged 12% ore (6 '/0.10% or b,etter), 32% mineralized; and 56% 
barren; for an average discovery rate of 2. 5 pounds u3o8 per foot drilled. 
Class I Probable Reserves as of 1-1-75 total 1,137,695 tons of 0.16% 
(3,605,860 pounds U303), an increase of approximately 252,000 tons.and 
893,000 pounds U303 over the 1-1-74 reserves. A comprehensive breakdown 
of the 1-1-75 reserves, by section and lithologic (sandstone) unit is pre
sented in Table I. 

Total drilling was lower than projected during 1974 as the result of a 
self imposed quaranteen on the Smith-Grace areas. These are areas amounting 
to approximately 1,137 acres which Kerr-McGee has 75% of the mineral rights 
(claims and/or leased); the M.P. Grace Co. has the remaining 25% leased 
from William and Elinor Smith until March 1,1983. These Smith-Grace 
properties are described as: 

Section 

19 
29 
31 
13 
25 

TownshiJ? 

12N 
12N 
12N 
12N 
12N 

3W 
3W 
3W 
4W 
4W 

Description 

NE/4 and SW/4 
SE/4 NW/4, S/2 NE/4, NE/4 NE/4 
NE/4 arid SW/4 
Lots 3 and 4, SE/4 
Lots 3 ~nd 4, E/2 SE/4 

No mutually harmonious communication was established with the Grace Co. 
regarding an operating agreement pertaining to the sharing of data obtained 
by exploratory drilling in these· Smith~Grace areas. Grace has recently com
menced feasibility studies into thepossibility of conducting an insitu leaching 
operation on their 20 acres (approximately) along the western extimity of 
the NE/4 Section 13, Tl2N-R4W, adjacent to the Cebolleta Grant. 

The largest gains in Class I Reserves exhibited by the 1974 drilling were 
realized on Sections 19-12-3 and the previously unexplored 24-12-4. A com
parison of 1-1-75 Class I Reserves to those of 1-1-74 by section presented 
in Table IV, on pagel6·of this report. Approximately·258,000 tons of 0.17% 
(861,593 pounds u30s), or 23% of the 1-1-75 reserves would be considered as 
unavailable to the existing preleminary mining plan because of stratigraphi_c 
location. These reserves are located in the Jackpile Sandstone of the 
Burshy Basin member, and in the "D" zone of the Westwater Canyon sandstone; 
and consist of approximately 66,000 tons of 0.13% in the Jackpile, and 192,000 
tons of 0.18% in the "D". Excessive rai"se heights, through the Brushy Basin 
shale, along with the estimated grade, would make the Jackpile reserves 
uneconomic at this time. The 11D" zone reserves are below the curretnly 
proposed shaft sill, however, considering their estimated volume (approximately 
690,000 pounds u3o8) the current preliminary mine plan should be re-evaluated 
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Success ratios in the totai area to date have averaged 18% ore holes 
(6 1 /0.10% ore greater), L1-4% mineralized and -38% barren. Drilling has 
totaled approximately 1. 3 million feet with an average delination rate 
of 2.8 pounds U308 per foot drilled. Drilling depths have averaged 989 
feet at a 1974 average expenditure of $1.50 per foot. 

A comprehensive study was initiated during the last half of 1974 into the 
comparison of 6.!/0.10% reserves to those calculated utilizing a 6'/0,05% 
cut-off grade. Results indicated that this lower cut-off grade w::mld 
increase the 1-1-75 reserves to approximately 2.8 million tons of 0.11% 
(6.1 million pounds u303) as compared to the 61 /0.10% reserves of 1~1 million 
tons of 0.16% (3.6 million pounds u3o8). This equals to an increase of 
155% tons and 69% pounds U308• The largest increase occurred in the 
Jackpile sandstone reserves, and the second largest occurring in the "D11 

zone reserves. Again, reserve. estimates from either of these lithologic 
zones were not considered in the preliminary. mine feasi.bility study. A 
break-down of the reserve estimates at the 6'/0,05% C.O.G., by section 
and lithologic (sandstone) unit is presented in Table II. 

Sec. T-R 

17-12-3 
18-12-3 
19-12-3 
13-12-4 
24-12-4 

Totafs 

17-12-3 
18-12-3 
19-12-3 
13-12-4 
24-12-4 

Totals 

TABLE I 

LITHOLOGIC DISTRIBUTION OF 1-1-75 CLASS I RESERVES 
6'/0.10% cut-off grade 

Jackpile "B" Zone nc" Zone 11D11 Zone 

1,770/.09 10,839/.11 
245,991/.16 337,183/.15 80,867/.12 

43,519/.15 11, 391/ .13 240,747/.16 
18,?23/.10 9,016/.10 43,147/.15 
1,770/.10 35,735/.15 56,897/.29 

65,882/0.13 266,398/0.16 613,665/0.15 191,750/.18 

TABLE II 

LITHOLOGIC DISTRIBUTION OF 1-1-75 CLASS I RESERVES 
6'/0,05% cut-off grade 

1,770/.09 10,839/.11 
19,215/.10 589, 137 /. 11 811,400/.10 261,614/ .11 

132,662/ .11 5,310/.14 561,169/.12 
55,735/.09 31, 70Lf/ .08 9,477/.06 83,664/.12 
5,419/ .07 38,734/.07 158,217/.17 

214,801/.10 626, 151/ .11· 1,420,780/.11 514,334/.13 

TOTAL 

12,609/0.10'. 
644,041/0.15 
295,657/0.16 
70,986/0.13 
94,402/0.23 

1, 137,695/0.: 

12,609/0.10'. 
1,681,366/0. 11 

699,141/0.1 
180,580/.10 
202,370/.14 

2,776,066/0. 
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Good public relations were maintained with the area rancher (Bill Smith) 
and the U,,S. Bureau of Land Nanagement uurirg the year. The B.L.M. i.s the 
surface custodian of a major portion of the Uio PtJ~:rco ar.ea. The Area Hanager, 
Gordon Frashier, and three of his staff, made the.ir first visit to the a~:ea 
in October accompanied by Smith and two company representa_ti ves. At the com
pletion of approximately a three hour tour of the are:a, Frashie:r was highly 
complementary of the c01t1pan.y for the voluntary reclamation efforts exhibited 
to date. 

Several studies have been conducted to investigate the sedimentology of 
the Rio Puerco area. None of these studies has provided the desired ex
ploration tool sought to improve the drilling success ratio and the resultant 
pounds U303 delineated per foot of drilling. A sunnnary of the conclusions to 
date are as follows: 

Jackpile - The Jackpile sandstone lense occurrs near the top of the Burshy 
Basin (shale) member of the Morrison formation in the Laguna district. The 
lense is generally a fine-medium grained fluvial sandstone averaging approxi
mately 100 feet thick and containing abundant altered feldspar, carbonaceous 
trash and pyrite. This fonnation is estimated to contain approximately 5% 
of the total 6 1 /0.10% reserve and 7% of the total 6 1 /0.05% reserve. The 
Jackpile is ·separated from the underlying Westwater Canyon member of the 
Morrison by approximately 200 feet of Brushy Basin shale in the southern 
portion of the prespect, thinning to approximately 100 feet to the north. 

Westwater Canyon - The same 11A11 through 11D11 sandstone unit designation for 
the Westwater sands used in the Ambrosia Lake district has been maintained 
in the Rio Puerco area. 

11A11 Sandstone - The "A11 sand, although prevelant throughout the area at an 
average thickness of approximately 40 feet, contains no mineralization of 
economic vaule at either the 6 1 /0.10% or the 6 1 /0.05% C.O.G. Megascopically 
the sand appears to be a well sorted, fie-medium grained fluvial deposit, but 
noticably lacking in abundant carbonaceous material. The channel axis is 
aligned northwest to southeast and thinning normal to this axis. 

11B11 Sandstone - The underlying "B" sand is separated from the "A11 over most 
of the area by the persistent 11K Shale 11

; however, the pinching out of the 
11K11 over a Recapture shale ridge in the SW/4 of Section 17-12-3, has resulted 
in the coalescence of these two sand units in a northerly alignment. This · 
sand varies in thickness from approximately 20 to 115 feet and is generally 
a series of meandering northwest-southeast aligned channels. Ore occurrences 
are found along the resultant northeast and/or southwestern flanks of these 
channels. Approximately 24% of the total area reserves to date, have been 
found in this sandstone unit. 

11C11 Sandstone - The 11C" sand over the majority of the prospect is separated 
from the overlying 11B11 sand by the presistent ''K shale11 which varies 
from 5-20 feet thick; however, scouring by the "B" sand in the central area 
of Section 18-12-3 has resulted in coalesence of the two sedimentary units. 
The thickness of this 1'C" sand ranges up to 100 feet in a series of meandering 
channels generally aligned in a northwest-south-easterly direction, but is 
totaly absent in the southwest area of Section 24-·12-4. Similar to the over
lying "B 11 sandstone unit, ore occurrences have been found on the flanks ad
jacent to the thick 11C11 sand channels. Better than 50% of the total area 
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reserves have been discovered in this sandstone unit and coupled with the 
overlying 11B11 zone reserves constitute the total reserves considered to 
date for mining. 

11D11 Sandstone - The lowermost sandstone unit recognized in the Westwater 
Canyon member was deposited conforrnably upon the oxidized mudstone of the 
Recapture (shale) member of the Morrison formation. The "D11 sand varies 
in thickness up to 75 feet, being absent in the E/2 Section 17-12-3 (thinning 
northward) and thickest on Section- 24-12-3 where it has scoured into the 
Recapture. Like the overlying 11 C11 and 11B11 sands, the "D" sand also appears 
as a series of meandering channels with the ore occurring on the adjacent 
flanks and subparallel.. to the axis of the channel. Approximately 20% of 
the total area reserves have been discovered in this 11D11 sandstone unit, 
but have not been considered in the mining feasibility studies. 

FORECAST 

1975 drilling is projected to total i'J.64 holes (359,700 feet) at an estimated 
average cost of $1. 52 per foot. The majority of this drilling is to be 
concentrated in the NE/4 and SW/4 of Section 19, Tl2N-R3W, contingent upon 
reaching some sort of an operating agreement on the Smith-Grace areas. 
The remainder will be wide to moderate spaced exploratory drilling on the 
relatively untested surrounding sections. 
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~G ACTIV lTI ES 

Surface drilling activities in 1.:;i,..,. .~e.re conducted, on 4:i sections of 
land, in the Church Rock, PJT1brosia Lake, Ro8f, }hrn.da ar,d Rio Puen:o ar.e.:,s. 
A total of 1,438 holes were cc,mpJ.eted~ drilling 1,918,779 feet, as com
pared to the 1,062 holes, totaling 2,143,818 feet, projected; or.·completion 
of 90% of the forecast holes and the projected footage. This decrease re
sulted principally from not accelerated the projected drilling programs 
on the new leases in the Church Rock area, and in the Rio Puerco area, as 
rapidly as predicted, 

Ore grade material was intersected -in 23% of the holes; 29% were mineralized, 
and the remaining 48% were barren. Approximately 10% of the total footage 
drilled in the U.S. was accomplished by this operation (comparing our totals· 
to total U.S. statistics published by E.R.D.A.); exhibiting a discovery 
rate of approximately 5,5 pounds u3o

8 
per foot of drilling, as compared to 

the national average of 1. 2 pounds per foot.~, 

A summary of this drilling, by area and section, follows: 

Area 
Section 

6-13-8 
1-13-9 

11-13-9 
12-13-9 
18-14-9 
19-14-9 
20-14-9 
26-14-9 
29-14-9 
30-14-9 
35-14-9 

'36-14-9 
12-14-10 
22-14-10 
26-14~10 
Sub Total 

Number of 
Forecast 

112 
53 
·O 
3 

13 
25 
17 

2 
54 
42 
33 
17 

4 
0 

16 
391 

Ambrosia Lake 
Holes Percent of 

Drilled 

88 
85 

3 
3 

21 
19 
15 

2 
65 
76 
50 
15 

3 
7 
0 

452 

Forecast 

78% 
160 

100 
162 

76 
88 

100 
120 
181· 
152 

88 
75 

116% 

(480,040 ft.) (520,211 ft.)(108%) 

13 
16 

0 
0 

11 
9 
3 
0 

23 
32 
24 
0 
3 
2 

136 

(30%) 

Mineral 

22 
27 

1 
0 
8 
8 
4 
0 

14 
24 
16 

3 
0 
1 

128 

(28%) 

Barren 

53 
42 

2 
3 
2 
2 
8 
2 

-28 
20 
10 
12 

0 
4 

188 

(42%) 

Success ratios in this area mantained their expected high, ·with the· possible 
exception of those exhibited on Section 1, T13N-R9W, which only averaged 19o/"" 
Only moderate success was attained in increasing the reserves in the southeast 
and west central areas of this section. Extensive geologic studies are 
planned on this section prior to continuation of any future drilling programs. 

~•, Nucleonics Week - Feb. 27, 1975 
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Roe, 

Area Number of Holes Percent of 
Section Forecast Drilled Forecast Dre Mineral Barren 

5-13-8 9 0 
8-13-8 9· 24 267% 2 6 16 
9-13-8 102 2_7 26 7 10 10 

10-13-8 18 36 200 6 6 2l1 
17-13-8 130 235 181 64 61 llO 
Sub Total 268 322 120% 79 83 160 

(546,300 ft.)(575,247 ft.)(105%) (24%) (26%) (50%) 

The drilling in this area e~ceeded that forecast as the result of the high 
success ratio exhibited on Section 17, Tl3N-R8W. This section averaged 35% 
ore holes, discovering nearly 7 pounds u3o8 per foot drilled. Only fair 
to moderate success (17%) was exhibited in the remainder of the area. - Heavily 
incised topography hampered the drilling program o·n Section 9, Tl3N-R8W; 
drill water problems on top of Jesus Mesa will be alleviated during the 
coming year which will greatly enhance this drilling program. 

Rio Puerco 

17-12-3 57 34 60% 3 5 26 
18-12-3 210 41.i- 21 5 16 23 
19-12-3 186 113 61 12 54 47 
20-12-3 54 44 81 o· 2 42 
30-12-3 72 4 6 0 1 3 
13-12-4 17 57 335 12 21 24 
24-12-4 _M 154 223 22 49 83 
Sug Tcital 665 450 68% 54 145 251 

(536,020 ft.)(359,655 ft.)(67%) (12%) (32%) (56%) 

Grand 
Totals (2,143,818ft.)(l,918,779ft.)(90%) (23%) (29%) (48%) 

The drilling program in the Rio Puerco area suffered as the result of not 
acheiving an operating agreement with the M,P. Grace Corp. on the Smith fee 
properities and the resultant self imposed quarantine.of the drilling program 
on these properties. Several detailed geologic studies were initated in this 
area related to the stratigraphy of the host rock, -particular-ly· the concerning 
the 11B11 sandstone _unit. None of these proved to be of any great value as an 
exploration tool. 
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Church Rod<: 

Area Number of Holes Percent.cf 
Section Forecast Drilled Foree a.st. Ore Hiner.al Ba.rren r ----- ---

L. Lease 9984 (KJ.1#1) 5 0 
9985 (KM1t2) 9 0 

r 9986 (KM.1ft3) 
I 21-17-16 5 6 120% 2 1 3 l, 

9987 (KM}folt) 

r 22-17-16 7 11 186 1 8 2 
' . 27-17-16 
l_., 9988 (KM1fo5) 0 1 0 0 1 

36:-17-16 

r. 99"89 (K114f6) 
L, 19-17-15 2 0 0 2 

20-17-15 9 1 100 0 0 1 
r 30-17-15 6 0 1 5 I 

I 9990 (KMifo7) 3 0 .J 
9991 (KM1fo8) 

r 17-17-16 
·9992 (KJ.1#9)-

3 7 233 1 2 4 

L.... 16-17-16 4 4 100 1 1 2 

r 
~•( 3894 (KMifo7f";) 

17-17-15 14 2 14 1 0 1 
'- 18-17-15 14 8 57 0 0 8 

•k 3895 (KM1fo83) 
r 9-17-16 14 16 114 .. 4 5 7 
i 10-17-16 14 6 l~3 0 1 5 I ,,.. 

,'( 3896 (KM#84) 
r 11-17-16 14 12 86 0 4 8 
I 

12-17-16 _1A__ _4 _ -12- 0 1 3 l Sub Total 

r 
Navajo Reservation 129 88 68% 10 24 54 

L. ... Sam & Ram Claims 
4-16-16 138 115 83 44 31 40 - S.F.P.R,R. 9787 

\.J 31-17-15 7 7 100 1 1 5 
33-17-16 4 4 100 0 0 4 

r 
I TOTAL 278 214 77% 55 56 103 .. ~ 

[ 
(581,458 ft.) (463,666 ft.) (80%) (26%) (26%) (48%) 

7(New Leases 

r 
L 

[ 

[ 
,--

,__ 
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The 1975 surface driJ.ling projection is predicated on maintaining approxi
mately the same degree of activity in the same fot•.r: aree.s, i.e. Church Rock, 
Ambrosia Lake, Roca Hondas and the Rio Puerc0. A total of 1,495 holes (2.1 
million feet) are forecast, /lt s.n average cost of $2. J./.1- per foot, for e. 
total predicted expenditure of approximately $!.;, 3 million. Assurning that 
this drilling will exhibit the same discovery rate as that exhibited in 
1974, this program is expected to increase the Probable reserves approxi
ma.tely 11 million pounds Dis· 
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This report is to u::_,date and surrnna.rize the activities of the other major 
companies operating within the Grants Mineral Belt. The data was obtained 
from publ-Lcations and/or· through general conservations wHh various mining 
personnel. 

RESEKVES ESTIMATES TONS GR.J\.DE POUNDS U ~Qs._ 

Gulf Minerals Corp, 4,100,000 0.50 41,000,000 
Homestake Mining Co. 50,000 0.20 200,000 
Keradamex, J.V. 7,000,000 0.30 42,000,000 
Ranchers 1,250,000 0.20 5,000,000 
Sohio & Reserve Min. Corp. 3,600,000 0.20 14,400,000 
United Nuclear-Homestake 1,750,000 0.15 5,300,000 
United Nuclear Corp . 3,750,000 0.28 21,000,000 

~naconda Co. 

Construction of the 11p-lO" decline was completed and N.M. State Highway 279 
re-routed to the west. Primary mine development (haulage drifting and raising) 
was well underway by years end, and stope development is scheduled to commence 
in early 1975. Projected production from this semi-automated (conveyor belt) 
underground operation is approximately 800 tons per day. Mining continued 
uninterrupte<lin the Paguate pit throughout the year. 

Exxon Crop. 

A moderate drilling program (averaging 3-4 rigs) was conducted throughout 
most of the year in Valencia and Sandoval counties (Tll and 12N-R4W) south 
of the village of Marquez. The estimated reserves are reported to be 
contained principally in the Jackpile sandstone within the Brushy Basin 
(shale) member of the Morrison formation. 

Gulf Minerals Corp. 

Moderate (3-4 rig) drilling continued throughout the year on the north 
side of Mt. Taylor, along the projected trend axis. Surface and subcollar 
construction counnenced in the shaft area, Section 24, Tl3N-R8W, in late 
fall, rather than the early spring as originally predicted. It is rumored 
that mill plans have been delayed until mining costs have been relatively 
firmly established. 

Homestake Mining Co. 

Production continued from the F-33 Mine, Section 33, Tl2N-R9W, throughout 
the year at an average rate of approximately 2,000 tons per month. Con
siderable N.I.R. ore was discovered above the decline, to the east, which 
has extended the projected mine life into possibly the third quarter of 
1975. An intensive, but short duration, drilling progre.m was conducted on 
the S/2., S/2 Section 30 a11d the N/2, N/2 Section 31, Tl4N-R8W, during the 
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last qt;arter of 1975, _with no significant anomalies bei!:ig deline,.ated.. 

Keradainex. JoiT.Jt Ventur.= 

A limited (1··2 rig) d!"illing progr3m W9s continued on the noxth and enst 
sides of Mt, Taylor., southwest and s01.~theast of the village of San M.ateo. 
Low grade grade anorne,ltet, were discovered in the Poison Canyon Sandstone 
tongue, near the base of the Bxushy Basin (shale) member of the Morrison 
formation, on Sectbn 20, Tl3N-R8W. No significant discoveries a1:e known 
to have been found weat of Marquez. 

Ranchers 

Shaft sinking was completed at the Johnny 111111
, Section 7, Tl3N-R8W, at mid-,. 

year and station construction is nearing completion. Initial attempts by 
Teton Exploration Drilling Co, to complete the first 60 inch ventilation 
hole, north of the shaft, failed as the result of inflows of Dakota water. 
This hole was abandoned after cementing the aquifer, using the reaming bit 
as a plug (the bit was subsequently recovered). The second attempt has 
been thus far successful, this hole is app:roximately 50% completed. 

Sohio & Reserve Minerals Corp. 

Shaft construction on the 1-Bar (east of Bibo) commenced as planned, and 
by years end head frame errection had been completed and sinking commenced. 
County road construction has been delayed as the result of insufficient 
funds. After several delays resulting from drilling problems, a well, 
to provide mill water, was completed into the San Andreas formatioP, 
rather than into the Glorieta as originally planned, but to date has not 
produced sufficient water. This water is to be superheated by solar means 
for mill use. 

United Nuclear-Homestake Partners 

Production continued uninterrupted from the three mines in Ambrosia Lake 
(Sections 23 and 25, T14N-RlOW, and Section 32, Tlli-N-R9W); the Section 15 
mine, Tl4N-R10W, remaind inactive aside from approximately 200 tons pro-
duced Semi-monthly to fulfill production conimitments. No new significant 
ore bodies were discovered, but numerous N.I.R. sat llite bodies were 
delineated by underground exploration. 

United Nuclear Corp. 

Proq.uction continued from the Section 27 Mine, Tl4N-R9W, in the Ambrosia 
Lake District at a sporatic rate averaging approximately 200 tons per 
day, and from the Church Rock Mine Section. 35, Tl7N,-Rl6W, at an in-
creased rate averaging approximately 1,200 tons per day) but at a much 
lower grade than produced in 1973 (averaging apprqximately 0.20%). Re-
entry was made into the Sandstone Mine, Section 34, Tl4N-R9W, to repair 
detoriated haulage drifts preparatory to mining remaining low grade 
barrier pillars adjacent to previously depleted areas. Surface to under
ground leach injection was started on the east side of the Sandstone shaft 
prior to the re-entry. An intensive (.3-4 rig) drilling program was conducted 
dt!i~ing most of the year :l.n Tl7N-Rl6W on the Navaj.c, Re:3ervation. Several 
anomalous thicknesses of low grade mineralization were encountered by this 
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drilling, but no significant minable ore has yet been discove·ced in. th:i.s 
a ·.cea. 

In addition to tbe: afore discussed. activities, other significant ~:..1te:cest 
have been exhibi'.:e.cl. re.gnrding the co:icentration of surface· explora.tion 
by the PhHli·ps Petroleum Co. in the Seven Lake.s area, by Conoco and 
Mobil :Ln the Crown J>oin area, and by Western Nuclear in the Smith Lake 
area (where th€:y ,'3.rl'.! to commence a. dedine in early 1975). No significant 
progress has been achieved regarding the Exxon-Nava.jo Tribe j·oint venture . 
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January 31, 2023 Report Reference, (KMNC 
1975b), (KMNC. October 28 1975. Section 35 

Production.), Rio Algom Mining LLC, Ambrosia Lake 

West site, License SUA-1473. 



To J.M. Swales 

FROM Bi 11 Young 

KERR-McGEE NUCLEAR CORPORATION 
INTERNAL CORRESPON_DEr,-JCE 

DATE. October 28, 197 5 

SUBJECT Section 35 Production 

Through September 1975 Section 35 exceeded the forecast by some 62,000 
pounds. During the latt~r part of·September, as projected mining areas 
were completed·.until they could be filled, I realized we had a very sub
stantial shortfa 11 of sandfi 11. ~ve experienced subs tan ti al ra i nfa 11 in 
July and· August and fi 11 i ng vii th bl ow sand from the p.i t was greatly 
reduced. At this time I started investigating the problems in the pit 
and:at the plant. · 

· Originally it was projected that we had a depth of+ 90 ft. of good sand 
at the pit .site·. The bottom of the existing pit, which varies in depth 
.from 12 to 20 feet, is at the top of very wet material. The pit is .. 
approximately 500 X 400 feet in area size,,so approximately 120,000 tons 
had been excavated from ·the pit. The people who control or .ovm the 
surface ri gl1ts· on Section 35 are deeply ·concerned over the surface area 
vJhich Ke·rr-McG-ee has disrupted - mine plant, ore stockpile area, ponds, 

· vent hole sites, and the: sand pit. If vJe are to continue with bl ow sand 
filling, we will have to go deeper with the pit. I had Jay Smith, Geologist, 
make a· study of the pit and his report to me •is included. Also, five screen 
analyses are included. The~e analyses are representative samples frcim 15 ft. 
d.eep pits "B" thru "F" as shovm ·on the map. This material is of no value as 

·fill since 75% is minus 150 mesh. Plus 150 mesh is considered good fill 
material. Four of the trenches !1ad flm'../ing water, so dewatering of. this 
material _may prove to be non-existent. 

·During this time+ 2200 tons of classified mill. tailings were hauled to the. 
· pit and a study made to determine the feasibility of using the sand. The 

cyclones are bypassed in the plant and the slurry pumped directly underground. 
This was very.coarse sand compared to the blow sand~ a~proxi~ately 98% being 
plus 150 mesh. This sand has been used pr~viously at Sections 22 and 30 and 
makes excellent fill. At 22 and 30 the sand was put directly into the stoped
out areas through surface drill holes. The project _was successful at Section 
35 ~ith· the exception of pipeline transportation underground. The pipeline 
velocity is apparently not great eno~gh to maintain the sand in slurry. The 
heavier sand would fal-1 out .and plug the line. ·Approximately 1000 tons of 
this sand is still available and will be hauled to the sand plant site. We 
will attempt to place it underground at a- lesser percent solids. The solution 
to the problems seems to l.ie somev1here in sand screen size between the blov, 

· sand and· the c_lassified mill tailings. 

The plan now is to haul unclassified mill tailings to the pit and use this 
material for fill. This fill is + 60% of plus 150 screen size. Hauling of 
these tailings commenced as of l.0-.23-7!.i. Tv10 research projects v1ill be con
ducted concerning these tailings. All tailings will be slurried in the plant 
and the first study will be concerned with bypassing the cyclones, and the 
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second study will be conducted by U$ing the cyclones in the plant. to classify 
the tailings. Because of fill problems we have increased supervision at the 
pla~t. Presently Rich Saccany is in charge of the plant with a shift boss 
on each shift. Two of these bosses are mining engineers. Also, a ·mechanical 
engineer has been assigned directly to the sand plant to assist in maintenance 
problems. When tailings are not available for fil.l, tilen sand from the pit 
wi 11 be. -used. · 

In addition to the rainfall in July and August, we have also experienced 
many other difficulties in backfilling. The fill from the pit is very incon
sistent in quality. __ The ingredients of the plant feed will vary from good 
sand to heavy clay; at times will include gravel and clay nodules, and at 
times will be a combination of everything. Therefore, overflow and underflow 
will vary according· to feed. As the pit has expanded in. area, the inconsistency 
of the feed has increased. This inconsistency affects the· pumps, valves, 

·screens, and the feed underground. As more fines go 1nto the underground 
feed, the fill will not drain well causin~ bulkhead f~ilure, failure of the 
gro~nd area around bulkheads, and a considerable loss.of fill back to the 
shaft area being carried· by the water. This, of course, causes many problems. 
The only pump we had available. for·the. plant overflow was a 200 hp ASH. This 
pump is oversized for the job and is not a slurry pump. We have had considerable 
down time at the plant due to this pump. Two slurry pumps have been on order 
for -some months to replace the ASH. The latest information is that these 
pumps will be.delivered the later part of November. We have also had numerous 
nor~al failures on plant ·equipment which has caused considerable down time . 

. The effect of qualified hourly personnel turnover has caused a great deal of 
down time •. Not only the training of new personnel, but also the effect of not 
obtaining good maintenance on loaders· and other equipment, and also the lack 
of accumulation of data. Inexperie~ce and turnover of supervision has also 
had a direct bea.ring on the failure to maintain fill. . 

Our ~ngineering staff, under the direction of Rod Tregembo, is making a 
study of hauling tailings, including pipe instal_lation, etc, an.d costs. 

A cornpreheri~ive·study of sandfill shortfall in the mine was made the week of 
October 6, l.975. This shortfall total was+ 63,000 tons. On January l, 1975 

. we had a. shortfall of+ 20,000 tons. The shortfall I am talking·about is tons 
of fill that should have been placed on these dat.es. From January l, 1975 
through.September l975, we mined 169,734 tons and had a sand plant feed of 
100,000 tons .. Assuming 80% cif fill weight for tons mined. we should have 
placed 136,000 tons of fill~ The more realistic figure would be the tons 
stoped X l. l, to account for development, as fill needed, and we estimate our 
sandfill overflow loss and loss underground as 30% of sand plant feed. Tons 
stoped for the nine-month period was 128,084; · 

Tons fill needed: 
Tons Jill placed: 

128,084 X l.l X 0.8 = 113,000 
100,000 X 0.7 = 70,000 

Sandftll shortfall + 43,000 Tons 
r 
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A summary of stopes ready for fill follows and it should be noted that 
IT]OSt of these stopes need fi.11. before mining can continue in the adjace_nt 
areas. 

STOPE NO. TYPE TONS· OF FILL REQUIRED 

l-5 Leve.l 
0904 Timbered + 9,000 tons 
0905 · Timbered + 3,000 tons 
1302 Open stope . +2,700tons 
1501 E Open stop~ + l ,600 tons 

. 1501W Open s tope + 2,900 tons 
0301S Open s tope + l , 200 . tons · 
0502E Open· stop~ + l , 400. tons 
0601 E. :Timbered ::E: 2,000 tons 

2- l Level. 
2001S -Open Stope + 2,000 tons 
3302 Open stope + 3,200 tons 
3503 Open stope + 4,500 tons 
3504 Open s tope + 2,100 tons 
6001 Comb. Timbered & Open +11 ,000 tons 
6501 Timbered + 9,000 tons 
6507 Open stope .£ 4,000 tons 

2-2 Level 
7204 Timbered :'.:. 4,000 tons 

Total Fi 11 Needed · 63,600 tons 

As: you can see ·from the· above, our total mm, ng sequence has been disrupted . 
. All stoping presently being done is in those areas where timber _is necessary. 
There are five or six stopes we could extract as open stopes, but we are 
not mining these as it would just.give·us more holes in the ground-that we 
would be unable to fill. We have moved people and equipment to obtain the
highest possible production without ~ndangering ·the mine. I foresee a 
shortfall of pounds this year, but how many I do not venture to estimate 
at this time. Producticin for November and December should increase .over 
October since many moves in produition re-alignments were made at the mine 
in October. I also propose that we need a competent system of placing 
1500 tons per day of fill and that the fill ingredients be very consistent~ 
Not knowing what the .initial cost 1.Jill be, I have progranmed $250,000 for 
sandfill capital expenditures in-the 1976· forecast.· 

SUMMARY 

l. The feasibility of continuing with blow sand is nil for three re·asons: 

(a) The ingredients that are in the blow sand are very inconsistent.· 
(b) -The over abundance of clay and fines in the blow sand cannot be 

tolerated. 
(c)" The non-availability of blow sand determined from Jay .Smith's 

. s_tudy • 
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2. Continue researching the Kerr-McGee mill tailings. Charlie Stanley 
has assured me that .the United Nuclear tailings would be no better 

· than blow ·sand•since they ground mill heads much finer .than Kerr-McGee 
does. Also, any of our tailings that we can put underground will not 
have to be !;J.CCounted for with the en vi ronmenta lists. · 

3. If we are forced to haul tailings, and I can foresee no.other recourse, 
we s1io·u1d make every effort to simplify the sand plant procedure to . 
lessen the human errors. This is feasible if we do not have to· classify 
tailings at the mine. 

_4: The costs·charged to" sandfill for the first eight months of 1975 
amounted to $291,000 fbr 64,000 tons, or a cost of $4.55 per ton of. 
fill placed. This is an exorbitant cost.· ·rf we haul tailings and 
can consi~tently plac~ 1,000 to 1500 tons-of backfill per day, I would 
predict a lesser cost. 

s.· Even if the cost shQuld prove to be higher than those e~perienc~d to· 
date, these cos.ts would have to be weighed a·gainst lost production, 

· higher underground costs because of excessive moving, and endangering 
the mine and/or the ore reserves. 

6. Many costs that are not shown as sandfil l cost also exists. The excessive· 
time spent cleaning underground sumps; bulkheads breaking because fill 
won I t drain, loss of production because motors cannot move through 
haulages full of sand, excessive pumpwear due to pumping slimes, the 
excessive cleaning out of surf~ce ponds, etc. 

7. It is. also planned to use our crane as a dragline and excavate a· trench 
in ·the bottom of the pit hopeful°ly to 30 ft. in depth .. If we are success
ful in getting-any depth in this trench, we will install flygt pumps and 
determine the possibility of dewatering the material below the present 
pit floor. I recommend that we do this because we may have to use 
blow sand as fill material beca.use tailings might not be available at 
times. · 

8.. Regardless of what route vJe take the mine supervision -and myself will 
have to be more critical of the sand plant operatic~ than we have· in 
the past. 

9. Our ·engineering department to continue their exploration of a sandfill 
system using tailings and to continue with their -expl.oration of costs. 

If more detail is needed please let me know. 

cc: Bill Stevens 
Rod Tregembo 
File 

~~ 
Bill Young 

.. - _ .... --- -- . 
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TO Bill Young_ 

FROM J, W. Smith 

KERR-McGEE NUCLEAR CORPORATION 
11·1 ru-:1-1111. COl<l-:1 '.:.l'(Jl,11.JU IC.I· 

• 
DATE October 22, 1975 

SUBJECT Sand Plant Pit 

I have made an examination 6f the·Sandfill Pit in accordance with your 
request and have been- able to make a few observations·. 

The pit ruri material, as revealed in the present pit walls, COQSists of 
a thin soil mantle, approximately 1 to- 2 feet thick, 8 to 10 feet of 
coarse, friable, blow sand with very little included clay, and 2 to 3 
feet of an older soil zone_.which c·ontains considerable clay and forms 
the present pit bottom. 

In order to examine tqe material below tbe present pit bottom, a series of 
trenches, A thru F shown on the attach~d map, were dug to a depth of 15 
feet with a backhoe. The·se pits were 18 inches wide by 10 feet long and 
were backfilled as· .soon as they were examined. 

Trenches A, B, C, n, E~ and F contained from 4 to 15 feet of a sand-clay 
mixture. The _sand was fine to medium grained; and primarily quartz. This 
material appears to be detritus from the nearby Cretaceous sandstones and 
·shales and was very wet. 

The sand-clay zone· thickened toward the East side of the pit. Below the 
·sand-clay zone in trenches D, E, and F was a layer of very sticky clay; 
trenches B, D, E, and F had water flowing from the pit walls on top of 
this clay layer. The water was estimated to flow at around 5 GPM. Trench 
F had flowing water 4 feet below the pit floor. 

The enti~e area surrounding the sandfill pit is swampy and water is ponded 
on the surface in.several places outside the pit-perimeter. 

Sampl¢s were taken from each of the pits and were submitted to the mill for 
a ·screen analy·sis. 

KM-814-9-A 
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January 31, 2023 Report Reference, (KMNC 
1976a), (KMNC. September 7 1976a. Addendum: 
35/36 Mine Water Treatment Facility. Kerr-McGee 
Nuclear Corporation.), Rio Algom Mining LLC, 
Ambrosia Lake West site, License SUA-1473. 



··-•-._,+/' KERR-McGEE CENTER: • OKLAHOMA CITY, OKLAHOMA 73125 

September 7, 1976 

Mr. Alphonso A. Topp, Jr. 
NMEIA Radiation Protection Section 
P.O. Box 2348 - Crown Building 
Santa Fe, New Mexico 87503 · 

Dear Mr. Topp: 

Submitted herewith is the report describing the 35/36 Mine 
Water Treatment.Facility as requested in your letter dated July 6, 
1976. 

Please note that on page 13 the table for T~_-230 and Pb-210 
values is incomplete. This is due to the difficulty in obtaining 
an isotopic analysis. We expect to have these results shortly. 
When they are available, we will.transmit a replacement page to be 
inserted into the report. 

GDM:ml 

Attachment 

Very truly yours, 
1I {) av!';/, , 

/q,,Y, 7/.Z.i~ 
G.D. Milligan/ 
Environmental Specialist - Admin. 
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KIERR-MCIJfEE PJ'lh7!LIE1Zffl Ct/.HiV)'J?lflliJPJ 
KERR-McGEE CENTER • OKLAHOMA CITY, OKLAHOMA 73125 

September 7,- 1976 

. _ M·r. Alphonso ·A .. Topp,. Jr. 
NMEIA Radiation. Protection Section 
P.O. Box 2348 - .Crown Building 
Santa Fe, New Mexico 87503 · 

Dear Mr. Topp: 

.Submitted herewith is the report describing the 35/36 Mine 
.Water·.Treatment.Facility as requested in .your letter dated July 6, 
1976. .. 

Please note that on page 11 the table for Th-230 and Pb-210 
values i.s incomplete. This is due to the difficulty in obtaining 
an isotopic analysis. Me expect to have these.results shoftly. 
When. they are available, we will transmit a replacement page to be 
inserted into th_e report~ · 

GDM:ml 

Attachment 

Very truly yours, 

y;~j) /,/ A 1 {• A : / a.1// /111 
-. 

/-, ; , 7/lr.,tr:,~~--/ 
G.D. Milligan,~ 
Environme~tal Specialist - Admin. 
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AMBROSIA LAI(E MILL 
REPORT FOR RENEWAL OF AEC LICENSE SUA-616 

UNDER STATE OF NEW MEXICO AUTHORITY 

ADDENDUM 
35/36 MINE HATER 

TREATMENT FACILITY 
AUGUST, 1976 

~ KERR-MCGEE NUCLEAR CORPORATION 
~ KERR-MCGEE CENTER ■ OKLAHOMA CITY. OKLAHOMA 73125 
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TREATMENT FACILITY 
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U NEW MEXICO ENVIRONMENTAL IMPROVEMENT AGENCY 
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Submitted by: 

KERR-MCGEE NUCLEAR CORPORATION 
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INTRODUCTION 

In accordance with a request from the Radiation Protection 
Section, New Mexico EIA, Kerr-McGee Nuclear Corporation is submit
ting the following information· on the Water Treatment Facility for 
m.inewaters discharged from the Sections 35 and 36 mines, Ambrosia 
Lake District. 

We request that our source material license (renewal ipplica
tion submitted in December, 1975), include the 35/36 Water Treatment 
Facility as a part of our Ambrosia Lake Mill. 

The following format first lists each question in the outline 
form requested by the EIA with an answer immediately following. 

1. IX Plant Sfte and Operation 

la. Description of the Plant Site, its locale and 
its relation to populated areas, highways and 
streams (regional map, site map, and site topo

. graph i ca 1 map) . 

RES!P'©lNSE 

The regional map in the Ambrosia Lake Mill li
cense application report shows these mines 1 lo
cations. They are coded in the map 1 s property 
index- as No. 52 (Cliffside, now called Section 36) 
and No. 100 (Elizabeth, now called Section 35). 
This map is Map No. 3 in Appendix I. 

In the Appendix of this report, Map IX-1 is a 
reduced copy of the Ambrosia Lake Quandrangle, 
U.S.G.S., 1957, which depicts the surrounding 
topographical features with other local features 
and structures. Map IX-2 is a schematic scale 
drawing showing the facility layout and its lo
cation in Section 35; T: 14N; R. 9W. 
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lb. Description of plant operation - quantitative 
description of plant processes (flow chart giving 
major process from input to output - annual quanti
ties processed - water budget analysis . 

RESPONSE 

Mine water is ~umped from Section 35 mine at a 
nominal rate of 850 gpm to a set of 4 settling ponds 
connected in series which are located at the mine. 
The purpose of these ponds is clarification of the 
suspended solids. The water is transported via a 
16-inch pipeline 2,400 feet to a sump at the head 
of the #1 algae pond. It is measured through a 
Parshall Flume before entering the sump. The water 
contains an average concentration of 4 mg/1 Uranium. 

The minewater from Section 36 mine passes through a 
settling pond and then gravity flows through pipe
lines to the sump at the head of #1 algae pond. A 
drop-box-baffle arrangement just before the sump 
allows a. split of this stfeam. This mine is current
ly pumping at 1,565 gpm. The average concentration. 
of Uranium is 0.63 mg/1. Due,to the low values present, 
it is not necessary nor economical to process this 
water. However, to operate the IX pl-ant at an optimum 
efficiency, an aver?-ge of 100_.gpm is split off at the 
drop-box and sent to the sump. The remainder directly 
enters the #1 algae pond . 

From the sump, the-process stream is pumped to a water 
tower just outside the IX building. Water enters the 
plant and passes through a split circuit of upflow cas
cade resin columns which reduce the Uranium concentra
tion to approximately 0.5 mg/1. An anion exchange re
sin (e~g. Rohm and Haas Ira 430 resin) selectively ex-

' tracts the Uranium leaving all other constituent con-
centrations essentially the same . 
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The flows given above are subject to large varia
tions due to external factors such as mine produc
tion rates, mine longhole dewateriflg program changes, 
seasonal evaporation rates at mine settling ponds, 
etc. Likewise, the concentrations of Uranium in the 
waters are subject to large fluctuations due again to 
external factors such as production rates, extent of 
oxidation in ore zones being mined, initial comminu
tion of the ore due to varying blasting efficiencies, 
etc. The total effect on flow and concentrations by 
these factors- is uncontrollable. 

Further, i.n the following calculation of the water 
budge~ seepage from the mine settling ponds is not 
taken into account so that the seepage all appears to 
occur in the restricted area. Kerr-McGee does not 
presently measure the mine pond seepage. Thus, we 
do not know how much to deduct from the seepage figure 
obtained for the ponds at the water treatment facility. 

Therefore, the values presented above and in the calcu
lations to follow are estimates basei on short term 
operating knowledge which are subject to daily cha~ge 
as operating needs require. Kerr-McGee does believe 
the calculations are representative of the operating 
conditions that will prevail. 

As the resin becomes loaded with Uranium to approxi
mately 2 lbs/ft 3 of resin, it is removed from the 
columns into a tank truck and transported to the IX 
plant at the Ambrosia Mil·l. The stripped resin is 
returned to the Section 35 IX plant for re-use. See 
Figure 1 for a schematic drawing of the plant flow chart . 

System los~es are resin lost by abrasion estimated to 
be 125 ft 3 /yr . 

With a throughput of 950 gpm, the annual quantity pro
cessed will be: INPUT: Sec·ti'on ·35 Con·tributi'on 

6 
850_ g/m x 1,440 m/daj ~ 365 d/yr = 447 x 10 gal/yr 
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Uranium@ 4 mg/1: 
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447. x 10 g/yr x 3.785 1/g x 4 mg/1 

= 6.77 x 10 3 kg/yr 

Uranium to Ponds@ 0.5 mg/1: 

1,690 x 10 6 1/yr x 0.5 mg/1 • 10 6 mg/kg 

= .846 x 10 3 kg/yr 

10 6 mg/kg 

Of the 100 gpm Section 36 make-up water process~d tn 
the IX plant, it is estimated that 0.3 mg/1 will be 
recovered. 

INPUT: 

100 g/min. x 1440 m/day x 365 d/yr 

= 52.6 x io 6 gal/yr 

Ufa~fum ·@ ·o.63 -~g/1: 

52.6 x 10 6 g/yr x 3.785 1/g x .63 mg/1 

= .125 x 10 3 kg/yr 

Ura~iu~ tb Pb~ds@ 0.33 mtj/l: 

199. x 10 6 1/yr x 0.33 mg/1 

= 6.57 x 10 1 kg/yr 

Tbtal QVantity R~c6V~r~d P~f Year: 

Sec. 35 stream: 6,770 kg 846 kg 

Sec. 36 stream: 125 _kg · - 66 kg 

or 13,200 lbs of Uranium 

10 6 mg/kg 

= 5,924 
= 59 

5,983 

10 6 mg/kg 

kg 
kg 

kg 

All water throughput is released to the #1 algae 
pond. Therefore, flow to the algae pond equals 

850 gpm + 1,565 gpm = 2,415 gpm 
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The algae ponds are encouraged to promote aquatic 
plant 11.fe mainly algae forms, moss and cattails. 
Some removal of radionuclides will occur by plant 
uptake. The extent of this removal efficiency can 
only be estimated at this ti'me (See 2d. l ). The 
main determining factor will be the ultimate plant 
density the ponds achieve. Water is distributed 
across the head end of #1 and #2 algae ponds via 
distribution boxes in order to prevent uneven sil
tation buildup over a long period of time. 

The ponds are connected in series and the #2 pond 
outfall discharges into a concrete raceway (See 
design drawing No. IX-3 in Appendix of this report) . 
At the vortex of the algae pond #2 outfall into the 
raceway, BaC1 2 is added.· Water flows from the race
way into a concrete distribution apron across the 
head .end of the final settling pond. The purpose 
of this pond is to ·settle the sulfate precipitate 
before final disc~arge. Across the tail end of this 
pond is a concrete collection apron which channels 
the water through a Parshall Flume to gage the dis
charge flow. This discharge is released to the un
restricted area. 

The facility is designed to reduce the Ra 226 released 
to meet regulatory limitations currently imposed and 
possibly imposed in the future. For purposes of cal
culating radium released in this report, an average 
of 10 pCi/1 is used. This is 33% of the MPC val~e 
given in 10 CFR 20, Appendix B, Table II. In actual 
practice, the amount released will be less than 10 pCi/1 

The amount collected annually in the treatment system 
wil 1 be: 

INPUT: 

2,415 g/min. x 3.785 1/gal x 1,440 m/day x 365 d/yr 

= 4.8 x 10 9 1/yr (Total Flow) 
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Ra226 input (Section 35 contribution): 

Average Ra 226 cone. 

= 96 pCi/1 

850 g/min. x 3.785 1/gal. x 1,440 m/day x 365 d/yr 

X 96 pCi/1 

= 0.162 X 10 12 pCi/yr 

Ra~ 26 input (Section 36 contribution): 

Average Ra 226 cone. 

= 57 pCi/1 

1,565 g/min. x 3,785-1/gal. x 1,440 m/day x 365 d/yr 

X 57 pCi/1 

= 0.177 x 101 2 pCi/yr 

Ra 226 lnput 

0.162 X 1012 + .177 X 10 12 

= 0.339 x 1012 pCi/1 

or 0.339 x 10 12 pCi/yr + 10 12 pCi/Ci 

= .339 Ci/yr · 

Ra 226 released to general environment at 10 pCi/1 

from final discharge: 

1,800 g/min. x 3. 785 1/gal. x 1,440 m/day x 365 d/yr 

X 10 pCi/1 

= 3.58 x 10 10 pCi/yr 

or 3.58 x 1010 pCi/yr 10 12 pCi/Ci 

= .036 Ci/yr 

Annual amount retained by treatment facility: 

.339 Ci/yr - .036 Ci/yr 

= .303 Ci/yr 
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Water Budget Aflalysis: 

The water budget can b~ expressed by the equation: 

Total Input = Discharge + Seepage + Evaporation 

All· components in this equation can be measured except seepage. 
However, as the balance equation shows, it will be the remainder of 

the volume left after computing the others. 

Input 

Discharge 

Evaporation 

= 4.8 X l O 9 1/yr 

= 3.6 X 10 9 1/yr 

= 48 in./yr net ( 1) from a total pond 

area of 3.8 acres 

= 3.8 acres x 4 ft/yr x 4.356 x 10 4 ft 3 /acre-ft. 
x 2.832 x 10 1 l/ft 3 

= 1.875 X 10 7 1/yr 

or approximately 1. 9 x 10 7 

Therefore, Seepage= 4.8 x 10 9 - 3.6 x 10 9 - 1.9 x 10 7 

= 1.181 X 10 9 1/yr 

.2. Effluent Control Program 

2a. Identification of effluent sources from ·the IX plant 
(if the plant is designed for zero effluents describe 

how this is done). 

RESPONSE 

There are only two radionuclides which are present 
in the minewater in amounts that are of measurable 
significance. 

(l )M. A. Kohler, T. J. Nordenson, and D. R. Baker, Evaporation Maps 
for the United States, Tech Paper No. 37, U. S. Department of 
Commerce, Weather Bureau, Hydrologic Services Division, 1959. 
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These are natural Uranium and Ra2 26 . As shown 

in the calculations of (l)b above, the plant 
is not designed for zero discharge .. The efficiency 
of Ur~nium removal in the flow of highest value 
(Section 35) is 

3.5 mg/1 .;- 4 mg/1 x 100 

= 87.5% 

The IX plant will not affect the Ra 226 concentration 

in minewater. 

Describe waste treatment facilities and amount of 
radionuclides released to air, suiface water and 
groundwater as a design goal (Unat, Th 23 0, Ra 226 , 
Pb 210 and additionally for airborne release Rn 222 

and daughters). 

RESPONSE 

AIR: 

This treatment system is a waterborne system; there
fore; there is no anticipated release to the general 
environs via air that would remotely approach MPC 
v a l u e s . The· o n l y r a d i o n u c 1 i d e th a t co u 1 d b e exp e c t e d 
is Rn due to the accumulation in the ponds of Ra 22 6 . 
Radon daughters from radon released do not grow-in 
for several minutes in any substantial amount and the 
radon release will be long diffused. Measurements 
were taken inside the IX plant for radon daughters 
using an Instant Working Level Meter. Because this 
measurement is in a partially enclosed building (an 
overhead door for vehicles is left open), this can 
be expected to be the area of highest concentration . 
The highest value recorded was O.OO55WL for Rn daugh
ters. This is only 18% of MPC for the urtfestricted 
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area. Another measurement taken outdoors at the 
outfall of the #2 algae pond re~d 0.0015WL which 

is in the ranie of the District's background levels. 
An EPA survey l) shows ambient outdoor Rn 222 concen
trations to range from a mimimum of 0.062 pCiil to a 
maximum of 6.6 pCi/1. In equilibrium, the Rn concen
tration equals WL x 100 or .0015 x 100 = .15 pCi/1. 
This falls well within the range given showing the Rn 
daughters release is insignificant. 

Radon as a source term per se can be calculated from 
the total accumulation of Ra 226 which is 3.7 Ci over 
an 18 year project life (refer top. 17 for calculation 
of the total accumulation). First assumption, for pur
poses of this calculation only, i·s an even distribution 
of the Ra 226 in the 3 ponds . 

First one must calculate lambda (A= radioactive 

decay constant) for Rn. 

A -

A = 

= (where T is the mean life) 

l • 4 4 x T1.: ( m i n ) 
2 

T(min) 

3.83 days x 1,440 min./day x 1.44 

l 

7942 

= 7,942 min . 

_4 
= 1.26 x 10 /min. 

12 _4 
3.7 Ci x 2.22 x 10 dpm/Ci x 1.26 x 10 min. 

= l . 03 

= Activity Rn dpm/min. 

This is total activity. 

(l)"Report of Ambient Outdoor Radon and Indoor Radon Progeny 
Concentrations During November, 1975, at Selected Locations 
in the Grants Mineral Belt, New Mexico 11

, ORP/LV-76-4, Table 2, 
p. 9. 
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Total pond area 

= 166,000 ft 2 

Activity f Pond area 

= 1 . 03 X 1 0 9 f 1 . 66 X 1 0 S 

= 620 x 10 3 dpm/ft 2 /min. 

6.2 x 10 3 dpm/ft 2 /min .• 2.22 dpm/pCi 

= 2,793 pCi/ft 2 /min. 

2,793 pCi/ft 2 /min. x 1 m/60 sec. x 1 Ci/ 10 12 pCi 
x 1 ft 2 /929 cm 2 

l t+ 
= 5.01 x 10- Ci/cm 2 /sec. 

or 50,100 x 10-
18 

Ci/cm 2/sec. 

This is the maximum release rate theoretically possible 
from 18 years of operation accumulatin~ 3.7 Ci of 
Ra 226 • The true rate of release will be much lower 
because certain mitigating factors have not been 
taken into account such as, ill the amount of Ra 226 

seepage into the pond bottom will be of sufficient 
depth to allow some Rn to decay before rising to the 
pond surface to escape; ill the depth of the ponds 
will cause some Rn decay before reaching.the water 
surface; ('3) the Rn decay ingrowth is ignored. All 
of these will lower the emission rate; therefore, as 
stated above, this is the most conservative value 
possible. 

An article in the August, 1976, Mining Engineering 
magazine(l) points out that natural radon gas release 

rates in the Grants, New Mexico, range 11 from 
_18 _18 

l ,598 x 10 to 127,136 x 10 curie per square centi-
meter per second (Ci/cm 2 /sec.l'' The value of 50,100 x 

_18 
10 Ci/cm 2 /sec. falls well within this range showing 

(l)See Appendix of this report for the reprint of the ME article. 
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that Rn release from this water treatment facility 
will be no more than the area background release 
when the treatment system has its maximum radioactive 
accumulation . 

WATER: 
The amount of Ra 226 released in the surface 
discharge is shown above in Section {l)b. (Response 
on page 7). 

The input contribution for Uranium may be expressed as: 

(. 5) mg/1 ( 850 gpm ') + 
, 2, 41 5 g pm_ ( ) ( 100 gpm\ 

· 33 mg/l 2,415 gpm/ 

+ (.63) mo/1 ( 1, 465 gpm) = O 57 mg/1 U cone. - \2,415 gpm · 

Due to evaporation (equal to 48 in./yr net), the con
centration of U will rise over a period of time to a 

number which cannot be easily be determined~ Other 
factors such as aquatic plant uptake (which will vary 
with plant density and water concentration) and soil 

sorbtion rates wi·11 act to lower the concentration 
in the ponds. The overall effect of these opposing 
external factors cannot be calculated. 

Actual analyses will be the only practical criteria 
and these will not be valid until the treatment system 

.. - ··-
has been operated for an extended per i o ct° .. of ti me . The 
Uranium released based on the IX plant design factors 

as shown above is 0:57 mg/1 or 0.57 ·µg/ml. The specific 
activity for Unat is .677 µCi/g, therefore: 

.677 µCi/g + 106 µg/g x .57 µg/ml 
_7 

= 3.8 x 10 µCi/ml 

5 
MPC for s~luble natural Uranium in water is 3 x 10 
µCi/ml to the unrestricted area. Based on the above 
concentration: 

7 5 
3.8 X 10- .,. 3 X 10 X 100 

= 1.267% of MPC 
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"GROUNDWATER: 

The soil in the bottom of the ponds and the sur
rounding area is typical alluvium found in the 
Ambrosia Lake District. It consists of approximately 
25% clay content most o~ which X-ray_analysis depicts· 
as being montmorillonite. Clay has a high affinity 
for fixing ·Ra 226 in a- firm ·bond. (l) The Ra226 
that enters the ground via seepage will not migrate 
over a few feet before being fixed by c_l ay. I ts mi -
gration will be stopped before it reaches th~ unre
stricted area·. 

