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INTRODUCTION 

The Faro Down Valley Tailing Ponds (see map and section) have a contained, gross metal value 
of more than a billion dollars. A research proposal for the development of an economical 
reprocessing method for the recovery of this resource, which would create jobs and eliminate 

· an environmental liability, was approved for co-funding by the Government of the Yukon, 
Department of Economic Development (Canada/Yukon Economic Development Agreement). 
We thank them for their understanding and support. This ambitious and diligent research 
program involved Canmet (Mineral Sciences Laboratories), Lakefield Research, Normet and 
Curragh Inc. 

The Laboratory test results from the initial research programs are very encouraging with the 
production of a marketable bulk concentrate of 50% lead plus zinc metal content at a zinc metal 
recovery of 58%. There is considerable confidence in the Faro Down Valley Tailings 
reprocessing approach because of the metallurgical results attained, the implementation of proven 
new technology equipment, the use of current reagents and the availability of the Faro Mill (low 
capital requirement) when the known, economic ore reserves are depleted. 

CONCLUSION 

The research programs run at Canmet (Mineral Sciences Laboratories), Lakefield Research and 
Normet on Faro Down Valley Tailing composites indicate a technical success with the 
production of a marketable bulk sulphide concentrate at a respectable recovery. 

.. Assay Recovery 
Testwork 
Composite Product Pb% Zn% Pb% Zn% 

Final Bulk Cone 10.2 37.4 25.4 58.2 
Rghr Bulle Cone 2.88 6.1 59.4 78.6 

pH >7 
Cale. Headgrade 0.70 L12 100.0 100.0 

Final Bulk Cone 5.13 3L2 15.8 57.9 
Rghr Bulk Cone L73 3.81 61.4 81.2 

pH <7 
Cale. Headgrade 0.62 1.03 100.0 100.0 

The research programs of each laboratory were scoped to develop a reprocessing flowsheet for 
the Down Valley Tailings. Although the Canmet and Normet laboratories did not attain the 
same metallurgical results as Lakefield Research, an extrapolation of their test results would 
indicate very similar overall metallurgical results. 
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The research testwork must continue as there is more information needed for the final 
reprocessing flowsheet. Larger volume laboratory bench testwork is needed to determine the 
high intensity conditioner equipment design criteria, bulk rougher concentrate regrind 
requirements and bulk cleaner concentrate flotation tests. 

PURPOSE OF THE RESEARCH 

All of the flotation tailings from the Faro mill, from start up in July 1969 through to August 
1992, have been impounded.in the Rose Creek Valley area. Subsequent tailings are pumped to 
the mined-out Faro Open Pit There are 51,926,452 tonnes of tailings assaying 0.8% Pb, 1.3% 
Zn, 0.12 % Cu, 30 g/t Ag placed in this Down Valley area behind water/solids impervious dams. 
At current metal prices, the gross value of these tailings is over a billion dollars. 

A major factor in the design, cost estimating and implementation of the Faro Decommissioning 
plan is this large quantity of AMD tailings. Many decommissioning scenarios have been 

· discussed, plans developed to a preliminary engineering status and costs estimated. These 
decommissioning scenarios varied from complete water flooding of the entire Down Valley 
Tailing Impoundment area by the construction of a high Cross Valley Dam (at an estimation 
capital cost of $ million) to placing a composite dry cover over the exposed tailing with 
permanent water cover of the remaining tailings behind the structurally modified existing Cross 
Valley Dam (at an estimated capital cost of$ million). 

It is apparent that these estimated decommissioning costs are excessive so a further search and/or 
development of new technology is imperativeo Since sufficient space would be available in the 
mined-out Faro Pit for final deposition of the reprocessed Down Valley tailing, the ·question is 
"Can the tailings be reprocessed, economically?". There will be many positive spin offs of a 
successful reprocessing approach: site jobs for .more operating years, a more complete usage 
of the natural resource and an integral part of a better decommissioning plan for Faro (all 
processed tailing would be water flooded thereby eliminating acid mine drainage). 

RESEARCH PROPOSAL AND MDA YUKON FUNDING 

In 1990-91, Denhurst Limited in Australia developed a laboratory flowsheet for the recovery of 
a bulk, mineral sulphide concentrate from the impounded tailings at their Woodlawn Mine. This 
successful laboratory program culminated in the design, construction and commissioning of a 
production tailings reprocessing mill in 1991. Their process flowsheet was kept secret, however, 
they were willing to give a Faro Down Valley tailings sample a preliminary evaluation. Their 
laboratory test (1992) produced better metallurgical results than previous testwork run on a 
similar sample~ 
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Discussions were held with Ms. L Walton, MDA Co-ordinator (Government of the Yukon, 
Department of Economic Development), Mte M.C. Campbell, Manager (Canmet, Resource 
Utilization Laboratories), Mr. S. Bulatovic, Consulting Metallurgist (Lakefield Research) and 
Mr. I. Pattison, Executive Director (Denhurst Limited) re: Reprocessing Faro Down Valley 
tailing to produce a bulk, mineral sulphide concentrate (at least 50% lead and zinc metal) -
program, schedule and cost 

Subsequently each party prepared a research proposal that had a very limited overlap of the 
testwork. Curragh Inc~ would co-ordinate the program and be responsible for the project report. 
The program must be complete by March 31, 1993. The cost estimate for the proposed research 
is as follows: 

Sub Contractor 

Canmet 

Curragh Inc. 

Lakefield Research 

Denhurst Limited 
(Normet Pty Ltd) 

TOTAL 

Type of Work 

Laboratory Flotation 
Mineralogy 

Sample Acquisition 
Sample Analysis 
Project Management 

Laboratory Flotation 

Laboratory Flotation 

The co-funded program cost was distributed as follows: 

Co-Funders 

Curragh Inc. 

MDA 

TOTAL 

Original Budget 

$ 80,000 

$145,000 

$225,000 :- _ 

Original Budget 

$120,000 

$45,000 

$ 20,000 

$40,000 

$225,000 

We want to take this opportunity to thank Ms. L Walton and the management of the 
Government of Yukon, Department of Economic Development for the approval of this research 
program and the co-operation extended throughout the life of the program. The research 
program commenced on schedule on October 28, 1992. 
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RESEARCH PROGRAM 

Toe research program was divided iniO two phases. Phase One, was sample aceJ.uisition and 
sample analysis. Phase Two, was the laboratory testwork with metallurgical ·balance results& 

PHASE ONE 

1.0 Sample Acquisition 

The geological department of Curragh Inc. reviewed available historical data (pre-1983) 
and· site maps to best identify the spigot points of the mill flotation tailing within the two 
upper tailing pond areas. They recommended four section lines (letters) and the collar 
location of twenty drill holes (numbers) so the drill hole, core samples should best 
represent the stored tailing .. The tailing drill hole locations are shown in figure no. 1. 

A vibro core drill was selected as the preferred equipment to drill the tailing ponds. It 
was light weight and readily mobile; it had a special 11 shoeu attachment that will lock the 
core in the rods (NQ rods with no core barrel - 2 3/8" ) on retrieval so llQ sample is lost. 
No air, water, etc. is added to the drilling face thereby preventing sample mixing or 
dilution during· the drilling program. Ace Drilling from Surrey, B.Ca was the closest 
available vibro core driller and they did a good job. 

The drilling program was designed to recover all core from the tailing pond, s surface to 
the valley floor or an impregnable subsurfacee The drill hole, core sample was 
composited in one meter increments which were numbered from the surface downward 
in consecutive order. Each drill hole core~ sample composite wa.~ subjected to the 
following procedure: 

a) weighed (wet weight) and recorded (254 core composites) 
b) paste pH read and recorded (254 core composites) 
c) observed degree of moisture content and recorded 
d) screen analysis {200 and 325 mesh screen) and size distribution recorded (J62 

screen fractions) 
e) each sample composite was cut into four, one kilogram portions for metallurgical 

.testwork, identified as l, ll, Ill, and IV. 
f) chemical analysis (lead, zinc, copper, iron) run on each screen fraction and a 

metal balance recorded (4064 chemical analyses). 

The mean metal content of the drill hole, core increments was 0.72% lead, 1,26% zinc, 
0 .. 12% copper and.29.9% iron. A condensed copy of each reporting sheet is shown in 
figure noe 2; while the complete sample increment analyses for this program is reported 
in Addendum L 

;,: .:_. 
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2.0 Laboratory Testwork Composites 

Individual drill hole, core sample increments, sealed in plastic bags and identified with 
Roman Numerals, were gathered into "testwork composite" lots and · shipped to 
designated research laboratories. In tum, they were instructed to keep the sample and 
subsequent composite factions: sealed, moist and in cold storage when not in use. The 
following "weight of samples" were shippe.d to: 

Lakefield Research 
Denhurst Ltd. (Normet) 
Canmet 

PHASE TWO 

- 50 kilograms 
- 75 kilograms 
- 250 kilograms 

1 .0 Laboratory Research Programs 

a) Lakefield Research 

The laboratory testwork program was quite focused - prefloat conditioning and 
reagents., The individual drill hole, core sample increments were composited into 
two testwork composites. One testwork composite contained increments with 
paste pH's <7 and the other testwork composite contained increments with paste 
pH's > 7. The testwork program evaluated flotation responses following prefloat 
conditioning (conventional conditioning, a short grind or high intensity 
conditioning, a Lakefield specialization). This program also evaluated re.agents 
(pH modifiers, pyrite depressants and collectors) to produce a high recovery, bulk 
rougher concentrate. At optimum bulk rougher concentrate recovery conditions, 
several cleaner flotation tests were run. to. d~termine concentrate upgrade. 

(b) Denlmrst Limited (Nonnet) 

The laboratory testwork program was quite focused - Denhurst flowsheet 
evaluation and modifioo flowsheet evaluation. The drill hole, core sample 
increments were combined to make one testwork composite and then subjected 
to the Denhurst established pre-float conditioning and reagent scheme to produce 
a bulk concentrate (special emphasis on the zinc content). This work was 
followed with several flotation tests in which the slurry was oxygenated during 
prefloat conditioning and another series of flotation ·tests in which the prefloat 
conditioning step was eliminated. · 

(c) Canmet 

The scope of this laboratory testwork program was a broad baseline - mineralogy, 
bulk rougher prefloat conditioning bulk concentrate cleaning and reagent 
evaluations. 
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Mineralogy via an optical microscope, an electron microscope and an image 
analyzer was done on testwork composites from the entire Down Valley drilling 
program. These composites were assembled at three specific pH levels ( < 5, 5 
to 7, > 7). Each composite was screened on four sizes and prepared for 
instrument assisted mineral identification mineral liberation count and mineral 
particle size. 

A second mineralogical program was done to provide information on the surface 
characteristics that may affect reprocessing. This. mineralogical work was done 
on a Laser Ionization Mass Spectrometer on individual grains of sphalerite and 
pyrite/ marcasite. 

The metallurgical program started with a broad baseline search/development 
approach. The testwork composite, a mix of all the drill hole, core sample 
increments, was subjected to eleven prefloat and flotation activities/conditions at 
two levels for the recovery of a bulk sulphide rougher concentrate.. The flotation 
test results were analyzed by a fractional statistical model to determine which 
activities/conditions provide the highest bulk sulphide rougher concentrate grade 
and recovery. In tum, the most favourable activities/conditions were run at 3 
levels; then another statistical analysis of the test results were done to advance the 
development of the Down Valley tailings reprocessing flowsheet. Several bulk 
sulphide cleaner flotation tests as well as some comparative flotation tests were 
run on Lakefield and Normet testwork procedures/conditions* 

Laboratory Research Results 

Lakefield Research 

The laboratory flotation test results were very encouraging, a marketable grade 
bulk sulphide concentrate (31- 37% Zn, 5 - 10% Pb) was produced at respectable 
metal recoveries. The Lakefield Research report is attached in Addendum IL 

The two Down Valley Tailings testwork composites (pH <7, pH >7) were 
subjected to similar laboratory development tests: 

(i) Preflotation Conditioning 
- standard conditioner (single and multi stage) 
- high intensity conditioner (single and multi stage) 
- grinding (varying time duration) 

(ii) Reagent Balance 
- types of pyrite depressants 
- sphalerite activation 
- galena/ sphalerite collectors 
- pH modifiers 
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The laboratory program on each testwork composite did develop a reprocessing flowsheet 
and conventional reagent scheme. The following metallurgical balances were calculated 
from laboratory batch flotation tests which do not include the metal that would be 
recovered in the final concentrate by recycling the cleaner tailing, as occurs in the mill 
operation. Therefore, the mill will have slightly higher metal recoveries. 

l!f! il 
:•:•. .·· C:>.· .·. iI ! i :::·: .·. ·.·. =· ·::=-= :::' .. -:, :-:-· .. -.. -- t ltt?f{ } ,;,.::- :·=:: ·.·.·· : :,: '.=· 

:: } "'.'.'"'"."'.'-~. •"-ii_.., ·.···. 

:=x: 
::::-=·=·.··· :-.::-: ·-::- ·.· 

. ·.·.· ·. •· . 

:::/:::=::=<tf\··-:::: -:{ ='::i:e. ?>:=:='/: ·,::·:::: ".n.~ i\:\\::: .. :. .•.•. ?::::~;~}}{? ·::::• 1;'1.4"'--·.·------ ·=· . 
·.<··.··-·.· :/:/::::::: I=:: ,tt:::==r=:=:::} .. JI -:-:-·.-- ;\?tr=::=: , ·\:::-·-- ::\ .... -:-:-: ·.·'\/ :-:-=:::== =?=/::::::-< ·:·. 

-:-:. " . ·.·. .· . ·.·. ··:::· ... ·.-:·-·.·.·-:-:- ··.·=·· ·.· :=:: 

Final Bulk Cone 10.2 37.4 25A 58.2 
Rghr Bulk Cone 2.88 6.1 59.4 78.6 

pH >7 
Cale. Headgrade 0.70 L12 100.0 lOCtO 

Final Bulk Cone 5.13 3L2 15.8 57.9 
Rghr Bulk Cone L73 3.81 61.4 81..2 

pH <7 
Cale. Headgrade 0.62 1.03 100.0 lO(tO 

A Release Analysis Plot (see figure 3) of the laboratory batch flotation test results (roughing and 
for stages of cleaning) on Testwork Composites pH < 7 and pH > 7, illustrates the family of 
Bulk Concentrates grades and recoveries. The overlap of metallurgical performances for the 
composites indicates an upside potential and in higher overall recoveries in a mill operation. 

The laboratory developed, reagent scheme is very conventional; it uses lime for the pH modifier, 
copper sulphate for the sphalerite activator, xanthate and M2030 for the galena/sphalerite 
collector and MIBC for the frothed. · 

The laboratory developed flowsheet is as foljows: 
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(b) Normet 

The laboratory flotation test results confirm and improve upon the metallurgical 
response reported on preliminary Down Valley tailings flotation testwork done in 
1992 by Denhurst. The Normet testwork was done on a Testwork Composite 
comprising samples from twelve drill holes that give a good cross-section of the 
Down Valley tailings area. The Normet report is attached in Addend.um Ill. 

Nine of twelve laboratory flotation tests were run on a flowsheet which included 
bulk sulphide roughing and three stages of cleaning. The laboratory testwork 
evaluated the following flowsheet configurations: 

(i) Prefloat Conditioning - without oxygenation 
-with oxygenation* 

(ii} No Prefloat Conditioning 

* oxygenation (Oxygen gas is bubbled into the slurry during conditioning 
to ensure replacement of the oxygen that was consumed through chemical 
reaction with the mineral surfaces and the flotation reagents.) 

The metallurgical balances for batch flotation tests on different flowsheet 
configurations, are as follows: 

Final Bulle Cone 2.5 35.7 4.6 37.5 
Pre Float - No Rougher Bulle Cone 3 .. 3 17.5 22.0 66.7 
Oxygenation 

Cale. Headgrade 0.63 L09 100.0 100.0 

Final Bulk Cone n.a. 33.6 n.a. 42.2 
Pre Float - With Rougher Bulk Cone n.a. 12 .. 8 n.a. 65.0 
Oxygenation 

Cale. Headgrade n.a. 1..14 n.a. 100.0 

Final Bulk Cone 3.5 44.8 4.6 34.5 
No Pre Float Rougher Bulle Cone 4.1 20.5 2L5 62.0 

Cale. Headgrade 0 .. 68 1.17 lO(tO 100.0 
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The design and operation of the Denhurst/Normet high intensity conditioner is not 
much different than a conventional conditioner re: comparative metallurgical 
balance, in previous table, with and without prefloat conditioning. However, the 
Lakefield design of high intensity conditioner, which will be installed in the Faro 
mill as part of the Grum ore, process flowsheet modifications and is currently 
used in other milling operations, provides very vigorous mixing. This cleans the 
surface of the mineral particles and forces those particles to collide with reagents 
thereby improving the overall mineral recoveries into the bulk sulphide 
concentrate .. 

(c) Canmet 

The Canmet research program was very thorough and started with an 
investigation of the physical nature of the flotation feed: 

What will be reprocessed? 
How is the mineral worth distributed in the feed? 
Are there any physical detriments to flotation recovery (liberation, 

. )? coatings, etc.. . 

These questions are best answered in a detailed mineralogical study of the 
reprocessing feed (Down Valley tailings). This approach is very common when 
developing or evaluating process flowsheet:s. 

A mineralogical investigation was initiated to determine mineral occurrence, 
identification, distribution and the degree of liberation, as well as the occurrence 
of secondary minerals suggesting mineral remobilization. This work involved an 
optical microscope, an election microscope, an image analyzer and an X-ray 
diffraction analyzer and was done on three Testwork Composites (pH < 5, pH 5-7, 
pH 7) e This mineralogical report prepared by Dr. W. Petruk is attached in 
Addendum IV e 

The mineralogical report stated that in the <75 micron size fraction the sphalerite 
and chalcopyrite are 40% totally liberated and 60% are 75% liberated. In all 
screens size fractions the galena showed random liberation. In the > 75 micron 
size fraction considerable locking of sphalerite, galena and chalcopyrite with 
pyrite and quartz was observed. Some goethite and iron sulphate was associated 
with pyrite and some was present as free grains. Pyrite, marcasite and pyrrhotite 
were observed as liberated and locked particles. Regrinding will be an integral 
part of the final reprocessing flowsheet in order to upgrade the bulk sulphide 
concentra.te. 

The second mineralogical investigation was initiated to look at the surface 
chemistry of selected sphalerite and pyrite/marcasite particles (grains) to obtain 
a semi-quantitative analysis in any coatings that have developed on the surface of 
these particles. This mineralogical report prepared by Dr. L.J. Cabri is attached 
in Addendum Vo 
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This mineralogical investigation was done on a very special analyzer called the 
Laser Ionization Mass Spectrometer (located in California) which was equipped 
with a laser microprobe. This analyzer will determine the composition of the 
very surface of the particle and by consecutive shots of the laser mieroprobe on 
the same spot, gradually penetrating the surface a few angstroms at a time, 
thereby peeling away the coating while compiling data on the composition of each -
successive layer through to the original particle mass. This information will be 
useful in determining if the coating(s) can be removed and if it will be detrimental 
to the subsequent reprocessing procedure or if the coating(s) have to be removed 
at all. · 

The analysis showed that most sphalerite particles have copper coatings (Cu S) 
a result of previous processing. Selected, liberated sphalerite particles from 
Testwork Composites pH< 5 and pHS-7 showed erratic occurrences of lead in 
their coatings while the liberated sphalerite particles from Testwork Composite 
pH> 7 showed a dominance of lead in their coatings. Lead and copper coatings 
on sphalerite should not be detrimental to subsequent reprocessing. No coatings 
on pyrite/marcasite were mentioned but should be further investigated in samples 
of bulk sulphide concentrate. 

The broad research approach employed on Canmet has developed a lot of data 
(factorial metallurgical tests - fractional analysis modelling, etc.) and generally 
is directing the researcher to the flowshe.et developed in the Lakefield testwork. 
This is a good response as it shows that the work done at Lakefield and Normet 
(Denhurst), on very specific scopes, was indeed correct. The nature of the 
metallurgical research work at Canmet has been time and sample consuming but 
they have diligently and expeditiously carried on the testwork. The laboratory 
metallurgical testwork was done on a Testwork Composite comprising all the 
drillhole, core samples. The Preliminary Report on this testwork is attached in 
Addendum V1 . 

The following eleven prescreening variables at two levels were run to produce a 
rougher bulk sulphide concentrate only: · 

Variable Hiz:h Level Low Level 
A. Agitation Intensity . 1800 rpm 700 rpm 
B. Agitation Time 20 min. 5 min. 
C. Slurry Density 40% 35% 
D. Aeration Time 10 min. 5 min. 
E. Alkalinity Agent* lime soda ash 
E Lime/Soda Rate 3000 g/t 750 g/t 
G. Copper Sulphate 300 g/t 150 g/t 
H. Sulphur Dioxide 600 g/t 250 g/t 
I. Sodium Cyanide 100 g/t 50 g/t 
K. Collector Type** 3418A SAX 
I. Collector Level 35 g/t 20 git 

* Lime 
** Dithiophosphinate (3418A) 
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The statistical results from the prescreening testwork, in respect to zinc recovery 
has reduced the number of significant variables to the following: 

-. Agitator Intensity 
- Agitator Time 
- Aeration Time 
- Level of Soda Ash or Lime 
- Level of Sulphur Dioxide 

Subsequently each variable was tested at three levelsG The statistical analysis is 
not complete at this time. 

In the meantime testwork has been initiated to investigate the following unit 
functions at the reprocessing flowsheet development: 

- Regrinding (at varying pH's) followed by Low Intensity Conditioning 
- Different Sphalerite Collectors 
- Varying pH's for the Bulk Rougher float 
- Some initial Bulk Rougher Concentrate Cleaning 

The initial. results are encouraging. 

A mineralogical examination of two bulk rougher concentrates ( one-high recovery 
and one-low recovery) and two bulk rougher tailings, showed that sphalerite 
coarser than 53 microns after 5 minutes agitation, did not float whereas 36 % of 
the sphalerite floated after a 20 minute agitation. 

RECOJ\WENDED ON-GOJNG RF.SEARCH PROGRAM 

The objectives of the on-going research program are: 

a) develop the reprocessing flowsheet 
b) finalize the reagent scheme 
c) prepare equipment design criteria. 

The laboratory flotation tests will be run on 20 kilogram tailings samples (current test work used 
2 kilogram samples) .. The higher sample weight per test will produce a higher weight of bulk 
rougher concentrate which is necessary for regrind testwork, bulk concentrate cleaner testwork 
and to confirm the reagent scheme .. Separate laboratory testwork will be required to optimize 
the high intensity oonditioner(s) equipment design criteria. Locked-cycle laboratory testwork 
will confirm the reprocessing flowsheet metallurgical performance~ 

rbw:flr 
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- VIBRO CORE DRILLING 

FARO DOWN VALLEY TAR.ING 
· SAMPLING PROGRAM (tm) 

DATE: ---=Oct;..;::.:.::o:.::.ber.::....:23~192::..:-. __ 
- 1 :METER SAMPLE INCREMENT LENGTH 

2 13453 ,/ / / (ll) / 

3 4103 3.34 

4 14496 4.53 ,/ (12) ./ 

,/ coarse p,m.l . 
iDSUDple 

5 5868 7.08 ,/ ,/ v (12) 

' .3847.6 6.98 ,/ 

7 11073 ,.n 
. / (14) ,/ (Jl-32 ft) 

• Pail No. for extra samples 



-7IBRO CORE DRJLLING 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

_ METER SAMPLE INCREMENT LENGTH 

D 2 1 1141 2.3l ~ / ,,,, / 

2 3492.3 5.46 
y' ~ / / 

3 6099 5.58 ,/ ,I ,/ / 
4 13555 5.62 ~ .; ,I / 
5 4439 6.16 v' ~ ,I ,/ 

6 5933 6.56 ~ ,I / / 
7 5443 7.18 / I / / 
8 6646 8.00 / / / / 
9 6366 7.44 v1 I ·/ / 
10 11821 7.54 ,I .; .I / 
11 5175 7.81 .,I .; ./ ~ 

1l 5267 7.66 / / .I / 
13 9959 7.62 / / ,/ ,/ 

14 7307 1.55 ./ / / ./ 
15 6154 7.68 / / v' / 
16 7841 7.73 / / / ,/ 

17 8894 7.54 / /. / / 
18 6562 8.05 ,/ y' / / 

• Pail No. for extra samples 

DATE: October 23/92 

(14) 

(12) 

(12) 

(14) 

(12) 

(12) 

(14) 

/ 
,I 
,/ 

/. 

/ 
,/ 
,/ 

/ 
/ 

,I 
/ 

/ 
/ 

1~m. 
red/yellow staia 

free liquid 

freeliqaid 

fneliquid 

free liquid 

I 

I 

l 
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- VIBRO CORE DRILLING 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1'92) 

• METER SAMPLE INCREMENT LENGTH 

3 3.95 I / / 
4 9976 6.11_ / / / / 

5 1419.7 6.41 I / 

• Pail No. for extra samples 

DATE: ___ Oct-=o-=ber;...;;::....:24:..:.:.::192~---

(ll) ./ 

(14) ,/ 



- VIDRO CORE DRILLING 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

.. METER SAMPLE INCREMENT LENG111 

D • 1 5056 . lA / / .; I 
2 4115 u, ~ I y' 

3 534' 4.59 / / ~ 

• '9U ,.01 / .; v1 
s 5762 I.ti .I / I 

' 16U7 l.20 I .; ~ 
7 8890 6.90 v' ,/ .I / 
I 7080 1.66 / / / v' 
9 8869 9.21 / ~ / I 
10 noo 9.l4 I I / I 

• Pail No. for extra samples 

,/ 

,/" 

,/" 

(ll) ,/ 

/ 
(ll) ~ 
(11) ,/ 

./ 
(14) / 
(14) / 
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........... 

~ .-: 

< - , ..._ __ 

•,_ 
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- VIBRO CORE DRILLING 

FARO DOWN VALLEY TAILING 
· ·sAMPLING PROGRAM (1992) 

-1 METER SAMPLE INCREMENT LENGTH 
DA TE: _,_;Oc;;;;....;::;.;:t ..... ober;;a.-::..-=24....;.:/9u:;.=.2 __ _ 

E 5 1 '313 u, / ~ y' . / (13) ,/ ·:_~ 

2 .2132.5 6.03 7 / y' ,;' ~ 

3 6078 6.22 I 7 ~ .; ,/ 

4 4276 7.13 7 y" I ,/ / 
5 7974 7.61 / / I / / coanepanl 

iD sample 

6 8158 8.23 t" 7 7 / v1' 
7 12625 8.36 / / ;; ./ (ll) / 
8 4409 8.ll / I ,I / / 
9 5035 7..94 I I / ,/ ./ 

'· . 
• Pail No. for extra samples 



- VIBRO CORE DRil..LING 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (Im) 

· METER SAMPLE INCREMENT LENGTH 

E ' 1 Neampe 

2 Ott 3.41 ,/ ./ ,/ y' 

3 4316 Ul / ,/ ~ v' 
.. 6151 4S v' ·.,/. v ~ 

5 6457 4.36 ~ v' ,/ ,/ 

' 1698 

7 8513 6.11 y' ,/ / v' 
8 10007 5,67 ,/ / ~ ,/ 

' 9333 5.39 ,/ ,/ y' ~ 

10 11540 5.72 / ,/ y" j/' 

11 lll76 5.21 / y1 ,/ ~ 

u 3429 5.95 .,/ ,/ v' y 

• Pail No. for extra samples 

DATE: _ __.Od.........._o=ber-=-=26 __ /92'-=---

,/ 

y 

(13) ~ 
,I' 

(14) s,,,J/ :;;,,. 
y' 

(13) y 

(13) y 

(13) ~ 

(13) v' 
(13) v' IGIHrocbia .. 



r -.-
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- VIDRO CORE DRILLING 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

· ·· METER SAMPLE INCREMENT LENGTH 
DATE: __ Oct---=""'"ober--=--=26~/~22~--

E 7 l gu 3.U V ~ - y ~ - (13) · / : 

2 5204 4.51 ,/ v ~ r" (13) 

3 4589 4.4.1 
y'" v y" y' 

4 4750 4.64 a/' ,/ ~ y" (ll) 

5 1349 

' 3437 4.0l ~ ~ ./ ~ / 
7 8546 6.64 / / ~ ~ 
I 7444 7.43 / ./ / ~ / 
9 8027 8.46 ,/ ,/ ./ ,/ (13) / 
10 9926 8.46 ,/ .; ~ ,/ (13) 

11 7949 7.83 ./ ,/ ,/ ,/ 

ll 6265 8.77 / ,/ ,/ / 
13 7531 1.54 / / ~ "./ 

14 8076 1.71 ,/ / yl" ,/ 

15 '826 8.51 / / / ./ (13) / 
16 7846 1.46 ./ / i/ / (13) / 

17 3887 l.ll v· V ~ v' / 

• Pail No. for extra samples 



- VIBRO CORE DRILLING 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

METER SAMPLE INCRE:MENT LENGTH 

3 6003 4.SS 

n 

• Pail No. for cxtn samples 

DATE: ---=N~ov::..::em~ber~~t/92~-

I 

I 



,~ 
I -: 
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- VIBRO CORE DRILLING 
. • • .fETER SAMPLE INCREMENT LENGm 

FARO DOWN VALLEY TAD..ING 
SAMPLING PROGRAM U99l) 

. P - 9 1 4396 . z. 11 v ,/ v v" ,/ · · = 

2 61S9 4.23 ,/ / 

3 6«11 3.90 ,/ / 

4 6S21 S.20 

s SS01 5.69 ./ ./ . / 

6 4724 S.95 / / / / 

7 5125 6.0S / ,,/ ,/ / 
g USS 6.02 / ,,/ / ("~) ,,, 

9 8394 S.82 
,,,,., 

/ (."~) 

10 1962.9 5.91 ,/ 

11 3227.8 s.ss 

• Pail No. for extn samples 



- VIDRO CORE DRILLING 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

METER SAMPLE INCREMENT LENGTH 

F 10 1 3584 l.20 / ./ 

l 391S l.67 ,/ ,/ 

3 S267 4.66 v' .,/ ,/ ,/ 

4 IJSI 5.30 ./ / 

s 1779 5.24 ~ .,, 
6 4313 6.0: ~ / ./ 
7 8190 ·4.93 .t / / 
8 9456 5.65 ~ v' v 
9 6291 5.21 / ,/ ./ 

10 10348 6.21 / / 
11 8941 6.47 / ,/ / 

12 9604 1:n / / / / 
13 8088 1.46 ,/ .7 ,/ ,/ 

14 7973 7.79 ~ / / 

1S 8683 6.40 ~ v / 
16 S981 7.32 7 / / ,/ 

17 424S 6.94 / ./ / / 

n 

• Pail No. for extra samples 

DATE: __ Oct,=.:;=O.::::..;ber=--z3:;.;::1.:..:::192;.:.,__ 

/ 
/ 

,/ 

/ 

/ 



- VIBRO CORE DRILLING 
- 1 METER SAMPLE INCREMENT LENGTH 

i :, , ·u 

3 6048 .S.42 

4 5712 5.99 

s m1 6.86 

6 7673 8.91 

7 6963 8.42 

8 6038 8.S4 

9 5561 8.85 

10 5643 8.18 

11 4m 1.94 

12 9080 8.20 

13 7480 8.29 

14 7297 9.08 

15 9S14 8.58 

16 5487 9.00 

i--;:· 17 5638 9.03 

.•:. 

I 

• Pail No. for extra samples 

FARODOWNV~TAILING 
SAMPLING PROGRAM (1992) 

,/ 

/ / / 
./ ,/ 

/ . ,/ 

,/ ./ / 
/ y 
v' J/ 
,/ ,/ 

,/ ,/ ,/ 

/ / v 
./ ,/ 

/ / 
,/ ,/ 
,/ ,/ 

i/ / 

~ / 

a/" 
,/' 

,/ 

v 
,/ ,/ 

,/ 

~ ,/ 

,/ 

,/ 

,/ 

./ 
,/ 

,/ 



IBRO CORE DRILLING 

FARO DOWN VAUEY TAILING 
SAMPLING PROGRAM (tm) 

DATE: __ .....,Oct___..o-=-ber=--=2;.::;;..9i..r;;./92=------
- 1 METER SAMPLE JNCREMENT LENGTH - .. 

G 16 1 6098 4.25 v / ,/ ./ ,/ 

2 7290 4.77 y / / / / 

3 5069 4.73 ,/ -,/ ,/ v' / 

4 6978 S.13 r' ,/ ,/ ,/ ,/ 

5 S591 6.0S ,/ ,/ ,/ ,/ ./ 
6 S1SS S.14 ,/ ,/ / ,/ a/ 
7 6615 6.34 ,/ v / ,/ ,/ 

,"/ 

,./ / v ~ 

8 4833 S.90 ,/ ,/ 

9 7791 6.SO ./ / ,/ v / 
10 8472 6.Sl / ./ ,/ ~ / 
11 10309 6.43 7 ./ / .,, / 
12 2.901 S.41 / ,/ / y' 

13 41S3 6.43 ,/ ,/ a/ 
L 

I 

l 

• Pail No. for extn samples 



,-·~· 
•· 
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- VIBRO CORE DRILLING 

FAAO DOWN VALLEY TAILING 
· ·sAMPLING PROGRAM (1992) 

- 1 METER SAMPLE INCREMENT LENGl'H 

3 '725 3.91 v v' .,,, v 

4 7101 5.42 / ,/ / ~ 

5 4421 1~, ,/ / ,/ ,/ 

' 6022 7.S ~ ,/ ,,/ / 

7 4953 l.3l a/ ~ ,,/' ,/ 

8 9590 8.75 .,/ / ,,,, ,,/' 

' 2582 6JYT / ~ / / 

10 12869 6.61 ,/ ,,/' 1,/ a/' 

11 6247 7.91 ,/ ,/ ,/ v' 

12 5639 1.00 v v' / .,,/ 

_ ..J No. for atn samples 

DATE: __ Od........_-=oberai.=..-=28.=..,.....:1~922.:.:·=---

v 
,,,,, 
./ 

--~ 
~ 

"/ 
v/' 

.,/ 

/ 
/ 



- VIBRO CORE DRILLING 

F~O DOWN VALLEY TAILING 
-SAMPLING PROGRAM (tm) 

- 1 METER SAMPLE INCREMENT LENGTH 

G 11 1 ..as 2.7' .,/ . I/"' v 
l 6451 3.85 / .,/' .,,,, 
3 7888 4.M / / ,/ ~ 

' 5fJ77 ...,. ,/ .,/' ,/ / 

5 2'13 511 .,/ / 

' 4704 5.Q / ./ ,/' 

., 5009 6.25 / .,/ / ,,/ 

I 783l 5.52 ./ ,/ .,/ .,/ 

9 6666 us / ,/ / .,/' 

10 7805 1.17 ,/ ~ / / 
11 5747 '-" ,,/ ,/ ~ ,/ 

ll 6408 1.-43 ,,/ v ,/ ~ 

13 8407 1.45 ,,/ ,,/ .,/' / 

14 mo 1.45 / v / ~ 

15 7003 ,.38 v ,/' ,/ ,,/' 

DATE: __ Oct---=o:.:ber=...:2=9.L.ai:/92:.:.-__ 

~ 

(11) ,/' 

,/ 

~ 

/ 

./ 
(11) ,/ 

/ 

/ 
,/ 

,,/ 

,/ 

,,/' 

/ 
~ 



r-r 

l ·. 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

- VIBRO CORE DRILLING DATE: ____ Oct ............. o ___ ber _____ 28 ............ /92-=---
• METER SAMPLE INCREMENT LENGTH 

G 19 1 3852 2.35 ./ ,/" / / 

l 5891 5.45 .,.,- / / / .,/ 

3 6930 4.39 (11) 

4 6S02 4.8'7 / (11) 

5 6285 5.B6 / . v 
6 10837 5.95 (11) 

7 bagging ao. enor 

8 6931 6.18 .,/ / / / 

9 3896 5.98 v ,,/" ,/ .,/ 

10 7000 7.63 / ,/ ,/ v ,/ 

11 '429 8.61 / ,/ ,/ ,/ ,/ 

12 7305 9.01 ,/ v' ,,/ 

13 8314 9.50 ,/ ,/ ,/ v (11) free liquid 

14 8142 9.24 v ./ / v free liquid 

15 6'J'.11 8.54 v ,/ ,/ v 
16 6125 8.66 ~ v ,/ a/ 

17 7820 8.23 ~ ,/ ,/ v' (11) free Jiqaid 

18 7250 8.04 ,/ ,/ ~ v (11) / 
19 7907 8.97 / v ,/ v' (11) 

20 6775 8.88 ,/ / / ,/ 

21 6854 8.70 / ~ ,,/ y / 

ll 8076 8.42 ,,/ / v ,/ ·-
(11) 

23 6674 8.79 v v v / 

24 6771 1.49 v / ,/ V (11) 

• Pail No. for extra samples 



- VIBR.O CORE DRILLING 

FARO DOWN VALLEY TAILING 
··SAMPLING PROGRAM (1992) 

- 1 METER SAMPLE INCREMENT LENGTH 

G 20 1 5341 2.18 
.,,,,, v" v v 

2 1251 5.75 ,,/' ,,/" v V' 

3 7014 5-'9 v ,/' / v 
.. 5143 "3 ,/ / ,/' / 

5 4316 7.21 v ~ y v 

' 4914 7.79 ,/ ,,/ ,/ ,,/ 

1 7032 7.75 ,/ v ,/ v 
I 3098 7.11 I/' ,/ ,/ 

9 3986 8.54 v' v &,/ v 
10 5'57 9.32 v v ,/ 

~ -

11 6930 us v v v v 
12 6067 9.26 / / ,/ y" 

13 7556 ,.u v / v I/" 

14 6151 un ./ ,/' ,,/ v 
15 5994 9.,07 v v"' v / 

16 8741 8.85 j/" ,,,/ v ,,/ 

17 Sl18 8.19 v J,/ ~ v 
u 048 ,.u / ,/ v ,,/' 

19 8482 9.26 v" ,,/ ~ v 
20 '°84 ,.os v' ,/ ,/ 
21 5"" 9.34 v ,/' / v' 

DATE: -~Octo~ber~.=.27!.L/92~--

(11) ,/ 

(11) ~ 

(11) / 

/ 
v 
~ 
,/ 

~ 
,/ 

y' 

,/ 

./ 
,/ 

(11) .,/ 

(11) ,/ 

a,/ 

/ 

~ 

(11) / 

(11) a/ 
/ 



1 ·.., 

.. ~·: 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISilJRE CONTENT AND FREE WATER OCCURRENCE 

- MOISI'URE CONTENT - VISUAL D:ESC.RIFI10N 

- -== D 1 ./ 
2 / 
3 ,/ 
4 

s ,/ 
6 / 
7 / 

11 



FARO DOWN V AUEY TAILING 
SAMPLING PROGRAM (lffl) 

MOISl1JRE CONl'ENT AND FREE WATER OCCURRENCE 

MOISfURE CONI'ENT - VISUAL DFSCRIPflON 

l 

3 

5 

6 

7 ,/ 

8 

9 

10 / 
11 

12 

13 ,/ 

14 

15 

16 ,/ 

17 

18 

V 

V 

., 

. 



