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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: AGUILA PROJECT PGM PROMOTION 1 

ALTERNATE NAMES: 
JAMES INTERNATIONAL 

MARICOPA COUNTY MILS NUMBER: 799 

LOCATION: TOWNSHIP 6 N RANGE 8 W SECTION 35 QUARTER SE 
LATITUDE: N 33DEG 51 MIN 21 SEC LONGITUDE: W 113DEG 01 MIN 15SEC 
TOPO MAP NAME: BLACK BUTTE -7.5 MIN 

CURRENT STATUS: OTHER 

COMMODITY: 
UNKNOWN 

BIBLIOGRAPHY: 
ADMMR AGUILA PROJECT PGM PROMOTION 1 FILE 
INCLUDES SAMPLE SITES AND DRILL HOLES IN THE 
NORTH HALF OF THE SECTION 
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Transition Zone, and, (F) Colorado Plateau. w­
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Sedimentary Units 

Q Quarternary alluvial cover 
Ps Paleozoic se.dimentary rx (undivided) .. 
Volcanic Units 

iym younger iertiary rx, mostly basaltic<19my B.P. 
Tof older Tertiary rx, mostly silicic volc. rx)19my B.P. 
Tom older Tertiary rx, intermed. compo (andesites-dacites) 
Tv Tertiary volcanics (undivided);mostly Miocene 30 to 18 my B.P. 

Intrusive Units 

Tli m Lower Tertiary (40 to 50 my B.P.) garnet bearing granites, contain-
ina biotite/muscovite 

Tki Laramide (75 to 50 my B.P.) plutonic rx 
Ti Tertiary hypabyssal intrusives (undivided) 
pbg Precambrian granite 

Metamorphic .Units 

PbsPePrecambrian Pinal Schist 
~sy Precambrian Yavapai Series schist 
pfs Precambrian schist (undivided) 
~m Precambrian metamorphic rx. (undivided) 

Structural Symbols 

r----- fault 
~ normal fault 
~ detachment fault-low angle extensional 
~ ~ bars on hanging wall 

;':'.":'~~ Terti ary di kes 

strux. 
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@ Douglas Mountain Exploration , LL. Turner 
Registered Professional Geologist 

~Iovembet' 9, 1986 

To: Mr. Maurice James 
From: I.L. Turner 

Baytown, TX 
Golden, CO 

Subject: ,. :'5tatus report on geological aspects of your Eagle Eye 
. mineral properties near Aguila, Arizona as well as 

work proposed for the ne~r term. 

I ~ITRODUCT I ON 

Following our two recent group meetings at Baytown on 10/17 and 10/29 
where we heard of the plans for choosing a reliable assay laboratory and 
discussed the site at Eagle Eye to collect bulk samples, Jerry James and 
I traveled to the Aguila - Phoenix/Tucson areas on November 4 - 6. At 
Aguila, we collected approximately 1,700 lbs of near-surface material from 
the site of 1985 hole No. 13. A caliche hard pan prevented us from getting 
a,n y dee per t han 3 'f e e t h c\v e 'I e r . The b u 1 k oft ~ iss amp 1 e (1, 50 () 1 b s) was de­
livered to Mountain States Engineering in Tucson on t~e evening of 11/5. 
The remaining 200 lbs. of material was taken to Baytown by Jerry on 11/6. 

SA~'iPLE SEL::CTIOn/TESTING 

Laboratories 

At this time, six laboratories are participating in a ~round robin' analy­
sis of three samples for Pt, Rh and Au. The three samples are: 

1) Lead blast furnace slag from Utah 
2) Aguila drill hole sample split from DH 17 (45-60 ft ?) 
3) Merensky Reef standard 

The laboratories participating in this round robin are: 
1) Utah International - Sunnyvale, CA 
2) Ledoux Labs -
3) ACS Labs. - Houston, TX 
4) ARL - Brea, CA 
5) Quanta Trace - Vancouver, S.C. 
6) J.B. Labs - Phoenix, AZ 

The samples are being analyzed via total dissolution and DCP. 

Bulk Sample for Mountain States Engineering 

vIe initially intended to collect a near-surface alluvium sample from the 
site of DH 16. The 1935 ACS Lab assay: 

3945 Douglas Mountain Drive • Golden, Colorado 80403 • (303) 278-0379 
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ft. 

0-5 
20-25 

Pt (oem) 

0.48 
1.6 

In order to reconfirm the above, D. Zunkel selected splits from the 
bucket "sam'p1 es of hol e 16: 0-5 ft., 5-10 ft., 10-15 ft. The early 
results received by telephone reported that values '.'Jere tlnot detectable". 
Later, en 11/7, ~ore thoroughly analyzed results were received: 

ft. Au Pt Rh (all oom) 

o - 5 .04 .45 .49 
5 -10 .04 .46 .50 

10 -15 .06 1~10 1 .12 

The earlier telephoned report caused us to consider another site for 
bulk sample collection: Drill hole 13, located 4 miles to the southeast 
of hole 16 provided the following 1935 ACS Lab analyses: 

Hole 13 ft. Au Pt ~ (all porn) 

o - ,. < .10 1.3 1.£1 !:) 

20 -25 ~.10 1.2 0.5 
45 -50 .28 1.6 0.5 

-----------
145-150 1.10 2.0 <0.1 

Hole 13 bottomed at 165 feet deoth. Most of the other holes went to at 
least 200 feet depth (away from'sites in outcrop) sU90esting that hole 
13 drilled through alluvium but encountered bedrock somewhere around 160 
feet depth (no drill logs are currently available for any of the 1985 
ho 1 es; . 

It was suggested that analyses of the five foot intervals for the top 25 
feet of hole 13 be made as well as the bottom 20 feet of this hole (to de­
termine if there miaht be a concentration of values at the alluvium/bed­
rock interface). Analyses received on 11/7 and the earlier 1935 values 
are pre sen ted 0 nth e f 0 11 O\v i n 9 :.> age: 
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Nov. 1986 1985 o .. , ' ( ... ) er:Jl.n Tt Pt Rh (ppm) Pt Au (pfJiil) 

0 - 5 1.98 0.5 -1.3 · 0.1 
0 - 5 (repl) 2.10 o. ~·3 
---------------? 
10 - 15 0.23 0.08 
15 20 

) 

1.86 ~ID - '., 
20 - 25 "l 011 

.::J.u~ 0.11 1.2 0.1 
---------------
1~O-145 2.14 0.41 
145-150 0.32 0.31 2.0 1.1 
150-155 1.30 0.28 
155-150 3.9 0.26 

Representativeness of 11/5 Sample 

The 1,700 lbs of sample collected on 11/5 near hole 13 could possibly return 
analyses of 2.0 ppm Pt. Unfortunately, we were only able to trenc~l to the 
three foot depth (by hand) because of a very smooth, hard caliche* layer. 
The sa~~le taken was segregated into three zones: Upper 1 foot - mostly un­
consolidated alluvial gravel and soil. Next 1 foot - includes interface of 
z 0 n e 1 vii t hun d e r 1 yin gin d u rat e d cal i c he. Tw 0 tot h r e e f 00 t Z 0 n e: c 1 e e. n , 
white caliche surrounding occasional fragments of alluvium. 

It is Dossible that the 0 - 5 ft. values renorted for the drill hole cuttinas 
could have come from the 3 - 5 ft. depth and our 11/5 three foot sample is W 

non-representative. However, the fact that previously dug samples in the 
project area were obviously taken from the top one foot (because of diffi­
culty in digging) and still returned Pt values of interest is encouraging. 

MOST PROSPECTIVE AREAS 
(BASED O~I 1985 SOIL GRIDS) 

The only records available concerning the 615-odd soil samples taken late 
in 1935 are the analytical reports of ACS Labs. The sample designator ' is 
of some help inas~uch as it locates the section (1 square mile) in which 
the sample was taken. Hence: 8 - 26 - K1Q tells us that Section 25 (of Range 
3W) was the lOth sa~ple taken along a line ' by Clair Kunkel. The samples were 
spaced at 100 yd intervals and 17-13 samples covered a mile. By scanning 
the analytical results, different sections yielded better results than others. 

' Some sections have had more lines sampled than others however: 

* 
caliche is common in the arid southwestern U.S. and is an in-place precipi­

tate of mostly calcium carbonate that ranges from inches to as much as three 
feet in thickness. It often occurs as an impermeable and strongly indurated 
layer that is formed by evaporative processes such as capillary action in which 
soil solutions rise to th~ surface and, upon evaporation deposit their salt 
contents on or in the near- surface materials. 
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Better Sections ~iostl y !-!eaati'le Sec:; ons 

Section no. of lines Section i:o. of lines 

35 
36 
26 
14 

I '. 

6 
2 
4 
4 

1 (T5rl) 2 
2 ·(T51':) 2 

23 5 
13 1 

Note: Inere is also a series 1300 to 1 50; 1500-1530; 1600-1700 that gives 
no clue as to t~eir locations (a le~st 130 samples!) 

It is likely that the mini~um line spacing was ~ mile (4 lines per section) 
and where 6 lines are indicated, the extra 2 l,'/ere E - ~'l tie lines. 

It should be noted that a 300 ft. by 1320 sample spacing (100yds X 440 yds) 
;s a reconnaissance spacing in most minerals exploration and is considered 
to be preliminary in nature. 

HORK TO BE DO~lE - nEAR TERi1 

Our recent trip to Aguila/Eagle Eye has given me a bet~er feel fer the over­
all project. As enthusiasm and field activity increases certain factors pre­
viously considered to be relatively unimportant now require attention. 
These are (not necessarily in order 'of action or importance): 

* 

1) Obtain drill logs and soil geochemical sample location maps from 
D. McFarland OR ... 

2) Obtain assistance from C. Kunkel in reviewing his 1935 field notes 
in an attemot to reconstruct some of the more attractive soil sample 
survey 1 i nes. · --

3) Consider overstaking with placer claims the previously-staked lode 
claims in section 35 because of the oreoonderance of mineralized 
alluvium in most of that section*. This really should be done 
prior to much mechanized field activity. Figure 1 is a diagrammatic 
cross section shO\·ling .these lode and placer relationships. 

4) Backhoe trenching of selected sites in the vicinity of holes 13, 
16 and 17. 

5) Fill-in soil samolina bet0een lines havina attractive 1935 values 
in secti~ns 26, js, ~6 and 14. ~ 

6) Baseline soil sampling of the Aguila plant site prior to any recover­
ry activity by Eagle Eye Mining. 

7) Though not a geologic matter, it has been noted that the year-old 
lode claim posts (and presumably the older, Association placer 
claim posts) are in need of maintenance -- some are down and their 
identifying markings are rapidly fading. Consideration should be 
given to using aluminum "greenhouse tags" for mor durable marking. 

8) Consider the merits of utilizing an Air Trac type drill vJith compress-

This claim staking proposal is covered separately in my 11/9 memo to Bill 
Miller. The status of section 36 is apparently secure since it is currently 
covered by a State lease. 



\'-' 
. ~ 

~ ' 

• 

5. 

Douglas Mountain Exploration 

or to drill closely-spaced holes (100 foot grid) to 100-200 
foot depths. 

NW _L _______ _ 

,It 

'-2.-3f'~'" ',; 

i · -: "" t;;oo f + 

1" = loof-t . . 

Fi g. I? 

Diagrammatic Cross Section 
Aguila/Eagle Eye Project Area 

, --­. , 

xc: Mr. Robert E. Lee - Houston 



@ Douglas Mountain Exploration 1. L. Turner 
Registered Professional Geologist 

January 11, 1987 

To: Mr. Maurice Ja~es 
From: I.L. Turner 

I 

James Internationa-l Inc. Baytovtn, Texas 
Golden, Colorado 

Subject: :. ASSESSr1EnT OF SOIL S,l\t~PLE Ai~D OTHER MISCELLANEOUS FILES 
RECEIVED FKO~-' THE OFFICE OF D.G. Me FARL.A.iID AilD ASSOCIATES 

INTRODUCTIon 

A small, cardboard file box was collected from the office of Theron Messer 
(Mountain States Consultants) on December 12, 1986. The contents are pur­
portedly the entire files of D.G. Mc Farland's work on the Aauila Project, 
Maricopa County, Arizona of James International, Inc. 

These files consist of a 1 inch = 1000 scale work map that depicts the loc-
.ations of some of the soil samples that were collected by Mc Farland and at 
least three others, a 1 inch = 50 feet scale plane table work map of the 
outcrop area in Section 35, six poorly kept 3 X 5 inch spiral field note­
books (mostly empty) and a set of assay sheets, copies of which were al­
ready available. Other items of little use at this time consist of Me Far­
land's correspondence file with Ja~es International, another copy of the 
Chamberlain Report ~nd published NURE regional compilations of soil, water 
and airborne ~eophysieal data. Drill logs for the reverse circulation holes 
that were drilled are also available but are mostly incomplete. 

By referring back and forth to the map showin9 sample locations and the 
s k etc h y fie 1 d not e s, I VI a s a b 1 e to" b a c kin to" the va rio us 1 0 cat ion s 0 f 
approximately 75 percent of the 702 assays that are available. The sample 
assays that remain an enigma are the 156 samples that make up the 1300 -
1500 - 1600 series. Mc Farland states (12/6/86 letter to M. James) that at 
least part of the 1600 series are a replicate sampling of his N -S line 
8-35-r~ and that, while at least five of the original M series samples 
contained gold, none of the replicating five did. There are therefore 
approximately 150 samples and assays whose site locations remain unknown 
to me at this time. The effect of these samples are at least treated 
statistically, as will be seen below. 

CRITIQUE OF AVAILABLE SOIL DATA 

A base map at a scale of linch = 1000 feet is attached wherein all avail­
able information has been used to plot as much information as possible on 
the distribution of aold and platinum analyses. A second map series is avail­
able at a scale of 1 inch = 500 feet. Here, I have plotted the same data 
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but more room is available for ease of plotting in the more cluttered areas 
as well as adding new information/interpretation. 

Two aeneral areas continue to be of interest: The South Area (Sees. 35 and 
36) where the 1985 drilling of holes 3,7,8,11,12 and 13 took place. A 
r~orth Area consisting of mostly the SE~ of Sec. 14 and the W~ of Sec. 13, 
T6N, R8H.!. Only the South Area will be addressed in detail at this time 
but the statistical analyses presented below and in the followinq tables 
use the entire sample pODulation. 

General Analysis of Data 

In his 12/12/85 letter, Mc Farland is alarmed to have found that early 
returns on his replicate analyses for gold on line 8-35-M are in marked 
disagreement with earlier values for the same soil stations. He cautions 
James International to postpone drilling start-up until this inconsistency 
;s resolved., A six hole series was drilled anyway and was based on outcrop 
information (holes 3,7,8,) and as step-outs to these holes (holes 11,12~13). 
The remaining six holes were drilled testing spectral anomalies as inter­
preted by T. Chamberlain from available Landsat data. 

The question raised by Mc Farland was whether ACS Labs had enough control 
on their procedure for gold analysis to provide reliable results. Tables 
1,2,and 3 were constructed here to first review the assay results for Au, 
Pt and Ag by Laboratory Batch No. (date of assay in chronological order). 
The que~tion can then be asked whether there was a time when the laboratory 
may have changed its procedure or some other factor may have been unknowingly 
changed. 

Table 1 lists chronologically the ;number of samples analyzed and the relative 
numbers and percentages of samples above "background" (tr = > 0.1 ppm)* for 
each of the three elements. Initial insoection of this table aives the im­
pression that indeed there are lesser numbers of anomalous values for all 
three elements for those analyses made after November 6. Table 2 is a 
continuation of Table 1: Thru Nov. 6, 68% of the 325 samples analyzed for 
gold and 42% of the samples analyzed for platinum are anomalous. After 
Nov. 6, 33% of the 377 samples analyzed for gold and 0% of those analyzed 
for platinum are anomalous. 

Upon Closer Examination 

As the various footnotes of Table 1 indicate, there are extenuating factors 
relative to certain sample populations and locations that make the suspiciol1 
cited above less obvious: Lab. No. 9057 consists of 78 highly anomalous 

* 
Background as used here perhaps should more rightly be termed above 

detection limit. It is not meant to imply oeochemical backaround. 
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TABLE 1 

DATE OF /\r:,t\L YSES VS. ABOVE [3 ,L\CKGROU~1D AU ~ PT - AG VALUES 
AGUILA PROJECT SOIL S/~MPLES A~m DRILL CUTTInGS 

ACS LABS - OCT. 1985 thru JAn. 1935 

1 
'., 

Au > tr (~) (~) (~) Lab. rio. o Date no. Sar.oles Pt >tr ,A,Cl'>tr 

8918 1,)/7 15 0 (53) ~'IA 1 9 (61) u 

8945 10/13 84 76 (90) ~? (26) 35 (42) 
8951 10/18 50 20 (40) 8 (16) 4 (8) 
3972 1'J/22 29 17 (59) 15 (55) 2 (7) 
9033

2 
10/30 29 22 (76) 25 (36) 9 (31) 

9057 11/6 78 72 (92) 51 (65) 2 (3) 
9060 11/6 40 5 (13) 14 (35) a 
-----------------?---------?-------------?-------------?----------

63 9081 11/15 83 11 (13) 0 (7) 
9082 11/19 64 12 (19) 0 °3 9105 11/19 65 41 (63) 0 3 (5) 
9112 11/22 52 35 (67) 0 4 (3) 
9123 12/10 113 25 (22) 0 32 (2-3) 

TOTAL 702 34~· (~·9 ) 1~ (19) 106 (15) 

DRILL liOlE CUTTI~GS - Holes 3,7,8,11,12,13,1~,15,16,17,19 

9252A 
9269 

TOTAL 

1/3 
1/10 

49 
59 

108 

~·6 
49 

95(88) 

43 
54 

102 (94) 

27 
, 30 

57 (53) 

1 sample not analyzed for Pt 
2 9057 Series consists of 78 liSP" samnles reoortedlv from a Mn dUriD 
3 includes a total of 29 close-spaced' E-W line sampies in anomalous area of 

Section 35 
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TABLE 2 

TOTAL SO I L A~~AL YS ES VS ABOVE BACKGRourm AU. - PT - AG 
- - COMPARISON OF OCTOBER THRU 11/6 AND POST 11/6 TOTALS 

. . ! NO. ,Samo1es '. 
10/7 thru 

11/6 

11/15 thru 
12/10 

Total 

325 

377 

702 

Au >tr (%) 

220 (68) 

124 (33) 

344 (49) 

Pt>tr (%) Aa>tr (~) 

136 (42) 61 (19) 

o 45 (12) 

136 (19) 106 (15) 
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samples that were collected over manganese dump rock. t~hen these 78 
samples are removed from the pre November 15 population, the percentage 
of anomalous Au falls to 60~ and anomalous Pt to 34%. Still, the absol­
ute failure to detect Pt in the post Nov. 6 analyses is significant. 

Table 3 is an attempt to learn if the "mysterious" 1300 - 1500 - 1600 
series 'behaved any differently. Once again, the comparison is 79% for 
Au and 93~" for Pt prior to Nov. 15 and 49~ for Au and O;~ for Pt afterr'lard. 

CONSIDERATION OF THE DRILLInG ASSAYS 

Analyses for Au, Pt and Ag of the 108 samples taken from the eleven drill 
holes (bottom Table 1) show that 88% of these are anomalous in Au, 94% 
are in Pt and 53% are in Ag. Admittedly we are dealing with rock samples 
here rather than the generally lower metal content soil samples, yet the 
gold samples are certainly anomalous (0.5 to multi ppm) and the Pt samples 
are very much so ' (1 to 4 ppm). 

IN COnCLUSION 

lf there truly was some sort of laboratory correction or 
change intentional or otherwise that took place between November 6 and 
November 15, it was not so great as to totally eliminate anomalous gold 
in the later soil samples and it certainly doesn't seem to detract from 
the January, 1986 analyses of the drill hole cuttings. 

Examination of the 1 inch = 500 foot soil plot map for the South Area shows 
two areas that are persistantly anomalous in gold. The platinum anomalies are 
more suspect since they are limited to but one soil line. 

FUTURE HORK 

If no . further soil work is to be done Drior to drillinq, I suaaest that 
our efforts be confined to the two areas enclosed by the greater than 0.8 ppm 
contours on the 1 inch = 500 foot map. 

Drilling in the southernmost anomaly has a greater chance of testing the 
overlying gravels, the gravel/bedrock interface and the underlying rock it­
self than will drilling in the northern anomaly. 

It is unfortunate . that the available data are in such disarray but it can 
be seen that at least this disarray is not total. 
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00 Series 

1t:;OO Series 

_..1""'00 Series 

TABLE 3 

DATE OF AnALYSES VS. ABOVE BACKGROUnD AU - PT - AG VALues 
1300 - 1500 - 1600 SERIES * 

ACS lABS 

Lab. No. Date No. Samoles Au > tr {%) Pt >tr {%) Aa~tr {%) ..---

9038 10/30 9 8 (89) 8 (89) 3 (33) 9060 11/6 5 3 (50) 5 (100) I) 
9081 11/15 17 2 (12) 0 I) 0 9082 11/19 10 4 (4·0 ) 0 a 
9123 12/10 15 15 (100) 0 13 (87) 
9081 11/15 14 4 (29) 0 I) 
9082 11/19 13 0 0 0 9105 11/19 20 9 (45) 0 3 (15) 9112 11/22 39 29 (74) 0 4 (10) 9123 12/10 14 6 (43) 0 4 (29) 

1300 - 1500 - 1600 SERIES 
PRE 11/6 VS POST 11/6 

thru 11/6 14 11 (79) 13 (93) 3 (21) 
post 11/6 142 69 (49) IJ 24 (17) 

Total 156 80 (53) 13 (8) 27 (17) 

* 
note that the collection locations of the bulk of these samples ( ~9Q%?) remain unknown at this time 
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6) Mix or~ sample, flux mixture, and collector mixture (5b1) by rolling and 
grind by a single pass through a clean Bico mill. 

7) Agglomerate by a method to be determined by experioentation (see Attach­
men t II). 

8) 

9) 

10) 

a) starter slag mixture (3) 

b) are . sample/flux/collector mixture (6) 
I 

. 0& ,.. 

This is necessary to minimize loss of ·material during T~;~\tl..<:.C charging • 
Weigh the agglomerated starter slag to the nearest g~. Weigh the agglo~­
erat~d ore/flux/collector mixture to the nearest g~. 

Gradually charge agglomerated starter slag mixture to. a weighed alumina 
crucible in electric arc furnace and melt to a fluid slag; measure tempera­
ture with optical pyrometer. 

Gradually add agglomerated ore/flux/collector mixture to crucible main­
taining a fluid slag. When all mixture is added, continue heating for 15 
minutes to assure collection of PGHs; measure temperature; weigh any 
mixture not charged to the furnace • .. .... 
Turn off furn~ce and allow melt ~o settle and·freeze in c=ucible; when 
cool, weigh crucible and contents. Separate slag (Slag 1) and metal 
(Metal 1) from crucible; weigh Slag 1, Metal 1, and pieces of crucible 
to nearest gm. 

11) Grind Slag 1 to 100i. - 100 mesh in a clean Bico mill; weigh Slag 1, split 
out a 2000 gm sample by riffling or cone and quartering, and retain 2-30 
gm samples. Mix 2000 gms Slag 1 and collector mixture (5b2) and agglom­
erate as in 7. Weigh Slag 1 not used in agglomeration •.. 

12) 

13) 

14) 

15) 

16) 

Gradually charge agglomerated mixture into second w~ighed . alumina crucible 
and reheat in electric arc furnace as in 9 to produce fluid slag. When 
slag is fluid, continue heating for 15 minutes; meas~re temperature. 

Turn off furnace and allow melt to settle and freeze in crucible; when 
cool, weigh crucible and contents. Separate slag (Slag 2) and metal 
(Metal 2) from crucible (as in 10). Weigh Slag 2, Metal' 2, and crucible 
pieces to nearest ·gm. 

Cr'ush Slag 2 inll.".V\L. :~ ... ' r f((.,t~~ +r.-\y; "'~ to 1 00% - 20 mesh; ~,?-mple .by riffling or 
. ( 

cone and quartering and retairi 2-30 gm samples. 

Drill or saw Metal 1 and Metal 2 to obtain 2-30 gm cross sectional samples 
of Hetal 1 and 2-10 gm samples of Hetal 2. 

Submit Metal 1, Metal 2, Slag 1 and Slag 2 samples for Fe/Au/Pt/Rh analyses. 
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17) Calculate feed are Au/Pt/Rh content from weights and ~~a~yses according to 
formula: 

where 0 = feed are PGM analysis 
It = weight of are sample 
a a analysis of PGa in Metal 1 
HI ~.weight of Metal 1 
b :i analysis of PGX in Hetal 2 
1'12 = weight of Metal 2 

PG~1 content of fluxes and collector constituents are assumed not detectable. 
CuD, C, and fluxes will be assayed if required, however. 

18) Calculate material balance based on Fe (or equivalent) analyses of are, 
fluxes, slags, and metal; balance should close within 57.. 

wG + f F + g 0 = h Ml + i2M2 + j2S2 + k Sl 

where g = analysis of Fe in are sample 
h = ana~ysis of Fe in Metal 1 
i = analysis of Fe in Hetal 2 
j = analysis of Fe in Slag 2 
f = analysis of Fe in ore flux 
w = analysis of Fe in starter slag 
k iii analysis of Fe in Slag 1 
F =- weight of are flux 
G a weight of starter slag 
Sl = weight of Slag 1 not used to form Slag 2 
S2 = weight of Slag 2 

Cautions 

1) All crushing, grinding, mixing, and weighing equipment must be cleaned 
thoroughly before each use to prevent contamination. See Attachment 3 
for additional comments on contamination prevention. 

2) All weighing should be to nearest gm. 
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ATTACHMENT 1 

AGUILA ORE ANALYTICAL PROCEDURE FLOW DIAGRAH 

STARTER SLAG 

2 000 gm 
ma de up of 
94 o gm FeO 

78 o gm Sl0i"" I 

28 o gm CaO 
.... 

~ 
I 

SLAG 1 

.. 
/ / / 
~200 gm 

,..-----~V ~1E~AL 1/ 

METAL 1 
/V 200 gm 

METAL 2 
IV 40 gm 

COLLECTOR 1 
250 gm CuO 
37 gm C 

SLAG 1 _ 
4000 .± gm 'J/ 

"" 

FLUX 
Calculated 

SLAG 1 
2000 gm 

SLAG 2 
2000 gm 

ORE SAHPLE 

2000 gm 

SLAG 1 _ 
2000 + gm ..,... 

COLLECTOR 2 
50 gm CuO 
7 1/2 gm C 

SLAG 2 
2000 j; gm 
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ATTACHHENT 2 

Agglomeration Experimental Program 

If either the starter slag mixure or the fluxed Aguila ore is added to an 
operating electric arc furance, dust losses will be unacceptably high. Dust­
ing losses can be reduced by agglomerating the charge. Three approaches are 
suggested be~ow! They should be tested on a sample of approximately 100 gms • 

1) 

2) 

3) 

.... 
addition of water followed by casting, curing and drying 

addition of sodium silicate 

addition of Portland cement 

1) Water addition would be the simplest technique and would rely on the 
reaction of the unslaked lime with the silica to bind the material together. 
Sufficient water (about 30%) would be added to make a stiff paste which 
would be thoroughly mixed. The material would be poured out onto a sheet 
of plastic in a 1/2" thick layer and allowed to air harden. Final curing 
would be done at 100°C or higher, in an oven. The cured material will be 
broken up with~a hammer. Alternatively, the material can be cast into a 
plastic grid and removed after curing as small 1/2" cubes. Although this 
method will probably be ~atisfactory for the synthetic slag, its utility 
with the Aguila ore must await the ore assay. If the lime requirements 
are low, in all likelihood, method 2 or 3 will be required. 

2) Instead of water, an aqueous solution of sodium silicate 'would be added to 
the ground ore; fluxing corrections for the sodium silicate added will be 
made. The balance of the preparative procedures is the same as 1). 

3) Instead of water, Portland cement about S% by weight will be added, appro­
priate flux corrections would be made, and water would be added to make a 
stiff paste. Preparative procedures would be as in 1). 

In all cases, the fin~l dry weight of the agglomerated starter slag and the 
fluxed Aguila are will be recorded along with the weight of water, water glass 
(sodium silicate) and Portland cement added. 
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Contamination Considerations 

The very low level of plntinum and iridium group metals present in 
l\quila ore, combined with the potential for -contamination at James 
International in Baytown because of the many and varied platinum 
group metal bearing materials at that location, creates significant 
operating proplems in carrying out the proposed testwork (fire assay 
in effect) on 6 Aguila ore. 

Ideally, the work would be best undertaken at another site £=ee of 
potential contamination. In the absence of this option the 
following is recommended. 

Sample Drying - The drying oven should be thoroughly cleaned by 
scrubbing with detergent and rinsing with demineralized water prior 
to use. If simply plugged in rather than wired in, it should be 
removed to a dust-free location as far from precious metals as 
possible. 

Coning and Quartering - This cannot be done in the smelting area. A 
clean vacuumed office space with a bare floor would be preferable. 
Fresh paper should be used for each sample preparation. 