Uranium is als6 iorbed by soil particles._ The extent to 
whi~h this occurs has not been quantified. However, the same 

. . 

concentration calculated-above for the surface waters 
would be true for seepage to thi sub-surface, i.e~, 
Uranium mJgrating downward by seepage would be only 
1.3% of MPC without~ plant or soil fixation.occurring. 

Th230 and Pb210 ate not measured on a routine basis 
The IX process is specific for Uranium and the 
BaCl2 pr~cip1tation method is s~e~ific for Rai~ 6. 
Part of these oth~r isotopes may be mechanically en
trained in a random manner by the· tre.atment processes. 

Some soil sorbtion or plant uptake is probably involved 
but it has not been quantified~ 

Samples were taken of the raw water ffo~ Sections 35 
and 36 and ·the algae ponds outfall and analyzed ·for 
Th 2 30 and Pb210. Results are in pCi/1. 

Th 230 ·.MPC Pb 210 -:MPC 

Section 35 Untreated -<500 <.25 

Section 36 Untreated <500 <.25 

#2 Algae Pond Discharge <500 <.25 

"<40 <.4 

<40 <.4 

<40. <.4 

{l)"Envi~onmental Survey of the Uranium Fuel Cycle", United 
States Atomic Energy Commission, Fuels and Materials, 
Directorate of Licensing, WASH~l284, April, 1974. 
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Radiological monitoring program (at the IX plant 
itself and transport links from mine to plant and 
plant to mill) . 

RESPONSE 

AIR: 

Transport to the IX plant of radionuclides is in water 
via pipelines so there is no release to the general 
environment . 

The loaded resin is piped from the IX columns into 
an enclosed tank truck. This transfer is inside the 
restricted area. The tank truck unloads the resin at 
the IX plant located at the Ambrosia Lake Mill. As 
natural Uranium (the only radionuclide being transferred) 
has a low order of activity and it is enclosed in a tank, 
there will be no release to the general environment in 
transporting material to the mill area. In the unlikely 
event of a vehicla accident and the tank is ruptured, the 
spill of beads would be cleaned up . 

Based on the description giveri above in 2(b), airborne 
sampling for Rn release cannot be distinguished from 
local background count for Rn at the boundary line. 
Therefore, no airborne monitoring program other than 
occupational exposure measurements inside the IX plant 
is contemplated. 

SURFACE v!ATER: 

l. Points monitored for release 

. 'RESPONSE 

There is only one outfall to the unrestricted area. 
This is through the Parshall Flume at the discharge 
of the final settling pond. 
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Samples will be 24-hour composites taken once a 
month. 

3. Radionuclides measured and measurement techniques 

RESPONSE 

The radionuclides analyzed will be Unat and 

Ra 226 • The Uranium will be analyzed by the fluori
metric method. A description of this process can 
be found in the Ambrosia Lake Mill License applica
tion report starting on page 58. 

Analysis for Ra 226 is performed ~y the precipitation 

and scintillation counting method. 

The sample is filtered through a 0.8µ Millipore 
filter and the radium in the filtrate co-precipi
tated as the sulfate, usi'ng Barium and Lead as col
lectors. The precipitate is filtered and the 
Ba-Pb-Ra sulfates are solubilized with EDTA/TEA 
solution. The Ba and Ra sulfates are then repre
cipitated under controlled pH conditions and mounted 
for alpha counting. Alpha counting is done using a 
zinc sulfide scintillation counter starting at any 
time after a lapse of four or more hours to allow 
for short lived daughters' equilibrium ingrowth fol
lowing precipitation. The time and alpha count data 
are processed to obtain the result using a computer 
program. Practical limit of detection for a one 
liter sample is 0.1 pCi/1. 

GROUNDWATER: 

. As the Uranium concentration will be only approximately 
one-one hundredth of MPC and Ra 226 i~ adsorbed by the 

soil, no radionuclides will reach the unrestricted area. 
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No monitoring of radionuclides in the seepage has 
been scheduled. 

2(c)4 Planned format and content of semi-annual effluent 
monitoring report (1st report: January, 1977) 

RESPONSE 

A narrative report will be submitted which will des
cribe the amount of Uranium and Ra 226 released 
at the final outfall. Any special measurements taken 
during the reporting period will be included. 

2(d) If a waste retention facility is employed: 

1. Quantity of radioactive wastes accumulated annually 
and for the life time of the operation. 

2. Waste disposal and/or stabilization methods employed 
at shutdown of the operation. 

3. Provisions made for retained waste stabilization 
maintenance after shutdown. 

Response to #1: 

Although this facility is considered to be a treatment 
facility for effluent removal, the Uranium does ha~e 
economic value and is therefore a commercially recoverable pro
duct. It will not accumulate at this facility due to 
its being trucked to the mill for processing. The 
amount removed annually is given in the Response to (1 )b., 
that being 5,983 kg/yr. 

The other nuclide removed fr9m the water and accumu
lated is Ra 226 . The annual rate of accumulation 
in the pond system is given in the (l)b. response as 

.303 Ci/yr. 
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The life time of this operation is difficult to pre
dict. Obviously, the IX plant and pond treatment sys
tem will cease when pumping from both mines ceases. 
The life.of the mines is not the same which means flow 

rates will alter in the operations' future. Tentative 
estimates for the mine life of Section 35 and 36 are 
18 years and 7 years, respectively. 

The word 11 tentat_ive 11 is meant as a caution because 
these numbers are subject to change due to several 
major factors, e.g., production rates, market changes, 
labor conditions, technological changes, etc. In-situ 
leaching of the depleted ore bodies may be undertaken 
in the future which would mean continued water processing 
after the mines shut down. 

Estimate of Ra 226 accumulated for the mine life using 
each mines' contribution: 

F r o m ·( 1 ) b . : . 3 O 3 C i / y r x 7 y r _s "' 2 . 1 C i 

For remaining 11 years only Section 35 contributing: 

.162 Ci/yr total input . 

850 gal/min. x 3. 785 1/gal x 1,440 m/day x 365 d/yr 
x 10 pCi/1 (released) 

=l.69 x 10 10 pCi/yr 101 2 pCi/Ci 

= .. 017 Ci/yr 

(This assumes no evaporation or seepage, i.e., this is 
the maximum amount that tould be released therefore, 
the remainder is the amount that could be retained). 

. 162 .017 x 11 yrs = 1.6 Ci acc·umulated 

Total accumulation: 2.1 Ci+ 1. 6Ci = 3.7 Ci 
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It is estimated that 70% of the accumulation will be 
contained in the sulfate precipitate or about 2.5 Ci. 
The other Curie will be in pond sediment and organic 
material from plant uptake. 

If a nominal feed rate of 0.02 grams per liter of 
BaClz2H20 is added, the amount of BaS0 4 precipitate 
formed will amount to 829 tons total accumulation for 
18 years operatio_n: It is estimated that this amount will 
occupy approximately 33,100 cubic feet. As the #3 
pond is 30,000 ft 2 in area, this would mean a final 
depth of the precipitate on the pond bottom of one 
foot . 

Resp·o·n·s·e ·to· ·#2: 

The rapidity of technological advancement and regulatory 
changes on the subject of stabilization will determine 
how this system will be treated at the time of shutdown. 
There are several approaches that can be currently con

sidered. 

(l) These ponds were dug from an essentially flat 
terrain and the removed material used to make 
the dikes around their perimeter. The ponds 

could be dessicated and the material pushed back 
over them then seeded to prevent erosion . 

(2) The precipitated material could be picked 
up and transported to the main tailings pile. 
Likewise, the sediment in the other pond bottoms 
plus all the organic remains of the aquatic life 
could be removed and transported to the tailings 
pile. Then the dikes could be pushed over the 
ponds to form the orJginal contour and seeded. 
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(3) The Ra 226 bearing material could be mixed with 
concrete and cast into blocks. These blocks 
could be transported to any disposal site desig
nated by the NMEIA Radiation Protection Section . 

These examples are cited as three of probably 
many that can be given consideration when the 
facility is shut down. 

Response to #3: 

No provisions have been approved as yet for long 
term_ maintenance of the area due to changing 
policies by regulatory agencies in this regard. 
Current NRC policy is an interim one stating 50 
years of maintenance be provided. Several studies 
are under way by NRC, ERDA, EPA, and others analyzing 
this policy. No doubt further changes will be forth
coming before the end of this facility's life. Kerr
McGee will adhere to the policy that is current at 
the time of facility shut down. 

2e. Provisions made for shutdown decontamination of plant 
facilities. 

RESPONSE 

The IX plant and piping to and from it are exposed to 
low order radioactivity. It is quite likely that the 
plant's components can be used on a new mine project else
where. If that condition at the time of shutdown doesn't 
prevail, then the plant can be sandblasted or cleaned with 
acid to remove the radioactivity and sold for scrap. Any 
parts which cannot be ade~uately cleaned for some reason 
can be sent to a disposal site designated by the NMEIA 
Radiation Protection Section. 
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3. Radiological Safety Program 

a. Describe provisions for monitoring and controlling radio
logical doses to employees who work· in the plant restricted 
area and in the transport links to and from the plant. 

RESPONSE 

Because of the low specific activity of the materials to be 
handled in this water treatment plant it is not anticipated 
that any occupational radiation exposure doses will exceed 
those as set forth in the NCRP Report No. 39. However, to 
insure this, monitoring will be done on a quarterly basis at 
all working stations within the area using a dose rate calibrated 
instrument for gamma radiation. If there is any indication that 
radiation levels would exceed one quarter of the quarterly dose 
rate for any individual working within the plant, then film 
badging would be installed and permanent records would be kept 
on the employee . 

Radon daughter samples will be taken on a quarterly basis at all 
working stations. In areas where the levels would exceed the 0.3 
working level as recommended by the Mine Safety Enforcement 
Administration and EPA, samples would then be taken on a weekly 
basis and records would be calculated on all employees in the 
plant to determine that the four WLM per year standard is not 
exceeded. Because of the low specific activities and low con
centrations of radon in the water, it is not anticipated there 
will be a health exposure problem within-the restricted area. 

3b. Describe measures taken to ensure public non-access to 
restricted areas. 

RESPONSE 

The area will be enclosed by a 3-strand~~drbed wire fence sur
rounding the area as iridicated on map IX-2 in the Appendix of 
t h i s re po rt . The f e n c e w i l l b e po s t e d w i t h 11 Re s t r i c t e d Ar e a 11 
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and 11 Keep Out 11 signs every 300 ft. and on all gates. Gates 
will be locked with a padlock. Treatment facilities will 
be checked by security personnel on all night shifts and on 
weekends at least once per eight (8) hour shift and during 
the day shift operating personnel will check and adjust con
trols at least once per day . 

4. Plant Management 

RESPONSE 

State individuals responsible for plant operations, its 
Effluent Control Program and its Radiological Safety Progra~. 
State qualifications of those responsible for the Effluent 
Control Pr~gram and the Radiological Safety Program . 

Details of the Ambrosia Lake Mill management organization 
were provided in the Ambrosia Lake Mill license application 
beginning on p. 36 . 

One change in organizational structure has been made. The 
Chief Radiation Officer duties have been transferred from the 
Senior Metallurgist to the Superintendent of the Industrial 
Hygiene and Environmental Department. 

The New Mexico EIA Radiation Protection Section was notified 
of this change by letter dated August 27, 1976. The letter 
stated the Superintendent's qualifications. It is to be con
sidered a part of the Ambrosia Lake Mill license application 
and this report. 
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US Uranium Mines and Mills 
Emit Negligible Radiation 
F. L Misaql, US Department of the Interior 

The total amount of radon-222 released into the atmos
phere hy the US uranium mines and mills is only an infi
nitely small fraction of the total amount of radon released 
by the top layers of soil with a high concentration of ura
nium, such as is found in Grants, N. M. Even when com
pared to areas where mineable deposits of uranium are un
known, the amount of radon released by all US mining and 
milling operations is still relatively insignificant. Of course, 
higher local concentrations of airborne radioactivity may 
be observed around stockpiled ore and tailings areas under 
conditions of limited air movement. 

Radon-222 from Domestic Uranium Ores in 1974 
The major source of airborne radiation in uranium mines 

is raclon-222. This gas is the product of radioactive decay 
of uranium-238, whose chain of decay proceeds according 
to the following sequence: uranium-238 -> thorium-234 
➔ protactiniurn-234 ➔ uranium-234 ➔ thorium-2:30 
➔ radium-226 ➔ radon-222. 

The richest natural source of radon is a high-grade ura
niwn ore of about 30% uranium-238 concentration. Cur
rent US annual uranium ore production is 6.44 million tons 
(7.1 million st), containing 0.24% uranium oxide (U30 8 ), 

or rougl1ly 0.20% uranium.1 Thus, the 1974 uranium ore 
output contained (6.44 X 106 ) X (2 X IQ-3) = 12 880 
tons (14,200 st) of pure uranium. A secular equilib
rium between uranium-238 and radium-226 will result in 
the highest buildup of radon-222 in and around the ura
nium-238 deposit. (Radioactive equilibrium is the state at 
which the radioactivity of consecutive elements within a 
radioactive series is neither increasing nor decreasing.) 

Geochemical migration -'.lf elements in the earth's crust 
is a natural process which may lead to the depletion of ra
dium and radon at the site of origin and to their buildup in 
other geological fo:rmatio1. ,;. J'viilling of uran;um ore leads 
to the separation of radiu.,1-226 from uranium-238. From 
98.0 to 99.8% of the radium contained in the mined ore 
ends up in tailings ponds in solid form. The tailings con-_. 
sist of 80% sand and 20% slimes. The latter carry the bulk 
of radium. From 0.05 to 0.20% of the original radium-226 
is allowed to precipitate along with the uranium concen
trate, while the liquid waste may carry from 0.15 to 0.30% 
of the radium.2 

From the foregoing data, the total activity of radon-222 
released to the surface environment from US mines and 
mills in 197'1 can be calculated. At equilihriurn, the ratios 
between the amounts of successive members of the series 
remains constant. Since the specific activity of uranium-
238 is 3.33 X 10-7 curies per gram (Ci/g), the radium-
226 activity will amount to (1.42 X 10~ st) X (9.0i2 
X 105 gm/st) X (3.33 X 10-7 Ci/g) ~ '1290 curies per 
year. Radium-226 will generate an equal amount of raclon-
222 in tenns of activity. However, not all of the ra<l_on gen
erated u~• radium leaves the rock. On the average, only 
30% of th<:: available gas has a chance to enter the environ
ment:3 4200 X 0.30 =" 1287 curies. Thus, all mining and 
milling operations in the US could theoretically generate 
1287 curies of radon in 1974. The volume of tliis,amount 

MININO ENOINEERS 

of radon activity will be ( 1.287 X 103 curie) X ( 6.6 X 
10- 1 mm3/Ci) X._(6.1 X 10-5 cu in/mm3 ) = 0.05 cu in . 
of radon gas. Not included in the above calculation is the 
part of radon released by _the low-grade ore which remains 
underground. · 

Radon-222 Released from Soil Beds 
The uranium-bearing rock covered with varying thick

nesses of soil or blow sand in Grants, N. l\-L, releases radon 
gas at rates ranging from 1598 X 10-15 to 127,136 X 
10-1s curie per square centimeter per second (Ci/cm2/ 

sec). In comparison, the topsoils of Champaign County, 
Ill., release radon at an average rate of 140 X 10-13 

Ci/cm2/scc4 • Uranium mining is unknown in Champaign 
County. Ohe square mile of topsoil in this county will 
release the following amount of radon annually: (528()'! 
ft2 ) X (929 cm2/ft~) X (140 X 10-18 Ci/cm2/sec) X 
(3.1536 X 107 sec/yr) == 114 curies. At this rate, 31 km2 

(12 sq miles) in Champaign County will produce 1368 
curies of radon per year, which exceeds the approximate 
annual radon-222 release of all US mines and mills in 1974 
-1287 curies. One square mile of undisturbed uranium
bearing soil near Grants, N.?-.-1., with the lowest rate of 
radon release (1598 X 10-18 Ci/cm2/scc) will produce: 
( 52802 ft2 ) X (929 cm2/ft2 ) X ( 1598 X 10-18 Ci/cm2

/ 

sec) X ( 3. 1536 X 107 sec/yr) = 1305 curies of radon 
222-or about the same as that released by all active US 
uranium mines and mills. In areas with the highest radon 
release rate (127,136 X 10.-18 Ci/cm2/sec), the compar
able land area for the release of 1305 curies is approxi
mately 183 X 183 m ( 600 X 600 ft). D 
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January 31, 2023 Report Reference, (KMNC 
1976b), (KMNC. May 28 1976b. Additional 
information to amended SUA-616 to include Section 
35 IX.), Rio Algom Mining LLC, Ambrosia Lake West 
site, License SUA-1473. 

J 
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~ KERR-MCGEE ;i.-f!Clrf/J,fr.Cf.h1PORA-THNV 
'-•••--• KERR-McGEE CENTER ; OKLAHOMA CITY, OKLAHOMA 73125 

May 28, 1976 

Mr. Ted Wolfe 
Radiation Protection Section 
New Mexico EIA 
P. 0. Box 2348 
Santa Fe,· NM 87501 

Dear Mr. Wolfe: 

In accordance wit~ Mr. Millig~n's letter to you on May 11,· 
enclosed you will find design drawings for an lX plant as part 
of the wat~r treatment facility for Section 35/36 mi~e water 
at our Ambrosia Lake operations. 

Five each of the following drawings are enclosed: 

(1) Location~~ general area map · 

(2) IX-building elevation~ s~de view of plant, 
Dwg. #MIX-35-001-W 

(3) IX building elevation, end view of plant, 
Dwg. #MIX-35-012-W 

EK:dh1 
Enclosures 
xc: J. M. Swales. 

Bi.l l Stevens 
C. Stanley 

· Very truly yours, 

z.~ 
Emmerson Kemp 
Manager, Process Engineering 

J. Cleveland 
W. J. Shelley. 
G. 0. Milligan ✓ 



_________________________ .,___ -------- --- ~ ----------

January 31, 2023 Report Reference, (KMNC 
1976c), (KMNC. March 5 1976c. Application for 
NPDES permit to discharge (Short Form for Section 
35 and Standard Form C for combined Section 35-
36). Kerr-McGee Nuclear Corporation.), Rio Algom 
Mining LLC, Ambrosia Lake West site, License 
SUA-1473. 



CERTIFIED MAIL 

Mr. Fred B. Woods 
Chief, Administrative Section 
Region VI, Environmental Protection Agency 
1600 Patterson 
Dallas,- Texas 75201 

Dear Mr. ~Joods: 

Enclosed.is Standard Form C·and payment of $90.00 as requested by you in your 
letter-of February 2, 1976, for Section 35-36 mine wat~r discharge. This will 
ieach ·you later than the requested date due to a difficulty with the discharge 
that co~ld- not be corrected which Mr. W. J. She1ley_discussed with Mr. David 
Peters of your office on Monday, March l. As destribed to Mr. Peters, it was 
recently discovered that the pipeline installed from Section 35 to the settling 
ponds had opened up at the joints as a result of settling a~d essentially all 

· of the discharge of Section 35, instead of flowing to· the pond thus constituting 
the point discharge as described .in the short form filed with your office on 
September 3, 1975, is flowing- independently through an unnamed t_ributary to the 
Arroyo del Puerto; the Arroyo del Puerto flow does not reach navigable waters. 
The operating personnel have elected to correct this situation at the time an 
ion exchange plant and a barium chloride plan£ are installed. This work is 
currently underway and will be completed by approximately July l. 

As .a consequence, we have elected to file an additional short form on Section 35 
. and file the standard form requested with the qualification that Section 35.will 
not be in the combined discharge until the date .of completion of the construction 
of the water treatment facilities described above. 

We conttriue to hold.ciur position that EPA does not have jurisdiction over this 
discharge because it does.not reach navigable waters and are filing these appli
cations in a spirit of cooperation. We do not waive our right to contest the · 
issue with the EPA. 

Please let me know if we can furnish additional or more detailed information .. 

GDM:jm_ 
Encl os\jres 

Very truly __ yours, , ·,., ·' 
A/ IJ.rh4 /~ . -. 
4✓ :Lf./ 7//1..[-7.--A:,~~ 
G. D. Milligan . 
Environmental Engineer 
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KERR-MCGEE NUCLEAR CORPORATION· 
A SUBSIDIARY OF KERR·MCGEE CORPORAllON 

PAY EXACTLv********90*******ooLLARS 00 CENTS 

CHECK NO. 

39-13 

1030 

55878 

I 
COLLARS jCENTS 

90 I 00 
I 

KERR-MCGEE NUCLEAR CORPORATION 

TO THE 
ORDER 

OF 

r 
Environmental Protection Agency 
1600 Patterson 

7 GENERAL ACCOUNT 

Dallas, TX 

L _J 
AU"f'i':}::l{Z!dJW,,.,~Bi:'\ 

TO 
OKLAHOMA CITY, OKLAHOMA 

F'_IDELITY BANK -N.A. l. ... Ill Q :Ji 7 5111 -

KM-201S .. B KERR-MCCEE NUCLEAR CORPORATION 
DETACH BEFORE DEPOSITING 

REMITTANCE ADVICE 
THE ENDORSEMENT BY PAYEE OF THE DETACHED CHECK CONSTITUTES RECEIPT IN FULL 

J Merchant :T2103 FoR THE 1TEMs LISTED BELo.w 
55878 . 

.VOUCHER INVOICE NUMBER OR DESCRIPTION GROSS AMOUNT DISCOUNT NET AMOUNT 

CR. CR. 
I I . I 

I I I 

2 56 16 For standard· forni-C NPDES permit li M0028118 I I 90: 00 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 



NAT.IONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
APPLICATION FOR PERMIT TO D_ISGHARGE WASTEWATER 

STANDARD FORM C - MANUFACTURING AND COMMERCIAL 

S!=CTIOI\J I. APPLICANT AND FACILITY DESCRIPTION 
Unless otherwise.specified on this form all Items are to be completed.• If ar, Item Is not applicable Indicate 'NA.' 

FORM APPROVED 
0MB No. 158-R0I00 

FOR AGENCY USE 

NM 0028118 

ADDITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET AS INDJCATED. REFER TO 

BOOKLET BEFORE FILLING OUT THESE ITEMS. 

1. Legal Name of Applicant 
(see, Instruct! ons) 

2. Malling· Address of Applicant 
(see Instructions) 

Number & Street 

City 

State 

Zip Code 

. 3. Applic'ant's Au.thorl·zed Agent 
(see Instructions) . 

Name and Title 

Number & Street Address 

City 

State 

Zip Code 

Telephone 

4. Previous Application 
If a previous application for a 
National or Federal discharge per
mit has been made, give the date 
of application.- Use numeric 
d_eslgnatlon for date. 

Please Print or Type 

Kerr-McGee Nuclear Corporatio~ 

P. 0. Box .25861 

Oklahoma City, 
Oklahoma 

73125 

G. D. Milligan 

Environmental Specialist - Administrative 
P. 0. Box 25861 
Oklahoma City 

Oklahoma 
73125 
405 236-1313 

Area Number 
Code 

75 9 3 
YR MO DAY 

I certify that I am familiar with the Information contained In this application and that to the best of my knowledge and belief such lnfor.m_atlon 

Is true, complete, and accurate. 

---,---- _ G. D. Mil J. .:...i g=a=-n.,__ _____ _ 
Printed Name of Person Signing 

. Signature of Appllc~nt or ZJ' 
18 U.S.C. Section 1001 provides that: 

,,· ()21i': 
. -~·:•·: 

/:-::::;i~~:}.--~ 
::;:;; .. ~;;::~:~:::;,: 

:~~ 

Envi ranmP,nta 1-5.p.eci a 1 i st Admi n is trat.i ve 
Title 

it11e£ 5 /~:l"---'7 ~.,___,__---
Date A~catlon Signed 

· Whoever, in any matter Within the jurisdiction of any department or agency of the United States knowingly and wilfully falsifies, conceals or 
covers up by any trick, scheme, or device a material fact, or makes any false, fictitious or fraudulent statement or representation, or makes or 
uses any false writing or document knowing same to contain any false, fictitious or fraudulent statement or entry, shall be fined not more _than 
$10,000 or imprisoned not more than fi1•e years, or both. 

EPA Form 7559-23 (7-73) 
1- l This section cpntairrn 3 pages .• 



5, Facility/Activity (see Instructions) 
Give the name, ownership, and 
physical location of the plant or 
other operating facility where dis
charge(s) does or will occur. 

Name 

Ownership (Public, Private or 
Both Public and Private) 

Check block If Federal Facility 
and give GSA Inventory Control 
Number 

Location 

Street & Number 

City 

County 

State 

6. Nature of Business State ttie 
nature of the business conducted 
at the plant or operating facility. 

7, Facility Intake Water (see Instruc
tions) ·Indicate water·Jntake volume 
per day by sources. Estimate 
average volume per day In thousand · 
gallons per day. 

Municipal or private water system 

Surface water 

Groundwater 

Other* 

Total Item 7 

*It there Js·Jntake water from 
'other,' specify the source. 

B. Faclllty Water Use Estimate 
average volume per day In thousand 
gallons per day for the following 
types of water usage at the facility. 
(see Instructions) 

Noncontact cooling water 

Boller feed water 

Process water (Including contact 
cooling water) 

Sanitary water 

Other* 

Total Item 8 

*If there are discharges to 
•other,' specify. 

If there Is 'Sanitary' water use, give 
the number of people served. 

EPA Form 75_50-23.(7-73) 

FOR AGENCY USE 

Sections 35 and 36 Mines - Kerr-McGee Nuclear Corp. 
.SE/4 of NW/4, Sec. 35; and NW/4 of SW/4, Sec.· 36, --
Tl4N, R9W,. Mc.Kinley County, New Mexico (See Section II, 
Item 26, Addition Information) 

□ PUB [X)PRV O_BPP 

□ FED 

Approximately 25 miles north of 
Grants 
McKinley 

·New Mexico 
Underground .uranium mining 

AGENCY usE' 

.N.A. 

N.A. 
N.A. 

N.A.-

N.A.· 

N.A. 
N.A. 

N.A. 
7 .5* 

N.A. 
7 .5* 

360*· 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

thousand gallons per day 

th_ousand gallons per day 

______ people served *See Section II, Item 26, 
Additional Information 

1-2 



I 
11 

9, · All Facllity Discharges and other 
. Losses; Number and Discharge (see 

Instructions) Volume Specify the 
number of discharge points and the 
volume of water discharged or 
lost from the facility according to 
the categories below. Estimate 
average volume p·er-day In thousand· 
gallons per day. 

Surface" Water 

· Sanitary wastewater transport 
system 

Storm water_ transport system 

Combined sanitary and storm 
water tra.nsport system 

Surface lmpoundment with. no 
effluent 

Underground percolation 

Well Injection 

Waste acceptance firm· 

Evaporation 

Consumption 

Other* 

Facility discharges and volume 
Total Item 9. 

• If there are discharges to 'other,' 
specify. 

1 o. Permits. Licenses and Applications 

"Numbe·r of 
Discharge 
. Points 

l 

N.A. 

N.A. 

N.A .. 

N .. A. 

N.A. 

Total Volume U_sed 
or Discharged, 

FORM.APPROVED 
0MB No. 158-R0J00 

FOR AGENCY USE 

Thousand Gal/Day · 

3500 ( See Section II, Item 26, 
.Addi ti ona l Information) 

List all existing, pending or denied permits, licenses anf! applications related to discharges from this facility (see Instructions). 

Issuing Agency For Agency Use 

.:i. 

II 

3. 

11. Maps and Drawings 

Type 61 Permit 
or License 

ID Number 
Date 
Flied 

YR/MO/DA 

Attach all required maps and drawings. to the back of this application. (see Instructions) 

12. Additional Information 

rtfz} Item Number 

EPA Form 7550-23 (7~73) 
GPOB65-70B 

Information 

1-3 .. 

Date 
Issued 

YR/MO/DA 

. Date I 
Denied 

YR/MO/DA 

__ ...; __ _ 

Expiration 
Date 

YR/MO/DA 

79 l 0 19 

------ 79 5 16 
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• FORM APPROVED 
OM£! No. 158-R0l00 

FOR AGENCY 0SE 
STANDARD FORM C - MANUFACTURING AND COMMERCIAL 

SECTION Il. BASIC DISCHARGE DES~RIPTION NM 0028118 

Complete this section for each discharge indicated In Section I, Item 9, that is to surface waters. This includes discharges to municipal sewerage 
systems In which the wastewater docs not go through a treatment works prior to being discharged to surface waters. Discharges to wells must 
be described where there are also discharges to surface waters from this facility. SEPARATE DESCRIPTIONS OF EACH DISCHARGE ARE 
REQUIRED EVEN IF SEVERAL DISCHARGES ORIGINATE IN THE SAME FACILITY. All values for an existing discharge should be repre
sentative of'the twelve previous months of operation. If this Is a proposed discharge, values should reflect best engineering estimates. 

ADDITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION"BOOKLET AS INDICATED. REFER 
TO BOOKLET BEFORE FILLING OUT THESE ITEMS. 

1. Discharge serial No. and Na me , 

a. Discharge Serial No. 
(see Instructions) 

b. Discharge Name 
Give name of discharge, if any. 
(see Instructions) 

c. Previous-Discharge Serial No. 
If previous permit application 
was made for this discharge (see 
Item 4, Section I), provide previ
ous discharge serial number_. 

2. Discharge Operating Dates 

a. Discharge ·Began Date If the 
discharge described below is in 
operation, give the date (within 
best estimate) ihe discharge 
began. 

b. Discharge to Begin Dale If the 
discharge has"never occurred but" 
Is planned for some future date, 
give tt,e date (within best esti
mate) the discharge .will begin . 

c. Discharge to End Date If dis
charge is. scheduled to be discon
tinued within the next S years, 
give the date (within best esti
mate) the discharge will end. 

3. Engineering Report Available 
Check if an engineering report is 
available to reviewing agency upon 
request. (see instructions) 

4. Discharge Location Name the 
· political boundaries within which 
the point of discharge Is located. 

State 

,County 

(if applicabie) City or Town 

5. · Discharge Point .Description 
Discharge Is into (check one): 
(see •Instructions) 

Stream (Includes ditches, arroyos, 
and other Intermittent watercourses) 

Lake 

Ocean 

Municipal Sanitary Wastewater 
Transport System 

Municipal Coinbined Sanitary and 
Storm Transport System 

EPA Form 7550-23 (7-73) 

001 

Sec. 35/36 Mine Water Discharge* 

NM 0028118-001 ·* 

69 
YR MO 

.Ji..A._ 
YR MO 

N A 
. YR MO 

D 

(Mines began operation but water did not· 
reach any surface waterways.) 

Agency Use · 

New Mexico 
McKinley 

N.A. 

[}STR 

OLKE 

DocE 

□MTS 

□ Mes 

11-1 

*See Section II, Item 26, 
Additional. Information 

This section contains 9 pages. 
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... 

Municipal Storm Water Transport 
System 

Well ( I nJection) 

Other . 

If 'other' is checked, specify 

6. Discharge Poi•nt - Lat/Long Give 
the precise location.of the point 
of discharge to the nearest second •. 

Latitude. 

Longitude 

7. Discharge Receiving Water Name. 
Name the waterway at the pain.\ 
of dlscharge.(see Instructions) 

If the discharge Is through a·n out
fall that extends beyond the shore• 
line or Is below the mean low 
water line, .complete Item a. 

8. 

9. 

Offshore Discharge 

a, Discharge Distance from Shore 

b. Discharge Depth Below water 
surface 

Discharge Type and Occurrence 

a. Type of Discharge Check 
whether the discharge is con· 
tlnuous or intermittent. 

· (see ln~tructions) 

b. --Discharge Occurrence Days per 
Week Enter the average num
ber of days per week (during 
periods of discharge) this dis
charge occurs. 

c. Discharge Occurrence -Months 
·1f this discharge normally 
operates (either intermittently, 
or continuously) on less than 
a year-around basis (excluding 

. shutdowns for routine mainte
nance), check the months dur
ing the year when the discharge 
is operating. (see instructions) 

Complete I terns l O and 11 if "'inter• 
mlttent" is checked in item 9.a. 
Otherwise, proceed to Item 12. 

10. Intermittent Discharge Quantity 
State the average volume per dis
charge occurrence in thousands of. 
gallons. 

11. Intermittent Discharg·e Duration 
and FreQuency 

a. Intermittent Discharge Duration 
Per Day State the average 
number of hours per day the 
discharge is operating. 

b. Intermittent.Discharge 
Frequency· State the average 
number of discharge occur
rences per day during days 
when discharging. 

12. Maximum Flow Period Give the. 
time period in which the maximum 
flow of this discharge occurs. 

EPA Form 7550-23 _(7-73-) 

DISCHARGE SERIAL NUMBER 

v\,.;:) .. : 
: 2061{. 

::~·~:;:t:' 

20·1i,;·' 
• .. -;~.:· 

NM 0028118-001 

-□ STS 

QWEL 

O·OTH 

35 __ DEG 

-1.0LDEG 

23 __ MIN 

FO,R AG'ENCV USE 

34 __ SEC 

.19....sEC 

Broad area irrigation (water may breakout of this 

area ·into an ·unnamed ditch into the Arroyo del Puerto; 

_N_._A_. ___ feet 

_N_._A_. ___ feet · 

lziJ (con) Continuous. 

0 (int) Intermittent 

]_days per w~ek 

OJAN □ FEB OMAR 

□MAY QJUN OJUL 

OSEP O OCT .□ NOV 

[]APR 

Q-AUG 

□ DEC 

For ·Agency Use 

N.A. 

_N~·~A=• ___ t.housand gallons per discharge occurrence. 

-N.A. ·. 
__ tiours per day 

NA disc~arge occurrences per day 

Jan Jan From ___ to 

month· month. 

II-2 

fl qw from this 
Arroyo does not 
reach navigable 
waters) 



,i 

1 3. Activity Descrlptio n G Ive a 
narrative description of activity 
producing this discharge,(see 
Instructions) . 

14. Activity Causing Discha111e For 
each SIC Code which describes 
the activity causing this discharge, 
·supply the type and maximum 
amount of either the raw material 
consumed (I tern 14a) or the product 
produced (I tern 14b) In the units 
specified In Table I of the Instruc
tion Booklet. For SIC COdes not 
listed In Table I, use raw.material 
or production units normally used 
for measuring- productlon.(see 
Instructions) 

a. Raw Materials 

SIC Code 

b. Products 

SIC Code 

KM;.~·1 t•••••+ri:r.··,·,}·.:i!•:t-:.,i;t:c>M.:;• .. ·,·· 

1094 

DISCHARGE SERIAL NUMBER 

Name 

Name 

'?X 

NM00281 l 8_:001 
FORM APPROVED 
OMB_No, 158-R0J00 

FOR AGENCY USE 

Water is distharged from mines for dewatering 

purposes. (Sea Section II, ltem 26, ·Additional 
i qformati on) 

Maximum Unit 
Amount/Day (See Table I) 

Shared Discharges 
(Serial Number) 

Maximum· Unit Sh.ared Discharges 
Amount/Day (See Table I) (Serial Number) 

r···,,-··:•-_;,·-\,r, .. :::::,;.13r::: • .-_, /(·:-,,···-.·.{A4h:···:"''·"···--r:t::<: ····r :;:;r. __ x- ••.• A.JSt"'.,. .... ,..•-·-·,··:··•~.,-----.·-····;x·.,< i 

Uranium Ore 1000 * Tons NnnP 

*see.Section II, Item 26, Additional Information. 

EPA Form 7550-23 (7-73) Il-3 



15. Waste Abatement 

a. Waste Ab.atement Practices 
Describe the waste abatement 
practices used on this discharge 
with a brief narrative. [see 
l_nstructlons) 

b. Waste Abatement Codes 
Usl ng the codes listed In Table 
11 of the lnstr.uction Booklet, 
describe the waste abatement 
processes for this discharge In 
the order In v,rhich_ they occur 
If possi!)le. 

••' -~· •. ,,·\.,.L _,._ ,I!···-' •• 

NM00281 l 8-001 
FOR AGENCY USE 

Na rratlve: _ _;W..;..a::.,.t_e;:...;r_f;._l:.....:o:....cw;...::s:.__;t,..c..h'""-r--=o--=u:...;gL.:..h:........:sc.,:ec.;tc..=tc-e.l...,,i.,_.,nc.;;,g_p""'o-'-'-n-"'d-"-s-'-'-n.,._e..,_a .._r __ 

each mine. From these ponds, the water is ~iped 
to a i~cond ·set· of s~ttling ponds. The Company 

plans to install an I-X plant for Uraniilm removal 
and a BaCl2 plant for Ra226 removal. · (See Section II, 

Item 26, Additional Information). 

[ l) PSEDIM (2) MIONOX* (3) MOTHER* 

(4) (5) (6) 

(7) (8) (9) 

(10) (11) (12) 

(13) 
' 

(14) (15). 

(16) 
' 

(17) (18) 

(19) (20) (21) 

(22) (23) [24i 

(25) 

*See· Section II, Item 26, Additional Informat.ion 

EPA Form 7550-23 (7-73) 
11-4 . · 
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DISCHARGE SERIAL NUMBER 

NM0028·118-001 

FORM APPROVED 
0MB No. 1_58-R0J00 

FOR·AGENC'( USE 

16. Wastewater Characteristics 

Check the box beside each constituent which Is present In the effluent (discharge water). This determination Is to be based on actual an~lysls 
or best estimate.(see lnstru.ctlons) 

.. 

Parameter 
E 

Parameter · E 
"' l;\ 

i2l!i., "' ·.2,1:§.) "' ~ ... 
I>,, "'" 

Color Copper 
00080 01042 

Ammonia Iron X .00610 01045 

0 rga nic nitrogen Lead 
00605 01051 

Nitrate 
X 

Magnesium 
X 00620 Q0927 

Nitrite Manganese 
00615 0·1055 

Phosphorus Mercury 
00665 71900 

Sulfate 
X 

Molybdenum 
.X 00945 01062 

Sulfide Nickel 
00745 01067 

Sulfite Selenium X 00740 01147 

Bromide Silver 
71870 01077 

Chloride 
X 

Potassium 
X 00940 00937 

Cyanide Sodium X 00720 00929 

Fluoride Thallium 
00951 01059 

Aluminum Titanium· 
0ll05 01152 

Antimony Tin 
0l097 01102 

Arsenic Zinc X 01002 01092 

Beryllium Algicides* 
01012 '74051 

Barium 
X 

Chlorinated organic compounds* 
01007 74052 

Boron Pesticides* 
. 01022 74053 

Cadmium Oil and grease 
·01027 00550 

Calcium 
X 

Phenols 
00916 32730 

Cobalt Surfactants 
01037 38260 

Chromium· Chlorine 
01034 50060 

Fecal coliform bacteria·. Radioactivity* 
X 74055 74050 

* Specify substances, compounds and/or elements in Item 26. 

Pesticides (insecticides; fungicides, and rodenticidcs) must be reported in terms of the acceptable common . 
names specified in Acceptable Common Names and Chemical Names for the Ingredient Statemellt 011 

Pesticide Labels, 2nd Edition, Environmeri'tal Protection Agency, Washington, D.C. 20250, June I 972, as 
required by Subsection 162.?(b) of the Regulations for• the Enforcement of the Federal Insecticide, 

. Fungicide, and Rodenticide Act. 

EPA Form 7550-23 (7-73) 
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DISCHARGE SERIAL NUMBER 

NM0028ll8-00l FOR AGENCY USE 

17. DescriptlonoflntakeandOischarge (See Section II, Item 26, Additional Info.) 
For each of the parameters listed below, enter in the appropriate box the value or code letter answer called for.(see in.st ructions) 

In addition, enter the parameter name and code and all re~uircd·values for any of the following parameters if they were checked In Item 16; 
ammonla,.cyanlde, aluminum,· arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selen.lum, zinc, phenols, oil and grease, 

· and chlorine (residual). · · 

Parameter and Codi! 

i~j#JJfj 

Flow* 
Gallons per day 
00056 

pH 
Units 
00400 

Temperature (winter) 
• F . 

™~ 74026 

Temperature (summer)· 
o F 

74027 

Bioche_mical_Oxygen Demand 
(BOD 5-day) 
mg/I 
00310 

·Chemical Oxygen Demand (COD) 
mg/I 
00340 

** · Total Suspended (nonftlterable) 
Solids-
mg/1 
00530 

Specific Conductance 
micromhosicm at 25° C 
00095· 

Settleable Matter (residue) 
ml/I 
00545 

InOucnt 

().) (2) 

.. 

"' eo 
"' :, 
> 
< 
>, 

::, 

"' Cl 

(3) 

3. 5xl06 

6.5 

23 

IX 
*Other discharges sharing intake 0ow (~cda! numbers).(see instruction~) 

~Maximum and minimum sample valves are estimated_. 

EPA Form 7550-23 (7-73) 11-6 

Efllucnt 

(4) (5) 

8.3 

10 30 

---- 1700 

.... ., 
0 0. 
>, '- >, 
u. 0 

"' f-. c:: -~ ... 
~ ., ., "' ., 

::, >, .0 >, C. 
[]. E-;;; E C: z < "' "'"'< Cl) 

(6) (7) (8) 

Cont. 

G 

G 

2 G 

1/30 12 G 

G 



17. (Cont'd.) 

. Param_ctcr and Code 

· ;~,Pl 

1 a. Plant Controls Check If the fol
lowing plant controls are available 
for this discharge. · 

Alternate power sou rec for major 
pumping facility. 

Alarm or emergency procedure for 
power or equipment failure 

Complete item 19 If discharge is 
from i;ooling and/or steam water 
generation and water treatment 
additives are used. 

19. Water. Treatment Additives If the 
discharge is treated with any con
ditioner, Inhibitor, or alglcide, 
answer the following: 

a. Name of Material(s) 

b. Name and address of manu
facturer 

c .. Quantity (pounds added per 
mlillon gallons of water treated_). 

EPA Form 7550-23' (7-73) 

(I) 

[?ISCHARGE SERIAL NUMBER 

·NM0028118-00l 

Influent 

(2) (3) 

0 APS 
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N.A. 

11-7 

Efllucnt 

(4) (5) 

FORM APPROVED 
0MB No, 158-R0I00 

FOR AGENCY USE 

'-
0 

t 
C .~ ... "' ::, >, 

[] 
t.:..< 
(6) 

'-
0 

::; ~ 
.0 >, 
E
::i 2 
Z< 

., 
C. 
>, .... ... 
C. 
E 
"' Cll 

(7) (8) 



DISCHARGE SERIAL NUMBER 

NM0028118-001 FOR AGENCY USE 

d. Chemical composition of these 
additives (see instructions). ~I N_._A_. _______________________ _ 

Complete Items 20-25 If there Is a thermal discharge 
(e.g., associated with a steam and/or power genera.lion 
plant, steel mill, petroleum refinery, or any other 
manufacturing process) and the total discharge flow is 
1 O million gallons per day or more. (see Instructions) 

20. Thermal Discharge Source Check 
the appropriate item(s) Indicating 
the source of the discharge. (see 
Instructions) 

Boiler Slowdown 

Boller Chemical Cleaning 

Ash Pond· Overflow 

Boiler Water Treatment - Evapora
tor Slowdown 

Oil or Coal Fired Plants - Effluent 
from Al(Pollution _Control Devlc~s 

Condense Cooling Water 

Cooling Tower Slowdown 

Manufacturing Process. 

Other 

21. Discharge/Receiving Water Temper
ature Difference 

Give the maximum temperature 
difference between the discharge 
and receiving waters for summer 
and winter operating conditions. 

.Summer-
(see Instructions) 

··winter 

22. Discharge Temperature, Rate of 
Change Per Hour 

Give the maximum possible rate of 
temperature change per hour of 
discharge under operating co·n
dltions. (see Instructions) 

· 23. Water Temperature, Percentile 
Report (Frequency of Occurrence) 

In the table below, enter the 
temperature which Is exceeded 10% 
of the year, 5% of the year, .1% of 
the year and not al all (maximum 
yearly temperature). (see ·instructions) 

Frequency of occurrence 

a. Intake Water Temperature 
(Subject to natural_ changes} 

b; Discharge Water Temperat_ure · 

24. · Water Intake Velocity 
(see Instructions) 

25 •. Retention Time Give the length. of 
time, in minutes, from start of 
water temperature rise to discharge 
of cooling water. (see Instructions) 

EPA Form 7550-23 (7-73) 

i~2of 

;:s~;i:l{;;:;: 
NA 

OBLBD 
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OAPOF 
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0MB No, 158-R0J00 

DISCHARGE SERIAL NUMBER 

NM00281 l 8-001 
-FOR AGENCY USE· 

26. Additional Information 

Item. Information 

I-5; I-8; The pipeline from Section 35 primary settling ·ponds-to the secondar.v · 
I-9, I I-1 ; settlinq oonds as shown on- the schematic ha·s sustained a·failure due 
II-7; II-13~ to uneven settlinq of the l i'ne after it was laid. This has resulted 
II-14 b; in the water havin~ to be discharged after it leaves the primary 

II-15; settling ponds. 

II-17; This situation wi 11 be corrected by July l , 1976 when an I-X-plant 

She·ets l and BaCl? plant ·will be constructed. The pipeline will be relaid 
and 2·, Add. during this construction. 
Required Thus, the final co~figuration of these mine waters will be as ·shown 
Info:; and ori the schematic'drawing resulting in a single outfall. 
Schematic . For this reason, the values shown in this application r.efl ect the 

Fl ow ·sheet. combined discharges for fl ow rate and effluent coricentr~tions~ 

. . 

EPA Form 7550-23 (7-73) ll-9 
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FORM APPROVED 
0MB No. 158-R0J00 

FOR AGENCY USE 

STANDARD FORM C - MANUFACTURING AND COMMERCIAL NM0028118 

SECTION ill. WASTE ABATEMENT REQUIREMENTS & IMPLEMENTATION (CONSTRUCTION) SCHEDULE 

This section requires information on any uncompleted Implementation schedule which may have been·fmposed for construction of waste abate
ment facllltlcs. Such requirements and Implementation schedules may have been established by local, State, or Federal agencies or by court 
action. In addition to completing the fqllowing Items, a copy of an official imp.lementation schedule should be attached to this application. 
IF YOU ARE SUBJECT TO SEVERAL DIFFERENT IMPLEMENTATION SCHEDULES, EITHER BECAUSE OF DIFFERENT LEVELS OF 
AUTHORITY IMPOSING DIFFERENT SCHEDULES (Item la.) AND/OR STAGED CONSTRUCTION OF SEPARATE OPERATION UNITS 
(Item le), SUBMIT A SEPARATE SECTION Ill FOR EACH ONE. . 

1. Improvements 

a. Discharge serial Number 
Affected List the discharge 
serial numbers, assigned In 
Section 11, that are covered bY 
this lmplementatici_n schedule. 

-b. Authority Imposing Require• 
men ts Check the appropriate 
Item Indicating the authority for 
Implementation schedule.· If 
the Identical Implementation 
schedule has been ordered by 
more than one authority, check 
the appropriate· items. (see 
Instructions) 

Locally developed plan 

Areawide Plan 

Basic Plan 

. State approved Implementa
tion schedule 

Federal approved water · 
quality standards lmplementa• 
tlon plan. 

Federal enforcement proced• 
ure or action 

State court order 

Federal court order 

c. Faclllty Requl~ement. Specify 
·the 3•character code of those 
fisted below that best describes 
In general terms the require
ment of the Implementation 
scl)edule and the applicable six
character abatement code(s) 
from Table ll"of the Instruction 
booklet. If more than one 
schedule applles to the faclllty 
because of a staged construction 
schedule, _state the stage of con
struction being described here 
with the appropriate general 
action code. Submit a separate 
Section 111 for .each stage of 
construction planned. 

New Facility 

0 

N .A. 

□Loe 
OARE 

□BAS 

OSQS 

OWQS. 

OENF 

□ CRT 

□ FED 

3-character 
(general) 

0 

6-character 
(specific) 

(see Table 11) 

NA 

l. 

Modification (no Increase In capacity or treatment) 

Increase In Capacity 

EPA Form 7550-23 (7-73) 

Increase In Treatment -Level. 

Both Increase In Treatment Level and Capacity 

Process Change 

Ellmlnation of Discharge 

NEW 

MOD 

INC· 

· INT 

ICT 

PRO. 
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FOR AGENCY USE 

This section contains 2-pages. 



FOR AGENCY USE 

2. lmplementatlon Schedule and 3. Actual Completion Dates NA 
· Provide dates Imposed by·schedule and any actual dates of completion for lmpleme~·tatlori steps listed .below, 
Indicate dates as.accurately as possible. (see. Instructions) · · 

lmpleme_ntatlon Steps 2. Schedule {Vr./Mo. /Day) 3. Actual Completion (Yr./Mo./Day) 

a. P.rellmlnary plan complete 

b. Fina! plan su bmlsslon · 

c. Fina! plan comple.te 

d. FlnanclnQ complete & contract awarded 

e. Site acquired 

f. Begin action (e.g., construction) 

g. End action (e.g., construction) 

h. Discharge Began 

I. Operational level attained 

EPA Form 7550-23 {7-73) 
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• 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

APPLICATION FOR PERMIT TO DISCHARGE. 
· ADDITIONAL REQUIRED INFORMATION 

NM0028118 
APPLICATION 'NUMBER 

FORM APPROVED 
0MB. No. 158-R0I00 

OISCHA~GE SERIAL NUMBER 001 

REFER TO DIRECT,IONS ON REVERSE.SIDE BE.FORE ATTEMPTING T-0 COMPLETE THIS FORM 

Parameter 
(Code) 

ftso'f)::i 

Total Vanadium* 

Total Radium 226* 

Soluble Radium 226* 

Totril MnlvhrlPn11m* 

Total Selenium* 

(J) (3) (4) 

0.017 

85 
l. 98 

0.04 

... 
0 
>, 
u 

/ 

C .., 
CJ ·w; 
::, >, 
o--e g 

t.:.. < 

((i) (7) 

? 

2· 

? 

.. 
C. 
>, 
I-
CJ 

C. 
E ,., 

Cll 

(8) ., 

r, 

r, 

G 

REMARKs,
11Ana_lytical Methods· fo.r Parameters not L i.sted i.n Appendix A..:standard Analytical_ 

Methods 11 

Total Vanadium: Refer to 11 Guidel ines Establishing Test Procedµres for An.alysis .of Pol.lutants' ' 
Federql Register Vol 38, No 199-Tuesday, O.ctober 16, 1973,(40 CFR, Part 136) 

Total Radium 226 and Soluble Radium 226: Use Method 305· ·11 Ra,dium 226 by Radon in.-Water 11 in 
Standard Methods for the Examination of Water and.Wastewater, 13th Edition, 
1971, pg 617, or an equivalent method. 

I certify that I am familiar with the information cont.alncd In this report and that to th~. 
best 01 my knowledge and belicf'such Information is true, compl_cte and accurate. 

March 5, 1976 G. D. Milli an 
Date Form Completed. Na.me or Authorized Agent 

"'."See Sec ti on I I, Item 26, · Additi anal Infonilati on 

1 

EPA Form 7550-24 (7-73) 
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NATIONAL POLLUTANT DISCHJ\RGE ELIMINATION SYSTEM 
APPLICATl°ON FOR PERMIT TO DISCHARGE 

ADDITIONAL REQUIRED INFORMATION 

NM00 8118 
APPLICATION NUMBCR 

FORM APP.ROVED 
OMD No, 158-R0J00 

001 
DISCHARGE SERIAL NUMBER 

REFER TO DIRECTIONS ON REVERSE SIDE BEFORE ATTEMPTING TO COMPLETE THIS. F.ORM. 

Parameter 
(Code) 

tcso1f:! 

Totr1l Arc:Pni r * 
Total Cadmium* 

Total.Zinc* 

Total Uranium* 

(I) (2) .(3) 

.005 

. 014 

2.35 

= 
CJ ·- ::, c

•, " ~> 

(5) 

.... 
0 

G' 
C "' 
CJ ~-
::, >, 

[2 
t:..< 

(6) 

... 
0 

"' ~ CJ 
CJ "' .c >, 
E ~ 
::, C 

7- < 

(7) 

2 

2 

2 

CJ 
0. 
>, 
1-
u 
0.. 
E 
" V) 

(S) ... 

r, 

G 

G 

REMARKS= ~Analytical Methods for-Parameters -not Listed in-Appendix A-Standard Analytical 
Methods" 
Total ·uranium: Use p.rbcedure discussed fo the 11 HASL Procedural Manual" .edited by 

Harley; HASL 300 Health and Sa.ftey Laboratory, U.S. Atomi'c Energy 
1973, pg EU-03 or an equivalent method. 

I certify tllat I am familiar with the information contained In \his reporl and Illa\ to the 
best of my knowledge and belief such info, mation i~ true, complete-anc;i accur c. 

March 5 1976 G. D. Milli an 
Dare Form Completed Name of Aull1orized Ag~nt 

*See ·section II, Item 26, Add~tional lnfor~ation 

2 
EPA Form 7550-24 (7-73) 

John H. 
Commission, 



' 1 ••• 

CERTIFIED MAIL--. RETURN RECEIPT RE.QUESTED 

Mr. Fred B. Woods 
Chief, Administrative 
Region VI, EPA · · 
1600.Patterson 
Dallas,. Texas 75201 

Dear Mr. Woods: 

Section 

Enclosed please find a Short Form C and check for $10.00 as application for 
the Section 35 Mine at Ambrosia.Lake, New Mexico. · 

This form-is being filed as a result of a verbal agreement between Mr. David 
Peters of your office and W. J. Shelley of Kerr-McGee. Kerr-McGee has ~re
viously filed for a combined discharge of the Section 35 and 36 mines. How
·ever, we have sustained a failure of the pipeline from the·Section 35 primary 
settling ponds to the secondary settling ponds where the two would comingle. 
It will be July l, 1976 before this. line can be relaid. 

We ha~e submitted to your office a Standard Form C for ~he Secti~n 35/36 dis
charge noting on it also that the Sectioh 35 .discharge is disrupted. ·Mr, 
Peters asked that we provide a Short Form Con Section 35 in th~ interi~. 

Also enclosed you will find a schematic identical to the one provided with 
the Standard Fo_rm C application (NM0028ll 8) except it shows -the point at which 
the.Seciton 35 ·is curren~ly discharging. 

As we stated in our cover letter for the Standard Form C application, this 
discharge does not reach any navigable waters; therefore, we continue with 
our poiit~on that EPA has no jurisdiction over this diicharge and, while we 
are ·filing this application in a .~pirit of cooperation, we do not waive our 
rights to contest this issue with the EPA. 

Please do not hesitate to contact Mr. Shelley or me if you require ao.ditional 
information. 