..,.._ : 

_. 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1'92) 

MOISTURE CONTENT AND FREE WATER OCCURRENCE 

. niOISfURE CONTENf - VISUAL DESCRIFfION 

4 ,/ 
5 



FARO DOWN V AILEY TAILING 
SAMPLING PROGRAM (1992) 

MOISTURE CONTENT AND FREE WATER OCCURRENCE 

. MOISTURE CONI'ENT - VISUAL DESCRIPTION 

D 4 ,/ 

2 / • 
3 i/ 
4 / 
5 ,/ 

6 / 

7 / 

8 / 

9 

10 / 

\ 
I , ... ------~1--------1--------t--------t--------11-------~1--------1--------t------' 
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)· 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISTURE CONTENf AND FREE WATER OCCURRENCE 

. MOISTURE CONTENf - VISUAL DF.SCRIPI'ION 

E s 1 v 
2 / 
3 / 

4 .,, 
5 / 

' 
6 ,/ 

7 ~ 

8 / 
9 "/ 



FARO DOWN VALLEY TAn.ING 
SAMPLING PROGRAM (1992) 

MOISfURE CONTENT AND FREE WATER OCCURRENCE 

f OISfURE CONTENT - VISUAL DESCRIPfION 

B 6 1 --
2 / 

3 / 

• ~ 

s / 
6 - - --
7 ,/ 

8 / 
9 / 
10 

11 / 
12 / 

\ 
I 

t 



r -

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (Im) 

MOisrURE CONTENT AND FREE WATER OCCURRENCE 

f OISI'URE CONTENT - VISUAL DESCRIPI'ION 

2 ,/ 

3 

/ 
s 

6 ./ 
7 ,/ 

8 ,/ 

9 ,/ 

10 v 
11 v 
12 ./ 

13 ,/ 

u ~ 
15 ,/ 

16 ,/ 
17 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISfURE CONI'ENT AND FREE WATER OCCURRENCE 

MOISfURE CONTENT - VISUAL DESCRIPI'ION 

2 / 
3 

l 



) ,:-

.... ,::.; 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISTURE CONfENT AND FREE WATER OCCURRENCE 

- MOISTURE CONTENT - VISUAL DESCRIPrION 

F 9 1 / 

2 y 
3 ,/ 

4 ,/ 

s / 

6 ,/ 

7 ,/ 

8 / 

9 v 
10 / 

11 / 

-~ ~ 1=====::!::::::::==============================::!::::::::=====:!::==========l 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISI'URE CONTENT AND FREE WATER OCCURRENCE 

- MOISTURE CONTENf - VISUAL DE.5CRIPI'ION 

F 10 1 

2 ,/ 

3 

4 

s 
6 ,/ 

7 ~ 

8 ~ 

9 y" 

10 v 
11 

12 ,/ 

13 ,/ 

14 y 

1S ,/ 

16 v' 

17 ,/ 

.,·" 

i 

( 

! 

l 

I 



I ' 
,•, 

. i .. 
il.. ... 

I ' 

-~--

~ -

FARO DOWN VAILEY TAil.,ING 
SAMPLING PROGRAM (1992) 

MOISfURE CONI'ENT AND FREE WATER OCCURRENCE 

itlOISrURE CONTENT - VISUAL DF.SCRIPTION 

F 11 ,/ 

2 / 
3 / 
4 / 

5 / 

6 / 

7 / 

8 / 
9 ,/ 

10 ~ 

11 

12 .,/' 

13 ,/ 

14 ,/ 

15 ,/ 

16 / 
17 ,/ 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (tm) 

MOISTURE CONfENT AND FREE WATER OCCURRENCE 

. MOISTURE CONI'ENT - VISUAL DF.sCRIPrION 

~.=:~ 
F 11 1 ~ 

l v 
3 / 
,4 / 

5 v 
6 v 
7 ,/ 

8 ,/ 

9 



/ .. ,· ,:-''.l' 

.-. .. ·· 

FARO DOWN VALLEY TAILING 
· SAMPLING PROGRAM (1992) 

MOISIURE CONTENT AND FREE WATER OCCURRENCE 

idOISfURE CONfENT - VISUAL DESCRIYflON 

F 13 1 ./' 
2 

3 ~ 

4 ./ 
5 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISTURE CONTENT AND FREE WATER OCCURRENCE 

\tOIS'I'URE CONTENI' - VISUAL DESCRIPl'ION 

a-=a;r=a= 
F 14 l V 

2 

3 

s ,/ 

6 ,/ 

7 ,/ 

8 

9 

10 / 
11 ·No1amplc 

12 ,/ ,/ 

13 ,/ 

14 v' 
lS ,/ 

16 ,/ v 
17 

18 

19 ' 
20 I 

\ 

21 

l 



L. 

FARO DOWN VALLEY TAil..lNG 
SAMPLING PROGRAM (1992) 

MOISTURE CONTENT AND FREE WATER OCCURRENCE 

'\10ISTURE CONTENT - VISUAL DESCRIYI'ION 

G 15 1 ,/ 

2 y" 

3 N/S Water Only -
4' ,/ 

5 ,/ 

6 

7 

8 

9 

10 ,/ 

11 

12 ,/ 

13 / 
14 ,/ 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1'92) 

MOISI'URE CONI'ENT AND FREE WATER OCCURRENCE 

'1:0ISl'URE CONTENT - VISUAL DESCRIPI'ION 

==-G 16 1 fl"' 

3 ,,/ 

4 ,,/ 

s a/ 

6 / 
7 ,/ 

8 ,/ 

9 ,,/ 

10 ,/ 

11 

12 .,/ 

13 ,/ 

I 
t 

~ 



n 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISfURE CONTENT AND FREE WATER OCCURRENCE 

- MOISTURE CONTENT - VISUAL DESCRIPI10N 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISrURE CONTENT AND FREE WATER OCCURRENCE 

- MOISTURE CONTENT - VISUAL D~CRIPl'ION 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

MOISfURE CONTENT AND FREE WATER OCCURRENCE 

- hlOISfURE CONTENf - VISUAL DESCRIPflON 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (Im) 

MOISTURE CONTENT AND l1tEE WATER OCCURRENCE 

{OISTURE CONTENT - VISUAL DESCRIPTION 

·--~--== G 20 · 1 / 

2 ,/ 

3 ,/ 

4' 

5 

6 ,/ 

7 ,,/ 

8 ~ 

9 v 
10 v 
11 ~ 

12 s/ 
13 / 
14 v 
15 ~ 

16 / 
17 ,/ 

18 ,/ 

19 / 
20 ,/ 

21 v 

I 



D 1 

' · 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT l\IBTAL ANALYSIS 

1 0.73 0.25 

2 0.15 1.15 

3 0.64 1.11 

4 0.66 1.77 

5 0.77 1.24 

6 0.74 1.52 

7 0.62 1.37 

0.06 25.6 

0.07 20.2 

0.13 33.0 

.. 0.16 33.0 

0.15 37.1 

0.09 35.4 

0.15 30.1 



D 2 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.69 1.40 

2 0.61 1.11 

3 0.72 1.23 

4 0.82 1.46 

5 0.41 0.78 

6 0.67 1.37 

7 0.52 1.20 

8 0.44 0.88 

9 0.38 0.66 

10 0.60 1.42 

11 0.51 1.55 

12 0.64 1.94 

13 0.72 1.65 

14 0.83 1.3.1 

15 0.87 1.54 

16 1.29 2.36 

17 0~91 2.24 

18 1.45 2.40 

0.15 30.5 

0.10 29.0 

0.14 33.2 

0.14 29.6 

0.14 38.9 

0.14 34.8 

0.13 30.6 

0.11 31.1 

0.14 29.3 

0.15 31.0 

0.15 29.9 

0.27 28.4 

0.22 28.8 

0.17 30.8 

0.16 32.9 

0.20 31.3 

0.16 32.6 

0.20 30.6 
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FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.79 1.05 

2 0.73 1.99 

3 0.69 1.77 

4 0.57 1.15 

5 0.65 1.05 

0.07 23.9 

0.07 15.4 

0.06 15.1 

0.07 18.4 

0.07 18.0 
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D 4 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT :METAL ANALYSIS 

·=· 

.. A 
1 0.94 0.89 

2 0.54 1.11 

3 0.61 1.20 

4 0.69 1.13 

s 0.64 0.99 

6 0.43 0.88 

7 0.45 0.91 

8 0.43 1.38 

9 0.70 1.20 

10 0.68 1.21 

0.10 23.2 

0.06 16.0 

0.07 17.8 

0.07 16.9 

0.07 20.3 

0.16 35.4 

0.12 34.4 

0.09 33.6 

0.20 37.8 

0.08 '1.5.7 



E 5 

FARO DOWN VALLEY TAILING 
. SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 1.08 0.71 

2 0.65 1.34 

3 1.27 1.67 

4 1.09 1.31 

5 0.78 0.91 

6 0.67 1.07 

7 0.85 1.29 

8 0.50 0.78 

9 0.60 1.14 

0.10 32.3 

0.17 30.5 

0.23 34.8 

0.14 34.3 

0.13 23.1 

0.16 33.5 

0.18 31.4 

0.09 36.7 

0.09 35.2 



E 6 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

2 0.67 1.06 

3 0.80 1.23 

4 0.79 1.25 

5 0.72 1.52 

7 0.71 1.36 

8 ·0.53 1..61 

9 0.60 1.61 

10 0.63 1.77 

11 o.ss 1.60 

12 0.62 1.72 

0.07 30.6 

0.08 21.1 

0.10 21.1 

0.11 29.6 

0.17 38.3 

0.17 40.6 

0.17 34.7 

0.15 35.3 

0.18 36.0 

0.16 35.8 



E 7 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT l\fETAL ANALYSIS 

1 0.94 0.97 

2 0.64 1.29 

3 0.76 1.21 

4 0.61 1.03 

6 0.71 0.99 

7 O.Sl 0.83 

8 0.45 0.66 

9 0.63 0.93 

10 0.40 I.OS 

11 0.59 1.02 

12 0.56 0.95 

13 0.94 1.19 

14 0.60 0.79 

15 0.95 0.74 

16 0.69 0.87 

17 1.32 1.40 

0.09 30.5 

0.05 20.7 

0.06 25.7 

0.05 29.9 

0.03 28.2 

0.13 37.1 

0.10 37.9 

0.08 34.7 

0.09 34.S 

0.18 37.9 

0.08 29.7 

0.18 34.2 

0.14 34.0 

0.11 29.2 

0.14 34.6 

0.13 29.4 



F 8 

FARO DOWN VALLEY TAll..ING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.69 0.96 

2 0.93 1.53 

3 0.88 1.29 

0.21 37.2 

0.14 33.7 

0.13 34.S 
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F 9 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.64 1.11 

2 0.61 0.70 

3 0.72 1.07 

4 0.78 1.62 

5 0.82 1.70 

6 0.77 2.06 

7 0.91 1.67 

8 1.10 2.58 

9 1.09 2.46 

10 0.96 2.10 

11 0.79 1.72 

0.16 27.9 

0.12 34.3 

0.19 34.8 

0.14 33.1 

0.15 36.7 

0.15 37.4 

0.15 35.2 

0.15 33.2 

0.14 32.3 

0.14 32.1 

0.13 28.8 



F 10 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.53 1.14 

2 0.58 1.27 

3 0.61 1.27 

4 0.92 1.59 

s 0.88 1.27 

6 0.86 1.56 

7 0.78 1.43 

8 0.72 1.27 

9 0.84 1.41 

10 0.84 1.98 

u 0.85 2.13 

12 0.79 1.91 

13 0.82 1.95 

14 0.89 1.61 

15 0.98 2.13 

16 1.04 2.51 

17 0.93 2.42 

0.08 32.8 

0.13 35.7 

0.12 36.6 

0.13 36.0 

0.12 33.S 

0.10 34.5 

0.11 36.7 

0.11 34.7 

0.13 34.0 

0.09 36.9 

0.10 35.S 

0.08 34.2 

0.09 3S.6 

0.12 'l9.7 

0.09 33.6 

0.10 32.3 

0.12 31.8 
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FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT :METAL ANALYSIS 

1 o.ss 0.80 

2 0.60 0.94 

3 0.69 1.10 

4 1.04 1.44 

s 1.60 1.88 

6 0.66 1.02 

7 1.00 0.77 

8 0.74 1.10 

9 0.67 1.03 

10 0.56 0.90 

11 0.65 1.17 

12 0.71 1.41 

13 0.78 1.40 

14 O.S2 0.76 

1S 0.64 1.40 

16 0.71 1.86 

17 0.89 1.45 

0.13 33.9 

0.1S 34.8 

0~14 36.4 

0.13 33.7 

0.17 33.7 

0.11 31.3 

0.13 29.3 

0.1S 31.8 

0.16 34.7 

0.12 34.S 

0.13 35.S 

0.13 34.7 

0.12 34.7 

0.15 3S.7 

0.15 28.4 

0.1S 27.S 

0.1S 30.0 



F 12 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (tm) 

INCREMENT METAL ANALYSIS 

1 0.72 0.65 

2 O.Sl 1.08 

3 ·0.91 1.14 

4 1.12 1.57 

s . 1.21 1.26 

6 1.01 1.16 

7 0.88 1.21 

8 0.85 1.50 

9 0.64 1.18 

0.15 30.9 

0.15 33.3 

0.15 32.3 

0.15 31.4 

0.14 30.4 

0.12 29.0 

0.18 27.8 

0.22 28.S 

0.19 30.8 
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FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.65 1.44 

2 0.79 1.48 

3 0.89 1.48 

4 0.58 1.27 

s 0.67 1.30 

0.12 35.0 

0.12 32.8 

0.08 28.9 

0.10 37.2 

0.10 30.2 



F 14 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (l.992) 

INCREMENT METAL ANALYSIS 

1 0.54 1.09 

2 0.62 1.05 

3 0.67 1.13 

4 .0.65 1.15 

s 0.61 1.12 

6 0.65 1.28 

7 0.69 0.76 

8 0.67 0.89 

9 0.68 0.91 

10 0.3S 0.98 

12 0.44 0.98 

13 0.34 0.93 

14 0.40 1.02 

15 0.56 0.93 

16 1.10 1.03 

17 1.65 1.16 

18 0.99 0.77 

19 1.05 1.09 

20 1.40 1.10 

21 0.65 0.96 

0.11 28.9 

0.09 28.9 

0.07 19.6 

0.10 24.5 

0.09 24.5 

0.11 '27.3 

0.12 30.0 

0.15 32.9 

0.20 38.0 

0.14 41.0 

0.12 31.7 

0.12 39.3 

0.11 38.0 

0.07 36.0 

0.10 35.1 · 

0.15 35.9 

0.10 35.0 

0.18 32.3. 

0.18 30.9 

0.16 28.3 
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FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (tm) 

INCREMENT METAL ANALYSIS 

1 0.87 1.47 

2 0.60 0.93 

3 

4 0.91 1.26 

s 1.09 1.56 

6 0.68 1.2S 

7 0.63 0.98 

8 0.70 0.89 

9 0.69 1.15 

10 0.56 0.84 

11 0.67 1.47 

12 0.70 1.12 

13 0.81 1.29 

14 0.64 1.52 

0.10 2S.9 

0.10 27.8 

0.14 34.4 

0.13 33.0 

0.15 32.9 

0.15 36.1 

0.13 34.2 

0.14 35.S 

0.12 36.4 

0.14 33.5 

0.13 34.7 

0.10 30.9 

0.12 26.9 



G 16 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

. INCREMENT METAL ANALYSIS 

1 0.72 1.05 

2 0.73 1.27 

3 1.32 1.31 

4 0.60 1.16 

s 0.77 1.76 

6 0.84 1.7S 

7 1.03 2.15 

8 0.84 1.90 

9 0.66 1.67 

10 0.79 1.81 

11 O.S8 1.13 

12 0.03 0.08 

13 0.03 0.32 

0.1S 31.7 

0.10 23.8 

0.10 28.7 

0.11 30.6 

0.08 24.1 

0.09 24.1 

0.07 n.o 
0.10 28.8 

0.11 3S.7 

0.-11 30.2 

0.09 31.S 

0.01 2.88 

0.01 2.69 



r . 
i FARO DOWN VALLEY TAllJNG 

SAMPLE PROGRAM (tm) 
INCREMENT METAL ANALYSIS 
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r 
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G 17 · 1 0.71 1.07 0.12 31.9 

2 0.8S 1.51 0.12 28.2 

3 0.69 1.21 0.10 25.4 

4 0.81 1.20 0.14 30.6 

s 0.83 2.10 0.08 'J:1.2 

-.:·:: _ 6 0.63 1.15 0.08 29.8 

7 0.79 1.67 0.06 'llJ. 7 

8 0.82 1.52 0.10 26.8 

9 O.S1 1.08 0.13 33.7 

10 0.73 1.53 0.12 30.4 

11 O.Sl 1.01 0.08 32.2 

~,- 12 0.4S 0.98 0.07 28.6 
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,._,_. 



G 18 

FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.60 0.53 

2 0.63 1.22 

3 0.4S 1.24 

4 0.36 0.92 

s O.Sl 0.90 

6 0.58 0.98 

7 0.85 1.33 

8 0.88 1.21 

9 0.64 1.18 

10 O.S8 1.36 

11 O.S8 1.24 

12 0.47 0.90 

13 0.34 0.71 

14 0.68 1.36 

15 0.67 1.34 

0.09 24.7 

0.11 31.8 

0.07 31.7 

0.07 26.7 

o.os 18.6 

0.07 22.1 

0.04 21.4 

0.08 '26.2 

0.05 23.3 

0.10 34.4 

0.15 33.6 

0.06 30.7 

0.03 25.0 

0.07 '26.0 

0.11 31.6 

·, 
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FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENI' METAL ANALYSIS 

1 0.65 0.63 

2 0.77 1.12 

3 O.S8 1.04 

4 0.72 0.71 

s 0.71 1.14 

6 0.57 1.51 

8 0.79 1.23 

9 0.80 1.27 

10 0.71 1.08 

11 0.73 0.84 

12 1.00 0.88 

13 0.58 0.93 

14 0.69 1.50 

15 O.S9 1.26 

16 0.78 1.29 

17 0.58 0.93 

18 0.49 0.78 

19 0.66 1.49 

20 1.02 2.15 

21 0.39 0.96 

22 0.88 1.39 

23 0.84 1.32 

24 0.62 · 1.25 

0.11 27.8 

0.11 26.3 

0.08 12.1 

0.07 28.2 

0.08 21.4 

0.10 30.0 

0.08 22.1 

0.10 23.9 

0.06 23.8 

0.05 20.0 

0.07 17.3 

0.09 29.4 

0.18 36.3 

0.19 41.1 

0.22 30.1 

0.11 28.S 

0.11 29.4 

0.12 25.6 

0.17 27.7 

0.20 35.7 

0.15 30.6 

0.12 31.4 

0.09 25.4 
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FARO DOWN VALLEY TAILING 
SAMPLE PROGRAM (1992) 

INCREMENT METAL ANALYSIS 

1 0.64 0.84 

2 0.98 1.17 

3 0.58 0.90 

4 1.09 1.49 

s 0.89 1.40 

6 1.08 1.15 

7 0.94 1.14 

8 0.60 0.87 

9 0.65 0.89 

10 0.64 0.92 

11 O.S4 0.78 

12 0.87 0.1S 

13 0.90 1.30 

14 0.64 1.35 

IS 0.61 1.00 

16 0.67 1.04 

17 O.S9 1.08 

18 0.68 0.97 

19 0.67 1.20 

20 0.67 1.41 

21 0.69 1.13 

0.14 29.6 

0.13 26.0 

0.09 24.2 

0.09 26.S 

0.08 27.S 

0.15 26.2 

0.11 23.3 

0.10 .. 20.S 

o.os 17.1 

0.06 19.1 

o.os 23.0 

0.08 17.9 

0.1S 23.4 
I 

• I 

0.16 22.4 

0.13 28.4 

0.13 27.0 

0.10 25.4 

0.10 24.4 

0.10 24.8 

0.12 24.9 

0.10 26.0 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUl10N AND ldETAL ANALYSIS 

-~-~IT!!~~ 
D 1-1 :titSt: 1ou 79.o o.30 0.11 o.03 30.9 36.a S9.6 Sl.S 

12.S 9.2 0.41 0.26 0.04 -10.4 6.1 10.6 7.1 11.5 

U.9 11.1 3.08 0.57 0.16 36.1 S6.4' 29.1 40.7 13.3 

D 1-2 125.3 73.1 0.33 O.IS 0.04 23.1 36.3 69.4' 45.4' 67.3 

11.6 10.9 0.51 0.91 0.06 33.S 1.3 II.I 10.l 14.0 

26.0 tS.3 l.~ I.It 0.19 32.0 SS.4 II.I 11.7 

D 1-3 67.6 60.9 0.51 1.19 0.10 29.4 43.2 65.7 41.1 Sl.6 

'21.7 20.5 0.67 0.92 0.13 19.I 17.1 21.3 25.4 

11).7 11.6 1.46 1.02 0.20 -10.2 37.7 17.2 29.9 22.0 

;t.tztiwfitffxt:·.; •. :i< '.x:s.<v.<::: ·.:f.:.· •• 111»;.:_; ; .•.•• :~imji.::i i_:;_;;_;; __ ;_;_:.::;_:_;::;:;::E.:: ~:;:;;::;::2:;;:_:i~i~i::ii;;ii i;iiii:i:iiii;:; ii;:::;:i~iiiiiti: i;iiiiit:iii ii&i£tlii.ii~:: ;:_~:.; :.~ ___ :;~,;k;.~;: .tk,1t.\~; 
D 1~ ~;~¥.~~i 27.1 13.5 0.54 1.16 0.13 29.7 11.4 13.S 10.3 11.2 

4S.3 21.6 0.36 O.TI 0.14 36.S 12.7 u.o lU 23.0 

128.1 63.9 0.76 1.30 0.19 37.0 7S.9 71.5 71.2 65.1 

D 1-S 103.0 SI.O 0.66 1.16 0.11 31.1 4'S.1 Sl.2 SU 

47.0 23.3 0.66 0.95 O.ll -10.0 11).6 19.2 21.7 24.2 

Sl.O 25.7 1.00 1.33 0.19 36.6 34.3 29.6 36.7 24.4 

D ·~ 149.S 11.4 0.60 1.26 0.07 37.6 77.1 IS.7 14.7 90.2 

10.1 6.4 0.49 0.19 0.06 34.6 4.6 .... S.2 6.0 · 

I.I S.2 1.31 2.41 0.14 27.2 17.6 9.9 10.1 3.1 

D 1-7 61.3 31.0 0.51 1.31 0.06 30.9 27.2 30.S 14.6 31.7 

11.3 9.6 0.49 0.11 0.08 33.2 6.9 5.4 S.I 10.6 

111.9 Sl.4 0.77 1.59 0.11 29.4 6S.9 64.1 79.6 S6.7 



D 

D 2-3 

D 

D 2-5 

D 

D 2-7 

D 

-~:-.+}fl!h-: 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUflON AND METAL ANALYSIS 

17.6 0.3<4 0.61 0.06 27.1 1.2 

61.4 0.92 0.74 O.ll 26.1 16.6 

3S.O 0.51 1.00 0.06 25.l 33.6 

20.2 0.33 0.73 0.08 29.1 11.2 

44.8 0.73 1.19 0.11 29.9 SS.1 

22.4 0.3S o.as 0.07 25.4 11.S 

23.1 0.36 1.03 0.10 31.0 12.2 

54.S 0.9S 1.29 0.14 353 76.3 

29.3 0.65 1.27 0.10 11.6 24.1 

22.9 0.43 0.91 0.09 33.8 11.S 

47.8 I.OS l.65 0.1" 31.1 63.4 

40.0 o.so 0.90 0.11 28.4 46.3 

14.1 0.31 0.70 0.11 40.4 17.8 

35.1 0.44 0.81 0.1" 39.9 35.9 

38.l 0.7S 1.27 0.11 16.0 4t.s 

22.1 0.4S 0.90 0.11 38.3 14.9 

39.1 0.77 1.64 0.16 3.c.O 43.6 

3.c.4 O.S3 1.11 0.08 23.9 3S.3 

30.S 0.47 0.87 0.09 31.0 17.8 

3S.l 0.5<4 1.24 0.14 32.S 36.9 

3S.9 o..46 0.91 0.07 23.4 38.2 

21.2 0.36 0.5<4 0.08 33.3 23.S 

3S.9 0.46 1.18 0.14 31.1 3S3 

25.1 0.3.S 0.37 0.09 31.0 22.0 

17.2 10.1 II.I 

71.7 13.S "JO.S 

32.3 23.1 31.3 

11.6 17.7 21.0 

49.l S9.2 47.7 

16.1 13.7 17.7 

21.0 20.1 22.3 

61.1 66.2 60.0 

21.2 25.1 21.9 

JS.2 17.6 26.1 

S7.6 S7.3 Sl.3 

44.0 3S.I 32.1 

21.2 24.2 21.3 

3.c.8 40.0 39.6 

36.4 32.3 31.0 

JS.4 19.4 21.S 

48.1 . 48.3 41.7 

36.7 26.4 21.0 

24.0 26.4 

39.3 47.2 31.1 

36.2 25.6 21.6 , 

16.9 23.1 32.0 

46.9 51.3 39.4 , 

13.1 11.6 25.9 

!. -;~:mi~sii~:~ "·' 0.41 o.84 0.14 30.1 ,,.1 79.l 76.6 "·' 

ft1£:::.::·IE:tt)Tx(ji/;:.:.:.:.: .. :.:.:.:.:.:.:.:.=;.:.·.=.:.:.:.·.: :_·_:_·.>.=:.=.=.=st.:. .:L:.:fofa:~:.:;:.: .. :.:L::.'..:.'.}:~J~~ .:.:£.i:.:.:.:.:.:.:Jt=z: :.:.:.:.:.:.:E.:.£.:.:.:.:it :.:.:.:.:.:.:::::HE.:.:.:.:.:.:.:.:.:.:: ·.:.:;.:.'..:LL:.:;.:.:.:.:.::.:-:; ·.:;.: .. ·.>i .:;/· ... :.'.: .... \/;<·,:.:.:.: -~--~:01::+£· 



l_ 

D 2-10 
r-· 

D 2-11 

,: 
.,; 

D l-12 

D l-13 

D 
j.; 

D l-15 

D l-16· 

D 2-17 

D l-11 

1.41 

13.09 

163.63 

0.96 

10.25 

169.83 

0.43 

22.10 

142.90 

3.90 

11.70 

170.70 

1.92 

4.22 

10.80 

14.41 

185.26 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISfRIBtm:ON AND METAL ANALYSIS 

0.8 0.30 0.76 o.os 22.1 0.4 

7.4 0.31 0.54 0.06 20.6 3.7 · 

91.1 0.65 1.46 0.16 32.5 9S.9 

0.5 0.84 t.40 0.06 17.0 0.1 

5.7 0.27 0.53 0.08 JU l.8 

93.1 0.57 1.47 0.13 31.0 96.4 

0.3 0.99 t.n 0.10 22.9 o.s 
13.3 0.42 0.6S 0.08 11.1 I.I 

86.4 0.67 1.99 0.27 2!.7 90.7 

2.1 0.76 2.54 0.15 2!.2 l.l 

6.l 0.54 0.98 0.13 30.7 4.6 

91.7 0.7S 1.74 0.24 27.1 93.l 

1.0 0.69 l.82 0.14 lt.7 0.8 

l.1 0.46 1.31 0.10 11.9 1.2 

96.9 0.86 1.35 0.16 30.9 98.0 

4.9 0.47 0.9S 0.13 32.4 l.6 

11.1 0.46 0.82 0.10 34.8 5.7 

84.0 0.91 1.52 0.17 33.8 91.7 

l.1 0.93 1.07 0.11 29.3 1.S 

7.9 O.S6 t.72 0.13 33.4 3.4 

o.s 0.3 0.6 

l.9 l.9 4.1 

96.6 96.1 94.6 

0.5 O.l 0.3 

l.l 3.6 3.6 

97.3 96.2 96.1 

0.2 0.1 0.3 

4.1 . 4.3 1.9 

9S.O - 9S.6 90.1 

3.1 l.J 

3.6 3.5. 6.1 

93.3 9S.1 91.1 

l.1 0.9 0.7 

l.0 1.3 1.3 

9S.9 97.1 91.0 

3.3 4.0 4.7 

6.4 6.9 11.4 

90.3 19.1 83.9 

1.9 t.l 1.3 

S.9 S.3 1.7 

:iiti~~1iji 194.7 90.0 1.36 l.3S 0.20 30.S 95.1 92.l 93.5 90.0 

36.6 22.6 0.63 l.86 0.12 23.2 14.7 29.1 16.1 16.l 

34.4 lt.l 0.59 1.90 0.13 35~1 12.9 18.5 17.J 22.9 

91.2 56.2 1.25 2.00 0.19 3S.4 72.4 St.7 66.1 61.0 

14.0 7.7 0.12 0.37 0.02 14.4 0.6 1.1 0.7 3.9 

14.9 1.1 0.73 1.99 0.13 14.9 3.8 6.l 4.7 7.0 



65.l 

1.7 

D 

D 

11.6 

12.1 

D 0.9 

S.7 

FARO DOWN VAILEYTAILING 
SAMPLING PROGRAM (Im) 

SCREEN DISI'RIBUl'ION AND METAL ANALYSIS 

10.9 

44.7 

79.0 12.1 7S.3 

10.6 26.1 9.4 

21.0 IS.3 

14.6 66.6 

24.6 U.9 

22.8 11.5 

1.23 0.04 14.9 9.9 

10.7 0.42 0.90 0.04 JS.2 7.7 

76.4 0.63 17.1 12.4 

0.1 O.S5 1.51 0.04 IS.I 0.6 

S.4 0.50 1.00 0.04 1S.2 3.9 

0.10 · t.10 O.OI 19.0 

41 

14.5 20.6 3' 

12.6 34.5 

77.9 7S.1 

10.7 10.1 u 
11.4 14.1 I· 

71.9 67.9 

14.1 12.7 

13.3 19.4 

14.4 9.4 ) 1 

1.8 7.1 

(' 



,;L •. 

\. _ ..,,., 

I ,· 

~ 

.i;.,;.; 

' '<. 

D 4-1 

D 

D 4-3 

D 

D 

29.9 

31.5 

61.3 

64.9 

18.8 

23.8 

45.8 

18.0 

21.2 

SU 

FARO DOWN VAILEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISI'RIBUl'ION AND METAL ANALYSIS 

0.33 0.72 0.04 1.19 1.0 

25.1 0.40 0.79 0.04 22.5 10.3 

so.o 1.64 o.as 0.11 27.1 11.7 

55.4 0.36 0.96 0.04 6.78 36.5 

16.t 0.40 1.20 0.04 26.t 11.1 

0.99 1.01 0.07 22.6 S1.7 

34.0 0.36 1.10 0.04 16.1 19.9 

22.6 0.4"> 1.13 0.04 16.1 14.7 

48.4 0.93 1.10 0.09 22.5 65.4 

15.0 0.54 1.48 o.os 18.S 11.9 

12.1 0.5S 1.41 0.04 17.S 10.3 

72.9 0.73 1.08 0.07 16.1 77.1 

19.3 0.59 1.49 0.04 16.2 17.5 

47.0 0.70 0.98 0.06 24.4 S0.5 

21.1 13.0 9.9 

25.3 13.6 26..S 

52.9 73.4 63.6 

<t6.l 26.1 

19.l 13.1 

21.4 4'0.1 -44.7 

33.1 22.1 29.1 

23.l 14.6 19.3 

43.1 63.3 51.6 

18.8 11.9 16.0 

14.5 1.6 11.6 

66.7 80.5 1U 

27.l 14.6 1S.5 

43.4 S3.5 S6.I 
·······•,c:•:•Z:.X-.-.. -:-4.; -::::~~:;::~m:::::: n.o 33.7 0.61 o.93 o.os 16.6 n.o 29.5 3t.9 n.1 

iiffl~titibiii.lj1f1tii~ 1i~1iii1111wiimi ii1M11ti~i i11ii1lf..11 i1.t1111t1111t ii*fitti~ii 1m~tti11~1~~i1~11i1fi1i~~ J~~~~iiMi~ii~ilii~ti iiit~tmI~iit 1i~1~imri~11i1i1~111j~ 1~1~~~ti~~~i~tffl 1111t~ 
D 1S.5 12.9 0.41 1.50 0.08 25.4 13.9 20.1 7.0 9.5 

21.1 14.1 0.21 0.62 0.10 36.1 6.9 9.9 10.0 15.4 

103.5 72.3 0.49 0.19 0.17 3S.9 79.2 69.3 13.0 75.1 

D ._, 45.l 34.5 0.41 1.01 0.08 30.7 33.l 36.3 213 30.6 

11.9 16.1 0.39 0.66 0.09 36.2 13.l 11.5 . 11.6 17.6 

63.6 41.7 0.55 •.• 03 0.11 36.1 S3.7 52.1 67.l SU 

D <t6.2 31.6 0.43 1.72 0.06 29.1 31.2 34.2 24.7 27.3 

31.7 11.7 0.3S 1.20 o.os 3S.7 17.-4 II.I 14.2 22.5 

D 31.0 16.<t 1.30 l.7S 0.12 36.2 28.9 22.1 10.7 IS.I 

21.6 IS.I 0.67 1.98 0.09 33.2 13.7 23.0 7.4 13.3 

129.4 61.S 0.61 1.04 0.22 38.9 S7.'4 S4.9 11.9 70.9 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUl'ION AND METAL ANALYSIS 

iiiiiii=~iiii:ii~~~'.;~:~~i~~~'ii 
D 4-10 ;.~~¥;!M~~;. 92.4' 0.44 1.23 0.12 19.6 31.6 47.7 31; 

39.7 20.1 o..ss 1.07 0.13 n.a 17.0 11.0 22.t 77.'4 

sa.s 30.7 1.13 l.3S 0.12 27.1 Sl.4 33.7 30.2 34.• 

::;:;i~;~;,:,:. 