Grinding - Only the OICO mill should be used for grinding, and t~at 
only after removal and replacement of the grinding discs and 
scrupulous cleaning of th~ mill. Several hundred grams of silica 
should be ground in the mill and discarded prior to using the mill 
on the samples. The synthetic slag should be ground before the· 
Aguila ore. 

Crushing - The jnw crusher may not be safely used for crushing 
samples. Instead an iron mortar and pestle should be purchased and 
used for breaking up larger material to a size which may be fed to 
the BICO mill. Although this is a laborious process it eliminates a 
potential source of substantial contamination. 

Smelting Tests - The furnace and all ancillary equipment must be 
scrupulously cleaned prior to use. Crucibles used for smelting 
tests must be kept closed and away from any contamination. At the 
completion of the smelting test the crucible should be covered 
during the cooling period. 

Copper Oxide Collector - This material should be analyzed for 
platinum and rhodium. Fire nssay is not required for this analysis • 
. Dissolution plus rcp or direct DC spark should be adequate at the 
contemplated detection levels. 

Preparation of SlClq [rom Smelting Operations - As mcnti()neu 
previously, th0. slab should be crushed in C1 cast iron mortar and 
pestle and then ground in the Brco mill. Precautions described 
before in the use of the mill must be observed. The sIng should be 



ground to -20 mesh, coned and quartered to 500 grams, the 500 gram 
sample ground to -lUO mesh and split to 100 gram samples by cone and 
quartering. 

Sampling of the CODPcr Button - The? copper button must first De 
freed of all slag. Then it should be sawed in half across its major 
diameter using a new, clean hacksaw blade. -Using either half of the 
button, a second cut should be made parallel to the first cut to 
produce a slice approx'imately 1/16" thick. This slice should be 
pickled in oo oa .solution of hydrochloric acid plus hydrogen peroxide to 
remove surface contamination due to the saw blade, then rinsed in 
distilled water and dried. 
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Appendix II 

1535$ . 

3CJO . AltO, ( 

C~AI: 4~!3 

1395· 1400· 

12Co07AlzC3 
1455· 

FIG . 630.-:= tem C:J.O-.·~ ... hO::-SiO:; composite. 

Crystalline Phases 

Notot ion 

Cristobolite} 
Tndymlte 

. Pseudcwollastonite 
Ronkinite 
Lime 
Corundum 
Mullite 
Anorthite 
Gehlenile 

Oxice Formula 

SiO, 

CoO, SiC, 
3CoO· 2SiOz 

CoO 
Atz03 

3A1z03 2SiOz 
CoO ·A~ · 2S iOz 
2C~O'Alz03' SiOz 

Temoeroh.:rn ~ ~o c::'CTt:lrn~e4y I!~C 
ere on tM GeoOi'lyS1ccl L:oc~~ ory 
Secle; those ~e I~~O·:: en en the 
1948 Inlernc:lOnol Sec:e. 

CoO ·2Al.,O, 
"'1750·- • 

CaO 6A1ZC~ 

E . F . Osbl)rn :l.nd .\r.1uif :'fuJ.n. re·:j~eu :lnrt reurJ.wn ··P! lJ.se Equiiibriur:l Di::lgr:lms of Oxide Systems," P!:lte 1. published by the 
Ar:lcric:ln Ce!':J.mic ::ociety :J.nci the Edwo.rd Or~on, Jr .• Ccr:unic found:ltion. ItJGO. . -
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JAN H. REIMERS AND ASSOCIATES USA INC. 

Principals: 

J.::. Hoffmann, FIMM 

A.D. Zunkel, D.Se. 

P.O. BOX 420545 

TO: Maurice L. Ja~es 

F;<O:1: A. D. Zunkel;b 

Consulting Metallurgists 

HOUSTON, TEXAS 

15 DeceTiber 1986 

77242·0545 

Telephone: (713) 493·9441 

(713) 586·7740 

Telex: 06·982354 (Canada) 

SUBJECT: rlountain States Engineering Test Program Monitoring, 2-4 December 1986 

INTRODUCTION 

On 2-4 December 1986, I visited Mountain States Engineering in Tucson, Arizona to 
monitor the key operations of our program to produce PGM-containing concentrates 
from a bulk sample of Agui:a geologic material. The sample was obtained by Larry 
Turner and Jerry Jc~eS on Wednesday, 5 Nove~ber 1986, ~y surf2ce sampling near 
Dr:i.ll Hole 13. 

CO:1C::TI?ATION FRCGiV.:1 

The program objective is to produce concentrates from Aguila geologic materials by 
various mineral beneficiation methods and determine which method or methods yield 
a reasonable recovery of PG~1s. The beneficiation methods selected for examination 
were: 

o jigging 
o tabling 
o froth flotation 
o dry magnetic separation 
o dry electrostatic separation 

The following paragraphs detail my observations and conclusions regarding the 
tests. These thoughts, however, must be tempered with the fact that no 
mineralogical examination or chemical analyses for precious or platinum group 
metals were done on any products generated during the work. The simplified 
flowsheet giving the sequence of operations performed and the material balance is 
attached as Table 1. You may wish to refer to this flowsheet as I describe these 
tests and results. 

Affiliate: Jan H. Reimers and Associates Inc. 
Oakville, Ontario, Canada 

Principals: W.R. Snelgrove, P. Eng. and John C. Taylor, P. Eng. 
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Sa~Dle Pre~aration 

1634 pounds of Aguila material were delivered to Mountain States Engineeri~g in three lots representing three successive I-foot horizontal slices hand dug near Drill Hole 13. Since these samples were significantly different in type of material and size distribution, the decision was made "to stage crush all sa~ples to -1/4" rather than screen at 1/4" and reject the +1/4" as originally planned. Following crushing to -1/4", the three samples were composited into 1554 pounds of master sample ~ " fo~ the test program. ". 
The ~as~e~ s2~ple was sc=eened at 20 lliesh to produce 854 pounds of C02~se +20 ~es~ and 700 pou~ds of fi~e -20 mesh ~aterial. The fractions were sUDJec=ed :0 mi~erals beneficiation tec~niques ~ost applicable for minerals recovery for the respective size fractions: 

+20 mesh -20 mesh 

o jigging o tabling 
o froth flotation 
o dry magnetic separation 
o electrostatic separation 

Concentrates from these operations were to be analyzed by Mountain States E~gineers for gangue :orming constituents for s~ag composition calculations and then by Eagle Eye ~!i~ing COQpany personnel for gold, platinum, and rhodi~ by the Baytown electric arc furnace technique. 

100 pounds of the +20 mesh material were processed in a 4" x 6" Denver mineral laboratory jig. Three ,products were generated: 

o 1.9 pounds of hutch concentrate 
o 2.1 pounds of bed 
o 91.5 pounds of tails 

The jig operated properly; the heavy hutch concentrate represents a material concentration ratio of 52:1. No unusual events occurred during the test; the product had no unusual or notable visual characteristics. 

TablinQ 

100 pounds of -20 mesh material were processed on a 40" x 18" Wilfley laboratory table. Two products were generated: 

o 16 pounds of table rougher concentrate 
o 77.2 pounds of table tails 
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The table was operated to rnaXlffilze recovery by making a large rougher concer.trate 
s-plit which would contain most of the heavy minerals. The rougher c~ncentrate 
contained a significant amount of what appeared to be magnetite, a swaller a~ount 
of an unidentified irride~cent mineral, and a signifi~ant amount of apparent 
gangue material. The table operated well with no unusual occurrences. 

To maxi3ize grade of the material recovered from the table, the table rougher 
concentrate was processed on an 18" laboratory Archimedes spiral to produce: 

o 0.21 pounds of spiral concentrate 
o 15.3 pounds of soiral tails 

The separation of the magnetite-appearing mineral from the gangue was excellent, 
producing a black magnetic concentrace and a clean tails. 

Since 0.21 pounds of spiral concentrate was bordering on too small for analyses by 
the electric arc furnace technique, an additional 200 pounds of -20 mesh material 
was processed on the table and spiral to produce: 

o 0.~8 pounds of spiral concentrates 
o 24.1 pounds of spiral tails 
o 164.0 pounds of table tails 

This second table-suiral test showed behavior similar to 4hat of the !lrst test; 
the products were similar also. The material concentration ratio to spiral 
concentrates for the combined three tests was 435:1. 

Froth Flotation 

Tails from the table tests were subjected to froth flotation to recover !lne 
values. Three 2.2 pound tests were run in a Denver laboratory flotation cell to 
examine the effects of grind on the flotation product. One sample was floated as 
received; one with 5 minute polish grind; one with 15 minute fine grind. Reagents 
were added which float sulfides, oxides, carbonates, and metals to produce a 
nonselective rougher flotation concentrate. Appropriate activators and frothers 
were also added. The results were: 

Test . 

JM-6 
JH-7 
JH-8 

Rougher 
Flotation Concentrates 

(Pounds) 

0.20 
0.32 
0.43 
0.95 

Rougher 
Flotation Tails 

(Pounds) 

2.09 
1.97 
1.86 
5.92 
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All tests behaved the same, producing a very slioy frot~ whic~ was iwpossible to 
differentiate from the slurry; no visible separation bet~een minerals see~ed to 
occur. This is not sur?rising since little, if any, sul:ides are present and any 
metallics would be very fine. Only the amount of mineral floated changed with 
grind--more rougher concentrate with finer grind. Concentration ratios varied 
from 5.3 to 11 for t~e three tests. These three concentrates can be cOwposited 
for analyses via the electric arc furnace technique . .. 

26.4 pounds of -20 ~esh waterial ~as precessed on a laboratory Carpco dry ~ag~etic 
separator. Dry separation is preferred due to potential water availability 
problems in the Aguila area. Maximum wagnetic intensity was selected to ~axi~ize 
recovery of magnetic materials. Hand magnet scalping was then used to pick up 
residual material not recovered by the separator. The results were: 

o 0.25 pounds of magnetic concentrates 
o 26.1 pounds of nonmagnetic tails 

The separation was reasonably effective considering the spectrum of particle sizes 
in the feed. Fines i~ the feed tend to be entrapped in the magn~tic material and 
~arried over to the concentrates. Magnetic separator operation appeared nermal; 
the concentrate was highly magnetic with nonmagnetic fines attached. 
Concentration ratio was 106:1. 

Electrostatic Seoaration 

4.4 pounds of -20 mesh material was processed on a laboratory Carpco electrostatic 
separator. Maximum electrostatic field strength was selected to maximize recovery 
of conductors. Bulk processing of the sample was unsuccessful as no separation 
and excessive dusting occurred at the conditions selected. The sample was then 
screened into -20 +48 mesh, -48 +100 mesh, -100 +200 mesh, and -200 mesh fractions 
and processed under conditions suitable for each size fraction. Dusting was still 
a problem but not as severe as with the bulk sample. Results were as follows: 

Size Fraction 
(~1esh ') 

-20 +48 
-48 +100 

-100 +200 
-200 

Total 

Conductors 
(Pounds) 

0.098 · 
0.006 
0.075 

0.179 

Nonconductors 
(Pc)Unds) 

1.17 
0.63 
1.21 
0.87 
3.88 

Visually no difference was observed between the conductors (concentrates) and 
nonconductors (tailings). Concentration ratio was 25:1. 
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CO~CENTRATE ANALYSES 

Concentrate samples were analyzed by Mountain States Engineering for gangue 
constituents and loss on ig~ition (LOI) so slag composition for the electric arc 
furnace procedure can be calculated. 

Mater-ial -. 

I CaO Fe203 A1 203 MgO Si02 Na 20 LOI '. (%) 

C:r"'~,..-1 ,-,,!-'_.c,_ ccncentra:e 10. 4 24.3 4.5 5.6 26.1 2.7 4.1 

Jio -0 hutc~ concentr-ate 25 . 6 2.9 5.1 1.7 28.5 12.6 25.7 

Magnetics concentrate 10.9 23.0 7.6 2.5 34.2 4.5 11.5 

Flotation rougher 29.8 1.9 5.1 1.8 22.0 14.6 32.7 
concentrate 

Review of these data suggest that concentrates produced by the spiral and magnetic 
separator were very similar and much different from those produced by jigging and 
flotation, which were also very similar. Au, Pt, and Rh analyses are awaited. 

SAHPLES RE-L-\INING / COST OF ADDITIONAL TESTS 

All samples not returned to Baytown for electric arc furnace procedures remain at 
Mountain States for further testing if warranted. The quantities re~aining are: 

o 690 pounds +20 mesh feed 
o 305 pounds -20 mesh feed 
o 225 pounds table tails 

The cost of additional test work is estimated by Mountain States Engineering at: 

o 100 pound jigging test $400 
0 100 pound table test $500 
0 22 pound flotation test $500 
0 200 pound wet magnetic separator test $630 
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SU~'1HARY 

Tests of the five beneficiation methods physically produced concentrates from 
Aguila mater~al. However, which methods to pursue, if any, await Au, Pt, and Rh 
analyses from the electric arc furnace procedure. 

A formal report ii.being prepared by Mountain States Engineering which will detail 
further the procedures followed and the test results. No reccr.~endations will be 
of:e=ed. T~is repor: ~ill be availcole 19 Dece~be~ 1986. 

cc: J. E. Hoff~ann 
R. E. Lee 
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TABLE 1. SIMPLIFIED AGUILA MATEJZIAL FLOTr'iSHE......17f 

' .. 
854 pounds 

' '''0 \f ~"- l.eSil 

1634 pou~ms MATERIAL 

I 
" 

CRUSH to -~" 

1 ~:::: I. -'-- . _1" 
POU:1C.S 

I 
T 

700 pounds 
~o \1 - l'leSil 

v Sai71ples 
.Joo 

o Samples 
o qeserve 

(690 pou 
....., 
nds) 

SC?~E:;r 

~l:.5 

100 pounds 

pounds ~J-'" . tails~n 
300 pounds 

, 
1.7 pounds 

hutch 
concentrate 

2.1 pounds 
bed 

TABLE 

Rougher 
concentrates 

0.69 pounds 
spiral 

concentrates 

t 
0.95 pounds 
flotation 

concentrate 

39.9 pounds 
spiral 
tails 

20 ~!E.SH .--... a I.. ....... o Reser~/e 
(305 pounds) 

330 pounds 
+ 

I 
26 pounds 

I 

ELECTROMAGNETIC 
SEPARATOR 

, 
0.25 pounds 

magnetic 
concentrates 

26.1 pounds 
nonmagnetics 

5.9 pounds 
flotation 
tails 

r 
4.4 pounds 

ELECTROSTATIC 
SEPARATOR 

f 
0.18 pounds 

conductor 
concentrate , 

3.9 pounds 
nonconductors 

o Samples 
o Reserve 

(225 pounds) 
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INTRODUCTION 

A suite of (3) three rock samples weighing approximately 500 pounds 
each and identified as 1F-JL, 2F-JL, and 3F-JL were re~eived on 
November 6, --1986 at the Hountain States Research and Development 

I - (MSRD) laborato~ies in Tucson, Arizona. Each sample was seyar3.tely 
crushed, sampled and analyzed for ylatinum, rhodium, gold and silve~. 

AlI s a:n p 1 e s ,of ere the nco rn b i :1 e d a!1 did e n t if i e d as Com pes ~ teN 0 • 1 • 
The compos i te was samp led, analyzed for pIa t inurn, rhodium, go 1d and 
silver and used for metallurgical testinb . The test program included 
screening, gravity concentration, magnetic separation, electrostatic 
separation, flotation, screen analysis - and chemical analysis. All 
metallurgical tests and analysis were performed according to accepted 
standard laboratory practices. Test work was directed and observed 
by Mr. Doug Zunkel, client representative for Eagle-Eye Mining. At 
client re4uest report will not include metallurgical discussion, con­
clusions or recommendations • 

• 



Test 

No. 

JM-I 

1 
JH-2 

1 
J:1-3 

1 
J:1-4 

I 

1 
JM-) 

1 
J:1-6 

-1 
JM-7 

-L 
JM-B 
.L 

Feed Weight 

Pounds ~ 

100.00 

1 
100.00 

I 
1 

r- oo 

45.360 

1 
45.360 

1 
12.000 

1. 
2.000 

90.720 

1 
I .0000 

~ 

1.0000 

~ 

1.0000 
_L 

Feed 

Size 

-20M 

1 

TEST PROGRAM/PRODUCT SUMHARY 

Test Description 

Tabling followed by cleaning of 

table concentrate uti 1 izing an 

Archimedes Spiral. 

-1/4" Jig 

+201-1 

1 1 
-20M 

~ 

-20M 

-20M 

1 
-20M 

~ 

Magnetic Separation 

1. 
Dry Screening followed hy Electro 

Static Separation on individual 

screen fractions 

Tabling followed by cleaning of 

table concentrate utilizing an 

Archimedes Spiral. 

Bulk Rougher Flotation (-201'1) 

Rougher Tail 

'If 

T e s L P r (I .111 C t s 
---,,..-----

Archimedes Spi ral Cone. 

Arc h i me des S II i r CI I T a i I 
Table Tai I 

Jig Ilutch 

Jig Bed 
Jig Ta i 1 

Magnetics 

Non-Magnet ics 

-20M +-48M ConducLors 

-20M +-481-1 Non-ConducLors 

-481'1 +-100 Condllctors 

-481'1 +-IOOM Non Condllctors 

-100M +-2001-1 Conduclors 

- 1 0 0 M +- 2 0 (HI NOli - C {) n till c tor s 

-200 Hesh 

Archimedes Spi r<ll Conc. 

Archimedes Spiral Tilil 

Rougher ConcenlraLe 

-20H Bulk Rougher Flotation (Polish Grind) Rougher Concenlrale 

.l-

-20M 

.l 

-.l Rougher Tail 

Bulk Rougher FLotation (Fine Grind) 

1-. 
Rougher Concentrale 
Rougher Tail 

Product Weight 

Poundt> 

0.21 

15.60 

17.19 

1 .64 

2. 08 

91 .52 

0.48 
, 24. 10 

142.02 

K~ 

0.0975 
7. 1 b 51 

35.0134 

o .6)'.6 

0.9416 

41.5121 

0.1120 

11.Ii!iBO 

0.04 .. 7 

0.531 d 
0.0028 

0.2872 

0.0345 
0.5507 
() • ) <) J /. 

0.2 1'17 

1 p. <) J 18 

64.4184 

0.0900 

0.9498 

0.1475 
0.8934 

0.1958 
0.8/.70 

N 



Samples: JL-IF 562 Ibs 
JL-2.G' 5115 lbs 
JL-3F 527 lbs 

SAMP[J~ PREPARA'frOO AND T~~ PllOCEUJl<E l·'fDWSIlEET 

Treat each sample separately as follows: 

~ 
Stage CnJ!.ih to -1/11" 

I 
Mix &. SpUt 

I 1 I 
20 lbs. He Ject 

t ~ 
Crush to +10 r~esh Combloo All (J) 

f . and Idcnt ICy 113 

Mix &: Split I 
I . ~ 

three SLUlIplc3 
Canpooi te tlo. 

,-, Mix &. Split 
+to lbs. Reject .l-~ ______ _ -t 5} 1-

, , 
+ 1000 gm + 1000 QTI 

- ~ - ~ 
~lVe Save .. 15911 Ibs. 

Dry scr~J~ 
I I I 

-1/11" +~OM (+84)11 Ibs.) -20M (+'{OO 1b3.) 

Prepare Cor Prepar'e for 
Assaj Assay 

1 I I I I I 
Assaj Pulp R~~ect Ass~ Pulp R~ect 

To ~HD Discard To Cl1ent Dbcard 

20 rv1csll 

!'" 

Pago 1 of II 

... -

, 
20 Ibs. 

~ 
Cl'l~h to -10 Me:ih 

~ 
Mix &. Split 

I /- I t. - f 
Mix &. .. lplit 

ReLet J 
~ 

Assay 
Pt,:lh,Au,Ag To Pllge 2 of II 

... WOO t.91l + 1000 190 R.er.ect 
PI'epal';:; Iltlpl1.cHte - y 

AJ:lilj .I'tllps Hold ~'or P03sible '10 
M1ncl'aloglcal Client , 

100 Ibs. 
ExaJll1 rlU t Ion 

\y - ,if 
Save To G~lcnt *g ('l'est JM-2) 

I I J J 
Bed IIl1tch 'lall 

Filter, t y &. Weigh Fllter~ Dry &. Weigl Filter, ?k.y &. Wetbh 
~ :I. Mix &. Split 

Prepare Duplicate Prepa;fe Duplicate J 
Assa! Pulps A:J'jay Pulps h ----I 

I I L 1 t---I -\ I l~ X2 

Pulp "A" Put"B" R~ect Pulp "A" PuLp "B" Re). ect save Cr'usll to 
t ~~ * '¥ ... IO i'-lesh 

To Client To I '00 To L; ient To (!U t!nt '10 MSnD To Client - ~ 
(10 gill) Mt x & SpU t 

Assay Fe20t Cao, MgO, A120), rl I 
SlO'J, and Na?O HI! j ect + 1000 011 - - f - ,I, 

Save Pr'epare 'hlpl teate 

, 
nl!J~ct -f-

Dl:Jeard 

Pu1) "A" 
- \V 

'1'0 CUent 

I'II~f~ "Il" 
'1'0 r-tHD 

\It 
A:I:lilj 

Pt,HIt,I\II,AtS 

ASSa( I'll J p:1 

I I 
Pll1p "A" Pulp "B" 

'Y 'V 

I 
BI!.II!l!t 

, I, 
l. 
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SAHPLE PREPARATION AND 'UST PROCEDIJUE YI.OWSIIEI!T (Continued) Page 2 of 4 

-20M 

I 
Mix & 

I 
Spl i L 

I I -l I I 
IDa Ibs. 200 Lbs. ...65 lba. ~l ~O lbs RJe ject t ~ - ~ 

To Page) of 4 See Page 4 of 4 Mix & Split 
I _ 

To Cl ient 

I 
-20~ +4811. 

t 
Electrostatic 
Separar ion 

I I 

1 x 1000 gm 
Test Charge 

,~-------- ·-r~---- I 0.0_ 
12 x 1000 gm 4 x 1000 gm Reject 
Test Charge Test Charges 

-j, t Save 
Save Magnetic (Test) 

Separalion(JM-J) 

~ I 
HaglH!t ics Non-:1agnet iC6 

I ~ 
Mix & S p 1 it We i gh 

t t 
Weigh 
t 

Mix & Split 
I 

Prepllre Dupl icute 
Assay l>u I p6 

r-i I 
Pul" "A" Pulp "B" 
~ t 

"'1000 glD 

- ~ 
Prepare Ouplicale Assay Pulps 

~I -, 
To Client To MSUD 

(10 gm) 

~ 

Pulp "A" Pulp "n" Reject 

~ it ~ 
To CI i cnt To HSHl> Save 

Assay 
Dry Screen @ 4U x 100 x "'200M (Test J:1-4) Fo.20). CaO. HgO. I A 12 0). S i ° 2' & N a2 ° 

r I I 
-48M .100H -100M "'200M -200H 

~ ~ ~ 
Eleclr-ostatic Eleclrostatic Save 
Separalion 

,I I 
Separ-alion 

I I I 
-20:1 +48H -20M +48M -48M .IOOM -48M .100H -100M +200M -lOOM ... 200H 

Conductors Non-Conductors Conductors Non-Conductors Conductors Non-Conductors 

~ ~ 
To Client Save 

~ 
To Client 

~ 
Save 

~ 
To Client 

-} 
Save 

ll/ 

(', 

I 
Reject 

t 
Save 
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SAHI'I.~ PREPARATION AND TEST PROCI!DlJlt~ lILOWSIIEET (Cont inued) Page ] of 4 

cor 
Archimedes Spiral 

I I I 
Conc. Tail 

~ ~ 
Filter, Dry, Weigh Filter, Dry, Weigh 

~ ~ 
Prepare Duplicate Hix 6. Split 
Assay Pulps . 

I 1 
Pulp "A" Pulp "B" 

~ t 
To Client To HSRD 

(10 ~n) 

Assay 
Fe203, CaO, HgO, AL203, Si02, Nail 

Reject 

~ 
Save 

... 1000 gm 
- ~ 

Prepare Dllplicate 
Assay Pulps 

I 
r-~-' , 

Pulp "A" Pulp "u" Reject 

Table (100 Ibs) (Tcst JH-1) 

I 
I 

Tail 
.} 

Filter. Dry & Weigh 

~ 
Mix & Split 

I 
I----~ 

Reject 16 x 1000 gm .• - .. IOUO gm 
{t Test Clw rges t 

Save ~ Prcpare Duplicate 
Random Select ion AS6ay Pulps 

~ I --I 

) x 1000 gm 
Test Chargcs 

~ 
To 0) Three Sep .. rale 

Flotalion Tests 
(Tests JH-6.7. & 8) 

Pulp "A" Pul,P "n" Reject 

~. 'Y t 
To eli cnt To ilS RD !i<ive 

11 x 1000 gm 
Telil Chargcs 

-¥ 
Save 

~ I 
] x Flotalion Concentrates 

-} 
Trcal each Ilroduct separately 

LI/i follow6: 

~ 
Prcpar'c Dupl iCiJte 

1 x Flolation Tails 

~ 
Treal each product separate Iy 

ali follows: 

t 
I ~ . i ~ . 

To Client To HSHD Save 
AS6ay Pulps 

I I 

H;X[ Spl;' 

l'repare Dllpl icate 
Assay PlIlps 

SOO gTU 

~ 
"A" 
V 

Pulp 

To Client 

Pulp "81t 

(Test JH-H Only) 

f 
To HSRD 

(10 gud 

~ 
Assay 

F(20), CliO, 
A 120), SiU), 

HgO 
Na20 

Screen Anulysis 

~ 
Combine Screen 

I Fract ions 

~ r I 
Save Pulp "8" 

~ 
Pulp "A" 

~I 
Save HSHD 
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SAMPLE PREPARATION AND TEST PROCEDURE VLOWSIII:!ET (Continued) Page 4 of 4 

Table (200 Lbs) (Test JM-5) 
I 

J I 
Cone. Tail 

~ t 
Archimedes Spiral 

I I 
FiLter. Ury & Weigh 

~ 
Save 

Cone. Filter. Dry & Weigh 

t f 
Filter. Dry & Weigh Mix & Split 

f I 
To Client I I '. -

2000 gm Reject 

t ~ 
To Client Save 

~ . 

0'> 
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JAN H. REIJ'v1ERS AND ASSOCIATES USA INC. 

Principals: 

J.E. Hoffmann, FIMM 

A.D .. Zunkel, D.Se. 

Consulting Metallurgists 

P.O. BOX 420545 HOUSTON, TEXAS . 77242-0545 

Telephone: (713) 493-9441 

(713) 586-7740 

Telex: 06-982354 (Canada) 

BLOCK FLOW DIAGRAM: AGUILLA ORS PROCESSING 

.. 
Introduction 

~his report provides a block flow diagram for processing of Aguilla 
ore. A brief description of the various steps shown in the block flow 
diagram is offered below. It should be recognized that the flow 
diagram shown is indicative of the overall processing approach but 

_ subject to considerable modifications as required. 

ProcessinG Steps 

Crushina and Grinding - Conventional crushing and grinding equipment 
will be employed e.g. jaw crushers, crushing rolls, etc. Wet grinding 
will be avoided if possible. 

Screeninc - Dry screening will be employed. Preliminary indications' 
suggest that a com~aratively coarse screening will be sufficient. 

Concentration - Jigging and air tabling will be considered, among other 
processes, for gravity concentration. Conventional magnetic separation 
techniques will be employed with this dry feed. 

Charge Preparation - The charge materials will be intensively mixed by 
pug milling or similar techniques. The mixture will probably require 
agglomeration by briquetting or pelletizing. 

Electric Furnace - The material will be smelted under c6ntrolled 
reducing conditions to produce a fluid slag and a copper-precious 
metals bearing melt. Dust and fume from the furnace will be captured 
in a high energy scrubber and recycled to the charge preparation step. 

Atomization - The copper will be air or water atomized to produce a 
finely divided product readily leachable in the subsequent step. 

Countercurrent Leaching - Two stage countercurrent leaching will be 
employed to generate a rich precious metals concentrate while ensuring 
no loss of precious metal values in the leach liquor. 

Filtration - Filtration will recover the precious metals, as finely 
divided solids, from the copper sulfate solution generated by 
leaching. The concentrate should be about l~% precious metals. 

Affiliate: Jan H. Reimers and Associates Inc. 
Oakville, Ontario, Canada 

Principals: W.R. Snelgrove, P. Eng. and John C. Taylor, P. Eng. 
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:iltrate - The filtrate will be neutralized with lime to precipitate 
the copper as a basic salt. The copper containing cake will be 
,ecycled back_to the ' charge preparation step. 

'. 

. ,- ,' - . - . '::.-
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BLOCK FLOW DIAGRAM: AGUILLA ORE PROCESSING 

! 
' . 