GDM:jm 
Attachments 

21~~·~. 
G. D. Milligan ~ 
Environmental ~nginee~ 
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@, KERR-MCGEE NUCLEAR CORPORATION 
A SUBSIDIARY OF KERR·MCGE£ CORPORAnoN 
Kf.RH-McCU. Cl:.N1lH Or<LA110:1lA c:nv. OKl.Ali0t,1A 731:~5 

MO, 

D

2
~y 1;:A~1 

3 PAY EXACTLY *******10******** D·O L LARS 00 CENTS 

CHECK NO, 

39-13 
1030 

57593 
DOLLARS I CEN'l'S 

I 

10: 00 

KERR-MCGEE NUCLEAR CORPORATION 

r 
TO THE 
ORDER 

oF· 

Envi_ronmental Protection Agency 
7 

1600 Patterson -· 
Dallas, TX 75201 

L _J 

TO FIDELITY BANK,N,A, 
OKLAl-fOMA CITV 1 OKLAHOMA 

KM·ZOIS·B 

DETACH BEFORE DEPOSITING 
REMITTANCE ADVICE 

GENERAL ACCOUNT 

. KERR-MCGEE NUCLEAR CORPORA"ON 

RUSH RUSH RUSH THE ENDORSEMENT BY PAYEE OF THE DETACHED CHECK CONSTITUTES RECEIPT IN FULL 57593 
T nnrl ~n-ora :T2204 FOR.THE ITEMS LISTED BELOW 

VOUCHER . INVOICE NUMBER OR DESCRIPTION GROSS AMOUNT· 

CR. 
I 
I 

3 56 2 Application. Fee for NPDES Permit, 
I 

Secti·on 35 Mine Wat 
I 
I '· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 

DISCOUNT 

I 
I 
I 

er I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,I 
I 
I 
I 
I 
I 

CR. 

NET AMOUNT 

I 
·1 
I 

101 00 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

---------------------------------------------------------------------------------------------------------



For/II ApJ'ruvcd 
Q,\IU /\'o: J58-[W096 

N·f\TIOtrnL POLLUH.t:rr DISCHf\RGE -ELIMIIIA°l'JOi-1 s·vsTEM 
APP LI CATION FOR PERMIT TO DISCHARGE - SflOIH FORM C 

APPLIC/1H0il 111Jt•:l1ER 

FOR 
f1GEN CY 1-...,___.___._~~-.....___._..__-1 

USE 

To be filed only- by persons engaged in manufacturing and mining 

Do not attempt- ttJ co·mplete this fonn :Lefoi-e reading accomri,rnying instructions 

P}ease print -0r type 

1. flame, address, location; and telephone number of facility riroducing discharge 

A. Name Kerr-McGee Nuclear .Corporation. 
B. Mailing address 

1. Street address Kerr-McGee. Center 

YE/\11 

2. City Oklahoma City . 3. State Oklahoma 
4. County Oklahoma 5. ZIP ·. 73102 

c. Location: 

MO. UAY 

L Street Ambrosia Lak~ Mining Area, Section 35 Mi.ne, 25- miles north-of 

2. City Grants 3. County _ __.M~c ....... K ... i ...,n..,_l .... ey.,.._ _____ _ 
4. State 

D. Telephone No. 

2 , SIC !.__._I_.._.....__. 
(Leave blank)· 

New Mexico 
_4.QS_ 

Area 
Code 

-236-] 313 

J, Number of employees _____ 1_8_0 _______ _ 

If ill you~ ~aste is discharged into a publicly owned waste treatnEnt facility 
and to the best of your knowledge you are not required to·obtain a di"scharge 

.pennit, proceed to item 4. nn1er,iise proceed directly to item 5. 

4. If ~ou meet the condition stated above; check here □ and supply the infonnation 
asked for belo~,. After completing these items, please complete the date, title, 
and signature blocks below and return this form to the proper reviewing office 
without-completing the remainder of the for.m. 

A. Nam~ of organization responsible for receiving waste __________________ __ 

B. Facility receiving waste_:. 

1. ·Name------------------------~-------------

2. Street address------------------------------,--
3. City ______________ _ 4·. County-------'------
.5. State ______________ _ 

6. ZIP --------~----
· · Ufanium ore S._!Q_Principal product, □ raw material (Check onel---------------------,----

6. Princi pa 1 process ______ M-'-1~· n'"'"1"'""'· n,..___ ____________________________ _ 

7, Maximum amount of principal product produced or raw material consumed per (Check one) 

Amount 

Basis 1-99 100-199 200-499 500-999 1000- 5000- -10 ,000- 50,000 
4999 9999 49,999 or more 

( 1) (2) (3) (4) (-5) . ( 6) ( 7) (8) 

A. 0-ay . ' X 
B, Month 

C. Year 

EPA Form 7550-8 (1,73) 



B'. M~xiniu~1 .:i;11ount of princip.1rotluct produced or raw n,.:iterial consw,. r,epol"l~d · 
in item 7, ahov1.:, is 01cc1,urcd in (Ct1eck one): 

n. r}I tons _C. ll bJ rre 1 s D.D bushels fl. lJ pound5 

F.o gallons G.o pieces or units 11.oothcr, ~pecify ____________ _ 

9. (a) Check here if discharge occurs all year~, or 

(t,) Check the month(s) discharge occurs: 

1. □ Janu.iry 2.oFcbruary 3.oMarch 4.0Aprif 5.o May 6.oJune 

7. □ July 8.oJ\ugust 9. o September 10.o Ocioher 11. □ Novemtic r 12. -□ Dec ember 

(c)Checl:howmunydayspcr11cck: 1.ol 2. □ 2-3 3. □ '<-5 4.lb6-7 

10. lypes of waste·~:atcr dischany:id to surface waters only (check as applicable) 

Flow, operating gallons per duy 
Volume treated before 
discharging 

Discharge per 
operating day 0.1-999 1000-4999 5000-9999 10,000- 50,000• tlone 0. 1-

49,999 or more 29.9 
( 1) (2) (3) ( 4) (5) .. (6) ( 7) 

A. Sani ta,·y, daily 
average 

-
B. Coo 1 ing water, e_tc .. 

~a i ly average 

C. Process water, 
daily average X 

D . Maxir.:u111 per oi:-erat-
ing ~ay for total 
dischc1rge (a 11 types) 

11. If any of the three types of waste identified in itemlO either tre·ated or untreated, 
are disc_harged to places ·other than surface ~,aters, check belo1~ as applicable •. 

Average flow, gallons per operating day 
Waste water is 

30-
64.9 
(8)· 

(percent) 

65-
9,1. 9 
(9) 

95-
100 

( 10) 

X 

discharged to: 0.1-999 1000-4999 5000-9999 10,000-49,99CJ 50,000 or· more 

(1) (2) (3) (4) (5) 

A. Municipal sewer system 

B. Underground well 

C. Septic tank 

D. Evaporation lagoon or pond 

E. Other, specify .. 

12.Numberofsepar~tedischargepoints: A~~l B. □ 2-3 C. □ 4-5 D.06 

13.·uame of receiving water.or waters Overland flow to Arroyo de] P11erta 
14 •. Does your discharge conta·in or is it possible for your discharge to contain 

one or more of the following substar.ces ad<led as a result of your operations, 
activities, or processes: amnonia, cyanide, aluminum, berylliu~. c1d~ium, 
chromium, copper_- lead, mercury, nickel, selenium, zinc, phenols, oil and 
grease, and chlorine (r-esidual). A.Dyes B.)Ono 

1·certify that I am familiar with the information cont3inQd in the application and 
that to the best of my knowledge and belief such· information is true, complete, and 
accurate. 

or more . 

(does' oat reach 
waters) 

F. A.· ·McPherson - ---~----------- . Corporate Vtce President 
Printed Name of Person Signing· 
· · s-$-74 
Oat_e Application Signed Signatur-e of Applicant 

U U.S.C. section 1001 provide:, thot: 
Whoever, in .:.iny matter within the jurisdi-ction of uny d,;wrlment or 11Rmcy of th.e United 51~1.es 

knowi111lly snd wi//u//y falsifies. conc.,:JJs, or cover,; up by any trick • .scheme, or device a 

mateiial fnct.,ormllke:1.lUly fols"e, fictiti~us. or lraudJlent statements or r,-pre'!f'Tll,Jlions: or 

makes or usr:i o.ny f.:,Jse writing or i)ocumml kno1,·inS :umo to cont;,,n any fol~e, fi.ctitiou.~. or 

lr11udulenl .~lutonml or entry, sh,i/1 be finod not more than $10.00(.) or impnsoned not more 

than .s yeurs. or both . 

.. • r ;1 n t \ . .,,, , .-

navigahle 



,• .., 

S.ec±.ton.J_,5 
_S_bq[_t.._ 

Approx. 
I; 75oJoOOgpd . 

. :)~· ·._. 
_; J'. 

SeH:lin.9 Porids C~) 
i_. -~·· ~ 

. Nole.: ... 
·· · Th' . 1· /:. ·. _. _ l'S.p1pe. me. 

.-. .... .is curre.nt ly inope.rable.. 
Tt will be.re.store.d 

... ·., .. by J"~!.y IJ 1976. 

SeH.!in3 · . 

Ponds (2) 

... Sec':tio_o_3_6_ . 
. _5_hq£_t_ 

S'ett.!1"3 
Pond·(1) 

. Disc.ha r.9 e 00 I · 
3..,5001 000.9 pd. 

..Scherncd:-i'c of Water. Flew." -------·-· 
___ Sect.ions 35onc!3d.l"li11es ... 

Arn bro 5;~ Lal·f°e!Jr(l.,~ lrerr-fic.G-eefjvJra.r 
Mc.hi()ley County) NevJ_f-lext'co ..... 
Drnv 1r1 Fr: b.-6, 19 7 b P) '·" ! ,,f 2 



January 31, 2023 Report Reference, (KMNC 
1976d), (KM NC. May 11 1976d. Application 
materials to amend SUA-616.), Rio Algom Mining 
LLC, Ambrosia Lake West site, License SUA-1473. 
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~ KERR-MCGEE iVVC1.I:::J;i J)Oi./i;i__/If/iTJ·i}/~,.
·-., "\',_ / 
,_ KERR-McGEE CENTEll • OKLAHOMA CITY, OKLAHOMA 73125 

May 11, 197p 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Ted Holfe 
Radiation Protection Section· 
New Mexico EIA 
P. 0. Box 2348 
Santa Fe, New Mexico 87501 

Dear Mr. Wolfe: -

As per our telephone conversation May 11, 1976, you have requested 
five (5) copies each of the following: 

( 1 ) 

( 2) 

(3) 

Application for Radiation Material License, _form 
RPS-1 6; · 
Report titled "Ambrosia Lake Mill, Report for Renewal 
of AEC License SUA-616 Under State of New Mexico 
Authority", December, 1975; 
Design drawings for an IX plant and its "restricted 
area" as part of a water treatment" facility· for 
Section 35/36 mine water to be added to our mill license 
as an amendment. 

Enclosed you will find copies of items (l) and (2). Item 3 copies 
will be forwarded to you by Mr. Emmerson Kemp, Kerr-McGee Nuclear 
Corp., Oklahoma City, in the near future. 

If we can be of further help, please do not hesitate to call me or 
Mr. Kemp for assistance. 

Very truly, 
.- / /l . 1,/ ',;/; , 

..-t:J, .t,./, '-/;L to/c.: ·•--..../ . 
G. D. Milligan · 

cc: J.M. Swales - w/out attachments 
Bill Stevens - w/out attachments 
C. Stanley - w/out attachments 
J. Cleveland - w/out attachments 
E. Kemp - w/out attachments 
W. J. Shelley - w/out attachments 



, January 31, 2023 Report Reference, (KMNC 
1976e), (KMNC. June 7 1976e. Request of Kerr
McGee Nuclear Corporation for an Adjudicatory 
Hearing and Legal Decision.), Rio Algom Mining 
LLC, Ambrosia Lake West site, License SUA-1473. 
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. . ... 
I 

I. 
I 
\ , 
' " .. 

' 

TWil'• .,,~ ~·:'~, O·C'~') 

Tf.\ 1 •• 11!1,, •'!-'!'~ 
~.,au.? ci!)-.,r..mo 

.. ...... . . •·· .. , ... . ...... . 

June 7, 1976 

i.f:~,- ~- 1,,':1~i .. ·t-
~ r . .o..- ...... 

M:k:. ,;ohn (.•.. \'ihi te 
{flltC5IiUWf1 

JUN 7 1976 

•LH 
Safety & · Env 0 

Re,;s ional Ac11l.ini st ra tor 
U.S. Environmental Protection 
ll.r~g Vm VJ. 
1600 Patter6on Streat 
palles~ Tex~s 75201 

· ept. 

Rt.~:1\~(::t~t Q f ~~~tr-nc:=i:.c.::.1! r,iuclear 
C-0.rp()'t;; U.cm ti.)t' .:'i.n iid J uo i ca tory 
n~a~1.ng and Lt~yal Dec.iaion 

On June 1, l'J1C., r.:~:.r.·:;:·-g.:-=>."1{:-!~ Nt.ll~lr.:l1t.' ~t)YJ)t)l."ation 

("!t~1:r•··=•:c-::;~c• 11
) recE:i\'1;.;.d },J~t~.1~·i:: U:~J~t t.ht~ R•~•-•'!li<w.-s.l l\.dminis~ 

t;r-,:,,t,,n:· h-~,;.5 t:kU:ti.:1,½,,>~ «th..=:it J'i:•.r:mi t Na. r~rl1{1:::Bll8, }.crr
Y.<,.'{;~..\<~ N\lcleil.r Corp,, b~ i;;P'~-~(Y.~ -~nd c;?{f.r;,"7f.:t.!.v1_~ t,~ ~~~")?Cfied 
1'3, 1·,.,l,,1; C \.i.·,t··;·c~ :-1•,,t,~,1· :>tn•·)' 1 ·l 1Q7f.', I! ,r,,.rr-"r;"-;Ae hr:>ri:.>b-> , ~ .. L, • ..:.. lt;.., ..... r...;:\1, •• ,., ... ,._,..# J>, ..... l\r. ~l-•-- _ _ .... l 

., • _,. L. .~ I I>' ,.. I .... •- I ,- --~ ,.; ~-~ 1-. ,\.> • r. ) r, 5 ") ,c :- 'I" ,, . .'!. _, '~--, 1· ,.., .. tr, .. '-'" rt,•,.}\''-•\''••--=t pv.1. .. l.•.•1\\• '••"'•" o,:i..:, ,_, .......... ~ ..... L. .6_-,v, a. .... \,,l\,, .. )w,• \,(:t. ••••, 

h<:.:ii.dJig \Jith n:sp,;:!ct t:::i its ,:~ppilc..~.;t.h1n t(l d1s'..~h-:1t.'c;(e under 
2-,PDES Penni t Ho. Z.'.'.·Wt,nn U,. 

i. ·:th': n;Jr,1·~ ur,;~ ~.,J_{~ ~'t:~{~~) 

the n.;,:,ruC":~.t. i '1.51'. 



}~y ~ ,}C,h!i C. l·?i;:itJ, 
Rf.:gi,x)2.l /1:'1':nini.r:-.t•:>!' 
~ \m"Q 7 , 19 7 6 

. 1' ~9 e 7\~•o 

i.i. Kerr-H-:-G-~-e is th~ m-.··n~r and operator of. 
the r-.111.bl."o~i,1 L,::b::! mi.ni.ng fac.ilities for 
which thr.:1 ?..rJ.g itx~ .. , J. J,.t~-w,i n ist r~h1r- h~E- ae.ter ... 
mined t.n is.s~.2..e U.l-~ -:ili~Ne rt:¼ft.H·t.~nct?d Pnrmi.t. 

iv. Kerr.,.,Hr:.G~"2- v:::r-;:.,;-;.-;; t~) h-::!• subje,-:7t to e~uJnina.c: t, on .$ni5 e-, 1>::-'r:;,-;):f.,;m3~:!hi5t:,n -k.t'id !;:.~, 1•:•:~~:•:<. -an)1 
of iq: er:i~,:,l.CJ}'8~fl or e:on.!'lul i:ant~ av;sil i:!1.il.l'~ 
for ex0.r-:i.inuticin -~n.:J. cr-Qs~.,..e-xl'<rninuti-c,n i.:.t its 
r: >: p{;'h f,r: sJp'."i~~ ~.h:::: ~~=:c.i:~1:::,·=-=~~ t of th-.:! f' r.-~..: t; .id i n g 
Of fie:(~:r:, on h:c.B in::,tier;i o:r l';,1, Li_\t-! nu;itiqn <Jf 
any pa1·ty. '..IT,i:& a·g-rc:.::-F.•~nt by Kerc-~'.,:_{;ee does 
not ccmat.:i. t.ut~ th,.:: '\!c~::1'..iv~r of 11.ny appli•.:::able 
le.gal privil(:'}1'2·$ ,:m1.1 K-::-rr.,,.McGee requests that 
the, F.;Pl ... ~rnd ~~nv ot·tH~ t· intr.~1't::st.c•d r.H?rsons and 

P .. t"t -i r,:,.; tr~ + i, :: ~.. •-..~-,-.,,...-f••'-8 .h·1,"' ;-- "t t"'\ l t· El v t~ :'i. t· c" ·-~- • - :.·.... .- •. •.:-•., .... •:' ,t.""""·'·-! ..... ·-:•- : .":J 't··· ........ '- .. · ,l' .:'-'. .. ) -· 
avai l,;J:ii.,ts 'wit.1·,~~'5·0',;':·o f-..::.r eXcl.l"ilination l.md cro~$-
exuminit lion. 

v. Kc:rr-t;cG\":.1,':. -r~(f,1-e.~t~. ~n adji.uH1~atory h(;-3.r S ng 
al'~c1 l<~-g~1 -L1f.:-•r·i£:i•t: .. .$:; i;!"~ •D:tdt:!r t.u c·o~t.~~-"t. t;.t,t~ 
EJ>A' E:l ju:i:-iB<lictio"- 1.n the circm.matane-2-a and 
t ;,. t'"'lr'"':ntr_~+ +\·r"' i'·'\-~...,•-sa',,,,1).__'a\.., \'?h':,, rr"1n~i~.1~"1-J'~ l""t}fl V ._,..._,.,., • ..Jw ,.. ,..,,..•.,_· r' .... ,,., ~ .. • .~ ... ~: .l~<.;,:,, \•).\ 1,1 ... •~ .,',\..:..., ~ '.,; .:, i.i ..1 -

t:~ hit.:d hl th~ Fs~1T:.ci t tqi~ wl·d (~h it. bt~ l l (~Vt:~t
there is no vali-d. 1.~~u.l and factual ba~is. 
the prtr.tir.ro.l.~c::a rif ,:,.:;,_,:;Ji i8BUe p.ro_p·:1£.-e·:::1 to be 
considered ~-:.re st.;t f'<.ir.th in item {vi1 bclowr 

A. ~iHf.:'.i'H.i;R. '.r'3·:l: f:PA HA£ Nl1 l)J:':£ D.lStH} .. mrn PERHlT 
L1tllrf f,PI-t:YJ.{~~; r·m':·r:~~;o,wr rro 'TWF: 'fF/HE'fr.J\L Ki\<r·rm 
T-'{)7 ,7.,D'I'I m;· CD1~·-·rr.:J.)l, ]J11IBND!-18f-!'r~ (} F' l 'j '( 2, 
runr..rc: r..A'ii t-~--!d.i"li. 

It l.[.; J~t!~~,t·-~~~~-8-?;,~ "\ 1:-:; pc,~~l.t..?~:,1~ t..t-iJit 1:l .. c.c: <.1is
c::hi.i:r:'1)!.~ ~ll\i;>hr,·_:..) lS~•1::?.". s:,1:-i. r.-.;_1Vc':! ·~r~~~(.J 'in,~1v"l.~1~bl,¢ 
walt:,rB. ,: Kf~:r.r-:=-JcG&.& expecls to d~ri,-anfllrate 
during t.hr.· c.:djudio?;_·tcwy he.a.ring thut aiEchnrge6 
into n<.\Vi('~r,'.blt1 ·,,-n1tt'-.t~ ~1o not or.x:ur:. l-\.C:Cordinqly, 

'I. - • • ' r +i , • , ,-, car)i1 t;ni::.s ,'.:>,.·,._:r/ f.<::.·-.:,:-;•:..:taon \)L .. n1:: 5;-t}~·;5--:c."t. J.~ vot<.l 
nf_; beyond the· !tea' a ,:V..!thority. 



Mr. J"ohn C. \•:hi tea_ 
Ro::::; i.on-:d J\c1;-;;inist•:)t 
J1.:im.1 7, 197 G 
_l"><1.CJ(: 7tl )"(:(~ 

B. WBE1'B£R ~BE !I::P1', R?>.B M.JT~IORITY ![I) n-rPOSE 
DlSClUU{;'.;~ 111.-:1T1i'YIO\·m 11'? ~.mr;· AT!Sr..;aC:E o~-
BP,~ PH;~(~t~f .. ~:..rr•--t·l;)~t ~:,1 ... j\PF!t1}\~f.1\'•7'f:. ~~K'i1 lO~~AL 
E "f:•r-• :;-:;-, :-;_•;••To ,•,ss•, -•••.,:-,, ..,..,,._.,..,J::, 7 1•1) ~-· .,..,. • ,-,- ,¥ ½.t'\"') 

.~ 1.i1..} t: :.ot ~ lJ.":'..: ~ l.A'"~ ~..: l., ~I. ...... ~~ l. ~• r.., '.$ :, !. • .,.; •~ .<.~~ :t-,•.~_.!¢,j•, l""l.t~ L: r 

IN 'i'HE .1'.l,'l'B?8/>,'1'IV~-! 1'.11ETJ-llrn 'l'fff. P.-18Cl-LZ·,'!=l.GE 
I.:.It·lI'I'?..T.-!(~·:·.~·s. xt,~ 'Z"t~:r. 1)1::n:-LI.'.r . .r:rrt; .r:; __:-~l.-;r;()f;T.l71)•2;:;E 
HT'rH '.r!Z .P~-Jrn.·r,n·ms OF 1fHE FEI)'i::.-P.--lu.. KhTEH 
i·tii..1.4..W·11,:i-;~ 1.Y,:~}-.-'i-rt,:lL i\CT f...!~mm-ggg•7s- Of -197 2, 
rt.rnLlC. LA~{ '¾1-'51},} ~ 

.Kerr-N.,'.::.'1-°;.S,!:! &·:..1W:!'it.s the.t +.hi';, hH}~~?ai t ion of 
dinchar,;e lir.d.t~tii:::-r~·a 1.:i-11 itF; fr::·d l -~ t.·( pd_c)T.' tr.) 

pt0~ul9~tion or nntion~l effluent guid~lines 
and st a.n<la:r-<lr.: i!:; ·m·i li=,;,,..•f1l l .~m~ i.n,.-::r,T:-.ror.J"r i.::i.te. 
".rh~ limit.ti tio:-is s~t. forth i}~ lh::! i:.i'i--m,;J:.;(~4 p,~r
mit are substanti~lly p~ttern~d aftc~ thG iimi~ 
tations fou.nd in tli.i.:: Inte.rin 1-'inal Efflui£~nt 
Gui~0lln~t ~~d 8t~~~~t~s for tho Ore ~ining 
and Drcie::si.r19 Tn<'i.ns\::.ry, 40 Fed. -HE·<J. 5172""37 
(November 6, 1~76) and hr~, S~ (~¢tr ~ore t~
strictive. The Adminislralor of tho BP~, by 
~.rJ On-1-t·r fl\·,t~·~,.~~ r,;.;~:{ rl, 1976, h.:1.s au:sp:=nded 
$Uch -rnt(:'d.ni f"j ~JrJ.l° \l~ :11.\(: H. ni:· t~ \':m~1 St,md0.rus ,:ts 
ther a.p~:>ly lo the Or,:i.riium~ Radium ,1,rnd VtHi-qcii t.i.,u 
Orr;: 8oh1,.·,,:d.·.1,.·.:;i(itY (~~1hp,::;.rt BJ 1.mtil Hoverr.;ber i, 
1 ~ '16. •.rh.t.£ !".n£pen.ci<:'31 i,,:~f'. ha~~~d , n p,:l. t't t.1f10t1 
serious q}.le:sti~nr:i r.;.f the dilt2.- h:1~1:, ns-\.:·.:3. t.o. 
support portion6 r;f the rE:gulr,t:i.on~:. It: j_g 

qiJ(!~;t i.(1ni<tt.d <: ~+r{~t}ri-:'( th(~ l ~-1·.\~_ t.;t.ior,s in the 
pen,.l t cor1 b,:,., r,·-,.r-::t ·b~:- th(; ut. i l i -~•='ti r:;;n c,f the 
best practicable control technology currently 
~\'t, .l J. ,::..b h•, r.:(.p:::·::~ ~ i.,U. ~~ the) 3 pCi/ 1 1i7:,i t ~ti CIHf.. 

f.or Hf:;ditp, J;J;;~ Ir.; th; a)tf,:i"TH'<t.ivc,, the: pc:r.-td.t 
should pro\'icic: for meidif ication of U.1,.-d t:ationB 
ba~~d ~pon ~fn~J ~tfl~~nt Gui~elines if such 
guiaollnCG arn rnore perrni~siv0. 

c. Wirnrnrr:R rrrm r:r'i\ n1,,s A!YrllOHI'l1'{ m~DEr~ inn~ 
FB{l~W}\L ur.n-;n POT.Ll.i'T'I on CO;::f:f-:(!L l'-1C'f ld·-it'..!•l[}
f-;F.!-':'l'f, 0r \~:i•)i, r·,.m;r.r~ r.h_l·J 9?-~iDO ·-ro n~Posr; 
1,nn'.fl,'I'JC(:;·1~ fir· ~~"K!,.' 1'DIP..~(:'P OH n;f}rf{F:CJ' 
$ORFl1.CE Dlt-:Ul:i-.i::.1~:t: 11 OTHER THl.N l':t.J-nlQRI7-f.P 
BY Tm,; l>l:lr.1-:J '.r. 
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Kerr-McGe~ submits that this !imitation 
is beyonr.1 th,.~ r,-p7:.i.i:; .•·n.atulary authority aB it 
hei_:-; no r.1u1.horit·,r to r-equlate d.is(:h~t:Qc~ 
t.Q t),t; "gurface, \\ if tlil, word II surf ace" means 
the gi:mmd.. r f. thf; ) tud t.=d·-it)i\ is. in.tended to 
cover iH f;cha:rg-e£. to m1rface w«ti:-rs wh·i c.::h .;r.c;! 
Af1_avigable watersr• t.h12.n J.t $\)bmit.~ that t.he 
EPA is witho~t ~tatutory authority to pl~ce a 
lhlii t ~ ti un (it"i a.n "indirec.t i:;urf ~(;(~ c'H,.!;Ch,:"Jrye" 
arid t;.h~ limi tntion Bhou ld be dc:;let.ed • 

i:>. WHE'.f'HEF: T"fffi EI'A Ult£ ,JURIS-DlC'.i'lON OVER THE 
l}lSCHAHGE- n~ c1~~:f'.S1"IOH 11~ .LlG}tl.' Oc' THE 
SUPRFii·m COURT·'"$ D£C1S10N lH 'r}Vi.IN '-t. couHmDO 
P. I. RJ;. ........... _ • ...__,._t,• ...... ,-

on Junr,;: l, l_'j>'fi, tht-: Suprl.~e Court isouac:i 
il tm;.'.mi~r)~.,rs- d(:1::i~ion in train v. P.l.R.G. hold ... 
i.t\g lhr:1t:. t.b~ BFA h;~s TJI) t,s.t~t..hod. t::y unae.r the 
Federal Wnter Pollution Conlrol Act to requlatc 
tht' r.hsr.:-hM\;,(~ S~)tc th-.! Naticm's- 1,•nt.c,n•(i}'f,- of 
c-i::-:t·t~in t..ypes of ri:'idimicd:ivt: r11.;tf~t'tr.i-l.~.;-:...S(1urce 
ma!~t;"!rL;d, sr,~cial .,mcl~~u- ii),,t..1>rL';'t1 t ar-,n byproduct. 
rnuterial. ·rhc:.~ (k~<:i~.d.Qn casts substu.ntit.al 1.10t.\bt 
on the·. ju:d.s<H.cti.ot1 of the .EPA t.W'2-:r .-t.h.(-:. \'.li$
c:hctt9c in '1~5.i~~ticn. 

t. WH8T.H£.H THP. ST7\TR CER'I'IFYiW; AGBNCY K~Y 
r .. ~WF.UJ..~.Y :n~S!S·T ~)I~ ('0?•ii.11'1'10NS :n~ 1'-. T-T:;DER!'!.L 
DISCHARGB PF.R?·H'7' 7'Hl-i.T 1\RE IHCO!-"l5I5'.i'.l:.N'l' 
\U ·m F'f;T.:Jirnhl..« LA t•; • 

'l'he Em".i t\"1r1J::1.:~nt:.al lrnprovement Agenc:y or the 
St.~t.t, of. l~{-:'=rt Ke::.:~ii::o h~!:i• insi~t,.,..• . ..:1 cm <:(!r.·t.l.f ic.ation 
(:(1n1~id.c)l.i.f, relating to dist:h~rgi:, lirnit;.alians, 
rnon i tor in·g i\n·~ th-::~ pr-<~<::) u :} h)l'i of alleged "in
direct" discht,rt.'r(':~ to surface "r-.~i:i.ters th~tt q·(1 

b-:.:-yond f.,·::t~i~rr.:i im1. It is l\~-rr-M.r;·Gt:,:; 1 
$ f.,osi

tii)n U1i:it the provisioni; impiX:;(!:J h 1 t.hf! EPA as 
a re~ulL of st~tc-artc0tion are void and must 
he deleted 

vii. Pr.oprn;r_:.:.z. t;:c::cm:& ~r,d r.-vrd!i t ions r,:;;qui.r~·!d to carry 
out. tlw. inLe.n&r•.(:nt. of t.ht:~ l\(:t,:. are f;et forth in 
t..be disct.rns.ioa of ;i~t,D~:; At a, C, ti. 6.nd E. 
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Kerr-McGee intend~ t0 ~n~e n qood f~tt~ effort to 
n~ac·h the: disc:h~rge !JJ)iH;r.1t;h:,ns refJ;•ic:t.ed in ~:-h~·- ?t'.Oposci;'i 
f,fl~ ,Pt..:nd.t. Nt), ~-:~rnoi&P;1.. It, U{)f:1.r; )'>()'\". h-~it.(~V\~t t\('i'.-tt:~V(~:f, 
t.hat- it, should c~·Hii::,:,d.1,:;-=, ~Jti?:. Ri,:;:.ni.fi.c-a.nt point.f;. notf.~d in thi.s 
P.£;-rp)~~ ~id· R~ ll.lC\-.i:ii'iJ) y. ~ \:, i p f-r:•.::--c-c.--<l t~ requ.e:fl L -:rt~ ad ⇒ ndic:a tory 
h!!-2tr1.nq and a rire:he,;1r.H,;.'.'{ c-c•nfi:::rc-ni'..~·~ in conn."2-~t:1or1 w1. th the 
hearing. It should t2 ck:i:lr 1.'.:tn .thi.; f~cc of the ii:cqvt·st that 
eaoh of tho five issues not0d ~~lscs ~i~~a qua&tla~6 ot f~¢t 
o.nd li.!,'f .~nd fM:-tu . .'31 ~ ::'id.r;~t; Lf j c ~-1~rl i::,::ono,;,,.'(.,:: hW,\l('.~ ar<;! pre .... 
,.~~.'!n't- ih Eill nf Lhf~ r~>h:~.;,i'}i.hW itt'.!;r-;.-:.1 A thrc.i'v{lls E. l!ccordir1gly, 
tln t1cljndi~o:'~trny hc•urin:f is n.__~{;(:t:.:.=;~'r'y. In thr; r:£ r.i;i~r::.i:;t~n<,(:f-:., 
.it: ~ppc~~n,; appropr.i~b:~ thctt. t.h{! ~d.judi.catr)1·v h.t~-~.r:ltv? on the. 
IJ~Qp,::,~:Nl EPl1 PE'!l::ili t;. N,:1. N!·':.OC! 2.8118 be conB0lidi:1.t.cd tr:ith the 
on.--1:;p:}:i.n9 adj udic~ lm:y hi::,:\:.:d.~~i;= ~-=-sr,,,::ctin9 prcipor;-ed EI:A Pe.br.l t 
~as. N~0020524 and NR002~S~2. Pending firtml devi~ion on 
l'+i:; ,..,'h)',..,_tll,)f)'" nc,t•--~ 1•·,,.,, t\..,:"' ~.,,.,..,,~,,,,l. •...,.,.,._...,._'I.~(·~,-,,,. r.-l-~J'-•-,.o l.'to \.-• '-'!...' .. ,_ ...... ) . ... ·.~ '\,.•·,~ J:, .;..:,.~.c..--.. P\•-..... , .. ;1,- .. ._ • .,_:--"rt {11,-~.l- ti/.•'·"•.-1 ..• ,. .......... l.·"·••.• ."+ 

urdk:rr.t.c-H)t:iing tJi;;t: {:c;:;<.:n ;.~~>d ,:!,.H-!'.r-..? provisii.}n nf Permit t~o. 
l--:"¾(}{}~~}lf) ir. slay(:{i r<~r1i1h1g firlal ufJf!DC.y action. 

~~r~&.~•~f'~G RT (:t)t.:-1?t,~n 
K~zr-McGe~ c~rpor~tlon 
r-:e.n:-:1cr:;e~ 1rncltc::c1r corpc;iration 
Kf!rr .. ,!fr-Gee Ceni.:.t-.:r 
(l}~l~lir.)!;1"" City r. Oklc'¼hO\i~a 7312$ 
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C<:~1J ir1f1 b~>i. & l'.im: l h1q 
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., \ \ KERR-McGEE NUCLEAR CORPORATION 
INTERNAL CORRESPONDENCE 

To J.E. Cleveland DATE October 14, 1976 

FROM Dave Kump SUBJECT Slimes Discharge from Section 
35 Sandfi 11 · 

On October 5th th~L..a,r.ea, convered by the slimes overflow from the Section 35 
sandfi-11 pJ,~,rn(t,;"•wa~s1··su-rveyed using gamma radiation meters and eyesight to 
determine ttte boundaries of the· s·1 imes discharge. It was al so noted that 
on the day of the survey the ·sandfill plant was discha_rgi_ng slimes at a 
rate of about 20-gallons per minute. 

To delineate the discharge characteristics, map.No. l shows the entire 
contaminated area( water contamination in light blue and slimes contamination 
in red-and dair.k.blu~). Map No. 2 shows only the area covered by slimes con
tamination and is color coded indicating slimes depth. The entire conta
minated area encompasses about 41 acr·es and has been staked. The area covered 
by slimes encompasses approximately 6.5 acre_s. 

Gamma readings ranged from 0.04 mr/hr at the boundaries to 5.00 mr/hr at 
the center ·of the· sl imes(tota i_ gamma radiation). 

A xerox of a USGS map is also attached_ givi_ng a perspective view of the 
contaminated area. 

Dave Kump 

DK/cs 



3711'1 I 

·1~ ~ ~: rH!J. 
" Si A JW, OJ. '/I' 

'~, 



-- ~-- ~ 

, .. J __ 

Mllf N0,;7, 

!_. •• _,,• .. ' 

/·

1

··-·--: i·~' --·- ·r-1 - --- ·· 
. ,.,, ~- ! -··· _,,,_ ____ 1 

. ! 
i_ ·1 ·. ------i 

· "f=l~:,~::: ... ~110~, 

imiAil. AREA( 54,JRATE"D 
t'; · · ·:> ·· ' l -:ro'8od 
N ;sq . . , YDS .. , . ..J,,, I ,,, •.• ,,, 

1/~~F·:1'\ ~ 
SQ.i FT 
,,,,,,i. ...... :, 

i 
·"f 
l 
' ! 

Jl\7Vl?ATtOJ 
--:··-· --~--- ---!-PERTH,.,_}. 

- 1 0-:-{ IH, 
- I ·/- "° 1i --1 ,, . C. 

- l Z:· '5 •~ 

.:~!~--l--:!.~t- ~: 
·.•· - !, 6 ""-10 . .,L Y"'c. 

',,;.. ·_ 11 

s»: .lQ.-!]6. t\j 
i 





January 31, 2023 Report Reference, (KMNC 
1976g), (KMNC. December 6 1976g. Status of 
Water Control in New Mexico. Kerr-McGee Nuclear 
Corporation.), Rio Algom Mining LLC, Ambrosia 
Lake West site, License SUA-1473. 



/. 

KERR-McGEE N UCl.FAR. CORPORATION 
INTERNAL CORRESPOI-JDENCE 

To J. M. Swales 

r-ROM Glenn D. Milligan 

DATE December. 6, 1976 

SUBJECT Status of Water Control in 
New .Mexico 

Several assertions were made by the EPA/EIA Water Survey team in their 
study of Grants Uranium Belt activities done_ in March, 1975. Some were cor-
rect and some erroneous. The items will be covered under activities given below. 
In the spring of 1976, Dr. Hurst made a tour with Kemp.of the Grants and Church 
Rock areas and-submitted a list for corrective action: All of these items and 

· their status are discussed below. 

Ambrosia Lake: 

Section 30W 

The water is all pumped to 30E ponds thus eliminating it as an NPDES 
discharge point. However, it is periodically tapped by Red-Waldie 
for irrigation use. If this practice continues, it is subject t_o 
NPDES Permit conditions and we will have to build a BaCl2 treatment 
plant at 30W and perhapi an IX plant. The practical solution, offered 
by Billy Stevens, is to run a pipeline from the mill down to Red's µ 
pasture and feed him treated water. I recommend this be done verY'-.._ 
soon before adjudication of the permit might get started again./ 

Mill BaCl2 Plant 

The settling ponds after the BaCl2 treatment seeped badly. This is 
currently being fixed by dessicating the ponds .and discing bentonite 
into the pond bottoms and slopes to seal -them. With a little luck, 
this will be finished by mid-December. Correct operation of this plant 
brings us into compliance for Ra 226 limits proposed in the negotiated 
effluent guidelines. · • 

Adjudication of 30W and IX Plant Discharges 

These ·adjudications are in abeyance largely depending on settlement 
of the industry's suit against EPA over the ~ranium effluent guidelines.· 
Upon their continuation and settlement, we must negotiate 30W out of 
the permit (because it is combined with other mine waters to the mill) 
and re-negotiate the measurement point of the outfall of the mill IX 
plant. It has already been altered by passing it through the BaCl2 
plant. Plans are to alter it furth~r by piping northward across the 
Arroyo del Puerto to the diversion ditch. Its outfall into the ditch 
should be the point of measurement. 



J.M. Swales 
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Mill Tailings Pond 

EPA/EIA claims that seepage from our tailings system impacts ground
water. In the alluvium, we do not believe this to be so. In lower 
formations north of #2 and #8 ponds, there is a potential for ground
water impact by seepage in the Dakota. We are continuing to install 
monitoring holes in specific horizons in this area. Preliminary data 
ind.icates no groundwater by our seepage because there is no groundwater. ~ 
Cleveland-or Orrell can give you a precise update when you go out there"fr . 

The deep ditch along side the #3 catchment basin dam is still function-
ing. This eliminated the overland seepage observed by EPA/EIA that 
entered the Arroyo del Puerto. 

Stability of the dam was questioned by EPA/EIA. Our Serqent, Hauskins, 
and Beckwith study disspelled these assertions. Copies 6~ this report 
have been filed with the State Engineer and six copies went to the 
Radiation Protection Section to be made a part of our mill license re
application. 

Mill License Application 

Our renewal application is still under review. Since filing this applica
tion, we have amended the license to include operation of ponds 9 and 
10, the mill BaCl2 plant, 35/36 Water Treatment Facility, and ponds 11 
through 15. All of these have been approved by the NMEIA Radiation 
Protection Section for operation. 

Pond 9 

Pon~,~ustained a complete failure of the liner upon being filled. >" 
Much of the liner has fJoated to the surface. Any continued addition~ 
of tailings water to this pond would be a violation of our license · 
agreement with NMEIA simply be.cause the pond is not operating in the-. · 
manner we prescribed. The liner has been punctured in many places with 
some "burp" valves installed; however, it still contains air bubbles. 
There is a great liklihood the liner is beyond repair and will have to . J/4 
be replaced. As a minimum, the pond must be dried out in order for uS~f\~l}.J"'...../ 
to correctly assess ~r;~ /il~~ 
Diversion Ditch • ~-{"}f-
At this time, construction is 
peared in the ditch and it is 
a solution. 

90% complete. Seepage from #6 pond ap
currenJ;½~gated to determine 
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SPCC Plan 

An SPCC (spill prevention control ·and countermeasure) plan has been 
devised for the mill but it is not operable. The main problem is 
control of accidental (but periodic) thickener overflow which runs 
down to the-Arroyo del Puerto. The Arroyo will become dry through 
the mill restricted area when the water is diverted into the diversion 
ditch. ~e can then dam that portion of the Arroyo so a spill will be 
contained. 

Provision for control of ruptu.re or leakage of the acid tanks at the ~ 
sulphuric acid plant should also be do~ Cleveland has suggested \._' 
building berms arour'iatlfese tanks on the east~ west, and north side✓. · 
Any acid spill would be directed southward and would flow into #2 
pond. Without berms, any spill now would flow north through th; mi~)Jr 
area and toward Arroyo del Puerto~ If><~ ~ ~ 
Other· Items· in the Mill· Area ~ · 

The EPA/EIA survey.accused the Company of violating water quality cri
teria for Vanadium, Selenium, and Molybdenum released in our minewater 
dishcarges. The reference they cited was the EPA's Water Quality Criteria, 
1972. · This book only recommends. It does not have statutory authority. 
The State has no control regulations on these parameters. In short, for 
these constituents, there are no regulatory controls. By 1980, there will 
be controls under the NPDES permit program. Further, there were ques
tions as to the analytical accuracy of the EPA/EIA survey's work. 

The EPA/EIA survey reported elevated nitrogen levels in wells near the 
junction of San Mateo and the Arroyo del Puerto. The report insinuated 
we did it. After consideration, we concluded that K-M did not create 
this situation, so we dismissed it. 

Section·19 

The water discharge mentioned in the EPA/EIA report has been eliminated 
by piping the water to Section 30 ponds. 

35/36 Water Tre~trilent Facility 

The IX - BaCl2 - pond system is fully operational. Analyses have not 
been returned yet indicating the efficiency of the BaCl2 plant. There 
are three aspects of this system of which I have no current knowledge 
and which I recommend you personally investigate on your field trip. 

,,/5'0ne, have all the leaks in the pipeline from 35 mine ponds to the IX 
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sump been repaired?_ Two, has the restricted area fence been erected? 
r,, Three, although the system is oper(ltional, parts of it have been erect
/ - ed in a 11 bare-bones 11 manner and therefore needs finishing work to com

plete the facili~y thereby helping to guarantee its -future efficiency. 

Discharge from this.facility should always be directed due south. If 
it flows southwest as ·Dr. Hurst observed, it will fl.ow around the southern 
berms of-the new ponds #11 and #15. This ·may create conditions. unfavorable 
to their operation. 

35 Sandfill 

Nothing ·has been done to clean up the slime fractions s 
sandfill plant and discharged. tA1 at the 

i 
Church Rock Area: 

Church Rock·r-Minewater 

Verbal approval has been·obtained from the State Engineer from the con
struction of ponds #4 and #5 and bids for the work are being made. 

A test to floe the suspended solids has met with success so that con
trol of this pollutant can be maintained even without ponds #.4 and #5. 
Craig recommended the BaCl2 plant be left as is untill we can determine 
what will happen to pond #2. 

Church-Rock .I Ground0ater·Monit6ring 

The groundwater monitoring plan has been submited the the U.S.G.S. but 
we have heard nothing back from them. 

·church ROck·r·sanitary Water 

A sewerage lagoon was built to collect the septic water generated by 
the facility. It is located west of the mine in the flat where ponds 
#4 and #5 will be built .. It discharges into a new leach field. 

Church Rock I Drinking·water 

The potable water system is not operating. The iodinator has been re
ceived. The water tank needs to be repaired and som~ screens put on 
it and then it must be sanitized. The Culligan people are due out to 
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service the water softener. Upon completion Qf these it~ms, the 
EIA will inspect and clear it for operation. 

Church Rock 1·Runoff Controls 

A partial berm has been built along the south and east faces of the 
waste pile so that rain runoff from the waste pile will be channeled 
into #1 pond. Muck was dumped on the south face up to and over the 
fence line. This has been removed and stacked back on top. Now the 
road barditch on the west side can be tied into an extension of the 
south berm thereby catching all runoff from the dump. 

A berm has been built on the north side of the property to prevent 
runoff from outside the disturbed area from running onto the disturbed 
area and getting contaminated. This water is channeledinto the west. 
barditch of the·mine road and runs into the Arroyo. 

Water falling and running across the mine area will be channeled into 
the new ponds #4 and #5. 

Businees Lease #756 

Art Robertson 1 s group has been given the State forms for the waste 
disposal system. I will file these with the EIA when they are returned 
to me. 

No appropriation of the drinking water will need to be applied for with 
the State Engineer 1 s office because the area is not in a 11 declared 
basin 11

• No clearance is needed with the EIA, but we will contact them 
anyway to satisfy them the system will meet upcoming EPA drinking water 
standards. 

Church Rock II Archeology_: 

We have contacted the National Park Service to begin the operation of 
11 digging 11 sites# 5 and #6 so that area will be cleared. 

,,;(, ,/1 
~\1 t:;,j~·; ..... 

Glenn D. Milligan 

GDM/cb 

cc: W. J. Shelley 
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KERR-McGEE NUCLEAR CORPORATION 

TO Billy Stevens 

FROM J. E. Cleveland 

Mill License 

INTERNAL CORRESPONDENCE 

DATE July 20,!> 1977 

SUBJECT Envir om:o.en ta 1-Indus trial Hygiene 
Progress Report 

On June 29, 1977 myself and Bill Shelly me1: with representatives of the 
New Mexico Environmental Improvement Agency-Radiation Protection Section 
and Water Quality Section. During this meeting we diseussed the use of 
tailing sands as a backfill in underground uranium mines and the release 
of this tailing sands off the restricted area to Ranche.rs Exploration and 
Development Corporation. Ranchers now has a permit issued by the state of 
New Mexico to transfer tailings sand from our restricte:d area to the Johnny 
M Mine for backfill in underground. stope production. The permit will 
require a series of assays that need to be maintained for the protection 
of the people handling the tails from .the mill to the :mine and also a 
ground water and mine water monitoring system that must: be employed. 
During the discussion the Environmental Improvement Age:ncy did say that 
a permit similar to that that has been issued to Ranchf;::rs will be added 
as a addendum to our present mill license which is up for consideration for 
renewal. Presently the state of New Mexico plans to review the Kerr-McGee 
license concurrently with the Anaconda license. This should start sometime 
Jn the latter part. of August with a full meeting betwe'E:n company officials 
and the state officials sometime in September. At this time our ap_plication 
will be reviewed in detail with us and the state of Ne,;,:r Mexico will then 
inform us what they will further require for renewal of the licenseo 
If agreements can be reached between the two parties the Kerr-McGee license 
will be issued in January or February, 1978 that will extend for a full 
5 year term. The Water Quality Section of the EIA also inferred that an 
addendum will also be attached concerning ground water to our mill license 
and they will require a ground water discharge plan to be filed. 

Section 35 - Sandplant 

The tailings discharge from the Section 35 plant is approximately 90% 
removed and transported to the pit around the Section 35 sandplant •. From 
6-18 inches of fine slimes had to be transported from south of the Section 
35-36 road to this area. Gamma radiation checks were 1made throughout the 
area and almost all areas were brought down to less than .1 mr /hr. Only 
1 small area remains to be cleaned up but at the present time this area 
is still rather swampy and heavy equipment cannot ente·r the area for re
mova1 of the slimes. The areas have all been grated and recontoured and 
seeding is planned in the very near future before the. summer rains. 
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Water Discharges 

On July l, 1977 the l\'PDES permits currently under judication with the 
Environmental Protection Agency will require much tighter controls on dis
charges from mines and mill. The NPDES permits will. require a 3. 3 pCi/1 
soluble radium on the mill, 3 pCi/1 daily average with lO pCi/1 maximum . 
for total radium at Sections 35 and 36. Attached are· 3 graphs showing the 
concentration of .radium in pCi/1 as disch&rged. Graph #1 shows the total 
radium·for Sections 35 and 36s which.has decreased since April, 1977 to 
a point where we are approaching the 10 pCi/1 daily average with 30 pCi/1 
daily maximum. The graph is divided into' 3 segments which are shown in 
the upper part of the graph p.art marked 1, 2s 3 and 4. On June 2 or 
during the //1 period the barium chloride was -.changed from the tail end 
of //2 pond to the feed of the //2 pond. This would allow more settling 
time to reduce radium content particularly that for tot.al radium. In 
the space 1/2 a second pump was added to the barium chloride system to 
double the amount of barium chloride being added for radium precipitation. 
In Section 3 a cat floe Twas added at the rate of 15 mililiters per minute 
to the head of pond Ill as a polishing agent to insure clear waters to the 
precipitation area. Since that time flocculant has been added to Sec. 36 
and this practice has been discontinued. July 5th, or period #4, only 
one pump was being used for barium chloride, clearing of the water did 
continue to reduce the total radimn concentrations. Assays for last 
week are not yet completed, In Graph /12 the soluble radium shows 
a significant decrease about the same time that the flocculant was added 
to Section 36. It would appear that clear water at the time the barium 
chloride is added to the discharge is very' important since it appears to 
enhance the cap tu :re of the soluble radium and interference from particles 
would tend to keep the radium in solution. This is also evident in 
graph /13 which shows the majority of the time the soluble radium at or 
below the 3 pCi/1 value while the total radium does fluxuate. Much of 
this could be due to the lack of storage ponds, since on June 21 discharge 
was begun f mm the mill at a high rate and continued through the samples 
taken in July. Since the mill has been restarted on January 13 ther·e has 

. been no samples received on the radium to determine the total amount of 
radium present in the water. Several things are now being considered for 
radium remov_al, which include, a mixing box at Section 35 to increase the 
time of precipitation, work remains to be done on the Sectinn .36 floe.cu-

- lating system, and presently additional straw for filter purposes is being 
added to the #3 pond at Section 35-36. 

Environmental Studies by Others 

During the week of July 11, 1977 a biologist from Argonne National Lab
oratory visited the Grants area to collect specimens of the biota for 
assays of radioactive nucliqes. He collected plant life as well as small 
animal life which included prairie dogs, cottontail rabbits and jackrabbits 
that were sent back to the Argonne for detailed assays. He stated he would 
also like to receive when available some of the fish in our ponds along 
with portions of cattle from the surrounding area to determine the amount 
of nuclides taken up into the food ch~in of man. 

-2-
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The EPA Las Vegas Laboratories will be in Grants to sample ciur s_tacks again 
on July 21, 1977 at which time they spend approximately -1 month in the area 
not only sampling stacks and point sources of releases, but also concen
trations of radioactive nuclides and dust particles in the air. The pre
sent plans call for members of the EPA Las Vegas Laboratory to be at the 
Kerr-McGee Millsite for the las_t 2 weeks ~f July and the full month of 
August. On . .July 25, 1977 a group of engineers from the ERDA New York 
Health and Safety Laboratories will be here to sample dust in the crushing 
circuit of the mill. Their main _purpose will be to lool,;. at dust releases 
f mm the crushing and ·grinding proc~sses to categorize these dust particles 
into sizes and assay for percentages of radioactive nucJ.ides in relations 
to the sizes of dust particles. This group plans to spei1d approximately 
2 weeks in the Grants area. · 

Kerr-McGee Environmental Studies 

Presently high volume samples are being taken at all residences around the 
area to determine the radioactive nuclide concentrations and resulting 
exposures of the general populations within the area. Samples being taken 
are being counted for gross alpha activity ·and then sent to the Kerr-McGee 
Technical Center in Oklahoma City where the filters will be examined for 
radioactive nuclides such as·, lead 210 radium isotopes of uranium and 
thorium 230. This is being done to determine what effect the new EPA 
p mposed regulations of 25 miligrams per year exposure to the general 
population from all nuclear facilities. Ground water studies are now 
being completed by Bill Ganus, from the Oklahoma City office, to determine 
the impact of ground water seepage from the tailings and mill area. 
Monitor wells have been completed and assays are now being run to de-

. termine the impact of mill seepage or tailings water seepage of ground 
water areas. This will be required and submitted to the state possibly 
when the mill licensing negotiations are underway. 

The new 25 mr/yr as proposed by EPA and the 4MM regulation as proposed 
by Nuclear Regulatory Commission will require additional environmental 
samples that will take radioactive analysis or the various nuclides in 
uranium or/and milling from uranium through lead 210. The elements 
uranium thoriui,i, radium and lead 210 will have to be measured in concen,
trations to determine the effective releases from the restricted areas. 
An AFE is being submitted for additional equipment that will be required 
at the schoolhouse to analyze airborne samples for these materials along 
with samples that willbe required for radon and radon daughters in en-

. vironmental ccincentra tions. 

Industrial Hygiene at the Mines 

Five inspectors from MESA have completed their second radon daughter 
inspection at the Section 35 mine where they spent five days underground 
sampling areas to determine radon concentrations for recordkeeping purposes· 
and exposure calculations. In general they found the mine in much better 
shape tha·n they did in their December, 1976 inspection and comments were 
made by the inspectors complimenting Kerr-McGee on better coverage and 
closer· control throughout the mine. Major problems have bean encountered 
at Section 36, in the. salvage area and travelways. Radon <laughter: con-



t 
l 
i, 

------- -- ------------

C .J-
Page 4 

centrations have risen from 1 1/2 working levels to about 4 working levels 
entering the electrostatic precipitators. This has caused problems as 
rebuild time for the precipitators is veiy rapid and air velocity must 

. be kept high. The primary ventilation system at Section 36 is no.w under 
study and new fans are scheduled to be installed in the very near future. 
A 350 HP centrifugal will be installed on°f/4. The 115 hole will be ·conve :it.ed 
from a 200 HP centrifugal to a 400 HP centrifugal and the 2-125 HP axial 
vane fans on hole //2 will be replaced with 200 HP c.entrifugal,fan. This 
should increase air volumes throughout the-mine and hopefully reduce . 
radiation levels. Radiation exposures at Section 35 and Section 36 are 
higher than the ~maining of the mines. Some· exposures are now showing 
over the .3 average at Sections 30W and 30. Major revisions in ventila
tion will have to be done in the future at Sec.. 30 a1d Sec.. 30W due to 
advancing mining fronts. 

Mill Industrial Hygiene Program 

Several samples th JOughout the mill ·showed over· the maximum permissible 
concentrations, however, time weighted exposur·es were calculated did not 
indicate a over exposure for the 2 week period. Some problems were en
counte :red with exhaust fans being left on, particularly in the crushing 
circuits where exhaust fans ·w_ere found off and both natu Jal u :ranium 
concentrations and dust concentrations exceeded the mpc' s. 