:i;~;.;;;;;;;: 

··<;~;ifflnikf:iii f%1«¥rl; $.;~<t-t-~ ;. ;;wdwt£¥i·.· ·~;;;.·_··.;~~#ef\};.{·;;v.~;i.~+; -~;·:.··_;;;.;.L:·~;<.; ~-)·:··=;~:>vi;.;;;··.···~- !<M;f mi·:;;;< .i··~./l ............ .. · ... -~.>=·<· .:~.": . -~·.=~n>~·. 

!,,gl~44~!!l:i:4='ti.lw,,ifit0«t1I=Jt~!::S::"'~"'1'''"~:':'."'J':'~':!;'?"!Jf.'.'¥':'.::fi"'~1;,,="z::.J~,,,<; 



E S-1 

E S-2 
I, 

>i. 

E S-3 

43.6 

17.5 13.2 

57.0 43.2 

12.3 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBtrnON AND METAL ANALYSIS 

0.46 0.3S 0.06 33.4 

0.43 0.37 0.07 31.9 

1.90 1.U 0.16 32.2 

0.31 0.85 0.09 20.9 

18.6 22.0 25.0 43.4 

S.3 7.0 u ts.l 

76.1 71.0 66.2 41.4 

S.6 7.6 6.4 1.3 

;;;;;;; ;;;;;;;;;;: 21.7 13.4 0.30 0.12 0.10 30.2 5.9 1.0 7.7 13.1 

;;;;;:;;;~;;:;;;;;: 120.5 74.3 0.81 1.56 0.20 32.7 88.5 84.4 15.9 78.6 

9.0 0.31 0.90 0.07 27.2 2.3 4.9 3.1 7.3 

9.6 8.5 0.35 0.94 0.10 33.6 2.5 4.8 4.2 8.6 

\J\._.', ii?IiiI{ 92.9 82.5 1.41 1.12 0.23 34.0 9S.2 90.3 '1'1..7 14.1 

,i E 1.9 1.4 0.44 2.58 0.09 33.4 0.6 2.6 0.9 u 
4.8 3.5 0.40 1.38 0.12 30.9 1.3 2.1 3.l 

ii.jI~ i: 132.6 95.1 1.11 1.3S O.tS 34.3 · 98.1 93.8 96.3 95.4 

E S-S 40.1 27.0 0.51 0.87 0.08 21.2 18.6 24.7 11.0 · 23.1 

12.4 8.4 O.S4 0.84 0.10 27.4 5.5 7.4 6.6 93 

I ;;;;;i;;;;;;;;;;;;;;; 95.8 64.6 0.97 1.13 O.tS 26.0 7S.9 67.9 76.4 67.6 

E 33.1 24.7 0.54 0.68 0.11 34.4 20.5 16.0 16.4 24.7 

~~;!)~~f:~§~~~i~i~ 23.1 17.2 0.4S 0.50 0.09 38.6 11.9 1.2 9.4 19.3 

iMIIIIf 11.8 58.1 0.16 1.34 0.21 33.1 67.6 15.8 14.2 56.o 

E 3.8 0.53 0.89 0.09 24.3 2.4 2.5 1.1 2.9 

9.9 6.4 0.47 0.68 0.09 32.6 3.6 3.2 3.1 6.6 

lit\(ti8.l: 131.3 89.1 0.88 1.42 0.20 31.9 94.0 94.3 9S.1 90~ 

E S-8 7.7 0.51 0.90 0.07 35.0 50.8 59.1 37.5 45.(l 

38.3 24.0 0.39 0.45 0.06 43.2 19.3 14.7 16.0 27.1 

l l II~ !l 44.6 21.8 o.s2 o.69 o.u 36.8 29.9 26.2 46.s l7j 

E 64.6 0.54 1.14 0.06 38.0 59.1 6S.1 44.6 66.~ 

26.2 18.4 0.42 0.48 o.os 39.4 13.2 7.8 10.6 19.f 

;;:I::t:;:ir 24.2 1,.0 0.93 1.IO 0.23 30.4 27.1 n.. 44.1 14.( 



E 6-1 

E 6-2 

E 6-3 

E 6-4 

E 6-S 

E 6-6 

E 6-7 

36.4 

26.8 

77.1 

26.6 

24.4 

6S.1 

32.2 

31.1 

87.7 

40.0 

46.9 

124.S 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBtmON AND METAL ANALYSIS 

NO SAMPLE 

S3.4 0.49 t.lS o.os 21.2 42.7 

26.8 0.47 o.so 0.04 35.8 20.6 

19.I 1.41 t.OS 0.08 34.8 

60.4 0.63 1.31 0.07 19.8 49.6 

20.1 0.48 0.81 0.06 19.6 13.0 

18.9 l.Sl 1.21 O.JS 27.0 37.4 

S0.3 0.60 1.51 0.11 16.3 40.0 

24.9 0.6S 0.88 0.13 15.0 11.5 

24.8 1.17 1.01 0.19 15.9 38.S 

S0.1 0.76 2.1s 0.11 30.3 54.0 

22.9 0.40 0.81 0.14 31.S 13.0 

26.9 0.87 0.85 0.13 31.2 33.0 

NO SAMPLE 

47.1 0.71 1.78 0.08 41.0 46.6 

15.0 0.38 " 0.67 0.13 36.6 8.0 

S9.3 S0.2 

20.7 20.l 34 

20.0 29.7 24 

66.6 S0.9 S1 

14.l 14.9 

19.3 34.1 n 

61.8 41.0 39 

17.8 24.0 

20.4 3S.O 

72.3 47.3 

12.4 lS.1 ?3 

15.3 17.S 

64.4 25.5 49 

7.7 13.2 

;~;~i~iI~ii.i~i~~; 100.1 37.9 0.86 0.96 0.24 38.S 4S.4 27.9 61.3 T. 
·v--·:·---·-·:Ttttn::::·::·::~:.~ :·~.?~E:T:·::·:· ·:··~;;;s·::·:·: :·:-:-:_i;~~.:·:: :·:·:·:·:·:·:·:·:·:·:·:<::.::::·:·::: ::::::·:·:::·:·:::·:::::·y:·::· ·:·:::·:·:·:·:·?:?·:-::::::·:·:·:. <: :<: ::·::·:·:::::·:·::·:·:·:::·: :~~-::.-::_·_::·:_·_·_·_·_·_· __ :_· __ ·_ .-.·.~·-~·-_·_·_·_· ___ ·_:_._::.:.:_.- .:.: ... :.: ... ·.:_:_·_·_· __ :_:.:.:it .. .: .• ~.s 

E 6-8 i]i~J.~&ifl: 12:l.1 88.7 0.54 1.62 0.16 3S.9 S0.3 92.2 86.9 ~ 
9.0 6.S 0.30 0.81 0.13 39.2 3.3 3.4 S.2 7. 

I 

6.6 4.1 2.0S J.4S 0.27 38.4 16.4 4.4 7.9 s 

E 6-9 107.4 86.3 o.58 1.64 0.18 36.0 8S.2 93.4 86.3 

11.3 9.1 0.36 0.68 0.1S 41.3 S.6 4.1 8.6 It 

i~~~~i&Bi; S.7 4.6 1.18 0.84 0.18 38.4 9.2 2.S S.I 4.• 



...... 

FARO DOWN VALLEY TAll.JNG 
SAMPLING PROGRAM (1992) 

SCREEN DISTIUBUfION AND METAL ANALYSIS 

aatr==~~=--=•,: 
B 6-10 1..,.1. 153.1 16.S O."IO 1.90 0.12 31.l 19.1 91.7 12.1 17.0 

12.1 6.1 o.so 1.00 0.11 37.S S.l 3.1 6.0 6.7 

It.I 6.7 0.52 1.20 0.11 3S.1 S.1 11.1 63 

lff"'i%C'U.~~-£~~~~~~·~\~~iJfiifti~~ 
B 6-11 :~~~:: 9S.6 71.9 0.60 t.7S 0.12 31.S 11.0 16.1 71.3 79.9 

12.7 10.S o.so 1.00 0.15 36.7 9.0 6.6 11.9 10.t 

12.1 10.6 o.ss 1.10 0.21 36.0 10.0 7.1 16.1 10.0 

E 6-12 91.6 15.2 O."IO 1.75 0.15 36.1 90.7 92.3 15.9 15.1 

9.1 I.S 0.35 0.69 0.07 37.s 3.6 4.0 I.I 

6.8 6.3 o.so I.OS 0.12 3-4.2 4.8 4.1 5.1 6.0 

-~~~±rt:i~~~.~=;2-.~*1 

i4i:miii 



B 7-2 31.6 

23.7 

29.1 

E 7-4 36.9 

16.9 

21.l 

E 7-S 

E 7-6 4'4.0 

19.0 

13.0 

E 7-7 22.6 

27.1 

77.7 

E 7-1 25.0 

27.4 

4'4.7 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (lffl) 

SCREEN DISTRIBUl'ION AND METAL ANALYSIS 

21.4' 0.4S 1.02 0.11 34.1 13.S 

45.9 1.59 0.79 0.14 34.l 76.1 

42.3 0.47 1.37 0.04 19.7 

25.9 0.39 104 o.os 27.9 16.3 

31.1 1.00 . 1.17 0.09 29.2 SU 

0.41 1.08 0.06 30.6 11.0 

I.OS 1.0S 0.09 30.6 47.7 

49.3 0.4'4 0.97 0.04 28.71 33.1 

22.6 0.4S 0.19 0.06 28.1 JS.9 

21.J 1.1S 1.01 0.10 28.7 S0.3 

NO SAMPLE 

S7.9 0.42 0.92 o.os 29.S 

25.0 0.59 0.77 o.os 23.7 20.1 

17.l 1.16 1.14 o.cn 27.1 4'4.9 

17.6 0.34 J.14 0.14 29.l 11.9 

21.7 0.31 ·0.11 0.12 31.1 13.4 

6'J.7 0.62 0.73 0.15 39.2 74'.7 

25.1 0.36 t.04 0.10 36.2 20.S 

21.2 0.33 0.52 0.09 40.S 20.6 

~.o O.SI 0.56 0.13 39.9 51.9 

30.7 26.9 3() 

31.S SS.3 ... 
47.S 21.9 33 

22.l 22.2 

30.4 41.9 n 

26.3 lS.6 31 

30.S 46.l 37 

49.7 32.1 

20.9 22.2 

29.4 45.7 

·s,.9 SU 61 

20.9 23.4 21 

21.2 11 

14.5 17.4 13 

21.5 11.4 n 
54'.0 64.2 63 

39.9 23.2 23 
I 

21.1 22.9 ~ 

31.3 53.9 

~~=7:7~~~~7;~~·~~ 
;;;i;~$~1~1:~;: 27.9 22.7 0.46 O.Sl 0.04 36.7 17.0 13.S 10.4 23 

61.2 49.7 0.73 1.02 0.13 37.7 SI.I SI.O 73.9 



E 

E 

I \ 
'· 

E 

E 

E 

. __ J 

E 

E 

E 

7-10 36.1 

29.9 

7-11 27.0 

32.4 

39.1 

7-Jl 9.6 

23.1 

·FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBurION AND METAL ANALYSIS 

33.6 0.33 1.41 0.09 26.9 23.2 

27.3 0.40 0.6S 0.10 31.1 

39.1 0.66 0.98 0.13 39.S S4.0 

27.4 0.36 1.49 0.16 29.7 15.9 

32.9 0.39 O.IO o.n 39.0 .20.7 

39.7 0.99 0.90 O.lS 39.S 63.4 

11.4 0.34 0.97 0.07 27.6 7.1 

27.S O.lS 0.80 0.09 25.S 14.l 

4S.I 27.9 ?U 

17.l 2.S.l 30.2 

37.0 46.9' 44.0 

39.7 ll.7 

25.6 29.3 3S.O 

34.7 49.0 42.1 

ll.l a.s 10.S 

24.l 26.4 23.S 

,~\:~/tmJ: Sl.4 61.1 0.70 0.95 0.10 32.3 78.7 63.7 6S.J 66.0 

•• -:-·~=·~:=:: '• .:·· .·:-·-·. 

7-13 \)ik2dot{ S.4 4.6 0.37 O.S8 0.07 27.8 1.8 l.3 I.I 3.9 
-: .· ··::;-:-·-:-~ . •.· . . . 

13.3 0.36 0.82 0.13 25.3 S.l 9.3 9.8 10.l 

12.J 1.07 1.27 0.19 34.5 93.1 11.4 88.4 IS.9 

. . ·· ··· ··· ··· ·· · 

1-14 \4.i~1oofi 2.2 1.9 0.76 0.96 o.n 20.5 l.3 2.1 t.S l.l 

8.0 7.0 0.21 O.S3 0.11 21.9 3.1 4.3 S.6 4.6 

104.8 91.1 0.66 0.88 0.14 34.6 94.6 93.6 92.9 94.2 

7-IS l.9 1.9 0.37 0.SI 0.07 21.l 0.8 1.4 ... o 

10.9 10.8 0.4S 0.54 0.07 24.8 S.3 1.2 S.8 9.3 

EJIIii!t 11.a 11.3 o.n 0.14 0.14 29.6 93.9 90... 93.2 19.3 

7-16 3.0 2.8 0.35 0.62 0.01 26.3 1.4 2.0 1.4 l.l 

2.9 2.7 0.34 0.69 0.11 17.6 1.3 2.1 1.1 2.1 

:(J:@3nf 102.7 94.S 0.73 0.89 O.JS 3S.4 97.3 95.9 96.S 95.1 

7.2 · 8.6 0.44 0.42 0.04 17.4 .. 2.9 2.7 2.S 4.9 

3.8 4.S 0.98 0.77 0.06 20.6 3.4 2.6 2.0 3.0 

72.7 86.9 1.39 1.43 O.IS 32.4 --· 93.7 94.7 9S.S 92.1 

·'.·7·" 

i14f200.J: 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISI'RIBUI'ION AND METAL ANALYSIS 

.. --==,:==~, 
. F 1-1 i~~~i 51.l 31.1 0.54 1.43 0.15 32.9 27.2 49.S 30.l 21 

~\i3.!~l~. 42.6 26.6 0..34 0.12 0.1S 14.3 23.S 25.l 
":;~~~~~:~=~:: . 
ll-*1ffil 66.1 41.6 0.89 0.59 0.17 41.4 58.S 26.7 44.7 4i ~--ii&~~~~~.~~.-

F 1-1 ~~~ldm.[i: IS.3 55.3 0.11 1.57 0.09 55.0 47.1 59.0 45.2 S. 

33.1 11.9 0.64 1.27 0.11 · 36.3 IS.O 11.9 21.1 %' 

35.1 22.1 1.53 1.43 0.16 37.7 37.2 n.t 33.0 2 

F 8-3 58.7 0.64 1.34 0.08 34.1 44.3 60.6 31.1· 

27.8 15.5 0.60 1.26 0.10 33.l 11.0 15.0 12.5 1! 

l~i~~ia = 1i.n iijll lii1;11 u;;i;;i;w~ i!t~~~111 &4a ~-~~1 gr •••• 
j~~;;m@l&'-~~~i: 
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FARO DOWN VAILEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUl'ION AND METAL ANALYSIS 

.. ~~ 
p 9-1 :~t*-flfiiI:~. 97.3 S6.4 0.53 1.50 0.14 Tl.9 · 47.6 . 74.9 . SU SI.I 

i:¥.~~m. 33.1 19.6 0.36 0.70 0.08 30~1 U.2 12.l 11.1 19.6 

413 24.0 1.08 0.61 0.16 37.6 ,41.2 12.9 21.1 · 29.3 

~:!ii~,~~;,~·~~~1::.:::~!.;'.J'.~~~;~~~ ~ 
;~~ii.4imi 39.1 24.2 0.29 0.46 0.06 «>.S 11.2 15.4 13.7 27.3 

36.1 22.7 1.53 0.61 0.17 36.S --SS.6 21.4 36.2 23.0 

F 100.7 0.8S 1.99 0.17 31.8 69.5 81.0 71.9 63.2 

29.4 19.6 0.54 0.93 0.16 38.9 12.9 11.1 19.1 22.S 

19.8 13.2 1.10 0.99 0.10 36.6 17.6 7.9 1.3 14.3 

F 9-S 9S.2 69.0 0.13 1.9S 0.14 37.1 70.4 19.6 70.9 61.1 

22.8 16.S 0.6S 0.93 0.10 38.7 13.2 9.1 12.l 17.l 

20.0 14.S 0.92 1.32 0.16 3S.9 16.4 11.3 17.0 14.0 

F 9-6 i:~~ii.i~t:4;:;:i. 106.l 77.9 0.78 2.13 0.16 39.4 78.6 19.2 13.6 76.9 

16.7 12.3 0.47 0.74 0.08 43.1 7.S 4.9 6.6 13.3 

13.4 9.1 1.10 1.13 0.1S ---13.9 S.9 9.1 9.1 

F 9-7 147.7 17.l 0.91 1.77 0.19 36.3 ._18.4 93.S .·94.3 17.0 

13.1 7.7 0.59 0.61 0.05 37.9 S.1 3.2. 2.2 1.0 

1.6 S.1 1.16 1.09 0.12 35.4 6.S 3.3 3.S s.o 
. . siffg ;f);i;i~~{ii~tf!~ ~~i!Elii;~t; i!~iw~~rg;;;;.i~Y::~;/·.··:.·-w;·· :t~·····~7ttr:~;i: :~T!f.t1~1$.li%~?tF:·: 
0.94 2.50 0.19 33.3 .. 78.9 89.0 11.2 14.9 

0.49 1.37 0.09 35.l 3.S 4.2 3.6 7.7 

16.4 9.6 0.53 1.43 0.09 3S.1 4.7 S.2 S.I 10.3 

17.1 10.3 . 2.SO 2..42 0.17 29.7 23.S 9.S 12.1 9.4 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUI'ION AND METAL ANALYSIS 

-.=;;;;mr~= 
F 9-10 faJtii,6@ 151.7 7J..7 0.77 1.04 0.12 30.4 S9.3 71.0 67.J 71 

22.S JO.I uo 0.09 36.5 6.2 .... 7.S 

24.J 13.6 0.59 1.47 0.09 37.0 9.6 10.3 11.3 u 
31.5 17.7 1.73 2.10 0.19 29.l 36.1 19.l 31.3 tt 

: . + -.325 

,,}fa~e0#,~ = r!ftff:j;~~~~"f/~~ ¥f:ts,&,i/!;~ ~~~~;im ~g~!~ ~%)~?+(';;•~fa~~~~-· 

:r:;.;:;;;.:::::: 

i:~ffli'.ifj:;•1tiARii181ktt.iii&WERB~•mlB~­

;I\;~¥-g@~;it 

ii~~;i4~~i&iE 

:;,:_.:~z;;g. h\~~ .~ [!;;;K,2:dt4@.t;:~¥rfoi~L&x,:z,ri#mlil--· 
\l\tjI~J 



' ·~ 
F 10-1 

Ii_ 

F 10-2 

F 10-3 

F J0-4 

F 10-S 

F 10-6 

F 10-7 

\ ,. 
F 10-8 

F 10-9 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISl'RIBUTION AND METAL ANALYSIS 

0.46 1.08 0.04 32.3 32.0 

20.1 0.40 1.06 0.04 37.1 12.6 

42.7 23.6 -42.1 

19.2 10.6 21.9 

i@~~~j)ij~ )jt 52.1 35.S 1.00 · 1.20 0.14 34.6 -- 55.4 38.l 6S.8 36.0 

3S.2 0.40 1.50 0.09 36.0 23.3 .Cl.3 27.9 34.9 

lfi.Iffl\It 23.2 22.1 0.4S 1.00 0.10 36.S 16.S 17.3 19.S 22.2 

29.0 19.3 0.33 l.6S 0.12 32.0 11.4 26.1 19.4 16.8 

43.1 28.7 0.29 t.08 0.10 38.3 14.9 25.l 24.0 29.9 

tl I111iir 78.3 52.0 0.79 - 1.16 0.13 37.6 -- 1~.1 48.8 S6.6 53.3 

62.2 39.3 0.81 1.97 0.12 29.9 37.l 52.0 30.7 34.0 

l}It\iifi§\l\ 42.9 27.1 1.17 1.04 0.1S 3S.6 37.0 18.9 26.4 27.9 

llIIi@If S3.1 33.6 0.66 1.29 0.10 39.2 25.9 29.1 42.9 38.1 

39.6 0.69 1.57 0.13 34.S 28.9 45.3 39.0 39.0 

26.S 0.68 I.OS O.JO 3S.9 19.1 20.3 20.0 

IJiIIllil ]\\ 56.1 33.9 1.4S 1.39 0.16 34.9 52.0 !34.4 41.0 33.I 

52.S 0.70 1.99 0.11 28.3 45.9 74.1 58.l 44.3 

29.2 0.71 1.16 0.08 40.3 25.9 14.7 23.S JS.I 

l!IIIIJI 31.0 1S.3 l.13 0.86 0.10 37.7 28.2 11.2 18.4 20.~ 

62.2 38.S 0.56 l.79 . 0.09 29.1 21.1 47.0 31.9 31.1 

49.7 30.8 0.67 1.20 0.09 41.3 26.S 25.2 25.S 35 . .( 

49.7 30.7 1.16 1.33 O.IS 39.2" 4S.8 27.8 42.6 33 . .( 

93.6 48.0 0.69 1.53 0.10 36.S 46.2 60.2 41.0 47.( 

l)lf!tilt 46.1 23.6 0.60 0.88 O.JO 39.S 19.7 17.0 20.2 25.C 

ii1I1si: ss.s 28.4 0.86 0.98 0.16 36.8 34.1 22.8 JU 28.( 

111.7 53.9 0.74 1.82 0.12 30.S 50.8 66.6 SO.I 49.( 

59.9 28.9 0.73 0.90 0.11 37.7 26.9 17.7 24.6 

Il]I\f;@ii 3S.7 17.2 1.02 1.35 0.19 36.0 22.3 1S.7 25.3 18J 



F 

FARO DOWN VALLEY. TAil..lNG 
SAMPLING PROGRAM (1992) 

SCREEN DISfRIBUl'ION AND METAL ANALYSIS 

73.7 0.88 2.11 0.09 36.6 76.6 

16.l 0.64 0.89 0.07 42.8 12.2 

10.1 0.94 1.43 0.16 32.1 11.l 

84.4 70.7 

7.8 12.1 18.f 

7.1 17.l IJ 

ic., .. -.·=·=·•» ... :;::.~:.@ :tf1EE:::.'. :.::.~:.:: ::.::.:::.!1t:.:::'. ::::..::.:.:~:.::.:.:.:.::.:.:::.:.:. ::.:::.:.:.:.:.:::.:::.:.;:::~~-:::.:.:.:.~: :.:.::::~::&.::.::::.::.: :.:::.:.:.:.:.:.:::.:.:.:::::::.:::.:::.:.;.~;: .. ::;~i:.:::.:.:::.:.:::.:.:.:::.:: ::::.:::::.~;.:.:.:.:::.:.:::.::::: .... : :::.:.: .. ~ ... :::.: .. _.:._._._::s; :~stll 
F 10-11 63.7 0.9S 2.36 0.09 36.9 69.8 76.1 59.9 62. 

17.6 0.53 1.02 0.08 40.0 10.8 - 9.1 14.7 11.l 

18.7 0.90 1.57 0.13 36.7 19.4 JU 25.4 

F 68.0 0.78 2.19 0.07 37.1 6S.3 60.0 60.7 

iiw.j~ffiifi 34.5 18.0 0.60 1.06 0.07 38.9 13.3 16.8 16.1 19.· 

iiii(ii(i U.7 14.0 1.24 US 0.13 33.2 2U 23.2 23.2 lU 

F 10-13 j;;.;;dd&;fa 147.4 76.6 0.82 2.13 0.07 3S.S 74.0 80.S 67.9 76.• 

;~;;;;;¥.;;;;;;;;;;;~ n.7 11.8 0.69 0.91 0.06 38.7 9.6 S.3 !.9 12.1 

;ifiiiif:ittii n.s l 1.6 1.20 2.48 0.16 33.0 16.4 14.2 23.l JO; 

F 28.9 0.68 1.85 0.09 30.3 21.6 30.1 19.3 

17.0 O.S4 1.17 0.10 34.4 10.1 11.2 12.6 19.~ 

S4.l t.JS 1.93 0.17 29.4 68.3 S8.7 68.l S2." 

F 70.3 0.94 2.40 0.10 3S.1 69.0 TT.1 66.1 70.f 

14.4 0.61 1.21 0.07 38.7 9.2 8.0 9.4 JS. 

1S.3 1.37 2.02 0.17 32.8 21.8 · 14.3 14.~ 

F 80.1 o:n 2.32 o.os 3S.4 70.8 14.0 63.9 71.l 

17.l 11.6 0.74 1.47 0.08 41.1 10.S 7.7 14.9 13/ 

ii@II!iilI 12.3 a.3 1.13 2.20 0.16 38.7 u.1 8.3 21.2 aj 

F 10-17 149.8 15.1 0.12 2.57 0.11 31.S 73.0 88.3 78.3 It .I 
I. 

tS.6 8.9 0.84 1.49 0.13 8.4 S.4 9.7 11.4 

iim.12St: 10.6 6.o 2.m 2.62 0.2• 31.1 13.6 6.3 12.0 6.~ 



I~ 

1c;.· 

I -

-

p 

p 

p 

F 

F 

F 

F 

F 

F 

11-1 

11-l 

11-3 

11-4 

11-5 

11-6 

11-7 

11-9 

30.0 

33.S 

20.6 

30.6 

n.o 
36.0 

FARO DOWN VALLEY TAll.ING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUfION AND MET AL ANALYSIS 

30.3 0.30 1.01 0.07 2.3.1 17.S 

33.1 0.27 0.68 0.09 31.7 17.6 

35.9 0.94 0.63 0.19 38.0 64.9 

20.1 0.49 1.15 0.09 28.1 14'.7 

29.9 0.40 0.90 0.10 36.0 17.9 

50.0 0.90 I.OS 0.18 37.S 67.4 

13.0 0.-40 1.21 O.IB n.2 1.5 

ll.3 0.-40 1.09 0.18 36.S 12.l 

-40.2 17.7 20.1 

30.l . 25.4 38.1 

29.6 56.9 4'0.4 

n.s 13.1 16.1 

26.3 ll.7 30.6 

51.2 61.2 53.3 

14.9 11.3 1.4 

21.9 11.6 n.s 
JMt\igII 111.3 65.7 0.85 1.02 o.n 36.3 80.3 63.2 70.t 69.1 

27.1 19.7 0.76 2.27 0.08 31.2 14.7 31.l 11.8 11.t 

36.9 26.8 0.71 1.59 0.08 35.4 18.7 29.6 16.0 27.9 

lllI/ii}I 73.8 S3.5 1.27 1.06 0.18 34.4 66.6 39.3 72.l S4.0 

12.1 tl.1 0.81 2.46 0.11 2.3.8 5.9 IS.I 1.7 I.I 

18.9 17.9 0.6S 1.66 0.12 32.2 7.0 IS.I 14.0 17.7 

ltlliBit 73.9 10.0 2.06 t.84 0.11 34.2 11.1 61.4 11.3 73.s 

4.3 0.46 1.4S o.os 14.2 3.1 1.6 1.9 

15.5 10.4 0.51 1.23 0.07 29.S 8.2 11.3 S.3 9.8 

lil:~It 127.7 BS.3 0.60 1.10 O.IS 32.6 88.7 13.2 93.1 11.3 

8.9 1.9 0.44 0.92 0.03 11.2 4.1 9.7 2.0 3.5 

13.8 13.7 0.48 1.16 0.07 29.9 6.9 18.9 1.0 JU 

i~iliB.i 77.8 77.4 1.09 0.78 0.16 30.7 89.0 71.4 91.0 ll.3 

11.0 10.4 0.74 1.99 0.13 27.l 9.4 IS.3 10.4 1.9 

16.6 15.7 0.66 l.4S 0.13 34.2 12.7 16.9 15.7 16.I 

;;;;;;,;;;;;;;;;;;;;; 78.1 73.9 . 0.16 1.24 0.13 32.l 77.9 67.1 73.9 74.3 

9.S 7.2 0.61 1.37 0.11 24.S 6.6 9.0 4.6 5.1 

31.0 2.3.5 0.46 0.17 0.13 36.0 16.3 11.6 11.0 24.2 

I:tlI!IIt 91.6 69.3 0.74 1.15 0.19 JS.6 77.1 72.4 77.4 70.7 



F tt-10 

53.6 

74.1 

F 11-12 44.1 

38.2 

95.2 

F 11-13 49.1 

F 11-14 132.3 

40.1 

S3.t 

·.·.z.·.;.;.·.·.·.·.··::(:•z·· 

F 11-15 :~~*~.f 31.1 

18.6 

F 11-16 0.7 

3.9 

112.3 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISl'RIBUI'ION AND METAL ANALYSIS 

20.1 0.57 1.64 0.10 21.4 20.5 

29.9 0.48 0.16 0.12 35.9 25.1 

50.0 0.60 0.74 0.12 37.1 .S3.I 

28.9 0.53 0.19 0.14 38.7 23.5 

4'0.3 0.76 1.34 0.13 34.l 46.8 

24.9 0.60 1.51 0.09 35.5 20.1 

21.5 0.49 0.94 0.12 38.8 14.2 

53.6 0.91 1.37 0.17 34.1 6S.1 

21.2 0.52 1.14 0.12 29.1 14.6 

24.6 0.49 1.20 0.12 36.5 15.9 

S4.l 0.97 1.31 0.16 34.S 69.S 

.S8.7 0.40 0.79 0.13 46.5 

17.1 0.41 0.15 0.14 33.0 14.5 

23.5 0.14 0.91 0.24 32.9 39.0 

19.7 0.61 1.77 0.10 17.9 19.0 

It.I 0.34 0.81 0.09 29.6 6.2 

68.5 0.70 1.48 O.IS 26.l 74.8 

0.6 0.46 0.90 0.07 12.1 0.4 

3.3 0.41 0.89 0.08 24.1 t.8 

96.1 0.77 1.15 0.1.S 28.9 97.1 

17.3 16~ 

26.9 31.0 30.7 

31.6 .Sl.7 53.0 

21.3 30.5 31.1 

44.1 39.4 39.2 

34.9 16.1 14.7 

17.9 18..S 23.3 

6~.2 65.4 Sl.O 

21.9 17.9 11.6 

21.1 20.1 26.4 

.St.O 61.3 ss.o 

SS.9 48.4 59.7 

18.3 15.1 17.4 

25.1 35.1 22.9 

23.1 14.l 

7.1 11.7 13.0
1 

69.1 74.1 66.6 

0.4 0.3 0.3 

1.7 1.1 1.1 I 
97.9 97.9 96.9 

:;:;';~%E :ti: :iim iw,i~:: ~:;;.;;,:,::..; ;;;:;;_;::.; :;:;;;;;:;~; ;;;.;;;;;: ;;:: : ;::'; ; : :: : : ; ~s::::: ;:;:;; /C:::::; 