ORE 

, 

CRUSHING 
& 

GRINDING 

t 

SCREENING 

CONC~NTRATION 

GRAVITY/MAGNETIC 

\ FLUX _ COKE 
------~~~-----~--------~--------~----~~~ 

COP?E:R OXIDE 

SLAG TO 
G..t< ~ N r 1 r ~. rr T n ~ 

SULFURIC ACID 

PLATINUM 
METALS 

...., CONCE NT RAT E 

-
CHARGE 

PREPAR.~ T I ON 

t , 

, 

ELECTRIC 
FURNACE 

, 

ATOMIZATION 

COUNTER 
CURRENT 
LEACHING 

FILTRATION FILTRATE. 
r 

LIQUOR TO 
W~'r'l:'~ 'T'Ol:'~'T'r-.. q;~N"" 

SCRUBBER 

ISOL IDS TO CHARGE PREPARAT lOt 

LIME 

,. 
HYDROLYSIS 

& ' 
FILTRATION 

FILTRATE TO 
WATER 

TREATMENT .... 

SOLIDS TO CHARGE PREPARATIOt 
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JAN H. REIMERS AND ASSOCIATES USA INC. 
Consulting Metallurgists 

P.O. BOX 420545 HOUSTON, TEXAS 

Principa Is: 
J.E. Hoffmann, FIMM 16 February 1987 
A.D. Zunkel, D.Sc., P .E" 

TO: Maurice L. James 

FROM: Alan. D. ,.Zunkel ~ 
SUBJEC7: Aguila Platinum RecJvery 

77242·0545 

Telephone: (713) 493·9441 

(713) 586·7740 
Telex: 888914 (Easylink) 

Telecopier: (713) 440-6604 

Based on Quantat~acets preliminary analytical results for placinum in Aguila 
smelting test materials which you provided me on 12 February 1987 and weight data 
from the rlountain States Engineering Aguila ore be~eficiation test program 
conaucted in December 1986 (summarized in Table 1), the platinum material balances 
shown in Table 2 for magnetic concentration and flotation concentration are 
calculated: 

TABLE I.' AGUILA MATERIAL PRELIMINARY ANALYSES AND WEIGIITS 

Haterial ,Ma terial \~eigh t 
(tons, based on 

Platinum 
Analyses 
(ppm/opt) 1 ton head ore feed) 

Head Ore 

-20 Mesh Material 

Magnetic Concentrate 

Flotation Concentrate 

3.3/0.096 

3/0.087 

111/3.2 

13/0.38 

1.00 

0.44 

0.0042 

0.046 

TABLE 2. AGUILA PLATINUM MATERIAL BAL\NCES 

Total Platinum in Head Ore (oz) 

Platinum to Concentration Operation (oz) 

Platinum in Concentrate (oz) 

Platinum Recovery from Head Ore (%) 

Platinum Recovery in Concentration Operation (%) 

Hagnetic 
Concentrnte 

0.096 

0.038 

0.014 

14 

36 

Affiliate: Jan H. Reimers and Associates Inc. 
Oakville, Ontario, Canada 

Principals: W.R. Snelgrove, P. Eng. and John C. Taylor, P. Eng. 

Flotation 
Concentrate 

0.096 

0.038 

0.017 

18 

46 
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The flowsheets represented in these material balances are: 

MAGNETIC CONCENTRATION 
CIRCUIT 

I ..... 

FLOTATION CIRCUIT 

Head Ore 

t, 
20 ~1esh Screen -------~. + 20 Mesh Fraction 

- 20 Mesh Fraction 

, 
Dry Magnetic Separator I------~~ Non-magnetics 

Magnecic Concentrate 

Head Ore 

1 
~ 20 Mesh Screen I------~~ + 20 Mesh Fraction 

.~ - 20 Mesh Fraction 

... -;.: .' ..... I __ ---....; __ T_a_b-:-l_e ____ r- __ ~---~. Ta b 1 e Co n c en t rat e 

<> ' . .1 l 
.) . -::-. 

Table Tails 

Flotntion -----~. Flotation Tails 

Flotntion Concentrate 



Maurice L. James -3- 16 February 1987 

From these data, the following conclusions can be drawn: 

o Dry mngnetic concentration upgrncics J\guiln ore to n mngnetic 
platinum-bearing concentrate which can -be further processed for platinum 
recovery. Approximately 14% platinum recovery from head ore can be 
expected in the magnetic concentration step. 

o If adequate Mater is available, an additional 18% of the platinum 
contained inAthe head ore can be recovered by flotation of the 
nonrricgnetics. 

o Since the concentration steps have not been optimized, improve~ent in 
recovery beyond those levels stated above can be expected. 

o Assessment of concentration and recovery of other precious and platinum 
group metals in head ore such as gold, ruthenium, osmium, iridium, and 
palladium await completion of snmple nnalysis by Quantatrace. 

ADZ/cc 

cc: Mr. J. E. Hoffmann 
Mr. R. E. Lee 
Mr. S. C. Finch 
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JAN ·H. REIMERS AND ASSOCIATES USA INC. 

Principals: 
J.E. Hoffmann, FIMM 

A.D. Zunkel, D.Se. 

Consulting Metallurgists 

P.O. BOX 420545 HOUSTON, TEXAS 77242-0545 

I ..... 

Telephone: (713) 493·9441 

(713) 586-7740 

Telex: 06·982354 (Canada) 

SMELTING TESTS OF AGUILLA ORE SAMPLES 

Introduction 

Smelting tests were made on a variety of ore samples from James 
International to determine their platinum content. This report briefly 
describes the smelting prodedure and the results obtained on Runs 46, 
49, and 52. 

Procedure 

The procedure set forth below has as its objective concentrating the 
gold, platinum, and iridium metals content of the various are samples 
in a metal button by smelting the sample in the presence of copper 
oxide uncer reducing conditions. Appendix 1) Aguilla Ore Analytical 
Procedure, although modified so~ewhat in actual application, provides . a 
more detailed description of the smelting practice. 

1) Grind the sample to at least -60 mesh. 

2) Split out,'by cone and quartering, the weight of sample for the 
fusion test. 

3) Calculate the flux additions for the slag composition chosen. 

4) Mix flux additions, copper oxide, coke, and ore sample 
thoroughly by rolling on paper. 

5) Pass all of the sample through the Blca disc mill to produce an 
approximately -100 mesh.product. Mix again by rolling on paper. 

6) Smelt the sample by gradually feeding the charge into a pool of 
molten copper metal in a clay graphite crucible heated by a pair of 
DC arc graphite electrodes. 

7) When the charge is completely fused, heat for an additional 5 -
10 minutes. 

8) Turn off the power, withdraw the electrodes and allow the 
charge to freeze. 

Affiliate: Jan H. Reimers and Associates Inc. 
Oakville, Ontario, Canada 

Principals: W.R. Sn~'grove, P. Eng. and John C. Taylor, P. Eng. 
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9) Recover and weigh the slag and copper alloy button. 

10) Sample the button by drilling and analyze for copper, silicon 
and iron. 

Results 

Results are provided below for Runs 46, 49, and 52. In all three runs 
flux additions were calcnlClted to produce the 1265 C. ternary eutectic 
slag compositio~ in the system CaO-A1203-Si02. Appendix II shows the 

I constitution diagram for this ternary system. The actual composition 
sought is marked. 

Aguilla Ore Fraction 
Wt of Ore Fraction (g) 
Total Charge Wt. (g) 
Copper Alloy Wt. (g) 
Copper/Silicon (%) 
Copper Recovery (%) 

Table I Smelting Results 

Run 46 

Magnetic Conc. 
50 

2550.5 
414.6 

91.5/7.2 
89.4 

Run 49 

Head Ore Camp. 
1153.8 
2115.3 
385.7 

80/11.5 
84.9 

Run 52 

-20 Mesh Ore 
2000 
3724.3 
"474.6 
85/10 

89.7% 

The copper alloy buttons were dril l ed and the drillings submitted to 
Quantatrace Laboratories in Burnaby, British C~lumbia for analysis. 
The results are shown below in Table II 

Table II Analysis of Copper Alloy Buttons (ppm) 

Ag Au Pt Pd Rh Ru as Ir 

Run 46 
Run 49 21 6 9 30 <3 30 39 90 
Run 52 

Discussion 

A number of aspects of this study are discussed below. 

Fuming and Dusting Loss - The intensity of the arc smelting process 
coupled with the finely divided nature of the charge created a 
substantial loss of material during charging/smelting operation. The 
copper recovery from each smelting operation has been used to define 
this overall loss. In other words, if the copper recovery, as in Run 
46, is 89.4%, then the assumption is made that the recovery of precious 
metals is only 89.4% and thAt the amount of precious metals in the ore 
sample is 1/.894 times as great as tha,t found. " This is a legitimate 
method of defining the Actual recov~rRhle precious metal values since 
dusting losses in a ~ommer~ial uni t 'should be less than 2% of the 
charged material. 
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Phase Settling Time - Typically, residence time of the slag and metal 
phases in a commercial operation is at least seyeral hours. In the arc 
smelting tests actual settling time is the time between removal of the 
arc electrodes and the solidification of the melt. This occured in a 
few minutes. Performing these smelting tests in a commercial furnace 
will undoubtedly improve the distribution of precious metals between 
the slag and metal phase, i.e. the recovery of-platinum metals into the 
metal phase will be greater. 

Slag/Metal Separation - A cleanly defined boundary a~d a clear 
separation was ~hieved in all of the smelting tests. This was due to 
two factors. The first was the large density difference between the 
metallic and slag phases. The second was a well defined slag 
composition with the requisite melting point, fluidity and density to 
ensure good phase separation. 

Calculation of Precious Metals, Content of Ore or Concentrate - To 
determine the preciou~ metal content of the ore ref~r to Table I and 
perform the following operations. ' 

1) Multiply the weight of the copper alloy in grams by the 
analysis in ppm for the metals under consideration. 

2) Divide this value by 1000 to obtain the weight of metal 
recove~ed in milligrams. 

3) Divide.this value by the copper recovery expressed as a 
decimal, i.e. divide copper recovery in % by 100. Then divide this 
number into the values obtained in step 2). 

4) Divide . the values obtained in step 3 by the weight of the ore 
fraction in grams. 

5) .Multiply this value by 1000 to obtain the precious metals 
content of the ore fraction in ppm. 

The procedure is dernonstrat~d below for Run 49, Head Ore Composite, 
using the palladium assay (30 ppm). 

1) 385.7 x 30 = 11571 
2) 11571/1000 = 11.571 
3 ) 11.571/.80 = 14.461 
4 ) 14.461/1153.8 = .01253 
5 ) .01253 x 1000 = 12.53 ppm Pd in Head Ore Composite 

If the ore fraction is a concentrate e.g. magnetic concentrate, then 
the value obtained in step 5) above must be multiplied by the ratio 
(wt. of concentrate/weight of are to concentrating step) to obtain the 
are assay. 

Conclusion 

Based on the analyses of the copper alloys generated by a reduction 
smelting of 1\guil1a or.e in the prGsence ()f copper oxid~; thA presence 
of the precious met.,ls silver, gold, plt=ltinllm, palladium, ruthenium, 
osmium and iridium has b~en ciernonstro1ted. These values ~rl? sufficiently 
high to provide finRncial incentive for developing and installing a 
commercial process for thpir recovery. 
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Appendix I 

Aguila Ore Analytical Procedure 

The procedure outlined belo~ has as its objective the determination of precious 
and platinum group metals in ~Guila ore and concentrate samples. Althou8h it 
uses fairly conventional smeltina and collection techniques, it differs from 
normal fire assaying procedures in that the smelting step takes place in an 
electric arc furnace. The use of an electric arc furnace all~~s attainment of 
higher temperatures than those nornally encountered in conventional fire 
assaying. I ... 
This procedure is the starting point for fine tuning. As experience is accumu­
lated, changes will undoubtedly be made and steps added or deieted. 

1) Crush the entire ore sample (at least 5000 gr.1s) in a t.Ylcrtu..r~~ \,psi\~ and 
clean Bico mill to pass 20 mesh. Split the sample by riffling or cone and 
quartering to 1000 gm. Recomposite the balance of the ore sample. Grind 
the 1000 gm sample to 100i. - 100 mesh in a clean Bico mill. 

2) Split the 1000 grn sample into 2-100 gm samples by riffling or cone and 
quartering. Reserve the remaining 800 grn. 

a) 

b) 

Determine moisture on 1-100 gm sample by drying for 24 hours in an 
oven at 1 ibo'c. Weigh sample to neares t g~ before and after drying. 

Analyze 1-100 gm semple for CaO, FeZ03, }mOZ, SiOZ, HgO, AI203, NaZO, 
sulfidesulfu~, sulfate sulfur, COZ, and, LOI. Oxide, LOI, and moisture 
must account for >90i. of sample weight. 

3) Prepare 2000 gm sample of starter slag from purchased reagents by weighing 
940 gm FeO, 780 gm silica, and 280 gos burned lime. Mix by rolling and 
grind by a single pass through a clean Dico mill. 

4) Calculate flux requirement for ore based on lowest melting ternary eutectic 
in CaO··(f\ ,z.O,,·· Si02 system. Split 2000 gm sample of ore from material re­
composited in St~p 1 by riffling or cone and quartering. Reserve balance 
of ore. 

5) Weigh to nenrest gm: 

a) ore fluxes as calculated from purchased FeO, silica, and, burned lime 

b) two collector mi:-:tures consisting of: 

1 ) 250 g m C u 0 and 3 7 g m C 

2) 50 gm CuO nnd 7 1/2 gm C 

Reserve 30 gm samples of CuO and C for future a~alysis if required. 
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JAN H. REIMERS AND ASSOCIATES USA INC. 
Consulting Metallurgists 

P.O. BOX 420545 HOUSTON, TEXAS . 77242·0545 

Principals: 
J.E. Hoffmann, FIMM 
A.D. Zunkel, D.Sc. 

Telephone: (713) 493·9441 
(713) 586·7740 

Telex: 06·982354 (Canada) 
14 February 1987 

Theron 0 Messer, Director 
Mountain States Resource Development, Inc. 165 South Union Blvd. Suite 704 
Lakewood, Colorado 80228 

Dear Theron: 

Pursuant to your request of 11 February 1987 I have set forth below 1) ' the various professional societies I am or have been a member of and technical committees which I have chaired within the societies; 2) a brief description of the document which I prepared on the operation of a platinum and iridium metals refinery. 

Professional Societies and Committees 

Member: The Metal Society of the American Institute of Metallurgical Engineers (TMS AIME) 

Chaired the following technical Committees: 

* 
* 
* 

El~ctrolytic Processes Committee. 
Lead Zinc7in Committee. 
Copper Nicke~ Cobalt · Precious Metals Committee. 

Fellow: Institute of Mining and Metallurgy, London (IMM) Member: Canadian Institute of Metallurgy (CIM) Member: International Copper Researchers Association (INCRA) Member: International Precious Metals Institute (IPMI) 

Former Member of the following: 

* 
* 

* 

International Lead Zinc Researchers Association (ILZRO) Department of Energy (DOE) ad hoc committee on Energy Conservatipn in the Electrolytic Industry 
Selenium Tellurium Development Association 

Affiliate: Jan H. Reimers and Associates Inc. 
Oakville. Ontario, Canada 

Principals: W.R. Snelgr<?ve, P. Eng. and John C. Taylor, P. Eng. 
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Manual of Operations Platinum-Iridium Metals Refinerv 

This technical manual of operations began with the electrolytic 
parting of Dore bullion and ended with th(~ production of the pure 
metals: silver, gold, platinum, palladium, rhodium, iridium, and 
ruthenium • . Preparation of this manual involved the following: 

* Defining all the process chemistry of the separation and 
purifica~ion of the above metals. 

* Confirmihg and q~antifying the chemical reactions in act~al 
incustrial plant practice. 

* Modifying t~e che~istry when neecea to accomodate changes in 
plant feed or processing priorities. 

* Maintaining an awareness of changes in the technology to keep 
operations current. 

I hope the above information meets your needs. 

Bes~ Regards, . 
,1/-' _ ~(!_~ .. j7"'v1.-~U 

~}/t.t.:) C. ,/ I // . -- . --

\~ am e s E. H 0 f f ~~t) 'n 

JEH/lrh 
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EXPERIE~lCE, RECORD, BAC::GROUND 

and 

OUTLINE OF SERVICES 

J~~ H. REIMERS A~m ASSOCIATES USA INC. 

P. O. BOX 420545 

HOUSTON, TEXAS 77242-0545 

Telephone: (713) 586-7740 and (713) 493-9441 
Telex: 06-982354 METCONSLT OKVL 

' September 1986 

JAN H. REIME?S Mill AssnCIATES USA INC. 



JAN H. REliV\ERS AND ASSOCIATES USA INC. 
Consulting Metallurgists 

P.O. BOX 420545 HOUSTON, TEXAS 77242·0545 

Principals: 
J.E. Hoffmann, FIMM 
A.D. Zunkel, D.Sc. 

Telephone: (713) 493·9441 
(713) 586·7740 

Telex: 06·982354 (Canada) 

Jan E. Rei=ers and Associates USA Inc., Consulting ~etallurgists, ~as for=e~ in Se?te~ber 1986 to serve the non~er=ous extrac:ive =etallurgy industry in the Vnited States and throughout the ~o=ld. ~e are affiliated ~ith Jan H. Rei~e=s and Associates Inc., Oakville, Ontario, Canada ~ho have been incorporated since 1953. 

The two firms, though affiliated, operate independently and have no long te~ contractual arrangements ~ith any process licensor, engineering firm, or equipment manufacturer. The combined background, knowledge, experience, and resources of the two firms are shared, thereby providing the client with their pooled expertise. This brochure gives a partial list of clients, a sum~ry of our recent projects, and the experience of the principals. 

The collective operating and technical service experience of the individual me~bers or the fir~s includes senior responsible positions in copper, nickel, lead, zinc, rare and precious metals s~elters and refineries in Canada, the · United States, South America, Europe, Africa, and Australia. Messrs. Snelgrove and Taylor are Professional Engineers and registered Consulting Engineers in Ontario. Messrs. Hoffmann ind Zunkel anticipate early certification as Prores­sional Engineers licensed in Texas. 

The fi~s have worked with engineering and operating companies on many grassroots and expansion projects and therefore have extensive background upon which to carry out: 

Preliminary and definitive feasibility studies of new projects and revisions to existing plants. 

Guidance, on the clients' behalf, to engineering firns selected on subsequent project phases including detailed engineering, construction, and startup. 

Evaluation of metallurgical processes, both established and under development, including comparison of alternatives. 

Practical and economic assessment of new processes, including review of research and pilot plant programs and plant scale tests. 

Affiliate: J~n H. Reimers and Associates Inc. 
Oakville, OntariO, Canada 

Principals: W .R. Snelgrove, P. Eng. and John C. Taylor, P. Eng. 



Revie~ of enviro~ental factors, including working conditions, connected with metallurgical plants. 

Other metallurgical consulting services such as plant operation audits for efficiency ioproveoent, contract negotiations-, materials of construction 
revie~s, etc. 

Depending on ~ ~he. depth required, our studies can include preli=inary plant design based on layout, :-flowsheets, and equipment specifications. Such studies can for~ the basis of subsequent detailed engineering by large fi~s. 
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General: 

RES U ~1 E 

U.S. citizen by birth 
Born 1937 - ~e~ark, New Jersey 

.. Married wi th seven children . 
E~ucat~cn: 3.S. Che~ical E~g~~eeri~g, 1953 

New Jersey I~sti:ute of Technology 

M.S. Chemical Engineering, 1965 
New Jersey Institute of Technology 

Languages: Some German and French 

Patents: U.S. 3,249,399 "Process for Chlorination of Electrolytic Copper 
Refinery Slimes", Hoffmann et al 

U.S. 3,658,510 "Recovery of Silver from Electrolytic Copper 
Refinery Slimes", Hoff7nann et al 

U.S. :,996,046 "Ext:-acticn a~d Purification of Silver from 
Sulfated Resicues", Hoff~ann et al 

U.S. 4,367,128 "Energy Efficient Self-Regulating Process for 
Winning Copper from Aqueous Solutions", Batzold & Hoffmann 

U.S. 4,421,552 "Dead Roast-Oxide Flash Reduction Process for 
Copper Concentrates", Hoffmann et al 

U.S. 4,439,288 "Process for Reducing Zinc Consumption in Zinc 
Electrolyte Purification", Hoffmann 

European Patent (U.S. No. 342,093) "A Process for Production of 
Metal Calcine of Low Sulfur Content", Hoffmann 

U.S. 4,560,453 "Efficient, Safe Method for Decoppering 
Copper Refinery Electrolyte", Hoffmann et al 

Numerous foreign listings on the above U.S. patents. 

CO~i SULTI~~G A~~D IXDUST::<.IAL EXPE::<'IE~~CE 

1986 to date Jan H. Reimers and Associates USA Inc. 

1983-1986 

Became principal in 1986. 

Exxon Minerals Comoanv 

Senior Research Associate, responsible for development and execution 
of all extractive metal~urgical research and development. Major 
project responsibilities included: 

• Design and execution of roasting studies for arseniferous, 
pyritic gold concentrate. Involved in deve19ping new roasting 
technology for high (20%) arsenic content, gold concentrates. 

JAN H. REIMERS AlID ASSOCIATES USA INC. 
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Resu~e - J. E. Hof:~ann (cont'd) 

1978-1983 

• Desig~, construction and operation of a pilot flash s~elter 
for treat~ent of co~plex sulfides and cassive pyrites. 

• Tec~nical and econonic evaluation of the free ~orld's major 
zinc refineries. This involved detailec energy and material 
balances as ~ell as manning studies. 

• Oevelopcent of hybrid leaching/benefici~tion technologies 
for treating highly disse~inated c8=?lex sul~i~e orebociies, 
to i=~rove si~gle =etal cc~ce~:=a:e purity and recovery. 

Senior Staff Engineer, responsible for 'laboratory and engineering 
evaluations of both pioneering and extant tec~nologies and their 
potential applicability to Exxon mineral concentrates. Major 
responsibilities included: 

• Design and operation of an integrated, continuous miniplant for 
evaluation of the amenability of Exxon high iron zinc concentrates -
to conventional roast, leach, jarosite, electro~in technology and 
the Sherritt Gordon pressure leach process. 

• Development of an energy efficient dead roast, leach, pur~~y 
electrcwin ~rocess for Exxon copper concentrates. 

• Design, developmen~ and engineering evaluation of a dead roast, 
flash reduction process for smelting copper concentrates. 

• Experi~ental and engineering evaluation of in-situ electrolytic 
hypochlorination of low grade moly sulfide concentrates. 

• Development of application of hydrogen fuel cell technologies 
to electrowinning of copper and zinc with attendant energy 
reduction. 

• Detailed evaluation of the production costs for smelting and 
refining copper in various European and Japanese smelter­
refineries. Was involved in detailed and highly site-specific 
evaluation of material and energy balances, manning requirements 
and consumables. 

• Structured and managed a major engineering evaluation of extant 
copper smelting processes. 'The study provided detailed engineering 
data on the capital and operating costs of smelting copper by 
electric furnace, OK flash, Inco flash and the Noranda process. 

Amax Base Metals Research and Develooment, Inc. 

1975-1978 Manager Chemical Metallurgy. Corporate consultant on process 
chemistv· prob~e~s in lead, nickel, zinc, copper and precious metals. 
Supervision of a group of engineers and chemists in laboratory 
evaluations of various research projects. Company representative 
to various technical committees. Complete redesign and process 

, definition for a platinum/iridium metals refinery. 

J~~ H. REIMERS MID ASSOCIATES USA INC. 
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1971-1975 

1966-1971 

1962-1966 

1958-1962 

E. Bo:f~ann (cont'd) 

Senior Research Supervisor. Process engineer for project engineering 
of electrolytic anode sli~es wet chlorination operation. Desig~ and 
operation responsi~ilities for the pilot plant evaluation of wet 
chlorination technology. Design and operation responsi~ilities of 
scrubbing arsenic fune in cadniun plant operation. Technical 
asSistant for startup of effluent treat:::ent plants in zinc refinery, 
rnolybdenu~ conversion operations and precious ~etals re:inery. 
Definition of black copper c~n':erter blcwi~g cyc:e for concrol 0: 
anoce solubility dcwnstrean in tankhouse. 

Research Supervisor, responsi~le for design operation and installation 
of a tellurium electro\vinning facility, evaluation of LIX technology 
applied to oxide and sulfide dump leaching, development of refining 
techniques for high nickel-tin (5-10%), copper anodes, supervision of 
lab scale development of alk~line zinc purification techniques, 
explored and developed technology for producing electro-deposited 
dispersion hardened copper alloys. 

Group Leader, responsible for technical startup of a plant for 
production of se~iconductor grade ge~aniu~ from s~elter fumes. 
Evaluated the chemistry of arsenic-antinony float sliDes in copper 
refining. Evaluated a variety of plating syste~s. 

Investigator. Shift supervision on cupola (copper blast furnace) 
and briquetting operations. Research studies on the hydrometallurgy 
of germanium. Evaluation of pyro- and hydrometallurgical processes 
for recovery of nonferrous metal values from various flue dusts, 
fumes and scrap feeds. 

TECH~ICAL SOCIETIES 

Fellow: 

Member: 

Institute of t-Iining and Hetallurgy, London (IMH) 

International Precious Metals Institute (IPMI) 

Canadian Ins ti tu te of Me tallu rgis ts (Clli) 

International Copper Research Association (I~C~~) 

American Institute of Hetallurgical Engineers (AIl·iE) 

Member and Former Chairman: Electrolytic 'Processes Committee 
Lead, Zinc, Tin Committee 
Copper, Nickel, Cobalt, P.M. Committee 

Nember: Professional Affairs Committee 

PAPERS AND PUBLICATIONS 

Electrodeposition of 'Dispersion Hard~ned Copper Alumina Alloys. 

Electrowinning of Copper from High Nickel Content Electrolytes. 

JAIl H. R.ElMEP.S MID ASSOCIATES USA INC. 
H0USTO!I, rrXAS 
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Resune - J. E. HoffT-ann (contrd) 

Editor: 

Chief 
Editor: 

Wet Chlorination of Coppe~ Refinery Sli~es. 

Evaluation of ~1n02 Impregnated Sinte~ed Titanium Anodes for 
Copper Electrowinning. 

-The Recovery of High Purity Silver from Sulfated Slices. 

Ge~_anium Extractio~ a~d Refini~g: A Re:~ospe~tive anc an Upcate. 

Recove~y of Seleniu~ fron Copper Refinery Sli~es. 

Ewerging Technologies in Lead Smelting. 

Complementary Sciences (JOX Editorial) 

Proceedings of the Reinhardt Schuhmann International Symposium on 
Innovative Technology and Reactor Design in Extractive Metallurgy, 
published by THS-AlME. 

The Electrowinning and Refining of Copper, published by DiS-AIl-iE. 

JAN H. REiMERS MID ASSOCIATES USA INC. 
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Arnax Base Metals 
Carteret, New Jersey 

Exxon Minerals Company 
Houston, Texas 

COP?E~ P?,OJECTS 

Year 

1961 

Assi~:1me~t 

Evaluation of high silver content 
anodes in copper refini~g. 

1962 Evaluat{on of f1occu1ant syste~s in 

1964-70 

1963 

1966-69 

1971 

1973-75 

1976 

1979 

1981-82 

1981-83 

1984 

cop;:er refining. 

E~aluation ofhig~ arsen~c elec:rc-
1ytes and flc~t sli~es for=ation. 

Evaluation of. the Chapungo Process. 

Evaluation of LIX reagents and 
technology. 

Development and .evaluation of 
monitoring and control techniques for 
copper tankhouse addition agents. 

Process development for use of soluble 
high nickel-tin anodes in liberators~ 

Develop parameters for e1ectrowinning 
of copper frem high nickel elec:rc-
1ytes. 

Evaluation of titanium blanks and full 
term deposits using a PCR tankhouse. 

Amax Process Engineering representa­
tive on fu~A}L~~ project. 

Process engineering evaluation of 
CL:::AR process. 

Project Manager for an engineering 
evaluation for capital and operating 
costs of smelting copper by various 
processes. 

Engineering evaluation of the dead 
roast, flash reduction process for 
copper smelting. 

Laboratory and evaluation of a dead 
roast, jarosite conversion, electrowin 
process for copper. 

Development of H2 fuel cell technology 
in copper electrowinning. 

/ Hanaged the development of H2 fuel 
cell technology for copper recovery 
from mine waters. 

JAN H. REI11ERS AIm ASSOCIATES USA INC. 
""',r--I""I\, __ .... ,. 



Conner Projects (cont'd) 

Exxon Minerals Cocpany 
Houston, Texas 

Year 

1984 

1985 

Assi2n::ent 

Developed arsine-free liberation 
techniques. 

Supervised exploration and evaluation 
of electro~i~ni~g copper :ro= c~prcus 
chloride solutior.s. 

