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Mr. Peter Candy ‘
Welton, Candy & Associates
P.O. Box 6186 :
Long Beach, California 90806

Dear Mr., Candy:

Enelosed is our reportiregarding a cyanide leach amenability
study conducted on a sample‘of high-grade silver ore. The leach
data show that 92 percent of the total silver can be recovered
by cyanidation treatment of minus 100-mesh ground ore compared
with only 54 percent extraction from ore crushed to 3/8 inch 1in
size. Obviously lower recQvery cah be expected from coarsely ‘

crushed ore, if it were heap leached..
_ _ PalPic o

Assay of the composited samples, representing thepore
stacked on the leach pad, indicated that the extraction of gold
has essentially been completed.

We wish to thank you for the opportunity to do this feasi-
bility study for you. If you have any questions about the test
results, or if we can assist you in further metallurgical studies,
please give us a call.

Sincerely,

£ .)[f;z:xf ALt /2,/( LA

Harold Heinen
Metallurgist

J. McLaren Forbes
2275 Mueller Dr.
Reno, Nevada 89509

1550 Linda Way - Sparks, Nevada 89431 - (702) 356-7572
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REPORT
on

CYANTIDE LEACH TESTS CONDUCTED ON A SILVER ORE
(Job No.. HLA-80) i

for

Peter Candy

Welton, Candy & Associates
P.O, Box 6186

Long Beach, California 90806

EUMMARY and  Palmic?

Three samples of ore from the Lakeview/AClaims. near Hawthornoe,
navada were submitted for evaluation. Two samples, representina
ore on the stockpile and on the leached pad were fire—assayed.

The stockpiled ore contained 0.042 ounce of gold and no silver per
ton. The heap leached ore sample assayed 0.004 ounce of gold. and
0.10 ounce of silver per ton.

P&TH]//CL’?

L tr/(e [//ﬁ",ﬁ“’/ '

Cyanide leach tests were conducted on aAhiqh~qrade ore carry-
ing 85 ounces of silver and 0.026 ounce of gold per ton to cvaluate
the responsce of the ore to conventional cyanidation leaching
proctice. Dxtractions were 92,6 percent of the total silver from
finely ground ore, and only 54 percent from 3/8-inch feed. Gold
dissolution was negligible.

SAMPLE PREPARATIONS

Three samples of ore were submitted for evaluation. One
sample, representing the ore stockpiled on the 2% w Claims
near Hawthorne, Nevada, consisted of eight bags of ore averaging
50 pounds each. The submitted sample was a nominal 3/4=-inch
crushed material. A 1/8 split was taken from each of the 8 bags
n1sing a Jones riffle-type ore splitter. The 1/8 splits were com=
posited, crushed to about 1/4=-inch in size, and mixed. Then a 2
pound sample was split out of the crushed material, and pulverizod
to minus 100-mesh. The pulverized material served as the head

sample for assay.

The other bulk sample, representing the ore being. heap leach-
ed at the % Claims, consisted of 17 wet samples averaging
Fach bag was an. individual sample representing a

40 pounds each.

1550 Linda Way - Sparks, Nevada 89431 - (702) 356-7572
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cpecific section of the ore heap. Mr. Forbes, your consulting
geologist, requested that we»keep each sample intact for possible
future sampling for assaye. Therefore each bag of material was
handled as an individual sample. The wet samples were partially
air dried, to allow the material to be split down using the Jones
sample splitter. Each sample was riffled down toO produce a 1/16
split, which were composited to form the head sample. The head
samplé ‘was dried, crushed tO about 1/4-inch in size, and processcd
in the same manner as the ore sample above tg produce a head
sample for assay. .

The four samples of high-grade silver ore from the Lakeview
Claims were the rejects from samples submitted for fire-assay.
The four rejects were composited to form the feed material for
the cyanide leach tests. One leach test was conducted on 3/8
inch feed and the other on pulverized material.