F 11-17 f~J~f S.3 3.9 0.44 1.49 0.09 13.5 2.0 3.9 2.4 1.9 

12.7 9.5 0.47 1.09 0.13 

116.5 16.6 0.95 1.53 0.15 

30.7 .S.1 7.0 

17.9 92.9 89.1 

8.5 

89.1 

. 10.6 I 

I 

17.5 

·=-:-:-;,.·.··=·······mtm:ff..th ,&:i@~;;· ·_··11»s;*~£tuto0~- >~·;·· ·.·· ···· ·.- ·-~----~ -~~---·· ·.-·.· ··~·-··:· ·.:··· · ··· ···_·:·· ·· ··;·;~·-··:·:· · ·j; --~m>;-1!ba~<« !;~1~@iu~~1i@h)ttt. :k.-... ...... L .. . .. _-L ..... .... ... h!. h ... ... ... .-.. ~ 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUl'ION AND METAL ANALYSIS 

~~~~ 
-~*-$ikM 2.S.7 14.3 0.1S 0.61 0.10 26.6 3.0 1.U 9.S 11.3 

139.1 71.0 0.11 O.S9 0.17 32.1 95.3 76.1 i7.9 13.0 

F 12-2 22.6 10.3 0.20 0.98 0.06 24.1 9.7 4.2 7.4 

49.2 n.s 0.11 1.02 0.09 1.0 n.2 13.7 %2.6 

146.1 61:J. 0.66 I.OS 0.11 3S.I 17.9 61.1 12.l "10.0 

F 12-3 11.4 5.4 0.4S 1.37 0.10 n.1 2.S 6.S 3.6 3.1 

23.R 11.3 0.42 0.97 0.10 32.7 4.9 9.6 1.S 11.4 

174.9 83.3 1.08 I.IS 0.16 32.9 92.6 83.9 11.9 84.1 

F 12-4 n.1 II.I O.'TJ l.20 0.14 26.2 7.4 tS.S 10.0 9.4 

62.1 30.S O.'TJ 1.'TJ 0.13 33.S 20.3 33.6 lS.7 32.9 

120.1 SU 1.36 1.37 0.17 30.7 71.3 S0.9 64.3 S7.7 

F ll-S 10.S 7.0 0.67 1.90 0.14 2S.3 3.9 9.4 6.1 S.I 

43.l 28.7 0.12 1.78 0.13 3S.3 19.6 36.2 26.0 32:9 

96.9 64.3 1.43 1.19 0.1S 2.9.4 76.S S4.4 67.2 61.3 

F 12-6 0.4 0.4 0.91 1.84 0.11 11.2 0.3 0.7 0.3 0.3 

1.S u 0.54 1.13 0.09 20.6 0.7 l.S 1.0 1.0 

98.2 1.14 1.09 0.13 21.S 99.0 97.1 98.7 91.7 

F 12-7 

4.9 3.4 0.42 0.72 0.10 19.0 1.6 2.0 1.7 2.3 

0.6 t.l 0.59 1.04 0.08 3S.9 u 1.2 0.7 1.1 
1=:1::::=:~::y:f({:t 
:~]:~:~(:(ffl.:?:::: 30.2 90.7 0.19 1.64 0.21 28.9 94.3 95.1 94.S 19.7 

:itt..t·+fdrAIPMQ ·?: &tW\ 7$ciV fa ••• • •. ,>L;t'b-:~ ...... ;W.kbic\+. :)ML ....... ;-y······ ..... . . ~---····:A~-1~f .¥l)l~mm~~~~1~K.s -.~ ... : .....• • • .-.: ...• ·:·:·:·:·:· ·_·:.:·:<-:·:·'.:'.·:·2:.>f. at..~:>.· 
F 12-9 8.0 5.1 0.70 1.12 0.12 17.7 6.0 S.3 3.4 3.4 

19.S 14.0 0.64 0.88 0.16 33.0 13.4 10.3 11.3 tS.S 

112.1 80.3 0.67 J:J.6 0.21 30.2 80.6 84.4 IS.3 11.1 



1= 

F 

F 

F 

F 

F 

13-1 

13-l 

13-3 

11.6 

20.9 

7.5 

31.4 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTR1BUI10N AND METAL ANALYSIS 

74.l 0.70 1.4S 0.13 3S.O 83.9 

19.0 0.25 1.20 0.12 30.0 7.7 

6.1 0.70 · l.9S 0.14 3S.5 8.4 

33.l 0.41 1.28 o.os 23.3 18.3 

7S.O 74.9 

JS.9 17.7 16: 

9.1 7.4 1.; 

30.0 · 24.6 

;~;§~~ti 21.0 l9.6 0.46 1.01 0.10 39.6 11.3 21.1 27.3 3SJ 

fIW\liiH' 3S.2 37.2 J.27 t.86 0.14 3S.5 63.4 41.9 48.1 40. 

0.48 1.21 0.06 22.0 4.2 7.0 5.8 ,.: 
:- . :+.:=325: · . 6. 7 6.7 0.61 1.47 0.08 24.6 4.2 6.1 6.l s: 
(JJ{fais:i{ 84.9 84.9 1.04 1.48 0.09 30.2 91.6 86.2 88.0 H J 

.. 
28.1 25.8 . 0.43 ·t.48 0.10 31.7 31.5 25.0 21: 
36.4 33.4 0.96 1.23 0.11 21.0 S2.I 33.9 3S.5 24. 

:·· ···.; ~:=·· . 

0.43 1.03 0.10 32.7 28.9 34.6 39.5 46. 

l l " ··t · ·:::,-=: · 

0.6S I.SI 0.09 29.7 S8.6 71.5 61.l 

: . +.::-325· _:. 14.3 12.9 0.3S 0.74 0.08 36.1 6.1 6.1 10.4 JS .: 

.-: . l2S 22.4 20.l 1.30 I.S2 0.13 30.6 3S.3 21.7 27.4 
.. ····.· .· .··.·· · . ··· ·· -· ······· ··· 

. TOTAL ... . ... :.· .... . :· .· ... uo~~ :} '..\ . .:-: ....:: .:: .... :·:-.-:.-::.=::===== ir.-::.:::.:·.: .. .. -.i :.:2 :i:.::·=t;::-:i;:;;;;;;;:2: ii:::::: ... , .... · . 

-· • , 
.- ·-: : --~: ,: . 

::. _.:_._ .. : ... ·:.:.··:: .::.-:=··->··· ·.·.·. ,:·.·:.::,: 1·=.· 
,,=::: · .. ·:, : '/[::: .• : 

·-·=·-:·····.···-· ·: .. . 
.. l"'c: . ....... + ... ~ =- ·· 

. : :-. 

. . . ·-· . . . ·.·.r-: .. ·,:-·. _.·.·-:-· :-·-· ·····-:- :::·-:-·-:-~-:-·-.-. • • -: 
·rofAt .. : ..... 

,• •, ,•,•::: •, •·:: •• • •• .• .·.a·:·.••" 

I 

.. •.-: ·.-.325 

··r . . . .. :::1 . ... l .. 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISfRIBUI'ION AND METAL ANALYSIS 

--~:=:~il~::;;;;::~;;=~~~~~:==~:~ 
F 14-1 ;;.Jtf ~ioo.;:;~;, 13.0 12.9 0.43 0.62 0.10 19.9 B.7 13.9 9.S I.I 

19.1 19.6 O.lS 0.67 0.11 21.l 7.7 14.l 15.9 J.4.2 . 

68.3 67.S 0.79 0.99 O.IS 33.3 13.6 71.9 7U 77.0 

F 14-2 J.4.6 1S.O 0.39 0.43 0.(11 12.0 9.6 13.1 10.0 6.4 

25.6 26.3 0.36 0.96 0.11 29.1 IS.S 25.0 26.2 n.1 
S7.2 . SS.7 O.IO I.OS 0.12 31.8 74.9 61.2 63.8 6S.9 

:-=·=···=·=···=-2mrat.::w.::.;_.:: .:::.} .. £::.:;:.=:=:.: :.:::tn.:~:.:.:.: .. :.:.::J1ikui: .:=:~.:s;;_:_:::.:.:~:.:.:.:=:=:.:.:.:.: .. :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.· :.:=:=:.:=:.:.:.:.:_::::::.:.:.:=:.:.:=:.:.:.: :.:.:i.::.:.:.:.:.:_:x:.:.:.:.:_:::.:.:.:.: . . :::.L.i:.·t:.£.L£ .. :.:.:.:.:.:.~:-~:.:.:.:.:_:_:::E :.~i.:.:=:.:~:~•-~~;.j;1: .. iit.E:.:.·=:.i 

14-3 ;;:;i£*-=;~,t 1S.O 19.I 0.40 0.82 0.06 16.JS 12.0 13.I 13.6 17.2 

20.0 26.4 0.30 1.06 0.06 11.3 11.9 23.1 18.l 16.0 

40.8 S3.8 0.94 1.36 0.11 23.1 76.1 62.4 61.2 66.! 

F 14-4 23.6 20.7 0.30 1.1S 0.12 25.0 1.6 20.2 22.6 20.S 

12.7 11.1 0.40 1.10 O.ts 26.9 6.2 10.4 IS.1 11.9 

77.1 68.2 0.90 1.20 0.10 25.0 SS.2 69.4 62.3 67.6 

F 14-S 23.6 20.7 o:n us 0.1S 39.6 1.6 25.3 30.3 3S.O 

12.7 11.l o.so 1.21 O.tS 31.8 11.3 16.l 1S.1 

77.1 68.l 0.79 1.10 0.08 17.l 82.9 63.4 53.S 

F S3.3 40.4 o.ss 1.70 0.11 26.3 31.5 S3.0 4S.3 31.9 

n.1 17.2 0.39 0.86 0.09 32.l 9.5 11.4 IS.I 20.2 

55.9 42.4 0.98 1.C)9 0.09 26.4 59.0 3S.6 31.9 40.9 

F 14-7 79.9 .f7.I 0.66 0.63 0.13 27.1 52.9 44.6 46.4 31.5 

36.1 n.o 0.33 0.7S 0.12 36.3 12.2 19.7 %7.t 

so.s 30.l 0.69 0.69 0.15 34.6 34.9 30.9 33.9 3S.4 

F 14-1 5.3 4.1 0.41 2.03 0.12 12.4 3.1 11.0 3.0 1.1 

18.6 16.9 0.78 0.83 0.17 34.1 17.1 15.5 15.0 17.1 

16.4 78.3 0.15 o.as 0.20 35.0 79.1 73.S 11.0 11.1 

F 42.J 31.3 0.37 0.82 0.16 30.0 16.S 29.3 20.1 %7.3 

8.2 6.1 0.30 0.61 O.IS 41.l 2.6 4.2 3.1 7.3 

84.3 62.6 0.91 0.93 0.29 35.9 80.9 66.S 75.4 6S.4 



p 14-10 

2S.2 

10.9 

F 14-11 

F 14-12 6"1.S 

24.1 

30~7 

F 14-13 107.1 

29.3 

tS.3 

F IS.7 

14.3 

17.7 

F 14-lS 66.6 

3U 

11.0 

F 14-16 14.7 

33.1 

F 14-17 

p 14-11 

{ 50.4 

' 46.I 

FARO DOWN VALLEY TAR.ING 
SAMPLING PROGRAM (Im) 

SCREEN DISTIUBUl'ION AND METAL ANALYSIS 

16.3 

7.1 

52.6 1.09 27.90 36.2 

21.l 0.26 0.6S 3S.9 12.4 2.S.S ~ 

26.2 0.66 0.71 37.S 39.0 

70.7 0.32 1.30 31.2 60.7 

19.2 0.22 0.31 42.4 11.3 

JO.I «>.7 28.0 

71.1 37.9 50.0 

11.1 43.6 12.3 

JS.I 

60.6 32.6 

21.S 0.64 0.52 42.1 333 16.9 

10.9 1.30 0.62 42.6 25.1 7;.7 

11.6 0.42 I.OJ 35.3 4.2 10.t 

26.1 0.46 1.12 :W.7 10.4 253 . 

0.4 0.6 0.4 

51.6 0.12 0.73 37.2 31.9 49.3 

47.9 UI O.IO 39.S 60.7 50.1 57.1 
..... .. .. ......... .... , . ....... .. ........ .... . ... . ······· ··· .......... ······ ········· 

.;i;tii=·:.=i•=•=;:;;=•=ii ::_ircitii.iiToi:~i ;;;;~=;=,;=:=:=;=·=:=:=;=:=:t:iii E;=;=;=;=:=:=z=•=•=;=;=;.J.v. :;fa;·.:_ 



F 1.0 

6.6 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISrRIBUI10N AND METAL ANALYSIS 

3.3 0.51 1.14 0.10 26.l 1.9 

23.4 0.51 0.9S 0.11 3S.3 13.7 

I.IS 0.14 34.1 14.4 

0.1 0.77 1.28 0.07 16.9 0.5 

S.4 0.38 0.84 0.07 23.6 1.5 

3.4 2.5 

20.2 19.S 23.9 

76.4 78.0: 73.6 

0.9 0.4 0.4 

4.0 l.7 

iZlii[iii;i 114.7 93.1 1.39 1.16 0.14 31.9 91.0 9S.I 96.9 95.5 

·2.6 O.SI 
· ·=:-·:: ·.· ··- '• ,:. ·+·:ns 13.3 9.4 0.34 

88.0 0.6S 
. ·.· .. 

100:0. ·: : 

._. +.:200 . . 

. · .. +.:.325 · .· 

:,:~,·='\iitiiti}· ,,·:::: ::i;:.:.:;;.:: ..... · :/:: r:.· 
iAb200\'.: 

. ·. 

.; .. :: ..... : .. .. . ·.,.-<i":-:::.:· .· ... : 

7,· ····.····: ··.·.··::::·: ·.::"··,:_:····· ·. 
,. .· , .. :.TOTAL':::..:. 

-·.-: .- ·: ._:·:· 
.• 325 · 

.·+ .. 200 ... 

.. 

0.90 

0.64 0.09 

0.98 0.18 
. . .· .· • . ·.·.·,,_.: •'.·'.··· . 

::.·. ::::·· 

29.9 

29.6 

S.2 6.4 

92.6 91.1 

.··.· .· .. ·.· .. ·· .. · · ... : .} ... ':_"'. .,_·-'··?'.::'I ::·:· . .. 

s.o 9.6 

93.S H.7 

. ·•· ·. -·-·· · .. · . ' 

.... · .•·:::::: 1::\/.·) .. ::i\: \::::C::.:·,: .. 

JIMiiiii¥.li;;i:tiI{ \Stil)if 1 /) · .: ::_:·>J f(: ·::·_:-:::\/1 Ji::::- . .::-:-::-:::· :\:::::t il\i/\i· · · . -<::, ::. · ;. ·.: -·: \·::· ·.\ :\)(/:::.:\:t)ii \i/UtJ{rf{IIl~; f(\::iJ!?lllI IiilIIIliil!I~1f lttiifftffi 
tHil\i&tf 

... +.:::?00 .. · 

, · .. +·:·325 · . 

·.··· -: : . · · . . . 

. : 32S 

m. 
. ·.· ·-: ·. 

·TOTAL ... ,.· 
. . . :) / -: :.? · .. ·. ·.· .·· / .. . 

. ' .... ·::.· ,.::.: -:':··.:°'.-.'.··.':(/ ·-: .· . .. . 



.. ··-:.:·:···· 

FARO DOWN VALLEY TAil..ING 
SAMPLING PROGRAM (1992) 

SCREEN DISrRIBUfION AND METAL ANALYSIS 

·:::=::::.=-:· SCREEN ASSAYS .: .DISTRIB1.1110N 

iilW:.-... : ;~:lr3.:@\:: ,::?~ffi{) :'· -:)W;'t~:. ·=: :,:: :S:: wrd: \ :-.--:··:Pb>~ · · :· -zn·: ~ -· · · · · · · Oi ::S' ·: :::: :\ i-pfsr·r:\ : 1-=i(}ptf~=n:·:_:.-: :))/Zif:S=( ::t f\idts::){ ti:ti:ort 

G 

G 

G 

G 

L 
G 

G 

:-: .. 

-.. 

G 

L'·:··: 

G 

r:·· 
G 

JI. . ·. 

IS-I 103.6 74.6 0.51 1.58 0.12 22.5 S2.2 76.6 63.6 6S.1 

16.9 12.l 0.58 1.24 O.IS 36.7 1.7 9.8 13.0 17.4 

\ ~:\ :32$.\: 18.3 13.l 2.41 I.SB 0.25 34.1 39.1 ll.6 23.4 17.~ 

1S-l Sl.2 0.44 

22.0 0.33 

=_.·//325:} 3S.O 26.8 1.07 

. ·· . . . . · 130'1:·.-. .-. 

tS-3 + .-200=. 

+ 325 NO 

- 325 -

-:1 

IS-4 + 200 38.0 14.3 0.42 

·+ -325 S3.3 20.1 0.41 

- 325 174.3 65.6 1.28 

. ·1 · :-.. · 
::1 l ,. 

TOTAL 26S·:6 

1S-S +.200. 49.6 20.9 0.15 

+ .- 325 S9.8 25.2 0.78 

. . -. .c.-325=-- 127.7 S3.9 1.36 

IS-6 :•. + ::200 ... :,: 22.4 12.0 0.60 

.. + :'-32S.:·. 46.0 24.7 0.51 

- j25 lt8.0 63.3 0.77 

TOTAL 186.4 · 

15-7 + ::200 15.3 8.2 0.60 

+ :325 41.6 22.3 0.48 

- 325 130.0 69.S 0.67 

TOTAL _:.l ..... :1 186.9. 
,._ l J_ 

IS-8 +·200 · 26.8 13.2 O.S2 

:.··+ :·325.=:· : 44.2 21.8. 0.52 

- 325 131.4 65.0 0.80 
-- - .··.· ·-=·· l ·= t -, 'I TOTAL 202.4 

IS-9 . +.:200 4S.1 23.0 O.S8 

+ 325. SS.8 28.1 O.SI 

- -32:S-·· 97.2 48.9 0.86 

·Toi'At=:,· · ,-r - :· ·1 .- :.19it1<4:' .: -·l :I 

0.89 0.09 20.S 

0.71 0.13 3S.1 

I.OS 0.19 34.0 
... / . 

SAMPLE 

., I l 
1.55 0.10 31.6 

I.II 0.10 37.6 

1.37 0.17 34.1 

·l t-· 
2.02 0.14 29.J 

1.62 0.13 37.9 

38.5 St.O 

12.4 17.5 

49.l 31.5 

I 

·:.f 
6.1 16.S 

8.4 16.6 

8S.5 66.9 

l.:· · 
14.4 lS.8 

18.1 lS.O 

36.6 

22.8 

40.S 

J=:· 
9.8 

13.8 

76.4 

21.3 

23.9 

31j 

28.6 

33.7 

I 

13.l 

21.9 

6S.O 

11.1 
I 

17.8 

1.49 0.14 34.7 67.S 49.2 S4.8 S4.5 

1.42 0.16 28.1 

1.23 0.23 34.2 

1.33 0.14 33.S 

1.32 O.IS 27.0 

0.81 0.22 36.3 

1.07 0.IS 34.8 ., 

0.97 0.08 25.4 

0.74 0.10 34.6 

1.04 0.16 33.l 

1·· - I 
1.58 0.16 31.0 

1.16 0.16 36.6 

1.19 0.22 34.9 

I _ _ ,-, ., 

10.S 13.0 

18.4 23.t 

71.l 63.9 

7.9 10.5 

17.2 17.S 

74.9 n.o 

::t-
9.8 13.3 

16.2 16.7 

11.7 

34.S 

53.8 

10.2 
I 

25.6 

64.2 
-:· - ·:-,,-:_=: ::::···.·:···.- ··: r 
. ..:.: .. :=:: .: . :.:·. ·: 

7.4 6.4 

29.6 23.S 

63.0 70.1 

7.7 10.3 

16.0 23.3 

74.0 70.0 76.3 66..C 

19.1 28.6 19.4 20.7 

20.6 lS.7 23.7 29.8 

60.3 4S.7 S6.9 49.S 



G 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUfION AND METAL ANALYSIS 

8.4 0.54 1.17 0.13 18.3 7.9 

20.7 0.41 0.63 0.13 3S.2 14.7 

'=: ,,...,:.)325 ,. 177.8 70.9 0.63 l.02 0.1S 3S.7 77.4 

0.61 2.26 0.08 29.2 29.6 

21.0 0.69 1.16 0.12 37.4 21.0 

4S.4 0.7S 1.23 0.20 3S.O 49.4 

G 1S-12 :.·. ·.+::200. 26.6 13.4 o.ss 1.64 0.10 28.1 9.S 

39.6 19.9 O.S2 0.95 0.11 38.2 13.3 

132.8 66.7 0.90 1.16 0.17 34.5 77.2 

TOTAL... . 199.0 

G IS-13 . +:"200. 81.7 33.3 0.62 1.76 0.08 27.7 26.2 

22.8 0.47 1.10 0.08 33.6 13.6 

43.9 1.08 1.29 0.13 29.6 60.2 

.. -.· .. ; .... ..... · .. · 

IS-14 :·::+/100:) 126.2 79.0 0.63 1.58 0.12 27.9 78.8 0 
. . . 
: ·+:.325 .. 23.2 14.5 0.4S 0.98 0.12 32.S 10.3 

. ·~./325 10.4 6.S 1.06 1.84 O.IS 30.S 10.9 
.. , 

·1 l I 
.. .···.·.·.'.·,::f: l 

.. 

I :1 !SU 

+ .200 

+ 325 

=.+· l·:·· · .. ·.-~:: .··+·· .. 

+ ·:200 , 

· .. _:;;;.;:::325 :-. 

~ . .. 32.S . 

. ·.· . .... >,TOTAL: ....... ..... . · ... · .. . 

.. + :.200 .. 

. . · - ·.325 

·. :,: ,: .. =325 .:· 

r ( I l 

10.3 7.6 6.1 

13.7 11.7 20.1 

16.0 73.7 72.4 

48.6 18.8 29.l 

1S.6 17.6 23.4 

3S.8 63.6 47.4 
_:_.,: ., :•, .· ··· ::= .·:·· . 

.·'..:•.•: ·::::,·. 

18.6 9.0 11.0 

16.0 14.7 22.1 

6S.4 76.3 66.9 

.·. · ... :.-'.· .. ·.·.· .. ·'.· .:.::-::-:=:-:=.-

41.8 26.l 30.9 

17.9 17.9 25.6 

40.3 S6.0 43.S 

12.7 77.7 76.7 

9.4 143 16.4 

7.9 8.0 6.9 



G 16-1 

G 16-2 

39.0 

31.7 

4S.3 

IS.I 

FARO DOWN VALLEY TAil.JNG 
SAMPLING PROGRAM (lffl) 

SCREENDISTRIBUfION AND METAL ANALYSIS 

r 
29.S 1.40 o.u 27.3 21.1 

24.0 0.37 0.91 0.17 36.9 13.l 

0.9S 0.74 0.13 34.9 65.1 

S6.l 0.54 1.-10 0.08 26.7 4S.1 

11.7 O.Sl 1.07 0.09 32.6 U.5 

42.3 30.4 14.3 

22.4 21.1 26.'7 

3S.3 41.5 49.( 

60.1 Sl.7 st.: 

u.s 19.3 20., 
.:+x.x5.:.:.:.:~~~;::::.: . 
f#.l\32.J.t: 20.3 25.2 1.08 1.22 0.10 31.9 -10.4 23.7 29.0 27.1 

:;;"'~.;~~"~,:: £ .. ~, · :.$Di,. -'lf.v •. :.': sl.'. tft:.ata~:~:.;~ ;~w:.;~:~~: :,::~:~.:,:,~:::; :~:::~~:':1 ih?A~ M 
G 16-3 ;i~;;~;;~;i;i;: 41.9 S4.S 0.89 . 1.45 0.09 ll.O 43.l 62.9 43.4 S3/ 

13.9 11.l 0.60 0.17 O.IJ 29.6 9.7 11.S 17.6 ti. 

21.t 27.4 1.93 1.13 0.16 29.0 47.1 24.6 39.0 27.1 

G lM 41.8 S2.S 0.43 1.49 0.13 27.6 41.3 6S.O Sl.6 

18.6 23.4 0.3S 0.32 0.12 38.4 IS.O 16.0 ll.l 21.1 

19.l 24.1 0.99 0.9S 0.15 35.6 43.7 19.0 27.l 26 .. 

G 16-S S3.4 62.1 o.ss 2.01 0.08 '25.1 47.1 69.1 S2.0 S4. 

15.l 17.7 0.62 1.-10 0.10 3S.6 IS.I 13.7 11.S 21.! 

17.4 20.l 1.36 1.53 0.14 34.9 37.8 17.l 29.S 

G 16-6 63.6 79.4 0.80 2.07 0.09 26.2 76.7 86.6 76.S 

7.9 9.9 o.ss 1.08 0.08 33.0 6.6 S.6 a.s 12~ 

il toT.uit,rg = >:0.:,,. :"::;:*::: .;. =~ ~~,::: :::·=;;~ < =====i,.a LL·:: l~ s~.
1

: 

G 16-7 

G 16-8 

G 16-9 

;~;~;~~:~ ;:;=;: 64.6 19.3 I.OS 2.SS 0.07 

3.9 5.4 t.01 2.11 0.06 

3.1 S.3 2.59 2.17 O.tl 

79.4 11.9 0.92 2.11 0.10 

9.1 10.0 0.41 0.19 0.10 

7.9 I.I 1.56 1.S9 O.IS 

64.4 21.4 0.54 t.64 0.14 

63.S 28.0 0.41 0.42 0.11 

26.3 13.8 17.3 

29.9 4.9 S.4 

33.1 11.3 7.3 

'25.9 11.8 19.1 

37.1 4.5 4.5 

31.8 13.7 6.4 

37.5 21.8 32.3 

38.4 16.3 17.9 

IS.7 

S.l 

9.2 

78.7 

9.6 

11.7 

32.3 

lS.1 

I 

6. 
I 

6 ... 

i1 

13.' 

9. 

29 

29. 

=~{:#.:{!25.i\ 99.0 43.6 t.01 t.6S 0.12 34.S 61.9 49.8 42.6 41. 



L5 

. ~ 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DlsrRIBUfION AND METAL ANALYSIS 

ii II =i=iiii ,;J;~;~ '.·~· ~i0~ s~i~=~,ii;;~==~:;~,! ;,;;~jjiii,(!'.i~i(~~1if l~ii1iliii 
G 16-10 ~ii~~;~j~- lll.3 M.4 0.51 1.72 0.09 34.4 71.5 U.I 71.1 13.3 

13.0 1.6 0.79 1.14 0.10 31.9 9.9 6.2 1.9 9.6 

i(iiJiiii I 0. 7 7.0 1.82 2.11 0.11 35.5 18.6 9.0 13.0 7.1 

0 16-11 19.1 61.3 0.47 1.38 0.08 31.l 49.1 70.3 S9.3 61.9 

II.I 12.9 0.49 0.15 0.08 Jl.l 10.9 1.0 12.5 13.7 

25.1 0.88 1.01 0.09 29.3 39.3 21.7 28.2 24.S 

G 39.8 Sl.8 0.06 0.06 <0.01 2.08 62.0 46.5 53.0 

3.3 4.4 0.1S 0.1S <0.01 3.39 12.9 9.7 4.0 6.3 
;;-.:·-·.:·-··:·:·· ··· . -.. 
- :_325 32.3 42.8 0.03 0.o7 <0.01 2.64 25.J 43.8 43.0 47.5 

'..· . ·. TI>TAL. 7S.4. 
.· . :.···::-:=·?( 

G 16-13 : .. :::+.-:~./ so.o 68.6 0.04 0.16 <0.01 1.69 63.4 61.0 69.0 S7.7 

2.0 2.7 0.16 0.16 <0.01 3.39 9.9 2.4 3.0 4.6 

20.9 28.7 0.04 0.23 <0.01 2.64 26.7 36.6 28.0 37.7 

ti::{fjJiJf..uL·:::.::: .. :·_::; i:./_,:: ·: ____ ,. =-':.: ._._: .·.12~ti.:.:.:'. ::-_ . . 

ifMl~t= 

.TOTAL 

IItillffliilltiil lIIllitI!\l\/f: ::ft?ItiiI! ?i:t:::;:)::jfI\ '.1/E?::_===:'.:=:::. ..: 1
·'::::: • •• ·.-•• :.:,::: ·- ={ / _;:):·_-:-=:=·:·)/ifII IIit}f~ii=i{>J. \;:·~_::\:1-i::t,iiIIi ·iitiflltEIIII 1\IIIIiiflfiil!~t Ifa~IEti:ir:-:::.: 

=.=,.:;f.i:ibo,( 

_._., . . :32.S.--. 

. ,rotAi. : 

·,t:·=:·· :-. 
:-:: :-:- .-.. : .. ·_:-r ·:( :. I . . . . f .. 

__ :::~ :_'.: _.-:_.··. . · ... -.::"-.:: .·. 

_: ::::···:~-· . ! . ~ :· .· . :: 

: · .+::325=·./ 
I,_ · · . • _-:-.,·)25·: r· -·------~ -;~~·-.::_=-:-,_:: ·, -.-:-·-·- -. -- -:";-r ·· ·r -· ·T==·:. 



G 

G 

G 

G 

G 

G 

G 

G 

17-1 .fl.I 

31.1 

17-2 

17-3 

17-4 ._: +-'200 25.a 
25.8 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DlsrRIBtrrION AND METAL ANALYSIS 

3S.4 0.54 1.36 0.08 28.7 25.3 

26.l 0.50 0.99 0.09 38.4 17.3 

38.4 1.13 0.62 0.13 3S.3 57.4 

41.1 0.68 1.12 0.08 22.1 32.5 

29.4 . 0.63 1.S3 0.09 34.3 21.5 

1.34 1.25 0.11 31.4 46.0 

43.6 0.43 1.40 0.08 19.7 26.1 

22.3 0.39 0.96 0.09 30.7 12.1 

17.3 0.37 1.46 o.os 25.7 7.6 

17.3 0.41 1.06 0.08 33.9 8.4 

49.2 27.1 

26.S 23.2 32. 
24.3 

47.1 3S.9 31 

28.7 28.1 

23.S 35.3 33. 

53.5 39.2 n. 
II.I 22.S 26 

21.1 6.1 13 

15.4 10.9 18. 

.- --··Jm 97.s ·6s.4 1.08 1.16 0.16 33.8 14.0 63.5 12.3 68 

17-S 17.0 11.5 0.40 1.15 0.05 20.6 S.l 6.S 9.0 

11.3 14.4 0.39 1.39 o.os 25.9 6.3 9.1 11.0 

109.1 74.1 1.06 
·=·=····.·:_· :··· ····-·'. : - ·.-.:· -·:_. -· . ... . 

TOTAL.:, .. :: .. · .. i: :: ... . :.:.: · . . · .· :1.uJ1·=:--. :_ · . ·---:=; ,._. 

17-6 + .. 200 63.0 42.7 0.63 1.44 0.01 24.l 40.0 53.4 3S. 

···+=·925 .· 40.0 17.l 0.4S 0.82 0.07 3S.6 11.l 19.3 26.0 33 

.• - :J:3%5 _. 44.S 30.2 0.93 1.04 0.08 29.1 41.1 27.3 33.1 31 
. . 

..... :.: .. =::-: . · . .... : .. : >:<) i·/: •.. 

0.7S 1.97 0.04 20.8 Sl.7 61.7 42.9 49 

0.70 1.25 0.04 29.2 11.7 16.9 29.2 26. 

tiMffSR: 45.6 21.1 1.16 1.12 0.04 27.S 29.6 14.4 %'1.9 24 

17-1 :.+ .. ~ - 113.1 S2.9 0.14 1.74 o.os 23.l sa.6 64.3 39.l 43 

4S.O 21.0 0.50 1.08 0.07 34.3 13.9 IS.9 21.9 2S 

. - .-:-ns SS.7 26.1 0.10 1.09 0.10 32.6 27.S 19.I 31.1 30 .. 

31.l 0.34 1.32 0.08 31.5 21.1 42.2 24.6 26., 

21.0 0.23 0.09 39.9 
·.··-· ·--:-:-·-: · -·· · ·-· 

i::::+fats.;\· 43.S 14.0 10.0 0.6S 18.7 22 

99.0 47.9 0.69 0.89 0.12 39.S 68.2 4'3.8 56.1 SJ. 
. ·-:~. · .. -·.·.·. ... . . . . . . . . . . . . 

···-to'tXtf/_--·····. :: / _,=:),.: ::.:/.::: ·· -~;:·=~? :·'=·· · . · · ··= \ =::;:>-····. 
·. 

::;:" .. . ::.· .. :/ 
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I •. ~ 
L.1 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUTION AND METAL ANALYSIS 

0 17-10 :\~(100:,::.: 74.2 34.7 0.54 l.67 0J)9 29.S. 26.S 3S.l 19.4 32.3 

17.3 0.4S 1.12 0.10 11.0 11.1 16.3 II.I 

48.0 0.92 1.82 0.12 32.3 62.S 53.0 S4.3 41.9 

0 17-Jt 50.4 0.47 1.29 0.08 62.3 4S.O 

S8.S 25.3 0.41 0.70 0.06 39.4 19.6 17.0 17.0 30.t 

56.2 24.3 0.78 0.89 0.14 37.8 3S.7 20.7 38.0 Tl.1 

G 17-12 · + '200 44.7 24.0 0.31 1.06 0.04 22.0 16.7 l8.0 16.1 18.0 

+325 30.4 16.3 0.22 O.S6 0.0.5 33.6 8.1 10.1 13.1 18.6 

.. - · .. :32L 111.2 S9.1 0.56 0.94 0.07 31.2 1S.2 61.9 70.1 63.4 

. J .. >I . L .-J 
G 17-14 : ... +..:1200-· 

·· ······· ··· .... . .... .. . ... 

[1)~~;~~~~ii;:\i i:~itfa:;ij~i;::i;'.i ;i~m:1~!;~~;:i;}i~:/ }:::;-::.::. {;er'.~;~~;; :;·::::::::..·,: •.-.-.: .. =·:\;: /. '. . . . 

G 17-tS 

. ·. -·~·-:-·-· .. -

G 17-16 . · +.-.-200 . . 

=.·.: .• . :: .. 32S.:.". 
=·:. : -· . ·.· .. ·.: 

· .. : :"_:: /rOTAL,.· .•. _:: ::.-·.-... :·: .· · 
:-·-·-·-· · ··· ·· ·-.-

... J'. . ·-r_· . .. : .. :1· . ..... > .. J·:.:.;< : .. ,.·. · .. :.J·· 
G 17-18 /Af200:, 

. . ·'. ::-:-=/>:: .. .. ... ··:::::::::: :<: =:::.:-:=,<:,tt'·=t=: .·::-=.-=·=:::::>::-:.. 
• --~---·-.·:-··. '.•:- I·. ···•. . :·.•:• ··::• ·:: ·-· .:::<\ ::-::::.'.- .. ·.· 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUfION AND METAL ANALYSIS 

•••• -.·.·.-.-..... ;.:- -:-:-:-:-;-:-:-:-:-:-=-:-=-:-:·=·=-:-=- ·=-:-:-:-:-:-:-:-=:=·:·=-:-;._. ·=·· - -· =··=:-.:-::::::·= ·-::---·· =·=·· -.--- :: .:.-:--.=-··: - -. -.. ::· ·:::-.-- - ·- · = -:::: :-= = :· · · - -: · =-- .-.--·-:- ::·=:= =:-:::· ::::-· =·>\-:==:::::::=:?::=::::::::::~::::=r:::;:;:::::f::::=;:::=::~:=:~:::::=::i :t 

tli1 ii~ ~~~d=:;';;;; '.;,:;,1,;•1( '. .; ~;~~~d:~citiC: ,;.~*-·~,.,,;; ;:,;~~J§'1:~~~--
G 18-J 30.9 41.4 0.19 O.Sl o.os 24.4 14.1 43.9 ??.2 36.: 

14.4 19.3 0.30 0.41 0.09 30.1 10.4 16.1 11.7 20. 

0.14 30.4 15.S 40.0 S9.l 42., 

G 18-2 49.1 31.1 0.21 1.79 0.08 29.1 12.7 39.0 26.S 31. 

36.3 23.2 . 0.3l 0.92 0.07 39.0 10.6 . 14.6 17.0 30.• 

70.3 4S.O 1.20 I.SO 0.12 2S.S 76.7 46.4 S6.5 31. 

G 18-3 41.3 43.3 0.39 1.61 0.06 27.4 36.4 60.6 41.9 . 3S. 

30.3 31.7 o:n 0.79 0.05 40.S 18.4 20.9 lS.7 31., 

26.' 
.·.·-·-::·-:-·-·--.·.·.:-:-·:· -=· 

/ _.;:..,:. :31.~/ 23.9 2S.O O.S4 0.19 0.08 35.0 4'S.2 18.S 32.4 

G 32.0 0.28 1.14 0.05 26.1 2S.7 43.3 29.6 r,:. 
.. _.· ... : .. _:_ ~- . 

:?:+?.tts-··. 20.2 26.6 0.21 0.72 o.os 30.8 16.) 22.7 24.6 26. 

:-- .. -.32:S- 31.5 41.4 0.49 0.69 0.06 33.7 58.2 34.0 4S.I 4S.1 

\.· -·-.·:···TOtAt;.:: := • •• .- :•: ·::: • .-.·::-:-:·:· •• :···i : ··--16=J,-· ···: .··-: 

G 18-S 10.5 13.l 0.40 0.6S 0.01 IS.3 9.7 10.4 2.4' 10., 

16.7 0.37 0.72 0.03 IS.S 11.6 0.6 9.1 13: 

70.1 0.61 I.OS 0.07 21.2 78.7 19.0 11.5 76,, 
. . . · ·.·· 

.• . ··=:=.-. : ·:. ••" ~-•u:·=·.\ 

G 18-6 IS.4 20.6 0.53 . 1.01 o.os 19.l 11.3 ll.4 13.8 17. 

27.5 36.7 0.77 1.26 0.07 21.6 47.4 29.9 34.5 3S.I 

32.0 42.7 0.41 1.11 0.09 lS.3 34.3 48.7 S1.7 47.' 

G 18-7 Sl.7 S2.8 0.87 1.12 0.06 24.2 Sl.S 63.6 S4.4 SI ~ 

17.0 17.3 0.13 1.17 o.os 24.9 16.1 13.4 14.9 17.' 

l.16 0.06 2S.9 32.4 23.0 30.7 3U 
··-·:: :=· .. ·:-· ·. _ _-: .. ::·:-:-: .. :. 

23.7 0.53 t.40 26.4 o.os 20.6 13.8 G 
-·-:----:--:·.· ··. · . . · .. -

18-S ·t:~'{10(f ::_ 17. 9 13.l 17.1 

8.S 0.3S 0.91 0.04 31.S 3.3 6.2 3.1 9.~ 

. ::-: .. · :325·. SI.I 67.8 I.II 1.lS 0.11 31.0 12.9 67.4 13.0 73. 
: ·:· ···:::-~ ·-·-: ·.•.· -·-:· 

TOT.AL.· 1s.t· 

G 1s-9 =<-+doo\ 43.3 67.2 O.S4 1.42 o.os 20.4 60.7 74.l S7.t SI. 
·.··-··-:-.-:-.•::-:·.·=·-· 

·:=·+ :325· .. · 9.7 IS.I 0.43 0.92 o.os 31.4 10.9 10.8 12.7 20.1 

:_. __ .. -.325- -- 11.4 17.7 0.96 1.09 0.10 29.1 28.4 IS.O 30.l 21. · 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISI'RIBUfION AND METAL ANALYSIS 

--=;;~~=i•1.-~:~~-=~ 
G 11-10 .:::::'.~~=~=- 60.1 S4.9 0.41 1.60 O.OI 32.4 47.9 62.6 43.S Sl.9 1----1~--+.-11· w~~* 16.7 1S.1 0.3S 0.13 0.08 -10.3 9.6 1.9 11.9 17.1 

..... ... .i· 33.3 30.0 0.71 1.33 O.tS 34.6 41.5 21.S 4U 30.3 

7.6 I.I 0.24 O.f/7 0.11 32.6 3.7 6.4 11.6 9.1 

71.S 13.2 0.62 1.36 0.13 31.S 90.3 14.S 19.6 · 13.0 

G H-12 22.6 24.6 0.36 1.04 o.os 21.9 19.0 25.7 17.3 17.S 

20.9 22.7 0.36 0.79 o.os . 34.9 17.6 11.0 tS.9 '15.1 

48.S 52.1 0.56 1.06 0.09 33.2 63.4 S6.3 66.1 S6.I 

G 18-13 ;mw.iSifi{ 30.1 33.0 0.27 0.76 0.01 19.7 25.6 33.3 9.2 23.9 

;%ftm1;;_ 22.1 2S.O 0.23 0.60 0.03 21.S 16.S 19.9 20.1 2S.3 

38.3 42.0 0.41 0.14 0.06 32.9 S7.9 46.1 '70.0 50.1 

G 11-14 10.9 14.S 7.6 16.3 

11.6 11.9 12.9 11.7 

37.6 17.7 0.3S 1.33 O.CT1 33.1 9.6 17.7 12.3 19.3 

·-. ·-.M.:«t*. -~>4-¥96.:::.:: 103.0 61.7 0.14 1.2.S 0.13 33.6 I0.6 S7.9 79.1 61.2 

~-~~~~~~~~--
Jf.4.fShfo 

~=--~~~~~~~~-~ 

ft1#1fflf:t: 



FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISTRffllITION AND METAL ANALYSIS 

G 19-1 32.6 0.30 0.68 0.06 2S.O 15.9 36.S 20.9 

18.3 033 0.63 0.08 29.6 9.8 19.2 JS.1 I' 

49.1 0.93 0.54 0.12 32.9 74.3 44.0 63.4 s 

G 19-2 :'.··+:.:200- .: 41.4 39.S 0.52 1.69 0.07 28.9 26.0 49.5. 33.0 4 

.· + ::325 :_. · 29.1 27.8 I.IS 1.23 0.12 n.1 40.S 2S.3 · 39.7 

-.. / 32S} 34.2 32.7 0.81 l.04 0.07 28.8 33.S 2S.2 27.3 3 

. . . .. 
/.::.;:.:.:::{ )::: · ·\ ::·,. ·::·'\://\:•{:::; :/:··::._::.: 

• .. · .... · ... ·.·.·=·: -:'.· •.• ;·.··.· .. · .. • .. ··.· .. ·.·:•: :•::•:•:•:•::.:;::•.•:•:::: •• ;:; .. :,.;.::· :•:·.· .. .... ·.::TOTA[/ ... ::.:_:. 

0 19-3 S1.0 S6.9 0.34 1.10 0.05 20.S 41.2 60.-4 43.2 

17.0 18.6 0.40 1.02 0.07 33.1 13.8 18.3 19.7 l 

n.4 24.S 0.99 · 0.90 0.10 30.6 4S.O 21.3 37.l 

........ ,.TOTAL .: .:· 91:A· l ,. 
.·:I f 

G o.n O.S4 o.os 28.8 9.8 24.4 25.0 . 

0.24 0.6S 0.03 29.6 1.1 21.2 JO.I 

1.16 0.75 0.08 30.7 82.S S4.4 64.2 4! 

1. ·: .. : ... . :TOTAL.:.:: :.: .. :1.· .. ;:: .. ·.:.: ;·_ . .-,.· .. . I. -l~bl;:.- 1-: .. 100.0 . , · -1. .. J 
G 10.8 14.8 0.48 1.06 0.02 21.S 9.5 13.3 

10.0 13.7 0.4S 0.87 0.03 20.8 8.2 . JO.I 6.4 l 

·.·.•.,-::::.·:325::: · S2.2 71.S 0.85 1.26 0.08 23.0 82.3 76.6 89.1 "i 

+· · ·n.o· l .,.· . 
-1 l t··· 

G 19-6 . + .20() 8.4 1.S 0.40 0.83 0.0.S 23 • .S 4.9 4.7 . 3.7 

+:325 8 . .S 7.6 0.29 0.51 0.0.S 21.0 3.6 3.2· 3.8 

:. . .-325 95.0 84.9 0.66 1.45 0.1 i 30.3 91.S 92.1 92.S g 

I.. . . 
. . . .... . TOTAL .... · I ..... ·. · .· .'I . Ul.9 .. J .I-. .. I' l .

=.·.:1.·· ·. . . . · : .· ::::,.,: , '.·. •::,::,::: .. ·'.· ·.· .·: . .. :, . . , · . 

- . . ·.· . . ·.:-. :•.•.·.·.·· ·:-.... .... . · .·.·.• •.: . 

··.·.·.···. ·. :·· 

G 19-7 : :+/200. : 

No SAMPLE 
···:·:··-:-:-;:· ··.· ·- · . 

:=:: .:.: ·::3fs.:·:::· 

I 
· 1·=·· .. ·. · ... ·· . ·., ·. 

. , .. . .... , ... /rOTAL:: ... :· . . · ·.:: .·· .::·: ·::.·-· ... .-=::: •. _-.:,, . · .. :J," .. 
., .. .. . . 

.... 
. :J.-:· 

G 63.l 0.6S 1.35 o.os 24.6 S4.3 69.1 . .Sl.1 

-:·::. ¥.Sis:.? 11.1 16.8 0.69 1.01 0.06 29.2 15.3 13.8 16.2 

I.OS 
-:-:---· · -:-:-:-::-:::::::;.,'.-' 

: j/faii;·:::- 21.2 20.1 1.14 0.10 28.2 30.4 17.t 32.7 

·.I ... 
G 19-9 ·.:. +.::1(XJ':: :, S1.0 S9.1 0.6S 1.33 0.08 23.8 S3.8 6S.S 48.4 

· ... :+/32.S .. · I.S.3 16.0 0.68 1.00 0.09 27.S 14.4 13.l 14.6 

:::,::-::·::::325:: - 23.2 24.3 0.99 1.06 0.1.S 26.S 31.8 21.3 37.0 2 

II TOTAL ·.::: . ::·+·· . ··::f ·953 ··I r I l l . --tr.: 
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FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISrRIBUfION ·AND :METAL ANALYSIS 

. : . · ·= · SCREEN . . ASSAYS ..... ::::/.:., .::' · :· · DISTRIBUTJON\/fi{/\/t{:;/ 
tilitll~;ii (~t.wiit~l iii[i;;~i;ai .. :IE:~t,.;;;;::··:::::-:":.:wr~:;;;: :;i:):~'::S:;:" =·= .. :::-\}·:Zn· ~ : .. : 4 ti\.Cu::~=, -:·:=: {::(Fo==.$/:::;:'.;::. ·:;:,;i:=,iti:::s./fk ::,. ==. 2n:s :?\ It}t&Ii ill l!IIMGi;~:;: 

G 19-10 :--.::~ ::200_._._. 237.1 70.2 0.61 1.06 0.06 20.8 71.7 76.6 61.7 64.1 

ll.6 0.73 1.12 0.07 28.6 IS.3 14.S 12.9 IS.I 

17.2 0.45 0.50 0.10 26.6 13.0 8.9 25.4 20.1 
. ··:: :}\. .·:_L:\: 1:::, .. ·: .. · :-,::-.. ::,.:::::_ .;:,_.:. 
.:.::,: .•.·.·.-.-.• . . ·.·.-.· .. · .·.· 

:--::-.• .::. ·:. _ .•. ,:::.· 
:.:.::: [:':::· ... _: ::·:::: 

G 19-11 28.9 29.8 0.49 0.92 0.03 11.2 21.5 33.1 20.2 17.2 