JAN H. R.EIMrRS AnD ASSOCIATES USA INC. 
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Comoanv 

Exxon Minerals Company 
Houston, Texas 

Year 

1980-81 

1982-8j 

1985-86 

Ex?erinentally evaluate the a?plicabi­
lity of the Elke~ process to treating 
E~{on's Crandon bulk concentrate. 
An engineering evaluatio~ of c~loride 
hydrc~etallurgical processes for 
treati~g cOlliplex conce~t=a:es. 
Desig~, construct and supervise opera­
tion of a flash s~elter for treating 
massive pyrites and complex sulfides. 
Develop a hybrid leaching-beneficiation 
process for producing good grade and 
recovery of single metal concentrates 
from massive pyrites. 

JAN H. RElHERS AlID ASSOCIATES USA INC. 
U('\"~"""\T "T""t'- • •• ,. 
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Arnax Base Metals 
Carteret, ~ew Jersey 

BYPRODUCT ~lET . .\LS 

Year 

1959 

1962-63 

1963 

1965-66 

1965-67 

1966 

1967-71 

1968 

1969 

1970 

1971 

1971-74 

1973-74 

Assi£nme:1t 

Evaluation of the Soda Ash ?=ocess 
for sele~iun recovery frc~ copper 
refinery slimes. 

Startup res?ensibili~ies fer a plant 
prociuci~g se~iccnduc:cr g=a~e 

ge~aniu~ f=oo s~elter fume. 

Process development for producing 
electronic grade (5-9s) tellurium. 

Design, pilot and commercially install 
a tellurium electrowinning facility. 

Design and develop the process 
chemistry of dry chlorination of 
refinery slimes. 

Evaluate the Niter fluxing process 
for selenium purification. 

Define, develop, pilot and assu~e 
process engineering responsibilities 
'for a plant for the wet chlorination 
of refinery slimes. 

Evaluate and revamp the process 
chemistry of a Thurn-Balbach parting 
plant operating with high copper Dare. 

Develop a hydrometallurgical process 
for production of high purity silver 
from impure silver chloride. 

Elimination of all nitric acid 
. chemistry from gold refinery. Evaluate 

gold reduction/purification options. 

Complete process inventory and assess­
ment for the flow of tellurium and 
selenium through a secondary copper 
refinery from cupola to final metal 
produc t. 

Development of the process chemistry 
for sulfation roasting of slimes from 
lab to semi-works unit. 

Development of process f~r recovery 
of high purity silver from sulfated 
slimes residue. 

JAN H. REtKrRS AND ASSOCIATES USA INC. 



l 

Bvproduct Metals (cont'd) < 

Ar::ax Base Hetals 
Carteret, New Jersey 

Exxon Minerals Company 
Houston, Texas 

Ye~r 

1974-76 

1983 

Review, revise and st=ea21ine cocplex 
process chemistry of a gold, platinuw 
and iridium group ~etals refine=y, 
including new materials of construc­
tion. 

Revision of heat t=eati~g process for 
caciniurn oxide to produce a product 
readily soluble in organic acids. 

Determination of byproduct metals 
recovery (silver and cadmium) from 
processing of Crandon concentrate. 

JAN H. REli1ERS AIm AS'SOCIATES USA INC. 
HOUSTON I TEXAS 



A=ax Base Metals 
Carteret, New Jersey 

Exxon Minerals Co~pany 
Houston, Texas 

GOLD PROJECTS 

Year 

1965 

1970 

1971 

1972 

1985 

1986 

Assi£:1::e~t 

Evaluate the conversion of a gold 
refinery froo sulfuric acid-boiling 
to aqua regia treat=ent. 

Evaluate the use of titaniu= bla:1ks 
instead of gold foil for cat~ode 
starting sheets. 

Evaluate the economics of in-situ 
hypochlorination for treatment of 
refractory gold ores. 

Develop wet chlorination technique 
for solubilization of gold. 

Develop new technologies for preci­
pitation of gold from solution. 
En8ineering evaluation of Arseno 
process for recovery of gold from 
Arsena pyrite. 

Developoent of equip~ent and research 
procedures for roasting of cocplex, 
high arsenic, pyritic gold concen­
trates. 

JAN H. REIHER~ AND ASSOCIATES USA INC. 
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A~ax Base Metals 
Carteret, New Jersey 

Exxon Minerals Company 
Houston, Texas 

LE.~, ZI~~C, TI~l PROJEC7S 

Year Assi2n::e:1t 

1966 Develo? technology for · recovery of 
tin fro~ black copper refinery sli~es. 

1969 Develop purification processes for 

1 0- , , 1_ 

1973-75 

1973-76 

1981-83 

1983-84 

1984 

Develop technology for recovery of 
cobalt and cad~iurn from cementation 
cake generated during 1st stage 
purification of pregnant zinc sulfate 
leach liquor. 

Develop and evaluate RLE technology 
for recovery of copper, lead and 
cobalt values from copper dross. 
Evaluation of various processes for 
purification of pregnant zinc leach 
liquors. 

Design and operate an integrated zinc 
mini plant for evaluation of zinc 
concentrate response to RLE and SG 
processing. 

Evaluate, technically and economically 
the free world's major zinc refineries 
Develop operating costs. 

~ 
Develop a seriatim of major lead 
smelters and assess their technical 
competitiveness. 

JAR H. REIHE~S AND ASSOrIAT;:S 1IC:~ l).lr 
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Max Base !1etals 
Car:eret, Ne~ Je~sey 

NICKEL PROJEC7S 

Year 

1968 

1972-73 

1974 

Assi2.n::ent 

I~?rove the purity of nickel sulfate 
salts generated in nickel pla~t 
evaporation of liberator acid. 

Evaluate the p=ocess c~e~is:~y of 
nickel-a=::lorliu::1 ceu:,le salts fc~ 
production of a hi6~ purity nickel 
oxide inte~ediate product. 

Evaluate leaching processes employed 
at Port Nickel refinery. 

Improve technology for production of 
nickelic oxide. 

Eliminate selenium impurity conta::1ina­
tion of nickel powder product. 
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POLLUTIO~ A3AT2-!::~~T & E?FLU::~;T T?.EAr.-S:~T P?,OJECTS 

Connan'\' 

Ar:.a:x Base Metals 
Carteret, New Jersey 

Year 

1969 

l a-~ .. I 1. 

1972 

1973 

1976 

Assign::.ent 

Develop technology for treating copper 
nitrate effluent fron zirconi~~ 
rolling operations . 

Select, i~stall and su~.~er:ise O~CT-~~O~ !,, __ c.~ .... "1 
of a pilot high energy . scr~bber for 
re~oval of arsenic co=?ouncis fron 
roaster gas. 

Assist in defining process chemistry 
for water treatment plant for all 
effluents from zinc refinery. 
Inventory, characterize and develop 
treatment chemistry for cell effluent 
streams from a gold, silver, platinu~ 
metals refinery. 

Startup of the ~et gas cleaning circuit 
of a sulfuric acid plant fed by a 
oolybde~uw sulfide conversion plant. 
Treat~ent of wet gas scrubber effluent. 

JAN H. REIHERS AND ASSOC1ATES USA INC. 
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General: 

RES U M E 

A. D. ZtXK~L 

u.s. citizen by bir:h 
Born 1941 - Bethany, Missouri 
~~rried ~ith t~o children 

Education: B.S. Metallurgical Engineering, 1964 
~issouri School ef ~ines 

Military 

_. . 
.:.~g:..::ee:.-:.::g, 1 °;'''' ... ,.,0 

Colora~o School of Mines 

D.Sc. Metallurgical Engineering, 1967 
Colorado Scheol of Xines 

Service: U.S. Army Corp of Engineers, 1967~1969, Captain 

Languages: Some Spanish, Portuguese, French, Ge~an 

Patents: U.S. Patent 3,947,561, 1976, Mercury Re~oval from Sulfuric Acid Canadian Patent 1,035,544, 1978, Mercury Re~oval fron Sulfuric Acid 

1986 to date Jan H. Re~=ers and Associates USA Inc. 

1984-1986 

1984 

1982-1984 

1980-1982 

1978-1980 

Became principal in 1986. 

Exxon Minerals Comoanv 

Manager of Technical Services, responsible for providing technical support in mining, metallurgy, civil, environmental, mechanical, geotechnical and electrical engineering to company copper, uranium and . gold operations and copper, zinc and lead develDpment projects and acquisition studies. 

Senior Staff Advisor, responsible for developing business strategy and tactics for marketing products from zinc-copper-lead mine. 

~~nager of Hinerals Processing, responsible for developing new and improving existing processes and providing technical support in metallurgical engineering to company operations, projects and acquisition act~vities. 

Manager of Business Environment and Commodity Analysis, responsible for supply/demand/price forecasting for commodities of interest, assessing the business environment in countries of interest for current and .potential operations, and negotiating entry permits for these countries. 

Manager of Minerals Processing Research, responsible for estab1ishing i programs, staffing, and facilities for minerals processing and extractive metallurgy research and technical service in support of company's ne~ly established minerals business. 

JA..J.I H. REIHF.?~ AtID A$S(I("1 ATES tI~A HU'" 



Resu~e - A. D. Zunkel (cont'd) 

St. Joe Xine~als Cor~oration 

19i6-l9i8 Gene~al Superintendent, Monaca Zinc Scelt~~, responsible fer ope~ation and maintenance of 180,000 MTPY electrothe~ic zinc snelte~ e~ploying 1600 sala~y and payroll personnel. 

19i5-19i6 S~perintendent, Roaster-Acid Depart~ent, responsible for operation and maintenance of 1200 MT?D roaster-acid co~?lex in zinc swel:e~ e~?leying 9 roasters, 6 acid units, and 80 salary and payroll pe~senne~. 

19i2-l9iS Manager of Extrac:ive Metallurgy, responsible for providing technical support in extractive metallurgy to co~pany zinc, zinc oxide, leac, 
silve~, gold, iron pellet, and copper operations, projects and acquisition activities. 

1969-l9i2 Senior Extractive Metallurgist, responsible for planning and executing research projects to ioprove roasting, sint~ring, furnacing, and refining processes at Monaca, PA zinc smelter and Herculaneum, MO lead swelter. 

196i-1969 U.S. A~v 

Responsi~le fer nondestructive testing laboratory involved in quality control ictivities on Apollo Program tanks, fuels, and oxidizers. 

TECn~~ICAL SOCIETIES 

Me~ber of: American Institute of ~ining, Metallurgical and Petroleum Engineers CAIMI), 1987 President-elect, 1986 Vice President, past Chairman of Publications, Progr~m, Long Range Planning~ 'and Education and Professional Affairs COIT~ittee, and Board of Directors Member. 

PUBLICATIO~S 

Canadian Institute of Mining and Metallurgy (ClMM) 
Institute of Mining and Metallurgy (IMM) 

"Them.odynarnics of the TiS-TiS 2 System", Australasian Institute of Mining and Metallurgy Transactions, 196i. 
"Thermodynamics of the PbO-As 2 0 3 System", Metallurgical Transactions AIME, 1968. 

"Thermodynamics of the PbO-S0 2 0 3 System", Metallurgical Transactions 1969. 

"International Sulfide Smelting Symposium", Editor, TI1S-AIME, 1983. 
"Complex Sulfides S)rmposium", Editor, TIIS-AlME, 1985. 

JAN H. REIHF:P. ~ AND ASS('r.:ATES USA INC. 



St. Joe Minerals Corporation 
Monaca, PA . 

Exxon ~i~erals Ce~?an: 
Eous:on, Texas 

COPPEl', PROJECTS 

Year 

1973 

1974 

1978 

1980-81 

1982 

Assign=:ent 

Evaluation of QSO? precess for appli­
cation at El Pachon. 

Process selection and design for El 
Indio gold-copper concentrates. 

Evaluatie~ of =illi~g alternatives 
Los Bronces expansion. 

E'Jalua tion of sne1 t ing al tena ti ves 
for Chagres, including present and 
potential future processes. 

Evaluation of Chagres reverb furnace 
for energy utilization improvement. 

Conceptual design of and cost estimate 
on copper mine-mi1l-smelter complex 
in Portugal. 

1985 Evaluation of milling alternatives for 
El Soldado expansion. 

Identification and solution of H2S0~ 
plant catalyst degradation. 

JNI H. REIHER~ AND ASSOrlATF:C; ,,~.\ nJr 
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LEAD A~~D ZE~C PP.OJEC:S 

St. Joe Minerals Corporation 
Monaca, FA 

Exxon Minerals Company 
Houston, Texas 

Year 

1969-iO 

1970-i2 

1970-75 

1972-74 

1973 

1973-75 

1974-75 

1974-76 

1975 

1976-78 

1980-82 

Detailed analysis of elect=othe~-ic 
zinc process for i=prove=e~t 
opportunities. 

Evaluation of QSL process for a??~~­
cation at He=c~la~e~=. 

Desig~ and executicn of progra= to 
improve quality of photoconductive 
zinc oxide, including comple~e 
reactor redesign. 

Improved throughput rates and product 
quality for ~inc roasting and 
sintering operations. 

Evaluation of processing ~e~~ocs for 
cadoium plant residues. 

Evaluation of constructing and opera­
ting an electrolytic zinc plant in 
Israel, including development of 
capital and operating costs. 

Evaluation of all available processes 
for removing mercury from sulfuric 
acid. 

Evaluation of cyclone s~elting for 
application to zinc processing. 

Develop, install and operate process 
for removing mercury from sulfuric 
acid. 

Redesign zinc metal condensers to 
increase recovery and decrease blue 
powder formation. 

Zinc smelting/refining technology 
evaluation for potential smelter 
replacement. 

Design air atomized zinc dust produc­
tion unit for cadmium cementation. 

Zinc smelter modernization study. 

Design and cost estimates on zinc 
refinery to process Crandon concen­
trates. 

1982 Evaluate existing zinc refinery for 
acquisition. 
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Lead and Zinc Projects (con'd) 

Co::oanv 

Exxon Minerals Co=?any 
Houston, Texas 

'. 

Year 

1984 

1984 

198':' 

1985-86 

Assi£!1::e:;t 

Develop~ent of business plan for 
Crandon zinc, copper and lead concen­
trates. 

Evaluate existing lead oine-~ill­
s=elter for acquisition. 

Ce=;a=iscn of existing and new lead 
s=elti~g precesses for installation 
at potential lead s~elter acquisition. 
Redesign and reestimate Crandon mine­
mill to lower costs and improve 
profitability. 

J AA H. REIMERS AND AS S('rIA He; I:~ ~ 'T'Ir' 



pp~CIoes ~ITTALS PROJECTS 

St. Joe Minerals Corporation 
Monaca, PA 

Exxon ~li~e~als Co=?any 
H01.!st::::n, Texas 

Year 

1973 

1973-74 

1984 

1986 

1986 

1986 

Acquisition study for Cobalt, Onta~~o 
silver refine~y .. 

Start-up and process i~prove~e~t on 
Cobalt, Ontario silver refinery. 

Design oxide ore processi~g pla~t for 
Ha~:,our Lights. 

Select and pilot test roasting techno­
logy for Harbour Lights sulfide ore. 
Design sulfide processing plant for 
Harbour Lights. 

Risk analysis on Harbour Lights 
roasting plant. 

Evaluation of Arseno Process for use 
on Harbour Lights gold concentrates. 



HISCELL;;~:::OlJS PROJECTS ~;n I~'''V:::S7IG'-\TIO~~S 

Co:::';) an y 

St. Joe Minerals Corporation 
Monaca, PA 

Exxon ~i~erals Co=?any 
Houston, Texas 

Yea:-

1970-78 

1973 

1978-56 

1979-81 

1981-83 

1982 

Assign::erlt 

Confidential acquisition e~aluations. 

Evaluation of proprietary processes 
for al~inu~ and ~agnesiu~ procuc~io~. 

Con£ide~~ial acq~isi:ic~ evalua:ions. 

Develop improved uraniu~ extraction 
process. 

. Evaluation and comparison of new 
methods of ore sorting for copper 
and uranium ores. 

Evaluation of vanadium recovery from 
f1exicoker residues. 

JAN H. REIHf.?S AND ASSOCIATES 'IC:A Tllr 



General: 

Education: 

Xili:ary 
Se:-v:'ce: 

Languages: 

Patents: 

RES U M E 

W. R. N~ S~~LGROVE, P. ~~2. 

Canad~a~ citizen ~y birt.h 
Be:-~ 1925 - Vancouv~r, B.C. 
Ma:-ried with three children 

B.A.Sc. in Metallurgica! Engineering, 1949 Uni~e=sity of Bri:is~ Columbia 

1943-19~5 Royal Canadian Air Force - Pilot; Pilot Officer 
50=e Portuguese and Spanish 

Inventor of Canadian Patent No. 809,647, U.S. No. 3,504,429 and U.K. No. 1,067,297 and other countries, pertaining to continuous casting of anodes for copper refining. 
Inventor of U.K. Patent No. 1,290,672 pertaining to the treat~ent of scrap copper alloys by hydrometallurgical and electrolytic techniques to recover their main constituents. 
Co-inventor of U.S. Pat.e~t No. 4,108,639 "P:-ocess for Recovering Pla:inu~ Group Metals from Ores also Containing Nickel, Copper and Iron". Also paten"ted in other countries. 

CONSULTING A!'iD INDUSTRIAL EXPERIENCE 

19]4 to date Jan H. Reimers and Associates Inc. 
Became principal in the firm in 1980 ... . 

~. " 

1970 - 1974 A. H. Ross & Associates, Toronto, Canada 
Associate in firm of consulting metallurgical engineers specializing in non-ferrous milling and .extractive metallurgy. Worked on copper, zinc, lead, nickel, molybdenun and precious metals projects. One patent. 

1964 - 1970 British Ceoner Refiners Ltd. 1 Prescot, Lancashire, England Chief Metallurgical Engineer and Member of the Board of Directors. Included responsibility for electrolytic copper refinery project from conceptual stage to commissioning. Independent consulting on copper electrowinning plant and electrolytic silver refinery. Two patents. 

1963 - 1964 Comnania Espanola de Minas de Rio Tinto, Madrid, Suain 
Feasibility studies for new copper smelter. 

1953 - 1962 Rhodesian Selection Trust Groun 
a) Assistant to the Consulting Metallurgical Engineer, London, England . 

.JAN H. REIMERS & ASSOCIATES INC. 
METALL.URGICAL CONSUL.TING ENGINE[RS ________ _ 



Resu~e - W. R. N. S~el2~cve (cont'd) 

Rhodesia~ Selec~ion Trus~ Grou~ (cont'd) 
b) Chief Research Officer, Northern Rhodesia (no~ Za~bia). Se~ up and opera:ed a metallurgical research and develop~ent laboratory for the Group ~ines. 
c) Cooalt Plant Su?erintendent, N'dola, Zaw~ia. Fluosolids roasting and electric s~elting of a copper-cobalt concentrate. Developed and piloted a hydro~e~allurgical ~-~cess ~~r t~~~-~~g su'-'na-=-r~a--ec' c~n~Qn·~-~ 

:-'-"" ."" .. _Q~-.. -r- ... 1..- ...... ~1.. .... '-_ ...... c:ll..e. d) Assis~ant a':1c Ac:i~g Smelter Super:"nter:cenc, !-!ufulira, Za:7'.~ia. Large cop?er s~elter. 

Research Assistant; '-lorked on urc.n:i.urn extraction. 1949 - 1952 Plumbu~ S/A - Brazil 
Chief Metallurgist in charge of small lead s~elter, refinery and electrolytic silver refinery. 

TECHNIC~~ SOCIETIES 
Me!:'lber of: Association of Professional Engineers of Ontario; designated as Metallurgical Consulting Engineer. 

Canadian Institute of Mining and Metallurgy (C.I.M.M.) 
American Institute of Mining, Metallurgical and Petroleum Engineers (A.I.M.E.) 
Institution of Mining and Metallurgy (I.M.M.) London, Englan~ PUBLICATIONS "Chibulurna Cobalt Plant", Extractive Metallurgy of Copper, Nick,~l and Cobalt, Lnterscience Publishers, ~.e~· York, . 1961 
"The Continuous Casting of Anodes at British Copper Refiners Limited", co-author with M.J. Barber, Institute of Metals, Internationa] Conference "Copper and its Alloys", Amsterdam 1970 "A Hydrometallurgical Process for the Recovery of Copper and Zjnc frem Alloy Scrap", paper presented at the Canadian Institute of" Mining and Metallurgy, Montreal 1978 
"The Recovery of Values from Non-Ferrous Smelter Slags", co-author '-lith John C. Taylor, P. Eng., ClM Conference, Halifax 1980 "Considerations in the Modification of Existing Non-Ferrous Smelters", co-author '-lith John C. Taylor, Kunming, China 1984 "Impurity Removal and Byproduct Recovery in Non-Ferrous Smelting", co-author with John C. Taylor, CI}1 Conference, Vancouver 1985 

.JAN H. REIMERS &. ASSOCIATES INC. 
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RES U ~ _ 

JOHN C. TAYLOR, P. ~~2. 

Ga:1era1: Born 1932 - Married - Three children 
Citize:1ship: Canadian citizen by birth 
Ecuca::'C:1: 

~.i1i tary 
Service: 

Languages: 

Ele=e~ta=y and High Sc~ocl, Gra~e 13, St. A~dre~'s Colle;e, Aurora, Ontario - B.A.Sc., Me:allurg:cal E~gineer!ng, University of Toronto, 1958 
1952-1958, Lieutenant with the 48th Highlanders of Ca~ada, final position Battallion Training Officer 
Some French 

CONStJi_TING .A.,;.~D INDUST?,!.A.L EXP::?!E~~CE 
1973 to date Jan H. Rei~ers and Associates Inc. 

1972 - 1973 

1969 - 1972 

1966 - 1969 

1963 - 1966 

Becane principal in the fi~ in 1980. 
Inte:-:1ational Nickel Co. Ltd .. CODner Cliff, Ont'ario 
Assistant Division Metallurgist, responsible for ~ll input data used in production schedules, metallurgical forecasts, accounting, evaluation, environmental calculations and managenent reports. Acted as in-house consultant for the Ontario Division. 
Supervisor of Recruiting and Employment (Ontario Division) responsible for the operation of a six-man department whose function was to recruit staff employees, both technical and non­technical, admiLister personnel policies, ·manpower planning, pre­employment medicals, and preliminary training of new employees. Also responsible for budgeting and cost control ' within the staff personnel department as a whole. 
Assistant Plant Metallurgist assisting Plant Metallurgist in administering the sampling, analytical and quality control department. Special assignments included meeting the customers as a technical representative, mainly in the area of iron ore agglomeration, and completing special metallurgical calculations for senior management. Final project comprised the co-ordination of a computerized on-stream analytical system for a 27,000 TPD mill. This included limited computer control of some areas of the process and complete data logging facilities using an I.B.M. system. 

Superintendent of Pelletizing Plant responsible for the operation, maintenance, scheduling of two iron are pelletizing machines and a force of 80 hourly-rated employees. During this period the second line ~as successfully started up and brought on-line to bri~g the plant capacity up to 3,000 LTPD. 



Resune - John C. Tavlor (cont'd) 

1961 - 1963 

1960 - 1961 

,Inte:-:1ational Nickel Co. Ltd. (cont'd) 
Pellet Boss at the Pellet Plant responsible for plant testing and development. Assisted ~ith scheculing-ope~ations, t:-ouble-s~oot~ng and direction of hourly-rated labour "force. 
Process Engineer in Roaster-Kiln and ~~~cnia Leach De?ar:=ents 

~" carrying out general test work, special ~etallurg~cal evaluat~ons 
an~ assisting supervision in on-site ins~ecticn during t~e 
constr~c:ion phase of the pla~t expansion, a~d relievi~g superviscrs as required. 

1959 - 1960 Grad~ate Engineer in the Smelter Reduction Section carry:~g out special assignments, assisting in pe:-sonnel and labour :-( "lat ions work, and trouble-shooting in ·the smelting process. 

Noranda Mines Ltd., Iron-Sulnhur Division, Port Robinson. (l-:1tario and Sulohuric Acid Djvision, Cutler, Ontario 
1958 - 1959 Technical Assistant responsible for sampling, laboratory, plant testing, pelletizing and gas cleaning operations. 

TECF~ICAL SOCIETIES 

Me::ber of: Association of Professional Enginee:-s of Ontario; desig:1a:ec as Xetallurgical Consulting Engineer. Made an Officer in the Order of the Sons of Martha, an honorary society, in 1985. 
Canadian Institute of Mining and Metallurgy (C.I.M.M.) 
American Institute of Mining, Metallurgical and Petroleum Engineers (A.I.M.E.), past Chairman of the Pyrornetallurgica1 Committee, TMS-AL'1E, and co-editor of "Copper Smelting-An Update", 
AL~E, 1982 " .. 

PUBLICATIONS "Iron Ore Agglomeration at Copper Cliff", AIME Symposium, Pittsburgh 1965 

"Recent Trends in Copper Ex~raction", Efficient Use of Fuels Symposium, Chicago 1974 

"Occupational Health and Safety in HE!tallurgical Plants", 
Canadian Mining & Metallurgical Bulletin, June 19i8 
"Approaches to Dust and Fume Control in Copper and Nickel 
Smelters", AlHE, New Orleans 1979 
"The Recovery of Values from Non-Ferrous Smelter Slags", co-author with W.R. Snelgrove, ClM Conference, Halifax 1980 
"Copper Smelting - An Overview", co-author with.D. B. George of Kennecott and Dr. H. Traulsen of Lurgi, AIME, Dallas 1982 
"The Future of Lead Smelting", co-author with Jan H. Reimers, International Sulfide Smelting Symposium, AI~lE, San Francisco 1983 
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Resu~e - John C. Tavlor (cont'd) 

PUBLICATIONS: "Non-Ferrous Metallurgy - A Source of Sulphur Products", SULPHUR-84, Calgary 1984. 

"Considerations in the Modification of Existing Non-Ferrous Smelters", co-aut~ored ~ith W.R. Snelgrove, Kunming, China 1984 . 
. "Impurity Removal ar,-j Byproduct Recovery in Non-Ferrous S:7lel ting", co-a .. uthored with W.R.N. Snelgrove, Cl!1 Conference of Hetallurgists, Vancouver 1985. 

"Start-u? of He:allurgical Plants", AI~..E A.:1nual Mee~ing, 
Ne~ Orlea~s 1986. 

JAN H. REI MER S & ASS 0 C I ATE!3 INC. ---------------_ . M(TAl.l.U"CICAl. CONSULTINC [""CIN[["9 _______________ ~ 
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P~~!IAL LIST OF CLIE~TS TO DATE 

Ca~acian Cc~~anies 

3e~hl~he~ Copper Corporation, Ashcrcft, B.C. 3=inco Li~ited, To~onto, Ont. 
3r~nswick Mining & Smelting Corporation, Toronto, Onto Ca~?bell Chi~ouga~au ~ines L~ci., Tc~onto, ant. Ca~a~~an Copper Ref~ners Ltc., Mon~~eal, Que. Canadian Industries L:~i~ed, Tc~c~:o, On:. Cc=:ncQ L:d., Montreal, Que. Cyprus ~~vil Mining Cor?oration, Vancouver, B.C. , E;uity Mining Corporation Ltd., Vancouver, B.C. Esso Minerals Canada, Calgary, Alta. Great Lakes Nickel Ltd., Toronto, Onto Hudson Bay Mining & Smelting Co., Flin Flon, ~An. Lacana Mining Corporation, Toronto, Ont. Noranda Mines Limited, Toronto, Onto .Phillips Barratt Kaiser Engineering Ltd., Vancouver, B.C. Phillips Cables Ltd., Brockville, Onto Place~ Development Limited, Vancouver, B.C. Rio Algon Mines Ltd., Toronto, ant. Sherritt Gordon Mines Ltd., Toronto, ant. 