Respirator Prognam 

The respirator p ngram has been set up in the old safety office behind the 
gua :irl off ice in the mill, Respirators will be maintained and cleaned. and re
paired by an environmental sampler. A check-in, check-out system has· been 
initiated where respirators will be -checked in and out for each shift, 
after which •they will be cleaned, filters repaired and replaced and san
itized for the next shift. The mines will also bring used respirators 
to the respirator shop for repair and cleaning. Protection gear such 
as acid plant suits, sandblast hoods, hoods in the yellowoake area will 
also be maintained in this area so that complete suits are available upon 
request that will meet the NRG and NIOSH standards, 

J. E. Cleveland 

JEC/cp 
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January 31, 2023 Report Reference, (KMNC 
1977b), (KMNC. March 14 1977b. Kerr-McGee 
Ambrosia Lake Mill Tailings.), Rio Algom Mining 
LLC, Ambrosia Lake West site, License SUA-1473. 



KERR-McGEE CENTER • OKLAHOMA CITY, OKLAHOMA 73125 

March 14, 1977 

CERTIFIED MAIL - RETURN RECEIPT REQUEST~D 

Mr. Alphonso Topp, Jr. 
Environmental Scientist III 
NMEIA Radiation Protection Section. 
P.O. Box 2348 - Crown. Building 
Santa Fe, New Mexico 87503 

RE: Kerr-McGee Ambrosi a Lake Mi 11 Tailings 

Dear Mr. Topp: 

0 

In response to your letter dated February lO, 1977, we offer the following 
·remarks. 

Your letter ask for comment on four items all _associated with a potential 
failure in the tailjngs structure at our mill; It appears to us the thrust 
of the ·inquiry is directed toward an operational failure rather thqn natural 
catastrophic events.- In our renewal applicatio~ for AEC license SUA-616, a _ 
scenario was depicted of an i.mprobabl e ·flood event. Conservative cal cul at ions 
were-used to draw the·worst case~· Under those conditions, the radioactivity 
released which could not be recovered, i.e., slime material and water; did 
not constitute a hazard to the general population. This calculation was. 
based on a· rain storm which would fill the tailings structure according to 
a memorandum presented by the New Mexico State Engi"neer's office •. This . 

·rain would add over three times the amount of liquid to be discharged than 
is normally held under routine operations. Obviously, a failure under any· 
other circumstances would have a reduced effect. If the most catastrophic. 
event results in no irreparable damage, then the effect of any other fail-· 
ures would be correspondingly smaller. A copy of the portion of the license 
application addressing the catastrophic event is attached for ready reference. 

The structural integ·rity of the tailings dam has_ been studied by an inde_-· - . 
pendent consulting· firm. For review, we refer you to the Sergent, Hauskins 
and Beckwith rep·ort, "Geotechnical and Hydrological Investigation ·Report,. 
Stability Analysis, Kerr-McGee Tailings Dam, Ambrosia Lake, New Mexico~ 
August 31, 1976." Copies of this•report were forwarded to your office on 
September 13, 1976. 

Property damage resulting ·from any failure. would be minimal. Some siltatio.nlt 
which would have to be cleaned up, would possibly result in plant and minor 
pasture loss until it recovered in one to two years.- The channel and 
paral 1 el i_ng topography would keep the flow confined to the Arroyo del Puerto 
where it would finally disappear, probably in t~e vfrinity of the Va-lencia-. 
McKinley County line at State Highway 53. A few head of livestock could 
conceivably be lost but only by a huge flow such as the catastrophic flood 
event. There are no residences along the Arroyo del Puerto channel. 
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Under routine operation, the #1 dam (which receives all solids discharged 
from the mill) has a beach which is maintained between 200 to 400 feet in 
width along the eastern side· of the dam. This portion is where the dam is 
at its highest. By width, is meant the distance from the dam crest to.the 
water's edge. In. terms of true freeboard, normally a minimum of 10 feet is 
maintained. This is sufficient to maintain the minimum beach width. A 
slurry pipeline carrying the mill discharge presently runs along the down
stream side of the dam ap~roximately one-third the way down from the crest. 
This is the #1 slurry pipeline. A second slurry pipeline skirts the western 
side of #1 tailings pond lying along the. #2 dam. This is-called the #2 
slurry ·pipeline (see attached map). 

In the mill, the tailings are slurried in tanks and then pumped into either 
#1 or #2 pipelines. Pressure gages afe installed on this pumping system.· 

· An operator is kept at an adjacent work station and is capable of observing 
these gages at any time. A sudden pressure drop would be indicative of a _ 
pipeline failure. Conversely, a rise in pressure could signal tne pipeline 
:i.s beginning to plug._ A rise of slurry_level in the tanks would also indi
cati this condition.· This ~ondition, permitted to persist, could res~lt in 

. a pipeline failure also. . - ·. 

Failure is averted.by the operator switching the flow to the other pipeline. 
This switch over is easily accomplished "on the fly". · We know this to be so 
because we routinely switch over in normal operations without flow disruption 
when we desire to spigot sand onto a new are~. 

The tailings area and whichever pipeline is in· use, is toutinely checked 
duri_ng each shift. Failure of the #2 pipeline on the western side would . 
have no adverse result as the slurry would empty into the #2 pond. Failure 
of the #1 pipeline along the outside of the #1 darn would result in erosion 
of the dam face which would discharge into ·13 pond. 

Before any i~pounded liquor could eicape through an ero~ional breach, the 
washi_ng action at the pipeline failure would have to eat a gully into the 
dam to the waterline which is at least 200 feet away. This_ is highly im
probable .. A hole would be washed in the face iri a downward action with 
several tons of solids being scoured out. However, the force of the water 
is not sufficient that it could hydraulic solids for a 200 foot distance. 
Long before any great amount of erosio~ would occur, the operator can note 
the pressure_ g_age loss or the patrol would visually observe the problem. 

Any solids scoured away in this type ·event would be largely caught in the 
#3 decant pond which lies along the toe of the #1 pond dam. It_ has little 
freeboard (approximately 2 to 4 feet). Conceivably, it could be topped by 
a #1 slurry pipeline failure washing solids into it. It has a pumping 
system which is currently used to disperse #1 pond decant to ponds 2, 4 
through 6, and 11. Nu_mber 3 pond is constructed of an earthen dike. 

Topping of solids and liquid on this pond could result in discharge to 
Arroyo del Puerto. Such a flow would probably leave Kerr-McGee property-·. 
as the restricted area fence on the Arroyo is 1500 feet to the east. 

·Number three pond would have to be almost filled with solids to top its 
· crest. The pumps would keep removing water to other ponds .as it came in:to 
#3. 
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The pond level in the #1 dam has been raised some-this winter due to_ increased 
milling rates. This problem is being overcome by the construction of raffinate · 
evaporation ponds numbers 11 through 15. The #11 pond is operational and is 
accepting water now.· Remaining construction will be completed this spring. 
These ponds will provide over 110 surface acres of additional evaporation 
capacity. 

Recently, Kerr-McGee finished the diversion of a short segment of the Arroyo 
del Puerto. The old channel running along a part of the east side of _#3 pond 
will be dammed near where it exits to the unrestricted area (see map). This . 
dam is to be a storm nmoff control project. However, to the extent of its 
capacity, it will be able to retain a flow of solids and/or liquid as described 
above. Its planned capacity is approximately 1,000,000 gallons. The flow · 
from a pipeline failure entering the old channel would be about 1500 gpm of_ 
solution .. This·means over 10 hours of retention·would be available by thi.s 
dam alone. 

It is possible for some solids to escape to the unrestricted area. In the 
unlikely event this might occur, Kerr-McGee-would clean up the sand and con
taminated topsoil placing both back inside the #1 dam. Cleanup would have as· 
its objective the reduction of radiation in .the impacted area to a level equal 
to that of the surrounding non-impacted area. No radionuclides dissolved in 
escaping water would percolate downward with the water to impact any groun·d-
water prese_nt. The dissolved nuclides would be adsorbed by the 20 to 25% 
natural clay content present in the valley alluvium. · 

The present system described above has proven adequate since the mill started 
up. The plans outlined above will increase this system's adequacy. As a 
final point, we. will take note of our supervisory command .. Of the three 
operating mill_s in the area, Kerr-McGee is by many miles the one fartherest 
from theGrants/Milanurban district .. It has always been the Company's policy 
that ·to have a foreman "on call" at home would be less effective for Kerr
McGee because the distance he must travel gives too slow a response time .. · 
Therefore, on every operating shift a supervisor is present who poss.esses 
the authority to take whatever measures are required to handle any condition. 
This man is the shift foreman and under his command are two department · 
foremen/shift. With three foremen available during operation, another factor 
for safe operation is added. 

We note your last question on isotopic content of sands and will provide an 
answer when current analytical work is completed .. 

If you have any further questions on this matter, please let us ·know .. 

GDM:hw 

Enclosure 

Very truly, 
,/•) _1,;.,fF. 

/;;.;i!~'~:9/tt?,0~ 
G. D. Milligan

7 
· .. 

Environmental Special·ist-Administrati~e 
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ACCIDHITAL RELEASE OF WASTES 

Control of the tailings area is insured by inspection on each shift. 

Maintenance is performed on a daily oasis as the need arises. 

An original study by ~tearns-Roger using the Corps of Eng·ineer' s 

graphs and methods calculated the. design requirements for a diversion ditch 

around the tailings ~rea to handle a rainfal·l of 1.3 in./hr .. Such a• 

diversion system was built ·and. stands ready to operate·today~ 
.. 

On September 25, 1975, a memorandum from J. L .. Whiteman and A. T. Watson 
. . . . .. : ~ '. 

of the New Mexico State Engineer's offi.ce to·F. R. _Allen, Chief, Technical 

.DiYision of the State Engineer's office discussed ~n inspection of the tailings·· 

dam they had made on September 19, 1975 . 

They calculated a 100-year storm precipitation.of_2.l. inches delivered 

in a 6-hour period. If 6-hour.s were ·applied to the Stearns-Roger number 

of 1.3 in./hr. a· total of 7.8 inches would fall_.. The Whiteman·-watson 

memorandum stated.the present dam storage would require 9.2 inches of 

run-off. from the·entire drainage area upstream of the dam before the dam would 

be topped and this assumes the diversion ditch fails complete.ly! 

The table on p. 28 shows the volume of ponds 1, 2, 7. and 8 as of 

July_8, 1975 to be 570.9 acre-ft. The Whiteman-Watson memo estimated the 

potential storage for a 9.2 inch rainfall to be 1,925 acre-ft. or 3.37 times 

_the actu~l stored volume in the four ponds. 

The memoran_dum goes on to say, 11 Rough. estimates of the diversion system 

indicate it cou_ld possibly carry the peak flow from a 100-year· rainfall with 

on1y minor damage. 11 The reporters also calculate that the PMP (Probable 

·Maximum.Precipitation) in 6-hours for an area of one square mile would be 16.5 · 

inches or 8 times the 100-year precipitation. Based on~ drainage area above 

the tailings dams of 2.5 square miles, the volume of run-off would be 1~763 

acre-ft. · 

29 -
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As .$tated in their memorandum, Whiteman and ~Jatson conclude, 110ur 

investigations indicate that the possibility of the tailings dam failing· 

due to flood water is extremely remote." 

~oWever, assuming this incredible event would occur, what would be 

the impact on_ the environs if the dam were topped by a 100-year 

storm because the diversion <;!itches failed to diver:t ~_of this water, 

and thus the dam failed? 

The present raffinate contained in the ponds ·fs essentially a brine 

high in sulfate and chloride ions with a pH of 1.5. As stated above the 

· _ ~torage potential is 3.37 times c~irent volume. If the.dam failed on 

being filled, then the raffinate would be diluted3.37 volumes pri9r to· 

release. 

The chloride level in the tailings pond is approximately 2760 mg/1, 

and the S04 ion.level is approximately 11,370 mg/1. Precipitation that 

~ould caus~ overflow or failure would diluie these constituents with 3_j7 

volumes. Thus, their concentration upon release would be 631 mg/1 for Cl 

and 2602 mg/1 for S04. These values are not of such a concentration to 

· cause any adverse impact on the environment due to this one time transient 

· release. 

Further, no dilution has been taken into account for the·water whi~h 

would also be flo~Jing in the area's general drainage due to this 100-year 

storm. The diluiion factors cited above are what would be released 

at the dam. Once added to the addit1onal volume of the general area, the 

concentrations of chlorides, sulfates, and pH ~•/Oul d be innocuous to the 

surrounding environment. 

- 30 -



-~-
J . ·-, 

. ' 

r ·' 
. 

. 

. ., .. 
• t r ' . 

. , -, 
• l 

. l 

·r··, . . ••i 
, . ., . 

i 

r . 

, 
I 

r -
. ..., 

,. 

r: 
' Ir, 

r .. 

:·r 
.J -~ . 

r ..... 

.__.. 

j -~ 

-··r 
J 1 

1 
' ...... 

o· 0 

The· Whiteman-Watson memorandum states there is 58 square II}iles of drain .... 

age area upstream of the tailings dam in the Arroyo del Puerto drainage. 

This drainage is up-country of the ta-ilings dam and would flow Qt the __ t_ailings 

dam (note.- not through it). Therefore, in a 9.2 inch rainstorm, and assuming 

20% soil absorbtion, approximately 22,750.acre-ft. of rain water would flow.· 

by or very near the tailings dam .. Half of this volume of water could be ex

pected to·contribute to the further dilution of the already diluted raffinate · 

(as shown above) should it escape due to dam failure. 

Such a breach in the tailings dam would result in the release of 1925 

acre-ft. of _solution (Whiteman-Watson memorandum) which is estimated would 

ca_rry 25% by weight suspended solids. This would be ·equivalent. to.654,000 

tons of solid material released to the environs .. The raffinate contains 

4600 pCi/liter of Ra226~ •with 570 acre-ft. of raffinate, this amounts to 

a total of 3.23 Ci of Ra226 in the liquid release. If this amount of Ra226. 

contained in l925 acre-ft. comingl"ed with half of the 22,750 acre-ft. fl owing 

by due to the 9.2 inch rain storm, the resultant concentration \•JOuld be 

197 pCi/1. · This liquid would be spread over several square miles before 

absorbtion into the soil. The dilution and .resultant broad area distribution 

coupled with the fict this would be a one time occurrence would not result 

in any noticeable impact on the area. The 3.23 grams of Ra226 (1 gram of 

Ra226 is approximately equal to 1 Curie of Ra226 ) would not reach any ground

waters because the near surface soil of the region is roughly 20-25% clay ·and 

this will adsorb the Ra2 26 , holding it fast in an adsorbtive bond to prevent 

discernible migration.downward . 

- 31 -
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An i=stimate of the amount of R·a226 released in the sol ids escaping due 

to this postulated occurrence can be made by first assuming the radionuclides 

in the tailings are in secular equili~rium. With 4 lbs. of uranium in.the 

ore, the original amount of Unat would be: 4 lbs. -x .3~8µCi/gmu238 x 
ton 

454g/lb = 614µCi/ton of ore. If we assume there is no leaching by mine 

waters or removal of the Ra226 in the mi 11 process, i 00% of the ·Ra226 goes· 

to tailings. In equilibrium;_the activity for the Ra226 would b~ the s-~me 

as the Unat. Therefore, each ton of tailings contains 614µCi of Ra226.· The. 

theoretical release based on the tons of escaping solids given above. would 

- be:· 614µCi/ton x 10-6Ci/µCi x .654 x 106 tons = · 402 Ci of Ra226. · 

This release would be spr-ead·over the downstream drainage. ·rt is 

estimated that 25% of the escaping material would be .con-sidered slimes 

(that is, the fraction less than 200 mesh) and thus would·not settle out 

of this large flow easily. The remainder, or sand fr.action, would be expected 

to settle out in a ran_ge of one-half to ti,,m miles -in a _relatively 

narrow band of deposition. This material could be recovered and plac~d 

back into the impoundment. Thus, ~he irretrievabl~ release would amount to 

25% of the total Curies of Ra 226 released or approximately 100 Ci. 

Looking at the U. S. Geological Survey maps of the area's 

drainage pattern, one can see that it would be safe to assume this slime 

m~terial would be deposi~ed over an area of no less than 10 square miles. 

Using this minimum deposition area, the resultant irretrievable release_ 

would amount to 10 Ci/square mile . 

Evans 7 on p. 233 of the referenced work states, "Hence in ordinary 

· back-yard soil there is of the order of.30 tons of uranium and 10g. of 

radium per square mile tci a depth of 5 ft." As mentioned 1 Ci is the radio

activity of lg of Ra226, therefore, the above discussion shows 10 grams 

- 32 -

•• .. - -- . , ...... - .. ,. ··:•··· ·- · .. ,. ~ ..... .,.,-- ..... .. . .. . .. -·· ......... .,. ...... . 



i:-Yj:7(~,~~·~---------- _· 
J .·r . , .,. .0 .0 

r. --;;_: ' 
" 

1 

r~ 
] 

1 
' r .... 

r 
1 

• ! r ) . 

I 
I ,,,,_. 

1 
1 

.,_.... 
j 
' J . , 

~ 
i 
I , 

. , 

.--, 

released_ per square mile. This would double the 11 average 11 amount generally 

present in nature although in the Ambrosia Lake area·there is probably much 

more than lOg. of naturally occurring.radium per square mile. If the amount 

present were doubled then the alpha activity being emanated by radon release 

into the atmosp~ere could b~ double~ (this is a reasonable assumption because 

some of thi_s activity wou_ld be shielded by s_edimentation deposited by this . · :

violent storm). 

Kerr-McGee· sampling of all its control stations in the region (these 

stations. are.as far away as the village of san Mateo) shows an average air-

.borne alpha activity 3 feet above the ground to be .00289 WL (working levels) 

for the region.· If this were doubled, it would be .00578 WL. · This is still 

far below the MPC of .03 WL in equilibrium, in fact, slightly less than one

fifth of MPC .. A safety factor of 5 means the· above calculations and assump-" 

tions, all of which were conservative in the first place, could.be collectively 

off by 5 times before this accidental release might reach the maximum 

permissible concentration and ·thus exceed current regulatory standards for the .. 

general public. 

TAILINGS STABILIZATION 

The property upon which the tailings are deposited is controlled by 

Kerr-McGee . 

Upon the cessation. of operations, Kerr-McGee will follow current 

NRC guidelines (or other guidelines which may be in force at the time of 

closing) on the long-term maintenance and stabilization of tailings. 

If operations were· to cea_se, Kerr-McGee would cover the tailings (.after 

dessication) with top soil. and plant vegetation of such a density 

to insure protection against wind and water erosion scouring 

the cover away. Fencing will be maintained around th~ tailings 
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CERTIFIED MAIL - RETURN RECEIPT 
REQUESTED 

I 
I 

KERR-McGEE CENTER • OKLAHOMA CITY, OKLAHOMA 73125 

February 14, 1978 

Mr. Theodore A. Wolff 
Program Manager . 
Environmental Improvement Agency 
Radiation Protection Section 
Box 2348 · 
Santa Fe, .New Mexico 87503. 

Dear Ted: 

In regard·to your letter of January 3, 1978, to Mr. Billy Stevens, the 
· following is the answer to.your first five questions: 

1. The total surface area of the tailings pile is 265 acres. 
2. The surface area of the pond on the top.of the· pile varies between 

50 and 88 acres depending upon the season of the year and evaporation 
rates. 

3. The height of the pile varies from Oto a maximum of 100 ft. 
4. The amount of material in the tailings pile is 23 million tons. 
5. Average grade of the ore process during the lifetime of Kerr-McGee's 

mill is 0.20% U3Og. 

In regard to the next three questions: 

1. The ore, at t4e time of milling, for the bulk of that processed during 
the accumulation of the tailings described above was·within 20% of 
equilibrium value for Radium and Uranium which is a commonly accepted 
range. We are currently processing ore from the Church Rock area that 
we know is not in equilibrium but, thus far, have not processed a 
significant amount. 

2. A core was removed from the tailings pile in the summer of ,.1977 and 
·•extensive analyses made for heavy metals with the exception of Selenium'. 

on as received samples. From .these analyses, Molybdenum ·ranges from 
.03 weight per cent to .002 with the majority in the .003 to .008 range, 
the higher numbers occurring in the deeper sections of the pile (greater 
than 64 ft.). 

Vanadium ranges from .03 to .3% with the majority of the data from :03 · 
to . 05. 

Arsenic was consistently less than the detection level of .01%. 

For· Selenium, we k~ow. that the average ore concentration wa.s .008%. 
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Mr. Theodore A. Wolff 
February 14, 1978 
Page Two 

3. From the samples taken above, measurements of rad·ionuclides were made 
chemically and radiochemically: 

Uranium 
Th-230 
Rad.ium 
Lead-210 

35 ppm on a weight basis 
200 pCi/gm 
600 - 1700 pCi/gm 
s-18 p.Ci/ gm. 

In this sampling ·program,•. no attempt was made to separate slimes from . 
sand. We have done other work on· sand and. slime separation, however, 
and .find that sands average 60 pCi/gm, slimes 1600 pCi/gm, and tailings . 
solu.tions up to 8 pCi/ml. These numbers should be taken as typical 
rather than a·s a constant analysis because the actual content will vary 
with the ore grade and the acid strength of the solution. 

It should be noted that the higher radium concentrations in the tailings 
occurred at ·the bottom of the pile where there is a larger amount of clay 
present. Clays tend to ion exchange radium_ from any contacting solution~ 

If you.have further or more detailed questions, please let us know. 

Very truly yours, 

WJS:rnl 

M. Swales 
A. Garfield. 
Cleveland 
Stevens 
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CERTIFIED MAIL.- RETURN RECEIPT REQUESTED 

Mr. Bruce Gallaher, Geohydrologist 
New Mexico Environmental· Improvement Division 
Water Quality Section 
P.O. Box 968 - Crown.Building 
Santa Fe, New ~exico 87503 

73125 

Re: Ambrosia Lake Mill Evaporation Ponds, Section 4, 
TlJN, R9W, -~cKinley County, New Mexico 

Dea·r Mr. Gallaher: 

The attached document is provided in answer ~o your ~equest for 
additional information on ponds 16 and 17 discharge plan. I under
stand· all the subjects were discussed with you and Messrs. Campbell, 
Cleveland, and Nilligan in a-meeting on June 28 and concurrence was 
reached on the material submitted in the attached. 

Kerr-!kGee Nu.clear Cot:"poration requests the EID to amend t.his dis
charge·' plan by adding ponds 18 through 21. The information attached 
is to serve as the necessary materi,al required by y·ou to evaluate 
these ponds and incorporate them into the discharge plan. 

Additionally, we agree it is timely and appropriate to include 
existing ponds 11 through 15 in this discharge plans~ that the entire 
system in Section 4, Tl3N, ·R9W, is comprehended by the ~isch<;Lrge plan 
when it is· modified to incorporate ponds .18 th~ough 21. 

The ~rawings, AL-EP-002, AL-EP-003, and AL-EP-004, left with you on 
June 28 by }Ir. Milligan, are to be considered part of the submittal 
material necessary for plan approval. 

Further, KNNC will µndertake a test program in which five cf the 
existing ~ells. will be sampled after bailing and recovery of._the 
fluid level. This is a one-time test to determine if this method 

---·-··-·. ···--·- -· ··--. ------------------------· 
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KEl!R-McG[E CUHEH • 01\lAtlOl,lA CITY, O~L/\IIU:.lA 731:1~ 

July 6, 1979 

CERTIFIED HAIL - RETURN RECEIPT REQUESTED 

Mr. Bruce Gallaher, Geohydrologist 
New Mexico Environmental Improvement Division 
Water Quality Section 
P.O. Box 968 - Crown Building 
Santa Fe, New Mexico 87503 

Re: Ambrosia Lake Mill Evaporation Ponds, Section 4, 
Tl3N, R9W, McKinley County? New Nexico 

Dear Hr. Gallaher: 

The attached document is proyided in answer to your request for 
additional information on ponds 16 and 17 discharge plan. I und.er
stand all the subjects were discussed with you and Messrs. Campbell, 
Cleveland, and Nilligan in a meeting on June 28 and concurrence was 

. reached on the material submitted in the attached. 

Kerr-McGee Nuclear Cor~oration requests the EID to amend this dis
charge plan by adding ponds 18 through 21. The. information attached 
is to serve as the· necessary material required by you to evaluate 
these ponds and incorporate them into the discharge plan. 

Additionally, we _agree it is timely and appropriate to include 
existing ponds 11 through 15 in this discharge plan so that the entire 
system in Section 4, Tl3N, R9W, is comprehended by the discharge plan 
when it is modified to incorporate ponds 18 through 21. 

The drawings, AL-EP-002, AL-EP-003, and AL-EP-004, left \-1ith you on_ 
June 28 by Mr. Milligan, are to be considered part of the submittal 
material necessary for plan approval. 

Further~ K~iNc wil.I .:iindertake ·a test .prqgt'am in which five of th~ 
exisfin~rwe:J.ls··w.fJ:¥,•be,--sc1.rnpled·'-after .btiilfog ,and- recovery ·~f,·the.,,~ 
fluid: leveif This: is ,a 'cfn'e-ti.me 'test• to deee;nnine -if thisnnethocH ,' 

- - ,;,, "" - ,, ' . ,v,,., 
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~r. Bruce Gallaher, 
J~ly 6 ,. 19 79 
Page Two 

has validity as opposed to the current "grab" _sample method. 
The results will be discussed with EID when available. This 
program is in addition to the regul·ar • continuous monitoring 
program and is described separately in the attached information. 

If you have any· questions, please call me. 

WJS:ml 

Attachments 

Very;J,f~y;~uf~, / :,/ ., 
/ 1 · · I 17· 

IZ ·;· l ,.,,. 
_I ( -·· /1 .(.1/. ,,)' l<· /.;:7 . L-I -1* _, _,._,. ~,,.,,, :/:;•·/ L. .. -;,,t·· 

• ✓' • -- -·..,,,.- ;;---::· 

W i' .. ~. S~elley, Direct·o,1-
;~ulat ion and Control 
Kerr-NcGee Nuclear ,Corporation 

. / __ ,,,,.. 
~ . 
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Mi:: • .Bruce. Gallaher, Ge·ol,ydrologist 
July 6, 1979 
Page Two 

::ii!;;:iil:ii~i{ii:~ii,:~i.ii~gr 1;~~%~t 
If you have any questions, please -call me. 

-Nucl~ar._,,,£ - ·orporation v 
WJS:rnl 

Attachtn_e1:1ts 

"f • --~ ' ' 
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~ KERR-MCBEE· 
KERR-McGEE CENTER • OKLAHOMA CITY, OKLAHOMA 73125 · 

July 6, 1979 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Gerald W. Stewart 
New Mexico Environmental Improvement Division 
Radiation Protection Section 
P.O. Box 968.- Crown Building 
Santa Fe,.New Mexico 87503 

Re: Additional Evaporation Ponds, Nos. 18 through.21 at 
Kerr-McGee's Ambrosia Lake Mill, Section 4, Tl3N, R.9W, 
HcKinley County, New Mexico 

Dear Mr. Stewart: 

In a letter dated May 29; 1979, Kerr-McGee Nuclear Corporation 
requested an amendment _to License SUA-616 for additional ponds 
numbered 18, 19 and 20. We now alter that submittal by ~dding. 
pond No. 21. 

The specifications for earthwork and liner material remain 
the same. The drawings, AL-EP-002, AL-EP-003 and AL-EP-004 
depicting the new configuration of the system were submitted 
to you b.y Mr. Milligan on June 28. 

Attached is information being subwitted to the EID Water Quality 
Section which was agreed to by EID and K~mc in the June 28 
meeting. This· is in response to your request for a copy of 
our submittal to Water .Quality. 

Attachment 
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DISCHARGE PLAN 

KERR-McGEE SECTION 4 EVAPORATION PONPS 

Hydrogeological Setting 

Geologic units underlying Section 4 (Tl3N, R9W,· NMPM--

see Figure 1) to.a stratigraphic depth reached by local shaft 

mining activities range in age from Jurassic to Recent. This 

lithologic section is representative of that which is found 

throughout the Ambrosia Lake mining district (Figures 2 and 3). 

The Morrison Formation of.Jurassic Age forms the lower-most 

part of the section. It consists of three distinct members 

which,. in- ascending order, are the Recapture, the Westwater 

Canyon, and the Brushy Basin. · The Recapture and B~ushy Basin 

members are typically composed-of fine-grained, low-permeability 

materia·l which acts to confine the Westwater Canyon ground 

water in areas where it is fully saturated~ In the ~_mbrosia 

Lake area, uranium.ore is extracted from host sands within the 

Westwater Canyon member primarily through conventional shaft

mining techniques. 

Immediately above the unconformity marking·the Jurassic

Cretaceous boundary is the Dakota Sandstone which, in turn, 

is overlain confor:rnably by the Mancos Shale. The Mancos Shale 

typically has a very low permeability and serves to confine the 

Dakota ground water in areas where this ·aquifer is fully s·atu

rated. The lower part of the Mancos Shale contains three beds_ 

of silty sandstone known_ collectively as the Tres Hermanos 

Sandstone Member.of the Mancos Shale. The uppermost two of 
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these units are exposed at the surface in Section 4 but are 

very weathered and difficult to distinguish from one another. 

The section is capped by highly stratifi~d iayers of 

clay, silt, sand, and_ gravel of alluvial origin. These 

deposits of Recent age und_erlie the major valleys and stream 

courses in i;he Ambrosia Lake area to a maximum depth of 150 

feet. In the vicinity of Section 4, a maximum alluvial 

thickness of about 60 feet is attained. 

Location 0£ Water Courses _and Ground-~ater Discharge Sit~s 

The only water course of significance within one mile of· 

the outside perimeter of the proposed dis~harge site is the 

Arroyo del Puerto. It is a north-to-south trending.water 

course which_passes within one-half mile of.the western 

boundary of the proposed. new evaporation ponds. Historically, 

the Arroyo del Puerto.is best characterized as an intermittent 

stream--one which flows only in direct response to precipita

tion--and is depicted as such on the Ambrosia Lake and Dos 

Lomas Quadrangles. Presently, a continuous flow exists in 

the Arroyo del Puerto as a result of treated mine water 

released through· the water course from mining and milling 

operations approximately two miles northwest of the proposed 

new ponds. 

No natural ground-water discharge sites are known to 

exist within one mile of the outside perirnet~r of the pro

posed.new evaporation ponds. This statement is based on 

numerous-field inspections of the surrounding area in conjunc

tion with the knowledge that the water table in the alluvium 

generally is at least 15 feet below ground level. Also, no 
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springs are shown to be present in the vicinity of the pro

posed new ponds on the topographic quadrangles mentioned in 

the preceding paragraph. 

One artificial ground-water discharge site is located 

within one mile of the proposed new ponds. It is Kerr-McGee's 

Section 33-14-9 mine located to the north. ,Though the mine 

has been out of production since July, 1974, ground-water 

continues to drain into the mine workings where· it is con

ducted. to the shaft sump and purnped to the surface as mine-

. water ~ischarge. After passing through a settling pond, 

Section 33 mine water is piped to Kerr-McGee's mill for ura-

nium extraction and mill process demands. Mine-water discharge 

rate has averaged approximately 400 gallons per minute over 

recent months. 

Flooding Potential of the Discharge Site 

The flooding potential of the proposed discharge site 

was-evaluated using the Soil Conservation Services Engineering 

Field Manual for Conservation Practices (Revised October, 1973, 

for New MexicoJ--Chapter 2, "Peak Ratei of Discharge for Small 

·watersheds." Using the procedures described therein, an esti

mated peak flood runoff· rate of 405 cubic feet per second (cfs) 

was calculated based on the following data: 

Drainage Area A = 1760 acres 

Length L = 6000.feet 

Elevation Difference H 60 feet 

Runoff Curve Number CN = 80 

Time of Concentration Tc = 1.7 hours 

---------------~--------
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Rainfall, 24 hours (Freq. 1,0 years) 

Direct Runoff 

Distribution Curve Number 

cfs per acre/inch of runoff 

Peak Discharge 

P 24 = 1.9 inches 

Qr= 0.5 inches 

DC= 70 

cf ~ac/in = 0. 46 cfs 

Q = 405 cfs 

The drainage area used in the analysis i~ delineated on 

Figure 4. The raised haul.road between State Highway 509 and 

the mines of southeastern Ambrosia Lake (Kerr-McGee Section 36 

mine, for ex-ample) serves as the northern boundary of the 

~rainage area. Surface flow originating north of the road 

will thus be- diverted away from the area of investigation. 

Surface.flow originating withtn the drainage area will be 

collected upon entering the discharge site and conducted by 

diversion ditch along the east and south boundaries of Sec

tion 4. The diversion ditch has a cross-sectional area, 

excluding.free-board, that will accomodate the peak flood 

rate of 405 cfs with an average channel velocity of 2 1/2 

feet· per second (fps). 

Incoming_~ailings Liquor 

Table 1 shows the results of the mill tailings liquor 

· analysis performed by Kerr-McGee Technical Center (Oklahoma 

City) on a sample taken November 16, 1978. 

Kerr-McGee Nuclear Corporation does not have- a specific 

site for monitoring inflow to the Section 4 evaporation sys

tem. The discharge to the ponds is variable depending on 

whether one pump or two are operating. The discharge to the 

ponds is also intermittent. Based on calculated pumping 
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curves, the maximum flow for one pump is 925 gallons per 

minute (_gpm) and for two pumps is 1660' gpm. 

Well Locations and.Construction Specifications 

Kerr-McGee. proposes to drill and complete 14 new seepag_e 

detection and background wells for the purpose of monitoring, 

in ·conjunction with the 12 existing Section 4 wells, evapora

tion pond liner i'ntegrity and incoming ground-water. quality. 

Well locations for proposed and existing wells are shown on 

_Figure 5 and diagrarnrnaticly represented on.Figure 6.· 

Proposed wells MW-13 and MW-22 will serve, along with 

existing well·MW-12, as background, or incoming, ground-water 

quality control wells. These wells are located.upgradient or 

otherwise outside the area of influence of seepage contamina

tion should pond liner failure occur. 

The remaining ~ells will serve to quantify the physical 
• 

dynamics of the alluvial ground-water system in addition to 

their primary function as seepage indicators. 

Locations shown for ~~~-22, Mv-7-23, and MW-24 are tenta

tive due to the excavation of borrow material for road con

struction in that immediate area .. Final well locations will 

be established as soon as the full extent of the borrow pit 

is realized. 

Well construction will involve the following procedures 

and specifications:_ 

1. Drill 7 7/8-inch hole to total depth (TD) using 

compre·ssed air to remove cuttings. 

2. Set preperforated 4-inch PVC- casing to TD. 

3 . Sand-pack annulus from TD to -10 feet with 

clean, uniform, silica sand. 
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4. Fill remaining annulus to surface with cement 

to seal well from. surface contamination. 

5. Cap and label well ap~ropriately~ 

Wells will be drilled so as to intercept between 10 and 

20 feet of saturated alluvium. ll~dditionall.y, the perforated 

casing interval will extend a few feet above the·water ~able 

so that no portion _of the well fluid column will stc;1.gnate 

behind blank casing. 

WELL TABLE 

Surface Estimated .Anticipated Well 
Well Elevation Water Level Depth to Depth 

Number (ft.} Elevation (ft.) Water (ft.) (ft.) 

13 6938 6920 18 30 

14 6906 6875 31. 50 

15 6906 6875 31 50 

16 6906 6886 20 30 

17 6900 6.866 34 50 

18 6898 6858 40 50 

19 6898 6859 39 · 50 

20 6893 6850 4.3 60 

21 6893 6850 43 60 

22 6877 6846· 31 50 

23 6877 6840 37 50 

24 6874 6837 37 50 

25 6866 6840 26 40 

26 6870. 6845 25 40 

Well Monitoring Procedures 

Section 4 evaporation pond well surveys--for both existing 

and proposed wells--will be conducted monthly. The survey 

includes the following procedures: 

1. Measurement of fluid level and well depth. 

2. Downhole measurement-of well fluid column 

for specific conductivity, temperature, and pH. 
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3. Well s.arnple collection by bailer or remote

·type sampling device. 

4. ··sample container labelling, packaging, and 

shipping to Kerr-McGee Technical Center 

(Oklahoma City) for laboratory analysis of 

total dissoived solids (TDS), chloride .(Cl-), 

sulfate (s0
4

2-), and pH. Samples to arrive 

within 72 hours of collection. 

Analytical results will be reported to E·In on a quar

terly bas.is. Should the historical· record show no. sign if i

cant. changes in ground-water quality, EID will consider a 

reduction in sampling frequency if Kerr-McGee Nuclear Cor

poration so requests. 

Kerr-McGee has, to date, sampled existing wells without 

prior b~iling. Kerr-McGee feels this is an acceptable pro

cedure for the following reasons: 

-1. Since the perforated interval extends above 

the water level in all cases, well water 

mixe~ with formation ground water due to 

normal flow patterns. Consequently, no 

stagnant (standing) water behind blank casing 

exists in the well fluid column. 

2. Due to the fine-grained character of the 

alluvial material, bailed wells tend to 

recover slowly, precluding the possibility 

of well sampling iwmediately after bailing. 

As a result, a complete survey of Section 4 

wells would have to be conducted over a 

period of two or more days rather than· one. 

3. · Bailing will aggravate the.problem of sedi

ment.in-fiiling in·existing· wells. This, 

again, is a function of the fine-grained 

character of the alluvial material. Measures 

will be taken, as described earlier, to 

---'--'--"=.c.---'---· --·•-·· ~-~--=···'----"'----"--- .. ·-·. - ·- -- . . .. . . ... 



C 

C 

( ( 

circu.TTivent this problem when drilling new 

wells. However, on existing wells, an 

increase in maintenance work would be 

realized if prior bailing is required. 

4. _Since surveys are conducted on a relatively 

high frequency (monthly), it is felt that 

sufficient on-going well stimulation is 

induced by sample collection aione to 

provide representative samples--particu

larly in wells with ·a fluid column of less 

than six feet (all wells except MW-8-and 

.MW---11) • 

5. Wells are capped to minimize contamination 

from surface . 

. Kerr-McGee will conduct a one-time test on .selected 

existing wells to determine whether significant differences 

in analytical results occur between well samples collected 

before and after well bailing. 

Four wells (MW-2, MW-8, M:tt?-11, and MW-12) will be sur,.. 

veyed according to current procedures already described. 

Immediately after sample collection, each well will be bailed 

as far down as practical or for a period of time required to 

.evacuate twice the volume of water contained in the well 

casing. The well(s) will then be allowed sufficient time to 

recover to static conditions (probably overnight), whereupon 

a second survey ~ill then be conducted~ 

Pre- and post-bailed well samples will be sent to Kerr-

2-McGee Technical Center for analysis of TDS, so4 , Cl, and· 

pH. Analytical results of the test will be submitted to EID 

promptly so that a determination of the appropriate sampling 

procedure can be made. 

--------- --·-·-
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Notification 

Should the analytical results from a particular seepage· 

detection well show a numerical.value for TDS, sulfate,. and/or 

chloride equal to or greater than twice the historical average 

obtained from background wells, Kerr-McGee Nuclear Corporation 

·will take the following steps: 

1. The well(s) will be im,~ediately re-sampled 

for verification of the initial analysis~ 

2. If the second analysis confirms the first~· 

Kerr-McGee Nuclear Corporation will report 

this immediately to the Water Quality 

Section of the NMEID. 

3. ·Kerr-McGee N~clear Corporation-and EID.will 

undertake an investigation to determine the 

cause of the aberrant sarnple{s) .. 

4. Upon: determining the cause_,· Kerr-McGee· 

Nuclear Corporation will take the appro

priate action, in consultation with EID, 

to mitigate any malfunctions discovered. 

Baseline Field and Analytical Data 

Appended to this Discharge Plan are the Hydrological· 

records of existing Section 4_ wells. The records contain 

data collected over a 16-month period through May, 1979. 

Two wells (MW-1 and MW"-6) are dry as a resui t of :sedi

ment in-filling. Three additional wells {MW-3, MN-9, and 

MW-10) show a fluid level but contain insufficient water to 

collect a sa~ple. This also is the result of sediment in~ 

filling. These five wells will be reconditioned by removal 

of sediment to the original depth drilled. 

As noted.on the report form, MW-7 has been treated with 

copper sulfate (Cuso 4 ° H20). As a result, TDS and SO 2-
4 



C 

C 

C 

( ( 

concentrations are abnormally high and pH is abnormally low. 

Treatment was required .due to a change, beginning in October, 

1978, in the physical and chemical character of the well 

samples. · • Collected samples were increasing·ly malodorous and 

black. Analytical results simultaneously showed a depres-

sion in 
2- -TDS and so

4 
values--Cl. and pH remaining unaffected. 

These characteristics, based on a di'scussion with Kerr-· 

McGee Technical Center chemists, indicated that ana·erobic · 

bacterial activity existed downhole in MW-7. Such activity 

·. results iri the formation of hydrogen sulfide· (H2S--responsible 

for the foul odor and black appearance) at the·expense of 

sulfate and, consequently, TDS. It was first hypothesized 

that the pre-existing bacteria were activated at the time of 

well construction by organically contaminated drilling .tools 

or .plastic casing. 

To stop or reduce this activity, copper--which is toxic 

to bacteria--was added to _the well in the form of copper _sul-

_fate (sulfate was chosen over chloride because it is ·1ess 

critical as a key indicator of tailing siepage). Two weeks 

after treatment, well MW-7 was sampled; and, upon return of 

the sampling ·device up the hole, several dead field mice were 

found in the fluid sample. 

The best hypothesis now considered suggests that·fie1a· 

mice have burrowed into the berm adjacent the plastic well 

casing, have broken through the plastic well casirig, and us~d 

the well as their closest available source of -drinking water. 

While inside the well casing, the mice would drop f e_cal matter 

into the. fluid column which activated the anaerobic bacteria 

in the alluvial material adjacent the well. Due to the high 

------ .. ·~ ····--------
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concentration of copper after treatment, field mice drinking 

the well water were killed. 

Wells MW-4 and Wd-11 have shown both physical and chemical 

indications of the same problem; however, before treatment of 

additional wells. Kerr-McGee intends to continue monitoring 

well MW-7 for a period of time to determine whether (1) the 

bacterial activity can be terminated by this ·treatment method 

and .(2) whether TDS and so
4 

values will return to background 

levels. 
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AMBROSIA LAKE MILL TAILINGS LIQUOR· 

ANALYSIS 

TAKEN NOVEMBER 16, 1978 

Sa~ple.Description 

Ra (sol.), pCi/1 
Ra (insol.), pCi/1 
Ra (total), pCi/1 

.TS S. mg/ 1 . 
U, mg/1 
Cd, mg/1 
Zn, mg/1 
As. mg/1 
pH 
Mo, mg/1 
V, mg/1 
Se, mg/1 
Cl, mg/1 
S04, mg/1 
Ag, mg/1 
fb, mg/1 
Hg, mg/1 
Ba, m·g/1 
Fe, mg/1 
er; mg/1 
Cu, mg/ 1 
Phenols, IDg/1 
Oil & Grease, IDg/1 
N0 3 (As N), 1ng/l 
COD, mg/1 
Other: TDS, 1ng/l 

Ra-228, pCi/1 
Pb-210, pCi/1 

1ahJe I 

1418. 
52.6 

1470.6 
58 . 
12.7 

0.002 
. 6. 0 
1.3 

. 10 3 
14. 
90. 
0.55 

2230. 
22,900. 

1.6 

0.025 

15.3 

32,200 .• 
<22. 

8652. 



n !IYDROra;ICAL r-nf:ORING REPOR't' FORM Cl 

Page ---1 

':,. 

Monitor Area Ambrosia Lake, Sect=-io>!:.1:..:..l_i..,_1 _-"
Well or Sampling Point 11 M-1 
·Measuring Point Elevatio-'n~6-'~:;...14_1 ___ B ____ _ 

• 

~))alytical Data 
• . 

Date Sampled 
IXttf! 'l'es t:E..'Cl 
'!~-;;:: tin~J ... f.;-1b 

.. 

'f.'(isted by 
·-·----

'!'OS oo/1 

§OA m::r/1 -. 

Cl rrg/1 

PH 

Cam-ents 
·-

.. , 
Other 
--· 

f•'ielcl Data 

IX-l te Sc.1rnp.led 2/78 6fil_ 9/78 l 0/78 1? 17A l /7q 2/79 "'.1 /'7Q 4.fl9 5/79 
Satnplc~d by 
i:;.Ield Conditions 

' Specific 
Conductiv1:_ty - ..,u.mhos --- --- --- --- --- --- --- --- --- ---.,,......__ 

I -, 
oc : 

'.l'e::omperature - --- --- --- --- --- --- --- --- --- ---
pr-! ; 
bcpth 

dry to Fluid Ft, dry dry dry dry -dry dry dry dry dry 
Fluid Level 
F.J.evation Ft. --- --- --- --- ------ --- --- --- ---·---·-----· .. 

Total Depth ;Ft. 32.B 32.B 32.8 32.8 32.6 32.5 32.B 32,8 32.5 32.B 

CO!Tfl'ents 

i . Other (Total Depth) 34,0 
I 
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i 