31.4 32.3 0.50 0.72 0.04 21.5 23.8 28.1 28.9 3S.I 

36.8 37.9 0.98 0.85 0 .06 24.1 S4.7 38.8 50.9 47.0 

G 19-12 19.0 IS.3 0.57 0.86 0.03 13.9 9.1 IS.4 6.7 11.6 
· · ··:·:-·· · .. 

i=.+iij15::;:;;: 8.3 6.1 4.0 0.58 0.15 0.03 8.6 5.9 2.9 3.2 
.• .··.:-::: : : ::·: =·-:-·:~:: 

>::-.:.:=:-:325 ·=·· 96.7 78.0 1.07 0.86 0.08 20.0 86.9 78.7 90.4 8S.2 

>=.: .. : . : ... , .. /t:\ {., . : : - ' 
. :·:·\ ( 

•.·.-:" ·'· •.••.• . 
:: ·: .· · . . -
' . -.· 

::, :•.·.=·:··:': 

.·.=:•:• 

G 19-13 >:.+.ioo: 20.3 18.4 0.31 O.S1 0.04 10.0 9.6 11.2 9.9 6.0 

:: ; .. :+.:::325 ... : 38.S 34.9 0.31 0.73 0.06 31.9 21.8 27.2 27.9 36.3 

·. :• :.325 . Sl.6 46.7 0 .87 1.24 0.10 37.9 68.6 61.6 62.2 S7.7 

L .. : .. :TOTAL-: · :_·.-1 · ·:··:;_-:·. ·-l noA · 100.0 . 1· f ·:.t 
G 19-14 ::}::b-200:. · ll.O 8.1 0.26 1.03 0.10 n.6 3.1 S.9 4.5 4.9 

: -+32:S 47.2 34.7 0.31 1.12 0.13 38.7 IS.7 27.5 25.2 3S.8 
' . 

::.:.:,::/325.,;.:: 77.8 57.2 0.97 l.6S 0.22 39.0 81.2 66.6 70.3 S9.3 

.-... . .. 

0.36 1.3S 0.12 26.8 2.6 4.3 2.6 2.5 

0.31 1.03 . 0 .13 41.4 19.0 28.0 23.9 32.3 

/ / / J?S:::·: 112.6 64.1 0.64 1.25 0.20 41.8 7S.4 67.7 73.S 6S.2 

J:· .. -.J= .. . .. J: 
0.74 1.94 0.11 21.7 0.9 1.S 0.7 0.7 

0 .39 1.28 0.10 29.8 3.2 6.3 3.9 6.1 
:-:-:-:.--:-:-·-:-:-:.:-:-:-·-~-: . 

1.29 0.17 31.6 95.9 92.2 95.4 93.2 

·y ·· .] 
G 19-17 :: .. -:.+.AZOO..... S.9 4.S 0.27 0.49 o.os 18.0 2.0 2.3 1.6 2.9 

29.9 0.48 0.74 0. 11 25.0 23.3 23.4 n.4 26.6 

-,/;;;,· ,.32S:·· ·, 8S.8 6S.6 0.70 1.07 0.17 30.3 74.7 74.3 76.0 70..S 
'. ... 

... . .. :.TOTAL:.: .. 130·~9 · 100.0 

G 19-18 :-.-.+:200: ... 3.2 2.5 2.17 1.64 0.13 18.3 9.7 4.8 2.3 1.7 

+ ·325 8.3 6.5 0.26 0.40 0.03 20.1 3.0 3.1 1.3 4.7 

:.::.'.".;:,,-;:::325 :'· IIS.6 91.0 0.54 0.86 O.IS 28.3 87.3 92.1 

IV TOTAL.· .. ·. ·. Y. v .127.1 ·I I· .. 1 I·: . .. J :: ·· .. -1 ·<=L 
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Ci 19-19 

FARO DOWN VALLEYTAil..lNG 
SAMPLING PROGRAM (1992) 

SCREEN DISTRIBUflON AND METAL ANALYSIS 

3.8 2.6 0.65 0.94 0.06 19.S 2.6 

lt.6 14.7 0.25 0.77 0.06 16.1 S.7 

ItI;\I~t~~II 121.1 n.1 o.n 1.s9 0.13 28.9 91.7 

1.7 1.4 

7.8 7.S 9 

90.S 91.l ,. 
::::;;;~~~~¥M:m!i~~;\I~1\1;;l lli~~1i~~;t?;:;i:;~I~ l~]j~i;~N:~~l tfM·bl~;;~/~~~ ~~!~~~m\mi~:t~::;r::.: :j Wt:·: ... · =:,,j;:;~;;i~: i:~~~f?~~:E~~~;m~l~~~l~ii 

Ci 14.1 0.3 0.3 0.3 

. lfffiI~ fa: 3.8 4.o o.42 1.31 o.os 16.9 1.7 1.8 l.l 2 

Ci 19-21 .. ,+.:.200 0.3 0.2 0.53 0.99 0.11 19.7 0.3 0.2 0.1 C 
-::::::·;.· ··· .. .. 

·:i.;.+d25 :·; 1.0 0.8 0.66 0.86 0.08 17.8 1.4 0.8 0.4 

·==-:~---/:325 .: 126.6 99.0 0.38 0.90 0.17 34.9 98.3 99.0 99.S 9S 

· 1 ·1 ·1 t 
Ci 19-22 =· .. :_;f200··· : 

1.2 1.4 0.86 1.23 0.09 17.4 1.3 1.2 0.7 C 

1.44 0.11 31.6 98.7 98.8 99.3 9, 

··L:. I·.. . . . , .. . 
. ··: .... ·:-::-.:.::'.( ~.,:<,,: .··. · 

G 19-23 0.2 · 0.2- 0.64 1.08 0.07 21.2 

1.7 2.0 0.32 0.87 0.06 30.6 0.8 1.4 0.9 

1.26 0.14 32.0 99.0 98.4 99.0 9 

G 0.3 0.3 0.51 I.IS o.os 14.4 0.3 0.3 0.1 r 
2.0 2.3 0.25 0.4S 0.03 18.7 0.9 0.8 0.7 

=\L:::'325 ·=._ 84.S 97.4 0.66 1.34 0.10 25.6 98.8 98.9 99.2 91 

'l ·.· ·r 
:.-.+.::200 · 

,. 

I .. :+:·· ·: .. :,.· . ·. ·,,· 

I 



.,.. ,_,; 

G 

31.7 

G 20-2 

::=: ;-:::-:··=.·· 

G 20-3 \ ,+\20Cf :·: 25.6 

FARO DOWN VALLEY TAILING 
SAMPLING PROGRAM (1992) 

SCREEN DISfRIBlITION AND METAL ANALYSIS 

23.0 0.32 0.81 0.09 13.5 10.8 

30.7 · 0.39 1.04 0.14 3J.2 .. 17.6 

0.90 0.18 35.1 71.6 

16.7 0.33 1.00 0.o7 8.61 S.4 

14.1 0.47 1.24 0.11 2.'a,S I.I 

S9.I 1.44 1.39 0.16 27.9 83.4 

19.6 0.33 1.08 0.05 24.0 9.4 

21.8 0.38 1.06 0.07 29.3 12.1 

-.--:-.· -.-125· -. 76.6 S8.6 0.92 0.95 0.12 26.9 78.S 

:H r.:: ... -· ... .=:. ·.r_ 

1.41 0.06 27.4 9.5 

130 0.07 27.5 9.0 
·=·-:···-·.· ·.;.;.·.·.· ·,: .. 

:; .. -..... -:,-::'32S.-.. • 96 .3 Sl.6 1.71 1.67 0.13 26.3 81.5 

G 10-5 ?+::·100::, 24.1 12.7 0.28 0.62 0.04 18.3 3.9 

+ .325 S3.8 28.3 o.ss 1.08 o.os 26.2 17.3 

· . ... ; .. -315 112.4 S9.0 1.20 2.03 0.13 29.2 91.9 
::··:·····.···· -:---··:-···.··· .. ·· . ... 

TOTAL· . l.90.:3 

G 10-6 ':\#100=::::== 11.3 6.6 0.39 0.64 0.08 18.4 1.4 

:, .:,.+-: 325 :~ :: 19 .2 I I.I 0.33 0.48 0.08 1S.9 3.S 

20.2 14.l 10.7 

34.6 29.l 33.1 

45.l 56.1 S6.l 

12.9 I.I 6.0 · 

29.3 20.0 2.S.I 

63.8 71.2 68.l 

21.l 10.3 17.5 

23.) 16.1 23.8 

S5.7 73.6 58.7 

22.1 "14.9 2.S.O 

20.S 17.0 24.5 

56.1 68.1 so.s 

s.s S.2 1.6 

10.9 .... , 21.5 

83.6 80.1. 63.9 

3.7 2.9 4.9 

4.6 s.o 7.0 

11.3 1.21 1.29 0.20 26.7 94.1 91.7 92.1 II.I 

: . --~ . . . . . 

2.5 0.32 0.6S 0.04 19.1 0.9 u 0.9 l.O 

4.8 0.33 0.61 0.04 15.8 ~- 1.7 2.6 1.7 3.l 
... --._.·.·:::··:_ 

.. :;..; ... ,.:31S·-: =" 102.8 92.7 0.95 1.19 0.12 23.9 97.4 96.0 . 97.4 94.7 
.·.·· .. · · . . ·.·.· ·· .... .. . . 

Ii? ... :Jtt>.TM:L{:J);.i )\::,i::i£.iit .;.:::-ito:i =:::: \::.-. 

G 20-8 17.4 13.3 0.33 0.10 0.04 15.9 7.1 10.1 S.5 9.3 

29.5 22.S 0.30 0.64 0.06 14.9 II.I IS.6 14.1 14.7 

:;.;-~::::::325.::.:- 84.3 64.l 0.77 1.07 0.12 16.9 81.7 74.3 80.4 76.0 

6.7 10.4 4.4 0 
::·r···:-::·.-=:·<=.·.: .·:: 
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Preiminary laboratory testYJork was oonduded on Faro Tailing 00f11)0Site ~s to recover iead, 

zre and swer wk.Jes in a marketable buk concentrate. The major objective of this tesi\YOrk was to 

evallate the effed of high intensity conditioning on bul< flotation. Toe flotation feeds used in the 

1aooratory testwork were Dovnl Valley taalngs representing a ~e wittl pH <7 and a 00f11)0Sile 

with pH> 7. The average feed assays were 0.7'Zo/o Pb, 1.16% Zn and 13.0 git Ag for both COl11)0Sites. 

The laboratory testwo~ performed with a conventional reagent scheme and with staged high 

irtensity conditioning, indicated that a matketable grade buk concentrate with respectable metal 

recoveries may be produced after detailed development and optimization testwork. Table No. 1 

stoiNs 001< flotation resuns obtained in Ile preif'Tlinary testNork. 

TABLE NO. 1 : 
PreJimioary Upgrading Tests on faro Tailing Composites 

Assays %, git % Distribution 
Test Composite Product Weight 
No. % Pb Zn Pb Zn 

6 DVpH>7 Buk 4th Cl Cone 1.74 10.2 37.4 25.4 58.2 
Buk 1st Cl Cone 3.70 7.4 21.0 39.0 69.7 
Bulk Rougher Cone 14.43 2.88 6.1 59.5 78.6 
Bulk Rougher Tail 85.57 0.33 0.28 40.5 21.4 

Feed (CcAlc) 100.00 0.70 1.12 100.0 100.0 

21 DVpH<.7 Bulk 4th Cl Cone 1.92 5.13. 31.2 15.8 57.9 
Buk 1st Cl Cone 8.66 3.03 8.7 42.2 73.0 
Bulk Rougher Cone ~03 1.73 3JU 61.2 81.2 
Suk Rougher Taal n.91 ,0.31 0.25 38.8 18.8 

Feed (Cale) 100.00 0.62 1.03 100.0 100.0 

The reagent scheme used in these tests included the following: lime and an organic based 

depressant for iron sulphide rejection, CuS04 for sphalerite activation and collectors xanthate A317 

and Minerec M2030. 

Staged high intensity conditioning with depressant, activator and collectors was the determining 

factor in achieving high bulk recoveries~ 



I Tl 

Fam tailings, generated since 1966, have been deposited in a 1 km wide and 8 km long valley 

below the mill N. the end of the mine ife, the tailings wil be redaimed and pufll)OO to the Faro 

open pit Toe tarmgs contain significant metal values which. if recovered in a ~etabie bulk 

~ mate, \\Qlld fXNef the tairg redamation cost. 

Previous testwork showed that using conventional treatment methods, production of a high 

grade buk~ is mt~- furtherprafiminmy teslwofk was designed at the~ 

of Mr~ G. McDonald of Curragh Resources (authorized in a letter dated Novent>er 7th, 1992), to 

exarrine newtech1ok)gy available at Lakefield lortreatment d Faro tairngs by flotation. 

The results of the testwork were discussed with Mr. McDonald in regular telephone 

~ Pericdc letter reports were also issued. 

LAKEFIELD RESEARCH 

CA Fleming, Ph. D., 
Vee-President, General Manager 
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1 .. Description of Samples Used in the laboratory Testwork 

Toe samples used in the preliminary laboratory testwori< were composited from Faro Down Valley hole 

samples E and F. The tailing samples were separated according to pH into composite pH > 7 and 

composite pH <7. Toe low pH composite (te. pH <7) represented Upper Zone tailings and composite 

pH > 7 represented Lower Zone tailings. The head analyses of the tailing composites are shown in 

Table No. 2. 

TABLE NO .. 2: 
Head Assa.vs 

Assays %, git 
Etement 

Down Valley DownVafley 
pH:>7 pH<:7 

Lead Pb 0.72 0.73 
Zinc Zn U6 1.17 
Iron Fe 30.9 31.0 
Sulphur s 25.9 26] 
Silver ~ 1~9 13.1 

%-200mesh 87.0 66.9 

The head analyses of · the two composites were similar but the size analyses were significantly 

different 

2.. laboratory Testwork 

2 .. 1.. Prellmlnary Tests 

Preliminary tests were conducted to detennine the effect of high intensity conditioning on lead-zinc 

bulk flotation. The flowsheet used in these tests is shown in FO,Jre No. 1. 

In the first test (Table 3), conventional conditioning with depressant, activator and collectors was used. 

In the second test the conventional conditioning was replaced with high intensity conditioning. The 

use of high intensity conditioning increased lead and zinc recoveries and bulk concentrate grade. 



TABLE NO. 3 : 

4 

FIGURE NO. 1 
emum;nacy Bulk Flotation Aowshee! 

Bulk Rougher 
Concentrate 

BulkScav 
Concentrate 

Prenmtrnuy To$$ wttb ConventiPoai aoo Hlab lottnsilY CQQdiiQning 

Assays% 
Test eomp· Conditions Product Weight 
No. % Pb Zn 

1 >7pH Conventional Bulk Rougher Cone 18..28 1.52 ~71 
conditioning Bul<ScavTd 81.72 0.55 0.85 

FNd(C*) 100.00 0.73 1.20 

2 :>7pH HJ.C. Bulk Rougher Cone 7.36 4.23 10.7 
Buie Ro+ Scav C,onc 18.17 2.42 5.21 
Bulkbvlail 81.83 0.34 0.30 

Feed(C*) 100.00 0.72 1.19 

% Distribution 

Pb Zn 

38..2 4~2 
61.8 57.8 

100.0 100.0 

43.4 66.0 
61.3 79.4 
38.7 20.6 

100.0 100.0 
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22 .. Effect of Regrind on Bulk Flotation 

Series of tests were performed on both ore composites to examine the effect of regrinding of the 

tailing on bulk flotation. In these tests, the lime conditioning step was replaced with a regrind and 

times of 3 and 6 minutes were evaluated. The results obtained showed that with slight regrinding of 

the pH <7 composite. bulk lead and zinc recoveries in the bulk concentrate increased significantly 

(F"lgure No. 2). The effect of regrinding of the pH >7 composite on lead and zinc flotation was less 

pronounced. 

Composite pH < 7, however, was much coarser than composite pH > 7 tailing and this may have 

contributed ·to the differences in flotation response. It therefore appeared that a •polishing" regrind 

would be beneficial for tead and zinc recoveries in the bulk concentrate. 

FIGURE NO. 2 
Regdodioo Uroe vs Lead and Zinc Becoveoes io the Bulk Concentrate 

90 ...................................................................................................... ......,_........,.........,........,. ........................... """""""' 

0 
C 80 
8 
Jg 

'S 
m 70 • .c -

0 1 2 

0 Zn DV~ptk7 
8 -Pb DV Composite pH<7 
C Zn DV~eptb.7 
II Pb DV Comped& pf-1>7 

3 4 5 6 

Regrinding Time, mln/1000 g 

2 .. 3. Effect of Level of Lime Additions on Bulk Lead-Zinc Flotation from Composite 
pH <7 -

Because the Faro tailing composite pH or:.7 was acidic with a natural pH of 4..5, the pyrite was highly 

active after conditioning with reagents. A series of tests was therefore performed (Figure No. 3) with 

different levels of lime addition (te. pH). 
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FIGURE NO~ 3 
Effect of Layel Qf Lime Additk>o oo Bulk Pb:Zo BotatiQn 
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From the results obtained, the following ronciusions are made: 

• An addition of about 8 kg!t of lime was required to obtain a pH of 11.2. Ten kgtt of 

lime gave a pH of 1108. 

• Higher lime additions reduced flotability of pyrite significantly, but did not affect zinc 

and lead recoveries in the bulk concentrate. 

2A.. Effect of Organic Depreaant Addition In Bulk Flotatlon 

During too cou~ of the testwork, organic depressants BPW and SW2 were examined. The effect of 

these depressants on bulk rougher flotation was oot clarified in this testwork. However, the use of 

these depressants in wit deaning was beneficial in Improving selectivity between iron sulphide and 

lead-zinc minerals. Table No. 4 shows the effect of depressant SW2 on bulk concentrate upgrading 

on tailing composite pH <7. 
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TABLE NO .. 4: 
Effect ot Depressant $W2 on Bulk Concentrate Cleaning trom Composite pH sZ 

Assays% % Distribution 
Test Test Conditions Product Weight 
No. % Pb Zn Pb Zn 

18 lime only Bulk 4th Cleaner Cone 3.21 7.72 23.2 40.4 70.6 
Bulk 1st Cl83Mr Cone 4.88 6.37 16.8 50.7 n.s 
Buk Rougher Cone 18.18 2.20 4.90 65.3 84.5 
Bulk Rougher Tailing 81.82 0.26 0.20 34.7 15.5 

Feed (Cale) 100.00 0.61 1~05 100.0 100.0 

21 lime + depressant Buk 4th Qeaner Cone 1.92 5.13 31.2 15.8 57.9 
SW2 to the deaners Bulk 1st Cleaner Cone 8.66 3.03 8.7 42.2 73.0 

Bulk Rougher Cone 22.03 1.73 3.81 61.2 81.2 
Bulk Rougher Tailing 77SJ7 0.31 0.25 38.8 18.8 

Feed (Cale) 100.00 0.62 1.03 100.0 100.0 

2 .. 5. Evaluation of High Intensity Conditioning 

Since improvement in bulk flotation recovery was mainly attributed to the use of high intensity 

conditioning, detailed examination of HIC was performed. The main variables examined included: 

• Collector high intensity conditioning time at fixed conventional depressant and 

activator conditioning times. 

• Collector high intensity conditioning time at fixed high intensity conditioning times 

with depressant and activator. 

• High intensity collector conditioning speed. 

With fixed conventional depressant and activator conditioning times and varied 

collector high Intensity conditioning times, the maximum lead and zinc recoveries in the bulk 

concentrate were obtained between 1 O minutes and 15 minutes of high intensity conditioning time 

(F1gure 4). 

At 20 minutes of conditioning time, both lead and zinc recoveries in the bulk concentrate were 

reduced. 



FIGURE NO. 4 
Effect of Collector High intensity Conditioning Time on Pb--Zn 8 
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Varying the colltJCtor conditioning spHd but using a fixed conditioning time (10 

mlnutaJ had a significant effect on lead and zinc recoveries in the bulk concentrate. FO,Jre No. 5 

shows the relationship between high intensity conditioning speed and lead and zinc recoveries. 

FIGURE NO. 5 
Effed 9f COIJecku: HIC Speed on Wied a Zjnc Beg,yedu lo tbft Bulk CQooootrate - Comppstte pH >Z 
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Stage high Intensity conditioning with depressant, activator and collector (where 

collector conditioning time was varied at fixed depressant and activator HIC times) 

gave rrvch better recoveries (Curve 1) than when conventional conditioning with depressant and 

acwatorwas used (Curve 2. FtQUre 6). 

FIGURE NO. 6 
Effect Qf Different CondttiQning Configurations on Zinc Recovery io the auns concentrate 
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It has been established from the testwork that, with the introduction of high intensity conditioning, the 

recovery of lead and zinc in the bulk concentrate increased by 20o/o. 

2 .. 6. Preliminary Upgrading Tests 

Several preliminary tests were carried out to determine whether upgrading of the bulk concentrate is 

possible. The results of these preliminary tests are shown in Table No. 5. 
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TABLE NO .. 5: 
Pmtirolrnuy Upgradmg rem oo faro ramoa eomposttes 

Assays %. git % Distribution 
Test Composite Product Weight 
No. % Pb Zn Pb Zn 

6 0Vpi-b7 Suk 4th Cl Cone 1.74 10.2 37.4 25.4 58.2 
Buie 1st Cl Cone 3.70 7.4 21.0 39.0 69.7 
Buk Rougher Cone 14.43 2.88 6.1 59.5 78.6 
Bulk Rougher Tail 85.57 0.33 0.28 40.5 21.4 

F9ed (Cak:) 100.00 0.70 1.12 100.0 · 100.0 

21 DVpH<.7 Bui< 4th Cl Cone 1.92 5.13 31.2 15.8 57.9 
Buk 1st Cl Cone 8.66 3.03 8.7 42.2 · 73.0 
Bui< Rougher Cone 22.03 1.73 3.81 61.2 81.2 
Buk Rougher Tail 77.97 0.31 0.25 38.8 18.8 

Feed(Cab) 100.00 0.62 1.03 100.0 100.0 - -

The results obtained showed that commercial grade bulk concentrates may be produced with 

reasonably good zinc recoveries. On both composites, however, lead recoveries in the bulk 

concentrate were Jow, mainly because of the high lime additions in the bulk cleaners. 

3.. Conclusions 

• The two Faro tailing compo~ites used in the laboratory testwork represented Down 

Valley tailings from the Lower (alkaline) and U~r (acidic) zones. Both tailing samples had similar 

head assays but significantly different size analyses. The Upper Zone composite also had a high 

pyrrhotite content. 

• In the preliminary testwork, it was demonstrated that marketable grade bulk 

concentrates can be produced after the treatment process is fully developed and optimized. 

• Relatively high lead and zinc recoveries in the bulk concentrate were obtained after 

introduction of high Intensity conditioning with depressant-activators and collector. High intensity 

conditioning with only collector gave reasonably good recoveries but with prolonged conditioning 

times. 

• · limited regrinding of the tailings before HIC and flotation improved lead and zinc 

recoveries on the pH <7 composite (i.e. Upper Zone). 
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Reconvnendations proposed in this section are based on the results obtained in this preliminary 

laboratory testwork and on testwork reported in Progress Report l\loo 1, LR 4208. In order to fully- , 

develop a process for the recovery of metal values from the Faro tailings, detailed laboratory 

development testwork has to be conduded. This developnlent testwork would incu:te the fo~ 

tasks: 

1 .. Reagent Scheme Development 
With respect to reagent scheme development, the following parameters should be evaluated and 

optimized: 

• optimize the type and level of collector 

• determine the need for the use of a secondary lead collector in the bulk rougher 

and in cleaning. 

e . evaluate and select suitable depressants for bulk deaning. Two major contaminants 

in the bulk cleaner concentrate were identified as pyrmotite and stained quartz. 

Pyrrhotite flotation in the cleaners was controlled with additions. of organic depressant and some of 

these depressants also showed a depressing effect on stained silica. Formulation and evaluation of 

such depressants should be performed. 

2.. Pulp Preparation 

Pulp preparation refers to high intensity conditioning (HIC)~ For determination of scale up parameters 

for industrial unit design, the following laboratory testwork is required: 

• Carry out laboratory tests using a 25L HIC unit to determine the relationship between 

power input and overall metallurgicat results. The variables that would be examined in this testwork will 

include: - oooortioning time 

- positioning of hnpellers 

- cond"itioning speed. 

• Conduct laboratory tests using a SL HIC unit with the variables used with the 25l unit 
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3.. flowsheet Evaluation 

Variables that would need detailed evaluation would include the following: 

• requirement for "polishing" grinding 

• regrinding of bulk concentrate prior to cleaningo 

• requirement for staged HIC with depressant-activator-ooltector. 
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1 .. Description of Samples Used In the Laboratory Testwork 

A total of tour 25L pails containing tailing sa~ from Area E were received on November 6th, 1992 

for laboratory testwork. Toe tailings were identified as Down Valley Tailings (Appendix 2). 

As per the instructions of Mr. G. McDonald of Curragh Resources, the two following composites were 

prepared: 

• Co~slte Down Valley (DV) pH > 7. These were mainly Lower Zone ·samples. 

• Composite Down Valley (DV) pH <7. These were mainly Upper Zone tailing sa"1)1es. 

The composites were prepared by repulping the samples at 65% solids in a SOL container and 

removing slurry test charges equivalent to dry weights of 1 kg and 2kg. 

The head analyses of the co"1)0Site samples are shown in Table No. 6. Size analyses and the metal 

distributions in size fractions are stK>wn in Table 7(a} and (b). 

TABLE NO .. 6: 
Heact Assa.Ys ot too ramng Composites Used Jo Laboratory Jestwoos 

Element 
~%,g/l 

Down Valley Down Valley 
pH::.7 pH<:7 

lead Pb 0.72 0.73 
Zinc Zn 1.16 1.17 
Iron Fe. 30.9 31.0 
Sulphur s 25.9 26.7 
Silver Ag 12.9 13.1 

Note that composite pH > 7 was much finer than composite pH < 7 and that composite pH < 7 was 

higher in pymlOffle. 
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TABLE NO .. 7 : 
s12e AQatyses & Metal pjstrjbutions ;n tne Size fra®O$ ot me faro Jailing eorrmsttes 

A. Faro Tails pH <1 Composite 

Microns Mesh Ind. Wt Assays,% % Distribution 
% Pb Zn Pb Zn 

417 35 2.4 0.42 0Ji4 1.8 1.9 
295 48 2.4 0.43 1.()4 1.8 2.3 
208 65 2.9 0.46 1.22 2.3 3.3 
147 100 6.8 0.42 1.29 4.9 8.0 
104 150 8.5 0.36 1.23 5.3 9.6 
74 200 10.1 0.29 0.97 5.0 9.0 
53 270 11.3 0.25 (USO 4.9 8.3 
38 400 10.0 0.26 (:t70 4.5 6.4 
-38 -400 45.6 0.88 1.22 69.5 51.2 

Total 100.0 0.58 1.09 100.0 100.0 

B.. Faro Tails pH >7 Composite 

Microns Mesh Ind. Wt .1..~-~~~. % o/o Distribution 
% Pb Zn Pb Zn 

295 48 0.8 0.35 1.33 0.3 1.0 
208 65 0.7 0..44 UHl 0.4 1.4 
147 100 1.7 0.36 1.55 0.8 2.6 
104 150 4.0 0.30 1.13 1.5 4.4 
74 200 5.7 0.34 0.94 2.4 5.2 
53 270 9.1 0.39 (U1 4.4 7.2 
38 400 9.0 0.45 0.74 5.0 6.5 
-38 e400 69.1 0.99 1.06 85.2 71.7 

Total 100.0 0.80 1.02 100.0 100.0 

2 .. Initial Testwork 

Initially, comparative tests using conventional conditioning and high intensity conditioning were 

performed to determine whether high zinc and lead recoveries can be obtained. The results of the 

preliminary tests are shown in Table No. ft 
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TABLE NO. 8 :· 
1n1t;a1 1 ahQratpr,y Jest Bulk BPtaoon Results 

Assays% % DistrbJtion 
Test Comp Conditions Product Weight 
No .. % Pb Zn Pb Zn 

1 >7pH standard Bulk Rougher Cone 18.28 1.52 2.77 38.2 42.2 
lower Bulk Scav Tail 81.72 (tS5 0.85 61.8 57.8 
zone 

Feed(Cak:) 100.00 0.73 1.20 100.0 100.0 

·2 >7pH H.I.C. Bulk Rougher Cone 7.36 4.23 10.7 43.4 · 66.0 
low« DepBPW Bui( Ro·+ Scav Cone Ht17 2A2 5.21 61.3 79.4 
zone Buk Seav Tail 81.83 0.34 0.30 38.7 20Ji 

FMd(Calc) 100.00 (t72 1.19 100.0 100.0 

3 <7pH HJ.C. Bulk Rougher Cone 6.75 4.12 1(t0 38.7 55!5 
upper DepBPW Suk Ro+ &av Cone 16..23 2.60 5.70 58.0 75.9 
zone Buk Scav Tail ss.n 0.36 0.35 42.0 24.1 

Feed (Cale) 100.00 0.72 1.22 100.0 100.0 

The results obtained showed that the use of staged high intensity conditioning with depressants. 

CuS04 and collector improved Pb and Zn bulk recovery significantly. 

3. Laboratory Testwork on DV pH <7 Composite 

The variables examined using composite DV pH <7 included the following: 

• effect of pH 

• effect of organic depressant BPW in the bulk rougher 

• effect of regrind 

• preliminary cleaning tests. 

3..1.. Effect ot pH 

Because co~e DV pH <7 had an acid Pt:' {Le. 5.5), a series of tests was carried out to examine the 

effect of pH on bulk lead-zinc flotation. 
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TABLE NO. 9 : 
Effect of Level of Lime on Buffs EIQtatiQn troro faro ramng PY eomoostte pH sZ 

Assays% % Distribution 
Test Ume,Added Product Weight 
No. git % Pb Zn Pb Zn 

11 3,000 Bulk Rougher Cone 27.0 0.74 1.92 30.8 48.3 
pH7.2 Bulk Ro+Scav Cone 38.75 0.70 1.80 43.7 64.8 

Buk Scavenger Tail 61.25 0.60 0.62 56.3 35.2 

Feed(Caic) 100.00 0.65 1.08 100.0 100.0 

12 5,000 Bulk Rougher Cone 17.89 1.42 3.4 39.7 52.6 
pH9.8 Buk Ro+Scav Cone 40.26 0.80 1.9 53.3 6Et9 

Bulk Scavenger Tail 59.74 0.50 0.64 46.7 33.1 

feed (Cale) 100.00 0.64 1.16 100.0 100.0 

13 8,000 Bulk Rougher Cone 9.74 2.79 6.76 43.4 60.4 
pH 11.3 Buk Ro+Scav Cone 13.69 2.4 5.3 51.7 66.8 

Buk Scavenger TaU 86.31 0.35 (L42 48.3 33.2 

Feed (Cale) 100.00 0.63 1.09 100.0 100.0 

14 10.000 Bulk Rougher Cone 8.14 2.88 7.87 38.3 58.3 
pH 11.8 Buk Ro+Scav Cone 14.02 2.20 5.40 5(t9 68.7 

Bulk Scavenger Tail 85.98 0.35 0.40 49.1 31.3 

Feed (Cale) 100.00 0.61 1.10 100.0 100.0 

The conditions and results ofthese tests are summarized in Table No. 9. From the results obtained, 

the following conclusions are made: 

• Higher pH (i.e. above 9.8) resulted in irrproved selectivity between lead-zinc and iron 

sulphide minerals with no loss in recovery. 

• With changes in pHt the lead and zinc recoveries were not affected. In fact, at very 

high pH, the ~ad and zinc assays of the rougher tailing were much lower than those obtained at low 

pH. 

3.2. Effect of Organic BPW Depressant on Bulk Lead and Z!nc Flotation 

The BPW reagent is an organic-based depressant designed for pyme-pyrmotite depression during 

lead and zinc flotation. A series of comparative tests was condooled to determine the effect of BPW 

on lead and zinc bulk rougher-scavenger flotation. 

The conditions and results of these tests are summarized in Table No. 10. 
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TABLE NO .. 10 : 
Effect of Depressant sew on Bulk Rougher fftotatk>n 