January, 1986 

Texasgulf Canada Ltd. (now Kidci Creek Mines Ltd.), Toronto & Ti~nins, Onto United States Co~oanies 
The Anaconda Company, Butte, Montana & Denver, Colorado Cerro Corporation, Ne',ol York, NY Cities Service Company, Hew York, NY & Atlanta, GA Continental Oil Company, Denver, CO Cyprus Mines Corporation, Los Angeles, CA and Bagdad, Arizona Dow Chemical Company, Midland, Michigan Ethyl Corporation, Baton Rouge, LA Exxon Minerals Company, Houston, TX Fre~port Sulphur Co. (Freeport Minerals Co.), New York, NY . Getty Oil Company, Los Angeles, CA Hecla Mining Company, Kellogg, Idaho HO'..;e Sound Co. (Ho·wme t Co rp. ), New York, NY Kennecott Copper Corporation, New York, NY and Salt Lake City, Utah .l'10lybdenum Corporation (If America, Pit tsburgh, FA Monsanto Chemical Company, St. Louis, Missouri The New Jersey Zinc Co. (Gulf & Western), Palmerton, FA Ne~~ont Mining Corporation, New York, NY Olin Corporation, New York, NY St. Joe Zinc Co. and St. Joe Minerals Corporation, Monaca, PA SKF Steel Inc., Avon, Connecticut Southwire Corporation, Carrollton, GA Tennessee Copper Company (Cities Service Co.), Copperhill, Tennessee Texas Instruments Inc., Attleboro, Massachusetts Texasgulf Inc., Stamford, Connecticut Williams Strategic Metals, Denver, Colorado 
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Eurooean Conoanies 
I/S Anortal, Oslo, ~or~ay A/S ~rdal og Su~~cal Verk, Oslo, Nor~ay Boliden ~etall AE, S~ellef~eha~l, S~ede~ Bor Mining & S=el:i~g Enter?rise, Beograd, Yugoslavia Elke~ A/S, Oslo, Nor~ay E=.~resa de Desenvolvi=ento Mineiro de Alentejo, E? (E.D.~.A.), Lisbca, Port~gal 
Gr~nges International Mining, Stockholm, S~eden Hellenic Ind~st:ial ~ Mining Invest~ent Co., Athens, Greece 
Norsk Hydro A/S, Oslo, Nor~ay Cut~~u=?U Oy, Eels:~~i, ::~land Qu:=:ca de ?or:~gal E.? (QUIM!G;~), Lisboa, Portugal Rio Tinto Mi~ing Co. (RTZ), Londo~, England Selection Trust Li=:ted, Loncon, E~glar.d S~elter Corporation of Ireland Limited, Dublin, Ireland Australian COIDnanies 

Australian Mining & Smelting Ltd., Melbourne, Australia & Bri~t0l, England 
CRA Limited, Helbo~rne Electrolytic Refining & Smelting Co. of Australasia Ltd., Port l~e:lbla, NSi; 
M.I.M. Holdings LL~ited (Hount Isa Mines), Brisbane, Queensland 
Roxby Management Services Pty. Ltd., Adelaide Sulphide Cor?oration Pty. Ltd., Boolaroo, NSW Western Mining Cor?oration, Xelbourne & Perth, WA Other Overseas Co~oanies 
Akita Zinc' Co. Ltd., Tokyo, Japan PT Aneka Tarnbang, Jakarta, Indonesia Atlas Consolidated Mining & Development Corporation, Manila, Philippines 
Banco Minera del Peru, Lima, Peru Dowa Mining Co~pany, Tokyo, Japan Kuwait Engineering Operation and Management, KSwait.· . -Mitsubishi Metal Corporation, Naoshima, Japan Philippine Associated Smelting & Refining Corp. (PASAR), Isabel, Philippines 
Sociici Nationale de Sidirurgie, A~gers, Algeria A. Soriano Corporation, Manila, Philippin~s 
GOVER~",}1E~T AND INTE?,-~ATIONAL AGENCIES 
C~~T, Government of Canad~ . Environllient Canada, Governme~t of Canada Department of Natural Resources, Government of New Bruns~ick 
Department of Industrial Development, Government of Newfoundland 
Ministry of Natural Resources, Gover·nrn.ent of Ontario Ministry of Economy, Government of Iran Ministry of Industry, Government of Nor~ay United Nations, New York and UNIDO, Vienna, Austria in connection with work in: Brazil, Burma, Indonesia, Iran. RESEARCH ORGANIZATIONS 
Stanford Research Institute, Menlo Park, California, U.S.A . 
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CO??::? PROJECTS 

Year 

Chibouga~au Smelter Inc. 1954 - 1958 Esti~ates of electric and flash 
s:::elters. Recovery of sulphur 
frc~ smelter gases. 

(Ca~?bell Chi~cugamau Mi~es Ltd.) 
Montreal, Canada 

Ro:::etales S-.A . .' 
Sa~ta Lucia, Cuba 
(:cr Kre~s & Cie, 
Paris, France) 

I~c~an Copper Corporation 
(with John Miles & Partners 
London, England) 

Eoliden Mining Company 
Stockholm, Swede~ 

Cerro de Pasco Corporation 
New York, N.Y. 
(for Arthur G. McKee & Co., 
Cleveland, Ohio) 

Rio Tinto Mining of 
Central Africa Ltd. 
Salisbury, Rhodesia and 
London, England 

Bor Copper Smelter 
Bor, Yugoslavia 
(for Arthur G. McKee & Co., 
San Francisco) 

JOr.1a Bergverk 
Oslo, Ndr,.;ay 

Khetri Copper Project 
New Delhi, India 
(for Arthur G. McKee & Co., 
San Francisco) 

Southwire Corporation 
Carrollton, Georgia, USA 

1956 - 1960 Advise on p1an~ing, desig~ and 
construction 0: co?~er roasting, 
leaching a~d e!ectroly:{c 
re:~n~ng plant for Hi~as ce 
Hatahar.1bre (in operation). 

1958 - 1969 Review of all copper s:::elting 
processes. Advise on design and 
building of electrolytic copper 
refinery. Flash smelter ~ith 
sulphuric acid plant, and 
refineiy no~ in operation. 

1959 - 1963 Investigation of various problems 
in connection with copper and 
pyrites. 

1960 - 1961 Partici?atio~ in study of copper 
smelter for Rio Blanco copper 
mine in Chile, South A~erica. 

1960 - 1964 Planning of copper and nickel 
s~elting and refining plant for 
Empress Mine (in -operation since 
1967) . 

1962 - 1963 

1964 - 1968 

1964 - 1968 

1965 - 1967 

Advise on modernization of 
Europe's largest copper smelter. 
Also production of sulphuric acid 
from smelter gases (modernization 
partly carried out). 

Studies of copper-zinc-pyrite 
processing facilities for mine 
in Northern Norway. 

Advise on studies and preliminary 
designs for copper smelter and 
electrolytiC copper refinery. 
Flash smelter has since been built. 

Advise on study of copper refining 
project (in operation since 1971). 

..JAN H. REIMERS & ASSOCIATES INC. 
""ETALLu.niICAL CONSULTING ENGINEERS 



,:. 

Copper Projects (cont'd) 

Co!':':';)anv 

Texasgulf Sulphur Company 
Ne\J York, N. Y. 

Great Lakes Nickel Li~ited 
Montreal, C,.naca-

Wester~ Min Lng Cor?oration 
Melbou:-ne, . ~ll~-::-alia 

Phillips Cabl~s Company 
Brockville, Ontario, Canada 

Conzinc Riotinto of Australia 

Verdigris Project 
Arizona, U.S.A. 

Joint venture of: 
Cities Service Co., Ne~ York 
Bagdad Copper Corp., Arizona 
Hecla Mining Company, idaho 

Bethlehem Copper Corporation 
Ashcroft, B.C., Canada 

Group consisting of: 
Bethlehem Copper Corporation 
Ne~ont Mining Corporation 
Noranda Mines Limited 
Placer Development Limited 

Continental Oil Company 
. Denver, Colorado 

Year 

1965 - 1967 

1966 - 1975 

1966 - 1972 

1968 

1968 - 1971 

1970 - 1971 

1971 - 1972 

1972 - 1973 

1973 

1972 

1973 

Copper smelting and re:ining 
studies in connection ~::h cievelc?­
went of large copper-silver-leac­
zinc ore~ocy in Ti~:.i~s, Ontario. 
Preliminary design anc detailed 
esti~a:es of s~el:ing and =efini~g 
plant for large lo~-gra~e c=?~e=­
nickel ce?osi: nea:- Thu~Ge= 3ay. 

Advise on planning of s=elcing anc 
refining facilities for important 
nickel-copper mines being developed 
in Kambalda area of Weste:-n 
Australia (nickel-copper flash 
smelter in operation at Kalgoorlie). 

Preli~inary study of copper smelter 
in British Columbia, Canada. 

Evaluation of Worcra continuous 
copper smelting process. 

Detailed study of large copper 
smelter ~ith extensive air pollu­
tion control facilities including 
sulphuric acid and elemental 
sulphur recovery. Also preliminary 
study of electrolytic copper 
refinery. 

Copper smelter study including 
comparison of smelting and sulphur 
recovery methods. 

Electric copper smelter study .. 
Study of Anaconda's Arbiter proces~ 
Comparison of following copper 
smelting methods: 

Elect~ic smelting 
Flash smelting 
Reverberatory smelting 

including detailed estimates based 
on preliminary designs. 

Copper smelter study including 
detailed estimates based on 
preliminary design . 

.JAN H. ~EIMERS & ASSOCIATES INC. 
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Copper Projects (cont'd) 

A/S 
Oslo, Nor;.;ay 

Cy?r~s Mines Corporation 
(Eagdad, Arizon:) 

A:~as Consolidated Mining & 
Develop~ent Corporation 
(A. Soriano Corporation) 
~~kati, Rizal, Philippines 

Texasgulf Inc. (now Kidd 
Creek Mines Ltd.) 
Toronto and Ti~ins, Ontario 

Granges Inter~ational Mining 
Stockholm, Sweden 

Canadian Copper Refiners Ltd. 
(subsidiary of Noranda Inc., 
Montreal, Quebec 

Coopers & Lybrand 
Phoenix, Arizona 

Bethlehem Copper Corporation 
Vancouver, B. C. 

Kuwait Engineering Operation 
and Management 

Kuwait 

Year 

1973 

1973 - 1975 

1973 - 1975 

1973 - 1977 

1977 - 1982 

1975 

1975 

1976 

1976 

1976 - 1977 

Ass:'::r;:::e:;ts 

Review of ~ode=nization ane 
ex?a~sion ?rog=a~ for electric 
cop?e= swelte= in Ncr:he=n Nor~a1. 

Ccppe= s~elting and re:ining 
studies, including flas~ s~elting 
and Nc=anca's ne~ c:n:i~u:us 

Copper s~elting and re::ning 
studies, including ~~accnca's 
Arbiter process. Copper flash 
smelter study ~ith detailed 
estimates based on preli~inary 
design. 

Detailed studies of copper smelter 
and refinery at Ti~~ins, Ontario, 
including recovery of sulphuric 
acid, silver, selenium and slag 
fu~ing. Participation in, and 
review of tonnage s~elting tests 
in Finland and Japan. 

General consulting services during 
'design, construction and start-up 
of production plant at Tir.nins, 
~hich went successfully on-line 
.in July, 1981 . .. . . 
Preliminary evaluation of metal­
lurgical processes for a project 
in Latin America. 

Review of coppe= electrolyte 
purification System. 

Review or copper smelting cost 
accounting. 

Review of copper concentrate 
treatment terms. 

Review and estimates of alterna­
tive copper .smelting and hydro­
metallurgical processes for 
extension of copper project in 
Mauritania, West Africa. 

JAN H. REIMERS & ASSOCIATES INC. 
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Copper Projects (cont'd) 

ComDanv 

Elkem A/S 
OsJ.o, Norway 

Equity Mining Corp. Ltd. 
Vancouver, B. C. 

Anaconda Company 
Butte, Montana, U.S.A. 

Weste=n Mining Corporation 
Melbourne and Perth, 
Australia 

M.I.M. Holdings Limited 
(Mount Isa .Hines) . 
Brisbane, ,Australia 

Anaconda Copper Company 
Denver, Colorado' 

Roxby Managenent Services 
Adelaide, South Australia 

Year 

1976 - 1978 

1979 - 1983 

, 0--
... , I I 

Evaluation of hydronetallurgical 
copper process baSed on chloride 
solutions, including detailed cost 
estinates baSed on ?reli~inary 
plant design. 

Conti~ui~g advice on furthe~ 

devele?~ent of precess. 

Revie~ of concentrate treat~Ent 
ter~s and process alter~ativEs. 

1977 Review of Arbiter process and 
recommendations to improve plant 
perfor:nance. 

1977 - still E'Jaluation and cost esti:1ates of 
in progr~ss copper processes, including lnco 

oxygen flash smelting and hydro­
metal1~rgy, in connection with 
copper-uranium project in South 
Australia. (See Roxby ~~nagement). 

1977 - 1978 Study of effect of oxygen enrich­
ment on reverberatory furnace 
perfor::lance. 

1978 - 1983 Economic and technical review of 
modern copper smelting and 
refining process alternatives. 
General consulting s~r-vices. 

1980 - still Copper and gold recovery aspects 
in 'progress of Roxby Dow~s (Olympic Dam) 

copper-gold-uranium project, 
including pyro- and hydro~etal­
lurgica1 alternatives. Detailed 
smelter estimates started 1982. 

Exxon Research & Engineering Co. 1980 - 1982 
Florham Park, N. J., U.S.A. 

Evaluation of ne~ copper smelting 
process. 

Kennecott Minerals Company 
Process Technology 
Salt Lake City, Utah, U.S.A. 

The Electrolytic Refining & 
Smelting Co. of Australasia 

Port Kembla, N.S.W. 

Superior Oil 
(for Brown & Root, Inc.) 
Houston, Texas 

1981 - 1982 

1981 

1981 - 1982 

Evaluation of the SMoe process. 
Evaluation of anode slimes 
treatment processes. 

Evaluation of copper smelting 
processes. 

Participation in smelting process 
selection for the Quebrada 
project in Chile . 

..JAN H. REIMERS &. ASSOCIATES INC. 
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Copper Projects (cont'd) 

CC::;:Janv 

Ke~necott Minerals Co. 
Salt Lake City, Utah, USA 

Ccdelco 
Chuquica~a~a, Chile 
(~o= Davy ~cKee Cor?, 
San Ra~on, CA, USA 

301~de~ ~e:all A3 
Skelleftehamn, Sweden 

E~presa de Desenvolvi~ento 
do Alentej 0 (ED!-1A) and 

Qui~ica de Portugal (QUI~IGAL) 
Lisboa, Portugal 

Denison Mines Li~ited 
Toronto, Canada 

tennessee Chemical Company 
Copperhill, Tennessee, USA 

Magma Copper Company 
San Manuel, Arizona 

Year 

1982 

1982 - 1983 

Ass:':::1~e;'lts 

Evaluation of Ccp?e~ and nickel 
refini~g process for Ea~b:':: 
copper-nickel ceposit. Ince~e~­
dent evaluation of Chine s~e~:e= 
revisions as required by ~?A. 
Detailed pla:1~i~~ cf ~e~ ~lash 
s;:::J.te:o, 

,.. . ana ~:s l~teg~a::c~ ~~:~ 

facilities. 

1982 Cleaning of copper converter 
process and ventilation gases. 

1982 - still Evaluation of s~elting and refinin 
in progress process alternatives for Sines 

Copper Project in Portugal. 

1983 Technical evaluation of copper 
smelter and refinery in Taiwan. 

1983 Review of copper smelting opera­
tions. 

1983 Investigation into converter gas 
handling. 

Sociedade Mineira de Neves-Corvo 1983 
(SOXINCOR) 

Review of concentrate treatment 
te~s and impact of the in~er­
action of contract factors. 

Lisboa, Portugal 

Kidd Creek Mines Ltd. 
Timmins, Ontario 

1984 Technical evaluation of a Top 
Blowu Rotary Converter. 

Williams Strategic Metals, Inc. 1984 - 1985 
Denver, Colorado, USA 

Evaluation, including pilot plant 
tests, of the CONTOP process to 
treat smelter byproducts. 

Phillips Barratt Kaiser 
Engineering Ltd. 

Vancouver, B. C. 

Mitsubishi Metal Corporation 
Naoshima, Japan 

Philippine Associated Smelting 
and Refining Corp. (PASAR) 

Isabel, Leyce, Philippines 

1984 

1985 

Audit of concentrate smelting 
contract and advice on negotia­
tions. 

Consulting services in connection 
~ith conventional smelter 
operations. 

1985 - still Technical -audit of smelter and 
in progress refinery operations, including 

sampling. General consulting 
-services . 

.JAN H. REIMERS & ASSOCIATES INC. 



LEAD AlIT) ZINC P?,OJECTS 

C=~~anv 

Z~~co de ~exico (Zincamex) and 
Cia. Mecal1urgica Peno1es 

:!exico, D.:. 

East Coast S~el:~~g & C~e~ical 
Co., Subsidiary of 3:uns~ick 
M~ning & S~elting Corporation, 
7oron:o, Canaca 

Noranda Mines Limited 
Toronto, Canada 

3u~a Cor?oration (1951) Ltd. 
~2ntu and Rangoon, Bu~a 
(through United Nations, N.Y.) 

Banco Minero del Peru 
Later: E~presa ~ineral del 
Peru (also known as Peruzinc) 
L1oa, Peru 

Standard Metals Corporation 
Deriver, Colorado 

Texasgulf Sulphur Company 
New York, N.Y. 

Sherritt Gordon Mines Ltd. 
Toronto, Ontario 

Tara Exploration and 
Development Co. Ltd. 

Dublin, Ireland 

Cominco Ltd. 
Montreal, Quebec 

Year Assig~~e~ts 

1958 - 1961 Cc~?arative esti~a:es 0: all 
processes, includi~g retorting, 
electrolytic zinc a~d I~perial 
Smelting Process (?la~t built at 

· Sal:illo, Mexico), 

1960 - 1961 St~=y a~d est:~ate~ of I~?erial 
smelter, includi~g l~ad a~d z~~c 
refining, and reco'.'ery of sulphur 
fro~ smelter gases (r~perial 

smelter built at Bathurst, N.B.). 

1961 Study including es:ilniltes of 
Imperial smelter (l!l~ctrolytic 

, b " V "" ... , "d PO) p.ant U:l.t at a..!.~ey!:le.!., .. ". 

1962 - 1965 Study and esti~ates of lead-zinc 
co~p1ex including electrolytic 
zinc, lead smelting nndrefining, 
and In~erial smelting. 

1964 - 1965 Review of estimates of, and 
and proposals on I~?erial Smelting 

1970 and electrolytic zinc. 

1964 - 1969 Technical and economic study of 
Imperial smelter,including refi­
ning of. zinc and lead and recov~ry 
of sulphur from smelter gases. 

1964 - 1968 Preliminary evaluation of all 
processes, including Imperial 
Smelting, vertical retort and 
St. Joe electrothermic. Subseque­
ntly, detailed feasibility study 
of electrolytic zinc plant, based 
on testwork on TGS zinc concentra­
tes (electrolytic zinc plant built 
near Timmins, Ontario). 

1965 Estimate of plant for producing 
electrolytic zinc from pressure 
leaching solution. 

1966 - 1968 Study of Imperial Smelter inclu­
ding refining of zinc and lead 
and recovery of sulphur from 
smelter gases. 

1967 Confidential. 

.JAN H. REIMERS & ASSOCIATES INC. 
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Lead and Zinc Projects (cont'd) 

Ethyl Cor?oration 
Baton Rouge, LA, U.S.A. 

G0ver~nent of I~an 
Tet:eran, Iran ~ 
(through U~IDO, Vie~a) 

S~elter Corporation of Ireland 
Dublin, Ireland 

Akita Zinc Co. Ltd. 
Tokyo, Japan 

Conzinc Riotinto of 
Australia Li~ited 

Melbourne, Australia 

Government of Ontario 
Ministry of Natural Resources 
Toronto, Canada 

Cyprus }~vil Mining Corp. 
Vancouver, Canada 

Cyprus Mines Corporation 
Los Angeles, CA, U.S.A. 

Australian Mining & Smelting 
(Europe) Ltd. 
Bristol, England 

Hudson Bay Mining & Smelting 
Company Limited 

Flin Flon, Manitoba, Canada 

Year ASS1£~~e~:s 

1967 Revie~ of lead swelting a~c 
refi~ing econo~ics. 

1968 - 1970 Study of possibilities for proces­
sing lead and zinc ores in Ira~, 
i~cluding ~aelz proceS3, I=?erial 
Swelting, electrolytic zi~c, slag 
fu~ing, blast fur~ace ~r.C elec:ric 
lead s~elting. 

1969 - 19iO Study of electrolytic zinc plant, 
including sulphuric acid recovery. 

1969 - 1972 Review of electrolytic zinc proce 
and plant design (80,000 tons/year 
electrolytic zinc plant operating 
since 1972 at Iiji~a, Japan). 

1976 

1971 - 1972 

1972 

1973 1974 

1975 - 1976 

1977 - 1982 

1974 

1974 - 19i5 

1976 

Confidential study. 

Evaluation of proposed Jo~nt 
v~nture with Billiton of Holland 
(150,000 tons/year electrolytic 
zinc plant at Budel, Holland). 

Report on feasibility of establi­
shing new zinc processing facili­
ties in the Province of Ontario. 

.. 
Evaluation of lead and zinc 
smelting economics. 

R~view of zinc and lead concen­
trate treatment te~s and revie~ 
of ne~ lead smelting processes. 

Updates of lead smelter economics 
and evaluaticn of TBRC and Kivcet 
processes for treatment of lead 
concentrates. 

Evaluation of new hydrometallur­
gical lead-zinc process. 

Advise on Budel Zinc Plant(Holland 
operations, including process 
changes and equipment additions. 

Modernization of zinc "melting, 
alloying and casting facilities, 
with special emphasis on pollution 
control. 



Lead and Zinc Projects (cont'd) 

C~::'Janv 

St. Joe Mine=a1s Corporation 
Xo~aca, PA, U.S.A. 

'Year 

1977 1978 

1978 - 1980 

1980 - 1982 

Societe Nationale de Siderurgie 1977 - 1984 
(SNS) ~ J~lgiers, Algeria 

Exxon Minerals Company 1979 - 1981 
Houston, Texas, U.S.A. 

The Anaconda Company 1979 - 1980 
Denver, Colorado and 
Butte, Montana . 

P.T. Aneka Tambang 1979 - 1980 
'Jakarta, Indonesia 

.' Sulphide Corpcra tion P ty. Ltd. 1979 - 1981 
Boo1a=00, NSW, Australia 

\ . : 

:anadian Government 1979 
Environment Canada 

;';estmin Resources 19B3 
lancouver, B.C. 

SKF Steel, Inc. 1984 
Avon, Connecticut, U.S.A. 

Ass:gr.~e !1 :s 

Zinc smelter modernization s~~cy. 
Feasibility studies of elect=olyti~ 
zinc pla~t ~ith detailed cos~ 
esti~ates based on preli~inary 

,plant design and a nu~be= 0: 
process al:e=natives. 

Studies of ne~ lead tec~nology, 
including s~elting, refining and 
hydro~etallurgical processes. 

Evaluate and advise on production 
proble~s at Ghazacuet electrolytic 
zinc plant. 

Zinc plant study, including evalua 
tion of p=ese~tand potential 
future processes. 

Study of process alternatives for 
recovering zinc and other values 
from copper slag. 

Study and basic engineering design 
of small electrolytic zinc plant. 

Study and estimates of elec:rolyti 
zinc plant addition to existing 
lead-zinc smelter. 

Technical review of papers on lead 
and zinc for ~ublication by 
Environment Canada. 

General comments on recovery of 
p~ecious metals in electrOlytic 
zinc plants. 

Evaluation of zinc production 
costs in connection with plasma 
smelting . 

.JA~ H. REIMERS & ASSOCIATES INC. 



= EiULaszm 

Cer.1':anv 

Freeport Sulphur Ce=pany 
New Orleans and New York 

Outoku:::pu Oy 
Pori, Finlanc 

NICKEL PROJECTS 

Year 

1957 - 1958 

r 

Assiznne;;~s 

Nickel processi~g cos: evaluation 
of Mao Bay projec: in C~:a 
(started operatic~s i~ 1959). 

elec:roly:ic nickel re:i~ery 
(startec o?erat~ons in 1960). 

Plan~ing of E=press Nickel Projec: i~ 
Rhodesia (in operation since 1967): 
(1) Rio Tinto Mining Co. 

London, England and 
Salisbury, Rhodesia 

(2) Rio Tinto Hanage~ent 
Services Ltd. 

London, England 

(3) Rio Algeo Mines Ltd. 
Toronto, Canada 

Great Lakes Nickel Limited 
Montreal and Toronto, 
Canada 

Western Mining Corporation Ltd. 
Melbourne and Perth 
Australia 

Conzinc Riotinto of Australia 
Melbourne, Australia 

Ethyl Corporation 
Baton Rouge, LA, U.S.A. 

1956 - 1958 

1960 - 1961 

1961 - 1962 

Comparison of various snelting 
methods for nickel ores, and 
detailed engineering esti=ate of 
reverberatory nickel smelter. 
Evaluation of nickel solvent 
extraction process and electro­
lytic nickel refining. 

Detailed engineering study of 
electrolytic nickel and copper 
refinery. 

1966 - 1974 Studies, including planning and 
review of testwork, detailed 
engineering studies and estimates, 
etc. of copper-nickel-platinum 
smelting and- refining facilities 
for low grade copper-nickel 
deposit near Thunder Bay, Ontario. 

1967 - still Studies and planning, including 
in progress advice on detailed engineering of 

metallurgical projects, including 
nickel refinery at Kwinana (in 
operation since 19iO), nickel 
smelter at Kalgoorlie (in opera­
tion since 1973), and other 
projects. Review of other nickel 
processes. 

1968 - 1971 

1981 

1968 - 1971 

Evaluation of possible application 
of Worcra continuous smelting 
process to nickel smelting. 
Nickel production cost study. 

Development and evaluation of new 
nickel-cobalt extraction and 
refining process. 

-



Nickel Projects (cont'd) 

CCr.inanv 

A. Soriano Corporation 
(Atlas Consolidated Mining 

Developcent Corporation) 
~~ni1a, Philipp~ne~ 

Ancn:r=;cus client 

Selection Trust Limited 
London, England 

Derry, Michener & Booth 
Toronto, Canada 

Kennecott Minerals Company 
Salt Lake City, Utah, USA 

Anaconda Minerals Company 
Denver, Colorado 

Environment Canada 
.\ Otta~a, Canada 

Year 

1968 - 19i2 

19i1 

1972 - 1975 

1978 

1982 

1983 

1985 

Studies "and planning of lateri:ic nickel projects including fer=o­nickel soelter in Pala~an, hyciro­metallurgical nickel plant in Mindanao, ar.d seg=egation process. 

Review of Greenvale ~ickel Project in Queensla~d, Aust=alia for potential partner in project. 

Advice in connection with electro­lytic nickel refinery and nickel smelting process selection for 
Agne~ Project, Western Australia. 

Evaluation of laterite nickel project in Oregon, USA, including cost esti~ates of proposed hydro­
metallurgica~ nickel plant. 
Evaluation of smelting and 
refining processes for B~bbitt copper-nickel de?osit. 

Revie~ of laterite and sulphide nickel mining and processing 
operations. 

General revie~ of nickel smelting and refining processes • 

. , A .. , u ., ~ t , • ~ -"" - - ~ - - - - .• - -

.. 
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HI S CELL.-\''iEOUS PROJECT S p~;D I~;VE SrI GATI():~ S 
Since 1953 a nu~ber of studies have bee~ carried out in fields other tha~ those listed under the previous headings. Some of the nore recent of these a-~ su~arized below. 

CO:::Danv 

L~IDO - assistance to the 
Gove::-:l!:ent of Inconesia 

Year 

1975 

Ontario Government - Royal 1975 Commission on Health and 
Safety of Workers in Mines 

Ne~foundland Govern~ent 1975 Dept. of Industrial DeveloPQent 

Canadian Government 1975 Environment Canada 

The Dow Chemical Company 
Freeport, Texas 

Ne~ Brunswick Government 
Dept. of Natural Resources 

Canadian Government 
Environment Canada 

Kennecott Copper Corporation 
Ne~ York, N.Y. 

New Brunswick Government 
Dept. of Natural Resources 

1979 C. 1983 

1976 

1976 

1976 

1976 - 1977 

1976 - 1979 

1978 

Review of the equi?=e~t and ~rai~ing prcgran required to i~prove the efficiency of the Mining and Metallurgical Institute of Banciung, Java, Indonesia. 

Description of the extractive metallurgical industry in Ontario which.outlines potential sources of hazards in the industry and highlights some of the current trends in process and plant design. 

Study of the feasibility of esta­blishing power-intensive metal­lurgical industries in Newfoundland including a comparison of power coits.from various sources. 

Sulp~ur containment review of Canadian nonferrous smelters with particular emphasis on the practical 
m~thods of sulphur fixation .. 
Revised and updated above report for publication. 

Confidential. 

Confidential. 

Review of processes for mercury 
control in gases. 
Review of processes for arsenic control in gases. 

Confidential study covering a number of metallurgical processes. 

Evaluation of byproduct iron ore process·using ~ chloride leach . 

.JAN H. REIMERS &. ASSOCIATES INr. . 
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~iscellaneous Projects and Investigations (cont'd) 

Year 

C-I-L Inc. 1978 
-len creal, Canada 

1984 

L :xxon Minerals Coo~an~.U.S.A. 1978 - 1979 
rlouston, Texas 

"ioranda Mi~es Li~i ted 
~o::onto, Canada 

'T Aneka Tambang 
rakarta, Indonesia 

1exas Instruwents Inc. 
\tcleboro, Massachusetts 

~acana Mining Corporation 
Coronto, Canada 

Kidd C::eek Mines Ltd. 
roronto, Ontario 

Royal Society of Canada 

Canadian Government, E.P.S. 

10-0 
J I ., 

19i9 - 1980 

1982 - 1983 

1980 

1980 

1982 

1982 

1984 

1984 - 1985 I Ottawa, Canada 
~ 
t:: . 

Thunder Basin Coal Co. (ARCO) 1983 -1984 
Wright, Wyoming 

Outokumpu Oy 1984 
Helsinki, Finland 

Granges Exploration Ltd. 1985 
Vancouver, B. C. 

CANMET, Canadian Government 1985 
Ottawa, Canada 

Review of Canadian nonfe~rous metal­
lurgical indust~y, with emphasis on 
sulphu:: recovery potential. 

Updated above study. 