I 
I 
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. 1 

0 ilYDROLOGICAL M..nl'Oru:NG REPORr FORM n 
Page --1 

~~~ytical Data 

!),1t:e Sampled 6/78 9/78 10/78 
Date '!'es ted 
•fosting Lab Tech Cntr Tech Cnt i.-Tech cnt:r: 
'l'estecl by 

'I'DS trq/J. 3160 3406 3320 

!?OA nq/1 2130 2340 2000 . 
Cl m;r/1 53.0 60.0 62.0 

pH 7.6 7.2 ·7 .1 

Comrents ----· 
Other 

Field Data 
Da.te Sampled 2/78 6/78 9/78 
Sairpled by 
Field Conditions 
si:ecific 
Conductivity - µmhos N.M. N.M. 2625. 

N.M . N.M. 13.0 

p!f · Ii:?I-Jtl~-1----------1•-----1----~,------
to .Fluid 
Fluid J.13vel 
Elevation 

'Ibtal Depth 

Cornrents 

Ft. 

Ft. 

Ft. 

26.7 27.5" 28.l 

6914.9 6914.1 6913.5 

32.4 33.2 33.5 

12/78 

Tech Cntr 

.. 
3180 

1870 

56.0 

7.2 

]0/78 

-2550 

11.5 

·26.9 

6914.7 

32.7 

1/79 

Tech cntr 

3100 

1760 

52.0 

7.3 

12i7A 

2650 

12.0 

27.5 

6914.1 

33.3 

; Monitor Area Ambrosia Lake, Section 4 -:. I 
. ! 

Well or Sampling Point lt M-2 -----------
,. 

Measuring Point Elevation 6941. 6 --------

2/79 3/-79 4/79 

rrech Cntr rech Cnt1 Tech Cntr. 

3130 3110 3230 

1780 1860 1900 

56.0 60.0 64.0 

7.3 7.2 7 ._2 

117q 2/79 

2150 2600 2650 

· 13 .o 12.0 

27.4 28.l 27.5 

6914.2 6913.S 6914.l 

33.3 33.5 33.1 

5/79 

Tech Cntr 

3260 

' ' 
2080 

79.0 

7.0 

I 

4 /7CJ 

2250 

9.5 

27.3 

6914.3 

33.5 

-
·' •. 

5/79 

265---. 

12.0 

27 .6 

-

I 
i 
I I 
I 
I 

I 

6914. Q_: 
I 

32.4 

I 

Other (Total Depth) 40.0 l 
l~:::.!:::~-----..:.....~__1L-___ ...J.. ___ -1.. ____ ~--------L----.I.----J-----1----..L-----''------'1 



Poge --
1 

A11alytical Data 

Dc1te S~llecl 
U~ll.:C '.l'este<l 
=r•.-~s ti1ng Lab 
'l'c~:, tn:1 _ by 

'l'DS mg/1 

~o .. m:J/1 . 
.. Cl rng/1 

p!-1 

COITm'=nts .. 

_Other 

Field Data 

.Date SaI)J>led 2/78 6/78 
~a11vJ.ed by 
Field Conditions 
Sr.:-ccific 
Conductivity - ).{mhos N.M. N.M. 

Tanperature - oC N.M. . N .M. 

pH 
Depth 

29.2 29,8 to Fluid Ft. 
PJ.ui<l Level 

I, 
I E.levation Ft. 6903.7 6903,1 

--· .. 

'J.'Otal Depth Ft. · 29.4 30.0 

! 
I· 

Contrents 
.. 

Other (Total Depth 34.5 

I 

lIYDROimICAL Mf"JIDRING RP..PORr FOP.M 0 
I 

·I 

Monitor Area Ambrosia Lake, Section 4 
-:. 

Well or Sampling Point it M-3 ► 
Measuring Point Elevation G932. 9 --------

: 
: 

,, 

9/78 10/78 12/78 · 1/79 2/79 3/79 4/79 5/79 

·N.M. N.M. N.M. N.M. N .M. N.M. N.M. N .M •. --.: 

N.M . N,M. N.M. N.M. N.M. N.M. N.M,. N.M. 

29.9 28.9 28.9 29.1 30.1 29.8 29.1 29.7 

6903.0 6904,0 6904,0 6903.0 6902.9 6903 l n<rn1. A t;qo3 2 

30.4 29.3 29.1 29.3 30.5 30.0 29.4 29.9 



() IIYDROfJX;ICJ\L M.:.f)'lDRING REPORT FORM 0 
' • I 

Monitor Area Ambrosia Lake, Section 
I 

4 .. 

Well or Scimpling Point ft_[',_1-_4 ______ _ 
Measuring:"Point Elevation 6933. 2 -------

I_ 
0._nalyt.icul Data 

Dute Satl~Jlcd 6/78 9/78 10/78 1 ?/?A l /10, 2/79 3/79 4/79 S/'79 
i5a ti-~ 'l'ested 
'!:~.:> trng Lab Tech Cntr Tech Cntr 'l'ech Cnt1 Tech Cntr Tech Cntr. :rech Cntr Tech Cntr 'J.'ech Cntr Tech Cnt) 
'_l'estcd by 

'lJ)S rrq/1 1550 1800 1620 1680 1750 1830 2030 1950 1990" 
···- .. 
'.·~? A 

trq/l 1000 1070 940 940 880 960 1120' 1070 1210 
. 

Cl . mq/1 21.0 54 .o 55.0 57.0 54.0 55.0 56.0 45.0 52.0 

pH 9.1 8.0 .7.5 7.4 8.0 7.9 8.0 7.5 7.3 

ccmrents 

Other 

t;,ield Data 
' 

l\.1te Sc:nnpled 2/78 6/78 9/78 10/78 12/78 1/79 2/79 3/79 4/79 s17q 
S~1tpled bY. 

_Fj_eld Conditions 
i:fr:ecific 
Conductivity - .umhos N.M. N.M. 1795 1675" .1680 1400 1790 1680 1450 . 165,.-, -
:t'?nperature ..:. QC N.M. N.M. 13.0 13.0 12.5 10.0 13.0 12.5 .10.0 12.0 i 

pf-I .. 

lX~pt:h 
to F'luid ·Ft. 24.0 25.1 25.S 25.2 25.5 25.2 25.5 25.0 25.l 25.6 
l•'luid Level 
Klevation. .. Ft • 6909.2 6908,l 6907.7 6908.0 6907.7 6908.0 6907.7 6908,2 6908.1 6907.6 

. -i ... 

'.l'ot:al. Depth Ft. 29.2 29.5 29.6 30.e 31.1 31.4 29. 7 · 29.l '· 31.4 31.5 
•' -

comrents 

Other (Total Depth) 35.0 



0 
. . £'\ . 
HYDROIJ.)3ICAL I, 1I'IDRING REPORT FOru-1 n 

. 
Monitor Area Ambrosia Lake, Section 4 ·, 

• Paqe _l .. Well or Swmpling Point if M-~) " 

Measuring Point Elevation 69n.7 

~1alyticc:1l Duta 
-

Date Sampled 
Date Tested 

6/78 9/78 10/78 12/78 1/79 'J /7q 1/7q 4/79 ",/7q 

'.l'e!:~t.:ing Lab 'l'ech Cntr l'ech Cntr Tech Cntr Tech Cntr Tech Cntr !'cch Cntr Tech Cntr Tech Cntr '1'1>ch Cn t- t · 

i 'rested by 
i 

TDS rrg/1 2060 1876 2130 2260 -2490 2090 2520 2660 2730 -
i: 

nq/1 SOA 1160 1130 1230 1340 1330 1220 1530 1580 1870 -.. 
' ~ : 

Cl n,q/1 73 79 81 83 84 68 75 72 88 
I 

i 
pH ·7. 3 7.8 7,6 7.5 7.1 8.5 7 .·1 · 7 .1 7.0 ! 

I 

Com-rents 

Other 

Field Data ' : 
Date Sampled 2/78 6/78 9/78 10/78 12/78 1/79 

2/79 .... 
1/79 4/79 517q I 

i\-arnpled by 
f•Teld Conditions 

' 
~ii~cific ! 

~:_Q)~~cay_t~~ml~~- N.M, N,M, --2.12.L _}JJlL · 2l90 . 2000 2100 _tl.2.Q_ 2000 21P-, i 
........ ---~ -~----· .,,;,,·4-·t::+· •;rnri._...__ .............. ,,,,,,.... _,...._.....,._ - -

'.].'E.111f...era tur:e - oc N.M. N.M. 13.0 12.0 12.0 9.0 13,0 12.0 10.0 12.0 
.. 

pH 
L\.~pth 

31.1 to F'luid Ft. 30~5 31.2 31.l 29._9 31.0 31.1 31..2 31. l 31.3 
I~lu.i.d Level· 
Elevation Ft. 6897.2 6896.5 6896,6 6897.8 6896.7 6896.6 6896.6 

' 6896.5 6896.6 68Q6,4_ 

'Jbt:al Depth Pt. 34.B 35.1 35.5 35.1 35.1 35.5 35,5 35.1 35.3 35,5 

Co.'lll'en ts 

Other (Total'depth) 40.0 



0 n-.. 
HYDROI.LX;ICAL IDfo .. .1.ORING RBPORI' FORM " 

Monitor Area Ambrosia Lake, Section 4,.. 
Page 1 Well or Sampling Point Ii M-6 _.:..:.._:;... _____ _ 

Measuring Point Eleva·tion 6927. 5 _;..~;...c..;:;. ____ _ 

l\naJ.vtical . ..___ Data 

Date Si.111ipled 
Date 'l'ested 
'l'est:inq Lclb •" 

··---·---··· .... · -
'lbstL"'<:l by 

'l'DS rrg/1 

· SO·. rnq/1 ---. .. 
Cl ma/1 

.. 

pH ' 

Comrents 

Other 

Pielcl Data 

Sampled 2/78 1/79 2/79 
.. 

3/79 -4-179 
.. 

Dc.1.te 6/'78 q/7A 1 fl/?A 1 ?/7A 517q 
Szi1~)led by 
Field Conditions 
Specific 
Conductivitv - M.mhos --- --- --- --- -9"'- --- --- --- --- --· .. --. 

' -
Trnperature - oc --- --- --- --- --- --- --- --- ---. 
pJl 
Depth 
to Flu.id Ft. dry dry dry dry dry dry dry dry dry dry 
Plu.id Level ~ 

Elevat.:i.on Ft. ~.,, .. --- ---- --- --- .. .... .. .... --- ------
'I'otal Depth Ft. 20.4 ;:?0.4 ;?0,4 20,5 20.5 20.l 20,5 20,4 ' 20.2 19.8 

Comnents 

Other (Total deothl 40.0 



HYDROILX;ICAL .tJ_[)'IDR1N~ REPORT FORM () ,. 
. 

Monitor Area 1\mbrosiil Lc1lw!...1_ section 4 ·. 
• P.a9e l ---=-- Well or Sampling Point II M.:.7 --------

Measuring Point Elevation G920.8 --------
~nalyt:Lcal Data 

6,1 te Sampled 6/78 9/78 10/78 12/78 1/79 · 2/79 3/79 4/79 5/79 
Date.Tested 
;resting Lab Tech Cntr Tech Cht ~ Tech Cntr Tech Cntr Tech Cntr '•rech Cntr Tech Cntr Tech Cnt, Tech Cnu: 
'l'csted by 

'I'DS ng/1 2800 3122 3180 3290 2830 2790 3510 3910 14,550 
. 

so" m:J/1 1570 1690 1430 1300 ·1000 1(110 1410 1390 8470 
.. ~-. 

Cl mq/1 10.7 112 154 170 113 106 136 122 135 

p!I 7.5 7.4 7.4 7.3 7.4 7.2 7.5 7.4 4.8 
treated 

Carmmts w/Cuso4 

Other 1· 

Field Dc1ta 
' 

~7.te Sm~1pleo 2/78 6/78 9/78 10/78 12/78 1/79 "2/79 3/79 4/79 5/79 I 
I 
' 

Sc::u1pJ.c'Ci by ' 
i?Ield Conditions . ! 
S[.)2Cific I 

Conductivity - ..ttmhos N.M. N.M, 3000 3000 3050 3500 3000 3050 3500 305"-4 ,· I _, 

T,cmperatur.e - oC N.M, N.f:1. 13.0 12~0 13.l 10,0 13.0 13.0 13.0 13.0 

prI 
i'.>.irJU1 I; 

to l;-luid Ft. . 28.4 29.4 29.4 27.4 27,8 26,8 29,5 _29. 5 27,8 29.2 
l~lw.d Level 

6891.6 i Elevation Ft. 6892.4 6891.4 6891.4 6B93.4 6893.0 6894.0 6891.3 6891.3 6893.0 ! 
. 

'J'otal Depth Ft. 34,0 34.2 34.1 34.5 34.5 34.1 I 34.1· 34.4 I 
34.5 33.B 

' I . 
Corrrrents ' .. I 

I 
Other (total depth) "40.0 ' 



I 
: . 

., 
I 

Pa«,JG l ---
r. 
r. 
1· 
,L 
I· 
1' 

j: 

~-~ :.~:Y t .i ~al Data 

)~~o-· Stcr~.>.led 
.l,) tc~ 'l'ostcd 
i·;-.;:-fi n ·1 1 ·m . • .. !:, ...• -'·. "-

l'i.:!:;t(~ ~y 

ms rrg/1 ... 

s o. mg/1 

C l mg/1 

:H 

ormients ----· 

.ther 
··-----

Fiold Data 
D:'ltC Sarnpled 
S<:1mpJ.c~d by 
F.i.l:!Jd Conditions 
Sp~cif.i.c 
Conductivity - pmhos 

Tanperature - . oc 

p!J 
De!)tll 
to Fluid. Ft. 
i;'i u.RCr:.C~vel 
Elevatio!"l. Ft. -

Total Dept.'1 Ft. 

Corrments 

Other (Total depth) 

6/78 

Tech Cntr 

2360 

1670 

58 

1:6 

2/78 

N.M. 

N.M. 

27.B 

6892.5 

33.8 

40.0 

n . 
HYDROT..(X;ICJ\.L M)Nl\. .. ,iUNG REPOR'r FORM 

() , . 

Monitor Ar.ea 1\mbrosia Lnke, S1~cti.on I\ 
Well or Surnpl:L°ng Point ·f-M::U-. __ ..,. 
Measuring Point Elevation_6_9_2_0_._3 ____ _ 

9/78 10/78 12/78 1/79 3/79 4/79 I 5/79 i ') /79 

Tech Oltl Tech Cntr Tech Cntr Tech Cntr 'l'Al"'h Cntr Tech Cnt Tech Cnt: Tech Cnt 

2444 2510 2480 2550 ,! '2610 2630 2620 2670 

i: 
I I 

1490 1720 1670 1400 1400'·. 1430 1460 1550 
i 

49 50 53 49 51 49 48 54 
: . 

7.4 7.5 7.6 7.0 : 7.4 7.4 7.5 7. 3, 

-

-

6/78 9/78 10/78 12/78 1/79 2/79 3/79 4/79 5/79 

N.M. 2200 2175 2200 2000· 2200 2200 2200 2150 · 

N.M. 13.5 · 12 .o 12.75 10.0 13.0 13.0 13.0 12.5 

28.2 29.4 28.3 28.8 28.6 29~4 28.2 28.5 ,' 28,0 

6892.1 6890.9 6892.0 6891.5 6891.7 6890,9 6892.1 6891. 8 l 6892. 3 

33.5 33.8 34,2 33.8 33.8 33.8 33.5 3,4. 0 3~.8 

I 
·i 
I 



( .) 
... , 

Page 1 ---

1.1\n;,Jyl: i.c,11 DatcJ. 

/r~;:,·i'·p .. , ...... S,m~pled 
liX1te 'l'~sEect 
fl'estinq Lab 
'l'GS t.E..'<'1- by 

1'l'DS mg/1 

Co IllCJ/1 1~1 __ A 

Cl mq/1 -

'pH 
!cOl'l'n'en ts 
I . 
1other 

F'ield Data 
-··-

Date Sampled 2/78 6/78 
~-;~:urq) led by 

. I''I"eld Conditions 

. S!:ccific N.M. N.M. Cc.~1e1ucti vi ti - · 1.~mhos 

! 1~:!1:t~_£~~£_e OC N,M. N,M. -
I 
lPH 
'rx:pth 
to Fluid Ft. 29.3 29.·o 

F'1uid Level 
Elevation Ft. 6883.7 6884.0 
--
't'Otc\l Dl.~pth Ft. 30.6 30.3 

Corrrnents 

Other (Total depth) 40.0 

. 0-· 
HYDROI/XICAL t-nh_ ,ORING REPORI1 FORM ,, 

t 1; 

-; 

9/78 10/78 12/78 

N.M. N.M. N.M. 

N,M, N,M, N,M, . 
·. 

· 28.8 ·29,s 29.4 ' 

6884.2 6883.5 6883,6 

30,l -30.6 30.75 

, 

., 

a . 
Monitor;'l\rea Ambrosi.a Lake, Section .-\ 
Well-or Sampling Point li M-9 ---------Measuring Point Elevation_6_9_1_3_._o ____ _ 

I 

--

1/79 2/79 3/79 4/79 5/79 

N,M, 

,, 

N.M. N.M. 
N.M, 

ti! .M. _,,-,, 

N,M, N.M. N.M. N.M. 
N ,M, . 

29,2 28.8 29.O 29.5 2·9,0 

6883.B 6891,5 6884,0 6883 .·s 6883,2 

30.6 30,l 30,3 .. -31.l 32.0 

-



0 

/'\!1.!:lytical Dc1 ta 

t\?0_te_ Soinplcd 
·n-, te "'e~r•- x:1 !:::'· J. • ,.I.:! 

F'<:st.inq .Lab 
,'1'0s tL 'l1 by 
I-

1•.ms "Bil 
I 

I 
/SOA 
1--

mq/1 
I 

I mg/1 :Cl 

r 
IDH ,. 
I - - . 
,CorrnBnts 

!~tl1er 
Field Data 

Date Sampled 2/78 6/78 
~Tiu1~::iled by 
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'f'DS m:J/1 3130 2952 2770 2670 2300 2410 2460 2420 2430 

·! \f .. 

:SOA mg/1 1930 1770 1340" 1200 930 1oio 1170 1130. 1300 
~ 1·-·- • 
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.. 

PH 7.8 7.6 7.8 7.7 7.6 7.9 7.6 7.3. 7.1 
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!hte Sc1mpJ.ed 2/78 · 6/78 9/78 10/78 12/78 1/79 2/79 3/79 4/79 5/79 
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1:':i.eld Conditions I 

Specific 
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---
'l'ot:al Depth Ft. 32.2 34.4 34.9 34.5 34.4 35.1 3'1.8 34.4 ' 34.l 34.5 

: 
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Other (Total depth) 40.0 . 
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KERR-McGEE CENTER • OKLAHOMA CITY, OKLAHOMA 73125 

June 6, 1979 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. G. W. Stewart 
NMEID Radiation Protection Section 
P. 0. Box 968 - Crown Building 
Santa Fe, NM 87503 

Dear Mr. Stewart: 

Re: May 29,-.1979 letter from Kerr
McGee filing for approval of 
Ambrosia Lake Mill Ponds 18, 19, 
and 20. 

In our filing of May 29, 1979, for approval of evaporation ponds 18, 
19, and 20 an error was made which we would like to correct, 

We inadvertantly enclosed a specification sheet for CPE material as 
the bottom liner. The material to be used is PVC and we wherewith 
attach a specification sheet for PVC to replace the other. 

If you have any questions, please call me. 

WJS:elb 

Attachment 

cc: Ms. Maxine Goad -
Water Quality Section, EID 

-~ ,,, 
Very f;l~{19urs.~ ,1 

~
WJ!/d~£<:.' 

'/ '../ 
~- Shelley, D' _ector 
,Regulation & C trol 
Kerr-McG_e..e--··Nuclear Corp oration 
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POST OFFICE BOX 16465 ' DENVER, COLORADO 80216 {) (303) -623-4111 
Plant and Office - 3560 Wynkoop Street 

STANDARD SPECIFICATIONS 

POLYVINYL CHLORIDE (PVC) PLASTIC LININGS 

01 - GENERAL REQUIREMENTS 

The work covered by these specifications consists of installing a polyvinyl 
chloride (PVC) plastic 1 ining in the (lagoon, reservoir, canal, etc.) where shown 
on the drawings or directed by the Engineer. All work shall be done in strict 
accordance with the drawfogs and these specifications and subject to the terms 
and conditions of the contract. 

02 - PVC MATERIALS 
. . 

A. General. The materials supplied under these specifications shall be first 
quality products designed and manufactured specifically for the 

purposes of this work, and which have been satisfactorily demonstrated by prior use 
to be suitable and durable for such purposes. The manufacturer of the calendered 
rolls shall show where a minimum of 500,000 sq.ft. (46,000 sq.m.) of its 76" (193 cm) 
wide material has been installed for lining hydraulic structures. 

8. Description of PVC Materials. PVC (polyvinyl chloride) plastic lining shall 
consist of 76" (193 cm) widths of calendered 

.polyvinyl chloride sheeting fabricated into large sections by means of special factory
bonded seams into a single panel, or into the minimum number of large panels i~quired 
to fit the jobsite as supplied by WATERSAVER CO., INC., 3560 Wynkoop St., Denver, 
Colorado (303-623-4111). 

l. Physical Characteristics - The PVC materials shall have the following 
physical characteristics. 

PROPERTY 

Thickness 
Specific Gravity 
Tensile Strength,lbs./in. width 
Modulus@ 100% Elongation, lbs/in. 
Ultimate Elongation, % 
Oven Aging (Wt.loss,% max.) 

Tear Resistant: 
A. Elm~rdorf, grams 
8. Graves Tear,lbs.min. 

Low Temperature Impact, OF 
Water Extraction 

(% loss max.104~F for 24 hrs.) 
Volatility% loss max. 
Dir;iens i ona 1 Stability 

((d2l 2"F, 15Min.) % max.change 
Resistant to Soil Burial: 

Tensile Strength Loss ( 7~ Max. ) 
Elongation Loss (% Max. ) 

10 Mil 

±. 7% 
1. 23 
24 
9 
250 
0.7 

1500 
3.25 
0 

1.0 
l.5 

6 

5.0 
20.0 

20 Mi 1 

±. 51~ 
1.23 
52 
20 
300 
0.5 

4000 
6 
-15 

• 3 
l.O 

5 

5.0 
20.0 

30 Mil 

± 5% 
1.23 
66 
30 
325 
0.4 

6000 
8.25 
-20 

• 15 
.75 

5 

5.0 
20.0 

Test Methoo 

ASTM D- i ·_,111 
ASTM 0-792-A 
ASTM D-882, ·Method B 
ASTM 0-882, Method B 
ASTM D-882, Method B 
2" x 4" sample 16 hrs. 
in a forced air cir
culating oven @212°F. 

ASTM 0-1922· 
ASTM 0-1004 
ASTM D-1790 

ASTM 0- l.239 .. 
ASTM D-1203, Method A 

ASTM 0-1204 

Par. 4c. ( l) per Bun~aL 
of Reclamation proce
dure. 

SPVC - 76 



2. PVC materials st 1 be manufactured from domestic- frgin polyvinyl chloride 
resin and specit~~ally compounded for the use in-~ Jraulic facilities. ·Re

processed material shall no~ be used. It shall be neutral gray to black in color and 
produced in a standard minimum \vidth of at least 76" (193 cm). Thickness shall be as 
shown on the drawings. Certification test results showing that the sheeting meets the ( 
specifications shall be supplied on request. 

03 - FACTORY FABRICATION 

Individual calender vlidths of PVC shall be factory fabricated into large panels. 
The manufacturer of the calendered rolls shall show ,..,here a minimum of 500,000 sq.ft. 

(46,000 sq.m.) of its 76 11 (193 cm) wide material has been installed for lining hydraulic 
structures. Lap joints \>Jith a minimum joint width of 1/2 inch (13 mm) shall be used. 
Factory made splices shall have a strength of 80% of the specified sheet strength. After 
fabrication, the lining shall be accordion folded in both directions and packaged for 
minimum handling in the field. Shipping boxes shall be substantial enough to prevent 
damage to contents. 

04 - PLACING OF PVC LINING 

A. General - Installation shall be performed by a contractor that has previously 
installed a minimum of 500,000 sq.ft. (46,000 sq.m.) of this material 

or by a contractor that has a fabricator field representative in attendance. The surface 
(substrate) to receive the liner shall be smooth, and free of sharp objects that could 
puncture the lining. All vegetation must be removed. A soil sterilant may be required 
at the discretion of the Engineer. The PVC•lining shall be placed over the prepared sur
faces to be lined in such a manner as to assure minimum handling. It shall be sealed to 
all concrete structures and other openings through the lining in accordance with details 
shm;m on the drawings submitted by the contractor and approved by the Engineer. The 
lining shall be closely fitted and sealed around inlets, outlets and other projection~ 
through the lining. Any portion of lining damaged during installation shall be removed ( 
or repaired by using an additional piece of lining as specified hereinafter. 

l. Field Joints - Lap joints will be used to seal fac.tory fabricated panels of 
PVC together in the field" Lap joints shall be formed by 

lapping the edges of panels a minimum of 2 inches (50 mm). The contact surfaces 
of the panels shall be \-;iped clean to remove a11 dirt, dust or other foreign 
materials. Sufficient cold-applied vinyl to vinyl bonding adhesive shall be 
applied to the contact surfaces in the joint area, and the two surfaces pressed 
together immediately. Any wrinkles shall be smoothed out. Field made sp1 ices 
shall have a strength of 80% of the specified sheet strength. 

2" Joints to Structures - All curing compounds and coatings shall be completely 
removed from the joint area. Joining of PVC to con

crete shall be made with vinyl to concrete adhesive and mechanically fastened. 
Unless othen-iise shm.,n on the dra1-1ings, the. minimum width of concrete to PVC 
joint shall be 8 inches (20 cm). 

3. Repairs to PVC - Any necessary repairs to the PVC shall be patched with the 
lining material itself and cold applied vinyl to vinyl 

splicing'adhesive" The splicing adhesive shall be applied to the contact surfaces 
of both the patch and lining to be repaired, and the two surfaces pressed together 
immediately. Any \>lrinkles shall be sm0othed out. 

4. Qualfty of Workmanship - All joints, on complet~o~ of the work, s~all _b~ 
tightly bonded. Any 1 ming sudace showing rnJury 

due to scuffing, penetration by foreign objects or distress from rough ~ubgrade ( 
shall, as directed by the Engineer, be replaced or covered and sealed with an 
additional layer of PVC of the proper size. A Technical Service Representative 
will be made available to the contractor if the contractor desires. The contrac
tor 1vill bear the expense of this Technical Service Representative. The Technical 
Service Representative is not directly responsible for the quality of the work 
involved; such responsibility will be solely that of the contractor. 

SPVC - 76 
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SECTION 36 DISCHARGE PLAN 

Introduction 

The new settling pond for water discharged from Kerr-McGee's Section 36 Mine, 

formerly known as the Cliffside Mine, is located in the southeast one-quarter of 

Section 35, Township 14 North; Range 9 West, N.M.P.M. The area is part of the 

Grants Mineral Belt and lies within McKinley County, New Mexico (Ftgure 1). 

The new in-line pond was constructed in the spring, 1978, to provide addi

tional volume to store solids settled out of the mine-water discharge. The pond 

is an irregular rectangle being approximately 270 feet wide on the east end and 

220 feet wide on the west end with an average length being 475 feet (figures cited 

are maximum dimensions). The north and west sides are against bedrock, as is the 

pond bottom, with the south and east berms being the only constructed dikes. (See 

KMNC letter to Bruce Garber of September 11, 1978). 

The inlet to the pond is a distribution trough above rip-rap across the west 

end. Distribution design is provided to prevent channelization caused by uneven 

sediment buildup. 

Approximately 90 tons of bentonite was mixed, at a calculated density of 2 

pounds per square foot to a depth of 6 inches, with fine-grained soil·of local 

origin and placed on the bottom and the interior sides of the pond during construc

tion. 

The average depth of water in the pond is 10 feet. 

Hydroaeological Setting 

Geologic units underlying the new pond to a strati graphic depth reached by 

the Section 36 Mine shaft range in age from Jurassic to Cretaceous. Thi5 litho

logic section consists primarily of alternating sandstones and shales and is 

reoresentative of that which is found throuahout the Ambrosia Lake mining dis-, ~ 

trict (Figures 2 and 3). 
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The Dakota Sandstone, the Mancos Shale, and the Gallup Sandstone (in-ascending 

order) are Cretaceous in age and. form the upper-most part of the section. The 

Gallup, which crops out adjacent to the new pond, and the Dakota, which is exposed 

several miles to the southwest, are relatively permeable. The Mancos Shale typically 

has a very low permeability and serves to 11 confine 11 the underlying Dakota ground 

water in areas where this aquifer is fully saturated. 

Immediately below the unconformity marking the Cretaceous-Jurassic boundary 

is the Morrison Formation. The Morrison Formation consists of three distinct 

members which, in ascending order, are the Recapture, Westwater Canyon, a~d Brushy 

Basin. The Recapture and Brushy Basin member are typically composed of fine-grained, 

very low permeability material which acts to confine the Westwater Canyon ground 

water in areas where it is fully saturated. The Section 36 Mine shaft bottoms in 

the upper portion of the Recapture. 

Uranium ore is extracted from the host sands of the Westwater Canyon. Ground 

water drains from the sandstone into the mine workings where it is conducted to the 

shaft sump and pumped to the surface. 

The rate at which ground water is withdrawn frpm the Westwater Canyon .member is 

related to the extent and direction of mine development and the dynamics of the 

l4estwater Ca-nyon potentiometric surface in response to mining. 

Mine Water .Discharqe Charactheristics 

Mine water discharge from Kerr-McGee 1 s Section 36 Mine has averaged approxi

mately 1650 gallons per minute (GPM) from September, 1978, through February, 1979. 

A portion of that volume, about 350 gpm, is derived from the Dakota Sandstone as 

seepage through the concrete liner of the shaft. The remainder is essentially ground 

water extracted from the Westwater Canyon as a result of mine development. Mine-water 

discharge is piped from the shaft directly to the new pond for initial settling of 

solids. 
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Table 1 shows the analyses results of the mine-water discharge taken from 

the new pond in comparison with New Mexico WQCC Standards for ground water. 

Pond Seepage Characteristics 

Based on discussions with representatives of the Non-Oil Field Application 

Division of NL Baroid Industries, a maximum permeability for the clay-soil liner 

material was estimated to be 1 x 10-7 cm/sec. Materials having a permeability 

of this low magnitude are generally considered impervious (Todd, Ground Water 

Hydrology, 1959,- Figure 3.4). In as much as the new pond was excavated entirely 

into the Gall up Sandstone, any mine water that coul ct pass through the pon?dJ;iner 

would enter the Gallup and percolate some 35 feet by gravity to the top of the Mancos 

Shale where lateral movement would occur. This lateral movement of seepage would 

initially be largely controlled by the structural gradient along the Gallup-Mancos 
, 

contact until it reached the natural potentiometric surface of the saturated Gallup 

Sandstone. The lower hydraulic gradient of the potentiometric surface would then 

control the rate and direction of seepage movement. Both gradients, structural and 

hydraulic would tend to direct subsurface waters toward the northeast. 

The rate of .lateral movement for any seepage reaching the base of the Gallup 

Sandstone can be estimated by using the following equation: 

where: 

- Pi 
V = 7 .50 

v = average velocity, in feet per day 
P = permeability, in gallons per day per square foot 
i = structural gradient, dimensionless 
e = porosity, as a decimal fraction 
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Laboratory permeability and porqsity values for the Gallup Sandstone wer~ 

obtained from Geological Survey Professional Paper 521-A, Table 7. The maximum 

lab permeability of 2 gpd/ft2 was selected. Lab porosity is given as 0.23. The 

structural gradient was taken from USGS Geologic Quadrang~e Maps, GQ-515 and GQ-516. 

A gradient of 200 feet per mile, or about 4 x 10-2, was found to exist in the 

vicinity of the new pond. 

Solving the equation produces a maximum average velocity of 0.04 feet per 

day. Translating this rate to distance traveled over the 11 years the new pond 

will be in use, seepage would not move more than 200 feet from point of origin. 

If increased permeability due to fracturing is considered, it is unlikely that 

any seepage would migrate downgradient more than 1000 feet in 11 years. 

No wells completed in the Gallup are known to exist within a 3 mile (16,000 

feet) radius of the new pond. 

Canel usi ori 

The above demonstrates that ~ny seepage will not present any potential hazard 

or presence of toxic pollutants to any "place of withdrawal of water for present or 

reasonabily forseeable future use" as required in Part 3, Section 3-106 C.7. 

The Ra 226 will be absorbed by the bentonitic layer applied and will not penetrate 

beyond the pond bottom as has been repeatedly demonstrated in other mine water ponds 

at Ambrosia Lake. The excursion of S04 and fDS beyond the Standards are so slight that 

toxic effects will not be a potential hazard. Additionally, as the seepage will not move 

to a place of present or foreseeable withdrawal, no potential hazards will result from 

this pond's operation. 

~~NC proposes to provide the EID with a pond analysis for all the Part 3 

standards on a semi-annual basis. 



£.L MORRO 30 ,".11 85 M( ro u.s Q[J 

Figure 1 
I.Dcation Map 

Section 36 Mine Settling Pond (New) 
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. TABLE I 

Section 36 Mine Water Analysis 

Section 36 NMEID Standard 

Ag <0.001 0.05 
Al 0.016 5.0 
As 0.015 0.1 
Ba 0.031 1.0 
B 0.18 0.75 
Cd <0.001 0.01 
Cl 17. 250. 
Co <0.001 0.05 
Ct <0.001 0.05 
Cu <0.001 1.0 
CN 0.02 0.2 
F 0.6 1. 6 
Fe <0.001 1.0 
Hg (total) <0.001 0.002 
Mn <0.001 0.2 
Mo 0.031 1.0 
Ni <0.001 0.2 
N03 0.5 10. 
Pb 0.002 0.05 
Phenols <0.004 0.005 
Ra-226 110. 30. pCi/9., 
Se· 0.013 0.05 
sag 660. 600. 
TD 1270. 1000. 
u 2.4 5. 

,Ari Z11 0.003 10. 
, pH 7.8 6-9 



January 31, 2023 Report Reference, (KMNC 
1980a), (KMNC. September 5 1980a. Mill License 

, Application. Kerr McGee Nuclear Corporation.), Rio 
. Algom Mining LLC, Ambrosia Lake West site, 
, License SUA-1473. 



TO 

FROM 

---------------------------------------, 

KERR-McGEE NUCLEAR CORPORATION 
INTERNAL 'CORRESPONDENCE 

W. J. Shelley & 
Jim Marler 

C. F. Stanley 

DATE 

SUBJECT 

September 5, 1980 

Mill License Application 

Attached is a first draft of the section on tailings for your 
review and comments. Appendix material, such as maps, drawings, ' 
stability study, etc., have not been included with this first 
copy. 

CFS:hc 
.Attachment 

CC: Jim Cleveland 
Art Gebeau ~ 

SEP 051980 

KERR - McGEE NUCLEAR CORPORATION 
MANAGER'S OFFICE GRANTSi N, M, 

C. F • 



ROUGH DRAFT 

4. Existing Tailings Management System 

4.1 Description: 

Sept. 5, 1980 

Page 1 

The milling process produces approximately 180,000 tons of solid. 

material and 270,000 tons of solution per month. Approximately 24,000 

pounds of unrecovered U30s is contained in the combined tailings per 

month. The combined tailings also contain radioactive decay products 

which remaiIJ. after processing ore which originally contained approximately 

65:,0:, 000 pounds U3 Os per month. For practical purposes, secular equilibrum 

is assumed to exist in the uranium ore feed to the mill and all of the 

daughter products are assumed to be included in the mill tailings. 

The waste disposal procedure used at the Kerr-McGee uranium mill 

has as its objective the retention of all solid waste material. Liquids 

are disposed by combined evaporation and seepage. 

The solid radioactive waste material (tailings) from the milling 

operation is stored in tailings ponds No. 1 and No. 2, locate~ on Section 

31, Tl4N, R9W, McKinley County, New Mexico. 

The No. 1 pond covers approximately 263 acres and normally contains 

a pond area of 50 acres. The height of the crest from the original 

ground level varies from 25 to 90 feet. 

The No. 2 p·ond covers about 65 acres, and its dam is formed by the 

west portion of the No. 1 tail pond. Recent storage has been mainly in 

Pond No. 1, with a relatively small amount going into Pond No. 2. 

ROUGH DRAFT 
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The tailings are pumped from the mill as a slurry to a diversion box 

on the No. 1 dam. This box provides three discharge options: (1) a 

short emergency line for direct discharge into the pond. (2) a 14" wood 

stave pipe line running around the west side. The wood staves are two 

inches thick. (3) a similar pipeline along the east side. 

The 14" wood pipe is fitted with 4" rubber hose spigots on about 30' 

centers. The dam is continually being constructed· by spigoting, which 

involves depositing the mill slurry tailings at the current crest of the 

dam and allowing the slimes and solution to flow toward a central impound

ment. This allows the sands to settle near the embanlanent, where after 

drying, the sands are dozed up into a dike. 

A decant system removes the clear solution to Pond No. 3 where , , 

it is pumped to an evaporation pond or to the mill for reuse. 

Seepage ditches route the seepage from the No. 1 pond into Ponds 

No. 2 or No. 3. 

A diversion dike and channel protect the No. 1 and No. 2 tailings 

ponds from major upstream runoff. Sufficient freeboard is maintained 

to avoid over-topping the dams during a heavy rainfall. 

The tailings operation is inspected at least every four hours by 

the area foreman and in addition, there is a daily inspection every d~y 

by the Mill Engineering Department, The Shift Foreman, or Ion Exchange 

Foreman. 
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PRESENT MAXIMUM CAPACITY FOR SAFE STORAGE 

Pond Solution Volume Evaporat.ive Solution Elevation 
No. Acre/Ft. Area Acres Feet 

1 170 50 7005 

2 392 66 6989 

3 12 7 6925 

4 111 29 6940 

5 16 11 6932 

6 7 7 6925 

7 91 17 6998 

8 138 19 7018 

9 24 97 6922 

10 25 25 6914 

11 170 28 6939 

12 134 22 6930 

13 101 17 6924 

14 115 21 6918 

15 133 24 6911 

16 137 20 6903 

17 127 20 6897 

18 155 22 6894 

19 205 32 6887 

20 189 29 6880 

21 105 21 6903 
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POND INVENTORIES 

Pond Solution Volume Evaporative Solution Elevation 
No. {Acre/Ft. Area - Acres Feet 

July 1, 1980 

1 13.4 13.4 7000 

2 318.0 64.9 6988 

3 2.8 3.8 6923 

4 5.0 5.1 6934 

5 3.2 4.7 6930 

6 5.6 4.1 6924 

7 19.5 6.5 6994 

8 90.9 15.4 7016 

9 54.2 23.6 6920 

10 11.5 7.2 6912 

11 125.8 28.3 6936 

12 103.7 22.4 6929 

13 94.6 16.8 6923 

14 77. 7 20.8 6915 

15 96.3 24.1 6908 

16 103. 0 19.5 6901 

17 76.1 19.5 6895 

18 98.0 22.2 6891 

19 203.2 34.8 6885 

20 Empty 

21 Empty 
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4.2 Operation History: 

Starter dikes of clayey natural material were constructed with a 

height of 10 feet and side slopes of one vertical and two and one~half 

horizontal upst~eam and downstream. The upstream construction operation 

of spigoting was used to build up the dike. The initial construction 

began in 1958. No failures allowing discharge of radioactive mat'erial 

outside the restricted area have occurred. 

4.3 Tailing Dam Stability 

The generally coarse nature of the mill tailing material provides 

for easy stacking with good drainage. The stability- is good, as shown in 

Exhibit _____ of the appendix. This study, SHB E77-1160, was conducted 

by an independent consulting firm, Sergent, Hauskins & Beckwith. 
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4.4 Evaporation Ponds: 

Twenty-one ponds are used for evaporation. Numbers 1 and 2 are 

also used for solids deposition and storage, and number 3 is a collection 

pond for tailing solution decanted from the No. 1 pond. From the No. 3 

pond, solution is pumped to the other evaporation ponds. 

A map showing the ~lanned tailing area (Stearns-Roger drawing number 

25-2005; map number 6 in the appendix) also shows those evaporation ponds 

built in the initial phase of· operation and the method of construction. 

A current ·map, two sheets, was prepared by Koogle and Pouls in January, 

J:980 (map number ____ in the appe.ndix) •--

All evaporation ponds constru 

been lined with a plastic membrane' 

10 mil PVC on the bottom with 20 

10 were lined with 

A one foot thick 

cover of alluvial soil was used on the bottom of Number 9 pond to cover 

the membrane. 

Evaporation Ponds Numbers 11 through 15 were constructed on 

Section 4, using essentially the same procedure used for Pond No. 9. 

Ponds 16 through No. 21 have 20 mil PVC membranes on the bottom and have 

one foot thick dirt covers. over the PVC. The slopes of these ponds 

(16 through 21) are covered with 34 mil Hypalon which is reinforced with 

10 x 10 nylon scrim. 

ROUGH DRAFT 
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4.5 Sandfilling Operation 

A portion of the tailings are sometimes used for ground support in 

worked-out mine areas. To date, about 1 mm tons of deslimed tailing 

material has been used in Sections 22 30 30 West, 35 and 36 mines. The 
. ' , 

material used is the sand fraction of the solid tailing which contains 

less than 2% minus 200 mesh size material, and usually about 3~5% plus 

28 mesh material. 

About 650,000 tons of classified sand tailing were pumped to 

Section 30 mine in a slurry form for direct deposit underground. The 

pipeline to Section 30 mine has been dismantled and all sane for backfill 

is now pumped to a stockpile in the northeast portion of Section 31 

(millsite). The water drains into evaporation Pond No. 4 and the drained 

sand is trucked to the mines. 

At the mine a small stockpile is maintained. As required, the sand 

is reslurried with water and pumped underground where needed. 

Water draining from classified mill sand tailing used for backfill 

underground is comingled with other mine water. Any mine ~ater not used 

in the milling process is treated with barium chloride for radium removal 

before discharge. 

ROUGH DRAFT 
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1979 
TWENTIETH ANNUAL REPORT 

of the 
PRODUCTION GEOLOGY DEPARTMENT 
KERR-MCGEE NUCLEAR COPORATION 

Grants, New Mexico 

1 

The twentieth annual report of the Production Geology Department is a 
summary of the 1979 active and inactive properties administrated ·by the 
Grants, New Mexia Operations. Included in this report are the 1979 ore 
reserve estimates (by properties), a summary of mining activites from 
each of the seven active mines, surface drilling endeavors and results, 
the underground logging and instrument repairs and reports on special 
projects. 

Production from the seven active mines (Table I, Page 9) totaled approx
imately 1.1 million tons at an average grade of 0.189% (4.1 million 
pounds e 1:}308) ~s c9mpared to the forecast of approx~ately 1.1 million 
tons of 0.194% (4.1 million pounds e u3o8). The slight increase in 
project tons of 1% is attributed to the overall offsetting losses by 
gains realized at Sections 17, 30, 35 and 36. There was a difference 
of 0.005% in grade (lower) than predicted, A deficit of 2% in pounds 
e u3o8 resulted, and losses at Sections 17, 19, 24 and 30 were compen
sated by gains at $ections 30W, 35 and predominanteiy Section 36 (+12%). 
A review of the past six years reveals that the most· proximate comparison 
of forecast to actual production occurred in 1979, excluding 1977 when 
they were similar. The total mining units in 1979 are summarized as 
follows: 

Activity Forecast Actual % of Forecast 

Haulage development 18,980 feet 22,078 feet 116% 
Rotary longhole drilling 533,542 feet 424,733 feet · 80 
(Feet per foot of haulage) (28 .1) (19.2) (68) 
Raising 10,624 feet 9,437 feet 89 

*Stope development 138,887 feet 136., 704 feet 98 
LHD development 8,020 feet 8,459 feet 105 
Percussion longhole drill. 413,291 feet 313,108 feet 76 
,(feet per foot of devel.) (2.8) (2.2) (79) 
Stope extraction 729,311 tons 747,939 tons 103 

*Includes scram development 

Haulage development exceeded the forecast (16%) and also that driven in 
1978 by 16%. The prominent contributor ~o this increase.was at th"e Section 35 
Unit-which exceeded t-he forecast b.y 55%. Rotary longhole .grilling :fell short of 
the predicted by 20% and occurred mainly at Sections 30w,· 35 and 36. 
Inexperienced personnel and a shortage of qualified replacements reduced 
the .total drilling. Raising footage was below forecast py 11% and the 
greatest disparity was at Sections 19, 30W and 36, but Section 17 exceeded 
their predicted by 578 feet. Stope development was within 2% of that 
predicted and exceeded the footage realized in 1978 by 9%. Most of the 
mines were close to their projected rates but Section 17 exceeded their 
forecast by 44%. Percussion longhole drilling fell short (24%) of that 
predicted and the greatest deficit was at Section 24 where only 6% of 
the expected dr'ifl'i'ng occurred. The shortfall is attributed to less ore 
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being developed at this particular unit. Stope extraction exceeded the 
forecast by 3% and exhibited an increase over the 1978 volume by 7%. 
Section 24 was quite short of the forecast and as the result of the low 
production from the scram areas. Section 35 exhibited a +17% increase 
compared to the projected. 

2 

Stope development was competed in 95 stopes, confirming 119% of the 
estimated longhole tons and 97% of their equivalent pounds e u

3
o

8
, at 

an average Developed grade 0.05% lower than estimated in Longhole reserves. 
A complete summary of Developed stopes is presented in each individual 
Mining Unit report. These percentages of tons and pounds compare to 
127% and 97% respectively in 1978. The grade difference is 0.05% 
(loss) compared to 0.07% (loss) in 1978. The greatest disparity occurred 
on Section 1-13-9 (Section 36 Mining Unit) in the 5301 stope area 
(Probable Block 2) and the unit as a whole dipicts only 88% tons and 67% 
lbs for 1979. (Ironically, the results in 1977 for Section l.were 108% 
and 137% respectively, including a +0.12% grade differential), 

Stope extraction was completed in 52 stopes, producing 101% of the Developed 
tonsand.85% of their equivalent"pounds'u

3
o

8
, at an average Produced grade 

of 0.04% lower than the Developed reserve grade. This activity is also 
summarized in each Unit's report. The collective comparison of the two 
exploitable phases of reserve evaluation, i.e. stope development and 
extraction, indicate the reasonable assumption of producing 120% of the 
currently estimated Longhole and Developed tons, and 82% of their equiv
alent pounds u3o8 at an average produced graded 0.06% lower than estimated. 
This compares to 131% --- 89% (-0.06% gd) in 1978, and 112% --- 81% 
(-0.06% gd) in 1977, respectiv.ely. 

Total Demonstrated Reseves (active and inactive -sections) of 1-1-80, 
T~ble V, Page 14, are approximately 10.2 million tons of 0.20% (41.2 
million pounds e u3o8) of which an approximate 7.2 million tons of 0.22% 
(31.3 million pounas e u3o8) are presently considered Available on the 
thriteen active mining properties. Total Measured Reserves on the active 
properties are comparatively summarized in Table II, Page 10, whic~ 
(corrected for 1979 production) depicts an.increase of approximately 1.8 
mill;i,on pounds e u3o8 • The t.o~_al ~~a~ured Reserve increase equ~tes to ~ 
7% increase in reserve tons and a 5% addition in equivalent pounds e u3o8 , 
(1979, lbs 4% increase)~ Approximately 1.4 million pounds ·e u3o8 (76%) of 
this increment resulted from' surface drilling end:eav:Qr.s. The reserve 
additions to the Probable category·occurred predominately on Sections 19, 
29, 26 and 35, Tl4N-R9W. The remaining gains were realized from Longhole 
drilling and results exceeding those previously designated as Probable. 

Available (mining) Reserves, presented in Table III, Page 12 , exhibited 
an increase of approximately 800 thousand tons and 3 million pounds e 
u3o8 after correction for 1979 pr~duction, ~pproxi~~tely 47% of· ~he_ 
increase (pounds e u3o8) was realized fr.run. aforemertt,:r.on surface drilling; 
38% resulted from reclassifying p~evious.Unavailable Reserves to Available, 
and the remaining 15% is attributed to delineating NIR ore extensions 
or Longhole Reserves exceeding those previously defined as Probable. 
Independent of the sections identified· .a:bo:ve., depicting the majority of 
the Probable increase, the reclassifying of approximately 1.1 million 
pounds e u

3
o

8 
occurred on Section 35,(Probable Block D-4) and the remaining 

increase was realized on Sections 26, 36, predominately 30W and 35 in the 
longhole category. 
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Measured Reserves on inactive sections, Table IV, Page 13, reflect no 
changes during the year. No other reserve category has been included. 
The distribution of the 1-1-80 Available Reserve (pounds e u3o8) is as 
follows: 

Mining Unit Reserve (pounds eU~ % of Total 

Section 17 766,000 2% 
Section 19 4,096,000 13% 
Section 24 1,001,000 3% 
Section 30 3,073,000 10% 
Section 30W 2,759,000 9% 
Section 35 15,576,000 50% 
Section 36 4,075,000 13% 

3 

Surface drilling activitd..es.wer.e conducted on 15 land sections during the 
year in the .Ambrosia Lake area, Production (delineation) type drilling 
totaled 152 holes (126,885 ft) as compared to the forecast 251 holes 
(231,802 ft) representing completion of 61% of the projected holes and 
55% of the predicted footage. Total drilling averaged $2.49 per foot as 
compared to the forecast $2.83 per foot, or 12% below the expected average 
expenditure. The $2.49 per foot cost also represents a reduction from 
the $2.73 foot cost realized in 1978. The reduction is attributed to 
less deep hole drilling at higher cost on the eastern sections an improve
ment in the contractors drilling efficiencies, thereby, reducing cost. 
There were 3 less production holes (13,241 ft.) drilled in 1979 as to 1978. 
Success ratios of this drilling averaged 34% ore, 36% mineral and 30% 
anomalous or barren, compared to 1978, ore holes increased 26%, mineralized 
holes decrease 18%, and those classified as barren increased 3%. A 
significant improvement was realized in pounds e u3o8 discovered per foot 
of surface··dri1:ting, equating to 11.1 (1978 average 9.2) or a $0.22 
pound cost (1978 average= $0.29), Total dollars expended on surface 
drilling in 1979 approximated $314,000 in contrast to the $650,000 forecast 
and in comparison to the $378,000 spent in 1978. 

' Utilization· of the contractor's drill rig was also required for other 
type drilling, and therefore, used in other capacities. The Chemical 
Mining Group which originated in the 1st quarter of the year became 
responsible for the surface to underground leach hole requirements. The 
drilling conducted by this Group is included in their enclosed r~po~t. 
and also the leach injection holes. Other drilling occurred in testing 
for alluvium contacts, mine service holes and monitor holes for the 
Hydrology Group (O.K.C.). 

Claim patenting endeavors continued during the year with some revisions 
being completed for the test of the Kelly Claims (26-14-10). Another 
examiner, John Rhodes: left the B.L.M., and as usual, delays are occurripg 
in their procedures for processing patenting data. Another individual, 
Jim Turner, joined the department to assist George Laskar in these tasks 
and also in making the. field examinations, Turner resumed evaluation work 
in August. It has become a constant chore to keep these new people 
informed and educated as to the submitted data in relation to the claim 
locations and mine operations. Other pertinent data was requested in Claims 
3 and 4 of the Shale Claims (Section 18-14-9), and eventually, a dire need 
for additional information to prove worth or some "weak" claims of this 
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section. At this time, mining economics are doubtful on certain claims 
(Shale), thereby, requiring investigations into other feasible methods 
of expj_o'itation acceptable to the B.L.M. A complete re-evaluation of the 
36 Lode Claims was completed incorporating "stope leaching and In Situ" 
methods. The feasibility of these weakly mineralized -0.r isolated ore 
occurrences was resubmitted to the examiners using the aforementioned 
process., This additional data was supposed·to satisfy their final eval
uation and subsequent submission to the state office for adjudication. 
The Mineral Patent No. 30-79-0015 was issued by the B.L.M. in September 
for the Carter Claims (30-14-9). A detail of the status of claim patenting 
activities is presented on Page 77 of this report. 

The total personnel complement of the Geology Department remained the 
same comparing the end of 1979 to 1978. Turnover averages still remained 
higher than desired, but consiaering :·. the opportunities in the industry 
there still remains the exodus of individuals after mineral experience. 
The total turnover averaged for the department was 42.3% up from 36.8% 
realized last year. The highest rate occurred in the Underground Logging 
Division at 92.3% (78% 1978), w.herea~ the Associate Geologist position 
incurred a 50% turnover. The Leaching Crew, assigned to this department; 
was integrated· into the Chemical Mining Group the 1st quarter. This 
included two field people and one geologist. Bob Malone asssumed the 
Chief Geologist position May 1 after the promotion of E. Orrell to the 
Chemical Mining Group. K. Theisen from Section 35 and T. Roe were 
transferred to the off_ice to assume new responsibilities in June. The 
current complement consists of 48 (76%) degreed geologists, 12(19%) 
technicians, 2 clerk typists and one draftsperson (5%). With the respon
sibilities of probing the drilling at the. Rio Puerco Mine, 3 additional 
people were added in the Underground Logging Unit. Personnel requirements 
for 1980 are expected to remain constant. 

Surface to underground leaci-d.ng" (Reported by Chemical Mining Group) by .. , 
the non-consumptive use of recirculated mine work, produced approximately 
62,606 pounds u3o8 (50%) of the 125,937 total pounds recovered through 
Mill IX. This is an excess (89%) of the approximate 33,000 pounds 
recovered in 1978 but fell short .of the predicted recovery in 1979 by 
14%. Drilling of 2" cased holes tot~led 71 injection holes and 42_,383 .f~et 
on seven sections, at a $2.32 per foot cost. Four inch holes totaled 
18 (12,430 ft) on two sections. Three other "special" holes were drilled 
on Section 22 totaling 1,800 feet. A summary was contributed to this 
report by the Chemical Mining Group which includes production and drilling 
results by sections, commencing on page 59 • 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·1 

I 

DEFINITIONS AND GUIDELINES FOR ORE RESERVES ESTTMATES 

AND APPLIED NOMENCLATURE 

The nomenclature applied to ore reserve estimates has been altered to 
become conformable with USGS and DOE terminology. These alterations, 
while having no direct effect upon KMNC Mining reserve terminology, 
do alter the nomenclature applied to reserve summaries. All reported 
estimates are diluted by 15% tons at 0.00% grade. 

DEFINITIONS 

5 

Measured Reserves - Material for which estimates of the quality and 
quantity have been completed, within a margin of error of less than 20%, 
from analysis and measurements from closely spaced geologically well known 
sample sites. 

Available - Measured reserves remaining on active (Mining) properties 
that are currently believed to be economically exploitable. 

Unavaiable- Measured reserves remaining on active (Mining) properties 
that are questionably economically exploitable. This category also 
includes reserves in shaft pillars and other areas that are not 
Available in the immediate future. 

Proven Developed - Reserves that have been totally delineated by 
stope development and the attendant percussion drilling program. 
Estimates are based on economic grade - thickness evaluation ranging 
from 6.0'/0.15% to 12:0 1 /0.10%. Areas of influence are based on the 
mine geol_o.gist's knqwledge ,;1.nd experience of each particular o;r-e 
body under consideratiQn. 

Proven Longhole - Estimated reserves derived from gamma log data 
obtained from rotary longhole "fans''., utilizing a cut off of 6. 0' / 
0.10% which must be adjacent to, and within 50 feet of, an intercept 
of no less than 6~_0' /.0.15%. _, Areas of influence are eonstructed in 

· accordance with the mine geologist's knowledge and experience of 
the area. 

Probable - Reserves estimated from moderate to closely spaced drill 
holes utilizing a 6.0'/0.10% "half intercept" cut off and areas of 
influence recommended by DOE (A.EC) guideli~es. 

Inferred (Potential) - Material in unexplored, :but identified, deposits 
for which estimates of the quality and size are based on geological 
evidence and projection. These areas as outlined on Probable maps 
are considered only as areas in which additional reserves are most 
likely to be found by additional surface and/or underground (long-· 
hole) drilling and are not.considered as Measured Reserves, nor 
are they included in mine projections. 

/ 
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Definitions and Guidelines 

Resource - A collective term for the sum of all categorized materials. 
This category is not to be used synonymously with operating reserve 
estimates which are predicted on mining experience factors, and 
which are currently exhibiting reliabfliry ratios of 124% of the 
considered exploitable Resource tons and 102% of the exhibited 
pounds e u3o8 • 
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SUMMARY OF ORE RESERVE ESTIMATES 

I ACTIVE SECTIONS 

MEASURED ORE RESERVES 

I January 1, 1980 

I AVAILABLE RESERVES 

Ambrosia Lake 

I Sec.-Twp.-Rng. Tons Grade ePounds U3Qa 

I 17-14-9 90,831 0.18% ~28,050 
18(17)-14-9 170,046 0.13% 438,416 
19-14-19' 1,304,880 0.16% 4,064,845 

I 18(19)-14-9 2,927 0.13% 7,610 
24(19)-14-10 11,886 0.10% 23,220 
24-14-10 35,490 0.10% 72,330 

I 26(24)-14-10 263,959 0.18% 928,681 
20(30)-14-9 184,225 0.12% 436,693 
29(30)-14-9 579,121 0.17% 1,913,124 

I 30E-14-9 182,616 0.20% 716,969 
19&20Wedge(30~}-14-9 2,382 0.14% 6,435 
30W-14-9 604,351 0.23% 2,758,698 

I 35-14-9 2,865,912 0.25% 14,323,830 
26(35)-14-9 229,928 0.27% 1,251,503 
36-14-9 327,061 0.23% 1,536,247 

I 1(36)-13-9 280,919 0.39% 2,177,984 
35(36)-14-9 29,768 0.59% 349,790 

· · 6(36)-13-8 2,247 0.24% 10,786· 

I Total 7,168,549 0.22% 31,345,211 

I UNAVAILABLE RESERVES 

Ambrosi:a Lake 

I Sec.-TwE.-Rng. Tons Grade ePounds U308 

I 17-14-9 78,961 0.18% 276,844 
18(17)-14-9 187,544 0.13% 498,239 
20(17)-14-9 13,403 0.20% 54,667 

I 19&20Wedge(17)-14-9 2,008 0.16% 6,426 
19-14-9 31,182 0.17% 107,778 

I 
24(19)-14-10 6,012 0.11% 13,226 
24-14-10 95,963 0.14% 270,954 