Assays% % Distribution 
Test BPW Additions Product Weight 
No. git % Pb Zn Pb Zn 

14 400 Bulk Rougher Cone 8.14 2.88 7.87 38.3 58.3 
Bulk Ro+Scav Cone 14.02 2.20 5.40 50.9 68.7 
Bulk Scavenger Tail 85.98 0.35 0.40 49.1 31.3 

Feed (Cale) 100.00 0.61 1.10 100.0 100.0 

15 200 Bulk Rougher Cone 8.11 3.11 8.24 40.5 59.8 
Bulk Ro+Seav Cone 12.86 2.50 6.00 50.9 68.8 
Buk Scavenger Tail 87.14 0.35 0.40 49.1 31.2 

Feed(CaJc) 100.00 0.62 · 1.12 100.0 100.0 

16 0 Bulk Rougher Cone 6.03 3.92:· 10.6 38.0 57.4 
Bulk Ro+Seav Cone 10.34 2.90 7.30 48.2 67.8, 
Bulk Scavenger Tail 89.66 0.36 0.40 57.8 32.2 

Feed (Cale) 100.00 0.62 1.11 100.0 100.0 

From the results obtained, It did not appear that addition of depressant BPW is required in bulk 

flotation. 

3.3 .. Effect of Regrinding of the Talllng before High Intensity Conditioning 

Because the pH <7 composite gave lower lead and zinc recoveries than COfl1X>Sile pH >7 and due to 

the fact that composite pH <7 was much coarser than composite pH >7, tests were pertonned to 

examine the effect of regrinding of the tailing before treatment and flotation. 

Note that in tests where regrinding was used, the lime was added to the grind and lime in the high 

intensity conditioner was omitted. 

The results of the rorrparative tests are shown in Table No. 11. 

The results showed that slight regrinding of the tailing before flotation significantly improved lead and 

zinc recoveries in the bulk concentrate. When the flotation feed was reground for 6 minutes per 1000 

· grams, the lead recovery increased from ~ to 66°k Pb while zinc recovery increased from 67°/o Zn 

to 83%Zn .. 
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TABLE NO. 11 : 
Ettect Qf Regrind ot tbe Jailing on Bulk EIQtatiQo 

Assays% % Distribution 
Test RegrindTme Product Weight 
No. min11000g % Pb Zn Pb Zn 

16 0 Bulk Rougher Cone 6.03 3.92 10.6 38.0 57.4 
Bulk Ro+Scav Cone 10.34 2.90 7.30 4!t2 67.8 
Bulk Scavenger Tail 89.66 0.36 0.40 57.8 32.2 

feed (Cale) 100.00 0.62 1.11 100.0 100.0 

12 3 Bulk Rougher Cone 8.80 3.32 8.8 46.3 69.7 
Bulk Ro+Scav Cone 12.17 2.80 6.82 54.1 74.8 
Bulk Scavenger Td 87.83 0.33 0.32 45.9 25.3 

food (Cale) 100.00 0.63 1.11 100.0 100.0 

17 6 Bulk Rougher Cone 9.88 3.69 8.79 57.3 78.6 
Bulk Ro+Scav Cone 14.33 2J34 6.45 66.3 83.7 
Bulk Scavenger Tail 85.67 0.25 0.21 33.7 16.3 

Feed (Cale) 100.00 0.64 1.10 100.0 100.0 

3.4. PreHmlnary Cleaning Tests 

Preliminary cleaning tests were carried out with the use of lime only and with time and depressant 

SW2. The results of these tests are summarized in Table No. 12 and the flowsheet used is shown in 

F1gure No. 7. 

TABLE NO~ 12 : 
Preliroioaey Upgrading Tests 

.. 
Assays% % Distribution 

Test Test Conditions Product Weight 
No. % Pb Zn Pb Zn 

18 timeonty Suk 4th Cleaner Cone 3.21 7.12 23.2 40.4 70.6 
Bulk 1st Cleaner Cone 4.88 6.37 16.8 50.7 n.a 
Bulk Rougher Cone 18.18 2.20 4.90 65.3 84.5 
Buk Rougher Tailing 81.82 0.26 0.20 34.7 15.5 

Feed(Cak:) 100.00 0.61 1.05 100.0 100.0 

21 lime+~ Bulk 4th C:eaner Cone 1.92 5.13 31.2 15JI 57.9 
SW2 to the cleaners Bulk 1st Cleaner Cone 8.66 3.03 8.7 42o2 73.0 

Bulk Rougher Cone 22.03 1.73 3.81 61.2 81.2 
Bulk Rougher Tailing 77.97 0.31 0~25 38.8 18.8 

Feed(Cak:) 100.00 0.62 1.03 100.0 100.0 
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FIGURE NO~ 7 
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Using lime only, upgrading of the bulk concentrate was not satisfactory (Test No. 18). Additions of 

depressant SW2 to the cieaners improved concentrate grade signif icantiy (Test 21) but the 

concentrate was still below marketable grade. However, production of a high grade bulk concentrate 

would be possible with adjustment in cleaning conditions. 

4 .. laboratory Testwork on DV pH >7 Composite 

4 .. 1. Effect of Regrinding of the Tamng Before Treatment and Bulk flotation 

As with the DV pH <7 composite, tests were conducted to examine the effect of regrinding of the 

tailing before treatment and separation. The conditions and results of these tests are summarizGd in 

Table No.13. 

TABLE NO .. 13 : 
Effect of Regrind on Buffs Lead:Zioo Aotatfoo 

Assays% % Dist.ri:mtion 
Tut RegrindTme Product Weight 
No. min/1000g ~ Pb Zn Pb Zn 

34 0 Bulk Rougher Cone 1525 1 .. 91 4.30 41.0 56.6 
Buk Ro+Scav Cone 26.69 1.59 3.13 59.7 72..1 
Buk Scavenger Tail 73.31 0.39 0.44 40..3 27.9 

FMd(Caic) 100J)O 0.71 1.16 100.0 100.0 

23 3 Bulk Rougher Cone 11.32 2.88 5.50 46.0 54.0 
Bulk Ro+Scav Cone 17.18 2.44 4.59 59.1 68.4 
Bulk Scavenger Tail 82.82 0.35 0.44 40.9 31.6 

Feed (Cale) 100.00 tt71 1.15 100.0 100.0 

24 6 Bulk Rougher Cone 9.26 3.56 6.97 47.1 57.2 
Buk Ro+Scav Cooc 14.76 2.84 5.56 59.8 72.8 
Buk Scavenger Tail 85.24 0.33 0.38 40.2 27.2 

Feed (Cale) 100.00 0.70 1.13 100.0 100.0 

The effect of regrind was oot as pronounced as with composite DV pH <7 (see Table 11). The 

beneficial effect of tailing regrinding was improved selectivity towards iron sulphides. 
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4.2 .. Effect of Depressant SW2 on Bulk Flotation 

A series of three tests was pertorrned on DV oorn,>0site pH > 7 in which depressant SW2 was varied 

from 0-300 git. The conditions and results of these tests are summarized in Table No. 14. From the 

results obtained, it appeared that the presence of SW2 had a positive effect on lead and. zinc 

recoveries in the bulk concentrate. 

TABLE NO. 14 : 
Effect Qf Depressant SW2 on Bulk Rougher F)otatkm 

Test SW2 Addition Product Weight 
No. git % 

27 300 Bulk Rougher Cone 6.62 
Buk Ro+Scav Cone 16A9 
Bulk Scavenger Tail 83.51 

Feed (Cale) 100.00 

31 0 Bulk Rougher Cone 6.28 
Buk Ro+Scav Cone 12.72 
Buk Scavenger Tail 87..28 

FMd(Caic) 100.00 

32 150 Bulk Rougher Cone 9.83 
Bui< Ro+Scav Cone 16.14 
Bulk Scavenger Tail 83.86 

Feed (Cate) 100.00 

4.3. Evaluation of High Intensity Conditioning 

4.3.1 Effect of CQHector Conditioning rme 

Assays% % Distribution 

Pb Zn Pb Zn 

2.79 6.87 25.5 39.6 
2.53 4.89 57.4 70.2 
0.37 0.41 42.6 29.8 

0.73 1.15 100.0 100.0 

2.92 7.82 27.7 41.0 
2.67 5.57 51.3 59.2 
0.37 0.56 48.7 40.8 

0.66 1.20 100.0 100.0 

2.04 4.51 28.2 38.4 
2.12 4.19 48.1 58.6 
0.44 0.57 51.9 41.4 

0.71 1.15 100.0 100.0 

In a series of tests (25 to 28), the collector HIC conditioning time was varied from 5 minutes to 20 

minutes. The conditions and results of these tests are summarized in Table No. 15. 

In these tests, conventional conditioning with lime and CuS04 was maintained constant in an tests. 

The results obtained showed that with an increase in the collector HIC time, lead and zinc recoveries in 

the bulk concentrate increased for conditioning time up to 15 minutes. Further increase from 15 to 20 

minutes resulted in a reduction in the overall lead and zinc recoveries in the bulk concentrate (Test 

28). 
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TABLE NO .. 15 : 
Effect of CoHector HIC on Pb:Zo Bylk Flotation 

Assays% % Distribution 
Test HICTtrne Product Weight 
No. Speed rpm % Pb Zn Pb Zn 

25 5 Bulk Rougher Cone 6.92 2.39 6.1 23.0 36.5 
1150 Buk Ro+Scav Cone 12.91 2.26 4.85 40.6 54.1 

Buk Scavenger Tail 87.09 0.49 0.61 59.4 45.9 

Feed {Cale) 100.00 0.72 1.16 100.0 100.0 

26 10 Bulk Rougher Cone 11:J7 2.67 5.88 422 ·ss.o 
1150 Bulk Ro+Scav Cone 18.16 2.27 4.46 57.0 70.2 

Suk Scavenger Tail 81.84 0.38 0.42 43.0 29.8 

FeGd (calc) 100.00 0.72 us 100.0 100J) 

27 15 Bulk Rougher Cone 6.62 2.79 Ui7 25.5 39.6 
1150 Bult Ro+Scav Cone 16.49 2.53 4.89 57.4 70.2 

Buk Scavenger Tail 83.51 0.37 0.41 42.6 29.8 

Feed (Cale) 100.00 0.73 1.15 100.0 100.0 

28 20 Bulk Rougher Cone 5.27 2.86 7.28 20.1 335 
1150 Buk Ro+Scav Cone 11.24 2.96 6.48 44.4 63.6 

Bulk Scavenger Tait 88.76 OA7 0.47 55.6 36.4 

feed (Cale) 100.00 0.75 1.15 100.0 100.0 

4,3 2. Effect ot HiQb roteosiJY Gon,littoning Speed 

In this series of tests, the collector oooortioning time was fixed at 1 o minutes and the conditioning 

speed was varied from 600 rpm to 1150 rpm. The conditions and results of these tests are 

summarized in Table No. 16. Note that the lime and CuS04 conditioning were conventional and were 

fixed at 5 minutes per stage. 

The results obtained demonstrated that with an increase in conditioning speed, the lead and zinc 

recoveries in the bulk concentrate increased significantly. In fact, the increases in the lead and zinc 

recoveries in the bulk concentrate were proportional to the increase in the conditioning speed. Note 

that a conditioning speed of 600 rpm is near conventional conditioning power input. 
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TABLE NO .. 16 : 
Effect Qf HIC Speed on Pb:Zo Bulk fiQtatiQo at fQ<@ eooottionioo Time Qf 1 o roiautes 

Assays% % Distribution 
Test Conditioning Product Weight 
No. Speed,rpm % Pb Zn Pb Zn 

29 600 Bulk Rougher Cone 7.04 2.66 6.11 25.6 37.1 
Buk Ro+Scav Cone 14.47 2.33 4.58 46.2 57.3 
Bulk Scavenger Tail 85.53 0.46 0.58 53.8 42.8 

Feed (Cale) 100.00 0.73 1.16 100.0 100.0 

30 900 Bulk Rougher Cone 6.96 3.04 7.57 29.2 45.3 
Suk Ro+Seav Cone 16.05 2.42 4.84 53.6 66.8 
Bulk Scavenger Tail 83.95 0.40 0.46 46.4 33.2 

Feed (Caic) 100.00 0.72 1.16 100.0 100.0 

26 1150 Bulk Rougher Cone 11.37 2.67 5.88 42..2 58.0 
Bulk Ro+Scav Cone 18.16 2.27 4.46 57.0 70.2 
Bulk Scavenger T a11 suw 0.38 0.42 43.0 29.8 

Feed (Cale) 100.00 o.n 1.15 100.0 100.0 

4 s s Effect Qf eouector HJah loteow Conditioning Droe us;r>Q fixed HJC wtth ume aod cusoe1 
Comparative tests were performed in which constant high intensity conditioning times of 5 minutes 

per stage with lime and CuS04 were used and the collector conditioning time was varied from 5 to 15 

minutes. The conditions and resutts·of these tests are summarized in Table No. 17. 

TABLE NO .. 17 : 
Effect of HiQb lntensjty CoUectoc CoodttiQoiDQ nroe Using fixed HfC Tones wtth Depressant and 
Actwator 

Assays% % Distribution 
Test HtCTme Product Weight 
No. rpm % Pb Zn Pb Zn 

33 5+5+5 Bulk Rougher Cone 12.82 1.98 4.84 35.8 52.8 
Buk Ro+Seav Cone 22.37 1.75' :\ 3J)9 55.2 70.3 
Bulk Scavenger Tail 77.63 0.41 0.45 44.8 29.7 

FNd (Cale) 100.00 ,0.71 1.18 100.0 100.0 

34 5+5+10 Bulk Rougher Cone 15.25 1.91 4.3 41.0 56.6 
Bulk Ro+Scav Cone 26.69 1.59 3.13 59.7 72.1 
Buk Scavenger Tail 73.31 0.39 0.44 40.3 27.9 

Feed (Cale) 100.00 0.71 1.16 100.0 100.0 

35 5+5+15 Bulk Rougher Cone 16.09 1.92 4.28 42.6 59.9 
Buk Ro+Scav Cone 28.55 1.59 3.12 62.6 n.s 
Bulk Scavenger Tail 71.45 0.38 0.36 37.4 22.9 

Feed (Cale) 100.00 0.73 1.15 100.0 100.0 
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From these results and from the results obtained in the series of tests with conventional lime and 

CuS04 conditioning, the following conclusions are made: 

• The positioning of high- intensity conditioning is an important parameter in the Faro 

tailing retreatment flovvsheet design. 

0 The use of conventional conditioning with lime and CuS04 and HIC with collector 

gave poorer recoveries (Table 15),-than when using split high intensity conditioning with lime-CuS04 

and collector {Table 17). 

0 The average power requirement remained the same whether split high intensity 

conditioning or the combination of conventional and high intensity conditioning were used. 

4.4. Prellmlnary Bulk Concentrate Upgrading Tests 

During the preliminary testwo~ two deaning tests were carried out using the flowsheet shown in 

F19ure No. 7. The results obtained in these tests are shown in Table No. 18. 

TABLE NO .. 18 : 
Pffllimioarv suns CQocentrate Upgrading Jests 

Assays%. git % Distribution 
Test Product Weight 
No. % Pb Zn Ag Pb Zn 

.. 

6 Bulk 4th Cl Cone 1.74 10.2 37A 92.2 25.4- 58.2 
Bulk 1st Cl Cone 4.71 6.7 17.6 68.6 45.6 74.1 
Bulk Rougher Cone 14.43 2.88 6.1 22.4 59.5 78.6 
Bulk Rougher Tail 85.57 0.33 0.28 - 40.5 21.4 

FHd (Cale) 100.00 0.70 1.12 = 100.0 100.0 

7 Bulk 4th Ci Cone 1.67 12.7 35.1 115 30.4 52.6 
Bulk 1st Cl Cone !US 6~37 15.0 64.8 47.0 69.4 
Bulk Rougher Cone 15.53 2.64 5.28 21.5 58.8 73.5 
Bulk Rougher Tai 84.47 0.34 0.35 = 41.2 26.5 

Feed (Cale) 100.00 0.70 1.12 - 100.0 100.0 

The results showed that production of marketable bulk concentrates is possible. 
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§ 1 

Details of Tests 
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Purpose: Preliminary test on Faro tailing lovler zone rompostte to examine Zn-Pb 
buk flotation. 

Procedure: As indicated below. 

Feed: 1000 grams of Faro Tailing Cofll)Osite DV pH > 7. 

Conditions: 

Reagents Added, grams per tonne Ttme, minutes 

Rl Ca(OH)2 CuS04 A317 MiBC Grind Cond. Froth pH 

Conditioning 1 100 500 - - - - 5 - .. 
2 - - 300 . - - 5 . 10.0 

Bulk.Ro 1 - - - 15 5 - 1 3 -
2 0 & - 10 5 - 1 3 -
3 - - . 5 5 . 1 3 .. 

METALLURGICAL RESULTS 

Product Weight A_.p,% %D~ 
g % Pb I Zn Pb Zn 

1 Buk Rough« Cone 1 169.8 18.28 1.52 I 2.71 i8.2 42.2 
2 Bulk ;-- .-t.. --Tail 759.3 81.72 0.55 0.85 61.8 57.8 

Head(eak:) 929.1 100.0 0.73 I 1.20 100.0 100.0 
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TEST NO, 2 

Purpose: 

Procedure: 

Preliminary test to examine the effect of HJ.~. using a fime-BPW depressant system. 

As indicated below. 

Feed: 1000 grams of Faro Tailing Composite DV pH > 7. 

Conditions: 
~ 

'Y•.· 

Reagents~- gran,s per tonne Tme9minutn 

Ca(QHh SPW euso, A317 M2030 Grind Cond. Froth pH 

HJ. Cond 1 1000 150 . . . - 5 - 0 

2 - - 380 . . . 5 . . 
3 . . . 15 10 - 5 - -

Bulk Rougher . . - . . . - 4 -
Bulk Scav - - . 10 5 - 1 3 . 

METALLURGICAL RESULTS 

Produd Weight A-.ap,% %,I)~ 

g % Pb Zn Pb Zn 

1 Butk~Conc:1 65.1 7.36 4.23 10.7 43.4 66.0 
2 Bu1k~Conc2 95..6 10.81 1.19 1.48 17.9 13.4 
3 Bulk.~-_ ... __ Tail nas 8US3 0.34 0.3 38.7 20.6 

Head rcatc\ 884.2 100.0 0.72 1.19 100.0 100.0 

18.17 2.4 5.2 61.3 79.4 



Purpose: 

Procedure: 

Feed: 

Conditions: 
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As in Test No. 2, but with upper moo taiflngs composite. 

As indicated below. 

1000 grams of Faro Tailing DV Composite pH <7. 

Reagents Added. grams per tonne Trme. minutes 

Ca(C>Hn! BPW euso,. A317 M2030 Grind Cood. Froth 

HJ.Cond 1 1500 300 .. . .. G 5 -
2 e - 350 - - 0 5 -
3 - e s 15 10 - 10 -

Bukfb 1 . - - - - - 1 5 
BukRo 2 - - - 5 5 - 1 3 

METALLURGICAL RESULTS 

Pmduct ~ AaNY8,% %~ 

9 ' % Pb Zn Pb Zn 

1 Bulk~Conc1 63.3 6.75 4.12 10 38.7 55.S 
2 Bulk Roughef Cone 2 89.0 9.48 'U6 2.62 19.3 2(U 
3 Bulk f'l.........., ..... TaH 78&1 83.Tl 0.36 0.35 42.0 24.1 

Hud{caicl 938.4 100.0 0:12 1.22 100.0 100.0 

16.23 2.6 5.7 58.0 75.9 

pH 

e 

-
e 

10.2 
-



Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

H.L Condition 1 
2 
3 

Buk Rough« 1 
2 
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An initial scoping test, but with increased coliedor and CuS04. 

As indicated below. 

1000 grams of Faro Tailing Composite DV pH <7. 

Reagents Added. grams per tonne Tme. minutes 

Lime euso,. 343 M2030 Grind Cood. 

5000 - - . - 5 
- 700 .. - - 5 
- - 50 10 - 5 

- - - . . -
- - 10 5 - 1 

METALLURGICAL RESULTS 

Froth 

-
-
-
5 
3 

Product Weight ANep,% % Distribution 
g % Pb Zn Pb Zn 

1 Bu!k~Cooc1 50.5 5.40 2.98 8.94 24.4 42.3 
2 Bulk Rough« Cone 2 22.8 2.44 1.2 2.1 4.4 4.5 
3 Bulk :-............ t'ffl Tan 861.4 92.16 0.51 0.66 71.2 53.2 

Head (calc) 934.7 100.0 (t66 1.14 100.0 100.0 

7.84 2.4 6.8 28.8 46J3 

pH 

10.6 
-
-

-
-
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Purpose: To repeat Test 4, but with the decreased oolledor, decreased CuS04 and 
the addition of depressant BPW. 

Procedure: As indicated below. 

Feed: 1000 grams of Faro Tailing Cofll)Osite DV pH < 7. 

Conditions: 

Reagents Added, grams per tonne Tme, minutes 

lime euso, 343 M2030 BPW Grind Ccmd. froth pH 

H.tCond 1 5000 - . . 200 - 5 - -
2 .. 350 . - . $ 5 . -
3 - - 30 10 .. 0 5 0 -

Bulk Ro 1 . - - . . . . 5 -
2 . - 10 5 . & 1 3 -

METALLURGICAL RESULTS 

Product Weight A-ys,% %m.rlmtkm 
r g % Pb Zn Pb Zn 

1 Sulk Rough« Cone 1 11.8 8.39 2.26 5.61 28J:i 41.2 
2 Bulk RougMr Cone 2 38..4 4.14 O.'ifl 1.41 6.1 5.1 
3 Bulk Rouahw Tail 810.8 87.46 0.49 0.7 65.1 53.6 

Head fcalcl 927.0 100.0 0.66 1.14 100.0 100.0 

12.54 1.S 4.2 34.9 46.4 
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Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

HJ. Cooortion 1 
2 
3 

Bulk Rougher 
Bulk Scavenger 
Regrind (PM) 
H.L Condition 

Bulk 1st Cleaner 

Bulk 1st Cl Scav 
Bulk 2nd Cleaner 
Suk 3rd Cl&aner 
Bulk 4th Qeaner 

3 .l 

A preliminary bulk flotation and upgrading test on DV Faro Tailing pH >7. 

As indicated below. 

1000 grams of Faro Tailing Composite DV pH >7. 

Reagents Add~9 grams per tonne " Tme. minutes 

Ca(OH)2 BPW CuS04 A317 M2030 MISC Grind Cood. Froth 

1000 150 - - - - - 5 . 
- - 380 - . - - 5 -
- - - 5 10 - - 10 . 

- - - - - - . 1 4 
- - . 10 5 - - i 3 

700 100 - . - - _ 15 - -
- . - 15 5 - - 10 -

~ 

- - - .. - - - 1 3 
- - - - 2 . - 1 2 
- - - 5 2 - - 1 3 

150 20 - - - - - 3 3 
150 20 - .. - . - 3 3 
150 20 - - .. . - 3 3 

METALLURGICAL RESUl TS 

Product Weight Anays,%,glt % Distribution 
g % Pb Zn Ag Pb Zn 

1 Bulk 4th Cleaner Cone 65.6 1.74 10.2 37.4 92.2 25.4 58.2 
2 Bulk 4th Cleaner Tail 13.8 0.37 9.91 18.3 124 5.2 6.0 
3 Bulk 3rd Cleaner Tail 11.8 0.31 4.88 5.46 64.5 2.2 1.5 
4 Bulk 2nd Cleaner Tail 48.5 1.29 3.38 3.5 35.2 6.2 4.0 

.. 5 Bulk 1st Ci Scav Cone 38.0 1.01 4.52 4.86 51.5 6.5 4.4 
6 Bulk 1st Cl Scav Tail 366.9 9.72 1 0.51 15.8 13.9 4.4 
1 Bulk Aouaher Tail 3228.S 85.57 0.33 0.28 1.2 40.5 21.4 

Head (calc) 3773.4 100.00 0.70 1.12 10.9 100.0 100.0 

1·2 Bui< 3rd Cleaner Cone 2.10 10.1 34.1 91.1 30.6 64:2 
1-3 Bulk 2nd Cleaner Cone 2.42 9.47 30.4 93.4 32.8 65.7 
1-4 Bulk 1st Cleaner Cone 3.70 7.4 21.0 73.2 39.0 69.7 
1-5 Bulk 1st Cl+CI Scav Cones 4.71 6.7 17.6 68.6 45.6 74.1 
Hi Bulk Rougher Cone 14.43 2.88 6.1 33.0 59.5 78.6 
6-7 &* Ro+ 1st Cl Scav Tails 95.29 0.40 0.30 8.08 54.4 25.9 

~ 

9.8 
. 
-

-
-
-

11.5 

-
. 
-

11.5 
11.5 
11.5 

Ag 

14.7 
4.2 
1.8 
4.1 
4.7 
14.1 
56.4 
100.0 

18.8 
.20.7 
24.8 
29.6 
43.6 
70.4 
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JEST NO, 7 

Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

To repeat the conditions of Test No. 6, but reduce lime additions to the bulk 
cleaners. 

Similar to Test 6. 

-4000 grams of Faro Tailing Composite DV pH >7. 

Reagents Added. grams per tonne Time, minutes pH 

Ca(OH)2 BPW CtJS04 A317 M2030 MISC Grind Cond. Froth 

H.t Condition 1 1000 150 - 0 - - - 5 - -
2 - - 380 - e - - 5 . -
3 - - - 15 10 - & 10 - 9.5 

BuJk Rougher - - - - - - - 1 4 -
Bulk Scavenger - - - 10 5 - - 1 3 . 
Regrind (Pl&) 500 100 - - - . 15 - - -
HJ. Condition - - - 15 s - - 10 - -

Bulk 1st Cleaner - - - - - - - 1 3 -
- D - - 2 - - 1 2 -

Bult 1st Ci &av .. - - s 2 . - 1 3 -
Suk 2nd Cleaner 50 20 - - - - - 3 3 9.8 
Buk 3rd Cleaner 50 20 - - e - - 3 3 9.8 
Buk 4th CIMOOf SO· 20 - - - - - 3 3 9.8 

METALLURGICAL RES UL TS 

Product Weight A.ays,%,gtt % Distribution 
g % Pb Zn Ag Pb Zn Ag. 

1 Bulk 4th Cleaner Cone 62.4 1.67 12.7 35.1 115 30.4 52.6 17.0 
2 Bulk. 4th Cleaner Tail 17.1 0.46 8.03 17.1 . 58.6 5.3 7.0 2.4 
3 Bulk 3rd Cleaner Tail 30.8 0.83 4.28 7.21 69.5 5.1 5.3 5.1 
4 Bulk 2nd Cleaner Tail 49.0 1.31 1.79 uw 21.6 3.4 2.2 2.5 
5 BlJI( 1st Cl Scav Cone 33.0 0.88 2.28 2.87 32.6 2.9 2.3 2.5 
6 Bulk 1st Cl Scav Tail 381.5 10.38 0.79 0.44 12.7 11.8 4.1 11.6 
7 Suk RouQher Tail 3153J) 84.47 0.34 0.35 7.9 41.2 26.5 58.9 

Head {calc) 3732.8 100.00 0.70 1.12 11.3 100.0 100.0 100.0 

1-2 Bulk 3rd Claaner Cone 2.13 11.7 31.2 103 35.7 59.6 19.3 
1-3 Suk 2nd Cleaner Cone 2.95 9.62 24.5 93.6 40.8 65.0 24.4 
1-4 Bulk 1st Cleaner Cone 4.27 7.21 17.5 71.4 44.2 61.1 26.9 
1·5 Bulk 1st C&+CI Scav Cones 5.15 · 6.37 15.0 64.8 47.0 69.4 29.5 
1"6 Suk Rougher Cone 15.53 2.64 5.28 30.0 58.8 73.5 41.1 
6-7 Suk Ro+1st Ci Scav Tails 94.85 0.39 0.36 8.43 53.0 30.6 70.5 



3.3 

TEST NO. 8 

Purpose: The first in a series of tests to investigate various conector types on Faro Tailing 
pH<.7. 

Procedure: 

Feed: 

Conditions: 

Stage 

HJ. Condition 1 
2 
3 

Bulk Rougher 1 
2 

Similar to Test 3, but replace M2030 with M748. 

-1000 grams of Faro Tailing Cofil)osite DV pH <7. 

Reagents Added. gr~ per tonM 

Ca(OH)2 BPW CuS04 A317 M748 

5000 300 - - . 
- . 350 - . 
- - - 15 10 

- - . . -
- . . 5 5 

METALLURGICAL RESULTS 

T1me. minutes 

MISC Grind Cond. Froth 

0 - 5 -. - 5 . 
- . 10 -

10 - 1 5 
. . 1 3 

Product Weight Anmp,% % Dimrlbution 
g % Pb Zn Pb Zn 

1 Bulk Roogher Cone 1 11.9 8.38 U35 3.58 24.3 27.0 
2 Bulk Rougher Cone 2 18.5 1.99 1.31 2.57 4.1 4.6 
3 Bulk:-

. 
Tail 832.8 89.63 0.51 0.85 71.6 68.4 

Head(ca!cl 929.2 100.0 0.64 1.11 100.0 100.0 

Bulk Rougher Cone. 1 +2 10.37 1.7 3.4 28.4 31.6 

¢'i 

10.2 
9.7 

0 ---

9.4 
. 



Purpose: 

Procedure: 

Feed: 

Conditions: 

34 

To repeat the conditions of Test 3, bot replace M2030 with LSTO. 

As for Test 3. 

-1000 grams of Faro Tailing Coff1)0site DV pH <7. 

Reagents Added, grams per tonne Tmet minutes 

Ca(OHb BPW CuS04 A317 LSTO Grind Conct Froth 

HJ.Cond 1 5000 300 .. - .. - 5 -
2 - - 350 . - - 5 -

~ 
3 - - . 15 10 - 10 -

Bulk Rougher 1 0 - - - - - 1 5 
2 - ~ - 5 5 - 1 3 

MET AllURGICAL RESULTS 

Product Weight Assays,% %Distr1butkm 
g % Pb ln Pb Zn 

1· Bulk Rougher Cone 1 45.0 4.79 3J)2 6.41 22.7 28.1 
2 Bulk Rougher Cone 2 26.3 2.80 1.44 3.35 6.3 8.6 
3 Bulk Rotnher Tall 867.7 92.41 0.49 0.75 71.0 63.3 

Head (eak:) 939.0 100.0 0.64 1.09 100.0 100.0 

7.59 2.4 5.3 29.0 36.7 

pH 

. 
9.7 .. 

9.4 
-
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TEST NO, 10 

Purpose: 

Procedure: 

Feed: 

Conditions: 

HJ. Cond 1 
2 
3 

Bulk Rougher 1 
2 

To repeat the conditions of Test 3, but add 20 git A317 to the HJ. Conditioner. 

As for Test 3. 

-1000 grams of Faro Tailing Composite DV pH <7. 

Reagents Added, grams per tonne Ttms. minutes 

ca(OH)2 BPW CuS04 A317 M2030 Grind Cond. Froth pH 

5000 300 . 0 - . 5 - 10.2 
- . 350 - . . 5 . 9.7 
- - - . 20 10 - 10 ~ . 

- - . - . - 1 5 9.4 . . - 5 5 0 1 3 -

METALLURGICAL RESULTS 

Product Weight ~ys,% % Diw'ibutlon 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cone 1 59.4 6.33 2.74 6.78 27.1 37.3 
2 Bulk Rougher Cone 2 35.4 3.n 1.14 2.42 6.7 7.9 
3 BlJlk Rouaher Tail 844.1 89.90 0.47 0.7 66.1 54.7 

Head (Cale) 938.9 100.0 0.64 1.15 100.0 100.0 

Bulk Rougher Cone. 1+2 10.10 2.1 5.2 33.9 45.3 



Purpose: 

Procedure: 

Feed: 

Conditions: 

HJ.Cond 1 
2 
3 

Bulk Rougher 1 
2 

36 

1 

The first in a series of tests to examine the effect of pH on DV Faro Tailing 
Composite DV pH <7. 

As shown below. 

-1000 grams of Faro Tailing Composite DV pH <7. 

Raage~ Added. grams per kmne Tme, minutes 

Ca(OH)2 CuS04 BPW Mod A317 Grind Cond. Froth 
M2030 

3000 0 400 - - - 5 -
- 350 - - - - 5 . 
- - - 16 30 D 10 -

- - - - - . 1 4 
- - G 4 5 - 1 2 

METALLURGICAL RESULTS 

Product Weight A-p,% % Distribution 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cone 1 252.1 Z'l.15 0.74 1.92 30.8 48.3 
2 Bulk Rougher Cone 2 107.7 11.60 0.73 1.54 13.0 16.5 
3 Bulk Rouoher Tail 568.6 61.25 0.6 0.62 56.3 35.2 

Head (cak:) 928.4 100.0 0.65 1.08 100.0 100.0 

Butk Rougher Cone. 1+2 38.75 0.7 1.8 43.7 64.8 

pH 

7.2 
-
-
0 

-



Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

3.7 

To repeat the conditions of Test 11, but at higher pH. 

As for Test 11 with 5000 git lime. 

-1000 grams of faro Tailing Composite DV pH <7. 

Reagents Added, grams per tonne Time. minutes 

Ca(OH)2 Ct.lS04 BPW Mod A317 MIBC Grind Cond. Froth 
M2030 

HJ. Condition 1 5000 - 400 - - - - 5 -
2 - 350 - - e - - 5 -
3 - - - 15 25 8 . 10 -

Buk Rougher 1 0 - - . - e - 1 4 
2 - - - B 10 . - 1 2 

METALLURGICAL RESULTS 

Product Weight Aasp,% %D~ 
g % Pb Zn Pb' Zn 

1 Bulk Rougher Cone 1 1462 17.89 1.42 3.4 39.7 52.6 
2 Bulk Rougher Cone 2 182.9 22.38 0.39 0.74 13.6 14.3 
3 Bulk !"1- ...ah-• Tail 488.3 59.74 0.5 0.64 46.7 33.1 

Head (calcl 817.4 100.0 0.64 1.16 100.0 100.0 

40.26 0.8 1.9 53.3 66.9 

pH 

-
-

9.8 

-
-

I 



Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

HJ. Condition 1 
2 
3 

Bui< Rougher 1 
2 

38 

To repeat the conditions of Test 11 and 12, at higher pH. 

Similar to Tests 11 and 12. 

-1000 grams of Fam Taing Conp:,site DV pH <7. 

Reagents Added. grams per tonne 

Ca(OHb euso, BPW Mod A317 MISC 
M2030 

8000 & 400 "' . -
0 350 e . .. 0 

- .. . 15 25 8 

- - ~ . e . 
- - - 10 10 -

METALLURGICAL RESULTS 

Tma. minutes 

Grind Cond. Froth 

0 5 . 
- 5 0 

- 10 -
- 1 4 
. 1 2 

Product Weight· AUl!p.% % Dlmlbutlon 
g % Pb Zn Pb Zn 

1 Bu1k~Conc1 92.5 9.74 2.79 6.76 43.4 60.4 
2 Bulk Rougher Cone 2 37Ji 3.95 1.32 1.n 8.3 6.4 
3 Bulk Ro,uaher Tail 819.7 86.31 0.35 0.42 48.3 33.2 

Head (cale) 949.7 100.0 0.63 1.09 100.0 100.0 

13.69 2.4 5.3 51.7 66.8 

pH 

-. 
11.3 

-. 



Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

HJ. Condition 1 
2 
3 

Bulk P.ougher 1 
2 

3.9 

14 

To repeat the conditions of Tests 11 to 13 at higher pH. 

Similar to Tests 11 to 13. 

-1000 grams of Faro Tailing Composite DV pH <7. 

Reagents Added. grams per tonne 

Ca(OH)i CuS04 BPW Mod A317 MISC 
M2030 

10000 - 400 - - . 
. 350 - e . 0 

- - . 15 25 8 

- . - - - -
- - C 8 10 -

METALLURGICAL RESULTS 

Product Weight Auays,% 
g % Pb Zn 

1 Bulk Rougher Cone 1 772. 8.14 2.88 7.81 