ASSAY OF HEAD SAMPLES

Cold and silver contents of each sample were determinaod
the conventional fire assay-fusion method. Assays were:

Sample )
Designation Oz of Gold/Ton Oz of Silver/Ton

yil
0.10
84.95

Pawlico Stockpiled Ore 0.042
Pa w fics Heap Leached Ore 0.004

Liake View Migh-Grade Ore 0.026

CYANIDE LEACIH TESTS M
: Lake fe A

Cyanide leach tests were conducted only on the/lhigh-grade
silver ore sample. Sizes of feed leached were minus 3/8-=inch
and 100-mesh. Objective was to determine if the silver and gold
values are recoverable by straight cyanidation treatment. Test
procedure was as follpws: A 400-gram charge of ore sample was
pulped with 600 grams of water to produce a pulp with 40 percent
<o0lids. Lime was added to adjust the pH of the pulp to 11. Then,
cyanide was introduced to produce a starting leach solution con-
taining 10.0 pounds of sodium cyanide per ton. (A stronger cyan-
ide solution than normal. was employed because the ore contained a
1arger amount of silver than that generally encountered in
~vanidation practice.) The bottle with the pulp was agiltated by
rolling on the laboratory rolls for 72 hours. At the end of each
24-hour period, the agitation was suspended briefly to permit the
solids to settle and produce a pregnant solution for sampling.
The solution removed was replaced with make-up water and cyanide
to restere the leach liquor to its initial NaCN concentration.
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Upon completion of the‘léach period, a liquid-solids separar~
tion was made by filtering the pulp. Both products were assayad
for silver and gold. Metallurgical results are shown. in Table 1.

. TABLE 1

STLVER AND GOLD RECOVERIES BY CYANIDATION

Size of reed

Re ts .
Resu.l ta ; ~3/8 inch -100 mesh
Extraction ;
Percent of Total Silver 54.0 92.6
Percent of Total Gold nil 50.0

Extraction, Expressed in

Ounce of Silver/Ton of.Ore "41.59 71.37
~Ounce of Gold/Ton:of Ore nil 0.012
Assay of Leached Residue
Ounce of Silver per Ton 35.47 5.7
Ounce of Gold per Ton ~ 0.006 0.012
Calculated Heads :
Ounce of Silver per Ton 77.06 717505
ounce of Gold per Ton 0.006 0.024

The above data indicate that the silver mineralization in
the high-grade ore is readily extracted by cyanidation provided
the ore is finely ground. solution assays indicated that the
dissolution of silver was essentially completed after 48 hours
agitation. A cyanide leach was ‘conducted on the ore crushed to
about 3/8 inch to determine if this ore was amenable to heap leach
cyanidation. Although 41 ounces of silver per ton of ore was
extracted from the 3/8 inch material, heap leaching would not be
good metallurgy because it would leave as much as 35 ounces of

cilver in the tailings.

of

A screen analysis was conducted on the 3/8 inch leached res-—
idue to determine particle size and residual silver distributions.
The residue was gized on 5 screens using the wet screening proce-
dure. Results are shown in Table 2.

The results of the screen analysis show that the 3/8 inch
feed consists of 37 weight-percent minus 900-mesh slimes Or clayvey
The plus +10 mesh sand fraction contains 93 percent
of the total undissolved silver values, which must occur as locknd
grains of a silver species that is readily leachable if exposed O
the cyanide solution. The distribution of the undissolved silvel
values suggests two potential methods for silver recovery. Onc 15

constituents.
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that the silver can be recovered.by cyanidation treatment of ‘an
all slime pulp. This conclusion ‘is subqtantiated by the 92.6
percent extraction obtained leaching minus 100 mesh ground ore,
The other treatment sequence consists of crushing the ore and
washing out the clays to upgrade the ore for shipment to a
smelter. This conclusion is based on the fact that the plus 1/4
inch fraction of the leached residue assays higher silver than
the whole ore or heads.

TABLE_2

wSCREEN ANALYSTS -ORMINUS 3/8 TNGH CYANIRE TAILS sy

Silver Gold

Py?duct Welgit Assay Percent Assay
v_Slée Ferosnt 0Oz/Ton Distribution Oz/?jn_
| +1/4 inch 17.9 98.82 49.9 0.001

-1/4" 410 mesh 34.5 44,99 ‘ 43.8 0.006

-10 +20 7.4, 22.40 4.7 0.008

5
|
|
|
|
1
l
l

=20 mesh Sands : 3.0 1590 1.3 0.016 |

~200 mesh Slimes 37.2 0.30 0D 0.008

| Composite 100.0 35.47 100.0 0.006

CONCLUSIONGS

Cyanidation extracted 92.6 percent of the total silver from
an ore, carrying 77 ounces of silver (calculated head assay), Lthat
was ground to minus 100 mesh. Extraction from 3/8 inch crushed
feed was significantly lower, 54 percent of the total silver.