26(24)-14-10 4,191 0.48% 40,176 

I 
20(30E)-14-9 25,152 0.13% 64,717 
29(30E)-14-9 168,098 0.15% 518,074 
30E-14-9 197,870 o. 26%. 1,035,855 

I 
30W-14-9 94,170 0.22% 413,551 
35-14-9 225,539 0.22% 980,967 
26(35)-14-9 48,333 0.17% 162,732 

I 
36-14-9 _30,822 0.16% 96,982 
1(36)-13-9 69,066 0.15% 205,214 

l• 
6(36)-13-8 84,619 0.18% 301,109 

Total 1,362,933 0.18% 5,047,511 
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Ambrosia Lake 

Sec.-Twp.-Rng. 

31-14-9 
33-14-9 
12-14-10 
22-14-10 
27-14-10 

*12-14-11 

Total 

*KMNC, 50% of 

SUMMARY OF ORE RESERVE ESTIMATES 
INACTIVE SECTIONS 

MEASURED ORE RESERVES 
January 1, 1980 

Tons Grade 

221,847 0.14% 
415,147 0.12% 
669,357 0.14% 
132,688 0.14% 
191,319 0.23% 
42,286 0.15% 

1,672,644 0.14% 

total Reserve 

---------- ··-- ... --------

8 

ePounds u3.9a 

640,631 
959,199 

1,847,189 
358,830 
874,749 
125,642 

4,806,240 



Table I 

COMPARISON OF PROJECTED TO REPORTED PRODUCTION 
1979 

0\ 

Mining 1979 Projection 1979 Production Variation 
Unit Tons Grade eU~ Tons Grade eU~ Tons eu3o8 %Tons % eU~ 

17 81,266 0,129% 210,394 95,727 0.106% 203,322 +14,461 -7,072 +18 -3 
19 240,119 0.140% 673,08i 235,315 0.123% 580,077 -4,804 -93,004 -2 -14 
24 48,762 0.104% 101,181 30,107 0.105% 63,123 -18,655 -38,-058 -38 -38 
30 191,743 0.184% 707,209 192,120 0.163% 626,071 +377 -81,138 0 -11 
30W 210,477 0,168% 708,849 207,074 0.175% 7-23,937 -3,403 +15,088 -2 +2 
35 209,201 0.218% 912,631 226,433 0.208% 944,351 +17,232 +31, 720 +8 +3 
36 90,187 0.463% 836,100 94,556 0.497% 940,441 +4,369 +104,341 +5 +12 

Totals 1,071,755 0.194% 4;J..49,445 1,081,332 0.189% L,081,322 +9,577 -68,123 +l -2 

, ______________________ _ 



--~ 

TABLE II 
JANUARY l, 1980 TOTAL MEASURED RE.SERVE ESTIMATE COMPARISON,. OF ACTIVE SECTIONS 

l-l-79 to l-l-80 

0 · (Rounded to l,000 tons and e lbs. U308) Data may vary t"o indicated totals because of independent rounding r-i 

Mining 1-1-79 Estimated Reserve . 1-1-80 Estimated Reserve 1979 Production 1979 Variation 
Unit Sec.-T~.-Rng. ~ ~ e4foUJ08 Tons Grade effoU30s ~ ~ efFU30B ~ effaUJ06 

17 17-14-9 184,000 0.18% 661,000 170,000 0.18% . 605,000 22,00-0 0.153% 66,000 +8,000 +10,000 
1"8-14-9 419,000 0.13%. 1,108,000 358,000 0.13% 937,000 74,000 0,092% 137,000 +13,000 -34,000 
19-14-9 NIL NIL NIL NIL NIL NIL NIL NIL 
19/20 Wedge 2,000 0.16% 6,000 2,000 .. 0.16% 6,000 : NIL NIL NIL· NIL 
20-14-9 .. •131000 0.20%. 551000 131000 o. 20%· 55 1 000 NIL NIL NIL NIL 

Total Mining Unit" 6·18;000 O.lfi% 1,830,000 543,000 0.15% 1,.603, 000 9.6,000 0.106% 203,000 +21,000 -24,000 

19 19-14-9 1,468,000 0.16% 4,776,000 1,336,000 0.16% 4,.173 ,ooo 235,000 0.123% 579,000 +103,000 -24,000 
-18-14-9 NIL NIL 3,000 . 0.13% 8,000 NIL NIL +3,000 +8,000 
24-14-10 18,000 0.10% 36,000 18,000 0.10% 36,000 NIL NIL NIL NIL 
30-14-9 NIL NIL NIL NIL NIL 0.128% 1 000 NIL +l 000 

Total Mining Unit 1,486,000 0.16% 4,812,000 1,357,000 0.16% 4,217,000 235,000 0,123% 580,000 +106,000 -15,000 

24 24-14-10 196,000 0.12% 474,000 131,00Q O,l3% 343,000 27,000 0.107% 58,000 -38,000 -73,000 
19-14-9 NIL NIL NIL NIL NIL .. NIL NIL NIL 
26-14-10 2471000 0.18% 9051000 268 1 000 0."18% 969 1 000 3 1 000 0.087% 51000 +241000 +691000 

Total Mining Unit 443,000 0.16% 1,379,000 399,000 0.16% 1,312,000 30,000 0.105% 63,000 -14,000 · -4,000 

30 29-14-9 803,000 0.18% 2,820,000 747,000 0.16% 2,431,000 74,000 0.157% 233,000 +18,000 -156,000 
30-14-9E 432,000 0.22% 1,906,000 380,000 0.23% 1,753,000 83,000 0.191% 315,000 +31,000 +162,000 
20-14-9 211,000 0.12% 507 ,ooo 209,000 - 0.12% 501,000 35,000 · 0.111% 78,000 +33,000 +7 2,000 
19/20 Wedge 21000 0.13% 5 1000 21000 0.14% 61000 NIL 0.130% NIL Nit +1 1000 

Total Mining Unit 1,448;000 0.18% 5,238,000 1,338,000 0.18% 4,69~,ooo 192,000 · 0.163% 626,000 +82,000 +79,000 

30W 30-14-9W 779,000 0.22% 3,504,000 699,000 0.23% 3,172,000 207 ,ODO 0.175% 724,000 . +127, 000 +392,000 

35 35-14-9 3,107,000 0.24% 15,037,000 3,091,000 0.25% 15,305,000 217,000 0,209% 906,000 +201-,000 +1,174,000 
26-14-9 228 1000 0.23% . 11045 1000 278 1000 0,25% 114141000 101000 0.201% 38 1000 +601000 +407 1 000 

Total.Mining Unit 3,335,000 0.24% 16,082,000· 3,369,000 0.25% 16,719,000 227,000 0.208% 944,000 +261,000 +l,581,000 

--------------------- ---



TABLE II (cont,) Total Measured Reserve Estimate of Active Sections Comparison of 1-1-79 to 1-1-80. 

Mining 1-1-79 Estimated Reserve 1-1-80 Estimated Reserve 1979 Production 1979 Variation 
Unit Sec,-Twp,-Rng, ~ ~- ef/:U30g ~ ~ eflU3.Qs ~ ~ ef/U30s Tons eilu3oa 

36 36-14-9 355,000 0.22% 1,585,000 358,000 0,23% 1,633,000 15,000 0.290% 85,000 +1a·,ooo +133,000 
35-14-9 30,000 . 0.59% 350,000 30,000 0.59% 350,000 NIL NIL NIL NlL 

r-1 1-13-9 431-,000 0,41% 3,547,000 350,000 0.34% 2,383,000 80,000 o._537% 855,000 -1,000 -309,000 
r-1 6-13-8 871000 0;18% 3141000 871000 0.18% 312,000 NIL 0.135% 11000 NIL -·11000 

Total Mining Unit 903,000 0.32% 5,796,000 825,000 0.28% 4,678,000 95,000 0,497% 941,000 +17,000 -177 ,000 

Total Active Sections 9,012,000 0.21% 38,641,000 a,s~o·,ooo 0,21% 36,392,000 1,082,000 0.189% 4,081,000 +600,000 +1,832,000 

----------------------



TABLE III 
I 

! 
JANUARY 1, 1980 AVAILABLE MEASURED RESERVE ESTIMATE COMPARISON OF ACTIVE SECTIONS 

N ~-1-79 to 1-1-80 
r-1 

(Rounded to 1,000 tons and e lbs U308) Data may vary to indicated totals becaus~ of independent rounding, 
I 

Mining 1-1-79 Estimated Reserve. 1-1-80 Est.imated Reserve 1979 Production 1979 Variation 
Unit Sec,-Twp.-Rng, . Tons_ ~ efFU3Q.8 ~ Grade e#U30g Tons ~ e(IU3Qa ~ ei'lu3o 8 

17 17-14-9 109,000 0.19% 405,000 91;000 0.18% 328,000 22,000 0,153% 66,000 +4,000 -11,000 
18-14-9 235,000 0.13% 618,000 170,000 0.13% 438,000 74,000 0.092% 137 ,ooo +9,000 -43 ,ooo 
20-14-9 NIL NIL NIL NIL NIL NIL NIL NIL 

Total Mining Unit 344,000 0.15% 1,023,000 261,000 0.15% · 766,000 96,000 0.106% 203,000 +13,000 -54,000 

19 19-14-9 1,4°56,000 0.16% 4,745,000 1,305,000 0.16% 4,065,000 235,000 0.123% 579,000 +84,000 -101,000 
18-14-9 NIL NIL ~.ooo 0.13% 8,000 NIL NIL +3,000 +8,000 
30-14-9 NIL NIL NIL NIL NIL 0,128% 1,000 NIL +l,000 
24-14-10 NIL NIL 121000 :. 0.10% 23 1000 NIL NIL +12 1000 +231000 

Total Mining Unit 1,456,000 0.16% 4,745,000 1,320,000 0.16% 4,096,000 235,.000 0.123% 580,000 +99,000 -69,000 

24 24-14-10 109,000 0.10% 220,000 35,000 0.10% 72,000 27,000 0.107% 58,000 -47 ,ooo_ -90,000 
26-14-10 2431000 0.18% 865 1000 2641000 0.18% 929 1000 3 1000 0.087% 5 1000 +241000 +69 1000 

Total Mining Unit. 35~,ooo_ 0.15% 1,085,000 299,000 . 0,1,7% 1,001,000 30,000 0,105 63,000 -23,000 -21,000 

30 30-14-9E 252,000 0.18% 928,000 183,000 0.20% 717,000 83,000 0.191% 315,000 +14,000 +1044000 
20-14-9 187,000 0.12% 444,000 184,000 0.12% 437,000 .35,000 0.111% ,78,000 +32,000 +71,000 
19-14-9 652,000 0.18% 2,340,000 579,000 0,17% 1,913,000 74,000 0.157% 233,000 +l,000 -194,000 
l9l20 ·wedge 21000 0.13% 5z000 21000 0,14% 61000 NIL NIL NIL +11000 

Total Mining Unit 1,093,000 0,17% 3,717,000 948,000 0.16% 3,073,000 192,000 0.163% 626,000 +47,000 ' -18,000 

30W 30-14-9W 668,000 0,22% 2,930,000 604,000 0.23% 2,759,000 207,000 0.175% 724,000 +143,000 +553,000 

·35 35-14-9 2,610,000 0.25% 12, 97 8., 000 2,866,000 0.25% 14,324,000 217,000 0,209% 906,000 +473,000 +2,252,000 
26-14-9 1801000 0.24% 882,000 230;000 0.27% 11252 1000 10;000 0.201% 38 1000 · +60 1000 +408 1000 

Total Mining Unit 2,790,000 0.25% 13,860,000 3,096,060 0.25% · 15 ,57'6 ,000 227,000 0.208% 944,000 +533,000 +2,660,000 

36 36-14-9 323,000 0.23% 1,483,000 327,000 0.23% 1,536,000 15,000 0.290% 85,000 +19,000 +138,000 
35-14-9 · . 30,000 0.59% 350,000 30,000 0.59% . 350,000 NIL NIL NIL NIL 
1-13-9 353~000 0.467- 3,221,000 281,000 0.39% 2,178,000 80,000 0.537% 855,000 +8,000 -188,000 
6-13-8 · 3 1000 0.24% -131000 21000 0.24% 11 1000 NIL 0.135% 11000 -1 1000 -1 1 000 

Total Mining Unit 709,000 0.36% 5,067,000 640,000 0.32% 4,0JS,000 95,000 0.497% 941,000 +26,000 -51,000 

Total Active Sections 7,412,000 0.22% 32,427,000 7,168,000 U.22% 31,346,000 1,082,000 0.189% 4,081,000 +838,000 +3,000,000 

- - - - - - - - - - - -- - - - - - - - - - -



TABLE lV 

(Rounded to 

JANUARY 1, 1980 TOTAL MEASURED RESERVE ESTIMATE OF INACTIVE SECTIONS COMPARISON 
of 1-1-79 to 8-1-80 

1,000 tons and e lbs. ,U30s) Data may vary to indicated totals because of independent 

1-1-79 Estimated Reserve 1-1-80 Estimated Reserve 

rounding. 

1979 
Area Sec,•Twp.-Rng. ~- Grade ~ ~ ~ e//U3.Q8 ~ 

(V) . r-l 
Ambrosia Lake 31-14-9 222,000 0.14% 641,000 222,000 0.14% 641,000 NIL 

33-14-9 415,000 0.12% 959,000 415,000 0,12% 959,000 NIL 
12-14-10 669,000 0.14% 1,847,000 669,000 0.14% 1,847,000 NIL 
22-14-10 '133,000 · 0.14% 359_,ooo 133,000 0.14% 359,000 NIL 
27-14-10 191,000 0.23% 875,000 191,000 0.23% 875,000 NIL 
12-14-11* 421000 0.15% 1261000 421000 0.15% 126 1000 NIL 

Total Inactive Sections 1,673,000 0.14% 4,806,000 1,673,000 0.14% 4,80fr,OOO NIL 

*KMNC 50%. of Total 

Variation 
e/lU305 

------------~----------



TABLE V JIINUARY 1, 1980 TOTAL RESOURCE RESERVE ESTIMATE 
(Rounded to 1,000 tons and e lbs, U305) 

Data may v~ry to indicated_ totals because of independent rounding, 

-.:t 
.--i 

MEASURED INDICATED DEMONSTRATED INFERRED DEFINED POTENTIAL UNDEFINED POTgNTIAL RESOURCE 
Grade Pound~ Grade Pounds Grade Pounds Grade Pounds Grade Pounds Grade Pounds Grade Pounds 

Sec,-~.-Rng. !2!!! '7.U3.Qa _J:!J.Q.a_ l2!!.!!. Z!!J~ ...!!.J2s- l2!!.!!. ~Qa ..J!3~ ~ ~Qa .Jl.3.Qa.... ~ :&YJQ8 .J!3Q8- !2!!! ~Q8 ....!!'.>2a- ~ %U308 ....!!J~ 

6-13-8* 87 0, 18% 312 · Nil Nil Nil 87 0.18% 312 Nil Nil Nil Nil Nil Nil Nil Nil Nil 87 0.18% 312 
i-13-9* 350 0,34% 2,383 350 0.34% 2,383 350 0.34% . 2,383 
12-13-9 Nil Nil Nil Nil Nil Nil 
17-14-9* 170 0.18% 605 170 0.18% 605 170 0.187. 605 
18-14-9* 361 0.13% 945 361 0.13% 945 361 0.13% 945 
19-14-9* 1,340 0.16% · 4,185 - 1,340 0.16% 4,185 ' - 1,340 0.16'7. 4,185 
20-14-9* 222 0.13% "556 222 0.13% 556 222 0.13'7. 556 
26-14-9* 278 0,257. 1,414 - 278 0.75%_ 1,414 278 0. 25'7. 1,414 
29-14-9* ·747 0.16% 2,431 747 0.16% 2,431 .. 747 0.16'7. 2,431 
30-14-9* 1,079 0.23% 4,925 1,079 0.23% . 4,9l5 - ._ 1,079 0.237. 4,925 
31-14-9 222 0.14% 641 222 0.14% 641 222 0.14% 641 
33-14-9 415 0,12% 959 415 0.12% 959 415 0. 127. 959 
35-14-9* 3,121 0.25'7. 15,655 - 3,121 0.25% 15,655 3, 12_1 o. 257. 15,655 
36-14-9* 358 0.23% 1,633 358 0,23% , 1,633 358 0.23% 1,633 
12-14-10 669 0.14% 1,847 669 0.14% 1,847 669 0.14% 1,847 
22-14-10 133 0.14% 359 133 0.14% 359 133 0.14'7. 359 
24-14-10* 149 0,13% 379 149 0.13% .379 149 0.137. 379 
26-14-10* 268 0.18% 969 268 0.18% 969 268 0.18% 969 
27-14-10 191 0.23% 875 191 ·o.23% 875 191 0. 23% 875 
12-14-11**. 42 0,15% 126 42 0.15% 126 ~ 42 0.15% 126 

Totals 10.202 0.20% 41,199 - 10,202 0.20% 41,199 - 10,202 0.20% 41,199 

* Currently Active Properties 
** KMNC 50% Share 

----------------------
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SECTION 17 MINING UNIT 

Sections 17, 18, 19 and 20, Tl4N-R9W (Through Section 17 Shaft) 

1979 ANNUAL GEOLOGIC REPORT 

Total Measured Reserves 542,793 tons of 0.148% 
Produced to Date: 17-14-9 575,379 tons of 0.209% 
Produced to Date: 18-14-9 989,019 tons Of 0.142% 
Produced to Date: 20-14-9 713,534 tons of 0.213% 
Produced to Date: 19/,20 Wedge 4,292 tons of 0.166% 
Produced to Date: 19-14-9 49,637 tons of 0.157% 
Produced to Date: 18/19 Wedge 420 tons of 0.234% 
Produced to Date: Total Unit 2,503,685 tons of 0.181% 

1979 Production: Total Unit 95,727 tons of 0.106% 

GENERAL 

15 

The 1-1-80 Measured Available ore reserves of 260,877 tons of 0.15% 
represents an approximate gain of 13,000 tons and a los·s of 54,000 
pounds u3o8 _i~ comparison to the 1-1-79 Available Ore reserves, 
less the 1979 production. The gain in tons is a combination of increases 
from new surface drilling and gains in the Proven Developed and Produced 
categories, on both Section 17 and 18. Offsetting losses in pounds 
u3o8 occurred primari~y in the Proven Longhole and Proven Developed 
categories in the NW/4 of Section 18. 

The .. 197.9-.,.Unit production was 118% of the .tens and 3% less in 
pounds u3o8 than projected. Development and extraction on the 2-3 level 
(Section 17) was slowed by adverse ground conditions causing rehabil
itation of these stopes, water problems a~sociated with a "K" shale unit 
at the sill elevation and an access· raise driven in poor_ground conditions 
adjacent to a fault separating and offsetting the 0612 stope to the 0613 
s.tope. Extraction on the 2-1 level. (Section 18) surpassed expectations 
by 20% in tons but the grade was lower than expected.· 

Underground probing averaged 0.10% compared to an average scanner grade 
of 0.104% and an average corrected grade (based on chemical assay) of 
0.106%. 

----------------------

Mining a:c·trviti·e·s during the year were concentrated primarily on Section 18 
(2-1 level) and accounted for 77% of the total Unit production. Stope 
development continued in the 9400 haulage drift within Probable Block 19, 
in the 9500 haulage drift within Probable Blocks 19 & 9 and corrnnenced 
in the 9600 drift within Probable Block 19 and Isolated Hole 477, the 
9700 drift within Probable Block 9 and Isolated Hole 337, the 9800 drif't 
within Probable Block 9 and the 8800 and 8900 drifts within Probable 
Block 14. Development within these areas has made available for extrac
tion 117% of the Proven Longhole tons and 109% of their equivalent pounds 
u3o8 . Stope extraction occurred in the 5800 drift area within Probable 
Block 30, in the 9400, the 9500 and the 9700 drift areas within Probable 
Block 19, and in the 9600 drift areas within Probable Block 19 and in 
Isolated Hole 477. The completion of extraction in these four stopes 
produced 96% of the Proven Developed tons and 92% of their equivalent 

L------------------------------------------------····--· 
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pounds u3o8 • Extraction was completed in the 5800 haulage area during 
the first fialf of the year where the 5801 stope produced 134% of the 
Proven Developed tons and 134% of their equivalent pounds u3o8 • Haulage 
development continued to the northwest in the 9000 drift (2-1 level) 
towards the ore occurrence located on Section 12, Tl4N-RlOW. 

The Measured Available ore reserve pound u3o8 losses on Section 18 
occurred in the Proven Longhole and Proven Developed reserve categories. 
Losses from Pr~bable to Proven Longhole reserves in the Probable Blocks 
9, 14 and 22 areas accounted for the major portion of this deficit. The 
remainder of these losses occurring in.the Proven Longhole to Proven 
Developed Reserve comparisons,were scattered throughout the 9400, 9500 and 
9600 haulage drift areas in the NW/4 of the section. An additional, 
less significant decrease was received from the change in status of 
Probable Block 21 from the Available to the Unavailable Reserve category. 

Production from Section 17 on the 2-3 level accounted for 23% of the 
total Unit production. Stope deve~opment continued in the 0200 and 0600 
haulage drift area, completing two stopes for subsequent extra~tion, 
delineating 142% of the Proven Longhole tons and 128% of their equivalent 
pounds u3o8 . These high percentage ratios are the result of limited 
rotary longhole drilling in the 0600 drift and improper coverage because 
the ore occurrences were at a great distance laterally and vertically 
from the 0600 haulage drift. Development delineated ore extensions in 
both stopes past the ore bo~ndary indicated by rotary drilling. Extraction 
occurred in the 0800 and the 0900 drift area, producing 96% of the Proven 
Developed tons and 80% of their equivalent pounds u3o

8
• Haulage devel

opment continued to the northwest in the 0600 drift and commenced in the 
0200 haulage drift for a. total of 375 feet. The Caldwell raise borer 
was utilized to drill the 0612 and 0613 ore passes and the 0612 manway, 
service raise. 

The stope development comparisons, 1978 to 1979, represent a substantial 
increase in development production, i.e. approximately 27,000 tons in 
1978, as compared to 3~,000tons in 1979. Stope development accounted for 
34% of the total production with the remaining 66% coming from stope 
extraction. This 19% inc~ease .in stope development production .enabled 
stopes on Section 18 on the 2-1 level to be completed more expediently, 
making them available for subsequent extraction sooner than projected. 
The Unit's total stope development footage exceeded that of i978 by 11%, 
with the largest increase occurring in Probable Blocks 9 and 19 and 
Potential Block F (Section 18) in the 9500, the 9700 and 9800 drift 

.areas. Stope development OR Section 17 was 32% less than that exhibited 
in 19h8. This decrease is attributed to the problems encountered by 
the_poor ground conditions and water problems. 

Rotary longhole drilling footage (per foot of haulage advance) increased 
40% compared to 1978 and resulted in a 5% increase in feet drilled per 
foot of haulge drift explored. The increase over 1978 total rotary 
footage, was a result of additional drilling required per 11 fan 11 on 
Section 18 (2-1 level) due to the close proximity of the the ore horizon 
in relation to the haulage drift elevations. These 11 C11 sandstone unit 
ore deposits are at the same elevations as the haulage drifts and more 
low angle drill holes are required to penetrate and de.l•inea·te the ore 
horizon.· The tons and pounds delineated per foot of rotary drilling during 
the year were 1.3 tons and 3.5 pounds. 
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Percussion drilling was increased 50% in comparison to the previous 
year, averaging 1.6 feet per foot of development as compared to 1.2 
feet per foot in 1978. This drilling occurred predominantly on the 
2-1 level (Section 18) in the 9000 drift area. 

17 

Waste shipments for the Mining Unit totaled 30,229 tons of 0.030% u
3
o

8
. 

This includes 3,871 tons of 0.043% in the N/2 of Section 17, 41,102 tons 
of 0.028% in the S/2 of Section 17 and 22,257 tons of 0,028% for Section 18, 

Section 

N/2-17 
S/2-17 
19(17) 
18&20(17) 

Total Mining Unit 

Accumulative to Date 

10,660'/0.036% 
78,663'/0.030% 

472' /0.032% 
181,253'/0.030% 

271,048' /0.030% 

Development was•eomp1eted•in 12 stopes, confirming 121% of the Proven 
Longhole tons and 114% of their equivalent pounds u

3
o8 • Five stopes 

exhibited a substantially higher percentage of both tons and pounds. 

Stoping was completed in six stopes producing 96% of their combined 
Proven Developed tons and 85% of their equivalent pounds u3o8 • A 
detail of these stopes is presented on page 18. 

SUMMARY OF MINING UNIT DEVELOPMENT 

Haulage Rotary LH Raise Development . Percussion 
Section Development Drilling(l) Conv. Reamed Bored-Development Drilling(2) 

17-14-9 375' 4,318' 
18-14-9 1,668 46,000' 
19-14-9 
19/20 Wedge . ..: 

20-14-9 7, 8-77' 
18/19 Wedge 

Total 2,043' 58,192' 

44' 
488' 

532' 

328 1 

328' 

1,975' 
11,313' 

13,288' 

1,856' 
19,802' 

21,658' 

(1) Rotary longhole drilling for the· total Mining Unit averaged 28. 5 feet 
per foot of haulage advance and 28.9 feet per foot of haulage explored, 
delineating 55 tons and 153 pounds u3o8 per foot of haulage explored. 

(2) Percussion drilling averaged 1.6 feet per foot of development drift, 
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I 
DEVELOPMENT COMPLETED 

I Proven Proven Longhole 
Longhole DeveloEment Developed 

I Section StoEe Tons Grade Tons Grade %Tons %lbs u~ 

17 0607-N&S 10,280 0.17% 14,368 0.19% 140% 156% 

I 0610 7,059 0.27% 10zl84 0.19% 144% 102% 
Sub-Total 17,339 0.21% 24,552 0.19% 142% 128% 

I 18. 9403 10,146 0.10% 9,636 0.10% 95% 95% 
9404-5 12,631 0.10% 11,402 0.10% 90% 90% 
9502-W 9,654 0.14% 7,881 0.15% 82% 87% 

I 9503-E 8,737 0.14% 9,538 0.12% 109% 94% 
9503-W 7,883 0.15% 12,182 0.13% 155% 134% 

9501-9701E 16,141 0.13% 20,637 0.12% 128% 118% 

I 9504-E 5,607 0.10% 8,296 0.11% 148% 163% 
9601-E 9,765 0.13% 9,967 0.12% 102% 94% 

9601 8,559 0.14% 9,233 0.10% 108% 77% 

I 9504-5-W 4,874 0.11% 11~266 0.11% 231% 231% 
Sub-Total 93,997 0.12% 110,038 0.12% 117% 109% 

I 19 
18/19 Wedge 

I 
19/20 Wedge 

20 

Total Unit 111,336 0.14% 134,590 0.13% 121% 114% 

I Stope development delineated and left for subsequent extraction 7.9 tons 

I 
and 22.·3 lbs u3o8 per foot of sub-level development. 

I 
STOPING COMPLETED 

Proven Deve. Total Extraction 
Reserves Produced Ratio 

I Section Stope Tons Grade Tons Grade %Tons %lbs u~ 

I 
17 0801 13,235 0.26% 12,344 0.22% 93% 79% 

0901 7,791 0.18% 7,775 0.15% 100% 83% 
Sub-Total 21,026 0.23% 20,119 0.19% 96% 80% 

I 18 5801 5,444 0.10% 7,320 _0.10% 134% 134% 
9403 9,636 0.10% 8,010 0.09% 83% 75% 

I 
·9502-E 9,492 0.12% 9,885 0.12% 104% 104% 
9504-5 11z402 0.10% 9,298 0.09% 82% 73% 

Sub-Total 35,974 0.11% 34,513 0.10% 96% 92% 

I 18/19Wedge 
19(17) 

I 
19/20Wedge-

20 

I 
Total Unit 57,000 0.15% 56,632 0.13% 99% 88% 

I 
- --------
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TOTAL MINING UNIT MEASURED ORE RESERVES 

Available Unavailable · Total 
Section Tons Grade Tons Grade Tons Grade 

17-14-9 Proven Developed 2,075 0.18% 16,163 0.20% 18,238 0.19% 
Proven Longhole 37,023 0.20% 5,611 0.17% 42,634 0.20% 
Probable 512733 0.16% 572187 0.17% 108,920 0.17%. 
Total Measured 90,831 0.18% 78,961 0.18% 169,792 0.18% 

18-14-9 Proven Developed 42,874 0.12% 12,694 0.09% 55,568 0.12% 
Proven Longhole 67,447 0.13% 20,369 0.10% 87,816 0.13% 
Probable 592725 0.13% 154,481 0.14% 2142206 0.14% 
Total Measured 170,046 0.13% 187,544 0.13% 357,590 0.13% 

19-14-9 NIL 

18/19 Wedge NIL 

19/20 Wedge NIL 
Proven Longhole 2,008 0.16% 2,008 0.16% 

NIL 
Total Measured 2,008 0.16% 2,008 0.16% 

20-14---9 Proven Developed - 2,509 0.21% 2,509 0.21% 
Proven Longhole 5,575 0.12% 5,575 0.12% 
Probable 52319 0.29% 52319 0.29% 
Total Measured 13,403 0.20% 13,403 0.20% 

Total Proven Developed 44,949 0.13% 31,366 0.15% 76,315 0.14% 
Unit Proven Longhole 104,470 0.16% 33,563 0.12% 138,033 0.1_5%' 

Probable 111,458 0.14% 2162987 0.15% 3282445 0.15% 
Total Measured 260,877 0.15% 281,916 0.15% 542,793 0.15% 

SURFACE DRILLING 

Section No. Of Holes Drilled Ore Mineral Barren 

17-14-9 0 
18-14-9 8 2 5 1 
20-14-9 0 

Total 8 2 5 1 

The 8 surface holes drilled on the Section 17 Mining Unit delineated an 
additional total Measured Reserve of 9,438 tons and 16,846 pounds u3o8 • 
All 8 of the holes were drilled on the N/2, NW/4 of Section 18, north and 
west of the.9000 haulage drift. Two ore holes were drilled. SDH 545 (6'/0.10%) 
ties with "C" sandstone ore in Probable Block 22·and SDH 547 (6.l'/0.12%) 
indicates an isolated "C" sandstone ore occurrence north of Probable 
'Block 22. Surface drilling on the Section 17 Mining Unit totaled 6,820 
feet at a total expense of $17,552 or an average cost of $2.57 per foot. 
Results indicate an 88% (ore and mineral) discovery ratio, at an average 
cost of $1. 04 per pound_ u3 08 • 
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Forecast surface drilling for 1980 is as follows: fifteen holes are 
planned on Section 17 primarily in the 'NW/4 and in the Dysart 40 acre 
tract (UNC) depending upon its availability for exploitation.purposes.·· 
Twenty holes are planned on Section 18 in the N/2 of the section as close 
spaced offsets to known ore occurrences. 

FORECAST 

The total Mining Unit forecast for 1980 is 90,984 tons at 0.129% 
averaging 379 tons per day. Haulage development on the 2-3 level of 
Section 17 will continue in the 0200 drift and begin in the 0300 drift 
to exploit Probable Block 8, and continue in the 0600 drift to exploit 
Probable Blocks 4 and 7. On the 2-1 level of Section 18, haulage devel
opment will be concentrated in the 9000 drift which is being driven 
towards the southeastern corner of Section 12, Tl4N-Rl0W and thence 
into Section 12 where the 9000 drift and 0100 drift will be used to 
exploit Probable Block 1. Haulage development in Section 18 will also 
occur in the 8900 drift to ffiqrio'it Probable Block 14. 

Stope development is expected to contribute 33% of the total Unit's 
production.· Development will be concentrated in the 0600 drift area 
of Section 17 in Probable Blocks 3 and 4, and on the 2-1 level of 
Section 18 development will be concentrated in the 9000, 9700, 9800 

·and·880e dtift areas in Probable Blocks 9, 14 and 19 and in Potential 
Area F. 

Section 17 is forecast to produce 26% of the Mining Unit's tons and 
32% of thee pounds u

3
o8 with 18 producing the remaining 74% and 68% 

respectively. 
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SECTION 19-14-9 MINING UNIT 

1979 ANNUAL GEOLOGIC REPORT 

Total (Measured) Reserves: 
Produced to Date: 19-14-9 
Produced to Date: 30(19) 
Produced to Date: Total Unit 

1979 Production 

GENERAL 

1,356,887 tons 
685,396 tons 

243· tons 
685,639 tons 

235,315 tons 

of 0.155% 
of 0.156% 
of 0.128% 
of 0.156% 

of 0.123% 

A comparison of the January 1, 1979, Measured Available Reserves (less 
the 1979 production) to those of January 1, 1980 (shown on Page 26 ), 
indicates an increase of approximately 99,000 tons and a decrease of 
·69,000 pounds u3o8 . This difference in reserves is accredited to:· 

1. The additional Probable Reserves discovered in the 
NW/4, NE/4 and SE/4 of Section 19, amounting to 
approximately 53,000 tons and 183,000 pounds. 

2. The loss of 4,538 tons and 44,974 pounds due to the 
re-classification of Probable Reserves from the 
Available to the Unavailable category. 

3. The loss of approximately 148,000 pounds in the Longhole 
category, compared to the equivalent Probable Reserve 
occurring mairi],y in Blocks 1 and 2, and secondarily in 
Blocks 23, 24 and 14. 

4. The remaining gain in tons and loss in pounds is in 
the Developed to Completed categories; reflected in 
numberous stopes throughout the Unit. 

' . 

Mine life expectancy, based on the January, 1980 Measured Available 
Reserves, indicates a sustained production through 1985 at the 
present forecast rate. 

Total mine production for 1979 attained 98% of the projected tons, 

21 

and 86% of the forecast pounds u
3
o8 , which is attributed to a 20% 

lower complement of forecast development and extraction.miners. Con
tributing factors to this shortfall in production are: 1) additonal 
ground support requirements, 2) loss of the 3000 haulage drift (1-3 
level) due to deteriorating ground conditions during December, 1978, 
requiring a reyision in mine planning and temporprily halting extraction 
and development in this area. Stope extraction accounted for 72% of 
the total production with the remaining 28% from sub-level development, 
as compared to a projected ratio of 68% and 32%, respectively. Under
ground car probing during 1979 averaged 0.12%, as compared to an average 
scanner grade of 0.130% and an average assayed grade of 0.123%. 

Waste shipments milled, totaled 34,951 tons at an average grade of 0.024%, 
bringing the accumulated waste total milled to date to 87,670 tons at an
average assayed grade of 0.028%. 
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Primary haulage development occurred in most of the active mining 
areas on both levels, totaling 4,585 feet, (including cut-outs) compared 
to a projected footage of 4,621 feet. The largest crincentration of 
haulage development (66% of the total) occurred on the 1-4 level in 
the 1000, 1200, 1300, 1400, 1500, 1700, 6000 and 6400 drifts; and on 
the 1-3 level (34% of the total) in the 3200, 3600, 4000, 4100, 5000, 
5100, 5200, 5300 and 5400 haulage drifts. 

Conventional raising was 34% short of the forecast, totaling 607 feet 
and reamed raising was 24% less than the forecast, totaling 1,358 feet. 

Rotary longhole drilling totaled 113,837 feet, exceeding the forecast 
footage by 26%. This large increase is due to an additional operator 
being added to the rotary longhole crew. Rotary drilling occurred 
throughout the mine, generally delineating comparable ore thickness 
at a lower grade content in comparison to the Probable Blocks area drilled. 
The largest _loss· in pounds u3o8 was from Probable Blocks 1 and 2 (1-4 
level, SE/4). The ore thicknesses in this area as delineated by rotary 
drxlling, varied from less than,to greater than,those exhibited by surface 
drilling. The grade values, regardless of the specific area being rotary 
drilled, relfected values consistently less than those indicated by the 
Probable Blocks. The overall result was an approximate 95,000 pound 
loss, when all the rotary drilled areas in this complex were combined and 
compared to the appropriate surface reserves. Other pound losses occurred 
in Probable Blocks 23, 24 and 14 located in the NW portion of the Section 
and Probable Block 10 located in the SW portion of the Section, These 
losses were partially offset by a gain in the 4100 haulage drift area. 
Rotary longhole drilling is forecast at 120,000 feet for 1980, which is 
a 5% increase -over the 1979 total. This increase in rotary footage is 
necessary, to enable exploration to keep pace with the projected haulage 
development. 

Stope development was completed in 13 stopes on the 1-3 level, confirming 
168% of their Proven Longhole tons and 146% of their equivalent pounds 
u3o. On the 1-4 level, stope development was completed in 10 stopes, 
con~irming 120% of their Proven Longhole tons and 86% of their equivalent 
po'unds u3o8 ; for a combined total of 23 stopes, confirming 142% of . 
their Proven Longhole tons and 112% of their equivalent pounds u3o8 • 
A detail of these stopes is presented on page 23. Stope development 
delineated and left for subsequent extraction 7.1 tons and 24.6 pounds 
u3o

8 
per foot of sub-level development.· This compares favorably with 

tlie 6.8 tons and 25.9 pounds u
3
o

8
, ratios delineated in 1978. 

This increase in the tons and pounds u3o
8 

delineated in comparison to 
that of 1978 is due to an increase in the continuity of the ore in the 
completed development stopes. This increase in ore trend continuity, 
although slight, was sufficient enough to offset a decrease of 0.8 feet 
in the aver~ge thickness for the complete stopes, and an increase in the 
amount of accessing and/or ventiiation footage. Proven Developed Reserves 
completed,indicated a 0,05% u

3
o

8 
lower ore grade average in comparison 

to the Proven Longhole Reserves. This is due to marginal ore, developed 
beyond rotary longhole coverage. This ore was usually discontinuous, 
or occurred as isolated pods and was generally of lower grade content 
than indicated by rotary longholes. 
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Extraction was completed in 14 stopes on the 1-3 level, producing 
98% of the Proven Developed tons and 81% of their equivalent pounds 
u3o8 . A detail of these stopes is presented on this page. Two 
areas were completed on the 1-3 level in the 4100 and 4200 drifts, 
completing extraction of the upper ore (in the "A" and "B" sand unit) 
in Probable Blocks 6 and 7, producing 114% of the Proven Developed 
tons and 90% of their equivalent pounds u

3
o

8
• A detail of these areas 

is presented on page 25. 

Neil Erickson was replaced by F. A. Alkhafi as Mine Superintendant in 
September. 

SUMMARY OF MINING UNIT DEVELOPMENT 

23. 

Haulage(!) Rotary LH Raise Development Sub-Level Pere. LH 
Section Development Drilling(2) Conv. Reamed Bored Development Drilling(3) 

19 
18(20) 
20(19) 
30(19) 

Total 

4,533 
.46 

6 

4,585 

:p.3 ,837 639 

113,837 639 

1,258 34,202 61,957 

100 82 

1,358 34,284 61,957 

(l} Haulage development footage includes safety shelter cut-outs. 

(2) Rotary longhole drilling averaged 24~8 feet per foot of haulage 
drift driven and 30.6 feet per foot of haulage drift explored. 
The ore delineated averaged 79.1 tons and 256.2 pounds u3o8 per 
foot of haulag~ explored. 

(3) Percussion drilling averaged 1.8 feet per foot of sub-level 
development advance. 

DEVELOPMENT COMPLETED 

Proven Proven Development 
Longhole Developed Ratios 

Section Stope Tons Grade Tons Grade %Tons %lbs UJ28 
19-14-9 4401 2,739 0.28% 2,712 0.15% 99% 53% 

4402 1,423 0.17% 2,742 0.09% 193% 102% 
4312 19,550 0.13% 12,208 0.12% 62% 58% 
6004 . 2,530 0.17% 513 0.11% 20% 13% 
6005 10,856 0.29% 11,016 0.17% 101% 59% 
6009 6,659 0.17% 10,601 0.18% 159% 168% 
4014 8,520 0.16% 7,129 0.13% 84% 68% 
3005 1,713 0.20% 6,333 0.24% 370% 444% 
3006 5,216 0.23% 13,680 0.28% 262% 319% 
3007 7,967 0.43% 8,740 . 0.18% 110% ·.46% 
4212 2,§79 0.18% 8,806 0.15% 341% 284% 
2102 12,291 0.21% 12,207 0.14% 99% 66% 
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DEVELOPMENT COMPLETED CONTINUED 

Proven 
Longhole 

Section Stope Tons Grade 

2011-12 10,232 0.16% 
2201-02 14,069 0.30% 

4209 1,281 0.51% 
3009 9,276 0.21% 
6006 7,650 0.36% 
2013 13,560 0.19% 
6008 10,391 0.20% 
6010 3,959 0.18% 

3702E 898 0.12% 
4021 5,728 0.14% 
4213 11,462 0.22% 

Total Unit 170,549 0.22% 

Mine Life Average 

Stope development delineated and 
and 24.6 pounds u3o8 per foot. 

STOPING COMPLETED 

Sec t:ton· Stop·e · 

19-14-9 4105-06 
4107 
4108 
4207 
4208 
4209 
4013 
4305 
3005 
3006 
3007 
4401 

· 4403 
4402 
4109-10 

Proven 
Developed 

Tons Grade 

25,855 
12,209 

9,631 
3,976 
9,918 
1,072 
9,762 

11,928 
6,333 

13,680 
8,740 
2,712 
6,370 
2,742 

10,556 

0.25% 
0.29% 
0.22% 
0.22% 
0.18% 
0.13% 
0.20% 
0.28% 
0.24% 
0.28% 
0.18% 
0.15% 
0.17% 
0.09% 
0.18% 

Proven 
Developed 

Tons Grade 

10,167 0.15% 
12,452 0.22% 
1,072 0.13% 

33,682 0.22% 
12,775 0.17% 
13,295 0.13% 
21,269 0.18% 

6,052 0.13% 
8,127 0.11% 
9,644 0.12% 

16,588 0.18% 

241,810 0.17% 

left for subsequent 

Produced 
Tomi' Grade 

21,229 
13,534 
10,577 

321 
11,068 

1,224 
9,948 

10,150 
7,754 

12,494 
8,249 
3,009 
6,861 · 
2,937 

13,745 

0.21% 
0.24% 
0.19% 
0.11% 
0.16% 
0.17% 
0.16% 
0.23% 
0.18% 
·o.·20% 
0.17% 
0.13% 
0.15% 
0.10% 
0.16% 

Total Unit 135,484 0.23% 133,050 0.19% 

Mine Life Average 

24 

Development 
Ratios 

%Tons %lbs u~ 

99% 93% 
89% 65% 
84% 21% 

363% 380% 
167% 79% 

98% 67% 
205% 184% 
153% 110% 
905% 830% 
168% 144% 
145% 118% 

142% 112% 

130% 93% 

extraction 7.1 tons 

Extraction 
Ratios 

%Tons %lbs u~ 

82% 69% 
111% 92% 
110% 95% 

8% 4% 
112% 99% 
114% 149% 
102% 82% 

85% 70% 
122% 92% 

91% 65% 
94% · 89% 

111% 96% 
108% 95% 
107% 119% 
130% 116% 

.98% 81% 

100% 86% 
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AREAS COMPLETED 

Proven Proven 
Probable Longhole Deveioped 

Block Tons Grade Stope Tons Grade Tons Grade 

6 76,635 0.40% 4101 10,199 0.54% 12,476 0.31% 
4103 3,173 0.44% 12,177 0.32% 
4104 5,259 0.62% 6,488 0.23% 

4105-06 12,316 0.36% 25,855 0.25% 
4107 6,895 0.44% 12,209 0.29% 
4108 5,808 0.46% 9,631 0.22% 
4205 11,469 0.23% 7,654 0.23% 
4206 8,727 0.22% 8,529 0.22% 
4207 1,143 0.18% 3,976 0.22% 
4208 2,546 0.44% 9,918 0.18% 
4209 1 2 281 0.51% 1,072 0.13% 

Sub-
Total 76,635 0.40% 68,816 0.39% 109,985 0.25% 

7 11,039 0.28% 4109-10 3,070 0.32% 10,556 0.18% 

Total 87,674 0.38% 71,886 0.39% 120,541 0.24% 

EXTRACTION RATIOS - Probable Block 6 

Probable Proven Longhole 
%Tons %lbs DA %Tons %lbs U:,2.g 

143%.· 80% 159% . 92% 

EXTRACTON RATIOS - Probable Block 7 

Probable Proven Longhole 
%Tons %lbs UA %Tons %lbs u~ 

125% 71% 488% 224% 

EXTRACTION RATIOS - Total Unit 

Probable Proven Longhole 
%Tons %lbs U~ %Tons %lbs UJ2s 

140% 78% 171% 94% 
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Produced 
Tons Grade 

11,730 o.i9% 
9,658 0.32% 

11,878 0.23% 
21,229 0.21% 
13,534 0.24% 
10,577 0.19% 

9,835 0.20%. 
8,345 0.20% 

321 0.11% 
11,068 0.16% 
1,224 0.17% 

109,399 0.22% 

13,745 0.16% 

123,144 o. 21% · 

Proven Developed 
%Tons %lbs U~ 

99% 88% 

Proven Developed 
%Tons %lbs U~ 

130% 116% 

Proven Developed 
%Tons %lbs UJ28 
-102% 89% 
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TOTAL MINING UNIT MEASURED RESERVES 

Available Unavailable Total 
Section 

19-14-9 

18(19) 

24 (19) 

Total 
Unit 

Tons 

Proven Developed 71,839 
Proven Longhole 554,413 
Probable 678,628 
Total Measured -·1, 304,880 

Proven Developed -
Proven Longhole 2,927 
Probable 
Total Measured 2,927 

Proven Developed -
Proven Longhole 
Probable 11,886 
Total Measured 11,886 

Proven Developed 71,839 
Proven Longhole 557,340 
Probable 690,514 
Total Measured 1,319,693 

SURFACE DRILLING 

Section No. Of Holes Drilled 

19-;-14-9 21 

Grade Tons Grade Tons 

0.15% 2,916 0.12% 74,755 
0.16% 11,842 0.14% 566,255 
0.16% 16,424 0.21% 695,052 
0.16% 31,182 0.17% 1,336,062 

0.13% 2,927 

0.13% 2,927 

0.10% 6,012 0.11% 17,898 
0.10% 6,012 0.11% 17,898 

0.15% 2,916 0.12% 74,755 
0.16% 11,842 0.14% 569,182 
0.16% 22,436 0.18% 712,950 
0.16% 37,194 0.16% 1,356,887 

Ore Mineral Barren 

. 7 8 6 

Twenty-one surface drill holes were drilled on Section 19, T14N-R9W, 
delineating an additional Probable Reserve of appoximately 53,000 tons 
and 183,000 pounds e u3o8 • Total feet drilled was 15,745 feet, at an 
expense of $39,207 or an average cost of $2.49 per foot. Results 

Grade 

0.15% 
0.16% 
0.16% 
0.16% 

0.13% 

0.13% 

0.10% 
0.10% 

0.15% 
0.16% 
0.16% 
0.16% 

indicate a 71% ore and mineral discovery ratio of 11.6 lbs per foot drilled, 
equating to $0.21 a pound .. The largest reserve gain occurred with the 
formulation of three new Probable Blocks (36, 37 and 38), totaling 84,814 
pounds. Probable .Block 36 is located in the SE/4 SE/4 and is incorporated 
with one hole in the 19/20 wedge. Probable Block 37 is in the same locale 
and·-,consists of two holes, both located in the 19/20 wedge area. Probable 
Block 38 is an "A" sandstone ore body consisting of SDH 544 (7'/0.17%) 
and SDH 528 (7'/0.25%). SDH 544 also contains a "C" ore intercept 
(9.5'/0,18%), which correlates to the depleted 8511 stope (Section 17 
Mining Unit). The remaining pound increments were delineated by isolated 
ore occurrences, the largest.of which is associated with isolated SDH 541 
(45;524 pounds), The surface drilling forecast for 1980 consists of 20 
holes to be drilled predominantly in the 'NW/4 and NE/4 of the Section. 
This drilling will consist of close to medium spaced offsets adjacent to 
areas of known ore occurrences. A few holes will also be drilled in 
sparsely d:r~lled. areas of suspected mineralization, in an attempt to 
identify new reserves. 
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FORECAST 

The total mine production for 1980 is projected to be 225,620 tons of 
0.128% averaging 940 tons and 2,405 pounds per day. The ton production 
per day is scheduled to decrease by approximately 70 tons per day in 
February to 920 tons due to the projected completion of available 
slot-slopes. The ton increment will gradually increase throughout the 
remaining month's, provided the projected miner complement can be ful
filled. Haulage development is projected to remain at approximately the 
same footage rate. The greatest concentration of advance will be on the 
1-4 level in the 1100, 1300, 1500, 1600, 1700, 2200, 2300, 6000, 6700 
and 6800 drift areas; and on the 1-3 level in the 4100 and 5400 drifts. 
Rotary longhole drilling will alternate with the projected haulage 
advance listed above. Sub-level development footage is projected to 
decrease by 7% in comparison to the 1979 footage. Approximately 30% 
of the production will come from stope development, with the remaining 
70% expected from stope extraction. 
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SECTION 24 MINING UNIT 

Sections 24 and 26, Tl4N-RlOW & 19, Tl4N-R9W 
(through 24 Shaft) 

1979 ANNUAL GEOLOGIC REPORT 

Total Measured Reserves: 399,603 tons 
Produced to Date: 19-14-9 28,606 tons 
Produced to Date: 24-14-10 2,173,883 tons 
Produced to Date: 26-14-10 408,637 tons 
Produced to Date: Total Unit 2,611,126 tons 

1979 Production: Total Unit 30,107 tons 

GENERAL 

28 

of .. 0.164% 
of 0.136% 
of 0.180% 
of 0.162% 
of 0.176% 

of 0.105% 

A comparison of the January 1, 1979 Measured (Class I) Available 
Reserves (less the 1979 production) to those of January 1, 1980, 
indicates a decrease of approximately 22,000 tons and 20,000 pounds 
u3o8 . A decrease of 41,000 tons was the result of the recalculation 
of the 7200 scram area reserve. Percussion drilling from the inactive 
0300 haulage drift,disprov~d the previously determined northern extent 
of this ore body. Areas previously included in the original reserve 
in the inactive 0300, 0800 and 1500 haulage areas (1-4 level),proved 
to be uneconomical or extraction was already completed. This decrease 
was offset by a 21,000 ton increase from new drilling on Section 26. 

The 1979 Mining Unit production was below the forecast production by 
approximately 31,697 tons and 70,562 pounds of u3o8 • This shortfall 
is attributed to the ground control problems and the decreased extent 
of the ore body in the 7200 scram area (Section 24). The change from 
Alp'ine. mining: systems to conventional systems created a lag in 
production in the 8100 and 8000 haulage drifts (Section 26). There was 
also a decrease. in production resulting from delays· in the delivery 
of the Load, Haul, Dump equipment for the 8200 drift (Section 26). 
Production was increased by the M •. E.L. T. training group on the 1-4 
level (Section 24) and from NIR ore occurrences developed in the 8000 
haulage drift (Section 26). 

Underground car probing. averaged 0.12% during 1979 as compared to an 
average scanner grade of 0.118%, and an average corrected grade 
(chemical assay) of 0.105%. 

The 8000 haulage drift (Section 26) was advanced 47 feet by t~e Alpine 
#1 Mining System and 864 feet by conventional methods. The 8100 
haulage drift (Section· 26) was· advanced 125 feet by the Alpine #2 
Mining System and 66 feet by conventional:methoas,. The Alpine Ill Mining 
System additionally advanced the 8800 drift (Section 26) 9 feet and the 
Alpine# 2 Mining System additionally advanced the 8200 drift (Section 
26) 25 feet. The 8200 drift was later advanced 206 feet by the Load, 
Haul, Dump Mining System. The 8800 dirft was advanced 16 more feet 
late in the year by conventional methods. The 8201 drift (Section 26) 
was advanced 45 feet by the Load, Haul, Dump Mining System~ Also, the 
New Mexico State University (M.E.L.T.) students on the 1-4 level 
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(Section 24) advanced the 0100 haulage drift 26 feet and the 0200 
haulage drift 68 feet. Of the total advance in the 8000 drift by 
conventional methods, approximately 190 feet occurred in mineralized 
or ore grade material. Ore development has been in an area of sparse 
coverage by surface drilling north of the known ore occurrences. 
These areas will be explored by rotary and percussion drilling for 
ore extensions. 

Stope sub-development contributed 8% of the total production, stope 
extraction 6%, scram development 8%, scram extraction 73%, and haulage 
development 5%. LHD haulage development commenced before the end of 
the year but amounted to less than 1% of the total production. Stope 
development was·realized in the 8004 stope (Sectton 26) and the 7200 
scram area (Section 24). The stope development in the 8004 stope was 
terminated to develop ventilation drifts and muck storage drifts for 
the LHD operation. The stope development in the 7200 scram area con
tinued to the end of the year. 

Extraction occurred in the 7200 scram area (Section 24) and in the 
month of August in the· 5108 stope (S~ction 24). Extraction from the 
7200 scram area continued into 1980. 

Development on Section 24 occurred in the 7200 haulage drift area on 
the 1-5 level. During the year, four "finger" raises were "belled" 
in the 7201 scram, seven were "belled" in the 7202 scram; eight were 
"belled" in the 7203 scram, two were "belled" in the 7204 scram, seven 
were "belled" in the 7205 scram, and eleven were "belled11 in the 7206 
scram. Additional finger raises were driven and not "belled11 due to 
a lack of ore grade material. There were three non-production raises 
in 7201, two in 7204, five in 7205 and two in 7206. These scrams are 
q,IJ. at.~pt to extract the reil)a.ining reserves located in the previously 
depleted 03-21, 03-22, 03-23 and the 1504 stopes on the 1-4 level. 

The Miner· Entry Level Training (M.E.L.T.) program, which was initiated 
in 1976,continued on the 1-4 level of Section 24 until the month of 
October,when the C.E.T.A. funds from the State of New Mexico were 
discontinued and the program ceased. The training program is c00rd
inated by the Grants Branch College of the New Mexico State University 
and produces personnel available to all mining companies in this area. 
The trainees developed 94 feet of haulage and 289 feet of sub-level 
development. They were also trained in stope extraction, percussion 
drilling, timber repair, and classroom discussions. 
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Waste shipments to the mill in 1979 from Section 24 amounted to 20,436 
tons at 0.037%, 2,802 tons at 0.024% from Section 26 and 46 tons at 
0.030% from Section 19 through Section 24. Total shipped waste to date 
amounts to 285,592 toris at 0.029%. 

SURFACE DRILLING 

Section No. of Holes Drilled Ore Mineral Anomalous Barren 

26-14-10 7 5 2 
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A total of 7 holes were drilled on the Section 24 Mining Unit, all on 
Section 26, indicating a 100% ore and mineral discovery ratio. These 
7 holes were drilled in the N/2, SW/4 of Section 26 to further delineate 
Probable Block 6A and to define the Westwater Canyon member ---
Recapture Shale member contact. Knowledge of this contact data and 
elevations were needed to plan the development of the 8000 haulage 
drift. SDH 469 (6'/0.10%) intersected an isolated ore occurrence 
approximately 150 feet northwest of Probable Block 10. SDH 470 (6.5'/0.23%) 
"ties" with the ore indicated in SDH 468 (6'/0.17%) and delineated the 
new Probable Block 15. S~H 472 (6'/0.11%) and SDH 473 (6'/0.19%) were 
drilled in the vicinity of Probable Block 6A, SDH 472 extended the block 
to the west and SDH 473 intersected ore along the trend of Probable 
Block 6A, but is separated from the block by two mineral holes SDH 345 
and 368. The Section 24 Unit reserve increased 'approximately 21,000 tons 
and 64,000 equivalent pounds u3o8 . Drilling cost totaled $9,359, equating 
to $2.17 per foot drilled. 

Fifty holes are forecast for the Section 24 Mining Unit in 1980. Ten 
holes are proposed for Section 24, _ thr_ity holes for Section 26, _and 
ten holes for Section 27. 

SUMMARY OF MINING UNIT DEVELOPMENT 

Haul. 
Section Devel. 

24,1-5 
~4,.1::-~ 98 
26 Conv 1,021 
26 Alpine 206(1) 
26 LHD 251 
Total 1, 5T6 

Rotary 
Longhole 

Drilling(l)* 

1,443 

1,443 

··Raise 
Development 

Conv Winze Scram 

217 

5 

217 5 

Sub-Level 
Dev. 

Stope Scram 

165. 2,617 
255 
7.50 

1,118 2,617 

(1) Includes 8000 HD, 8100 HD, 8200 HD and 8800 HD 
(2) Includes both Section 24 and 26 

Per LH 
Drilling(2)* 

4,910 

4,910 

Percussion drilling averag~d 5.3 feet per foot of sub-level development, 
(figures do not include percussion drilling and sub-level development 
by the M.E.L.T. students). 

DEVELOPMENT COMPLETED - Nil 

STOPING COMPLETED - Nil 

· AREA COMPLETED - Nil 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

31 

TOTAL MINING UNIT MEASURED RESERVES 

Available Unavailable Total 
Section Tons Grade Tons Grade Tons 

24-14-10 Proven Developed 35,490 0.10% 13,212 0.12% 48,702 
Proven Longhole -0- -0- -0-
Probable 82 2 751 0.15% 82 2 751 
Total Measured 35,490 0.10% 95,963 0.14% 131,453 

26-14-10 Proven Developed 
Proven Longhole 
Probable 263 2 959 0.18% 4 2191 0.48% 268 2150 
Total Measured 263,959 0.18% 4,191 0.48% 268,150 

Total Unit Proven Developed 35,490 0.10% 13,212 0.12% 48,702 
Proven Longhole 
Probable 263 2 959 0.18% 86,942 0.16% 350 2 901 
Total Measured · · 299,449 0.17% 100,154 0.16% · 39',603 

FORECAST 

The total Mining Unit production for 1980 is 21,924 tons of 0.13%, 
averaging 91 tons per day. 

Haulage development will occur .on Section 26 and 27. Development 
will occur in Probable Blocks 8B and 6A on Section 26 and in Probable 
Block 2B on Section 27. All development will be done by the LHD 
mining system. 

Total production for 1980 is scheduled from the LHD developments on 
Sections 26 and 27. Some production from the 7200 scrams is expected 
to continue into the first quarter of 1980, 

Eighty-eight percent of the total production will come from Section 26 
and the remaining twelve percenc·will come from Section 27. 

Conventional haulage will amount to 384 feet on Section 26 and 846 feet 
on Section 27. 

Grade 

0.11% 

0.15% 
0.13% 

0.18% 
0.18% 

0.11% 

0.17% 
0.16% 
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SECTION 30 MINING UNIT 

Sections 30, 29 and 20 (through Section 30 Shaft) Tl4N-R9W 

1979 ANNUAL GEOLOGIC REPORT 

Total Measured Reserves: 1,339,464 tons of 
Produced to Date: 30-14-9 3,676,334 tons of 
Produced to Date: 29-14-9 959,869 tons of 
Produced to Date: 20-14-9 257,172 tons of 
Produced to Date: 19 & 20 Wedge 760 tons of 
Produced to Date: Total Unit 4,894,135 tons of 

1979 Production: Total Unit 192,120 tons of 

GENERAL 

0.175% 
0.250% 
0.191% 
0.133% 
0.113% 
0.232% 

0.163% 

The total Mining Unit production was 100% of the forecast tons and 89% 
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of the projected pounds U30a, accounting for ·a deficit of 81,066 pounds 
u3o8 • The primary reasons for the 11% pound deficit were: adverse 
ground conditions resulting in excess waste backfall; encountering intra
pillar waste during the extraction phase of mining, much of which had 
to be mined to facilitate the e~traction phase, and stope development 
which produced at a lower than expected rate as a result of inexperienced 
development miners and extensive stope preparation time, Stope devel
opment contributed 22% to the total Unit Production with the remaining 
78% coming from stope extraction. Underground car probing averaged 0.15% 
during 1979, as compared to an average scanner grade of 0.150% and an 
~verage corrected grade, based on Ghemical assay, of 0.163%. 

Comparison of Available Measured Reserves 1-1-79 less the 1979 production, 
to those of 1-1-80 indicated an increase of approximately 48,000 tons 
and a loss of approximately 17,500 pounds u3o8 • Decreases in Probable 
Reserves delineated by rotary longhole drilling occurred principally on 

_,Section 29 in the Ann Lee trend (Erobable Blocks 4 and 45) and in the 
3000 haulage drift (Probable Block 39) and 6500 drift (Probable Block 
43) areas. Additional losses occurred in reserves delineated by stope 
development. On Section 29 in the Ann Lee Trend, (4100, 4300, 4700, 
4900 and 3200 drift), (Probable Blocks 3, 4 and 45) coupled with the 
2200, 8700 and 6400 drift areas accounted for about 60% of the losses 
in this category. The remaining 40% of these losses were attributed_· 
to the 3300, 2900 and 3700 drift areas (SE/4, Section 30) and the 8400 
and 6800 drift areas (NE/4, Section 30). Offsetting some of the losses 
in this category were increases in the 2209 stope, the 4901, 02 and 03 
stopes, the 9002 south stope, and. the 6401 11E11 stope all in Section 29. 
Probable Reserves were increased by new drilling on S\.iction 29, Section 
20 and Section 30. A detailed discl:lssion ·of surf·ace drilling is located 
on page 37 of this report. 

During 1979 haulage development was concentrated in the NE/4 of Section 
29 (in the "Ann Lee Trend"), the SW/4 of Section 29 (6500, 6600, 3000, 
8300 and 8700 drifts), and in the NE/4 Section 30 (6800 and 8000 drifts). 
Additional haulage was driven in the SE/4 of Section 30 (2000 and 3100 
drifts) and in the 7500 drift on Section 20. The total Unit haulage 
advance was 16% over the projected and was 17% above: _that driven in 1978. 
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Rotary longhole drilling was concentrated in the NE/4 of Section 29 