2 Bulk Rougher Cone 2 55.8 5.88 1.31 UM 
3 Bulk Rouch« Tail 815JJ 85.98 0.35 0.4 

Head Ccalcl 948.8 100.0 0.61 1.10 

Bulk Rougher Cone. 1 +2 14.02 2.2 5.4 

Time. minutes pH 

Grind Cood. Froth 

- 5 0 . 
- 5 - -
- 10 . 11.5 

- 1 4 a 

- 1 2 -

% Distribution 
Pb Zn 

38.3 58.3 
12.6 10.4 
49.1 31.3 

100.0 100.0 

50.9 68.7 
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Purpose: To repeat the conditions of Test 14, but reduce the depressant BPW addition to 
200 git. 

Procedure: As indicated below. 

Feed: -1000 grams of Faro Tailing Composite DV pH <7. 

Conditions: 

Stage Rugents Added. grams per tonne Tme. minutes pH 

Ca(OHb QJSO, BPW Med A.317 MIBC Grind Cond. Froth 
M2030 

HJ. Condition 1 10000 . 200 .. - - 0 5 - . 
2 - 350 - .. - - - 5 - - .. -
3 . . - 15 25 8 - 10 - 11.5 

Bulk Rougher 1 .. . - - 0 - - 1 4 -
2 - .. - 8 10 0 - 1 2 -

METALLURGICAL RESULTS 

Product Weight Auap.% % Distribution 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cone 1 80.6 8.11 3.11 8.24 40.5 59.8 
2 Bulk Rougher Cone 2 47.3 4.76 1.36 2.13 1().4 9.1 
3 Butk~-............. Tm1 866o5 ffl.14 0.35 0.4 49.1 31.2 

Head (calc) 994.4 100.0 0.62 1.12 100.0 100.0 

Sulk Rougher Cone. 1+2 12.86 2.5 6.0 50.9 68.8 



Purpose: 

Procedure: 

Feed: 

Conditions: 

41 

To repeat the conditions of Test 14 but eliminate the BPW. 

Simila.rto Test 15, but without BPW addition. 

-1000 grams of Faro Tailing Col'll)Osite DV pH <7. 

Stage Reagents Added. grams per tonne Time. minutes 
...... -. 

Ca(OH)2 CuS04 BPW Mod A317 MISC Grind Coml Froth 
M2030 

HJ. Condition 1 10000 .. - - - - ~ 5 . - .. ~_. 

2 - 350 - .. & - - 5 . 
3 - .. - 15 25 8 . 10 ~ 

Bulk Rougher 1 - .. 0 - Q . - 1 4 
2 . .. - 8 10 . - 1 2 

METALLURGICAL RESULTS 

Product Weight A.nays,% % Distribution 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cone 1 60.5 6.03 3.92 10.6 38.0 57A 
2 Bulk Rougher Cone 2 43.2 4.31 1.48 2.7 10.2 10.4 
3 Bulk Rouaher Tail 899.4 89.66 0.36 0.4 51.8 32.2 

Head (calc) 1003.1 100.0 0.62 1.11 100.0 100.0 

10.34 2.9 7.3 48.2 67.8 

Bulk Ro. Tall Tat No: 16 

Microns Mesh Weight "%Weiaht 
Grams Ind. Cum. Passina 

589 28 4.8 2.0 2.0 98.0 
417 35 2..1 1.1 3.2 96.8 
295 48 5.5 2.3 5.5 94.5 
208 65 6.8 2.9 8.4 91.S 
147 100 14.8 6.3 14.6 85.4 

104 150 18.9 8.0 22.6 n.4 
74 200 23.5 9.9 32.5 67.5 
53 270 27.2 11.5 44.0 56.0 
38 400 24.0 10.1 54.1 45.9 
-38 --400 108.6 45.9 100.0 -

Total 235.8 100.0 - -
117 µ.m 

J:ii 

-
. 

11.5 

-
. 
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17 

Purpose: To repeat the conditions of Test 16, but regrind the tailing and omit lime from the 
HICstage. 

Procedure: As shown below. 

Feed: -1000 grams ot Faro Tailing Co"l)Osite DV pH <7. 

Grind: 6 mirutes at 65% soflds in a laboratory rod milt 

· Conditions: 

Reagents~ grams per tonne Tme.minutn 

Ca(~ CuS04 M2030 A317 MISC Grind Cond. Froth pH 

Grind 10000 - .. .. - 6 .. . -
HJ. Cond 1 . .. .. . a .. 0 . -

2 - 350 - .. .. .. 5 .. -
3 - - 15 25 . & 10 - -

BulkRo 1 .. - .. - .. - 1 3 -
2 .. .. 5 8 - . 1 2 -

METALLURGICAL RESULTS 

Product Weight Anaya,% % Distribution 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cane 1 100.9 9.88 3.69 8.79 57.3 78.6 
2 Bulk Rougher Cone 2 45..5 4.45 1.29 1.26 9.0 5.1 
3 Bulk Rouah« Tail 875.3 85.61 0.25 0.21 33.7 16.3 

Hudtcak:) 1021.7 100.0 0.64 1.10 100.0 100.0 

Bulk Rougher Cone. 1+2 14.33 2.94 6.45 66.3 83.7 



Purpose: 

Procedure: 

Feed: 

Grind: 

Conditions: 

Grind 
H.I. Cond 1 

2 
3 

Bulk Ro 1 
2 

Regrind (PM) 
HJ. Cond 

Buk 1st Cl 
Suk 1st Cl Scav 
Bok 2nd Cl 
Buk3rdCI 
Bulk 4th Cl_ 

43 

A preUrrnnary cleaning test on Faro Tailing Composite DV pH < 7 using the rougher 
conditions of Test 17. 

As shown below. 

-2000 grams of Faro Tailing Composite DV pH <.7. 

12 mirutes at 65% solids in a laboratory rod mill. 

Reagents Added, grams par tonne Tune. minutes 

Ca(OH)2 CuS04 M2030 A.317 MIBC Grind Cond. Froth 

10000 . - - - 12 - -
- - - - - - 0 -. 350 - - - . 5 -. - 15 25 - - 10 -

- - - - - - 1 4 
- - 5 8 - 1 3 

1000 80 - - - 25 - -
- - 5 10 - - 15 -

- - - - - - 1 4 
- - - - - - 1 3 

50 - - - - - 1 3 
20 - - - - G 1 2 
20 - - - - - 1 2 

pH 

...... 

-
11.4 
. 
. 

-
-
-
-

1U3 
-

11.5 
11.5 
11.5 

METALLURGICAL RESULTS 

Product Weight Anays,%,g/t % Distribution 
g % Pb Zn Ag Pb Zn Ag 

1 Bulk 4th Cleaner Cone 62.8 3.21 7.72 23.2 110 40.4 70.6 27.5 
2 Bulk 4th Cleaner Tail 7.1 0.36 6.37 8.29 108 3.8 2.9 3.1 
3 Bulk 3rd Cleaner Tait 8.5 0.43 4.82 6.03 130 3.4 2.5 4.4 
4 Bulk 2nd C!Ganar Tail 17.0 0.87 2.16 2.29 38.8 3.1 1.9 2.6 
5 Bulk 1st C1 Saw Cone 15.0 o.n 1.37 1.78 24.8 1.7 1.3 1.5 
6 Bulk 1st Ci Scav TaH 245.2 12.53 0.63 0.45 12.9 12.9 5.3 12.6 
7 Bulk Rouaher Tail 1600.8 81.82 0.26 0.2 7.6 34.7 15.5 48.4 

Head teak:) 1956.4 100.00 0.61 1.05 12.9 100.0 100.0 100.0 

---

1·2 Bulk 3rd Cleaner Cone 3.57 7.58 21.7 110 44.2 73.5 30.5 
1·3 Suk 2nd Cleaner Cone 4.01 7.28 20.0 112 47.6 76.0 34.9 
1-i- Suk 1st C~mr Cone 4.88 6.37 16.8 98.9 50.7 n.a 37.5 
1°5 Bok _1st C!+Cl Scav Cones 5.64 5.69 14.8 88.9 52.4 79.1 39.0 
1..S Bulk Rougher Cone 18.18 2.20 4.90 36.5 65.3 84.5 51.6 
6·7 Bulk Ro+1st Ct Scav Tails 94.36 0.31 0.23 8.30 47.6 20.9 61.0 
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TEST NO, 19 

Purpose: 

Procedure: 

Feed: 

Grind: 

Conditions:. 

Stage 

To repeat the conditions of Test 18, but use S0200 in the bulk cleaners. 

Similar to Test 18. 

-2000 grams of faro Tailing Composite DV pH < 7. 

12 mirotes at 65% solids in a laboratory rod milt 

.Reagents Add@d, grams per tonne Tme. minutes ?1 

Ca(OH)2 euso_. M2030 A317 MISC SD200 Grind Cond. Froth 

Grind 10000 - - - - . 12 - . -
HJ.Cond 1 - - - - - - - 0 . -

2 - 350 . 0 - - - 5 - 11.5 
3 . - 15 25 - - - 10 - -

Bulk Rougher 1 - - - - - .. - 1 4 -
2 - - 5 10 - - - 1 3 -

Bulk Regrind 1000 - - - - 50 25 - - -
H.L Condition - - 5 10 - - - 15 - . 
Bulk 1st Cleaoor 0 - . - - - - 1 4 11.8 
Bulk 1st Cl Scav - - 2 4 - - - 1 2 -
Buk 2nd Cleaner 100 - . - - 20 - 1 3 11.5 
Buk 3rd Clean« 50 - - - . 20 - 1 2 11.5 
Bult 4th Cieaner so - - - - 20 - i 2 11.5 

METALLURGICAL RESULTS 

Product Weight Anays1%,glt % Distribution 
g % Pb Zn Ag Pb Zn Ag· 

1 Bulk 4th Cleaner Cone 35.3 L75 6.88 28.6 89.3 19.2 46.9 12.9 
2 Bulk 4th Cleaner Tail 19.9 0.99 6.69 13.7 83.5 10.5 12.7 6.8 
3 Bulk 3rd Cleaner Tail 2fU 1.32 4.65 7.56 66.3 9.8 9.3 7.2 
4 Bulk 2nd Cle.i"ner Tail 43.1 2.13 2.74 3.54 43.5 9.3 7.1 7.7 
5 Bulk 1st C! Scav Cone 26.4 1.31 1.61 1.58 27.7 3.4 1.9 3.0 
6 Bulk 1st Ci Scav Tan 210.9 10.44 0.76 0.6 15.1 12.6 5.9 13.0 
1 Sulk Rouahef' Tall 1657.9 82.07 0.27 0.21 7.3 35.3 16.2 49.5 

Head (calc) 2020.1 100.00 0.63 1.07 12.1 100.0 100.0 100.0 

1·2 Bulk 3rd Cleaner Cone 2.73 6.81 23.2 87.2 29.6 59.6 19.7 
1-3 Bulk 2nd Cleaner Cone 4.05 6.11 18.1 80.4 39.4 68.9 26.9 
1-4 Bulk 1st Cleaner Cone 6.18 4.95 13.1 67.7 48.7 76.0 34.5 
1·5 Bulk 1st Cl+CI Scav Cones 7.49 4.36 11.1 60.7 52.1 77.9 37.5 
1o6 Bulk Rougher Cone 17.93 2.27 4.98 34.1 64.7 83.8 50.5 
6·7 Bulk Ro+ 1st Cl Scav Tails 92.51 0.33 0.25 8.18 47.9 22.1 62.5 
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.TEST NO. 20 

Purpose: To examine the effect of depressant SW2 in bulk concentrate upgrading. 

Procedure: . As indicated below. 

Feed: 2 x 2000 grams of Faro Taifing Composite DV pH <7. 

Grind: 12 minutes at 65% solids in a lab rod mm. 

Conditions: 

Stage Reagents Added, grams per tonne Time. minutes pH 

Ca(OH)2 CuS04 M2030 A:317 MISC SW2 Grind Corid. Froth 

Grind 10000 . - - . - 12 - - -
HJ. Cond 1 - - - - - ~ - 0 - 10.8 

2 . 350 - - - - 5 - -
3 - - 15 25 - - - 10 - -

Bulk Rougher 1 - - - - - - - 1 4 -
2 . - 4 5 - - - 1 4 . 

Buik Regrind 1000 - . - - 150 35 - - -
HJ. Condition - - . 5 6 . - 15 .. -
Bui< 1st Cleaner - . - - - - - 1 4 11.7 
Buk 1st Cl Scav - - 2 2 - - - 1 3 -
Bulk 2nd Clu.Mr 100 - - . - 20 . 1 4 11.7 
Bulk 3rd Cleaner 100 - - - - 20 - 1 3 11.7 
Bulk 4th Cleaner 100 - . - . 20 - 1 2 11.9 

METALLURGICAL RESULTS 

Product Weight ~,%,git %~ 
g % Pb Zn Ag Pb Zn Ag 

1 Suk 4th Cieanar Cone 47.4 1.26 3.58 33.9 67.9 1.8 4US 6.9 
2 auk 4th Cklaner Tail 29.6 0.79 5.66 17 84.8 7.7 13.0 5.4 
3 Buk3m Clean.Tan 42.3 1.13 3.93 5.38 58.9. 1.6 5.9 5.4 
4 Bui< 2nd Ckianer Tail 104.1 2.77 2.24 2.2 33.5 10.7 5.9 7.5 
5 BtJk 1st Cl Scav Cone 54.3 1.45 5.02 5.8 64.3 12.5 8.2 7.5 
6 Buk 1st Cl ScaY TaH 550.2 14.65 0.8 0.56 15.1 20.2 8.0 17.9 
7 auk Rouat.r TaH 2927 .. 8 77.96 0.25 0.23 7.8 · 33.6 17.4 49.3 

Head (cak:) 3755.7 100.00 0.58 1.03 12.3 100.0 100.0 100.0 

M! Suk 3rd Cleaner Cone 2.05 4.38 VA, 74.4 --
15.5 54.6 12.4 

1-3 Suk 2nd CIHMf Cone 3.18 4.22 19.6 68.9 23.1 60.5 17.7 
1-4 Suk 1st Clean« Cone 5.95 3.30 1Ui 52.4 33.8 66.4 25.3 
1·5 B4Jk 1st Cl+CI Scav Cones 7.39 3.63 10.4 54.7 46.3 74.6 32.8 
1-6 Suk Roughar Cone 22J)4 1.75 3.85 au 66A -82.6 50.7 
6-7 auk Ro+ 1st Cl &av Tails 92.61 0.34 0.28 8.95 53.7 25:4 67.2 
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TEST NO, 21 

Purpose: 

Procedure: 

To repeat the conditions of Test 20, but add depressant SW2 to the bulk grind. 

As indicated below. 

Feed: 2 x 2000 grams of Faro Tailing Co"1)0Site DV pH <7. 

Conditions: 

Stage Reagents Added. grams per tonne Time. minutes 

Ca(OH)2 CuS04 M2030 A317 MIBC SW2 Grind Cood. Froth 

Grind 10000 - . - - 100 12 - . 
H.I. Cond 1 - . - - - - - 0 -

2 - 350 - - . - 5 -
3 - - 15 25 . - - 10 -

Bulk Rougher 1 - . . - - . - 1 4 
2 - - 5 10 - . . 1 4 

Bulk Regrind 1000 100 - - - 100 35 - -
H.L Condition - - - 5 4 . . . 15 -
Buie 1st Cleaner - - . - - - . 1 4 <, 

Buie 1st Cl Scav .. . . 5 2 e - 1 3 
Bulk 2nd Cleaner 100 - . - . - 20 - 1 4 

- - e . 2 - . 1 1 
Bulk 3rd Cleaner 100 - - . . 20 .. 1 4 

0 - . - 2 . - 1 1 
Buk 4th Cleaner 100 . . - - 20 - 1 3 

METALLURGICAL RESULTS 

Product Weight ~,%.,git %~ 

9 % Pb Zn Ag Pb Zn 

1 auk 4th Cleaner Cone 12.1 1.92 5.13 312 83 15.8 57.9 
2 Buk4th~TaH 33.7 0.90 5.42 7.81 73.9 1.8 6.8 
3 Bulk 3rd C•nar Tail 64.5 1.12 2.91 2.42 41.1 8.0 4.0 
4 Bui< 2nd Clean« Tali 154.9 4.12 1.59 1.00· 24.2 10.5 4.3 
5 Bui< 1st Cl Scav Cone 47.5 1.26 2.56 2.41 40.9 5.2 2.9 
6 Suk 1st Cl Scav Tail 455..0 12.11 0.71 0.45 13.S 13.8 5.3 
1 Buk Aouoher Tail 2929:t 11/R 0.31 0.25 8.4 38.8 18.8 

Headicalcl 3756.8 100.00 0.62 1.()3 12.1 100-.C) 100.0 

1°2 Suk 3rd Cleaner~ 2.82 5.22 23.1 80.1 23.6 64.6 
1-3 Suk 2nd c~ cane 4.53 4.35 15.7 65.3 3U3 68.6 
1~ Suk 1st Cleaner Cone S.66 3.03 8.1 45.1 42.2 73.0 
1°5 Suk 1st CkCI Sea\' Cora {t92 2.97 7.9 45.1 47.4 15.9 
1-6 Bl* Roogoor Cone 22.03 1.13 3J!1 Z!.7 61.2 .81..2 
6--7 Buie Ro+ 1st Cl Scav Tails 90.08 0.36 0.28 9.09 52.6 24.1 

pH 

-
10.6 
-
-
-
-
-. 

11.0 
-

11.7 
-

11.8 
-

11.9 

Ag 

12.6 
5.2 
5.6 
1.9 
4.1 
12.9 
51.7 
100.0 

17.8 
23.4 
31.3 
35.4 
48.3 
64.6 
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Purpose: As for Test 17, but with a 3 minute grind. 

Procedure: As shown below. 

Feed: -1000 grams of Faro Tailing Co~site DV pH < 7. 

Grind: 3 miootes at 65% solids in a laboratory rod mill. 

Conditions: 

Reagents Added, grams per tonne Tme, minutes 

Ca(OH~ Cu$04 M2030 A317 MIBC Grind Cond. Froth pH 

Grind 10000 . - - . 3 - - -
HJ. Cond 1 - - - - - - 0 - -

2 - 350 - . . - 5 - -
3 - . 15 25 . - 10 - -

Bulk Rougher 1 . ~ . - - - - 3.5 11.9 
2 - - 5 a 5 - - 2.5 11.0 

METALtURGICAL RESULTS 

Product Weight Anap.;% % Distribution 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cone 1 83.8 8.80 3.32 8.8 46.3 69.7 
2 Bulk Roughaf Cone 2 32.1 3.31 1.45 1.64 7.1 5.() 

3 Bulk FbooherTail 836.5 87J33 0.33 0.32 45.9 25.3 
Head tea~) 952.4 100.0 0.63 1.11 100.0 100.0 

Bulk Rougher Cone. 1 +2 12.11 1 2.ao 6.82 54.t 74.7 



JEST NO, 23 
Purpose: To evaluate the effect of grind time on pH >7 tailings. 

Procedure: Similar to Test 22 with lower lime. 

Feed: -1000 grams of Faro Tailing Composite DV pH >7. 

Grind: 3 minutes at 65% solids in a laboratory rod mil 

Conditions: 

Reagents Added, grams per tonne Tme. minutes 

Ca(QHb Cu$04 M.2030 A311 MISC Grind Corid. Froth pH 

Grind 1000 0 . - - 3 - - ~ 

H.L Cond 1 - - - - - 0 0 - G 

2 e 380 & - 0 - 5 - . 
3 - 0 15 25 - 0 10 . -

Buie Rougher 1 . - @ - 25 - 1 3.5 8.9 
2 ., - 5 8 10 - 1 2.5 -

METALLURGICAL RESULTS 

Product We~ Assays1% %~ 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cone 1 104.5 11.32 2.88 5.5 46.0 54.0 
2 Bulk Rough« Cone 2 s~t1 5.86 1.59 2.84 13.1 14.4 
3 Bulk ~oor TaH 764.5 82.82 0.35 0.44 40.9 31.6 

Head (eaic) 923.1 100.0 0.71 1.15 100.0 100.0 

17.18 4.59 59.1 68.4 



TEST NO, 24 

Purpose: 

Procedure: 

Feed: 

Grind: 

Conditions: 

As for Test 23, but with a 6 minute grind. 

As shown below. 

-1000 grams of Faro Tailing Composite DV pH > 7. 

6 mirutes at 65% solids in a laboratory rod milt. 

Reagents Added, grams per tonne Tme. minutes 

Ca<C>Hn euso, M2030 A.317 MIBC Grind Cond. Froth 

Grind 1000 - - - - 6 - -
H.I. Ccnd 1 - - - . - . 0 -

2 - 380 - Q - - 5 -
3 - - 15 25 - - 10 -

Bulk Rougher 1 - - - - 25 - 1 3.5 
2 - - 5 8 - - 1 2.5 

METALLURGICAL RESULTS 

Product Weight A9-Mp,% %Dlstributkm 
g % Pb Zn Pb Zn 

1 Bulk Rough« Cone 1 82.2 9.26 3.56 6.97 47.1 57.2 
2 Bulk Rougher Cone 2 48.8 5.50 1.62 3.19 12.7 15.6 
3 Bulk Rougher Tait 756.4 85.24 0.33 0.36 40.2 ZT.2 

Head (call:) 887.4 100.0 0.70 1.13 100.0 100.0 

Bulk Rougher Cone. 1+2 14.76 2.84 5.56 59.8 72.8 

pH 

-
-
-
-

8.8 
·-
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Purpose: The first in a series of tests to evaluate ooiledor nigh intensity conditioning time. 

Procedure: Condition the pulp in a 2 l Denver cell at 1200 rpm for 2 stages then place the 
pulp in the high intensity conditioning ooH and dilute the pulp until the blades 
am covered. Concfrtion for 5 minutes then transfer the pulp to a 4L 
ceil and float 2 bulk roughers. 

Feed: 1000 grams of Faro Tailing Col"fl)Osite DV pH >1. 

Conditions: 

Stage Reagents Added, grams per tonne Tme. minutes 

Ca(0Hl2 SW2 CYS04 A.317 M2030 MEC Grind Cond. Froth 

Condition 1500 300 . . . e . 5 . 
Condition - - 350 - .. - . 5 -
HJ. Conditbn - - . 25 10 . . 5 . 
BukRoughar1 - - - - - 5 . 1 5 

2 - . . 15 5 0 - 1 3 
.. 

METALLURGICAL RESlJl TS 

Product Weight ~p,% %D~ 
g % Pb Zn Pb Zn 

1 Bulk~Cooo1 65..5 6.92 2.39 6.1 ZU) 36.5 
2 Bulk~Conc2 58.6 5.98 2.12 3.4 17.6 17.6 
3 Bulk:- _ TaH . 824.0 87.09 0.49 0.61 59.4 45.9 

HNd(calc) 946.1 100.0 0.72 U6 100.0 100.0 

12.91 2.26 4.85 40.6 54.1 

pH 

11.9 
11.6 

. 
10.5 

. 



T 

Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

5 l 

As for Test 25 tut increase HIC time to 1 O minutes. 

As indicated below. 

1000 grams of Faro Tailing Composite DV pH <7. 

Reagents Added. grams per tonne 

Ca{OH)2 SYl2 euso, A317 M2030 MIBC 

~ 

Condition 1500 300 a e . . 
Condition e - 350 . - . 

H.L Condition - - . 25 10 15 
Buk FbughM 1 0 . - .. - -

2 .. - - 15 5 -

METALLURGICAL RESULTS 

Product Weight AMll~% 
g % Pb Zn 

1 SUik Rougher Cone 1 105.5 11.37 2.68 5.88 
2 Bulk Rougher Cone 2 62.9 6.78 1.58 2.08 
3 Bulk;"' __ .·~· Tail 159.1 SUM 0.38 0.42 

Head Ccak:l 927.5 100.0 0.72 1.15 

Bulk Rougher Cone. 1+2 r 1a.1s 4.46 

Tame, mim . .rtes pH 

Grind Cond. Froth 

. 5 - 11.9 

. 5 - -

. 10 - . 
··-· . - s 10.5 

0 1 3 -

%~ 
Pb Zn 

42..2 S!U) 
14.8 12.2 
43.0 29.8 
100.0 100.0 

57.0 70.2 



,, 
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JEST NO, 27 

Purpose: 

Procedure: 

Feed: 

Conditions: 

.Stage 

As for Test 25, but increase HIC time to 15 minutes. 

As indicated below. 

1000 grams of Fam Tailing Composite DV pH > 7. 

Reagents Added. grams per tonne Tmet minutes 

Ca{OH)! SW2 euso,. A317 M2030 MiBC Grind Cond. Froth 

Condition 1500 300 0 0 .. .. ~ 5 D 

Condition .. - 350 e - .. 0 5 0 

H.l Condition - - - 25 10 15 - 15 e 

Bulk Rougher 1 .. .. - - e - . 0 5 
2 - .. G 15 5 e . 1 3 

METALLURGICAL RESULTS 

Product Weight A8:Nys,% %~ 
g % Pb Zn Pb Zn 

1 Bulk FkMJgher Cone 1 612 6.62 2.79 6..81 25.S 39.6 
2 Buk~Cone2 91 .. 1 9J16 2.35 :us 3UJ 30.6 
3 Bulk:- Tall 771.S 83.51 0.37 0.41 42.6 29.8 

HMd(calc) 923.8 100.0 o:n us 100.0 100.0 

16.49 2.53 57.4 70.2 

pH 

11.8 
. 

. 
10:s 
-
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JEST NO, 28 

Purpose: As for Test 25 but increase HIC time to 20 minutes. 

Procedure: As for Test 27, but increase HIC time from 15 to 20 minutes 

Feed: 1000 grams of Faro Tailing at pH 7.5. 

Conditions: 

Stage RN.gem Added. grams per tonne Time. mim.rtes ~ 

Ca(OH)2 SVl2 CuS04 A317 M2030 MISC Grind Cood. Froth 

Condition 1500 300 . - - - ~ 5 - 11.9 
Condition . e 350 - - . - 5 - -
H.L Condition G . . 25 10 15 - 20 - -
Bulk Rougher 1 - . - - - - - - 5 10.5 

2 . . - 15 5 . - 1 3 -

METALLURGICAL RESULTS 

Product Weight A-..~,% %Dlmlbutkm 
g % Pb Zn Pb Zn 

1 Bulk~Conc1 49.6 5.21 2.86 7.28 20.1 33.5 
2 Bulk Rougher Cone 2 SU 5..98 3.05 5.11 24.3 30.1 
3 Bulk Rougher Tai! 838.1 &a76 (t47 CU7 55.6 36.4 

Head (calcl 942.0 100.0 0.75 1.15 100.0 100.0 

2.96 . · 1 6..48 44.4 63.6 



5.4 

Purpose: Toe first in a series of tests to investigate the effect of various speeds of HIC. 

Procedure: As for Test 25, but with an HIC speed of 600 rp,n for 10 minutes. 

Feed: 1000 grams of Fam Tailing Composite DV pH > 7. 

Conditions: 

Stage Rngem Added, grams per tonne Time. minutes pH 

CaCOH>2 SW2 euso, A.317 M2030 MISC Grind Cond. Froth 

Condition 1500 300 e - - - e 5 - 11.9 
Condition - - 350 e - 0 .. 5 - -
H.L Condition 0 - - 25 10 15 - 10 - -~- -
Buk Rougher 1 - . . - .. - - - 5 10.5 

2 - .. - 15 5 - 0 1 3 -

METALLURGICAL RESULTS 

Product Weight Anaya,% %~ 
SI '% Pb Zn Pb Zn 

1 Bulk~Cone1 64.8 1.04 2.66 6.11 25.6 37.1 
2 Bulk~Cone2 68..4 1a43 2.02 3.14 20.5 20.1 
3 Bulk:-__ :._ -Tait 787 .. 1 SS.53 ().46 0.58 53.8 42.8 

Head(ealc) 920.3 100.0 0.73 1.16 100.0 100.0 

14.47 4.58 46.2 57.2 
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TEST NO, 30 

Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

Condition 
Condition 

H.l Condition 
Bulk Rough« 1 

2 

As for Test 29, but with an HiC speed of 900 rpm. 

As indicated below. 

1000 grams of faro Tailing Co"l)Osite DV pH > 7. 

Reagents Added, grams per tonne 

Ca(OH)2 SW2 CuS04 A317 M2030 

1500 300 . - e 

e . 350 e -
~ - - 25 10 
0 - - - -. . - 15 5 

METALLURGICAL RESULTS 

Product W@ight Anaya,% 
g % Pb Zn 

1 Bulk Roughef Cone 1 &U 6.96 3.04 7.EI 
2 Bulk Roughef Cone 2 8Ui 9.10 1.94 2.75 
3 Bulk;- . 

Tall 119.1 83.95 (t4 (US 
HMd(ealc)· 928.8 100.0 0.72 1.16 

her Cone. 1 +2 16.05. 4.84 

TmG, minutes pH 

MIBC Grind Cond. Froth 

- . 5 . 11.9 
- - 5 . . 

15 - 10 - -
- - . 3 10.5 
- - 1 5 -

'%~ 
Pb Zn 

29.2 45.3 
24.4 21.S 
46.4 33.2 
100.0 100.0 

66.8 



Purpose: 

Procedure: 

Feed: 

Conditions: 

56 

1 

To repeat the conditions of Test 27, but omit depressant SW2. 

Similar to Test 27. but ~ut SW2 depressant 

-1000 grams of Faro Tailing Composite DV pH >7. 

Reagents Added. grams per tonne Tune. minutes 

Ca(OH)2 euso, A317 M2030 MISC Grind Cond.. Froth 

Condition 1500 . - . .. - 5 -
Condition - 350 - . - - 5 -
HJ. Condition G - 25 10 15 . 15 . 
BukRough•1 . - . . - . - 5 

2 0 - 15 5 m e 1 3 

METALLURGICAL RESULTS 

Product Weight AsNya.% %~ 
g " Pb Zn Pb Zn 

1 Sulk~Conc1 54..0 6.28 2.92 7.82 Zlo1 4U) 
2. Bu1k~Conc2 55.4 6.44 2.43 3.38 23.6 18.2 
3 Bulk:--. ..... Taff 750.1 87.28 0:11 0..56 48.1 40.8 

Haadfcale) 860.1 100.0 0.66 120 100.0 100.0 

12.72 2.f!il 5.57 51.3 59.2 

pH 

11.7 
. 
~ 

10.5 
0 



Purpose: 

Procedure: 

Feed: 

Conditions: 

5.7 

To repeat the conditions of Test 27 ~ but use 150 git of SW2 depressant. 

As indicated below. 

1000 grams of Fam Tailing Composite DV pH >7. 

Stage Reagents Added~ grams per tonne Ttme, minutes 

Ca(OH)2 SW2 euso, A.317 M2030 MIBC Grind Cond. Froth 

Condition 1500 150 . .. - - - 5 -
Condition a ~ 350 - - . - 5 0 

H.l Condition - - - 25 10 15 - 15 . 
Bui< Pough« 1 0 - - - - - - - 5 

2 - - - 15 5 - . 1 3 

METALLURGICAL RESULTS 

Product Weight Anap.% %~ 
g % Pb Zn Pb Zn 

1 Bu1k~Conc1 91.0 9.83 2.04 4.51 28.2 38.4 
2 Bu1k~CMC2 58.4 6.31 224 3.7 19.9 20.2 
3 Bulk"'"' . Tall 776.4 83.88 0.44 0.57 51.9 41.4 

Head Ccalcl 925.8 100.0 0.71 1.15 100.0 100.0 

2..12 4.19 .ita.1- 58.6 

pH 

11.8 
-
-

10.5 
-



Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

HJ.Ccnd 1 
2 
3 

Bulk Rougher 1 
2 

58 

To repeat the conditions of Test 25, but use high intensity conditioning in an 
3 stages of conditioning. 

As indicated below. 

1000 grams of Faro Tairmg ~site DV pH >7. 

Reagents Added. grarns per t.onne Tame.minutes 

Ca(OH)2 SW2 euso_. A.317 M:2030 MIBC Grind Cood. Froth 

1500 300 - .. 0 . ~ 5 . 
- - 350 - - - - 5 -. - . 25 10 15 0 5 . 

.. - - 0 - 10 - . 1 s .. . . 15 5 5 - 1 s 

. METALLURGICAL RESULTS 

Product Weight Asay.,% %D~ 

G % Pb Zn Pb Zn 

1 Bulk~Conc1 118.S 12.82 1.98 4.84 35.8 52.8 
2 Bulk~Conc2 8113 9.55 1.44 2.15 19.4 17..5 
3 Bulk:" Tail 717.S 77.63 (t41 «US 44-8 29.7 

Head(eatc) 924.3 10(t0 0.71 1$18 100.0 100.0 

1.75 3.69 

pH 

10.7 
. 
. 

-· 

10.6 
-



Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

59 

To repeat the conditions of Test 33, but increase the length of high intensity 
conditioning time with collector to 10 minutes. 

As indicated below. 

1000 grams of Faro Tailing Composite DV pH >7. 

Reagents Added, grams per tonne -Time. minutes 

Ca(OH)2 SW2 CuSO.i A.317 M2030 MIBC Grind Cood. Froth 

HJ.Cond 1 1500 300 - . 0 - - 5 -
2 - - 350 - - . - 5 -
3 - . - 25 10 15 - 10 -

Bulk Rougher 1 - - - - . 10 - 1 5 
2 - - - 15 5 5 - 1 3 

METALLURGICAL RESULTS 

Product Weight Anaya,% %[)~ 
g % Pb Zn Pb Zn 

1 Bulk Rougher Cone 1 142..3 15.25 1.91 4.3 41.0 56.6 
2 Buik~Conc2 1oa1 11.44 1.16 1.57 18.7 15.5 
3 Bt* Rouaher Tall 684.0 13.31 0.39 0.44 40.3 Z'l.9 

Headlcaicl 933.0 100.0 0.71 1.16 100.0 100.0 

Bulk Rough«Conc.1+2 1.59 3.13 59.7 72.1 

pH 

-
-
-- . 

10.5 
-



Purpose: 

Procedure: 

Feed: 

Conditions: 

Stage 

HJ. Cond 1 
2 
3 

Suk Rougher 1 
2 

To repeat the conditions of Test 34, but increase the high intensity conditioning 
stage with oolledor to 15 minutes. 

As indicated below. 

1000 grams of Faro Tailing Composite DV pH >7. 

Reagents Added, grams per tonne Time. minutes . 

Ca(OH)2 SW2 Cu$04 A317 M2000 MISC Grind Cond. Froth 

1500 300 e .. .. ~ - 5 -
- . 350 - .. 0 . 5 -
- - - 25 10 15 G 15 -
.. - - - . 10 0 1 5 
e - - 15 5 5 . 1 5 

METALLURGICAL RESULTS 

Product Weight .A-ya,% % Distribution 
g % Pb Zn Pb Zn 

1 8.A Rough« Cone 1 149.2 16.09 1.92 4.28 42..6 59.9 
2 &ilk Rough« Cone 2 115.5 12.46 1.16 US3 19.9 11.1 
3 Bulk:- Tall 662.4 71.45 0.38 0.36 37.4 22.4 

~tcalcl 927.1 100.0 0.73 us 100.0 100.0 

1.59 3.12 62.6 77.6 

pH 

0 

-
-----

10.5 
~ 
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Faro Tamng Drilling Program 
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• VIBRO COU l>RILLINC 

FA.RO DOWN VAillYtlJLJNG 
SAMPLING PROGRAM (1"2} 
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1 SUMMARY 

Results from the flotation testwork indicate that zinc concentrate at an acceptable grade 
and recovery is achievable from Faro tailings. 

Comparison between the Faro 6 result (Test 6 from testwork conducted by RMS Waterford 
and Associates, May 1992) and those from Normet indicates that higher overall zinc 
rougher recoveries are po~ible, and improvements to this are likely. 

Zn Grade 11 18 

Final cleaner concentrate grade/recovery relationship is still not as high as that outlined on 
the Faro 6 test. However, recoveries achieved by Normet are superior, and recovery to the 
final cleaner stage is close to that previously achieved 

The reagent ·costs based on Tests· are significantly lower than that of the $3.00/t quoted by 
RMS Waterford at an estimated $1.70/t. 

Continuation onto Stage 2 of the testwork program 1s recommended to optimise 
conditioning. 

1 
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2 INTRODUCTION 

Denehurst Lt~ in conjunction with Curragh Inc of Canada, are investigating the feasibility 
of a project to recover zinc from the Faro Mine tailings dams. Normet was requested to 
conduct flotation testing on tailings samples from the Faro Mine in Yucon, Canada, aimed 
at zinc recuvery with particular emphasis on application of the Denehurst flotation 
technology. 

A program of testwork had- been proposed by Nonnet (ref: "Metallurgical Testwork 
Program For Curragh Tailings Re-treatment Project" 25 November 1993). The proposed 
program was broken down into three stages, with a stagewise approach to the testwork. 
This report is based on the first stage -of the testwork, which was aimed at emulating--­
testwork conducted earlier on a separate sample of Faro tailings by RMS Waterford. 

The aim of this preliminary stage of the program were to repeat the results previously 
achieved 

2 
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3 SAMPLES / SAMPLE PREPARATION 

CURRAGH TAILINGS 

A total of seven 20 litre buckets arrived in good conditlon and were stored in 
Normet's quarantine facility. The buckets contained in total 144 individual sealed 
sample bags. The samples ranged from damp to wet 

The samples received were as follows: 

1 D1 1-7 
2 D2 8 - 18 (No. 8 mming) 
3 D3 1-4 
4 D4 1 - 10 

5 ES 1-9 
6 F.6 2 - 11 
7 F:l 1 - 17 (No. 5 mming) 

8 Fl3 J - 5 
9 F14 1 - 21 (No. 6 mming) 

10 G18 1-6 
11 Gl9 1 - 24 
12 G20 l - 21 (No. 8 mming) 

Total of 144 samples 

1 unlabelled 
I doubled up (ES No. 2) 