RECOMMENDATIONS

An extensive mineralogical study should be made to identify
the silver occurrence in this ore, and to characterize the gandue
constituents. This information as well as a screeh analysis of
the ore crushed to 1 or 1/2 inch size would be most useful in
deciding how tO Process +his high grade ore. Custom cyanidation
leaching of a very clayey pulp may produce some severe milling
problems such as high soluble silver losses in the tailings and
poor clarification of the pregnant solution which weuld interfere
with the zinc precipitation and cause the production of a dirty
zinc precipitates. If custom cyanidation 1is planned, it is
recommended that tests pe conducted to optimize the cyanide leach
conditions.

Lo del NPzt

Harold Heinen
Metallurgist
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Novenmber 12,

Mrs Peter @“ndy

Welton, & Associlates
2179 Pac L&jﬂ Avenue i
Long Bes California 90806

Enelosed are rough drafte of my heap leach reserves calculations
for the Empire Project, in the Hawthorne, N¥vada area.

Skeat #1: Pmvire Leach Heap Reserves gives tonnages bdased
upon the tesilug done hy ﬂﬁrdinn-Lmuqoﬂ Assooclates, The
cold and silver valueg are based upon assayes of samples
composited, for each wann or stoeckplle, from material
c?tm*ve* by Harding-laws for their tonnage determinations,

&
s obinined by me ﬂere also used for Leke View and P
ieo leech pads as well as Pamlico stockplle.

e

Bheet #2: FPalmico Pre Leach Qesarveﬂ were based upon me
*aterldl “vﬂnished by Empire Metals, with the eyeebtion
of my don ‘Semples for Pamlico lemch and stockpile.

Yg‘:_: rs truly,

Mo aren Forbes




o HUNTER MINING LABORATORY, INC.

994 GLENDALE AVENUE e SPARKS, NEVADA 89431 e TELEPHONE: (702) 358-6227

LABORATORY ORDER

SAMPLES FROM: % 7

£ 7 P Laborat ) 2-2
V‘,II{”;' Cou dndy /4,5.'_‘20(“1 o> Numb(a-r“‘\"‘}gmD
; FT Date
Received:
Customer
Order No.:
Date
Attention: Telephone: Shipped:

SAMPLE MARK ANALYZE FOR SAMPLE MARK | FORM ANALYZE FOR SAMPLE MARK ANALYZE FOR

._/)»';f'[; ;’-—/

REMARKS:

gc‘ 77 fﬂ/bﬁeﬂ/

[] TRACE &
NO. OF SAMPLES: B PULPS: [J Discard, ﬁ?eturn.

/,/ , JX;FIRE ASSAY REJECTS: [ Discard, Pfaaurn.

PULPS held for 90 days. REJECTS held on request but not over 30 days. Arrangements may be made to store rejects
@ $1.00/cm/mp\nth. Minimugm charge for storage will be $5.00/month.

2 J0=30—F/

SUBMITTED BY: __{ 4 (M tep~ % Date:

f




o HUNTER MINING LABORATORY, INC.

994 GLENDALE AVENUE

SAMPLES FROM:

e SPARKS, NEVADA 89431

TELEPHONE: (702) 358-6227

LABORATORY ORDER

Laboratoryl‘kl Z 3 B' 0 ' 2 l 3 B |

Number:

\Ve/len . (2,__,144:, i~ /4‘-5‘-50(( ¢ bos
/D[” IBCJ)K f/dyé

Date
Received:

L(/Vl_j Bﬂq( h J (A

20 806

Customer
Order No.:

Attention: ‘\Pp fe,.‘

(agwl/ay

Telephone:

Date
Shipped:

SAMPLE MARK | FORM

ANALYZE FOR

"SAMPLE MARK

FORM

ANALYZE FOR

SAMPLE MARK

ANALYZE FOR

. o4

- ‘-Zﬁ? .“n"" i

. @ (;— é 3 A L ?[_F“‘ P
pé— L A3 S fec

/ 2 A

.ob? & LI5S

//_C' g ',Z‘}

S e

’