(1400 , 3200, 3400, 5100 and 5500 drifts), the SW/4 of Section 29 (3000, 
6400, 6500, 8300 and 8700 drifts), comprising 63% of the total Unit 
footage. The remaining 37% of the drilling was conducted on the NE/4 
of Section 30 (6800, 7800 and 9400 drifts) with a small amount of 
additional drilling being done in the 3100 drift (.SE/4,Section 30). 
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Rotary drilling delineated 81,560 tons of 0.21% (345,594 pounds e U308). 

A majority of the rotary longhole drilling on Section 29 was conducted 
in the "Ann Lee Trend" (NE/4) to confirm ore in Probable Block 2 (42,418 
tons@ 0.14%), Probable Block 3 (68,227 tons@ 0.27%), Probable Block 4 
(17,480 tons @ 0 .19%) and Probable Block 45 (18,989 tons @ 0. 27%) . On 
Section 30 drilling was conducted in the NE/4 (6800 drift) to verify ore 
indicated in Isolated Hole 1146 (6,985 tons@ 0.16%) adjacent to Probable 
Block 67-C (7,360 tons@ 0.13%) and in the 7800 drift to further delineate 
ore extending southwest from the 6800 area. Drilling continued in the 
north central area of Section 30 (9400 drift) to verify ore indicated in 
Isolated Hole 1004 (3,613 tons@ 0.12%) and Probable Block 58-C (10,304 
tons@ 0.14%). Rotary drilling during 1979 fell below the forecast 
footage by 9%, primarily as a result of a lack of qualified drilling 
personnel for the first half of the year. 

Development was completed in 13 stopes in the Mining Unit compared to 
12 stopes in 1978. Three were completed in Section 30, eight in Section 
29, one in Section 20 and one in, .. the Section 19 & 20 Wedge, confirming 
108% of the Proven Longhole tons and 94% of their equivalent pounds U308, 
The average Proven Developed grade was 0.03% lower than the Proven Long
hole grade compared to 0.07% lower in 1978. A detail of these stopes is 
pr-esented on Page 35 of this report. 

E~traction was completed in.10.stopes within the Mining Unit compared .to 
7 in 1978. Four of these stopes were in Section 30 and six were in 
Section 29, confirming 99% of the Proven Developed tons and 87% of their 
equivalent pounds U308 . The average produced grade for the 10 stopes was 
0.03% lower than the average Proven Developed grade compared to 0.01% 
lower in 1978. A detail of these stopes is presented on Page 36 of 
this report. 

A total of 11, 941 tons of waste at 0.034% was shipped during 1979, 
which was 47% of the total waste produced for the Mining Unit during 1979. 
Total waste shipped to date is 470,811 tons of 0.033%.' Section 30 has 
shipped 83%, Section 29 has shipped 13%, Section 20 has shipped 3% and 
the Section 19 & 20 Wedge ~ontributed approximately 1%. 

A comparison of the 1979 mining performance to the 1978 performance 
indicates the following: 

A. Total Measured Reserves have decreased from 1.4 
million tons of 0.18% to 1.3 million tons of 
0.18%. Subtracting the 1979 production from 
the 1-1-79 Reserves indicates a 7% ton and 5% 
pound increase·for the 1-1-80 Reserve figure. 
This gain is the result of: 

1. Increases attributed to the comparison of 
Probable to Proven Longhole Reserves in the 
3100 drift (Section 30), the 6800 drift 
(Section 30), and the 6400 drift (Section 29). 
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The 3100 (Section 30) and 6400 (Section 29) 
areas·were NIR ore bodies discovered by 
rotary drilling adjacent to Probable Block 4A 
(Section 30) and Probable Block 26 (Section 
29). The 6800 area showed an increase as the 
result of adding in the 7801 Proven Longhole 
Reserve. 

2. Increases attributed to comparison of Proven 
Longhole Reserves to Proven Developed Reserves 
in the 3109 stope (Section 30), 4901, 4902, 
and 4903 stopes (Section 29), the 3202 stope 
(Section 29), and the 2209 stope (Section 29). 

3, Additional surface drilling delineated 
Probable Blocks and isolated ore occurrences 
in the NE/4 Section 30, the SW/4 and NE/4 of 
Section 29, and in the SW/4 of Section 20. 

B. Available ore reserves distribution within the three 
reserve categories as of 1-1-79 and 1-1-80 were as 
follows: 

Category 
Proven Developed 
Proven Longhole 
Probable 

1-1-79 
15% 
31% 
54% 

1-1-80 
17% 
30% 
53% 

The increase of 2% of the Proven. Developed Reserves 
resulted from completion of a large number of 
development stopes on Section 29. 

C. Haulage drift advance was 16% over that projected 
and 17% above that driven in 1978. 

D. Reame~ raise footage was higher than projected and 
was 20%.lower than the 1978 footage. 

E. Conventional raising was higher than projected and 
·showed a 65% increase over that driven in 1978. 

F. Stope development increased 1%, the number of 
development stopes completed increased 8%, and 
their resultant tons per foot decreased 16%, and 

·delineated pounds per foot decreased?%. 

G. The number of completed stopes increased 30% and 
produced an average grade of 0.03% lower than the 
calculated grade. 
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Haulage development totaled 480 feet over the projected 3,062 feet, 
rotary drilling was approximately 4% lower than the forecast 81,270 feet, 
averaging 21.9 feet per foot of haulage driven compared to 26.5 feet per 
foot projected. Raise development was seven feet above the forecast 
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2,848 feet, while stope development totaled 93% of the projected 
25,764 feet. Percussion longhole drilling was 22% above the projected 
64,347 feet, averaging 3.3 feet per foot of sub-level development 
compared to a projected 2,5 feet per foot for 1979. 

SUMMARY OF MINING UNIT DEVELOPMENT 
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Haul. 
Devel. 

Rotray 
Longhole 

Drilling (l)* 

Development 
Raise 

Sub-level 
Dev. Per. LH 

Sec. 

20 330 
29 2,769 
30 443 

Total 3,542 

48,577 
29,138 
77,715 

Conv Ream Bored 

218 1,253 
138'1,246 
356 2,499 

Stope Scram 

733 
12,789 
10,518 
24,040 

Drilling (2)* 

1,455 
44,486 
32,701 
78,640 

2,855 (Total Raise) 

*(1) Rotary drilling averaged 28.1 feet per foot of haulage explored 
delineating 29.5 tons and 124.9 pounds u3o8 per foot of haulage 
explored. These figures represent a total of 81,560 tons of 0.21%; 
which were delineated by rotary drilling during 1979. This drilling 
totaled 96% of the forecast footage as a result of inexperienced 
drillers during the first half of the year. 

*(2) Percussion drilling averaged 3.3 feet per foot of sub-level development 
which is .2 feet greater than the 1978 average. 

DEVELOPMENT COMPLETED 

Proven Proven Development 
LH Res. Dev. Res. Ratios 

Section Stope Tons Grade Tons Grade % Tons % lbs u~ 

30 3316B 6,468 0.28% 6,130 0.21% 95% 71% 
30 3706 13,148 0.21% 3,919 0.14% 30% 20% 
30 2902B 8,444 0.28% 6,460 0.20% 77% 55% 

Total 3Q 28,060 0.25% 17,509 0.19% 59% 45% 

29 2209 19,141 0.17% 27,671 0.13% 145% 111% 
29 4901-02-03 43,044 0.26% 47,390 0.24% 110% 102% 
29 3202 4,241 0.22% 1,722 0.15% 41% 28% 
29 9002S 1,716 0.11% 2,981- 0.11% 174% 174% 
29 8703 NIL 1,333 0.18% 
29 6401E 4,055 0.12% 9,383 0.18% 231% 347% 
29 4702-03 18,120 0.28% 15,094 0.30%' 83% 89% 
29· 4704 12,909 0.25% 11,393 0.26% 88% 92% 

Total 29 103,226 0.24% 116,967 0.21% 113% 103% 

20 7103 . NIL 7 704 0.15% 
Total 20 7,704 0.15% 
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DEVELOPMENT COMPLETED CONTINUED 

Proven Proven Development 
LH Res. Dev, Res, Ratios 

Section Stope Tons Grade Tons Grade % Tons % Lbs u~ 

19 & 20 
Wedge 7103 NIR 606 0.15% 
Total 19 & 20 606 0.15% 

Wedge 

Unit Total 131,286 0.24% 141,786 0.21% 108% 94% 

Stope development delineated and left for subsequent extraction 4.6 tons 
and 20.7 pounds u3o8 per foot of sub-level development. 

STOPING COMPLETED 

Section Stope 

30· · 
30 
30 
30 

Total 30 

2'9 
29 
29 
29 
29 
29 

Total 29 

3314C 
2506C 
2509C 
2902B 

43C)l..!.02 
3201 

4101-02 
9002S 
4003 
6601 

Unit Total 

Proven 
Dev. Res. 

Tons Grade 

21,163 
2,007 

12,066 
6,460 

41,696 

21,823 
4,847 

16,078 
2,981 

12,578 
7,850 

66,157 

0.29% 
0.19% 
0.21% 
0.20% 
0.25% 

0.25% 
0.18% 
0.16% 
0.11% 
0.10% 
0.20% 
0.18% 

Total Extraction 
Prod, Ratios 

Tons Grade % Tons % Lbs u3~ 

28,884 
1,025 
9,908 
7,264 

47,081 

· 19.~·424 
3,867 

11,393 
3,766 

12,845 
8,693 

59,988 

0.21% 
0.15% 
0.21% 
0.18% 
0.20% 

0.20% 
0.14% 
0.15% 
0.11% 
0.13% 
0.19% 
0.16% 

136% 
51% 
82% 

112% 
113% 

89% 
80% 
71% 

126% 
102% 
111% 

99% 
40% 
82% 

101% 
93% 

71% 
62% 
66% 

126% 
133% 
104% 

107,853 0.21% 107,069 0.18% 

91% 

99% 

82% 

87% 

TOTAL MINING UNIT MEASURED RESERVES 

Available 
Tons Grade 

Unavailable 
Tons Grade 

Total 
Section 

20-14-9 

29-14-9 

Proven Developed 
Proven Longhole 
Probabie 
Total Measured 

Proven Developed 
Proven Longhole 
Probable 
Total Measured 

33,108 
NIL 

151, 117 
184,225 

83,562 
172,207 
323,352 
579,121 

0.12% 

0.12% 
0.12% 

0.22% 
0.14% 
0.16% 
0.17% 

25,152 
NIL 
NIL 
25,152 

60,843 
12,934 
94,321 

168,098 

Tons Grade 

0.13% 58,260 
NIL 

151,117 
0.13% 209,377 

0.17% 144,405 
0.17% 185,141 
.0.14% 417,673 
0.15% 747,219 

0.12% 

0.12% 
0.12% 

0.20% 
0.15% 
0.16% 
0.16% 

~--------------------··· ... -----· 
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Available Unavailable Total 
Section Tons Grade Tons Grade Tons Grade 

30-14-9 Proven Developed 44,287 0.27% 60,791 0.32% 105,078 0.30% 
Proven Longhole 109,110 0.17% 59,697 0.35% 168,807 0.23% 
Probable 29 2 219 0.17% 77 2 382 0.16% 106 2 601 0.16% 
Total Measured 182,616 0.20% 197,870 0.26% 380,486 0.23% 

19 & 20 Proven Developed 2,382 0.14% NIL 2,382 0.14% 
Wedge Proven Longhole NIL NIL NIL 

Probable NIL NIL NIL 
Total Measured 2,382 0.14% 2,382 0.14% 

UNIT 30 Proven Developed 163,339 0.21% 146,786 0.22% 310,125 0.22% 
Proven Longhole 281,317 0.16% 72,631 0.31% 353,948 0.19% 
Probable 503 2688 0.15% 171 2703 0.15% 675 2391 0.15% 
Total Measured 948,344 0.16% 391,120 0.21%1;339,646 0.18% 

SURFACE DRILLING 

No. of 
'Footage Holes 

Section Drilled Drilled Ore Mineral Barren Abandoned· 

20-14-9 20,560' 27 4 12 11 
29-14-9 17,115' 25 11 6 7 1 
30-14-9 9 525' 14 3 10 1 
Total 47,200 66 18 28 19 1 

A total of 66 surface drill holes were completed in 1979 on the Section 30 
Mining Unit. Total footage drilled was 47,200 feet. The total represents 
110% of. the forecast holes and 103% of their equivalent footage. Total 
drilling was higher than the 25 holes completed in 1978. 

AppFoximately 263,550 pounds of u3o8 were delineated by the 18 ore holes 
drilled on the Mining Unit. The total drilling expense amounted to $110,728 
or at an average cost of $2.34 per foot. The ore and mineral discovery ratio 
was 70% compared to 76% in 1978. Pounds delineated per foot drilled were 
5.6 equaling $0.42 a pound, whichwas·adec-reasedfromthe.19.78,.9.0 pouncls. per 
foot delineated and $0.26 a pound cost realized on this Mining Unit. The 
low pounds:perfoot drilledais primarily the result of encountering narrower 
ore trends and thinner ore horizons on Section 29 in the "Ann Lee Trend". 

Sixty eight percent of the total pounds delineated by surface drilling 
were added to the SW/4 of Section 29, SDH 783 indicated 6'/0.10% in the 
"B" sandstone which ties with the ore indic·ated in ·SDH 218 (6' /0.13%) 
forming Probable Block 48. "D" sandstone ore in SDH 783 (6'/0.15%) ties 
with the indicated ore in new SDH 793 (6'/0.94%) to form Probable Block 
49. SDH 793 indicates 7' /0.16%~lo·cated in the "B" sandstone unit. SDH 792 
(6'/0.10%; "D" sandstone) increased reserves in Probable Block 47. New 
drill holes, 787 (6'/0,10%) and 795 (6'/0.26%) were combined with hole 
102 (6'/0.28%) to form the "B" sandstone, Probable Block 50. In the NE/4 
of Section 29, SDH 802 (6'/0.15%) increased the reserves in Probable Block 6. 
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SDH 800 (6'/0.12%) and SDH 807 (6'/0.30%) are new holes which indicate 
isolated "A" sandstone ore occurrences in the NE/4 of the section, 
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New drilling on Section 30 accounted for approximately 9% of the total 
Probable increase in pounds u3o8 . SDH 1246 (6'/0,25%, "D" sandstone unit) 
correlates with· the ore to the east indicated in SDH 1081 (6'/0,13%) 
forming Probable Block 66D. Two Isolated Roles, 1253 (6.5'/0,10%) and 
1262 (6'/0.35% and 6'/0.14%) attributed to the pound increase. Hole 1253 
is located in the NE/4 of the section, east of Isolated Hole 472 
(6.5'/0.10%) near the 19 and 30 section line. SDH 1262 was drilled south
west of the face of 3800 haulage drift in the north central part of the 
section. Additional drilling is proposed in the future for suspected 
trend ore extensions from hole 1262. 

Drilling on Section 20 contributed approximately 23% to the total pound 
increase with all holes drilled in the SW/4 of the section. SDH 417 
(6'/0.10% and 6'/0.13%) indicated two ore horizons and was combined with 
SDH 418 (6.~'/0.17%) to form Probable Block 19 and with 534 (Section 19, 
6'/0.13%) to form the new Probable Block 20. SDH 416 (6.4'/0,14%) 
increased the reserves in Pr.obable Block 17 and SDH 401 (6'/0.14%) 
indicated an isolated ore occurrence east of the 1015 stope, 

Forecast drilling on the Section 30 Mining Unit for 1980 will include 
the following: Twenty holes are proposed for Section 20 in the SW/4, 
twenty holes are planned for Section 29 primarily in the NE/4 and SW/4, 
and fifteen holes are scheduled ·for Section 30. 

FORECAST 

The 1980 forecast projects production to be 809 tons per day of 0.174% 
for a total of 194, 054 tons of 0.174% for the year, Approximately 84% 
of this production is scheduled to come from stope extraction with the 
remaining 16% expected from stope development. The areas scheduled to be 
major producers will be the north central (8400, 9400 and 6800 haulages) 
area of Section 30 along with the SW/4 of Section 20 (1000 and 7500 
haulages) and the NE/4 of Section 29 (3200, 3400, 1400, 5500 and 5600 
haulages), Stope development and stope extraction will commence in the 
5900 haulage area (Section 29 through Section 33) during 1980. Approxi
mately 1400 feet of track drift remains to be reclaimed and track converted 
from 36 inch gauge to 24 inch gauge before development can commence. 
Incorporated into the 1980 mining projection are 14 development stopes 
all of which will be worked on two·shifts, and 9 extraction stopes of which 
2 will be single shift. Rotary drilling is again scheduled to be 
concentrated ·in the Ann Lee Trend (1400, 3200, 3400, 5400 and 5600 drifts). 
Drilling is also scheduled in the east central (4500 drift) and SE/4 
(3300 drift) of Section 30, exploring haulage drifts developed in 1979 
and a~ditonal haulage forecast for_1980~ 
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SECTION 30 WEST MINING UNIT 

Section 30 West, Tl4N-R9W 

1979 ANNUAL GEOLOGIC REPORT 

Total Measured Reserves 
Produced to Date 

1979 Production 

GENERAL 

698,521 tons of 0.227% 
1,961,004 tons of 0.209% 

207,074 tons of 0.175% 

A comparison of the January, 1980 Available Measured Reserves (less the 
1979 production) to ·those of January, 1979 indicates an increase of 
approxilllately 143,000 tons and 553,000 pounds e u3o

8
• This increase 

resulted from the following: · 

1. The transfer of approxilllately 20,000 tons and 200,000 pounds 
u3o8 from the Unavailable Probable Reserve to the Available 
Prooable reserve status. 

2. Delineation of approximately 9,000 tons and 45,000 pounds 
e u3o8 through additional surface drilling in the SW/4 of 
the section. 

3. An increase of approximately 60,000 tons and 430,000 pounds 
e u3o8 in Proven Longhole Reserves over Probable Reserves. 

• ' ••'ofJ 

4. Various increases and offsetting gains occurred in Produced 
over Proven Developed Reserves and transfers of Available 
Reserves to the Unavailable Status after re-evaluation by 
the Mine Geologist and Mine Superintendent. 

Mine Life expectancy, based on the January, 19"80 Measured Available 
Reserves of 604,351 tons at 0.23% factored by mine life experience to 
an operating estilllate, indicates a sustained production through 1986 
at an average projected rate of approximately 560 tons per day. 

Total ton production for 1979 was lower than forecast by 2%, coupled 
with an overall grade increase of 0.007% for an increase in e lbs. 
u3o8 of 2% over forecast. This deficit in tons is attributed to 
increased ground support which resulted in less dilution through waste 
backfal~ thereby increasing grade and e pounds u3o

8
• 

Stope extraction contributed 57% of the total ton production with the 
remaining 43% coming from s·tope development. 

Underground car probing averaged 0.17%, as compared to an average 
scanner grade of 0.156%, and an average corrected grade, based on 
chemical assay of 0.175%. 

39 
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Waste shipments to the mill in 1979 totaled 41,901 tons at an average 
grade of 0.0~+~, increasing the accumulated total to 115,153 tons at an 
average grade of 0.035%. 
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Haulage development occurred in all-.areas of the 1-4 level (77% of the 
total) with the greatest advance in the 2000, 2300, 3700, 2600 and 4100 
haulage drifts. Advance on the 1-5 level (23% of total) occurred in the 
7000 and 7200 haulage drifts for ensuing development of Probable Blocks 
8WA and 63D. Total advance was 7% less than projected and 76 feet 
(2%) above that driven in 1978. Efficiency fell from 1.93 feet per man
ship in 1978 to 1.81 feet in 1979 due to increasing use of steel sets 
in several locations due to poor ground conditions. 

Rotary longholing ensued drifting in the 8300, 7000, 7200, 3700, 2000, 
2300 and 2100 haulage drifts and delineated a total of 78,795 tons at 
an average grade of 0.28%. Major gains were realized in the area of 
Probable Blocks 52D (17,792 tons and 177,000 pounds e u3o8), 54D 
(2,269 tons and 63,600 pounds e U O ), 16D (16,171 tons and 91,607 
pounds e u3o8~. 53D (2,594 tons an~ ~,370 pounds e u3o8) and Isolated 
Holes 1216 and 45 (5,919 tons and 23,059 pounds). These gains were 
partially offset by a loss of 6,665 tons and 23,312 pounds e u3o8 
in Probable Block 14D. An additional 22,440 tons and 95,513 pounds 
e U O were delineated through longhole drilling in areas adjacent to 
Proia~le Blocks for a net gain of approximately 60,000 tons and 430,000 
pounds e u3o8 in Proven Longhole over Probable. 

Development was completed in 21 stopes, 17 of which were on the 1-4 
level, and four on the 1-5 level, as compared to 22 stopes in 1978. 
Development in these stopes confirmed 134% of their combined Proven Long
hole tons, and 96% of their equivalent pounds e u3o8 • The average grade 

.. loss from the Proven Longhole Reserve 'to the Proven Developed ·Reserve· 
was 0.076%. Stope development delineated and left for subsequent extrac
tion 3.3 tons and 13 pounds e u3o8 , per foot of sub-level development 
representing a decrease of 1.4 tons and 9 pounds e u

3
o8 compared to 

1978. This decrease in both tons and pounds e u3o8 is the result of the 
narrow discontinuous trend ore bodies which are oecoming increasingly 
prevalent in the south central portion of the section. 

Stope extraction was completed in 17 stopes (all 1-4 level) compared 
to 15 stopes in 1978, exhibiting extraction ratios of 108% of the Proven 
Developed tons and 89% of their equivalent pounds u3o8 • The average 
grade was 0.044% lower than the Proven Developed Grade. 

A comparison of the 1979 mining performance to the 1978 performance 
indicates the following variances: 

1. Total measured reserves have decreased by 80,398 tons 
and the average grade increased by 0.005%, but during 
this period 207,074 tons@ 0.175% were produced for a 
a net gain of 126,676 tons and 392,000 lbs e u3o8 • 

2. Available ore reserve distribution within the three 
categories has changed as indicated: 

Ore Reserve Category 

Proven Developed 
Proven Longhole 
Probable 

1978 

7% 
33% 
60% 

1979 

7% 
26% 
67% 
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The 7% decrease in Proven Longhole reserves was a result of 
decreased activity in rotary longhole drilling due to a lack 
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of qualified operators in 1979 coupled with longer holes drilled 
to delineate "A" sandstone ore in Probable Block 8WA. Probable 
Reserves remained constant but showed a 7% increase due to total 
drop in Available Reserves. 

3. Primary mine development and haulage drifting exhibited 
a slight increase over 1978 totals with raising showing 
a slight decrease. Haulage development was 295 feet (7%) 
below projected, and conventional raising decreased 48 feet 
(4%) from forecast levels. Rotary longhole drilling decreased 
53,987 feet (50%) from forecast. The presence of shale units 
in the 7000, 7200, 2100 and 2300 drifts necessita.ted casing of 
drill holes to prevent closing. This, coupled with inexperienced 
drillers resulted in the failure to produce rotary footage as 
forecast. The ore reserves delineated per foot of haulage drift 
explored, decreased from 61.8 tons and 328 pounds e u3o

8 
exhibited 

in 1978, to 4 7. 8 tons "and 269 pounds e u3o8 in 1979. · Tnis 
dramatic decrease resulted from the increasingly erratic and 
discontinuous nature of the trend type ore deposits found on 
the periphery of the main ore body, coupled with longer than 
normal holes necessary to define "A" sandstone ore occurrences. 

4. Sub-level development increased by 4,166 feet over 1978 but was 
473 feet (1%) below forecast. Efficiency increased from 4.18 
feet per person shift in 1978 to 4.34 feet in 1979. The number 
of completed development stopes decreased by 5% and their 
resultant delineated tons per foot of sub-level development 
decreased from 4.7 tons in 1978 to 3.3 tons in 1979. Production 
from stope development increased from 36% of the total mine 
production in 1978, to 43% of the total in 1979. 

5. Percussion longhole drilling decreased by 16,295 feet (16%) and 
averaged 2.3 feet per foot of sub-level development in 1979, 
compared to the 3.1 feet realized in 1978. 

61 Completion of extraction stopes increased from 16 in 1978 
to 17 in 1979. 

SUMMARY OF MINING UNIT DEVELOPMENT 

Haulage 
Development 

3,653 

Rotary 
Drilling (1) 

54,673 

Raise 
Conv-Ream-Bored 

1,414 -

Sub-level 
Development 

35,951 

Percussion LH 
Drilling (2) 

83,15_3 

(1) Rotary longhole drilling averaged 30.6 feet per foot of haulage drift 
explored; delineating 47.8 tons and 269 e pound u

3
o8 per foot of 

haulage drift explored. 

(2) Percussion drilling averaged 2.3 feet per foot of sub-level development. 
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;I 
' DEVELOPMENT COMPLETED 
I 

I Proven Proven · 
Longhole Developed Develo£ment Ratios 

I Stope Tons Grade Tons Grade %Tons %lbs UJ28 

0503 4,245 0.26% 3,645 0.23% 86% 76% 

I 0504 2,953 0.13% 4,045 0.15% 137% 158% 
2919 N/A N/A 12,787 0.16% N/A N/A 
3710 9013 0.28% 6,426 0.19% 71% 48% 

I 1708 N/A N/A 12,499 0.18% N/A N/A 
2004 2,650 0.16% 1,836 0.11% 69% 48% 
8306 4,109 0.22% 5,056 0.20% 123% 112% 

I 8307 5,821 0.38% 11,793 0.22% 203% 117% 
1308 4,250 0.20% 4,249 0.15% 100% 75% 
1906 6,764 0.32% 6,917 0.16% 102% 51% 

I 8303 3,551 , 0.19% 7,127 0.20% 201% 211% 
3711 8,535 0.37% 15,950 0.20% 187% 101% 
1309 7,515 0.24% 6,257 0.17% 83% 59% 

I 1207/08 2,855 0.20% 8,054 0.16% 282% 226% 
8404 7,087 0.25% 6,928 0.17% 98% 66% 
2405 8,302- 0.27% 8,625 0.22% 104% 85% 

I 2404 12,269 0.15% 3,967 0.16% 32% 34% 
3316 6,167 0.34% 9,156 0.25% 148% 109% 
3904 7,135 0.38% 9,721 0.19% 136% 68% 

I 3317 12,147 0.23% 11,202 0.22% 92% 88% 
2106 5,742 0.40% 5,910 0.26% 103% :67% 

I Total 121,110 0.269% 162,150 0.193% 134% 96% 

Mine Life 124% 116% 

I Stope development delineated and left for subsequent extraction 3.3 tons 

I 
and 13 pounds e u3o~ per foot of sub-level development. The average 
calculated develope ore thickness was 7.2 feet. 

I STOPING COMPLETED 

Proven -Develo::eed Total Produced Extraction Ratios 

I Stope Tons Grade Tons Grade %To'ns %lbs UJ28 

1202E 5,350 0.237. 5,648 0.25% 106% 115% 

I 2202 15,519 ·0.26% 15,465 0.18% 100% 69% 
2401 11,499 0.20% 8,907 0.19% 77% 74% 
3702 11,475 0.27% 14,992 0.24% 131% 116% 

I 3703 3,308 0.17% 5,315 0.18% 161% 170% 
1000A 78,039 0.29% 82,416 0.23% 106% 84% 
0304 11,954 0.20% 13,880 0.17% 116% 99% 

I 0701 8,575 0.21% 8,628 0.19% 101% 91% 
2403 9,696 0.17% 11,139 0.16% 115% 108% 
1111 11,167 0.,24% 12,804 0.17% 115% 81% 

I 3513 15,207 0.25% 15,552 0.22% 102% 90% 
3514 5,514 0.21% 5,604 0.18% 102% 87% 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11 
!1 

STOPING COMPLETED CONTINUED 

Proven Developed Total Produced Extraction Ratios 
Stope Tons Grade Tons Grade %Tons %lbs U~ 

3903 3,688 0.15% 6,094 0.15% 165% 165% 
2004 1,836 0.11% 2,347 0.11% 128% 128% 
2203 2,705 0.14% 3,637 0.13% 134% 125% 
1905 7,104 0.19% 6,620 0.15% 93% 74% 
1706 8,022 0.22% 9,192 0.15% 115% 78% 

Total 210,658 0.245% 228,240 0.201% 108% 89% 

Mine Life 102% 88% 

AREA COMPLETED - Nil 

TOTAL MINING UNIT MEASURED ORE RESERVES 

Available 
Tons Grade 

Proven Developed 41,280 0.22% 
Proven Longhole 160,350 0.25% 
Probable 402,721 0.22% 
Total Measured 604,351 0.23% 

SURFACE DRILLING 

Section No. Of Holes Drilled Ore 

30 West 4 2 

Unavailable 
Tons 

32,840 
28,715 
32,615 
94,170 

Grade 

0.25% 
0.24% 
0.17% 
0.22% 

Tons 

74,120 
189,065 
435,336 
698,521 

Mineral Anomalous 

2 

Total 
Grade 

0.23% 
0.25% 
0.22% 
0.23% 

Barren 

A total of four surface drill holes were drilled totaling 2,470 feet 
on the Section 30 West Mining Unit. This footage delineated an 
additional Probable Reserve of 9,274 tons and 47,915 pounds e u3o8 . 
In comparison to thel978 discovery results, these figures depict a 77% 
ton decrease and 82% pound e u3o8 decrease, coupled with a 74% decrease 
in total footage. The 1979 results exhibit a 50% ore and mineral 
discovery ratio (87%, 1978) equating to 19.4 p~unds e u3o

8 
per foot 

drilled (27.9 pounds, 1978) at a cost of $0.12.:"a, pound (~0.10, 1978). 
Average drilling cost per foot on this section decreased 14% over 
1978, to $2.37 per root. 

These reserve increments occurred in the southwest portion of the 
mining unit in Probable Block 68D. Holes 1248 (5.9'/0.15%) and 1256 
(9.6'/0.33%) were drilled to further delineate ore occurrences in the 
"D'' sandstone indicated in SDH 1238 (4.5 1 /0.34%). Holes 1257 and 1258 
were drilled on trend in an attempt to further delineate this ore. 
These boles were anomalous thus disproving any eastward extension of 
this Probable Block. 

43 
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FORECAST 

Total mine production for 1980 is forecast to be 178,983 tons of 0.177% 
averaging 746 tons per day. Approximately 65% of this production will 
be from stope extraction with the remaining 35% expected from stope devel
opment. 

Haulage development will be concentrated in the 7200 haulage drift 
(1-5 level) for ensuing development of Probable Blocks 8WA, 63D 
and SDH's 1206, 1700 (50D, llA, 68D, 55D, IDA, 9B), 3700 (14D), 3900 
(64D), 4100 (8D), and 2600 (4D-2) on the 1-4 level. Total haulage 
advance is forecast at 3,621 feet, which is approximately equal to 
1979. 

Rotary longhole drilling will ensue drifting in these areas. 

Sub-levei development is projected to be 25,782 feet, representing. a 
decrease of 28% from 1979. It will mainly occur along the southern 
mJ:ning front, and to the northeast on the 1-4 level, and to ·the·n:orth' 
on the 1-5 level. 

Stope extraction will occur in the areas of stope development immediately 
following completion. 
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SECTION 35 MINING UNIT 

Section 35, Tl4N-R9W and Section 26, Tl4N-R9W 

1979 ANNUAL GEOLOGIC REPORT 

Total Measured Reserves 3,369,712 tons 
Produced to Date: 35-14-9 1,398", 790 tons 
Produced to Date: 26-14-9 23,429 tons 
Produced to Date: Total Unit 1,422,219 tons 

1979 Production: Total Unit 226,433 tons 

GENERAL 

of 0.248% 
of 0.230% 
of 0.222% 
of 0.230% 

of 0.209% 

The 1979 reported production was 108% of the forecast tons and 104% of 
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the forecast pounds. Approximately 64% of the 1979 production was obtained 
from stope extraction, which is significantly less than the 76% recorded 
in 1978. The total development production equated to 34% of the Unit's 
total production, which is considerably greater than the 24% reported in 
1978. This development production came from two categories: Load-Haul 
and Dump (hereafter referred to as LHD) development, which accounted for 
17% of the Unit's development (2% in 1978), and the remaining 17% coming 
from conventional stope development (22% in 1978). This difference in 
the percentage rate between developed and extracted material for 1979 
compared to 1978, is the result of an increase in L.H.D. stope develop
ment during 1979. A total of 27,254 feet of development, both in L.H.D. 
and conventional development was realized in 1979, as compared to 14,640 
feet realized in 1978. This increase in development footage can be 
attributed to an increase in efficiency of the conventional development 
personnel and a greater than planned emphasis being placed on L.H.D. 
development. Underground car probing averaged 0.25% during the year, 
as compared to an average scanner grade of 0.221% and an average corrected 
chemical grade of 0.209%. 

The Measured Available Reserves of January 1, 1980, totaling 3,095,840 
tons of 0.25% as compared to those of January 1, 1979 (minus the 1979 
reported production), depicts an increase of approximatey 533,000 tons 
and 2,660,000 equivalent pounds u3o8 • This increase resulted from: 

1) An increase of approximately 149,000 tons and 
733,000 pounds u3o

8 
in· the Probable Reserve _category. 

This increase occurred in the· southwest quarter of 
Sec-tion 26-14-9 and on Section 35 in the "A" sand
stone ore trend north of the West Incline (1-5 level), 
and south of the West Incline in the "C" sandstone 
trend. 

2) An increase of 267,855 tons and 1,071,420 pounds of 
u3o8 were transferred from the Probable Unavailable 
category to Probable Available status. This reserve 
is in Probable Block D-4 and is located approximately 750 
feet south of the West Incline. (Probable Block D-1) 
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3) An increase of approximately 76,000 tons and 770,000 
equivalent pounds 0308 , were added to the Proven 
Longhole category in the 9100 drift (1-5 level Section 26), 
the 3600 drift (Probable Block B-14) 2-1 .level, and in 
the West Incline (1-5 level, Section 35). 

4) The remaining increases occurred in the Proven Developed 
Reserve category (approximately 40,000 tons and 86,000 
equivalent pounds 0308), in the 9000 drift (1-5 level 
Section 26) and in the·1500 drift. (1-5 level, Section 35) 

46 

A breakdown of the 1-1-80 Available Reserves indicates that 66% are in 
the Probable Reserve category, 26% are Proven Longhole Reserves and the 
remaining 8% are Proven Developed Reserves. This compares to the 
1-1-79 Available Reserve breakdown of 62%, 30% and 8% respectively. 
When the 1-1-79 Available Developed Reserves are compared to the 1-1-80 
Available Developed Reserves, an increase of 27,849 tons is reflected. 
It is anticipated that the Developed Reserve category will continue to 
show substantial yearly increases. 

Development has been completed in a total of 62 stopes, includinb 19· which 
were completed in 1979. Proven Development within th.ese 62 stopes has 
confinned 120% of their combined Proven Longhole tons and 107% of their 
equivalent pounds 0308 • The nineteen stopes completed in 1979, exhibited 
a Proven Longhole Reserve ratio to the Proven Developed Reserve of 113% 
tons and 108% of their equivalent pounds 0108 . The average grade loss 
from the Proven Longhole Reserve grade to that Developed during 1979 was 
0.016%. 

Extraction has been completed in ten stopes including two which were 
completed in 1979. The ten extraction stopes confinned 106% of their 
combined Proven Developed tons and 106% of their equivalent pound.s 0308 • 
The extraction ratios for the two stopes completed in 1979 confirmed 92% 
of their combined Proven Developed tons and 77% of their equivalent pounds 
U308. 

The overall Mining Onit 1 s perfonnance was acceptable in all mining 
categories, except bored raising and sub-level stope development. The 
bored raise footage totaled 319 feet as compared to 632 feet in 1978. 
The lack of bored raising was due to the lack of available raise locations, 
qualified manpower and mechanical difficulties. The efficiency in stope 
development continued to be inferior in comparison to other mining units. 
Progress has been made in this area as the efficiency rate of 2.59 feet 
per manshift achieved in 1979 (1.82 feet per manshift in 1978) indicates. 
With the LHD project in full production during 1979, the Unit's total 
LHD development footage increased significantly from the 7,272 feet 
forecast, to the 8,459 feet recorded. Haulage development totaled 4,966 
feet as compared to the 3,208 feet forecast. Rotary longhole drilling 
was only 63% of the predicted footage, averaging 15.3 feet per foot of 
haulage drift driven. This deficit was the resuit of the drilling, 
reaming and casing of various drain holes on the 1-5 level and the draining 
of the 8204 stope from the 8200 winze (2-1 level). Raise development 
totaled 1,393 feet or 13% less than forecasted, as the result of afore
mentioned lack of bored raises. Percussion longhole drilling totaled 
44,643 feet or 1.6 feet of percussion drilling per foot of sub-drift 
driven. This decrease of 0.9 feet of drilling per foot of development 
reflects a backlog of development drift that requires percussion longhole 
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drilling. This drilling should be completed in the first quarter of 1980. 

Rotary longhole drilling occured in six locations; two on the 1-5 level 
of Section 26 (9100 and 9.300 haulage drifts) and four· on the 2-i level of 
Section 35 (3000, 3600, 4100 and 8600 drifts). Rotary drilling was 
attempted in the West Incline area of the 1-5 level, but insufficient air 
and water pressure, resulted in the temporary termination of this project. 
Rotary drilling will be re-initiated when these problems have been resolved. 
The drilling in the 3000 haulage drift consisted of several partial fans, 
which failed to delineate ore valves of any significance. Rotary drilling 
in the 3600 haulage drift, extended Probable Block B-14 approximately 
100 feet to the south and approx'imately 60 feet to the northeast, adjacent 
to SDH 427 (5.3' / 0.61%) and SDH 425 (10.2 1 

/ 0.80%) respectively. The 
drilling indicated a continuous, tabular ore trend averaging 13 feet 
thick, with an average ore grade of 0.65%. Rotary longhole drilling in 
the 4100 haulage tested the western portion of Probable Block C-7. Although 
the results are inconclusive, the drilling penetrated ore grade material 
comparable to that indicated in SDH 129 (12.5'/0.43%) and SDH 130 (10'/0.74%), 
thereby; successfully delineating the western portion of Probable Block C-7. 
Rotary longhole drilling in the 8600 haulage drift is "testing" the ore 
occurrences designated by Probable Blocks A-4, B-10 and D-12. Due to the 
inexperience of this driller, progress has been slow and the radiometric 
information is inconclusive at this date. Preliminary indications are 
showing comparable ore grades and thicknesses to those indicated in 
SDH 305· (8'/0.64%) and SDH 309 (16.8'/0.56%). Rotary longhole drilling 
on Section 26-14-9 occurred in the 9100 and 9300 haulage drifts. This 
rotary longhole drilling was planned to investigate the ore occurrences 
in thea:-eas of SDH 66 (6'/0.33%) in the "B" sandstone, SDH 17 (5'/0.31%) 
in the "C" sandstone and the "D" sandstone unit ore of SDH 115 (6'/0.11%). 
The drilling in the area of SDH 115 failed to confirm a· · minabl~· product 
in the "D" sandstone unit. The drilling in the area of SDH 66 and 17 
did penetrate o~e grade material in their respective sandstone units, 
with an overlap of app·rox'ima:te],.y 40 feet. The "C" sandstone unit ore is 
the least extensive of the two zones, extending approximately 120 feet 
to the southwest, and is analogous to the "C" sandstone unit ore in the 
9006 stope to the east. This drilling indicated ore thicknesses in the 
11·c11 sa·ndstone greater than and grade values comparable to that indicated 
by SDH 17. The "B" sandstone unit ore contains greater thicknesses and 
grade values than indicated by SDH 66. The ore extended approximately 
120 feet to the west, b~yon'd the existing face of the 9100 ha~lage. This 
drilling did not "cut-off" the ore trend to the west. The 1980 rotary long
hole drilling is forecast to increase with the training and addition of 
a third driller and rot~ry drill. This addition to the rotary drilling 
program will enable the drilling to keep pace with the accelerated haulage 
development program. 

A total of 63,667 tons of sandfill were injected into stopes on all 
levels during the year. This is an average of 265 tons per day, as 
compared to a 1978 daily average of 217 tons per day. The problems 
encountered with the sandfill operation during the year, pertained to 
"lag time" in stope preparation not to the injection system itself. 
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Waste shipments during the year were as follows: 

Waste shipped thru 12-31-78 
Waste shipped in 1979 
Total Waste Shipped 

12,565@ 0.046% 
44,256@ 0.051% 
56,821@ 0.049% 
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· ·section ·26 

114@ 0.050% 
2,930@ 0.060% 
3,044@ 0.060% 

The Unit's pumping rate for 'the year averaged 1,659 gpm, representing an 
approximate increase of 100 gpm. This increase is attributable to 
haulage drifting.· on·. the 2-2 level of Section 35, north and east of the 
shaft. 

SURFACE DRILLING 

Section 

26-14-9 
35-14-9 

Total 

No. of Holes Drilled 

6 
25 

31 

Ore 

3 
13 

16 

Mineral 

0 
11 

11 

Waste 

3 
1 

4 

The 1979 surface drilling program totaled 31 holes; six on Section 26, 
Tl4N-R9W, with the remaining 25 holes being drilled on Section 35, 
Tl4N-R9W. Of the six holes drilled on Section 26, SDH's 197, 198 and 
199 were barren. SDH's 197 and 198 tested the area north of Probable 
Block A-2, while SDH 199 was an assessment hole on the NW/4 SW/4 of 
Section 26. SDH 196 (l.5'/0.55%) was drilled to test the area west 
of Probable Blocks A-1 and A-2. Data from this hole correlated with the 
isolated "A" sandstone unitorein SDH 21 (6'/0.16%), to form Probable. 
Block A-3. SDH 200 (6'/0.16%) was a close spaced offset to SDH 196, which 
as expected, correlated with the "A" sandstone unit ore i.i:i ·spH 196 .. t9 expand 
Probable Block A-3. SDH 200 also intersected "B" sandstone ore (6.4'/0.31%), 
which correlates to the 2' / 0.33% in SDH 99 and to the 8' /. 0.39% detected 
"in the newly drilled SDH 201, to· form a new Probable Block. SDH 2"01 also 
contained 1. 6' /0.44%, which correlates to the "B" sandstone unit ore 
penetrated in SDH 15 (4'/0.16%). 

Of the 25.h.oles drilled on Section 35, 14 holes were drilled in an attempt 
to extend the "A" sandstone unit ore occurrences in the area adjacent 
to Probable Blocks A-5, A-6, A-9 and A-10. Six of the 14 holes· wer·e 
mineralized, while SDH 480 (4.5'/0.23%), SDH 481 (1'/1.68%), SDH 482 
(3.4'/0.22%), SDH 483 (5.9'/0.49%), SDH 484 (14.9'/0.43%), SDH 493 
(9'/0.33%), SDH 496 (8 ... ;3'/0.-5.3%) and SDH 497 (3.1'/0.37%) added to the 
existing "A" sandstone ore reserves. Four holes were drilled for 
lithologic, as well as for ore data needed for mine-planning purposes in 
the "B" and "C" sandstone Probable.Blocks, south of the West Incline. 
Three of these holes intersected ore: SDH 4 90 ( 6 .. 6' / 0 .18% and 5. 5' / 
0.12%), SDH 491 (10' l 0.22%) and SDH 495 (28.1' / 0.33% and 3.5' / 0.24%). 
These holes, in addition to extending existing ore ocurrences also 
provide the basis for needed geologic interpretation, vital to expedient 
mine planning. Additional ore reserves were delineated in t~e NW/4 of 
the Section with the addition of "D" sandstone unit reserves delineated 
by SDH 500 (2.6'/0.22%) and SDH 486 (6'/0.21%), thus forming Probable 

I 
Block D-18. Of the five remaining holes, SDH's 485, 501, 503 and 504 
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were mineralized and SDH 502, located in the SE/4 of the Section, 
anomalous hole. The 37,530 feet drilled on the Section 35.Mining 
totaled $97,945 or $2.61 per foot. Approximat.ely 752,000 pounds 
were delineated equating to $0.13 per pound per foot of drilling. 
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The 1980 forecast surface drilling for the Section 35 Mining Unit will 
consist of 25 holes; five of which will be drilled on Section 26, Tl4N-R9W, 
with the remaining 20 holes being forecast on Section 35 proper. Of the 
five holes forecast to be drilled on Section 26, one of them will be 
drilled as assessment work pertinent to the unpatented "Elizabeth" 
.mining claims. The remaining four holes will be drilled for ore delineation, 
and to supplement mining activities in the extreme SW/4 of the Section. 
Of the 20 holes proposed on Section 35, five will be drilled along the 
35/36 Section line, for the purpose of providing lithologic as well as 
ore data for the Section 36 Mining Unit. They will be drilled in an 
area with the potential of delineating high grade reserves, vital to 
maintaining mining activity in this area of the Section 36 Unit. An 
additional seven holes will be drilled adjacent to Probable Block B-14, 
to provide ge_ologic .information necessary for the effic.ient mining of 
this area. The remaining eight holes will be drilled in the NW/4 of the 
Section to ex·amine areas of high ore potential, that are of immediate 
concern for haulage development planning purposes. 

John Zeornes, formerly the Senior Geologist at Section 36, was tranferred 
to Section 35 to replace Kenneth Theisen (Senior Geolog~st) who was 
transferred to the main office. Don Lytle, formerly the Associate Mine 
Geologist at Section 35, was promoted to Section 36 as Mine Geologist. He 
was replaced by Dennis Gregory, former Grade Control Geologist at Section 
24. 

SUMMARY OF MINING UNIT DEVELOPMENT 

Haul. Rotary LR Raise Devel. Sub-level Percussion 
Section Devel. Drilling(l) Conv. Bored Devel. LH Drilling(2) 

35-14-9 4,340 67 ,-371 889 145 16,985 41,204 
26-14-9 626 8!461 127 174 1!810 3,439 
Total 4,966 75,832 1,016 319 18,795 44,643 

(1) Rotary longhole drilling averaged 46.1 feet per foot of haulage 
drift explored, and-15.3 feet per foot of haulage drift driven, 
delineating 28.6 tons and 962.6 pounds u3o8 per foot of haulage 
drift explored. 

LHD 

8,459 

8,459 

(2) Percussion drilling averaged 1.64 feet per foot for the combined 
total of conventional sub-level development and LHD development. 
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I 
DEVELOPMENT COMPLETED 

I Proven Longhole Proven Developed Developed Ratio 
Section Stope Tons Grade Tons Grade %Tons %lbs u~ 

I 26-14-9 9006W 21,497 0.24% 32,573 0.29% 152% 183% 
Sub-Total 21,497 0.24% 32,573 0.29% 152% 183% 

I 35-14-9 3104-06 30,534 0.26% 29,168 0.22% 96% 81% 
0910-C 2,544 0.22% 8,561 0.21% 336% 321% 

I 1301-02 28,559 0.38% 28,790 0.29% 101% 77% 
1304-05 51,406 0.19% 39,998 0.22% 78% 90% 

3107 14,699 0.46% 13,918 0.44% 95% 91% 

I 3301-03 38,387 0.35% 36,695 0.35% 96% 96% 
3306 4,203 0.18% 5,032 0.18% 119% 119% 

3504-3704 15,334 0.28% 18,629 0.24% 121% 104% 

I 1504 3,203 0.19% 8,391 0.17% 262% 234% 
1701-02 34,293 0.20% 25,753 0.22% 75% 83% 

8201 · 7,905 0.26% 10,438 0.23% 132% 117% 

I 7204 23,686 0.27% 41,109 0.28% 174% 180% 
3601 9,253 0.32% 10,629 0.27% 115% 97% 
1505 12,567 0.20% 37,279 0.23% 297% 341% 

I 8203 10,397 0.34% 6,275 0.19% 60% 34% 
8401 11,233 0.21% 82932 0.15% 80% 57% 

Sub-Total 298,203 0.27% 329,597 0.25% 110% 104% 

I Total Unit 319,700 0.27% 3~2,170 0.26% 113% 108% 

I Mine Life Average 120% 107% 

LHD DEVELOPMENT COMPLETED 

I Primary Proven 

I 
DeveloEment DeveloEed DeveloEed Ratio 

Section Stope Tons Grade Tons Grade %Tons %lb UJ2.s 

35-14-9 9007A 18,564 0.12% 17,066 0.12% 92% 92% 

I 9007B 22,365 0.12% 22,788 0.12% 102% 102% 
Total Unit 40,929 0.12% 39,854 0.12% 97% 97% 

I Mine Life Average 97% 97% 

I 
STOPING COMPLETED 

Proven Total 

I 
DeveloEed Produced Extraction Ratio 

Section Stope· Tons·· Grade Tons Grade %Tons %lb U~ 

I 
35-14-9 7204 41°,109 0.28% 36,916 0.24% 90% 77% 

0910-C 8,561 0.21% 8,808 0.16% 103% 78% 
Total 49,670 0.27% 45,724 0.22% 92% 77% 

I Mine Life Average 106% 106% 

I 
I 
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TOTAL MINING UNIT MEASURED RESERVES 

Available Unavailable Total 
Section 

35-14-9 

26-14-9 

Unit 
Total 

FORECAST 

Tons 

Proven Developed 232,202 
Proven Longhole 780,289 
Probable 1,853,421 
Total Measured 2,865,912 

Proven Developed 31,781 
Proven Longhole 23,548 
Probable 174,599 
Total Measured 229,928 

Proven Developed 263,983 
Proven Longhole 803,837 
Probable 2,028z020 
Total Measured 3,095,840 

Grade Tons Grade Tons 

0.21% 80,731 0.26% 312,933 
0.33% 32,245 0.24% 812,534 
0.21% 112,563 0 .18% ;b 965,984 
0.25% 225,539 0. 22% 3,091,451 

0.29% 3,437 0.19% 35,218 
0.44% 23,548 
0.25% 44z896 0.17% 219z495 
0.27% 48,333 0.17% 278,261 

0.22% 84,168 0.25% 348,151 
0.34% 32,245 0.24% 836,082 
0.22% 157,459 0.18% ~185 1 479 
0.25% 273,872 0.21% 3,369,712 

Mine production in 1980 is projected to total 225,389 tons of 0.240%, 
averaging 939 tons per day. Haulage development on the 2-2 level will 
continue northeast of the shaft under Probable Block B-11 and B-12 in 
the 5100 and 7100 drifts. Haulage development on the 2-1 level will 
be south and east of the shaft under Probable Block C-7 in the 4000, 

Grade 

0.22% 
0.33% 
0.22% 
0.25% 

0.28% 
0.44% 
0.23% 
0.25% 

0.23% 
0.33% 
0.22% 
0.25% 

4100 and 4300 drifts and to the north and west of the shaft in the 8800 
drift under Probable Blocks A-4, C-9 and D--12. Haulage development on the 
1-5 level will be concentrated on Section 26 in. the 9100, 9300 and 9500 
haulage drifts. 

Primary stope development will be confined to the 2-1 and 1-5 levels 
of the Mining Unit. Stope ·development on the 2-1 will be north and west 
and south and east of the shaft. This development will occur in 10 
stopes on the 2-1 level (Section 35). Nine stopes on the 1-5 level, 
Section 35, and seven stopes on the 1-5 level, Section 26, will account 
for the Unit's remaining forecast development. This development will 
occur west of the shaft on Section 35 and in the southwest corner of 
Section 26. Stope extraction will continue throughout the Mining Unit, 
in the newly completed development stopes and as ventilation and ground 
conditions permit in the older partially extracted and/or developed areas, 
Square set timber will only be utilized when other mining methods prove 
inadequate. 

LHD development will continue in the West Incline area (Probable Block 
D--1) and will be expanded to the south into th~ B-1., c.-1 and C-2 Probable 
Blocks. This development will continue east and incorporate the 1702 
and 1703 ore passes for additional ore transfer raises. LHD haulage 
development will be completed under Probable Blocks A-9 and A-5, 
to allow for rotary drilling of these blocks and subsequent mining 
by conventional methods. As development is completed in the "D" 
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sandstone unit, the extraction will follow in sequence. LHD develop
ment on the 2-1 level will continue west of the 3600 haulage drift, and 
south of the 3604 ore pass (Probable Block B-14). After the connection 
is completed between the 3604 stope 1S drift (driven with LHD equipment), 
to the 3602 stope lN drift (driven conventionally), LHD development will 
commence and he.concentrated in the southern portion of the ore trend. 
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Total 
Total 
Total 
Total 

SECTION 36 MINING UNIT 

Section 35 and 36, T14N-R9W and Section 1, T13N-R9W 
Section 6, Tl3N-R8W (through Section 36 Shaft) 

1979 ANNUAL GEOLOGIC REPORT 

Measured Reserves 824,502 tons of 
Produced to Date: 36-14-9* 807,451 tons of 
Produced to Date: 35-14-9 138 tons of 
Produced· to Date: 1-13-9 716,384 tons of 

1979 Production: Total Unit 94,556 tons of 

0.284% 
0.392% 
0.198% 
0.569% 

0.497% 

* Total produced by all operators; includes 71,911 tons of 0,254% 
(366,012 pounds u3o8) produced by Kerr McGee Nuclear Corporation 

GENERAL 
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The 1979 reported production was 105% of the forecast tons and 116% of 
the pred~cted pounds u3o8 • Approximately 82% of the total Unit's pro
duction was achieved from ~tape extraction, up slightly from 1978. This 
stope extraction included·the "open stoping", the "timber stoping" and 
the "top slice" methods of extraction. The remaining 18% of the total 
Unit's production was achieved fro~ conventional stope development down 
slightly from 1978. Underground car probing averaged 0,53% for the year 
as compared to the average scanner grade of 0.463% and an average corrected 
chemical grade of 0.497%. 

The Measured Available Reserves of January 1, 1980 totaling 639,995 tons 
of 0._32%, indicate a sustained mine life through 1986 at the current 
mining rate. When compared to the 1-1-79 Measured Available Reserves, 
(minus the 1979 reported production) the 1-1-80 Measured Available Reserves 
depict an increase of 26,262 .tons and a decrease of 52,029 pounds u3o8 • 
This increase.in tons and decrease in pounds is the result of extreme 
losses occurring in the Developed Reserve catagory, specifically in the 
5301 stope (Section 1) wlier-e losses amounting to 6,300 tons and 229,000 
pounds u3o were r~alized. These losses were partially offset by an 
increase o~ 9,400 tons and 68,000 pounds resultant from surface drilling 
on Section 36, and from increases due to the recalculation of remaining 
Developed Reserves in stopes presently being extracted. 

As a result of ventilation and ground support requirements, and miner 
absenteeis~, forecast production was delayed in the 7100 drift area 
(Probable Block 4), and in 1600 haulage drift (Probable Blocks 8 & 9). 
Negating these delays were the continued success enjoyed by the "top 
slicing" extraction method used 'on ·section 1. Results from this method 
of extraction, indicate an increase in both tons and grade content, 
above that forecast for the year. This mining method involves sub-level 
development in the upper part of an ore body, upper level ore removal~ 
support of the back with rock bolts and wire mesh, and subsequent sill 
ore removal. 

-----······ .. .. . ·--- --·--·-·· ..... 
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Hydraulic sandfilling continued on Section 1 and included the following 
stopes: The 4902, 5101, 5301, 5302, 5401 and 5402 extraction stopes. 
These stopes were totally or partially filled by the sandfill system. 

During 1979, 27,807 tons of 0.062% was shipped to the mill as waste; 
25,719 tons of 0.065% from Section 1, and 2,088 tons of 0.028% from 
Section 36. 

Stope extraction took place on Section 1 and Section 36 accounting for 
82% of the Mining Unit's total ton production and 89% of the Unit's 
total produced pounds u3o8 . This compares to the 78% tons ratio, and 
the 85% pounds ratio achieved in 1978. There was no mining activity on 
Section 35, within the Section 36 Mining Unit during 1979. Extraction 
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on Section 36 was confined to one stope (0903). This stope produced 11% 
of the Unit's total stope extraction tons and 6% of their equivalent 