Base metals processing cost 
cO:7lparisons. 

Rev~ew of cobalt recovery processes 
:0= treating arseni~al cobalt 
concentrates. 

!;tudy of proposed integrated zi:1c, 
lead and copper smelting and 
)"efining complex in Indonesia. 

Revision and update of above study, 
including cash flows, etc. 

Preliminary study of processes for 
gold. and silver recovery from scrap 
by electrorefining. 

Preliminary evaluation of pla~~a 
torch technology. 

. P::eliminary review of sulphur fixa­
tion methods app~icable to copper 
smelters. 

Peer Review of report by U.S./Canada 
Work Group on transboundary air 
pollution as it applies to non­
ferrous metall~rgical plants. 

Chairmanship of Control Committee 
reviewing the Federal Government 
LRTAP program. 

Technical review of alternative 
methods of fixing sulphur at 
Thompson, Manitoba. 

General consulting services, 
principally in material handling. 

Handling and processing of smelter 
gases. 

Technical evaluation of a copper 
smelter and zinc plant at F1in 
Flon, Manitoba. 

Assessment of methods of dry way 
chlorination of co~plex sulphide 
concentrates. 

~AN H. REIMERS & ASSOCIATES INC. 
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STATE OF ARIZONA 

DEPARTMENT OF MINES AND MINERAL RESOURCES ---­
ARIZONA MINING AND MINERAL MUSEUM 

Phone (602) 255-3795 1-800-446-4259 (IN ARIZONA ONLY) 

FAX (602) 255-3777 

NOTE TO READERS 

The following pages constitute a document titled Summary of 
Aguila Project) April 27J 1987. It has been received by the 
Arizona Department of Mines and Mineral Resources from an 
anonymous source. The Department of Mines and Mineral 
Resources has serious concerns about the validity of some of 
the information ~ontained in portions of the document. 

The Arizona Department of Mines and Mineral Resources is 
not responsible for the accuracy of the records, information, or 
opinions that may be contained in this document. We collect all 
available data on mineral properties regardless of our view of 
its accuracy. 

Please feel encouraged to discuss these concerns with the 
Department staff. 

1502 WEST WASHINGTON STREET, PHOENIX, ARIZONA 85007-3210 



Introduction 

Summary of 
Aguila Project 

April 27, 1987 

The Aguila Project is located approximately 5 miles south of Aguila, 
Arizona and consists of over 30,000 acres of leased and located mining 
claims. Maurice James is acting as agent for himself and other owners. 
The property is known to contain gold and silver. There is data to 

indicate that platinum group metals are present. 

Geological Studies 

During the last quarter of 1985, an exploration program covering four 

square miles of the land position was completed. Seven hundred soil 

samples were taken and twelve reverse circulation drill holes were 

completed. Test results indicate widespread existence of gold, silver and 

other platinum group metals throughout the sampled areas. 

The project geologist who supervised the 1985 program concluded a 
gold-platinum resource of approximately 20 million tons. This area is 
located in a one-section area of the land position. Based on the results 
of all of the drill holes, there is a strong indication that nearly all of 
the land position is related to the gold-platinum mineralization identified 
in the exploration program. 

Metallurgical Studies 

Several reports by Mountain States Engineering and Jan Reimers and 

Associates USA Inc. have been developed. The results of the studies 

indicate Aguila ore containing gold and silver can be recovered using the 

proprietary process. Upon substantial indication of investment interest 

and execution of a secrecy agreement, the basic process will be shown to a 
mutually agreed upon mining professional. 



OPTION PROPOSAL 

Payment to owner for option 11: $600,000.00. 
• Owner's geologist and investor representative will agree 

on the sample to be taken. 

Samples will be delivered to an independent engineering 
company for preparation and splitting. 
One split of samples will be given to owner for processing 

and assaying. Remaining samples to remain in possession 
of engineering company. 

• Upon completion of assays by owner and analysis of dore 
beads by an outside laboratory, the independent 

engineering company will process and fire assay their 

spl it of samples using proprietary procedures and under 

owners' supervision. Dore beads will be analyzed by 

laboratory of independent engineering firms's choice'. 

• Owner and engineering firm will do beneficiation studies 
with both owner and engineering firm to do assays as 

outl ined above. 

• Owner and engineering firm will cooperate on a process 
cost estimate. 

Payment to owner for option #2: $1,400,000.00. 

• Drill and sample per recognized procedures to define ore 
body and prove reserves. Develop and define the most 

economical process for treatment of ore. 

• Pyrometallurgical 

• Hydrometallurgical 

• Potential for sale 



OPTION PROPOSAL 
Page 2 

• Owner will do beaker-scale studies to confirm process and 

then build a one-ton-per-day pilot plant for minimum 
3~-day operation with results documented and repeated to 
show recoverable values and costs. 

• Preliminary design specs for commercial plant. 

Payment of option 13 will be as follows: 
• If studies and recovery are satisfactory, investor will 

pay owner $40.00 per ounce of gold contained in proven 
reserves investor purchases. 

• In addition, investor will pay license holder of 
proprietary technology on a sliding scale in relationship 

to the ability of technology to enhance the recovery of 

gold, silver and pgm. 



JAN H. REIMERS AND ASSOCIATES USA INC. 
Consulting Metallurgical Engineers 

P.O. BOX 420545 HOUSTON, TEXAS, USA .. n242-05.!5 

Principals: 
J.:. Hoffmann, FIMM, P.:. 

A.D. ZunKel, D.Se., P.:. 

!. 
',6 . . 

Ja~es I~te:~ational 
P.o. Box 873 
Bay~own, Texas 7752~ 

Dear Maurice: 

27 April 1987 

Teleohone: (713) 493·;''' ~1 

(713) 5a6·77~ 

Te!ex: 882314 
Telecopier. (71 3) .!.!O~ 

This letter will confi:~ that I cartici=ated in the develocrnent of 
sampling procedures and fire ass~y tech;iques for cete:~i~~tion of the 
gold con~ent of a composite sanple of Aguila are. 

Based on my discussions with the various personnel involvec 1n ~n:s 
work, and a review of the results obtained; it is my opinion that the 
preparative procedures and fire assay techniques used for deter~ining 
the gold content of the various precious metal bearing are samples 
were carried out in a reproducible fashion consistent with the 
stipulated process steps and with careful attention to detail. 

To substantiate this assertion, the results. of the actual fire assays 
are shown below in Table I. All samples for fire assay were splits 
from the same head sample. The head was an are composite from seven 
sampling sites on the Aguila property. The same fire assay fluxing 
formula was used in all cases, as was the amount of silver added for 
inqua:tation. The number designation for the samples refers to are 
pretreatments prior to fire assay. Samples with the letter 
designation X, are fire assay blanks. 

Affiliate: Jan H. Reimers and Associates Inc. Oakville, Ontario, Canada 

Principals: W.R.N. Snelgrove, P. Eng. and John C. Taylor, P. Eng. 
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Table I Assav of Acuila Ore Comcosite 

Sa~ole No. Silver Bead OPo Assav Oct 

2A 
23 

Avg of 2A+23 
2C 
2~ 
2:< 
3:\ 

3 ;.. 
33 

Avg of 3A-i-33 
3D 
SA 
53 

Avg of 5A+5B 
SC 
SiJ 
5X 
8 ~. 
83 

Avg of 8A~8B 
8C 
80 
8X 

Weight(~g) Gold Assay(%) 

41.5 
43.5 

4J.7 
39.5 
41.5 

41.7 

4~.6 

41.0 
40.0 

4~.9 

39.~ 
39.4 
41.~ 
4g.7 

4~.4 

4~.7 
40.5 

.085 

.149 

.193 

.0621 

Average value of Aguila Ore = (2A+23)+(3A+3E)+(5A+5B)+(8A+8B) =.0364* 
8 opt 

A review of the data above demonstrates the following. 

* The fire assay was performed with a high degree of 
reproducibility. This is confirmed by t~e consistent weight of 
the silver bead. Standard deviation in bead weight is only ~ 
0.74 mg. 

* The very low gold value obta i ned on the assay of combined 
beads 2X-i-3X ,fire assay blanks, demonstrate that inadvertent 
contamination of the samples did not occur. 

Additional confirmation of these results was obtained when individual 
samples from the sites used to produce the composite sample were fire 
assayed at the American Society for Applied Technology. These assays 
are shown below. 

*It should be mentioned that gold values in excess of ten times those 
shown above were obtained on samples subjected to special fusion 
pretreatments. However, these results are preliminary and subject to 
further testing. 
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Table II Assavs of Aouila Ore from Sites 1-7 
< 

Samole/Site No. Gold Assav (oot) 

AF-1 .04 
;"::-2 .'t33 
AF-3 .gl 
A-='-.! .~3 
A":'-~ __ oJ .~5 , .... ,.. 
rt': - 0 • ~ 6 

I! ;"'2-7 .~4 :.# 

.~ ... ~. e :: :. .:; e S8_= ~'l2._\.:e . 337 1 o~- - /~ . ~1 (ty fisc; joz . 
~ '- -

Conclusion 

Gold values of .~3-.~4 opt have been demonstrated for samples of 
Aguila are. These results have been confirmed both by fire assay of 
composite site samples of Aguila ore and separate fire assay 
determinations of individuals site saillples. 



.43,560 square feet in one acre 
5280 feet . ) . 2640 feet ) 320 rods' ) 1 160 rods ) Y: 1160 ycrc!s )Mile 880 yards )Mile 80 chains ) 40 chains ) 

1320 feet ) 
80 rods )1h 

440 yards )Mile 
20 chains ) 

208.71 feet on four sides, one cere 
4 roes) 16 Y: feet ) 

)1 )1 )c.'1oin ) rod 66 feet ) 25 links ) Sec:-icn_ ~ _ . _ Township-. - . _. _ Rcns;e.-. _. - . _ 

\. 

I 
.. .. J 

' 4-

I 

I 
I 
I 
i 

- ~,4,L) J ' . , I , i ,:, f..--*' '-
"-

"-
"-
l4 

13 18 
" ,,'"5 ( 

llvd 
I, l' ... ,.-"ai-i~T' c: ,- I "" I 

;C"':~a=F- ~ 
I t 

13/'~~; "- I I 
~ rT'\ 

"'-. / \ \ \...,J 

\ ~ 
\ 

\, 
\ 

y:;;r /..jp~iS.s i-vc/.'03.!J 61 
.~~ /1LS, . . ~OAM 31.7 

: 
; 

i 

! 



' : , . 

;, ; .' 



, 
" 

10 ECO~O~IIC GEOLOGY OF THE PLATI~U!'! ~IETALS 

cibility are different from those procluciLle ill the laL­
oratory and ha.~e not yet been determined. 

The s<'par!1tion 0 f t hc plat i l\lllll metals into sol ublc 
and insoluble fractions for analysis has alrea.dy been 
mentioned. The insoluble fnction is reduced by re­
pen-ted treatments \nth alkaline oxidizing fiu~es, and 
thereafter is gotten into solution. For scientific com­
parisons, these . twq fractions may be separ:1~ely ana­
lyzed~ as was done :ior the writer in 1945 by J onnson, 
~Iatthey and Co. wirh a sample or platinum metals 
contributed by the Goocb.e\\'s Bay :JIining Co., Aln..sk~ 
Ordinarily, howeyer, the soluble and insoluble frac­
tions n.re combined for finn-I analysis. The pre.5ence or 
black sand that cannot entirely be remo"ed from placer 
platinum metn.ls has already been noted. These re­
maining minerals go into solution a.t the refineries, 
either in the aqua regia, or along with the insoluble 
fractions that n.re tren.ted n"ith fiu:!es. lIence in~ariably 
there is giYen, eyen in superior commercin.l analyses, 
a. percentage of "impurities." This item includes the 
base metals that constitute the dross or the platinum 
n.lloys, the dross of any free gold tna: may be present, . 
ar.y lead shot, solder, or similar materi~ls not recog­
nized by the producer, and the base metals of the in­
cluded black sand. Recentinvest.igations have also 
shown that minute grains of chromit.e, chalcopyrite, 
and other minerals are intergl'own in some of the 
natural platinum alloys. Thus in the pla.tinum metals 
of the Goodnews Bay ~Iining Co., grains of chromite 
and chalcopyrite are clearly visibl~ in polished sec­
tions at magnifica.tions as Ion" as 50 diameters. These 
facts len.d to the conclusion thn.t the true dross of 
n~t.ural platinum alloys, e\'en in handpicked samples, 
is difficult to determine with precision. 

Chemical analyses of the natuml platinum alloys are 
of different classes, with dilierent degre€S of depend­
a.bility .. AnalysE:s are divided by the writer into two 
general clnsses, which are designated as superior and 
inferior nnnlyses. Superior analyses are considered to 
be t.hose \\herein the percentages of all the component 
p 1n.t inUlll metals arc determined, with or wi thout the 
bn.se metals of the dross. Exc~dingJy few such analyses 
are n.vailable of the platinum metals produced in for­
eign countries. Numerous ann.lyses of this kind hn.ve 
been ma.de by the U.S. Bureau of Slandards, and 
one was made by the U.S. Geological Sun·ey. ~rost as­
sayers are inca.pable of making high-f!ralle analyses of 
the platinum met.!1ls and alloys, and concerns which 
are capable of doing sHch analytical work do not 
always do so, as the cost may be prohibiti\"e. Another 
reason why such analyses, if maue. nrc not pnblisheu is 
thn.t it may be to the acl\·nnt!1ge of either the producer 

or the processor, or both~ that such results shoulcl not 
be generally known. The best analyses a\"aiIaLle to 
the wl'i tel' al'e tho~e mauc by J ohnson, ~lalt IlCY anJ 
Co., Inc., of ~Iah'erll, Pa., for the Goodnews Ba \' ':\lin­
ing Co. of Alaska. Few other superior alla.h'swes an-
pear in this report. • .. 

Inferior analyses include two general tYre~. One 
type, w mcn is the most prevalent, is essential 1 ~ an 
analysis of only that part of the samp!e \\hich

w 
dis­

solves in hot aqua reg:~ The insoluole fl'action~ who~ 
total ~eignt is known, is prese!lteci as osmium plus 
iridium, or perhaps n.s osmiridium. It commonly 
contains more iridium than osmium, as well as ruth­
enium n.nd small amounts of pln.tinum and rhodium. 
Therefore in such inferior analyses, the tenors of plat­
inum, iridium, and rhodium are too low, and the tenor 
of rutheniUln is neglected and rarely mentioned. Only 
the percentage of palladium is correct. The analyses 
of the platinum meta.ls from Russia, because one part of 
the iridium is separately stated, whereas another part 
is reported a.s osmiridium, a.ppe:l.l" to be or this type; 
many other analyses in this report are of similar 
character. 

A. second type of inferior analysis is one wherein 
only the soluble pln.tinum and palladium are reported 
and the soluble iridium and rhodium are added 
either to the platinum or to ·the insoluble fraction re­
ported as iridium plus osmium. This procedure is 
common practice where the alloy contains only small 
amounts of iridium, osmium, ruthenium, and rhodium. 
Such ana.lyses ha'Ve little value, but they cannot be 
ignored, because they shon" at least the tenor in pallad­
ium and no minimum tenor in platinum. E~amples of 
these are shown by the two mean analyses of Co­
lombian platinum published by Singe"'ald (1050, p. 
174). . 

The problem thus arises hon" to present and in­
terpret chemical ana.lyses that are available in the 
literature. If, in addit.ion to the percentages of some 
or all the platinum met.als, the contents of copper, 
iron, and other base metals n.re specifically st:lted, the 
latter percentages cn.nnot be ignored, and are stated a.s 
a part of the analysis with the implicit understanding 
that these tenors do not necessarily represent dross. 
If percentages of the Lase metals are not given, the 
golcl (which is commonly free gold) is deleted, and 
the analysis is recomputeu in terms of the platinum 
metals to total 100 percent. Even, howC\per, if the 
tenors of the base meta.ls n.re given, such recomputecl 
allilly~s of the pn.tinun1 metals n.lone ser.·e a tl~eful 
pUl'p05e in comparing eli fTerent alloys with olle an­
other, 
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JAN H. REIMERS AND ASSOCIATES USA INC. 

Principals: 
J.E. Hoffmann, FIMM 
A.D. Zunkel, D.Se. 

P.O. BOX 420545 

TO: Maurice James 
,-., 

FRO~: A. D. Zunkel (0 

Consulting Metallurgists 

HOUSTON, TEXAS 

17 October- 1986 

77242-0545 

Telephone: (713) 493-9441 

(713) 586-7740 
Telex: 06-982354 (Canada) 

SUBJECT: Status Report and Action Plan for the PG~ Projects 

This memo presents the current status of activities on the recovery of PGM's from ores, slags, and auto catalyst of interest of James International/Eagle Eye Mining Company and an action plan to progress t~ard commercial production. 

Cur:-ent Status 

Here is t~e status of activities cur~ently under~ay: 

Analytical Procedures 

My first assignment since being retained as a consultant ~as to find or develop an accurate and reliable analytical method for determining precious metals (PMs) and platinum group metals (PGMs) in ores, slags, and metals. The need for this work has arisen from wide discrepancies in analyses obtained from several laboratories on ostensibly the same sample of a variety of materials. This problem was confirmed on Montana black slag by significantly differing results obtained by Lakefield Research and ACS. Lakefield's results using fire as .say + AA and ICP finish were substantially lower than ACS' s using diges tion + DCP and I CP-MS • 

To resolve this problem, the decision was taken to develop with Applied Research Laboratories in Brea, California, a total digestion + DCP technique and conduct a two phase round robin with a number of analytical labs to determine who could provide accurate ' results using this method. Samples of black slag and Aguila ore prepared by Mountain States Engineering and a reference standard will be analyzed on the first round for Au, Pt, and Rh. The selected labs will be allowed to analyze the samples by any method they choose on the second round. Data will be analyzed, and the approp~iate method and lab recommended. 

The reference sample selected for use in the round robin is SARM-7, a Merensky Reef platinum ore from South Africa. This reference ~tandard was analyzed by ACS who didn't know it was a standard with these resu] ts: 

AffilIate: .Jan H. Reimers and ASSOCIClI'" Inc. 
Oakville, Ontario. Canada 

Principals: W.R. Snelgrove. P. Eng. and John (. I aylor. P. Eng. 
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\SARH-7 Analyses 
\ 

in 

Certified Values 
ACS ( average of 4 

analyses) 

i. Difference 

pp:l 

* average of 3 analyses -

Au Pt Pd Rh 

0.31 3.74 1.53 0.24 
0.37 2.66 1 .41 0.40 (0. 23) * 

+19 -29 -8 +67 (-4)* 
one outlying value discarded 

These data suggest ACS, while not within the desired 957. confidence levels on any element except Rh, are reasonably close and their results can be used for guidance until ~ither their accuracy is improved or a more accurate lab iden­tified. 

Mineralogy 

Samples of Aguila ore and Utah slag were sent ~o Hazen Research Inc. (RRI) in Golden, Colorado for mineralogical analysis to identify minerals present and potential opportunities for concentration. Results ~ere: 

Aguila ore - highly oxidized, non-sulfide-bearing, abundant hydrated 
iron oxides, highly altered to clays, some tramp metallics 

Utah slag - abundant metallics, copper-nickel matte, metallic lead, 
abundant spinels and silicates 

These results suggest that flotation and/or gravity methods may be applicable to what appears to be a lead blast furnace slag to recover values. This slag probably originated at Tooele, Utah. 

However, flotation is probably not applicable to the Aguila ore for concentra­tion. Gravity and hydrometallurgical methods should be tested. 

Gravity Concentration Tests 

Preliminary tabling tests were run on Montana black slag, Arizona cinders, and a purported heat treated Aguila ore sample at JB Laboratories in Phoenix, Arizona on 2-4 October 1986. 

Visual observations on these tests indicated the foll'Ning: 

o Montana black slag - significant concentration of contained matte prills 1n the 1st and 2nd concentrates with less in the middlings. The tails appeared reasona~ly free of matte prills. 

o Arizona cinders - silica seemed to be concentr~t~d in the 1st and 2nd concentrates. 
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o Heat-t:-eated Ag'..l:': ~ - nice pyrite concentrate present orr! 1st and 
2nd cuts with sig::~ ,lnt fine pyrite in middlings and tai~$ ,_ Presence 
of 'pyri te in this =::e doesn I t cake sense based on Rll mime::-alog:.f and 
high heat treat=e~ :perature. 

A cate=ial balance on t~e= ~s ~ill be calculated based on ACS a~~~yses ~he~ 
available. 

Another tabling test on =-:: ~guila ore was conducted on 10-11 Oc:tcober at JB 
Labs. Some concentrate ~~~ Jduced but did not appear to contain t=ne pyrite 
noted in the tests referre~ above. A material balance for this ~st will be 
calculated based on ACS ar:~ " ~s when available. 

While these tests show so== :ential for upgrading (or more precis~~y skimming) 
the various materials, we =~ keep in mind that they are very pre~~nary and 
in no way can be or shoul: ~nterpreted as producing opticu~ resuJL~3. Addi­
tional sys temati c tes t·,.lo:-k . ~ be required to optimize. 

Smelting Tests 

Elmer Sunday is conducti:;~ : :s to smelt in an electric furnace va~i ous materials 
including Montana black sl_ :inders, Aguila ore, and auto catalyst:: ,,.:1.th the 
obj ective of collecting t:-. i's into a metallic phase from which ttth.-ey can be 
recovered. Mr. Sunday p:-e:_Jly will report on these tests separa~ly. 

Refining Tests 
f] 

Jim Hoffmann has preparec 1uipment list and test plan to define- ~a refining 
procedure for recovering =_ :rom the copper-rich metallic phase u~d to 
collect them in the smel::" ~sts. This equipment is presently be±::ng l'urchased. 

Action Plan 

The essential elements 0: -:rting any of the PGM-cont~ining reso~rces to a 
successful commercial ve::: . ~re: 

0 Develop accurate - :ical me thod 

0 Determine size a::: ~e of resource 

0 Define mining me:':'-. 1d equipment 

0 Develop extracti:):", ' :od and design process 

0 Define product rlr.::: :ificrltions 

0 Estimate capital - 'erating costs 

0 Determine eConOrl:': 
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The specific action ?_ ~ 3 dependent on your business goals and:. cannot be developed in detail u- - 'au decide your priorities. I can, h~ever, provide very preliminary est:!..=2.: or the tiues and costs involved in m(Dst of iteos lis ted above. :. 

Develop Accurate A~a:y : _ _ ~e:~od 

An accurate analytic=.: : ·. od :lUst be deter.Jlined promptly for aLl projects and proj ect phases. Witi:::'_ curate assays we cannot quantify reSOl.Urces or car=y out meaningful labora== ests or pilot work. The analytical mound robin will 'begin on 24 October 19E .d will be completed by 20 November 19.ffi·6. The esti­mated cost is: 

0 Sample prepara::. : 
0 Standards: $1r .. 
0 Analyses: 2 -- .-

3 samples x 3 ~ -
0 Data analysis ~ 

2 days x $650 

Determine Size and Va:~ 

2 
x 6 labs 

ses x $30 
~porting: 

TAL 

Resource 

x 

$ 600 
200 

3,200 

1,300 

$5,300 

I am not qualified to e::3te the time and cost of this step; a ]geologist must do this. However, as a ~~cumt these steps must be undertaken ar.a Aguila are or the slag dumps: 

o 
o 
o 
o 
o 

Core drilling .. 
Bulk sampling =. 
Mineralogy on c:: 
Chemical analys ': 
Ore body outl:':: . 

1firm resource extent 
!tallurgical testing 

cores 
- resource calculation 

Once a geologist deri~e many cores must be drilled and how dBe~?, we can then estimate the cos: : i:1e requirement for this phase. SufEicient resource mus t be iden t ified to the operation a t leas t through the pa~~YDack period if outside funding is s : _. 

Define Mining Method a~~ _ipment 

We will be mining ore 'J: :laiming slag initially by open pit me~llods. A mining consultant shou:: lired to develop a mine plan for at ~~~ast 10 years of production at whate':E :'ling rate is selected and to specify tt":he required equi pmen t. A rough es::' - : of the time and cos t for r.hi s phase fIs 1-3 months following geologic st~=: 1d $10,000 - $20,000. 

Hydrologic studies sho~: 
problem in the area. A 
proceed concurrent wit~ 

30 be considered if water 1S anticipa~~~d to be a 
~minary hydrologic study mj~ht cost Shr S.OOO and 
:ore drilling program. 
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Develop Extrac: ~ethod and Design Process 

Extraction 0: .. -~s froo ore/slag ~ill likely be a cocfu.i:nation of a gravity/ flotation or a -~ometallurgical process for initial cccrncentration, a smelting process to fur: - concentrate the values, and a refininl:g step to upgrade the PGM's to a sa: ~ _ ; for:::l. If sufficiently high grade ca:::nc.entrates can be produced at a:-. · .:1t of the above sequence, sale of tha·r-:: I:later:al should be considered. · -h esti::ate of the maxitluw time and c:a£s~ for developing the extraction me: :: 0 the point that costs can be estimat:a d for a single material once a represe~:~7e bulk sa::ple is obtained follows: 

o 

o 
o 
o 

Initia: ~centration lab/pilot plant 
+ lab ~~: - $10,000 
+ pilot ~nt - $30,000 plus equipment 
Smelti= - ocess lab/pilot plant 
Refini= .b/pilot plant 
Proces~ .:. =gration and design 

TOT.A~ 

$4QJ'7000 

2e:1 y 'OOO 
W.J ,000 
30 ~OOO 

$llf:J' ,DOO 

Total elapsed :~ :ollowing receipt of bulk sample to pE~oduce the process design would be months. The concentration lab pilot ~:p~ant work and the smel ting refi::i ~ )rk can proceed somE3olhat concurren tly •. 

Define Produc~ ~ 3pecifications 

Before the cap:!.:. lnd operating cost estimate can be pr~,pared, the product . from the opera:.:. :ust be specified. This would be deter:::-c.ined by contact with potential consu= ~ of master alloy, slimes, dor6, crude =me~als, or refined metal. This ac: :y would proceed concurrent with extraa=tion method develop­ment and cost a: = $10,000. 

Estimate Capita ~ :: Operating Cost 

An engineerir.g : ~ ·.lith mining/metallurgical design and ~:: '~st estimating experience sho',,:: hired to convert the mine plan and me=allurgical process determined abo":E . J a + lSi. capital and operating cost e .stimate. ConSidering that the minir;g _ lletallurgical operations will be rela~::)lvely simple, the cost estimates ~ _ j not exceed $100,000 and take 3 montb~5 after design is complete. 

Determine Econo= 

With the income, 
identified in pr ­
with sensitivi:: 
conducted prior 
and would take a 

~ating costs, capital costs and constr.~ction schedule 
1S phases, a discounted cash flow anaI.~:~}':Fsis of the project 
1 product price, capital cost, and ope:~a~ing cost should be Jpropriation. That analysis should be.: ~ ~conducted inhouse 
1-2 weeks and cost $3-5,000. 



· ." . 

Maurice James 
17 October 1986 
Page 6 

Su~ary 

Before the ~otal tioe and cost estioate for the project can be estimated, the 
resource definition requirements must be specified. I recommend a geologist/ 
geologic engineer be retained to develop this inforcation as soon as possible. 
A ~ni~g enginee= ~ill also be needed soon to begin wine plan develov=en:. Also 
keep in mind the potential need for such ite=s as: 

o Enviro~ental studies to satisfy local, state and federal require~ents 
on both mine and soelter. 

o Archeological studies to assure no historical sites will be disturbed, etc. 

These can add significantly to the time and cost of developing the project. 

Following appropriation, the detailed engineering, procurement, and construction 
phases of the project must be completed and the project started up. Details on 
these project phases can be developed later. 

ADZ!pmb 
cc: J. E. Hoff~ann 

Oakville 
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,... ....... -,--
;::: l.' ~..j =- '...., i : A~alytical Rou~d Robi~ Resul :s a~d Rec:~~e;.dat:ons 

On 27 October 1986 an analytical round robin was initiated with the goals to: 

o identify an analytical procedure for Au, Pt, and Rh at the 1-10 ppm level using total sample dissolution and DCP finish which was accurate, reliable, and would confirm, if possible, the validity of previous analyses done 6n Eagle Eye Mining Company geologic materials. If total sample dissolution is not applicable, identify alterna~ive methcds. 

o identify laboratories who ~ere capable of analyzing these geologic materials reliably, reproducibly, and at reasonable cost. 

The strategy used was to se~d two sets of three samples prepared by Mountain States Engineering from bulk samples supplied the~ of: 

o SA~\1-7 (South African Bureau of Standards; Merensky Reef Standard -analysis attached as Appendix 1) 

o Montana black slag (analysis unknown) 

o Aguila Drill Hole 13 geologic material (analysis unknown) 

to six analytical laboratories: 

o ACS Laboratories, Houston, Texas 
o JB Laboratories, Phoenix, Arizona 
o Quantatrace Laboratories, Burnaby, British Columbia 
o Ledoux Laboratories, Teaneck, New Jersey 
o Utah International, Sunnyvale, California 
o ARL, Brea, California 

and compare results for Au, Pt, and Rh, focusing particularly on the SARM-7 standard with known values. The criterion for selecting these six laboratories was that they all had capability of analyzing geologic" material specimens using DCP finish. 