LG 2C] T

dC’/ o /]- / // ! , :

eolocd [ bFA?
p 4 < AR P P |
1,00 37 3mfd it

17
iy {Orﬁmﬁ_

L oFE

@00 7~

. O

-4 o0 )

REMARKS:

Q/. A/l(- Lamren /:C”v"[as
E2 7 Muethir P

/?(ﬂc, A/[/ fﬁg'-c?z,

NO. OF SAMPLES: D TRACE
Q [J ASSAY

y K FIRE ASSAY

EF =15

PULPS: (] Discard, g(Return.

REJECTS: [ Discard, RReturn.

PULPS held for 90 days. REJECTS held on request but not over 30 days. Arrangeme-nts may be made to store rejects
@ $1.00/cwt/month. Minimum charge for storage will be $5.00/month.

SUBMITTED BY: /75 e XM/

Date:

White copy: For your records. Yellow copy: Send to lab. Blue and Pink copy: Enclose with samples
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A

Western Testing ¢) Laboratories

1080 Linda Way, No. 3
Sparks, Nevada 89431
Telephone: (702) 331-3600

Report of Analysis

Submitted by: Welton, Candy, Associates Date: August 13, 1980
P.0O. Box 6186
Long Beach, CA 90806 Laboratorny number: 226+
Attn: J. McLaren Forbes :

| Leg b~ .
Analytical method: Fire Assay

Your order number:

Invoice number:

(0z/Ton)

0.42
0.01
0.84

Charles Gustofson
Laboratoryv Manager

ppm = Parts per million Oz/ton = Troy ounces per ton of 2000 pounds avoirdupois
Percent = Parts per hundred Fineness = Parts per thousand

1 oz/ton = 34.286 ppm 1 ppm = 0.0001% 1 ppm = 0.029167 oz/ton

1.0% = 20 pounds/ton Read + as "greater than." Read = as "less than.”




A

Western Testing ¢ Laboratories

1080 Linda Way, No. 3
Sparks, Nevada 89431
Telephone: (702) 331-3600

Report of Analysis

Submitted by: Welton, Candy, Associates Date: August 13, 1980
P.0. Box 6186
Long Beach, CA 90806 Laboratory number: 226-1
Attn: J. McLaren Forbes
Analytical method: Fire Assay

Your order number:

Invoice number:

Au (0z/Ton) (0z/Ton)

0.036 0.42
0.020 0.01
0.090 0.84

f,

Sl ,ﬁ

L
_Eérleé Gustéfs6n ,
Laboratory g?hager /

\»\\

ppm = Parts per million Oz/ton = Troy ounces per ton of 2000 pounds avoirdupois
Percent = Parts per hundred Fineness = Parts per thousand

1 oz/ton = 34.286 ppm 1 ppm = 0.0001% 1 ppm = 0.029167 oz/ton

1.0% = 20 pounds/ton Read + as "greater than." Read = as "less than.”




A

Western Testing ¢ Laboratories
1080 Linda Way Sparks, Nevada 89431 (702) 331-3600

Statement

Welton, Candy, Associates Date August 13, 1980
P.O. Box 6186
Long Beach, CA 90806

cc: J. McLaren Forbes

Description Credits

Lab No. 226=1, Invoice B634
Prep & Fire Assay 3 Samples on
RUSH BASIS for Au, Ag @

$35.00 each S105.00

Balance Due $105.00
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Western Testing () Laboratories h
1275 Kleppe Lane, #5 » Sparks, Nevada 89431 « (702) 331-3600
Laboratory Order
Received: [/ : <) Laboratory Number: Aq L‘(* ’-/
Report to: U VETWO Y\ 5 LA ‘(\k}\‘i—b (VA4 Alentions:

Address: : B

Telephone:

Additional Instructions:

Pﬂ;;:/(’,,w jf— f/,,/(/ 9 /0 7 : ng’/ﬁfg /_L-’/,/ﬂ'? /_H ﬂn#/"‘ 7'/),_4, 29

AL BB L

Invoice Number: (\-.,»' l/_, 47/‘* \ ~ // // Your order number:

: 7

Sa_rpple Mark Form Analyze for Sample Mark | Form Analyze for Sample Mark | Form | = Analyze for
PJB Qo dg |Lv | -
P28 e R B e ]

: O 2 4 A
PB_B ags WD W 3 L 002 b

—

LV < . To &idF
ﬂ\/@b"@/ L s L0160 LS
/3‘41'5 o i LV b Lo10 | 7#
/)SB el Ly ot s3] .
/O 4 5 g2z 1k £ 4o L0044 ¢ |7 v
G PeF v §
P P Loldet VI L#e] 14 ¥
/D ¥y B Lsq0 46O W B L .o[0 '“

— g’ i {C“y
o lais s Ae et -0
g b fﬂ)' <
e

pioh | lang|ose I3 MLV j2 R A
\} A |- e3& bl D . 3P | R o e
f_._-!-l—' @ : P/EA:U://E ) D‘;Tﬁj ‘L:ﬂéaﬂf '4,()@
- AL b e/ 5 J s A .00 e
P /> k6 il5 s ags]
o \/' \/
g1 ?)‘0} §5F 0 /L'\ 15
NO. OF SAMPLES A qh __ for O Trace, O Assay, OfFire Assay.

PULPS: O Discard, K Return. REJECTS: O Discard, ¥ Return.

NOTE: When a client wishes to have the PULPS and/or REJECTS returned, the client must pick up the pulps and rejects within 60 days after the Laboratory work has been
completed. If the }Qent requests \Y/T,‘ to return the pulps and/or rejects, they will be returned COD — unless the client maﬁs special arrangements with WTL.

ite copy: For your records. Yellow copy: Send to Lab. Pink copy: Enclose with samples.

Sany,
SUBMITTED BY: _~ }&W/‘ L







Western Testing {) Laboratories
1275 Kleppe Lane, #5
Sparks, Nevada 89431
Telephone: (702) 331-3600

Report of Analysis
(Page 1 of 2)

Submitted by: Welton, Candy & Associates Date: October 6, 1981
P.0. Box 6186 :
Long Beach, CA 90806 Laboratory number:  274-6

Attn: Peter Candy ;
ce: J. McLaren Forbes Analytical method:  Fire Assay

Your order number:

Au, Ag : Invoice number: Cl164]1 -

Sample Au (0z/Ton) Ag (0z/Ton)

LV-1 0.004 019
LV-2 0.002 D. 29

LvV-3 0.002 0.66
LV-4 Trace . ih

LV-5 .010 1.54
LV-6 .010 1,98

LV-7 0. 008 0.39
LV-8 004 0. 77

LV-9 . 004 0.25
LV-10 .010 0.60

LV-11 .008 0,33
LV-12 .004 Nil

PlB . 052 o 00b
P2B .042 Nl

Fob 042 Q.13
P4B .036 ‘Nil

P5B % 0.09
P6B 022 i 0.16

2B 012 0.09
P8B . 040 - : 0.60

(Continued)

ppm = Parts per million Oz/ton = Troy ounces per ton of 2000 pounds avoirdupois
Percent = Parts per hundred l"lneness = Parts per thousand




Western Testing () Laboratories
1275 Kleppe Lane, #5

Sparks, Nevada 89431
Telephone: (702) 331-3600

Report of Analysis
ep(Pag?Z of Z)y

Submitted by: Welton, Candy & Associates Date: October 6, 1981
P.0. Box 6186
Long Beach, CA 90806 Laboratory number:  274-6
Attn: Peter Candy :
ce: J. McLaren Forbes Analytical method:  Fire Assay

Your order number:

Au, Ag Invoice number:  C1641

- Sample Au (0Z/Ton) ‘Ag (0z/Ton)

P9B 0.018 , 0.28
P10B 0.056 018

ve=0,03 fH = 2.1 37 ‘ i
P11B : e & e b b ﬁff 15755 Nil sl*% ___ﬂ‘_%-tmb'.ﬁ“f

= FLIB | ‘ 0.066 #2972 0.156125 = $3.05 7y

l Y /f "-/’76 f”/nf*
arle STOLso
&0

Manager

Labor&kl

ppm = Parts per million Oz/ton = Troy ounces per ton of 2000 pounds avoirdupois
Percent = Parts per hundred Fineness = Parts per thousand
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