pounds u3o

8
• Stoping· on Section 1 accounted for the remaining 89% of the 

extraction tons, and 94% of the extracted pounds u3o8 . Stope extraction 
on Section 36 continued to utilize "open stoping" procedures. Stope 
extraction on ~ectio~ 1 cpntinued to employ 11squc1-:re. set;" tiplber stoping 
to salvage high grade barrier pillars in areas of "heavy" ground conditions. 
This is in contrast to the "top slicing" method of open stoping, used 
on Section 1 in areas of more favorable ground conditions. Timber accounted 
for 14%_ of the total stoping tons and 15% of the total stoping pounds 
U308. 

Stope development in 1979, accounted for 18% of the total Unit's tons and 
11% of their equivalent pounds u3o8 • Development on Section 36 accounted 
for 2,352 feet or 36% of the total Unit's development footage. ,This 
development was accomplished in the 0903, 0905 and 0906 stopes (Probable 
Block II; and IA). Development on Section 6 took place in the 6001 stope 
with 184 feet of advance, equating to 3% of the total Unit's 1979 development 
footage. 4,015 feet of sub-level development or 61% of the total Unit's 
development occurred on Section 1. This development occurred primarily 
in the 1500, 5500, 5600 and 5800 haulage areas. Total Unit development 
was 6,551 feet or 88% of the 1978 development footage total. This 
reduction in stope development is_attributed to development miners being 
utilized in extraction stopes and delays in set-up work in the 4900 and 
1500 haulage drifts (Section 1) due to ventilation problems. This decrease 
in stope dvelopment is not expected to cause problems in continuation of 
the mining to the southeast in Section 1, and in fact, stope development 
is forecast to decrease to a total of 5,467 feet in 1980. Deyelopment 
confirmed 88% of the Proven Longhole tons and 67% of their equivalent 
pounds u3o8 , as compared t0 the 90% and 71% respectively confirmed in 
1978. The abnormally large pound deficit recorded in the 5301 stope 
(229,000 pounds) can be attributed to the qeveloped ore body not encountering 
the high grade ore values as indicated by rotary longhole drilling (0.91% 
Longhole vs. 0.66% Developed). The high grade rotary values were usually 
substantiated by adjacent development, but were localized and not indic~ 

·ative of the overall grade of the-developed ore body. Development deline
ated and left for subsequent extraction, 9.3 tons and 104.1 pounds of u3o8 
per foot of sub-level development, as compared to the 1978 ratios of 16.2 
tons per foot and 182.9 pounds per foot. This decrease of 6.9 tons and 
78.8 pounds u3o

8 
per foot, is a result of a thinner and lower grade product 

being developed on Section 1, as mining progressed eastward in the Block 
2 area. Also, contributing to the above mentioned decrease is the devel
opment in marginal grade areas, not in trend with the high grade 1400 
haulage area; i.e. 2101, 1503 stopes. 
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Haulage development was concentrated in the 0700 haulage drift, (Section 36) 
with 1,654 feet· of haulage drift completed to the northeast toward Probable 
Blocks V and VI. Haulage development also occurred in the 0900 drift 
(Section 36), totaling 202 feet of advance completed to the west under 
Probable Block.IA and IB. In Section 1, 108 feet of haulage development 
was completed in the 4900 drift - 7000 drift area, of Probable Block 7. 
There was no haulage development recorded on Sections 6 or 35 during 
the year. Timber repair work necessitated by adverse ground conditions, 
occurred in the 0700 and 0900 haulage drifts (Section 36) and in the 
1700 and 4000 haulage drifts (Section 1). 

Rotary longhole exploration was confined to Section 1 during 1979. This 
drilling took place in the 4900 haulage drift from the 4900 drift "run 
around", in the vicinity of SDH 91, (4.5 feet of 0.11%) south to_ the 
northern fringes of Probable Block 4. Due to ventilation problems, 
and installation of "ridgiduct" tubing in the 4900 haulage drift, this 
drilling was not completed. Results indicate no appreciable ore 
occurrences. Rotary drilling also took place in the 1~00 and 1600 
haulage drifts in the vicinity of SDH 260 (7 ft. of 0.23%). Again, only 
isolated ore occurrences were intersected. Rotary longhole drilling 
occurred in the 4003 stope to investigate the ore in the "A" sandstone as 
indicated by SDH 22 (9 ft. of 0.31%). A small narrow ore b_ody was 
delineated by this drilling, approximately 50 feet above the 4003 stopes 
amounting to 3,407 tons of 0.32%. 

It is anticipated that the Unit's rotary footage will increase during 
1980 as the result of the addition of a second rotary drill. This drill 

I 
machine will be utilized to test the indicated barren area in the 0700 
haulage drift. Plans are to keep this drilling current with the 
haulage advance, particularily in the area of the proposed Ventilation 
Hole Seven. The Unit's other rotary drill will be used in the 1500, 1600, 
4900 and 7100 haulage areas of Section 1. 

The personnel changes in 1979 were as follows: Glen Hendry• Grade Control 
Geologist was promoted and transferred to Section 30 West as Associate 
Geologist. John Zeornes, Senior Geologist, was transferred to Section 35, 
and replaced by Don Lytle (Associate Geologist at Section 35) who was 
promoted to Mine Geologist. Clare Chandler, Associate Geologist at 
Section 36 was transferred to Section 19, and replaced by Frank Leftault, 
Associate-Geo.logist at Section 19. Don Winsor, Mine Superintendent was 
transferred to Section 30, and Btll Rion, former General Mine Foreman, 
was promoted to Mine Superintendent on February 1, 1980. Willie Sanchez 
formerly the Mine Foreman at Section 35 was transferred and promoted to 
General Mine Foreman. Mr. Sanchez terminated on 12-1-70 and George 
0berhuber, formerly the Mine Foreman at Section 36, was promoted to General 
Mine Foreman. Joe Lopez, Mine Foreman at Section 35 was transferred to 
the Section 36 Mining Unit to replace Mr. 0berhuber. 

The 1979 mining activity is summarized in the following tables: 
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SUMMARY OF MINING UNIT DEVELOPMENT 

Haulage 
Section Development 

1 
6 

36 
Total 

108 

1 856 
1,964 

Rotary LH 
Drilling (1) 

43,041 

43,041 

Raise 
Development Sub-level 
Conv, Bored Development 

350 404 

350 404 

4,015 
184 

2 352 
6,551 
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Percussion 
Drilling (2) 

16,533 
300 

1 314 
18,147 

(1) Rotary longhole drilling averaged 21.9 feet per foot of haulage 
drift driven(*) 

(2) Percussion drilling averaged 2.8 feet per foot of sub-level 
development. 

* 1,964 feet of haulage advance was not explored. 

DEVELOPMENT COMPLETED 

' Proven Longhole Proven Developed Longhole - Developed 
Section Stope Tons Grade Tons Grade %Tons %lbs u~ 

1 4003 8,219 0.61% 9,729 0.55% 118% 107% 
4301N 2,180 0.43% 1,621 0.49% 74% 85% 
5301 37,551 0.91% 31,187 0.66% 83% 60% 
3601 12,297 0.55% 13,789 0.32% 112% 65% 
2101 11,370 0.48% 6,958 0,57% 61% 73% 

Total Unit 71,617 o. 73% 63,284 0.55% 88% 67% 

Stope development delineated and left for subsequent extraction 9,3 tons 
and 104' pounds of u3o8 per foot of sub-level development. 

STOPING COMPLETED 

Proven Developed Produced Extraction 
Section Stope Tons Grade Tons Grade %Tons %lbs UJ28 

1 4501 13,173 0.49% 13,390 0~40% 102% 83% 

Total Unit 13,173 0,49% 13,390 0.40% 102% 83% 

SURFACE DRILLING 

Section No. of Holes Drilled Ore Mineral Barren 

36-14-9 3 1 1 1 
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Surface drilling during 1979 consisted of three holes drilled on Section 
36, Tl4N-R9W, as close spaced offsets to Probable Block V. SDH 289 
intersected strong mineralization (6'/0.09%) in the "C" sandstone, 
SDH 287 was barren, and SDH 288 intersected 5.l'/0.61% in the "C" 
sandstone. The three holes drilled on Section 36 totaled 4,820 feet at 
a total cost of $13,296 or $2.76 per foot of drilling. Approximately 
68,000 pounds u3o8 were delineated, equating to 14.1 pounds per foot 
of drilling. Tnirty-five holes are proposed for the Section 36 Mining 
Unit in 1980. The holes scheduled for Section 1 (15 holes) will be 
drilled as offsets to Probable Blocks 1, 6, 8 and 9 located in the west 
central portion of the section. A favorable area south of 1100 haulage 
drift and northeast of isolated SDH 402 (2.6'/1.31%) will also be tested. 
Ten holes are planned on Section 36 as close spaced offsets to Probable 
Blocks V, VI and VII. The remaining 10 holes are planned on Section 6, 
T13N-R8W as close ·spaced offsets to Probable Blocks 2 and 3. 

FORECAST 

The Mining Unit 1980 production is forecast to be 89,489 tons of 0.42%, 
averaging 373 tons per day. Grade production will decrease as mining 
progresses southeastward into lower grade areas of Probable Block 2 
on Section 1, and production is increased in Probable Block II and IA 
on Section 36. 

Haulage development is planned to total 960 feet during 1980 in the 
0900 haulage drift, (Section 36) and in the 1500 and 1600 haulage drifts 
(Section 1). The 0700 haulage drift project (Section 36) will continue 
to be driven northeast toward Probable Blocks V and VI. Haulage develop
ment is forecast to reach this future mining area by the fourth quarter 
of 1980. 

Sub-level development is planned to total 5,467 feet, or.1,084 feet less 
than was driven during 1979. Stope development is forecast to constitute 
12% of the total Unit's production in 1980, with conventional stoping 
accounting for 74%. The remaining 14% will come from timber stopes, 
where temporarily abandoned high.grade pillars will be salvaged by this 
mining method. 

TOTAL MINING UNIT MEASURED RESERVE 

Available Unavailable Total 
Section Tons Grade Tons Grade Tons Grade 

36-1·4-9 Proven Developed 1,378 . 0.29% 1,378 0.29% 
Proven Longhole 57,329 0.29% 57,329 0.29% 
Probable 2682354 0.22% 30,8_22 0.16% 299,176 0.21% 
Total Measured 327,061 0.23% 30,822 0.16% 357,833 0.22% 

35-14-9 Proven Developed 
Proven Longhole 
Probable 292768 0.59% 292768 0.59% 
Total Measured 29,768 0.59% -29, 768 0.59% 

'-------------------------------- ---·- ... ···-····· ····-
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TOTAL MINING UNIT MEASURED RESERVE CONTINUED 

Available 
Section Tons Grade 

1-13-9 Proven Developed 42,317 0.64% 
Proven _Longhole 67,042 0.46% 
Probable 171,560 0.30% 
Total Measured 280,919 0.39% 

6-13-8 Proven Developed 
Proven Longhole 2,247 0.24% 
Probable 
Total Measured 2,247 0.24% 

36 Unit Proven Developed 43,695 0.63% 
Proven Longhole 126,618 0.38% 
Probable 469,682 0.27% 
Total Measured 639,995' 0.32% 

·--- -----·--· 
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Unavailable Total 
Tons Grade Tons Grade --

692066 0.15% 240,626 0.26% 
69,066 0.15% 349,985 0.34% 

--:: 

2,247 0.24% 
84,619 0.18% 84z619 0.18% 
84,619 0.18% 86,866 0.18% 

43;695 0.63% 
126,618 0.38% 

184z507 0.16% 654zl89 0.24% 
184,507 0.16% -824,502 0.28% 
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1'979 ANNUAL GEOLOGIC REPORT 

UNDERGROUND MINE LEACHING 

During 1979 the Ambrosia Lake Chemcial Mining Department (formerly part 
of the Ambrosia Lake Operations Geology Department) produced 62,606 
pounds of u3o8 ; 10,018 pounds less than the 72,624 pounds forecast (86% 
of forecast). Production from mine leaching in 1979 exceeded the level 
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of producti.on iri19I9 by 89% as a result of a more aggressive program of 
injection hole drilling. Open stope injection techniques were utilized to 
leach stope areas in the Sections 22, 24, 17, 18(17), 20(17), 29(30), 30 
and 33 mines; rib-wall injection was also performed in the Section 33 Mine. 

DRILLING 

During 1979 a total of 71 surface dr.ill holes (two-inch cased; injection) 
were completed for 42,383 feet drilled. This figure does not include four 
inch injection holes or grout holes. Conventional injection hole drilling 
exceeded the projected number of locations by eleven, and exceeded the 
projected footage by 7,000 feet (an increase of 20%). Completed with two 
inch casing the average cost per foot for injection holes was $3.57; two 
dollars below the forecast cost. A breakdown of drilling totals and costs 
on each mine section appears in Table A and a chronology of drilling activ
ities is presented in Schedule AA. 

During the first four months of 1979 all drilling required by the Chemical 
Mining Department was accomplished with the contract rig retained by the 
Ambrosia Lake Operations Geology Department. It was found however, that the 
rate of injection hole drilling required by the forecast could not be 
attained by one day-shift rig on a part time basis. To alleviate·this lag 
in hole completion, a second, towering rig was contracted for five weeks 
in May and June. Each rig drilled 46 injection or monitor wells in the· 
course of the year. 

OPERATIONS 

A brief summary of the leaching activites on-each mine section, and the 
production areas is given below. For details of forecast and actual 
production see Table Bl and Schedule BB. 

Section 17 - Leach water injection into old stopes in the 2000 haulage 
drift area proceeded during the first four months of 1979 without notable 
s4ccess. Because of the low returns from· _Section 17, an AFE to provide 
seven new surface injection holes was submitted, and approved. Drilling 
began late in June to access areas in the 3000 area, with water injection 
beginning immediately upon hole compl_etion. The success of this array is 
evident in the attached production graph. 
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Section 18(17) - Starting in June, a total of 13 surface injection holes 
were completed in the 7400/7600 stope area. Injection into this abandoned 
area began in late April; effluent returns were prompt and of high grade 
(over 22ppm u3o8). Nearly 6,000 pounds u

3
o

8 
hadbecen·leached by year's 

end. 

Section 20(17) - During the early months of 1979 an :.older leach array 
in the 3200/4100 stope area was utilized with marginal returns realized. 
In April, however, a· new array was established in the 6100/6300 area (South 
Incline 2-1 level). High initial injection rates in this area did not 
immediately produce satisfactory results, and the combined effect of 
leach injection on Section 18 and 20 without full return (due to re-absorption 
in broken muck) removed most of the available,. recyclable mine water from 
the system. 

By the second month of continuous injection hig~grade effluent began 
appearing. At time the effluent grade. from 6100/ 6300 reached 40·_-ppm 
0308 , with an average of 18.5 ppm. Over 8,000 pounds u3o8 were produced 
from the area in 1979. 

Section 22 - During 1979 a number of pump related problems arose at the 
Section 22 Mine; brought on in part by a decline in the mine water 
re-charge rate. Over 6,500 pounds 0308 were recovered from the mines 
waters in the course of the year. . 

Work to repair the 0700 haulage drift bulkhead (flood-leach impoundment) 
was abandoned in January when it was discovered that post-mine subsidence 
had rendered the area above the bulkhead inaccessible to drilling, and 
therefore, impossible to seal by grouting. 

During June; eight new injection holes were completed to breakthroqghs in 
the 80/82 area of the 6400 level. Two four-inch monitor wells were also 
completed in conjuction w±"ththis project, to allow data on leach water 
escape to the formation (if any) to be collected for use in future chemical
leach applications. 

Soon after injection ~egan it became apparent that· no appreciable increase 
in the total mine water grade was developing. Refractoriness of the ore 
to mine water leaching and/or surface blinding of rubble by insoluole., 
urany;l./vanadates were thought to ·b-e. the cause of low effluent_· grades. 
Injections of gasseous oxygen into the leach water also failed to increase 
the effluent grade. 

Two Reda pumps were worn-out during the year due to periodic sand loads in 
the mine water, ·and fluctuations of the shaft water level below the designed 
NPSH of the 1300 pump. 

Section 24 - Mine leaching continued in an active program through 1979 at 
the Section 24 Mine. Irijection into the 54, ·55 and 56 areas of the 1-4 
level, and the 6300 area of the 1-5 level produced nearly '19,000 pounds. 
A newly completed array in the 0800 scram stopes could not be utilized 
pending the completioµ of conventional mining activity. · 
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In late June twelve injection holes were completed into the conventionally 
depleted 0800 scram stopes, and activated immediately. It was discovered 
however, that post-mining ·subsidence in the immediate vicinity of the 
newly developed leaching area had significantly altered the original drainage 
system of 1-4 level stopes and haulage drift. Most of the effluent from 
this level was entrained through active workings (7200 scram, 1-5 level) 
rather than through the expected return route. Although presenting no 
imminent danger to personnel underground, the return from the 200 gpm 
injection rate did seriously impair the mucking cycle in the scrams. At 
the request of Mining and Milling personnel, water injection into the 
0800 area was suspended July 24th pending completion of mining in 7200. 

In order to continue leach production on Section 24, additional injection 
holes were drilled in the 5600 area and the 6300 area. 

Section 29(30) - Four injection holes were added to the existing array in 
the 1400/2200 area in 1979. Mine water injection from Section 19 and 30W 
remained constant except when road construction necessitated a shutdown and 
re-routing of lines in May. Effluent grades have· remained relatively high, 
and thus far the area ·has ·demonstrated a somewhat longer productive cycle 
than expected. 

Section 30 - Open stope leaching continued through 1979 in the 140N - 65/50 
area of Section 30 (1-5 level). Mine water from Section 30W was used as 
a leaching agent throughout the year. Eight injection holes were added to 
the existing array in June. Nearly 9,000 pounds u

3
o

8 
was produced from 

this project duirng 1979. 

Section 33 - During October, four, four-inch monitor wells, four, four-inch 
in situ injection wells, and eight four-inch stope injection holes were 
completed on tne Section 33 mine property •. The four in situ injection 
wells (designated Phase I) were put on-line in November, accepting injection 
rates from 5 gpm to 20 gpm per-hole. Phase II injection would begin in 
early 1980. 
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TABLE A 

1979 DRILLING TOTALS 

Standard 2" Cased Holes 

Section No. Holes Footage Cost Ave. Cost/Ft. 

17 8 5,975 $14,705 $2.46 
18 13 7,948 $17,263 $2.17 
20 10 6,313 $16,852 $2.67 
22 8 4,210 $ 8,593 $2.04 
24 20 11,290 $25,159 $2.23 
29 4 2,471 $ 5,259 $2.13 
30 8 4,175 $10,529 $2.52 

s. Totals 71 42,383 $98,360 Avg.$2.32 

4" Cased Holes 

22 2 1,480 $ 6,592 $4.45 
33 16 10,950 $37,829 $3.45 

s. Totals 18 12,430 $44,421 Avg.$3.57 

Special Drilling 

22 3 1,800 $ 7,000 $3.89 

Grand Total 92 56,613 $149,781 N/A 

Casing Costs 

2" std $1.25 avg. price/foot; avg. cased hole cost - $3.57/ foot completed hole 
4" std $3.50 avg. price/foot; avg. cased hole cost - $7.07/foot 
411 cement with cementing in holes 600' to 700~ TD - $9.32/foot 



M 

'° 

Property 

17--14-9 
18-14-9 
20-14-9 
22-14-10 
24-14-10 
29-14-9 
30-14-9 
33-14-9 

Totals 

Jan. 

324 
-
-
781 

1,777 
450 
923 
591 

4,846 

Feb. Mar. Apl. 

104 75 290 
- - -
- 205 540 
494 ,• 222 826 

1,803 1,572 1,218 
213 412 382 
380 578 670 
149 158 142 

3,143 3,222 4,047 

TABLE Bl 

1979 LEACH PRODUCTION 

May June July Aug. Sept. Oct. Nov. Dec. Totals 

100 76 367 485 352 672 534 815 4,194 
47 659 947 1,145 685 850 811 699 5,843 

443 926 . 1,101 1,331 903 800 799 1,086 8,134 
991 876 593 481 125 336 577 234 6,536 

1,045 929 940 1,490 2,012 2,050 2,196 1,951 18,983 
243 354 500 690 313 ·945 1,087 576 6,165 
660 720 645 975 727 930 864· 734 8,785 
149 45 273 617 346 669 246 581 3,966 

3,678 4,585 5,366 7,214 5,463 7,252 7.114 6,676 62,606 

- - - - - - - - - - - - - - - - --- - - - -
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Mine 

17 
22 
24 
30:E 
33 

Totals 

17 
19 
22 
24 
30E 
30W 
33 
35 

Totals 

64 

SCHEDULE BB 

Forecast Production Versus Actual 

Recovery from Chemcial Mining Activities 

pounds U308 

1979 1979 Percent 
Forecast Actual Variance 

18,475 18,171 98 
7,155 6,536 91 

29,608 18,983 64 
15,645 14,950 96 
1,741 3,966 222 

72,624 62,606 86 

Total Recovery Through IX 

23,500 22,460 96 
450 191 42 

12,200 6,536 54 
35,500 24,249 68 
17,900 18,093 101 

1,800 4,593 255 
. 15; 000 16,402 109 
13,200 33,413 253 

119,550 125,937 105 



11"1 '° . 

(17) 
(17) 

Propery 

17-14-9 
18-14-9 
20-14-9 
22-14-9 
24-14-10 
29-14-9 
30-14-9 
33-14-9 

Totals 

Jan. Feb. 

261 261 
111 53 
108 77 
- -
294 294 
305 266 
17 56 

1,066 1,094 

2,162 2,101 

Mar, Apl. May 

242 243 243 
82 65 65 

76 76 76 
- - -
667 486 486 
223 206 206 

36 53 53 
1,150 1,150 1,150 

2,476 2,279 2,279 

TABLE Cl 

1979 

"Other Mine Waters" 

June July 

243 240 
65 65 
76 76 

- -
486 450 
206 185 
53 53 

1,054 1,050 

2,183 2,119 

Aug. Sept. 

240 240 
65 45 
76 55 

- -
451 450 
186 186 
54 54 

1,050 950 

2,122 1,980 

Oct. Nov. Dec. Totals 

243 242 220 2,918 
88 88 1 793 
49 22 159 926 

- - - -
449 420 333 5,266 

75 75 108 2,227 
175 175 137 916 
980 980 759 12,433 

2,959 2,002 1,717 25,479 

----------------------
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Duririg the year, 1979, KMNC Underground Logging Unit gathered 819,039.5 
feet of data. Income based on the footage charged to the individual mining 
units was $179,008 ~0.219 per foot). Contract loggers (Century Geophysical 
Corporatioij gathered 4,034 feet of data at the Rio Puerco Mine during the 
month of October. This data was 0,5% of the total footage, at a cost of 
$2,098 plus mileage ($0.52 per foot for gamma and DMS - data combined). 
Based on the contractor's price list, the total data gathered by KMNC 
would have cost $212,950, or a savings to KMNC of $33,942 plus the cost 
on mileage added to the contractor's cost. 

The dat~ gathered by KMNC Underground Logging Units consisted of 449,050 
feet of gamma logging and 369,989.5 feet of drift meter survey data. The 
gamma data was comprised of 421,918 feet obtained from rotary drilling (94%) 
and 27,132 feet from percussion drilling (06%). Beta data was comprised of 
366,023 feet obtained from rotary drilling (99%) and 3,966 feet from 
percussion drilling (01%). A comparison of the rotary footage logged to 
the superintendent's report of drilled footage indicates that approximately 
78% of the reported (rotary) footage was probed. This difference is 
attributed to poor ground conditions which require the washing, or re
drilling of some holes. In an effort to decrease the amount of losses to 
plugged holes, a new casing is being tested. No conclusions can be deduced 
at this time, because of its limited use at one mine, but preliminary 
results seem to be positive. The difference in the new casing is the 
overall smaller diameter, which requires a hole to be reamed to 1 7/8" as 
to the 2~" required for the present casing. In addition to the smaller 
diameter, the inside diameter has been reduced, also, allowing for 
thicker side walls which should be able to resist more compression than 
the present casing. The following list will compare the two casings 
decribed: 

Casing Presently Used 

outside diameter a:t bell 1. 770" 
inside diameter at bell 1. 655" 
outside diameter at stern 1. 670" 
inside diameter at stem 1.525" 

Casing Being Tested 

1. 670" 
1.545" 
1.515" 
1.355" 

A breakdown of the footages obtained at the individual Mining Units is 
presented in Table I of this report. 

Productivity of the Underground Logging Operations duing 1979 was 68.3 
feet per person hour worked as compared to a logging efficiency of 61.2 
feet per person hour worked in 1978. The increase in efficiency was due 
to experienced personnel remaining with the UGL unit. Included in the 
productivity figures is a total of 438.5 hours of over-tillle, of which 
363.9 hours were worked at the Rio Puerco Mine. This figure is high due 
to the eight Saturday visits to Rio Puerco, which began in May, 1979. 
Not included in the productivity figure is 844.5· hours lost, due to 
absenteeism and 368 hours due to vacations. In 1979, eight people resigned, 
three were terminated and one was transferred. 
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special shock absorber be installed in our camera to prevent further 
losses. This was done, but no noticable difference in losses has been 
noticed. Typical malfunctions noticed are as follows: compass ball 
breaking loose from housing, posts holding film spools breaking from 
mounts, contact springs breaking ·loose from co·ntact buttons, and drive 
gears pulling away from other worn gears. In an effort to correct this 
problem, our technicians are adding more support to the accessable areas 
only, by reinforcing with epoxy and solder. 

Maj-or· component failures accounted :for 12% of the total losses. These 
losses included encorders, slip rings, detector tubes, and IC failures. 
These malfunctions are due to normal wear or excessive shock. In some 
circumstances excessive shock is deliberately administered to these 
instruments as a last resort in an attempt to recover a "hung" probe. 
The remaining 7% of the losses are posted as miscellaneous, such as film 
being cropped wrong by the manufacturer and losses which were unable to 
be narrowed down to a specific cause. 

During April, 1979, DCG #4 probe and Sperry Sun camera #1 was hung and 
lost in a CP hole at the 0600 hulage drift at Section 17. Details are 
documented in a report which is on file at the UGL, Section 17, and 
Geology offices. 

The loss of Probe 4 and the consistant problems that were unable to be 
solved with DCG Box #3, resulted•in the following situation. DCG Box #3 
was retired for parts and Probe #3 was used as a replacement for the lost 
114 Probe. 

The Bicron detector tubes .that were used in the UGL Systems have been 
phased out. This was due to the time lost sending the unit to the 
manufacturer for repair, and the cost of .repair. A new tube issued by 
the PS & M Department is being used. Its' specifications are the same 
as the Bicron tube. The only difference is that these tubes can be 
repaired "in house" by the PS & M Department. The housing on the new 
detector tubes is Teflon. This non-conductive housing will eliminate 
the chance for short circuits to the probe barrel or other componets. 

To service the Rio Puerco Mine, the PS & M Department, sent us two 
complete sets of equipment for this mine. Ma_ny new ideas were incorp
orated into these systems. A transient suppressor was added to the 
system to reduce IC failure caused by voltage spikes. The selector 
switch had the command modes changed in an attempt to reduce footage 
lost·due to a free running camera. The monitor and drift command modes 
were moved next to each other. This was done so that the box can be 
switched to the monitor mode when power to the camera is not needed. As 
in the past when drifting, the control box remained in the drift positon. 
This leaves an open circuit to the camera if the timer relay happens to 
fail. This new method has made footage loss due to a free running camera 
almost non-existent. In connection with the switches on the control 
boxes, an automatic "end of hole" command has been incorporated into the 
hole zero mode. This enables the tape to record an "end of hole" command 
without turning the encorder in hole zero. It is recorded automatically 
as soon as the switch is in the hole zero mode. A new encorder is being 
used with the Rio Puerco reels. This encorder uses the Hall Effect Switch 
method of counting footage. This enables the cost of the unit to be 
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drastically cut, because it eliminates the use of an expensive shaft 
encorder mechanism. By eliminating the shaft encorder and installing the 
light weight Hall Effect Switches, we have reduced the weight of the 
reel by approimately three pounds, 

The later changes mentioned in the Rio Puerco equipment allowed the use 
of power to be cut by 50% as compared to the Pulse Systems 5, 6 and 7. 
Control Box 7 was sent to the PS & M Department in November, of 1979 for 
a complete rewiring and update .to the Rio Puerco Systems. 

On 11/13/79 the containers holding the Radium sources were replaced 
by an aluminum housing. This was done due to the deteriorating condition 
of the old housings. The deterioration was due to several accidents in 
which the container lid holding them fell on the housing, cracking them 
slightly. After each situation in which the lid was closed on the source, 
a smear was taken of the container to verify if a leakage occurred. In 
no instance was leakage found. After consulting the PS & M Department, 
it was decided to replace the plastic covered Radium needle source with 
an aluninum ho~sing and counter balance the heavy lid arr the source stand. 
Tests were than done to confirm that no changes.had occurred in the readings. 

During 1979, one scanner was recalibrated. This occurred on 6/1/793 

at Section 35 after determining the,data gathered by the instrument 
was proven to be high. Later in 1979, the deparment got more involved 
in repairs of the old style scanner as well as the latest models. 

RADIOMETRIC REPAIR 

During 1979, a total of 568 Conventional POCI's were serviced by this 
department, as compared to 523 in 1978. ·The frequency of repair per 
Mining Unit is shown in Table II of this report. 

Discharged batteries represent the most frequent cause of Conventional 
POCI failure (69%) with component failures second at 26%. Geiger tube 
failure represented .. 7%. of the failures compared to 4% during 1978. 

Three POCI's were lost during 1979. POCI's SIN 168, 134 Section 30ij, 
and SIN 138 Section 17. POCI SIN 125 (Section 19) was dumped and 
recovered with considerable damage and had to be retired from service. 

There are now a total of 73 conventional POCI's at the Ambrosia Lake 
Mines. 

Several components were changed in POCI probes, some of which were out 
of necessity and others because of the advantage of increasing the 
instruments accuracy. The power supply that was being used for years 
was discontinued by the manufacturer. This forced··. us:, to substitute 
another power supply. The first unit that was tried was not acceptable 
because of the "noise" that was produced. After two months, a compatable 
power supply was found. The reliability of this unit cannot match the time 
in service of the old discontinued power supplies. It was determined 
that by changing the C-3 component in the POCI from 0.047 uf to 0.022 
uf a greater accuracy was achieved in the 0.75% to 1.00% ranage. This 
was done without influencing the accuracy on the lower end of the scale. 
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A new type cable was sent from the PS & M Department that was used with 
the POCI probes. The cable has a new plastic covering which is more 
rigid than the cable that was previously used. The cable has been accepted 
very well, because it can be pushed into the longer holes without "kinking", 
thus saving time and effort when probing percussion drill holes. 

DIGITAL FOCI'S 

During 1979, a total of 88 digital POCI's were service by this department 
as compared to 96 serviced in 1978. The failure rate per Mining Unit 
appears in Table III of this report. Discharged batteries were responsible 
for 40% of the failures. Component failures were responsible for 18% of 
the failures. Geiger tube failures accounted for 14% of the ~ailures, 
as compared to 5% during 1978. 

The five Digital POCI's that were purchased last year from MDA have 
proven to be uneconomical to use. It was discovered that under 
normal conditions moisture attacks · __ the printed circuit boards causing 
a reaction which allows corrosion to accumulate. It was also determined 
that the coating used on the boards is extremely difficult to remove. 
In order to remove this coating chemically it has a side effect of 
reacting with the foil also. To repair these units properly, a whole 
board must be replaced, rather than just the defective component. The 
price difference is between $2.00 and $250.00. 

On Digital POCI (SIN 103, Section 17) was dumped and temporarily put out 
of service until a new housing could be utilized. 

A total of 16 Digital POCI's were in use during 1979. 
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TABLE I - LOGGING FOOTAGE 

Gamma Logging Directional Survey 
Section Rotary Percussion Rotary Percussion Total 

17 43,373.5 + -0- 34,236 + -0- 77,609.5 
19 99,782 + 4,021 86,044.5 + -0- 189,847.5 
24 1,933 + -0- 1,577.5 +· -0- 3,510.5 
30 57,400 + 1,713 54,997 + 532.5 114,642.5 

30W 42,700.5 + 26,743.5 41,507.5 + -0- 110,951.5 
35 48,517.5 + 1,744 41,395.5 + -0- 91,657 
36 28,156 + 3,667.5 26,701 -+ 1,120 59,644.5 

Rio Puerco 89,298.5 + -0- 81,878 + -0- 171,176.5 

Totals 411,161 + 37,889 + 368,337 + 1,652.5 819,039.5 

TABLE II - CONVENTIONAL POCI FAIULRE RATE 

Frequency Per Frequency Per Frequency Per 
Section Frequency POCI 1979 POCI 1978 POCI 1977 

17 46 5.75 3.56 5.55 
19 99 9.00 6.82 7.37 
24 28 4.00 4.28 3.71 
30 72 5.54 5. 77 5.54 

30W 148 13.45 10.23 13.66 
35 128 9.14 9.00 7.50 
36 32 3.56 5. 77 5.00 

Rio Puerco 15 7.50 -0- -0-

TABLE III - CONVENTIONAL POCI FAILURE BREAKDOWN 

Number of Batteries Number of Geiger Tubes 
Number of Batteries Per Geiger Per Meters 

Section POCI's Used POCI Tubes Used POCI Used 

17 8 32 4~00 3 0.38 1 
19 11 68 6.18 4 0.36 5 
24 7 20 2.86 1 0.14 -0-
30 13 50 3.85 5 0.38 1 

30W 11 101 9.18 11 1.00 7 
35 14 96 6.86 6 0.43 4 
36 9 21 2.33 5 0.56 1 

Rio Puerco 2 6 3.00 2 1.00 -0-

CONVENTIONAL POCI FAILURE BREAKDOWN 

17 4 10 2.50 2 0.50 N/A 
19 -0- -0- -0- -0- -0- N/A 
24 1 3 3.00 1 1.00 N/A 
30 2 6 3.00 1 0.50 N/A 

30W 1 4 4.00 -07' -0- N/A 
35 5 5 1.00 8 1.60 N/A 
36 2 4 2.00 -0- -0- N/A 

Rio Puerco 2 3 1.50 1 0.50 N/A 
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TABLE IV - DIGITAL POCI FAILURE RATE 

Frequency Per 
Section Frequency, POCI 1979 

17 29 7.25 
19 -0- -0-
24 6 6.00 
30 16 8.00 

30W 9 9.00 
35 17 3.40 
36 4 2.00 

Rio Puerco 7 3.50 

TABLE V - POCI DISTRIBUTION 

Section Convention Digital 

17 8* 4 
19 11 -0-
24 7 1 
30 13 2 

30W 11 1 
35 14 5 
36 9 2 

Rio Puerco 2 2 

Frequency Per 
POCI 1978 

8 
-0-

5 
7.5 
9 
1 

10.5 
-0-

Total 

12 
11 

8 
15 
12 
19 
11 

4 
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Frequency Per 
POCI 1977 

11.5 
1 

12 
21 
14 
-0-

7.5 
-0-

* Inventory as of December 31, 1979 --- Does not include instruments 
lost during year 
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Equipment failures and personnel errors accounted for losses totaling 
5,375 feet of gamma and drift meter survey data (19,035 feet of gamma 
data and 36,399.5 feet of DMS data) which would equal to a loss of $12,127 of 
income at the $0.219 per foot charged rate. This figure is inconsequential 
when compared to footage lost due to delays and non-productive waiting 
periods at the various Mining Units for various reasons. 

D. C. GAMMA AND PULSE GAMMA SYSTEMS· 

A review of the D.C. Gamma Systems 2, 3, and 4 indicates that they were 
classified as having malfunctioned 26 out of 66 occasions for an overall 
reliability_· rati.o of 61%, as compared to a reliability ratio of 48% in 
1978. The review of the Pulse Gamma Systems 5, 6, and 7 indicates that 
they were classified as having malfunctioned 76 out of 344 occasions for 
an overall reliability ratio of 78%. Review of the Rio Puerco Pulse 
Gannna Systems 1 and 2 indicates that they were classified as having mal
functioned 11 out of 67 occasions for an overall reliability ratio of 84%. 

D.C. Gannna System 2 malfunctioned 14 out of 48 occasions for a reliability 
of 71%; D.C. Ganuna System 3 malfunctioned 4 out of 9 occasions for a re
liability ratio of 56%; D.C. Gannna System 4 malfunctioned 8 out of 9 
occasions for a reliability ratio of 11%; Pulse Gamma System 5 malfunctioned 
25 out of 112 occasions for a reliability ratio of 78%; Pulse Gamma System 
6 malfunctioned 23 out of 131 occasions for a reliability ratio of 83%; 
Pulse Gamma System 7 malfunctioned 28 oµt of 101 occasions for a reliabil
ity ratio of 72%; Rio Puerco Pulse Gamma System 1 malfunctioned 8 out of 
37 occasions for a reliability ratio of 78%; Rio Puerco Pulse Gamma 
System 2 malfunctioned 3·out of 30 occasions for a reliability ratio of 
90%. 

Foremost of all losses incurred, were in an area of equipment failure 
due to water, faulty connections, and corro_sion, where 67% of all failures 
occurred. 70% of these losses were drift meter survey data. The remaining 
30% was lost gamma data. The large amount of Beta loss is due in part 
to the use of the Humphrey camera. The formerly used Sperry Sun cameras 
(which currently a:re dicontinued from being sold) were activated by the 
control .box. After this actuation, the unit used its own p_ower and timing 
circuits in the camera. to take the pictures. The Humphrey cameras do not 
have a power source in the camera, it is in the control box. Thus, there 
are more contacts and a longer cable distance that must be utilized, 
allowing for a greater chance for malfuncti·ons. Another high incidence 
of failure was due to the probe electronics shorting to the housing. A 
method to correct this problem was put into effect by the PS & M Department. 
This remedy involved removing insulating tape on the power supply and 
omitting uninsulated brass strips. Replacement was made with insulated 
ribbon wire with a 0.01 uf capacitor providing an AC sheild for the HVPS 
"noise". 

Mechanical malfunctions amounted to 14% of the total losses. Almost 
all of the mechanical malfunctions were due to the Humphrey camera. 
Substantial use proved these cameras were very susceptible to shock. 
Many of the components are held together with poor spot welding connections. 
A Humphrey engineer was contacted about this problem and suggested a 
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1979 ANNUAL GEOLGOIC REPORT 

SURFACE DRILLING 

Surface drilling occurred on 15 sections in the Ambrosia Lake area. 

73 

Total holes drilled were 152 or 126,885 feet as compared to the 251 holes 
(231,802 ft) projected. Other drilling was done for other purposes, 
such as monitor holes, leach holes, test holes and service holes. Total 
drilling i.e., production/delineation type, averaged $2.49 per foot of 
drilling and approximatley $313,674 dollars were expended. New Reserves 
(Probable) amounted to approximately 1,395,400 pounds e u3o

8 
and were 

added at a $0.22 pound cost, or approximately 11.1 pounds per foot of 
drilling. The majority of the Reserve additions occurred on Sections 35, 
19, 29 and 26 of Tl4N-R9W. There were 8 monitor holes drilled on 
Section 35, totalling 8,076 feet. For a complete summary ,of the drilling 
activities consult the following tables and the reports of the Mi~ing 
Units. All assessment type drilling was completed on the required sections 
by the September 1 expiration date. 
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1979 ANNUAL GEOLOGIC REPORT 
..,r 
....... SUMMARY OF SURFACE DRILLING 

Forecast Actual % Forecast 
Area Sec.-Twp.-Rng. Holes Feet Holes Feet Hole ,Feet Ore Mineral Barren 

Ambrosia 17-14-9 15 16,500 
Lake 

18-14-9 15 13,562 8 6,820 53 50 2 5 1 
(25%) (62%) (13%) 

19-14-9 20 15,685 21 15,745 105 100 7 8 6 
(33%) (38%) (29%) 

20-14-9 20 17,000 27 20,560 135 121 4 12 11 
(15%) (44%) (41%) 

24-14-10 6 4,200 

*26-14-10 5 7,160 6 7,240 120 101 3 3 
(50%) (50%) 

26-14-10 30 20,250 7 4,310 23 21 5 2 
(71%) (29%) 

29-14-9 20 14,475 25 17,115 125 118 11 6 8 
(44%) (24%) (32%) 

30E-14-9 20 14,215 14 9,525 70 67 3 10 1 
(21%) (72%) (7%) 

30W-14-9 20 15,285 4 2,470 20 16 2 2 
(50%) (50%) 

33-:-14-9 5 4,125 

35-14-9 18 21,125 25 30,290 139 143 13 10 2 
(52%) (40%) (8%) 

36-14-9 .10 15,900 3 4,820 30 30 1 1 1 
(33%) (34%) (33%) 

1-13-9 15 23,250 

*22-14-10 2 120 2 40 100 33 ·- 2 
(100%) 

**12-14-11 2 1,800 2 2,350 100 131 2 
(100%) 

*Assessment Drilling (Annual) 

**KMNC 50% share, incl. totals 

- - - - - - - - - - - - - - - - - - - - - -; 
·-···· .. ----··· ·- ---- ·-·· 
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SUMMARY OF SURFACE DRILLING CONTINUED 

Forecast A<;:tual 
Area Sec.-Twp.-Rng. Holes Feet Holes· Feet 

Ambrosia *4-13-9 3 1,800 3 1,800 
Lake 

*12-14-10 10 9,250 3 1,500 

6-13-8 5 8,000 

*12,-13-9 2 2,500 2 2,300 

27-14-10 5 3,500 

31 14 9 3 2 100 

Total 251 231,802 152 126,885 

Leach Injection Holes 

Incorporated within the Chemical Mining Group 2nd/Quarter 

Monitor Holes 

35-14-9 

*Assessment Drilling (Annual) 
**KMNC 50% share, incl. totals 

8 8,076 

% Forecast 
Holes Feet Ore ·Mineral Barren 

100 100 3 
(100%) 

30 16 2 1 
(67%) (33%) 

100 92 2 
(100%) 

61% 55% 51 56 45 
(34%) (36%) (30%) 

-----------------------



1979 Probable Reserve Additions & Drilling Costs 
(Demonstrated Reserve Estimates) 

Additions to 
~ Ambrosia Lake Footage Total Dollars Cost/Foot Reserves Cost/Pound Pounds/Foot 

Sec.-Twp.-Rng. Drilled Drilling & Misc. Drilling & Misc. Pounds U3 0-8- Addition Drilling 

Production/Delineation Drilling 

17-14-9 Nil Nil 
18-14-9 6,820 17,552 2.57 16,864 1.04 2.5 
19-14-9 15,745 39,207 2.49 182,710 0.21 11.6 
20-14-9 20,560 47,231 2.30 59,949 0.79 2.9 
29-14-9 17,115 41,169 2.41 179,946 0.23 10.5 
30E-14-9 ~,525 22,328 2.34 23,660 0.94 2.5 
30W-14-9 2,470 5,846 2.37 47,915 0.12 19.4 

*26-14-9 7,240 19,239 2.66 153,297 0.13 21.2 
35-14-9 30,290 78,706 2.60 598,861 0.13 19.8 
36-14-9 4,820 13,296 2.76 68,167 0.20 14.1 

*4-13-9 1,800 4,343 2.41 
'*12-13-9 2,300 6,557 2.85 

1-13-9 Nil Nil 
6-13-8 Nil Nil 

*12-14-10 1,500 4,100 2.73 
*22-14-10 40 265 6.62 

24-14-10 Nil Nil 
**12-14-11 1,190 4,476 3.76 

26-14-10 4,310 9,359 2.17 64,012 0.15 14.9 
33-14-9 Nil Nil 

Total 125,725 313,674 2.49 1,395,381 0.22 11.1 

* Assessment Drilling (Annual) 
** KNMC 50% Share (UNC) 

Leach Injection Holes 

Drilling statistics completed first quarter 1979, incorporated within Chemical Mining Group's report. 

- - - - - - - - - - - - - - - - - ·- - - - -
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1979 ANNUAL GEOLOGIC REPORT 

STATUS OF CLAIM PATENTING ACTIVITY 

77 

Claim patenting efforts continued in 1979 at the same languid pace as 
witnessed in ·prior years. The cause of the delays, submission of data and 
subsequent processing, continues to be within the burden of the B.L.M. 
bureaucracy. The culmination of the problems have been created by the 
many personnel turnovers and understaffed departments at the district and 
state levels. 

The only pertinent evaluation performed by the B.L.M. personnel at the 
properties was in August. At this time, Mr. J. Turner was transferred 
into the District Office in Albuquerque to assist in field examinations. 
First visits by Jim were more or less to get him indoctrinated to the 
surroundings; people, company, mines, etc ••• and acquainted to the 
.Ambrosia Lake uranium ore bodies. His final investigations of the 
Shale Claims (Section 18-14-9) prompted him to request more data. A 
number of "weak" claims were observed and questions originated as to 
the feasibility by typical mining practices, To alleviate this problem, 
an alternative method incorporating depleted stopes for- in situ·leach~ng 
was presented depicting certain reserves accessible by these means. 
Other work involved completing a more pictorial presentation of drill 
hole data, for the Kelly Claims on Section 26-14-10. This project was 
completed and submitted to B, Moran, the patenting lawyer, who passed 
along the Shale and Kelly information to the district office. The "high
lite" of the patenting endeavors during the year was the issuance of the 
Patent for the Carter Claims on Section 30. 

Following.is a status listing of the Ambrosia Lake area claims under 
the custodianship of KMNC: 

Claim Group 

Carter 1-36 
M.S. 2284 
N.M. 28955 

Shale 1-36 
M.S. 2289 
N.M. 29924 

El Rancho 
M.S. 2290 
N.M. 31507 

Sec.-Twp.-Rng. 

30-14-9 

18-14-9 

24-14-10 

Status 

Mineral Patent No. 30-79-0015 
was i'ssued by B.L.M. September, 
10, 1979 

Application filed to B.L.M. 
Feb~., '1:,977. Additional information 
requested on Shale Claims 3 and 4 
and reserve data for leaching purposes 
on all 36 claims. B.L.M. reviewed 
data and stated, "the application will 
be forwarded to the NM State Office for 
final processing. 

Application filed August, 1977. 
Information received in Dec., 1979 stated 
the B.L.M. has initiated a field 
examination tentatively scheduled 
for early Jan., 1980. 
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Claims Group 

Kelly 1-36 
M.S. 2291 

Jerry Wayne 1-36 
M.S. 2303 

Altos & Tana 
1-18 1-10 
M.S. 2311 

Sec.-Twp.-Rng. 

26-14-10 

20-14-9 

12-14-10 
N/2 & SE/4 
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Status 

Patent survey submitted July, 1977. 
To complete Application, the lawyer 
requested more "elite" and pictorial 
data incorporating drill hole data 
for illustrative purposes. A·review 
of the Application text .was made and 
discussed with the attorney. Will 
submit in early 1980. 

Amended claim notices posted and 
recorded - report in progress. 

Pre-patent survey completed 
"Order for Mineral Survey" issued 
November 27, 1979 assigned the 
the Number M.S. 2311 

The B.L.M. people involved in our patenting process have stressed the good 
working realtionships they· have had with the Ambrosia Lake geologists. 
Hopefully, some of their present people will remain and began to expedite 
some of the application material. It is tentatively planned by them to 
visit for the field examinations on the El Rancho Claims in early 1980. 
Barring any further problems, the Shale Claims application should get 
reviewed at the State office in early 1980. By years end, the Kelly 
Claims should be scrutinized by the field examiners. Additional survey 
work should also be completed on the Altos and Tana Claims sometimes 
by mid 1980.· 
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January 31, 2023 Report Reference, (KM NC 1982), 
(KMNC. June 22 1982. Monthly Mine Leaching 
Report, May 1982.), Rio Algom Mining LLC, 
Ambrosia Lake West site, License SUA-14 73. 



TO M. D. Freeman 

0 0 
KERR-McGEE NUCLEAR CORPORATION 

JNTER NA L COR RESPONDENCE 

DATE June 22, 1982 

FROM R. A. Haeberle SUBJECT Monthly Mine Leaching 
Report, May 1982 

I. General 

A. Underground mine leaching by water injection through surface 
drill holes continued through May in the Section 17, 22, 24 
30, 30W and 33 mines. Chemically enhanced ~ leach injection 
continued in the North Decline area of Section 17. 7014 
pounds of U303 were recovered through mill IX circuits, 
6695 pounds of which were Chemical Mining production credit. 
This is 505 pounds, or seven percent below the forecast of 
7200 pounds . Total feed pounds were es_timated at 8000 pounds. 

Work on the eight-inch reservoir .return line to Section 24 
was delayed through May awaiting delivery of 300 feet of pipe 

· needed to complete the project. · Completion is now expected · 
in June. 

Production costs for April were $26.02 per pound; $4,67 over 
the foreca$t cost. IX circuit costs continued to b~ substan
tially higher than predicated at $8. 43 per pound versus $3. 35 
per pound forecast. All other cost parameters were in line 
with forecast. · · 

No lost-time o_r MD referral accident cases were · experienced 
during May. No first-aid treatment was administered. 

B. Drilling: No dilling activity occured during May. The con
tract drilling rig formerly retained by' Ambrosia Lake Operations 
was released late in April. · 

II. Operations · 

~e_£t~o~ _!_7 - Chemically enhanced injection continued through 
May in the North Decline .leach area. Initial injection of 
1 gram/ltr. hydrogen peroxide resulted in effluent grades 
about 20 ppm above water leach grades (550 to 600 pounds 
per month). Sodium bicarbonate solvent will be added in 
June to determine its effect after the "Blush" grades from 
peroxide injection have declined. · · 

Total mine water grades increased steadily through the month 
to stabilize at over 10 ppm by the last week of May . Section 
20 grades continued to weak~n. 

Section 19 - Injection into the 3100 stope area was resumed 
late-in the month, with the total mine grade rising with char
acteristic swiftness to over 8 ppm .U303. The completion of a 

J 



Page-:- 2 0 0 
(Section 19 coni.J 
3-inch cased drain hole between levels should alleviate future 
shut-downs. 

Section 22 - Asubmersible pump was set in .vent hole No. 7 late 
In-the-month to facilitate recovery of mine water from the east 
side of the mine workings. The Reda dewatering pump set in the 
shaft operated without difficulty through the month, but was 
purposely shut down for seven days to permit pipeline modi
fication and repair. 

Section 24 - With the general decline in leach efficiency in 
the Section 24 leach areas most injection water from Sections 
22 and 30 West was shut,-off by the end of. the month. "Fresh 
water" leaching will resume with the completion of the eight
inch reservoir return pipeline in June. 

Section 30W - Total mine water grades declined steadily through 
the month as the effectiveness of the five installed leach 
holes diminished. Variations in injection rates and allowing 
"rest-time" in parts of the leach pattern have no effect on 
the effluent grades. 

Section 30 - Tot~l mine water irades remain~d very steady 
through the month. Routine shifting of leach injection in 
the well patterns continued to produce adequately. 

Section 33 - Water injection continued in the 290/310 area 
and I"n -the scram areas of the 1-4 leve 1. 

~e£t.!_o~IS - No activity during May. 

R.A. Haeberle 

xc: Bob Malone 
Hal Whitacre 
Felix Vigil 
File 

:r~;ZL 
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.. 
· ION EXCHANGE REPORT , . . 

·' . • 
; . ·. 

. . .. 
' 
: MAY, 1982 

.. 

SECTION . VOLUME INJECTION FEED PPM TAIL PPM NET POUNDS P.ERCENT ALLOCATED 
SOLUTION-GPM RATE U~08 DISTRIBUTION ·POUNDS · .U 308 

17 667 667 9.9 1.1 2,183 32.55 2.283 

19 95 . ' 39 3.0 2. 2 · 27 .40 28 

22 97 116 . 14.4 2.2 355 5.30 372 

24 184 1.88 20.1 2.2 994 14.83 1,040 

30 659 4QO 12.0 ' 2.2 1,306 19 . 47 1,366 

30W 423 80 8.7 2.2 999 14.90 l,045 

33 377 206 8.3 2.2 842 12.55 880 
.. 

Sub Total 2 , 502 • . . N/A N/A N/A 6,706 100.00 7,014 

35 1,152 N/A 4.3 .65 1,566 100.00 1. 255 

GRAND :TOTAL 3, 65,t N/A N/A N/A 8,272 N/A 8,269 
. . 

! 
i 
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_ TABLE 'A' ; 
I 

. . .. Ambrosia Lak·e, N.M . 
,· 

CHEMICAL MINING PRODUCTION 
. . 
: 

, -· ... -~---·-·, . . . . .. 
.. ... 

' 
. . 

. .. .. . ' . . 
. • 

MONTH YEAR TO DATE 

MINE AREA FORECAST ACTUAL VARIANCE FORECAST ACTUAL VARIANCE 

17 2,300 2,283 -17 11,100 11,050 . -SO 

19 200 28 -172 850 567 -28 :~ 0 ... 
22 250 372 +122 . 1,100 3,027 +1,927 

24 2,100 1,040 -1,060 10,500 7,422 -3,078 

30 29 (700) (536) (-164) (3,500) (3,284) (-216 : 

30 (700) (656) (-44) (3,500 (3,385 (-115 .. 

Sub. Total 1,400 .. 1,192 .-208 7,000 6,669 -31 

. ·• 30W 0 900 +900 0 3,404 +3 ,404 
. . , ... . 

33 950 800 -70 4,750 4,714 -36 

Total Chemical 7,200 6,695 -SOS 35,400 36,853 +1,453 
Mining 0 

Other Mine N/A 1,574 N/A N/A 8,471 . . N/A 
Water 

TOTAL AMBROSIA N/A 8,269 N/A N/A 45,324 N/A 
LAKE IX 
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