Affiliate: Jan H. Reimers and Associates Inc. 
Oakville, Ontario, Canada 

Principals: W.R. Snelgrove, P. Eng. and John C. Taylor, Po Eng. 
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In Phase I, each laboratory was asked to analyze the three samples by a method 
recommended by ARL in Brea, California, the developer and marketer of Beckman DCP 
equipment. This method involved total dissolution of the sample in aqua regia 
(and HF, if necessary) followed by analysis of the resultant solution by DCP. The 
detailed procedure is attached as Appendix 2. In Phase II, each laboratory was 
asked to analyze the same three samples by whatever pro2edure was most favored by 
them for Au, Pt, and Rh in geologic materials. 

RESULTS 

Here are the tes~lts for the two phases of the round robin, starting with Phase I. 

?:--tase I :\esults 

The analytical results for Au, Pt, and Rh from Phase I are tabulated below: 

TABLE 1. PHASE I RESULTS 

SARN-7 

Laboratory Au Pt Rh 
(oom) 

ACS 0.39/0.06 0.16/0.09 0.O~/O.04 
JB 0.15 0.66 0.24 
QTL 2/2 10/9 13/5 
LL 4.8/8.3 35.6/29.5 39.1/37.0 
DI ND ND ND 
ARL 18 42 10 

Average 4.0 14.1 "11.6 

Standard Value 0.31 3.74 0.24 

Hontana Black SlaQ 

Laboratory Au Pt Rh 
(oom) 

ACS 0.93/1.20 0.72/0.72 0.80/0.56 
JB 0.17 0.43 0.26 
QTL 9/<1 7/(5 14/<5 
LL 7.5/7.7 32/33 60/68 
Dr 
ARL 19 44 18 

Average 5.8 15.4 20.8 

-2-



Laboratory 

ACS 
JB 
QTL 
LL 
ur 
·ARL 

! .. 
Ave:-age 

AQui l:La 'Dri1l Hole 13 

0.58/'0.38 
O. ':2..2 
2/·<.l. 

2 ; I r. ,,,",:,, 1. . - - .. ...:.... ..... 
.l :-:;~ 

---' 

Pt 
(:)Dm) 

0.58/0.10 
0.62 

<5/<5 
12.6/12.6 

33 

o /, 
" . -

The results for Phase II are tabula~~d below: 

TABLE 2:: ._ PHASE II RESL~TS 

SARt·1-i 

Laboratory Method I Au 

I 
ACS aqua regia DC ? 0.06/0.14 
,JB aqua regia DC2? 0.072 
ARL -- --

Average 
I 

aqua regia + DtLd 0.09 

QTL fire assay + T n-:-:= _ .. - .:.. .... - 0.52/0.30 
LL fire assay lIT:? 0.46/0.32 
ur fire assay + D[{:? 0.28 

Average fire assay + T: '.....? 0.38 

Standard Value var:Lable 0.31 

MSE fire assay + I ::C? 0.14 

-3-

Rh 

0.13/0.14 
0.26 
8/<5 

24.9/26.3 

Pt 
(oDm) 

9 

o 'I , .... 

0.09/0.67 
0.52 
--

0.42 

4.05/3 . 40 
6.0/4.2 

4.85 

4.50 

3.74 

2.40 

Rh 

0.04/0.10 
0.75 
--

0.13 

<0.07/<0.0 7 
0.65/0.54 

0.09 

0.28 

0.24 

0.24 



Hontana Black Slag 

Laboratory He=~od Au 

ACS aqua re~;ia + DC? 0.65/1.20 
JB aqua re5 i.a + DC? 0.25 
ARL 

Average !t aqua ree~:;::...a + DC? 0.70 

QIL -., .... 0. 
~- ... - a.5:::3:": Ie? 0.16/0.10 

LL f::'re a.s~sa7 IC? 0.21/0.23 
VI fire a.s~ay DC? 0.05 

Average fire asss,ay + Ie? 0.15 

MSE fire aS2::Eay + Iep 0.03 

A~uila Drill Hole 13 

Laboratory Me~':±od Au . 

ACS aqua re':33-a + De? 0.05/0.38 
JB aqua re~~,;ia + DC? 0.04 
ARL -- - --

? 

Average aqua resi.a + DCP 0.16 

QTL f'; -a 
~- -- aS5£;-ay Iep 0.65/0.03 

LL fire ass=ay + Iep 0.22/0.19 
UI. : fir~ ass::;;ay + DC? 0.01 ' . 

Average 1 fire aSS:3;:ay + ICP 0.22 

MSE 
I 

fire ass;;ay + ICP ND 

-4-

Pt 
(nom) 

3.40/0.72 
0.62 

1.58 

0.09/0.10 
<0.04 
<0.01 

<0.04 

ND 

Pt 
(oDm) 

0.55/0.10 
0.28 ' 
--

0.31 

0.05/0.06 
<0.04 
<0.01 

<0.04 

ND 

Rh 

0.46/0.56 
0.42 

0.48 

<0.07/<0.07 
<0.04 
<0.01 

<0.07 

ND 

Rh 

0.20/0.14 
0.13 
-

0.16 

<0.03/<0.0 3 
<0.04 
<0.01 

<0.04 

ND 
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DISCUSSION 

The round robin results3 show that the sample digestion u?ing aqua regia method, 
whether that suggested b y ARL or that chosen by JB and ACS as their prefer~ed 
method, produced analyses of SARr1-7 far different from accepted values. Also the ... 
range of the analyses ~~ong laboratories is very wide. 

I 

SAR~'!-7 BY DIGESTION I~~ AOUA REGIA 

Method Au Pt Rh 
(oom) 

' 6 

Phase I ( \ ~::-.,. . 
.""\ .,_ • • 110. . ..... C::i.l'.:'opc:::t~on) - :0-- - '" ~.O l~.l 11.6 

Phase II ( " -,.. / ·0 .- , ~\"'/J sele':':i.on) 0.09 0.42 0.13 

Standard V~"12ue 0.31 3.74 0.24 

These wide variations i~ ranges are due to interferences created by ele~ents such 
as iron and manganese ~'~-TI the samples which, due to total digestion of the sample, 
are present in the sol~ll·tion to be analyzed by ICP or DCP and are not corrected for 
properly. Without con~'S:ide!'able sophistication in the computer analysis 
techniques, detailed lJr'nrierstanding of the nature of the samples being anal.yzed ~ 
and well-developed ski_TIs of the analyst, this method is subject to wide variation 
in results. 

The results demonstrat=: much closer agreement with accepted SA~\1-7 values using 
fire assay and DCP/IC?:':: '=inish. In this te,:hnique, the interfering elements suc~ 
as iron and manganese 5a~e slagged off during smelting, leaving only the pre':ious 
and platinum group met~:ls in the solution to be analyzed when t~e dore bead is 
dissolved. 

TABLE ~. SARl~-7 BY FIRE ASSAY 

Method Au Pt Rh 
(ppm) 

Phase II ((Fire Assay) 0.38 4.50 0.28 

Standard '-Tialue 0.31 3.74 0.24 

Considering then that: the aqua regia digestion assays are unreliable, the likely 
values for Au, Pt, an~d Rh in the Montana black slag and Aguila Drill Hole 13 
material are those oby;~t:ained by fire assay: 

-5-



TABLE 5. MONTANA BLACK SLAG AND AGUILA DRILL HOLE 13 
BY FIRE ASSAY 

Haterial Au Pt Rh 
(oom) 

Montana Black Slag 0.15 <0.04 <0.07 

Aguila Drill Hole 13 ~1aterial 0.22 <0.04 <0.04 

I 

By com aring indivi~ual laboratory results to accepted SA~\f-7 values, t~e 

:,~ ' ,. 

laJcra ory which per:or~ed best can be dete~3ined. This disc~ssion will be 
li~ite to fire assay results. 

TABLE 6. INDIVIDUAL LABORATORY PE~FOR~A~CE ON SA~~7 

Laboratory 

Standard Value 

Ledoux 
t::. from standard 
% t::. from standa~d 

Quantatrace 
t::. from standard 
% t::. from standard 

Utah International 
t::. from standard 
% t::. from standard 

Mountain States 
t::. from standard 
% t::. from standard 

Au 

0.31 

0.39 
+0.08 

+26 

0.41 
+0.10 

+32 

0.28 
-0.03 
-9.6 

0.14 
-0.17 
-55 

Pt 
(oom) 

3.74 

5.1 
+1.36 

+36 

3.72 
-0.02 
-0.5 

4.85 
+1.11 

+30 

2.40 
-1.34 
-36 

Rh 

0.24 

0.60 
+0.36 

+150 

<0.07 

0.09 
-0.15 
-62 

0.24 
0.00 

o 

For individual metal analysis, Utah International was closest on Au, Quantatrace 
on Pt; and Mountain States on Rh. Overall, no single laboratory was within ±2S% 
(a reasonable agreement at these low levels) on all analyses. Due to the 
importance of platinum, however, to potential Eagle Eye Mining Company projects, 
Quantatrace would be .preferred. They should be advised, however, to review their 
procedures for Rh. 

-6-



I ' CONCLUSIONS 

The conclusions drawn from this round robin are: 

o Aqua regia dissolution methods for geologic materials can be unreliable for deter~ining Au, Pt, and Rh at the 1-10 ppm level due to interferences unless the nature of the sample is well understood and considerable care is exercised in sample dissolution and data analysis. 

o Fire assay methods are reliable for determining Au, Pt, and Rh at the 1-10 ppm-level due to re~oval of most interfering ele~ents by t~e 
p~ocedure. 

o Fire assay ~ethods will produce analytical results for Au, Pt, and Rh which can be used for guidance in geologic exploration and mineralogical/metallurgical testing. Quantatrace Laboratories, Burnaby, British Columbia, performed best on Pt, the element of primary concern in present Eagle Eye Mining Company projects, and is thus recommended for future analytical work. 

cc: J. E. Hof:mann 
R. E. Lee 

At~achments 

-7-
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THE ESTIMATOR AND CONFIDENCE LIMITS OF THE CERTIFIED VALUE 

Statistical te~ts were used to identify outlying results which were then removed- from the main population of 
results. The mean of the set means was weighted by a standard procedure known as "inverse varian~", whic:, is a 

'weighting by the inverse of the sum of the variance of the set mean and the between-set variance. The certified 
values in 12 are the weighted means. For the confidence limits, the variance of the weighted mean was caicu la~ed. 
Close agreement was obtained by the use of ot.~er forms of weighting, See 18.1 for further informa~ion and for 
the mathematical expressions for the weighting technique and the c:lnfiden~ limits of the weighted mean. 

NOTE: The cer:ified value is an estimate of the "true" value based upon the best available data at t~e time of 
ce~ificztion. 
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Ii, N;"~,~:S OF ANAL YS7S i INVSS71GATORS / CO-OPS~ATING LASORA 70RIES 

AUSTRALIA 

Austraiian Mineral Develooment L3boratories ........••............•..•..••... 
Quantum Laboratories (Pry) Ltd ............•.•............•.•...••.....•. 
Sucervise-Sheen Laboratories (P-:y) Ltd •. _ .•....•••.•••.•...•.•..••••.••••.• 
Western Mining Corp. Ltd .••••• " ••••••••••..•••..••••••.•••••••••••••••• 

BELGIUM 

Rijksuniversiteit-Gent, Laboratorium voor Analytische Chemi . , .••••.••••••••••••••. 
I nstituut voor Nuc!eaire Wetenschappen .••.••••••.•••••.....••.•.••••••.•••• 
SA Me!.3l1urgie Hoboken-Overpe!t •..•...•............ " ....•..•..••••••.••.. 
Universite Catholique de Louvain, Laboratoire de Traitement des Minerals ..•.••••...•.. 

CANADA 

Canadian Copper Refiners Ltd .................................•.•.••.•.. 
Department oT Energy, Mines and Resources. Analytical Chemistry Sec:ion ...••. ~ ~ •••... 
De~ar::":ient or Natural Resour:es. Analysis and Control Service •........•••.•.••.•.. 
Falconbridge Nickel Mines Ltd., Metallurgical Laboratories .•....•....••••••..•...• 
International Nickel Co of Canada Ltd, J Roy Gordon Research Laboratory ..••.•....... 
-Noranda Mines L:d .•••.......•..••.......•.••...•..•.•..•...•.•..•.•. 

FRANCE 

Frew,,'ille 
8ris::ane 
Que~~s Park 
Belmont 

Ghent 
Ghent 
Hoboken 
Louvain·!a-

Neuve 

Montreal 
Ottawa 
Ste·Foy. Quebec 
Thornhill 
Ontario 
Noranda 

Bureau de Recherc!1es Geolo;iques et Minieres . . . . . . . . . . . . • . . . . . . . . • . • . . . . . . • .. Orleans 

GREAT BRITAIN 

Alfred H Kniaht Ltd ..•....•..•.••.........•.•...•....•...•.•......•.• 
Robertson R~search International .....•...........•.•.•••....•••.••.•..•.. 

SOUTH AFR ICA 

Anglo American Corp. of SA L:o .. Anglo American Research Laboratory ......•.•... . .. 
Anglo Transvaal Consolidated I nvestment Co Ltd ..•...•...•..•.....••.•.•...•.. 
Atomic Energy Board .............. _ .......•.•...•...••...•....•.•.... 
Corner House Laboratories ('968) (Pty) Ltd ......................•....•.•. " ... 
Johannesburg Consolidated Invernnent Co Ltd. Minerals Pro~ssing Research 

Laboratory ..••.....•....•...•..•.........•...••.•....••••.••.•.•• 
McLachlan and Lazar (Pty) Ltd ..••..••...•.•....•••.•••••.••.••.••••••••. 
National Institute for Metallurgy .•....••••......•••.•.•.•.•.•.•••.••.••••. 
Rio Tinto Management Services SA (Pty) Ltd ........•....•...•.•.••.••.•••... 
Rustenburg Platinum Mines Ltd •....•. ~ .....•..••• _ ....•...•....•.•••.•.. 
Wenern Platinum Ltd ..•................•.•.•...••........•.••••.••••. 

UNITED STATES OF AMERICA 

Cornell University ............................•....•....•..•.......... 
Engelhard Minerals and Chemicals Corp .............•....••........•........ 
Hazen Research Inc ............ ' ...•.........•........•..• . .•••.•..•... 

Wallasey, Chesshire 
Uandudno, No, ... ., Wales 

Crown Mines 
Johannes::urg 
Pelindaba 
Johannesburg 

Knights 
Johannesburg 
Randburg 
Johanne:;burg 
Rustenburg 
Johannesburg 

Ithaca 
New Jersey 
Golden. Colorado 
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UNITED STATES OF AMERICA (Continued) 

Ledoux and Co •. ~ •••••••••.••••••.•.•••••.• : •. ; ••••••.••••• 
Ne'w"v'Tnont Exoloration Ltd ••••••.••.•••••••...•••••..••....••.•. 
Pennsylvania State University ••.•.•.•••.•••••.••.•••.•..•.•••.••• 

United States Deoartment of the I nterior, Geological Survey ..•...•• _ •••••• 
United States De;:::a~ent of the Interior, Bureau of Mines .••••.....•.••••• 

ZIM3ABWE 
... 

, Teaneck, New Jersey 
Danbury, Conne::ic:.Jt 
University Park, 

PennS",tivania 
Denver, Colorado 
Reno, Nevada 

Rhodesia C!1rome M'ines L~d . . . . . . • . . . . . . . • . . . . . • . • . . . . . . . . . • . . .. Selukwe 

i8. R:~:~:NC=S: 
PRE?ARATION AND CERTIFICAi"ION PRC:EDURES USE:) IN THIS SAMPLE 

, 8. 1 St~!e, 7 W, e! al.: Preparation and c!!"tifi:ation of a reference sam;:::!e oT a precious metal ore - Re=or. 
No. 1696· 1 9i5 of the National Institute for Metallurgy. 

This report is available fr~ of charge from the National InstitlJ'te for Metallurgy. 

'9. SIGNATURE / NAME OF CERTIFYING OF~ICER/s 

T W Steele, 
Direc-:or, Analytical Chemis-rry Division, 
National I ns-:itut!dor Metallurgy. 
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I JOE KRELIC !({ENT TO THE CLAIivjS ·OF j,'lAURICE JAj,SS 
NEAR THE TO',vN OF AGULIA • ARIZONA AT TP2 SECTION COR. OF 13, 14, 2J, 24, - 2J, 24, 25, 26, - JO, 19, 25, 24, 1.3, 24, AND REMOVED FROM ACROSSTHE STRATA OF A BACK HOE CUT, SANPLES OF EACH. THEN PROCEEDED TO WALT STATLER A' REGESTERED ASSAYER, WHERE WE SPLIT PULVERSIZED lNTO 10 TEN SAMPLES OF EACH HOLE PLACED AND SEALED EACH ENVELOPE WITH THE ASSAYERS 
STA~,1P • 
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LH University 01 
Houston 

. University 
Park 

'& 

TO WHOM IT MAY CONCE.P.N: 

Deoanment : 
Chemistry 

4800 Calh::-_'" 
HOUSlon. Tex':L = 4 
713.749.251, 

March 2=, - ) 

On March 21, 1985, certified and sealed s~- _3 (4) were received. The 
seals were broken in our presence on March 2:. _) and ch~~ical extraction 
was carried out at the Cat Metals Stafford fa= __ ". We s~pervised all 
operations and manipulations involving these s: ~s. Fractions of the leac!1 
liquor were carried to Los ' Angeles to Geoche.", i.= . :rvices Company, where 
analysis was performed using ICP-Nassp-actrome: The presence of gold, silver, 
indium and rhodium was confirmed in the samp:'e :!t were tested. All experi­
ments inLos Angeles were carried out in our F:-~- :e. 

dJb 1 ~~ 
hn L. B~ar, Ph.D 

Chairman of Chemistry President Cat Metals Inc. 

JLB/drm 



)ur Sample 
Average 

Ydlue Per oz. 

Current j·larket 
, 1 ue 

AG 

' . 
. 09 

.03 

.03 

.15 

.04 

6.00 

.24 

AU 

1.11 

.99 

2.10 

.53 

300.00 

159.00 

PO PT 

.38 

.03 .03 

.03 

.03 ' 

.06 .44 

.015 .11 

115.00 275.00 

1.72 30.25 

IR as RH R 

9.92 0.17 

.79 5.16 7, 

.44 0.20 

.20 00 . -' 3 . 

11.35 5.62 18. 

2.84 1.41 4. 

29.00 990.00 1000.00 140. 

81.78 1386.00 652. 
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Mr. Mau:-:c e Jawes 
Bayto~-r:, TX 

I 

Dear Mr. Ja~es1 

Co.nnon microprobe / S.E.m. 

Oc:obe~ 16, 1986 

So~,- £o~ :::e 107: 5 cela:y in se~c.:!"lg yot:~ ~e::o~:. 

Yot.:r~rot:::er and I ~-ere cisa::::ointec. tr:at wV ir:s::-...:.:::e::: coulc. not veri:-,- t::e presence of platin~~ grou? me:a-is in your ores ar.ci sr::elte~ proa.uc:s. . 
I did find gold, although in somewna t smaller amounts than reported by the other lab you are working with. Assuming PGE are actually present in your n dore I It, I have no explana tion for my instruments ina bili ty to pick it up. 
Should you be pulling assay beads froe your mate!"ials in the future, I woule. like to mention tha t the r:licroorobe is verv well suited to the analvsis of beac.s. All metals are resolved with easilv ac~ieved detection limits of 0.1 ~t%. Several labs a~e now sending rr:e their "cii£z:c::lt:1 beads, espcially those thought to conta.in Osciu::1 and Iriciit.:.":l. 

Sincerelv, 
~ . 

~~tAcr---
Bart Cannon 

1041 NE 100 Str~t· Seattle.Washlnaton 98125 • (206) 522-9233 



CQnnon microprobe / S.E.m. 

MICROPROBE ANALYSIS OF IRON -DORE'· 

i 338 

James In~er~ational 
Bex 873 
Baytown, TX 7i52J 

~au r; ce Jai7:es . 

Cc::~er-, 15, 1925 ... 

DESC~I?TICN OF S~Pl~ 

Ccarse ir:n lumo snc~irg arjores:en: crys:al in~ergrOwths. 

PURPOSE OF ANALYSIS 

Determine precious metal content. 

ANAlYTICAL PROCEDURE 

Prepare polished thick sec:ions. 

Analys~s in ARL ~~X-S~ electron microprcoe. 

Trace orec~cus i.€!al content using pure iron background counting statistics. 
HC1 diges:ion follcwed by collec:ion of insolubles and micrcpr:~e analysis. 
Polisned samoie surface etched to show insolubies. 
PROBE OPERATING CONDITIONS 

Acceleratinc Voltace = 20kv 
Beam Current = .1 ua 
Spot size = lum 

OAT A - -

No Platinum Group Elements could be detected in the polished surface of the "dore l
". 

Gold is present in trace quantities in the iron. 
Analysis point Gold, wt Of Gold, Oz/snort ton 10 

A . . . . . . . . . . . . . . . . . 0.023 .......... 6.9 
B ................ . 0.813 .......... 3.9 
C · ................ 0.014 . ......... 4.2 

0 · ................ 0.019 .......... 5.7 
E · ................ 0.017 . ......... 5.1 

Insolubles from HCl digestion are graphite. Graphite grains were embedded in casting resin ana polished to expose the interiors. No trace precious metals could be detected in the microprobe. 

1041 NE 100 Street • Seanle.Washinaton 98125 • (206) 522-9233 
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Co.nnon microprobe ,/ S.E.m. 

MICROPROBE ANALYSIS OF IRaN -DaRE'· 
P kiln # 7 336 

Ja~es International 
Box 873 
3aytcwn, TX 77520 

Maur~ce James 

Oc:coer, 16, i985! 
' . 

DESC~I?TICN CF S~~PL~ 

C:arse ~r:~ 1umo snc~~ng ar:ores:en: crys:a1 in:e~;r:~t~s. 

PURPOSE OF ANALYSIS 

Deter~ir.e precious hletal content. 

ANALYTICAL PROCEDURE 

Pre~are ~ol;shed thick sec:ions. 

Analysis in ARL EMX-SM electron microprobe. 

Trace precious metal content using ~ure iron backgrcund :cun:ing s:a:istics. 
He , di;estio~ fo11cwed by co11ec:ion of inso~ub1es anc micrccr::e analys~s. 

PROBE OPERATING CONDITIONS 

Acc:eratinc Voitace = 2Ckv 
Seam Current = .l~ua 
Spot size = lum 

OAT A - -

No Platinum Grcup Elements could be detected in the polished surface of the "dare'". 
Gold is present in trace quantities in the iron. 
Analysis point Gold, wt ., 

Gal d, Oz/short ton 10 

A · ................ 0.014 . ......... 4.2 
B · ................ 0.018 . ......... 5.4 
C ................. 0.009 • •••••• c •• 2.7 
D · ................ 0.021 . ......... 6.3 
E · ................ 0.011 . . ........ 3.3 

Insolubles from Hel digestion are graphite. Graphite grains were embedded in casting resin and polished to expose the interiors. No trace prec i ous metals could be detected in the microprobe. 

1041 NE 100 Stre~t • Seattle,Washinaton 98125 • (206) 522-9233 



Cannon microprobe /S.E.m. 

MICrtOPROBE ANALYSIS OF SMELTL~ SlAG 

Mr. Lee James 

Bellingham, I~A 

Septemoe~ 5, 1936 

DESCrtIPTIOH OF S~PLE 
' 4, 

C:arSe c;~sr.ec ~it:~y ~lacK slas. 

PURPQS~ OF ~~AL~SIS 

De:er~ine ~recicus ~e:~l content of sa~ole. 

ANALYTICAL PROCEDURE 

1.25" diameter plastic casting prepared from undisestec samp1e. 
Gra ins ana 1 yzed '""ere hand se 1 ec~d under stereo ;n; crosc:pe. 
Preliminary examination with Leitz Or~holux ore micrcsc:oe. Microorobe analysis using waveier.;t~ dis:ersive x-ray spec~rcrne:ers in an A~L EMX-SM elec:rcn micro~r:be. 

PROBE OPERATING COHDITIOHS 

Ac:eie~at~ng voltage = 20kv 
Beam current = .lua 
Spot size = 1 micron 

OAT A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Non metallic grains showed no precious metal content above the detection limits of 0.02 wt ~. 
Spherical metallic "droplets" are copper sulphide. Several grains of un reacted chalcopyrite were observed. 

Several copper sulphide grains showed from 1.2 wt ~ to 2.0 wt ~ dissolved silver. 
No gold or platinum group elements could be detected as trace constituents in the metallic phases. 

PRECIOUS METAL ANALYSES 

Sample ? '~~ ~~ 
-----------~) -

grains ( :..[ grains 7 gra i ns _____ _ grains ____ _ 
C;... 5 '":: 0/" c.~, <) C ', II ... ' 

Ag I , ... 
wt % Ag Z,e) wt 1. c- A9 ___ wt 1. Ag, ___ wt ~ 

Pd Pd Pd --- Pd __ _ 

Rh Rh Rh --- Rh __ _ 



Cannon microprobe /S.E.m. 

MICROPROBE ANALYSIS OF SMELTSq SLAG 

Mr. Lee James 
Ja~es Interna:~onal Sellingnam, \ojA 

Septe~ber 5, 1935 

DESC~IPTIOH OF ~PlE 
I 

Coarse nocular grty slag. 

PURPOSE CF AHAL~SIS 

ANALYTICAL PROCEDURE 

con:e~t of sa~pie. 

1.25" diameter plastic casting prepared from undigested sample. 
Grains analyzed were hand selected under stereo microscope from rod crushings. Preliminary examination with Leitz Or:hoiux ore mi crcsc8ce. Micrcprobe analysis using wavelength 
disoersive x-ray soec:rcmeters in an ARL E~X-SM elec~ron micr~~rcDe. 

PROBE O?EKATING CONDITIONS 
Ac:elera:~ng vol:a;e = 2Ckv Beam curre~: = .lua Spot size = 1 micron 

OAT A 

Coarse, complex metallic grains are relatively abundant in selec~ed slag clasts. The multiphase 
comconents include webs of lead which envelope a copper-antimony alloy, and a silver-antimony 
a 11 oy. 
The silver-antimony alloy contains 70 wt. ~ to 80 wt.% Ag and 20 wt. ~ to 30 wt. ~ antimony. It 
occurs as 20 to 60 micron incluSions, and comorises less than 2 ~ of the volume of the metallic 
clots. No data is available regarding the actual abundance of the these clots within the slag. One site within the lead "· ... ebbing" of one of the metallic clots showed 0.2 wt~ iridium. A 
discrete grain could not ~e located suggesting that the analysis resulted from encouter with a 
grain smaller that the diameter of resolution of the electron beam and light optics (1 micron). 
A possibility exists that slightly elevated count rate interepre:ed as an ;rid~um encounter has 
resulted from an irregular x-ray take off angle or a 2ed orce!" "reflection" peaK from Sb l:e:a 2. 
Similiar elevated countS at the irid~um position we!"e not noted on t~e antimony bearing cc::er 
pnase, ho· ... ever. 

..... ...... _ , ,- ..... __ ..... """'1"""'1 
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ACSLABS 

. &-\$1 ANALYTICAL CONSULTING SERVICES 
6251 Corporat. Driv. • Houston. Tun 77038 • (713) 995·8080 

January 3, 1986 

I .... 
Eagle Eye Mi n i ng Company 

Subject: Analysis of 49 core dr i 11 samples. 

Re: Lab No. 9252-A 

ao.al~l:.i.c.a...l.-D.a..t..3-! Resu 1 ts reported in ppm, sample basis. 

5.a.m.p.l.e_T n .GD.l.d E.l.a..t.i.o.um Sil.ll~ 

DH3 
0 - 5' 0.4 0.4 o • 16 20 - 25' 1 .3 1 .4 o • 12 45 - 50' 0.12 1 • 7 0.30 70 75' 0.38 2.1 <0 . 10 95 100' . 0.28 2. 1 <0 • 10 DH7 
0 - 5' o. 18 0.40 o . 10 20 - 25' o • 18 0.28 O. 14 45 - 50' <0 • 10 1 .20 <0.10 70 - 75' 0.26 2.8 0.10 95 - 100' 0.90 2.8 0.60 120 - 125' 0.86 2.3 o. 12 145 - 150' 0.96 2.6 <0.10 170 - 175' 0.76 1 .2 <0.10 195 - 200' 0.34 1 .4 0.30 

DH8 
0 - 5' 0.28 3.4 <0.10 

20 - 25' 0.52 <0 • 10 <0.10 
45 - 50" o • 12 1 .4 <0.10 
70 - 75' 0.20 1 . 7 0.22 
95 - 100" 0.94 0.48 < a . 10 

120 - 125" 0.62 0.46 0.54 
145 - 150" 0.28 1 • 1 0.68 170 - 175' 1 .10 0.6 0.40 195 - 200" 0.80 0.74 <0.10 DHll 

0 - 5' Q.32 o • 12 0.50 20 - 25' 0.34 1.20 0.38 45 - 50' 0.34 0.28 o. 16 70 - 75" 0.40 0.74 0.46 95 - 100" 0.52 0.64 0.46 120 - 125" 0.22 2. 1 0.42 145 - 150" 0.28 0.48 < 0 • 10 1 70 - 175' 0.26 0.50 < 0 . 1 195 - 200' 0.44 0.80 < a . 1 
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Eagl~ Eye Mining Co. 
Lab No. 9252-A 
Pag~ -2-

5a!D.!l.l~_T ..0 I .G.o.l.d ... 
DH14 

0 - 5" o • 14 
20 - 25" 0.80 
45 - 50" 0.28 
70 - 75" O. 14 
95 - 100' 0.16 

DH16 
0 - 5" <0 • 10 

20 - 25" o • 14 
45 - 50" o • 12 
70 - 75" <0 • 10 
95 - 100" 6.4 

120 - 125" 0.22 
145 - 150" 0.28 
170 - 175" 0.72 
195 - 200" 0.76 

DH19 
0 - 5" 0.52 

20 - 25" 0.25 
45 - 50' 0.16 

.E.l.a....tJ...o.urD 

0.82 
0.52 
0.96 
1 .30 
1 .30 

0.48 
1 .60 
1 .64 
2.0 
1 • 7 
1 .6 
0.95 
0.56 
0.86 

0.75 
1 .7 
1 .2 

~YT-J?~=:ERVICES' INC. 
~pV: Wi 11 iams 
Director 

EPW/bdm • 

. -.o' -=--- :i ~ '",:" . ~ ~ .... . , . ..-....: .. -~ " . ': ~ . ' . " ": :._ ~ _ _ .~._ ".- . _ .. 'W"" . __ ~- .. ~ ..... ~-_'"- . • .. _ - . " • 

.sil.!.l.e.c 

0.44 
1 .0 
0.28 
0.80 
0.34 

0.28 
o • 14 

<0 .10 
(0.10 
< 0 .10 
< 0 . 10 
(0.10 
(0 • 10 
(0 • 10 

0.60 
<0 .10 
<0 .10 
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II 
ACSLABS 
CbM ANALYTICAL CONSULTING SERVICES 

6251 Corporall Drive • Hou$lon. TulS 77036 • {7131 995·8080 

January 10, 1986 

Eagle Eye ' M~ning Company 
' a 

S Ij b j e c t : A n a 1 y sis 0 f 59 Dr ill H ole sam p 1 '? S • 

Re: Lab No. 9269 

en.al~J:~1:..al-D.a..t...3-! Resul ts ro?ported in ppm, s .~mp t o? b .~. s i : . • 

.s.am..p.l.e--1.D .G.o.l.d E.l..aJ:.i.n.um S.l.l.!.!.e.r: 

DH3 
120 - 1 25" 0.58 2.2 2.7 145 - 150" 0.22 1 • 8 1 . 6 170 - 175" 0.90 0.56 2.8 195 - 200" 1 . 1 0 2.2 3.9 
220 - 225" 1 . 0 o • 16 1 . 3 245 - 250' 1 .0 0.66 3.5 270 - 275" 0.80 2. 1 2.5 295 - 300" 1 .6 0.20 1 .4 320 - 325" 0.70 < 0 . 1 . 2.4 345 - 350" <0.10 2.0 1 .4 370 - 375" 0.80 2.5 2.6 395 - 400" 1 .0 0.5 2.3 420 - 425' 0.98 < 0 • 1 2.6 445 - 450' 0.96 2.0 3.4 
470 - 475' 0.36 2.9 2.3 495 - 500" 0.54 1 .0 4.0 
520 - 525' 0.34 0.48 0.8 
545 - 550' 0.42 2.4 3.2 DH12 

0 - 5" 0.62 1 .3 0.48 
20 - 25" 0.30 1 • 1 < 0 . 1 45 - 50" < 0 . 1 0.6 0.4 
70 - 75" < 0 . 1 < 0 . 1 0.3 95 - 100" < 0 . 1 1 • 0 <0 co 1 120 - 125' 0.40 < 0 . 1 <0 • 1 145 - 150' o .60 < 0 . 1 < 0 • 1 1 70 - 175" < 0 . 10 0.26 < 0 . 1 195 - 200" 0.40 0.35 ' < 0 • 1 

DH13 
0 - 5' < 0 . 10 1 .3 1 .4 20 - 25" < 0 . 10 1 .2 0.5 45 - 50" 0.28 1 . 6 0.5 

70 - 75' 1 .3 2.7 <0.10 95 - 100' 1 .0 2.6 1 .5 
120 - 1 2S" 0.8 0.90 <0.10 
145 - 150' 1 . 1 0 2.0 < 0 . 1 0 



Eagle Eye Mining Co. 
Lau No. 9269 
Page -2-

S..am.pJ..a -1.0 " 
! .GJ:JJ..d '. 

DH14 
120 - 1 ...... c:: / J:.o..J 0.36 
145 - 150" < 0 . 10 
1 70 - 175" 0.50 
195 - 200' 1 .4 

DH15 
0 - S' 0.44 

20 - 25' 0.22 
45 - 50' 0.40 
70 - 75' <0 .10 
95 100" 0.70 

120 - 125" 0.49 
145 - 150" 0.54 

DH17 
0 - 5" 0.60 

20 - 25" o .90 
45 - 50" 0.90 
70 - 75' 0.84 
95 - 100" 0.92 

120 - 125' 1 .0 
145 - 150' 0.80 
170 - 175' 0.48 
195 - 200' 0.32 

DH18 
0 - 5' < 0 . 10 

20 - 25" o .60 
45 - 50" o .40 
70 - 75" 0.70 
95 100' 0.65 

EJ...a..tJ..ouQ 

4.0 
1 .2 
0.7 
1 .6 

o . 18 
0.46 
0.45 
0.42 
1 .20 
1 .60 
3.0 

0.80 
0.22 
1 .0 
0.78 
0.62 
2.4 
3.0 
2.8 
2.8 

0.50 
0.25 
0.30 
0.20 
0.84 

leAL CONSULTING SERVICES, INC. 

~ ~~-_' __ s-. 
Wi11iams 

EPW/bdm. 

S.l..l.!..t.e.r:. 

(O.lO 
<0.10 
< 0 .10 
< 0 .10 

0.42 
<0 • 10 
0.28 
0.29 
o . 18 

< 0 . 1 0 
(0 .'10 

1 .0 
1 . 1 
0.75 
0.42 
0.50 
0.40 
4.0 
o • 10 

<0.10 

0.70 
0.30 
0.20 

< 0 • 10 
< 0 • 10 
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TO: Projec t Manager 

FROM: Project Geologist 

DATE qan!uarj' 15 , 1986 .. 
RE: Prcgress Report: Aguila P:-o jec ':, Aguila, AZ 

Bet~een November 5 and December 15, 1985, a mineralized zone 1,600 feet in lengt~ by 1,320 feet in width was partially mapped and sampled. Ten holes were proposed to test the gold-platinum mineralization believed to be present. Management cancelled (via deoth limitation) seven of the drill holes located within this mineralized zone. Drill hole numbers DR3, DH7 and DH8 were completed to 555 feet, 200 feet and 200 fee~ respectively. 

A geochemical anomaly in the SE 1/4, Section 35 (having minus 80 mesh soil values between 0.8 ppm and 1.9 ppm) was drilled by the reve~se rotary method to a depth of 200 feet (DR 11 and DH12). ~e highest values obtained were 0.n2 ppm Au and 2.1 ppm Pt. The difference between the low gold values obtained in drilling and the soil sample analysis are probably a result of analytical error on the soil sample analysis. 

Drill hole 13 was drilled north of DR3 for the purpose of tying together the mineralization on the hill in Section 35 with the mineralization indicat~d by the geochemical anomaly. DH13 was sampled over a five foot length every 25 feet. A 80 foot section between 70 feet and 150 feet averaged 1.05 ppm Au (0.03 oz Au/t). The hole averaged 1.75 ppm Pt (.051 oz/t Pt). The intercept between 70 and 150 feet averaged 0.059 oz/t Pt. 

Drill hole 3 was drilled to a total deoth of 555 feet. A potential 40 feet intercept of 1.3 ppm A~ (0.038 oz/t Au) may exist between a depth of 5 and 45 feet. The intercept between 1,70 and 450 feet averages 0.903 ppm Au (0.0263 oz Au/t). The intercept between 20 and 550 feet averages 1.40 ppm Pt (0.041 oz/t Pt). Several small, high grade intercepts ex·ist which have a mineable thickness. 

Drill hole 8 has a total depth of 200 feet. The average gold content is 0.54 ppm Au (0.016 oz/t Au). rrhe gold content increases dramatically in the ten last 30 feet to approximately twice the average vIue for the hole. The average platinum content is 1.10 ppm Pt (0.03? oz/t Pt). This hole should be deepened to fiOO feet. 

Drill hole 7 was completen to a depth of 200 feet. An 80 foot intercept between 95 and 17S feet was found to have an average 



value of 0.87 ppm Au (0.025 oz/t Au). The intercept between 50 
and 200 feet contained an average value of 2.04 ppm Pt (0.059 
oz/t Pt). The hole averages 1.66 ppm Pt (0.048 oz/t Pt) over its 
total length. This hole should be deepened to 600 feet. 

Based on the analytical results obtained from ACS Labs on DH3, 
DH7, DHB and DH13, these have a combined platinum-gold resource 
of approximately 20 million, four containing 0.04 oz Pt/t and 
0.015 oz/t Au. 

Drill hole" nUmber's DH4, DH15, DH16, DH1B and DH19 contain 
interesting gold and platinu~ values. However, no conclusions 
can be drawn without furt~er t~enchinq and drilli~s. 

Prior to making any additional expenditures, the rate of recovery 
and recovery cost of the gold and platinum values should be 
determined. 

Before a formal geologic report can be written, the following 
work must be completed: 

1. All drill holes must be completely sampled and assayed. 

2. 'A. geologic literature search. must be completed and the 
published and unpublished reports summarized. 

3. The previously completed geochemical samples must be 
rechecked. 

4. The geologic mapping in the SE 1/4 of Section 35 and SW 1/4 
of Section 36 must be completed with sampling for gold and 
platinum. 

5. All drill hole locations must be surveyed for location and 
elevation. 

Drill hole numbers DH7, DH8 and DH13 should be deepened to 500 
feet each and six (6) new ~oo foot deep holes should be drilled 
to further prove-up the property. This drilling could add an 
additional 10 to 20 million tons to the resource estimates. 

The international engine~ring firm of Dames & Moore is willing to 
participate in writing the report. Richard Brittain of Dames & 
Moore (Phoenix office) will make the arrangements. 

It should be noted tha t: (1 ) I have not seen any verif ica tion 
of. the ACS analytical results (check assays); (2) ACS has not 
performed well in the past and check assays (run blind) have 
shown a 1900 percent error factor; (3) the tonnage described 
above is a resource estimate and not an estimate of ore reserves. 

At pre~ent, ther~ is no infor.mation to indicate that the gold and 
platinum can be mined, mille~ and recovered, shippedan~ marketed 
at a profit and there is insufficient geological information 
(assays, mapping, etc.) to classify the material as ore. (Ore is 



· .. 

defined as rock which can be mined and milled and sold at a pro fit .) See" P r inc i pIe s 0 faR e sou r c e IRe s e rv e CIa s s i f i cat ion for Minerals" which is attached. The ACS Labs analyses of January 3, 1986 and Janurary 10, 1986 are also attached. 

I ... 
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~ Douglas Mountain Exploration 

, '. 

PRECIOUS METALS OCCURRENCE 
AT 

JAMES INTERNATIONAL'S 
AGUILA/EAGLE EYE PROPERTIES 

MARICOPA COUNTY, ARIZONA 

DATA INTERPRETATION AND WORK PROPOSAL 
FEB. 1987 

SU~~ARY / RECOMMENDATIONS 

I.l. Turner .' 
Registered Professional Geologist 

Gold, platinum and other platinum group elements are reported to occur in 
the O.OX to multi-ppm range from select soil, rock and drill hole cuttings 
taken from the approximately four square miles that were explored of the 
44 square mile property. The property, located 60 miles WNW of Phoenix, 
underNent an exploration program during the last quarter of 1985. Approxi­
mately 700 soil sites were analyzed for Au, Pt and Ag. Twelve holes were 
drilled for a total of 2,440 feet. 

Geologically, the area is comprised mostly cf Tertiary volcanics and in­
trusives that are overlain by thick, Quaternary alluvial gravels. It is in 
the upper plate of a middle Tertiary detachment fault. Extension tectonics 
have played a major role and the resulting high geothermal gradient may 
have influenced the mineralization in the area. 

Base and precious metals having lesser occurrences of platinum group metals 
have previously been recognized in southern r~evada and in south-central Arizona. 

Considerable effort and money have been spent by James International in resolv­
ing the problems inherent in analyzing · the platinum group metals as well as 
in determining the validity of the assays of the many samples taken during 
the current program. 

A continuing exploration program of soil sampling, back hoe trenching and 
reverse circulation drilling is proposed. The drilling program wbuld consist 
of two phases and would total 65 holes drilled to 300 feet depth each for a 
direct cost (including assays) of $235,500. This program would test the 475 
acres indicated to be the most anomalous based on the 1985 soil samolinq and 
drilling. An additional $15,000 would be required to include furth~r testing 
of the "hardrock" area that is reported to have at least 25 five-foot cuttings 
intervals assaying greater than 1 ppm Pt in 955 feet of total drilling for 
three holes. 



@. Douglas Mountain Exploration 

I ~~T RODUCT I on 

Gold, platinum and other platinum group metal (PGMs) elements are reported 
to occur in the O.OX to multi-ppm range from select soil, rock and drill cut­
tings . taken from James International's Eagle Eye/Aguila mining properties. 
The sampl: ~s were part of an exploration program that consisted of field 
mapping, soil sampling, Landsat imagery analysis and a 12 hole drilling 
program that was conducted by D.G. McFarland and Associates during the last 
quarter of 1983. 

Results of this program were quite encouraging, albeit erratic and therefore 
suspect. The present writer has been retained.to or9anize and interpret the 
data generated in late 1985 and, if possible, propose a ~eologic rationale 
for the presence of the gold and PGMs in what appear to be economic or near­
economic amounts. As indicated, the assaying of PGMs is v~ry difficult; this 
has been recognized to be a problem for many years. James International has 
expended considerable time and money in an effort to resolve this problem. 
In a parallel effort the Company has attempted to by-pass the problem by 
concentrating bulk samples in order to obtain assayable beads by refinery 
methods. The precious metals being reported indicate that further explora­
tion is justified. 

Three short reports written by Turner to H. James on July 5, 1986, November 
9, 1986 and January 11, 1987 are appended here as back-up to this summary. 
Some of the illustrations are repeated for ease of access. Plates 1 and 2 
referred to below are also applicable to the January 11, 1987 report. 

SIZE AND LOCATION OF PROPERTIES 

James International controls approximately 44 square miles of mineral rights 
(via placer and lode claims) in the area between the eastern Harquahala and 
western Vulture Mountains. The properties are located about 22 miles west 
of Wickenburg and 60 miles WN~ of Phoenix. 

GEOLOGY 

The area is underlain by Quaternary alluvial gravels that are greater than 
500 feet thick in Dlaces. Areas of bedrock outcroDS consist of Precambrian 
metamorphic rocks,' Precambrian granite, later Tertiary intrusives and consider­
able areas of Tertiary volcani·cs - the youngest being basaltic and aged 
younger than 19 my SP. 

Structurally, the Aguila properties are in the Basin and Range Province and 
are underlain by the Vulture tilt-block domain. They are contained in an 
upper plate that overlies a middle Tertiary detachment fault. The entire 
region has undergone extension tect,onics since Oligocene time with resulting 
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crustal thinning and accompanying high geothermal gradients. 

Base and precious metals mineralization are recognized from southern 
Nevada, southeastern California into south-central Arizona. PGMs are 
less widely reported however. They have been recovered as by-products from 
Cu-Ni-Co ores at Bunkerville and Cu-Au ore from the Boss Mine - both in 
northeastern Clark County, Nevada (NE of Las Vegas). In Arizona, PGMs 
have historically been recovered during copper refining. Most recently, 
PG~1 assays have been reported (aside from the area under discussion) from 
the Black !Bock District, northeast of Wickenburg (the Oro Grande Mine). 
In a quite different reported occurrence, there has been considerable 
speculation regarding PGMs in various cinder cones near Flagstaff and 
south of Winslow. 

WORK DONE 

General 

During the last quarter of 1985, D.G. McFarland and Assocs. of Arvada, 
Colorado instituted a program of limited field mapping, soil sampling and 
reverse circulation drilling. Concomitant with this work, T. Chamberlain, 
Chamberlain Assocs. Ltd. of Fort Collins, Coiorado completed a Landsat 
analysis of the Aguila/Eagie Eye project area. 

Soil Sampling 

Soil samples (mostly C-horizon) were collected from the four square miles 
that make up sections 14, 23, 26 and 35 along the western edge of the pro­
ject area. A total of 858 samples were collected although at least 156 
were replicates from previously sampled sites. Lines were mostly oriented 
N-S, spaced at ~ mile intervals and sampled at 300 foot spacing. Some E-W · 
cross lines were sampled in Section 35 and in the western part of Section 
36. 

The minus 80 mesh fraction of each sample was analyzed for Au, Pt and Ag 
via the Induced Coupled Plasma method. Other elements such as boron, 
manganese, barium, antimony, rhenium, mercury, bismuth and arsenic were 
also analyzed for in the early part of the program. 

Results and interpretation of this work are discussed in detail in the 
accompanying memo: Turner to James, Jan. 11, 1987 and are depicted on 
Plate 2. 

Drilling 

During December of 1985, 12 reverse circulation holes were drilled with 
their depths ranging from 60 to 555 feet. The 12 holes totalled 2,440 
feet and averaged 203 feet. Though samples were collected every five feet, 
analyses were made only for the five foot interval that occurred every 25 
feet. Gold, platinum and silver were the main elements tested. Since the 
initial series of analyses was conducted, other intervals have been analyz­
ed and several different laboratories and testing methods have been utilized. 



• 1 

4. 

Plate 1 depicts the locations _of these holes. Six were drilled in the south­east corner of the area in Sections 35 and 36. -Four of these six were either collared in volcanic bedrock or encountered it at depth. The remaining eight holes were drilled entirely in Quaternary gravel fill. Six of these holes were widely spaced farther to the west to test various spectral images as in-terpreted by Chamberlain Assocs. . 
The accompanying memo: Turner to James, Nov. 9, 1986 (p. S) provides a dia­grammatic cross-section of part of the drilled area. 

' . 
Assays/Analyses 

Considerable effort and money have been spent in determining the validity of the various assays and analyses for the PGMs in the many samples taken from the property. At least five laboratories and four analytical methods have been used. Zunkel 'and Hoffman of Jan H. Reimers and Assocs. USA have been most recently involved in determining the validity of the techniques and results of/from the laboratories involved. The reader is referred to their reports on the matter. 

Some of the problems encountered in the early assays of soil samples and drill cuttings are discussed in the above mentioned memo: Turner to James, Jan. 11, 1987. 

WORK PROPOSED 

Eight recommendations for work to be done are made in my memo of Nov. 9, 1986. Items 1 and 2 dealing with receipt of old data are complete. Of the items remaining for consideration, those dealing directly with evaluation of the property concern additional soil sampling, trenching and drilling. It is assumed that all new soil analyses and trenching/drilling assays will uni­formly follow the agreed-upon procedures that were determined to be valid during the studies of the past six months. 

Soil Sampling 

Additional soil sampling is proposed to achieve two purposes: 1) Limited fill-in sampling in areas that provided attractive values in 1985. 2) Reconnaissance surveys in other parts of the greater-than 3S square miles of the project area that has yet to ' be tested. This work could of course await completion of the more immediate work proposed above and below. 

Back Hoe Trenching 

Much can be learned concerning the nature and distribution of the reported . mineralization cut in the near surface by earlier drill holes such as 13, 16 and 17. Back hoe trenching could also be used to obtain preliminary bulk samples. 
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Drilling 

Plate 2 at a scale of 1 inch = 500 feet depicts the two areas in Section 
35 that appear to be the most prospective based on the reported soil and 
1985 drill hole values. It shouldbe noted that the two areas (the northern­
most is approximately 1,200 X 3,000 feet; the southern ;s 1,400 X 1,600 feet) 
are here defined as anomalous areas having Au values greater than 0.8 ppm 
that are contained within a larger area havTng soil values greater than 
0.2 ppm Au. Areas reporting anomalous Pt values are more erratic but at 
least in ope instance, coincide with the eastern side of the two highest 
gold areas. Whether the erratic Pt distribution is caused by the possible 
analysis problems mentioned above or by actual geologic distribution re­
mains to be determined. Any proposed drilling prosram can be designed to 
test which of these possibilities applies. 

A close approximation as to direct drilling and assay costs to drill the 
two anomalous areas to a depth of 300 feet in two phases of drilling is 
presented below. The assumptions are: reverse circulation drilling at $10 
per foot, samples taken and assayed for two elements for each five foot 
interval at $10 pe~ sample. Phase 1 drilling would be at 1,000 foot collar 
spacing and Phase 2 spacings would be reduced to 500-550 feet. The latter 
spacing could be close enough given a relatively uniform distribution of 
mineralization. It should be pointed out however that final drill hole 
spacings of 100 to 200 feet are not uncommon. It should also be pointed out 
that drilling costs can be greatly reduced if the ground conditions are good 
and the client is will ina to take a calculated risk and contract the drill­
ing on an hourly rate. j have had recent experience in this part of Arizona 
where the cost per foot (using an hourly rate of $185/hr) worked out to 
$5.50 1ft. 

No. · Holes DeDth Total Feet Cost @$10/ft 

Phase 1 22 300 ft. 6,600 
Plus 60 samples/hole x 22 x $10 

Phase 2 43 300 ft. 12,900 
Plus 60 samples/hole x 43 x $10 

Mobilization 2 X @ $750 ea. 

Total estimate for two phases: 

The above program would test approximately 475 acres 
at an average drill hole spacing of about 525 feet. 

$66,000 
13,200 

$129,000 
25,800 

to a depth 

Total Cost 

$79,200 

154,800 

1,500 

$235,500 

of 300 feet 

-
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6. 

Area Tested by Holes 3-7-8. This "hardrock" area drilled by McFarland bears 
special consideration because of very anomalous -values returned for the 
"five feet every 25 feet"samples. Twenty-five intervals in the three holes 
returned Pt values 'greater than 1 ppm (one as high as 3.4 ppm). Certainly 
the unassayed intervals should be analyzed pri~r to deepening holes 7,8 and 
13. McFarland recognized this shortcoming regarding complete assay values 
when he provided an estimate of a "combined platinum-gold resource (emphasis 
mine) of approximately 20 million (tons)." Deepening of holes 7 and 8 would 
add an . additional 800 feet or approximately SI0,000. Assaying of the un­
assayed intervals mentioned above would add an additional $1,800. '. 
The total estimated direct cost of drilling and assaying is therefore al~ost 
$250,000. 
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To: Mr. Maurice James 
From: I.L. Turner 

July 5, 1986 

James International, Baytown, Texas 
Douglas Mtn. Exploration, Golden, Colorado 

Subject: Supporting geologic compilation for the Aguila Project area­
Maricopa County, Arizona 

The attached, brief introduction and series of figures are provided for your 
use as introductory material to acquaint prospective co-venturers with your 
Aguila project/property. 

I am not aware if you already have such material but the brief reports provided 
to me that were written at the end of 1985 and in January, 1986 seem to indicate 
that such material has not been available. 

Neither the earlier Landsat study nor your geologist's report discusses the 
most recently proposed (1980-86) structural concepts being set forth for the 
west-central Arizona, southeast California and Nevada Basin and Range Province. 
In general, these concepts invoke extensional tectonics that subsequently 
caused low angle detachment faulting, upward movement of hot, lovler plate rocks, 
mixing of metal bearing aqueous solutions with cooler oxidized waters and depo­
sition of base and precious metals mineralization. Later, high angle normal 
faulting was accompanied by d:minantly basaltic volcanism. 

While the above may not seem to be particularly germane to whether a hoped-for 
co-venturer will take on your Aguila project, there are certain aspects of the 
above model that should be noted: 

1) The widespread existence of both bedded and vein manganese 
mineralization is explained as part of the detachment fault 
mode 1. 
2) ~"angane~ deposits are relatively wide-spread along a m·J-SE 
trend from southeast California to the Aquila Project areal 
Bighorn Mountains (The Artillery Peak occurrence in the east-

,_ ern Rawhide Mountains is the largest known manganese orebody 
~ in the United States) 

3) Reference to the literature on platinum abundance in rocks 
assigns the highest values (for other than the ultramafics) 
to basalts ~ 0.03 ppm to 0.21 ppm*. 
4) Occurrences of gold as well as the base metals are explaned 

- by the mo del . 

Since plat1nu~ i~ so unique and scarce a metal (especially in the United States), 
a similarly uniqu~ mechanism might have to be invoked to explain its presence 
at Aguila." 

~~y 
. I. L. T. 

* Wright, T.L. and Fleischer, M. 1965: Geochemistry of the platinum metals -
USGS Bull. 1214-A. 24pp. 
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GEOLOGIC COMPILATIon 

FOR THE 

AGUILA PROJECT AREA 

Maricopa County, Arizona 

July, 1986 

The attached figures provide basic location and geologic maps as well as 
more regional maps and schematic sections that support the concept of base 
and precious metals mineralization associated with Middle Tertiary detach­
ment faults. 

Spencer and Reynolds, 1986, p. 102 give the following accounting in one 
of several recent papers on Mid Tertiary tectonics: 

The middle Tertiary tectonic evolution of the Basin and Range Province 
of Arizona and the Southwest was dominated by large magnitude crustal 
extension and locally voluminous silicic magmatism. Major crustal 
thinning resulted from crustal extension, which occurred, at least at 
upper crustal levels, by movement on large-displacement low-angle normal 
faults (detachment faults). Modification of the landscape was extreme, 
with formation of various volcanic eruptive centers, including calderas, 
and numerous sedimentary basins above tilting normal-fault blocks ..• 

The Basin and Ranae Province of Arizona and the Southwest was the site of 
two episodes of Cenozoic extension ... The first episode of extension 
occurred during Oligocene to mid-Miocene time and resulted ;n formation 
of detachment faults, low-angle ductile shear zones (metamorphic core 
complexes), and regional domains of tilted fault blocks. Middle 
Tertiary volcanic and sedimentary rocks, and older rocks, were typically 
tilted to moderate to steep dips by movement on listric or planar normal 
faults that merge downward with, or are truncated by, an underlying, 
gently dipping detachment fault or a system of multiple, gently dipping 
normal faults. Volcanic rocks erupted during this period of extension 
are primarily ash-flow tuffs and flows of silicic to intermediate comp­
osition ... At about 13 - 15 Ma detachment faults became inactive and 
high-angle normal faults became the dominant, active extensional struc­
tures. High-angle normal faulting was accompanied by dominantly basaltic 
volcanism. Elongate sedimentary basins and flanking ranges and range­
bounding faults formed during this later, "Basin and Range" episode of 
extension. The mid-Tertiary episode of extension was characterized by 
large-magnitude crustal extension and crustal thinning, with extension 
occurring primarily in a ENE-WN~ direction. The younger Basin and Range 
episode resulted in much less extension and crustal thinning, and was 
directed in an E-W to WNW direction. 



2. 

In a later paper, Spencer and Welty, 1986, pp 195 - 198 carryon their 
thesis to say: 

Mineralization is characterized by early copper and iron sulfides, 
followed by massive specular hematite, in turn followed by fracture­
filling chrysocolla and malachite. Mineralization occurred during 
faulting and was associated with unusually high geothermal gradients 
that were at least partially due to detachment-fault movement that 
brought hot, lower-plate rocks up from great depth and juxtaposed 
them with cool, near-surface, upper plate rocks. Mixing of ascend­
ing", reduced, metal-bearin~ aqueous solutions with higher level, 
oxidize~ fluids is proposed as an important process leading to oxide 
mineralization. Movement of the redox interface down normal-fault 
ramps at the same rate as displacement of hanging-wall rocks resulted 
in continuous mineralization at some upper-plate sites over significant 
periods of geologic time; this produced the largest orebodies. Aqu­
eous solutions that precipitated iron oxides near the detachment 
fault carried manganese oxides to higher levels where vein and strata­
bound sedimentary manganese oxides were deposited. 

Attachs: 

Spencer, J.E. and Reynolds, S.J. 1986: Some aspects of the middle Tertiary 
tectonics of Arizona and Southeastern California in: Arizona Geological 
Soc. Digest, Vol. XVI, 1986 . 

Spencer, J.E. and W~lty, J.W.1986: Possible controls of base- and precious­
metal mineralization associated with Tertiary detachment faults in the 
lower "Colorado River trough, Arizona and California in: Geology, Vol. 14 
pp 195-198, March, 1986. 
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