The samples were treated separately and individually and each sample resealed after 
sub-sampling. The procedure is outlined in the following flowsheet: 

3 
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200g 
Sub-sample 

Composite 

Sub-sample for 
Moisture 

Determination 4 x 

Each Individual 
Sample Bag 

Measure Volume 

Composite 
Equal 

Volumnes 

Assay 

Of the samples only seven had sufficient free water to yield solution for sampling. 
A composite was made from the solution. 

The solid samples were thoroughly mixed and the moisture content determined. 
From this, samples containing 1,500 g of dry solids were split out for flotation 
testing. . . 
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4 TESTWORK. PROCEDURES AND RESULTS 

4.1 WATER ANALYSIS 

The decanted water collected during the sample preparation was composited by 
equal volume. Analysis of the. solution sample is shown below. 

A sample was collected from the wash filtrate solution. Samples were despatched 
for analysis for float tests 1 and 2. Subsequent test wash solutions were not tested 
due to assumed similarity. 

The results are presented below: 

Cu mg/L 0.40 0.30 0.31 
Zn mg/L 12.70 60.00 59.30 
Fe mg/L <0.1 <0.1 <O.l 
Na mg/L 384 51 83 
Mg mg/L 348 114 100 
Ca mg/L 1041 490 597 
Al mg/L 4.6 
so, mg/L 3477 1311 1249 
er mg/L 2615 95 127 
pH 7.62 6.7 6.7 

4.2 MOISTURE DETERMINATION 

From . the composited samples, 4 representative sub-samples were split out .and 
moisture determined on the samples. The results are presented below: 

!l:ll!IIl!II!:!II~:I:ll!l!lI:IIIfil!IlI!lillIIli!!I!llf Ill!ll!l- Il~:ll!!!l!lili!! lli:1:ili:li!fI!ijft\liliiilI[ilII!IllI:I!1lll!i!Ii:lrdl!flllllwlill~: 
13.51 I 13.63 I 13.ss I 13.43 13.54 

5 
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4.3 FLOTATION TESTING 

A series of 12 flotation tests was conducted on the Curragh tailings samples. The 
detailed results are presented in Section 5. 

The testwork procedure was conducted as follows: 

Wash sample iii tap water. 
Agitate for 30 minutes. 
lFilter, measure water, analyse water for 
Cu, Zn, Fe, Na, Mg, Ca, S04, Cl and pH 

I 
I Screen over 500 um screeni---:---ii +500 um Weigh I 

I 
Pre-treat (Denehurst technology) 

using tap water. 
Record temp during conditioning. 

I 
Conduct 4 stage zinc flotation test 

using reagents from previous Test 6 

I 
Repeat test including 

washing stage 

I 
Conduct other tests . 

as appropriate 

The tests were conducted under the following general conditions: 

• Tests l to 8 and IO utilised Denehurst pretreatment technology . 

• Tests 6, 7 and 10 utilised oxygenation during the pretreatment. 

• Tests 9, 11 and 12 did not utilise pretreatment techliology, Test 12 did not 
have the washing/filtration stage prior to flotation as did all the other tests. 

6 
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The first seven flotation tests concentrated on producing a concentrate from the 
roughing stage comparable to the work done by RMS Waterford The results 
gained from their Test 6 (Table 1, Section 5) resulted in the following: 

Zn Recovery 65% 

ZnGrade 11% 

The results gained by Normet achieved this result with good repeatability. 

liiiiiliiiIIi i/i]iJitil'. 
Zn Recovery 65% 65% 67% .. __ · 62% 

ZnGrade 13% 17o/o 18% 18% 20.5% 

.. .... 
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5 DISCUSSION OF RESULTS 

5.1 ZINC 

5.2 

The general conclusions gained from the roughing testwork suggests that Denehurst 
technology and · also oxygenation may be beneficial to the recovery of a zinc 
concentrate. It is however not clear how the technologies can be best utilised to 
improve on this recovery by optimisation of the two. 

Recovery of a final concentrate from the rougher concentrate grade gave very 
encouraging results. The results that indicate the high recoveries and grade are 
possible from the rougher concentrate. For Test 9, the recovery from the initial 
rougher concentrate was 70% in comparison to the 75% gained by the Faro 6 test. 
However, the lower initial concentrate grade resulted in the poorer recovery. On a 
pro rata basis it could be expected to achieve grades and recoveries similar to those 
of Faro 6. 

The upgrade ratio for the work indicates that the major difference in the work is 
that of the upgrading of the No. I Cleaner stage, however improvements to this 
have been made and the emulation of the overall Faro work is expected to be 
achievable with work progressing into Stages 2 and 3 of the testwork program. 

OTHER MINERALS 

Iron was sufficiendy depressed to give a concentrate grade in the region of 100/o to 
12%. The use of UNIMAX, an iron depressant had some effect, however this 
reagent requires ~er investigation to optimise it. 

Iron appears to be readily suppressed during flotation by close pH control, 10 

particular, during the rougher stage . 

8 
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5.3 

Copper 

Copper grades in the concentrate were similar to that of the Faro 6 testwork 
remaining well below 5%, however recoveries were well up on that of the Faro 6 
testwork. 

The recovery of lead into the concentrate was influenced by the conditioning and 
the oxygenation. As a general rule, conditioning reduces the percentage lead in the 
concentrate, conversely, no conditioning increases lead in _the concentrate eg Test 9. 

The inclusion of oxygenation during conditioning increases the recovery and grade 
of lead, however this increase. is far less than the increase of lead in the concentrate 
should there be no conditioning step. 

Further work would be required to see the effect of a greatly reduced conditioning 
time and oxygenation. 

COMPARISON WITH PREVIOUS SAMPLES 

Normet does not know how similar the set of samples supplied for this testwork 
program were to the sample for the previous work. However, the work conducted 
to date indicates that results similar to the previous work are achievable, and -are yet 
to-be optimised in terms of grade/recovery and reagents. 

Based on the reagent additions for Test 8, reagent costs would be approximately 
$1.70h (reagent cost estimates are presented in Table 13). Lime consumption of 4 
kg/t is some 200/o less than the Faro Test 6 consumption. These reagents costs are 
significantly lower than that of the Faro 6 work where $3.00/t was estimated. 
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5.4 FURTHER TES1WORK 

From the results P,Tesented it is clear that it is possible to achieve the desired grade 
and recovety for this material. It is recommended that further testwork be 
conducted to improve on the foW1dations laid down. 

lt is recommended that further testing be carried out to optimise the technologies 
and reagents for the conditioning stage. 

Detailed flotation results are tabulated in Section 6. 

DBNELTD\DENB0062.RPT 
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Table 1 Faro 6 

r . Tables 2 and 3 Tests 1 and 2 

Table 4 Tests 3 to 6 

Tables S to 11 Tests 7 to 12 
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Table 12 Flotation Conditions 
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3rd Cleaner Cone 10.7 0.79 1.0 
3rd Cleaner Tai 1.3 0.10 3.0 
2rd Cleaner Cone 12.0 0.89 1.2 
2nl Cleaner Tai 5.4 0.40 2.6 
1rd Cleaner Cone 17.4 1.29 1.6 
1rd Cleaner Tai 44.9 3.33 0.4 
Rougher Cone 62.3 4.63 0.7 
RougherTal 1284.2 95.37 0.08 

. l 

Caladated Head 1348.5 100.00 0.1 
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Table 1 

FLOTATION TEST 

7.17 49.9 48.71 
2.61 24.9 2.95 
9.78 47.2 51.66 
9.40 14.3 7.04 

19.18 37.0 58.71 
12.03 1.5 6.14 
31.20 11.4 64.85 
68.80 0.30 35.15 

100.00 0.81 100.00 

Grade Vs Recovery .. 

. • . 
°"""' 

Grade Vs Recovery 
~ 

.. ll ....... 
Grade Vs Recovery 

Lal 

• :it .... .... 
Grade Vs Recovery .. 

• ........ 

0.9 1.25 11.7 0.35 
3.1 0.52 18.6 0.07 
1.1 1.78 · 12.4 0.41 
2.4 1.69. 27.1 0.41 
1.5 3.46 17.0 0.82 
0.8 4.fn 36.0 4.48 
1.0 8.13 3/J.7 5.30 
0.6 91.87 26.6 94.70 

0.57 100.00 26.8 -100.0 
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3rd Cleaner Cone 
3rd Cleaner Tail 
2rd Cleaner Cone 
2rd Cleaner Tail 
1 rd Cleaner Cone 
1 rd Cleaner Tail 
Rougher Cone 
Rougher Tail 

calculated Head 

4.4 
25 
6.9 
6.0 

12.9 
28.7 
41.6 

1390.8 

1432.4 

• 
JO 

0.31 
0.18 
0.48 
0.42 
0.90 
200 
2.91 

97.09 

100.00 

FLOTATION TEST 

1.8 4.53 39.7 9.81 
2.9 4.19 30.5 4.34 
22 8.72 36.3 14.16 
25 8.56 24.7 8.33 
23 17.28 30.9 22.48 
1.2 19.25 10.7 17.22 
1.5 36.53 16.9 ---,.~,39.71 
0.1 63.47 o.n 60.29 

0.1 100.00 1.24 100.00 

Grade Vs Recovery 
lilt 

_L__ __ ......_ __ __.__ __ __._::::......_ _______ ___.J 

-
• '# 

I· 
• 
• 

-
• #. 

I· 
• 
• 

• .. 

II 

• • • • 

Grade Vs Recovery 
OiF,11' 

• • • • 

Grade Vs Recovery .. 

eL----------==~----'----__J • .. • • 

-14.2 0.2 
- 17.4 0.1 

15.4 0.3 
18.1 0.3 
16.6 0.5 
25.0 1.8-
22.4 2.3 
28.1 97.7 

27.9 100.0 



3rd Cleaner Cone 10.7 0.74 
3rd Cleaner Tail 2.6 0.18 
2rd Cleaner Cone 13.3 0.93 
2rd Cleaner Tail 3.5 0.25 
1 rd Cleaner Cone 16.8 1.17 
1 rd Cleaner Tail 17.9 1.24 . 
Rougher Cone 34.7 2.42 
Rougher Tail 1400.1 97.58 

Calculated Head 1434.8 100.00 
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· Table 3 

FLOTATION TEST 

2.3 11.35 39.5 
2.0 2.40 21.9 
2.3 13.75 36.0 

10.6 17.05 0.9 
4.0 30.80 28.7 
0.2 2.00 2.0 
2.1 32.80 15.0 
0.1 67.20 0.78 

0.2 100.00 1.12 

Grade Vs Recovery 
2-

JI • • " Gndl" 

Grade Vs Recovery 
~ 

JI • • 
Ola*" 

Grade Vs Recovery ... 

• • Ola*'6. 

.._~I., V .l\ll'lt I 

26:zT 14.9 0.4 
3.61 17.7 0.1 

29.88 15.4 0.5 
0.20 21.2 0.2 

30.08 16.6 0.7 
2.27 24.9 1.2 

·32.35 20.9 1.9 
67.65 26.6 98.1 

100.00 26.5 100.0 
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• 
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Table4 

Flotation Test Results Tests CTF3 to CTFS 

11111111111111111 

ZlncRougher1 
ZlncCon 

96.17 
3.83 

Total 1-187 100.00 

Zinc Rougher 1 1374 
ZlncCon 58 

Total 1432 

Zinc Rougher 1 1355.93 
ZJncCon 1".07 

95.95 
4.05 

100.00 

90.40 
9.60 

Total 1500 100.00 

0.10 
1.40 

64.11 64.11 
35.89 100.00 

0.15 100.00 

0.08 
1.81 

0.15 

0.06 
0.10 

51.17 51.17 
48.83 100.00 

100.00 

36.16 36.16 
63.84 100.00 

0.15 100.00 

0.64 
13.55 

54.04 54.04 
45.96 100.00 

· 1.13 100.00 

0.63 
12.97 

1.13 

0.54 
6.73 

53.49 53.49 
-46.51 100.00 

100.00 

42.80 42.80 
57.20 100.00 

28.68 
31.81 

95.77 95.77 
. 4'.23 100.00 

28.80 100.00 

28."3 
55.59 

29.53 

27.71 
22.40 

92.38 92.38 
7.fu. 100.00 

100.00 

92.09 92.09 
7.91 100.00· 

27.20 100.00 
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3rd Cleaner Cone 
3rd Cleaner Tail 
2rd Cleaner Cone 
2rd CleanerTail 
1 rd Cleaner Cone 
1rd Cteaner Tail 
Rougher Cone 
Rougher Tail 

Calculated Head 

20.9 1.43 
4.9 0.34 

25.8 1.n 
14.0 0.96 
39.7 273 
44.5 3.06 
84.3 5.79 

13723 94.21 

1456.6 100.00 
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FLOTATION TEST 

1.5 19.52 . 33.6 4219 15.8 0.8 
1.5 4.58. 14.3 4.20 23.4 0.3 
1.5 24.10 30.0 46.39 17.2 1.1 
0.9 8.01 10.1 8.53 25.7 . 0.9 
1.3 32.11 23.0 54.92 20.2 2.1 
0.4 9.71 3.7 10.01 28.2 3.2·'-
0.8 41.82 · 12.8 64.94 24.4 5.3 
0.1 58.18 0.43 35.06 27.0 94.7 

0.1 100.00 1.14 100.00 26.9 100.0 

Grade Vs Recovery 
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Grade Vs Recovery 
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Grade Vs Recovery ... 
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FLOTATION TEST 

I ' 

3rd Cleaner Cone 16.5 1.15 1.9 20.10 34.9 35.95 14.9 0.6 
3rd Cleaner Tail 2.5 0.17 1.7 2.64 16.3 2.53 23.9 . 0.1 
2rd Cleaner Cone 19.0 1.32 1.9 22.74 32.5 38.48 16.0 0.7 
2rd Cleaner Tail 8.0 0.55 · 1.3 ·s.19 13.3 6.59 25.3 0.5 
1 rd Cleaner Cone 26.9 1.87 1.7 29.53 26.8 45.07 18.8 1.2 
1rd Cleaner Tail 26.6 1.85 0.7 11.16 7.7 12.88 27.9 1.8 -- · 

-· · Rougher Cone 53.6 3.73 1.2 40.69 17.3 ·57.95 23.3 3.0 
Rougher Tail 1383.5 96.27 0.1 59.31 0.49 4205 28.8 97.0 

Calculated Head 1437.1 100.00 0.1 100.00 1.11 100.00 28.6 100.0 . -
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3rd-Cleaner Ccnc 13.4 0.92 1.7 
3rd Cleaner Tai 3.6 0.25 2.6 
2rd Cleaner Cone 17.0 1.17 1.9 
2rd Cleaner Tai 8.2 0.56 1.8 
1rd Cleaner Ccnc 25.2 1.73 1.9 
1rd Cleanel'Tal 37.7 2.59 1.0 
Rougher Cone 62.9 4.32 1.4 
RougherTal 1392.6 96.68 0.07 

Calamated Head 1"55.5 100.00 0.1 
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Table 7 

FLOTATION TEST . 

12.67 36.9 29.98 
5.14 24.6 5.35 

17.81 34.3 35.33 
8.21 16.7 8.30 

26.m 28.6 -43.62 
20.85 9.3 21.33 
'48.87 17.0 84.98 
53.13 0.42 35.04 

1cnoo 1.13 100.00 

Grade Vs Recovery 
Jaa 

• • • -11, 
Grade Vs Recovery 

c.,,. 

• • -11, 
Grade Vs Recovery 

Lal 

• • ....... 
Grade Vs Recovery .. 

• .... ... 

.._ _ _..a "'--'.l.~T.ILJ. 

2.0 2.72 15.8 0.51 
3.9 U2 22.1 0.19 
2.4 4.14 ·17.1 0.71 
3.1 2.62 23.8 0.48 
2.6 6.78 19.3 1.18 
2.1 8.14 28.5 2.81 
2.3 14.89 24.8 3.79 
0.6 85.11 28.4 96.21 

0.67 100.00 28.3 100.0 
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3rd Cleaner Cone 16.9 
3rd Cleaner Tai 2.3 
2rd Cleaner Cone 19.2 
2rd Cleaner Tail 9.1 
1rd Cleaner Cone - 28.3 
1rd Cleaner Tai 26.5 
Rougher Cone 54.8 
RougherTal 1394.3 

Calaated Head 1449.0 

1.16 3.0 
0.18 1.9 
1.32 2.8 
0.63 1.4 
1.95 2.4 
1.83 0.5 
3.78 1.5 

96.22 0.06 

100.00 0.1 
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FLOTATION TEST 

30.28 40.6 41.33 4.4 7.lt7 10.6 0.53 
2.65 17.3 2.40 7.8 1.79 20.3 0.14 

32.94 37.8 -43.72 4.8 9.27 · 11.7 0.67 
7.£12 15.7 8.65 5.6 5.07 22.2 0.60 

40.85 30.7 52.3l 5.1 14.33 15.1 1.28 
8.30 4.5 120 2.9 7.70 -28.5 2~ 

49.15 18.0 59.58 4.0 . 22.03 21.6 3.53 
50.85 0.48 40.4'2 0.6 77.97 23.2 96.47 

100.00 1.14 100.00 -- 0.69 100.00 23.1 _ 100.0 
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3rd Cleaner Cone 
3n1 CleanerTal 
2rd Cleaner Cone 
2nt Cleaner Tai 
1rd Cleaner Cone 
1 id Cleaner Tai 
Rougher Cone 
RougherTal 

CalCl~Head 

16.6 
4.6 

21.2 
8.3 

29.5 
30.8 
60.3 

1386.9 

1447.1 

1.15 1.4 
0.32 1.9 
U6 1.5 
0.58 u 
2.04 1.5 
2.13 0.7 
4.16 1.1 
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FLOTATION TEST 

15.19 35.7 37.46 
5.84 22.8 8.59 

21.m 32.9 -44.04 
7.fXJ 15.7 8.25 

28.93 28.1 52.30 
15.10 7.4 1<4.-44 
44.D3 17.5 66.7<4 
55111 0.38 33.26 

100.00 1.oe 100.00 

Grade Vs Recovery .. 
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Grade Vs Recovery .. 
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2.5 4.55 12.2 0.60 
4.7 2.37 16.4' 0.22 
3.0 6.92 13.1 0.82 
4.6 4.25 19.7 0.-18 
3.,4 11.17 1<4.9 1.30 
3.2 10.79 23.7 2.15 
3.3 21.96 19.4 3.45 
0.5 78.04 23.6 96.55 . 

0.63 100.00 23.4 100.0 
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i - FLOTATION TEST 
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3rd Cleaner Cone . 13.1 0.90 2.5 23.80 44.8 34.52 3.5 4.62 10.5 0.34 
3rd Cleaner Tai 2.3 0.16 3.0 5.17 27.8 3.80 7.8 1.84. 172 0.10 
2rd Oeaner Cone 15.4 1.06 2.5 28.97 422 38.32 4.1 6.«5 11.5 0.44 
2rd Oeraner Tail 8.2 0.56 2.1 12.56 22.5 10.85 62 5.14 2U 0.44 
1 rd Cleaner·Conc 23.5 1.62 2.4 -41.53 35.4 49.16 4.8 11.60 15.0 0.88 
1 rd Cleaner Tail 27.6 1.90 0.8 16.84 7.9 12.83 3.5 .9.91 29.6 2.05 
Rougher Cone 512 3.53 1.5 58.37 20.5 61.99 4.1 21.52 22.9 2.93 
Rougher Tail 1399.9 96.47 0.04 41.63 0.46 38.01 0.6 78.4'8 27.7 97.07 

Calcutated Head 1451.1 100.00 0.1 100.00 1.17 100.00 0.68 100.00 27.6 100.0 
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3rd Qeaner Cone 142 
3rd Cleaner Tail 4.0 
2rd Cleaner Cone 182 
2rd Cleaner Tai 10.1 
1 rd Cleaner Cone 282 
1rd OeanerTal 33.7 
Rougher Cone 61.9 
Rougher Tail 1391.9 

Calct dated Head 1453.8 

0.98 3.0 
027 2.1 
1.25 2.8 
0.69 1.3 
1.94 2.3 
2.32 0.5 
4.26 1.3 
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Table 11 

FLOTATION TEST 

20.46 42.5 33.93 
4.02 20.0 4.45 

24.48 37.6 38.38 
6.51 12.4 7.01 

31.0S 28.6 - 45.39 
7.88 5.3 9.95 

38.93 15.9 55.34 
61.07 0.57 44.t,6 

100.00 1.22 100.00 
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5.0 6.-19 13 ... 0.,48 
4.8 1.n 23.9 024 
4.9 8.20 15.7 0.71 
3.6 3.30 28.2 0.71 
4.5 11.51 20.1 1.42 
2.1 6.49 ~-1 2.75 
32 18.00 26.9 '4.17 
0.6 82.00 27.6 95.83 

0.75 100.00 27.5 100.0 
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TABLE 12 

yea yea yea yes yes yes yea yea yea yes yes No 
p &.: .. 18.35 16.26 15.06 14.76 1.C..26 13..21 13..65 12.76 12.85 NIA NIA 12.6 i: 8.23 6 ... 6.14 NIA NIA 5.92 s.m 5.8 6.1 5.97 5.59 5.51 .. .. 4 4 4 .. .. 4 0 41 0 0 

25 26 26 26 26 31 26 24' 26 
37 35 38 35 36 · - 38 37 'X1 
NIA NIA NJA NIA NIA 1.3 2 NJA NfA 6.5 6.5 NfA 
WA WA NIA NIA NIA 29.8 30.5 .C.6 NJA 26.1 NIA NIA 

5000 5000 5000 9XX) 5XX) 5000 5000 5000 5000 5000 5(XX) 5000 
13 13 13 13 13 13 10 10+5 10+5 10t-5 10+5 13 

6.23 6.18 6.03 5.67 5.13 4.54 4.19 5 4.56 4.56 5.59 5.51 
11 10.73 11.03 11.1 11.02 10.87 11.06 10.96 11 10.98 11.03 10.98 

&""-:: 6 6 20 10 10 11 15 10+5 10t-5 10t-5 10+5 6 
0 0 13 13 13 13 13 13 26 26 26 26 

375 375 375 375 375 375 440 440 440 440 440 440 
80 80 80 80 80 80 80 ~- 80 80 100 100 100 

7.5 7.5 7.5 7.5 20 30 30 30 30 30 30 30 
20 20 0 0 ~ 60 60 60 60 60 60 El) 

0 0 «> 100 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 .. -

2(XX) 2400 4130 4330 4330 4500 «xXl «:i004-325 ~55() SXX>+700 2800+200 5000 

500 500 500 500 500 500 500 500 500 5CJO 500 500 
2 2 2 2 2 2 2 2 2 2 2 2 

11.3 11.77 11.52 11.57 11.3 11.54 11.4 11.5 11.32 11.3 10.66 1D.27 . 
11.06 11.3 11.41 11.n 11.87 11.32 11.2 11.m 10.92 11.23 11.32 11.0 

6 13 8 8 8 8 8 8 8 8 8 8 
0 6.7 0.7 0.7 0.7 0.7 0.7 n1 0.7 0.85 n1 8 
0 0 0 0 0 0 0 0 0 0 0 n85 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 5 0 
0 0 0 0 0 0 0 0 0 ·o 10 0 

... 50 68 200 200 66 133 66 86 66 66 66 86 

2 2 2 2 2 2 2 2· 2 2 2 2 
11.7 11.73 11.63 11.85 11.69 11.6 1U5 11.47 11.5 11.414 11.57 11.6 

11.54 11.43 11.7.C 11.6 11.34 11.21 11.26 11.32 11.31 11.21 1U9 
4 7 8 8 8 8 8 8 8 8 8 8 

f . 0 6.7 0.7 0.7 0.7 0.7 0.7 0.7 ·0.1 0.85 0.7 0;7 

l 
0 0 0 0 0 0 0 0 0 0 0 0 ., 0 0 0 0 0 0 0 0 0 0 0 0 

.:_ .. L 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 5 0 

I. 0 0 0 0 0 0 0 0 0 0 10 0 
80 68 130 130 68 120 68 68 68 68 68 100 

4-

2 2 2 2 2 2 2 2 2 2 2 2 
I 11.56 11.74 11.73 11.85 11.43 11.54 11.41 11.52 11.3 11.34 11.53 11.~ 
~ 11.56 11.43 11.61 11.74 11.3 11.48 11.39 . 11.14 11.13 11.01 11.5 11.44 

j ... 3 5 8 8 8 8 8 8 8 8 8 8 
0 0 0.7 0.7 n7 0.7 0.7 0.7 0.7 0.86 0.7 0.7 
0 0 0 0 0 0 0 0 0 0 0 0 ,. :. [ 0 0 0 0 0 0 0 0 0 0 0 0 

.! 
0 0 0 0 0 0 0 0 0 0 0 0 . 
0 0 0 0 0 0 0 0 0 ;; 0 0 0 
0 0 0 0 0 0 0 0 0 0 5 0 
0 0 0 0 0 0 0 0 0 0 10 0 

( 0 68 130 130 68 120 82 68 68 ea 68 86 
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TABLE 13 

REAGENT COSTS 

Prices based on estimates from operating mines in Australia: 

Lime 

Frother 

Copper Sulphate 

Sl\fflS 

3418A 

SIPX 

150 

2840 

1200 

630 

9200 

1526 

--- .. - --·---
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PROTECTED BUSINESS INFORMATION 

EXECUTIVE SUMMARY 

A suite of pyrite-rich samples from the Curragh resources tailings site was 

studied by mineralogical and image analysis techniques in connection with a mineral 

processing investigation on recovering the zinc, lead and copper from the tailings. The 

samples contain 1.00 to 1.66 wt% Zn, 0.07 to 0.12 wt% Pb and 0.11 to 0.14 wt% Cu. 

The study involved identifying the minerals, determining mineral quantities, 

determining liberations of sphalerite and chalcopyrite, and determining distributions of 

liberated and unliberated sphalerite. The minerals in the samples do not show much 

evidence of weathering although all samples contain small amounts -of an iron sulphate 

and goethite which are products of pyrite weathering. The presence of these secondary 

minerals suggests that special conditioning may be required for flotation. 

Liberation analyses show high liberations for sphalerite and chalcopyrite in fractions 

that are finer grained than 75 µm (-200 mesh). More than 40% of the sphalerite and 

chalcopyrite in the -75 µm (-200 mesh) fractions is totally liberated, and more than 

60% of the sphalerite and chalcopyrite is in particles that contain > 75 % of the mineral 

of interest. (Particles with > 75 % sphalerite are invariably recovered in Zn 

concentrates containing 50% to 55% Zn produced from Faro type sphalerite). 

Sphalerite distribution data show that most of the liberated sphalerite is in fractions 

which are finer-grained than 150 µm (-100 mesh), and .most of the unliberated 

sphalerite is in fractions which are coarser-grained than 75 µm ( +200 mesh). 

It is interpreted that: 

(1) About 60% of the sphalerite and chalcopyrite in the -75 µm (-200 mesh) 

fractions of the tailings are liberated sufficiently to be recovered in saleable 

grade concentrates-. This represents about 41 % of the sphalerite in sample P 1, 

33% in sample P2, and 68% in sample P3. The minerals may not, however, be 

directly recoverable due to surface chemistry of the particles. 

(2) Flow streams containing unliberated mineral grains need to be reground to 80% 

minus 53 µm (-270 mesh) to liberate most of large (potentially recoverable) 

sphalerite and chalcopyrite grains. 
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1 PR<YTECl"ED BUSINESS INFORMATION 

INfRODUCTION 

A suite of sieved fractions from three samples of tailings was received from 

Mr. T. Cienski, project leader, MSL Project 854, on December 1, 1992. Mr. Cienski 

requested that the samples be analyzed to determine mineral quantities and liberations 

of sphalerite, chalcopyrite, galena and combined base _metals. The samples had been 

prepared by separating drill hole samples of Curragh tailings according to pH and 

combining fractions with a pH < 5, 5 to 7, and > 7. The samples were labelled P 1, 

P2 and P3 respectively. The average pH for sample Pl is 3.64, for P2 is 5.90, and for 

P3 is 8.13. The samples were sieved, by the Mineral Processing Laboratory, into +48 

mesh, 48 to 100 mesh, 100 to 200 mesh, 200 to 400 mesh, and -400 mesh fractions 

(Table -1) to provide suitable fractions for mineralogical and image analysis studies. 

Table 1 - Sieve analysis of samples* 

Size range Weight% Cumulative wt%** 

(mesh) Pl P2 P3 Pl P2 P3 

+48 3.6 5.0 1.0 
48 to 100 11.0 14.7 3.7 96.4 95.0 99.0 
100 to 200 26.7 25.5 14.1 85.5 80.3 95.4 
200 to 400 27.7 21.5 21.6 58.7 54.8 81.3 
-400 31.1 33.3 59.7 31.1 33.3 59.7 

* Data supplied by Mr. T. Cienski 
** % passing 

METIIOD OF INVESTIGATION 

Three sets of sub-fractions were taken from the sieved fractions. One set of 

sub-fractions was ground to -200 mesh and submitted for chemical assays for Zn, Cu 

and Pb (fable 2); another sub-fraction was submitted to X-ray diffraction analysis for 

identification of major and minor minerals; and polished sections were prepared from 

third set of sub-fractions. The polished sections were studied by optical microscopy, 
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2 PR.Ol"ECTED BUSINESS INFORMATION 

electron microscopy, and image analysis to identify the minerals, determine mineral 

textures, determine mineral liberations, and determine distributions of liberated and 

.. unliberated sphalerite. 

Table 2 - Chemical assays* 

Sample 
Zn 

Weight% 

Pb Cu 

Pl +48 0.72 0.40 0.04 
Pl 48 to 100 1.29 0.25 0.07 
Pl 100 to 200 1.35 0 .. 05 0.10 
Pl 200 to 400 0.71 0.02 0.08 
Pl -400 0.88 0.18 0.16 
Pl Total** 1.00 0.12 0.11 

P2 +48 2.91 0.86 0.12 
P2 48 to 100 2.88 0.30 0.15 
P2 100 to 200 1.75 0.02 0.14 
P2 200 to 400 0.89 0.02 0.11 
P2 -400 1.35 0.11 0.16 
P2 Total** 1.66 0.13 0.14 

P3 +48 0.69 0.22 0.05 
P3 48 to 100 1.77 0.28 0.10 
P3 100 to 200 1.36 0.06 0.12 
P3 200 to 400 0.76 0.03 0.09 
P3 -400 .. 1.32 0.07 0.16 
P3 Total*~ 1.22 0.07 0.14 

* performed by R. Mccorkell and R. Fortin 
** calculated 

RESULTS 

MINERALOGY 
The major minerals in the samples are pyrite and quartz; minor minerals are 

muscovite, biotite, K feldspar, barite, goethite, Fe sulphate, sphalerite, pyrrhotite and 

marcasite: trace minerals are chalcopyrite, galena, Fe-Al silicate (pyroxene or 

amphibole), chlorite and kaolinite. X-ray diffraction tracings show that all minerals are 
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3 PRCJJ"F.CTED BUSINESS INFORMATION 

present in all fractions. Mineral quantities, determined by image analysis, are given in 

Tables 3a, 3b and 3c. The values for siderite and Fe sulphate (identified as 

FeSOiOH)7 by X-ray diffraction analysis) are combined because they have the same 

grey level in the SEM electron backscattered image, and the image analysis procedure 

which separates them was not incorporated into the macro that was used to perform the 

analyses. It was qualitatively observed, however, that the Fe sulphate was the 

dominant phase in sample Pl and siderite the dominant phase in sample P3. 

Table 3a - Mineral quantities in ~ieved fractions of Sample Pl 

Mineral +48M 
48 100 200 

-400M Combined 
-lOOM -200M -400M 

Pyrite* 2.0 39.5 68.6 69.2 60.1 60.6 
Quartz 81.0 45.2 18.2 16.4 14.9 21.9 
Muscovite and K feld. 13.2 4.0 2.1 2.5 2.6 3.0 
Barite tr . . 2.1 3.7 4.1 8.1 4.9 
Goethite 0.4 3.5 3.5 3.8 9.1 5.2 
Fe sulphate and siderite** 1.6 2.3 0.8 1.5 2.1 1.6 
Sphalerite 1.2 2.15 2.25 1.18 1.47 1.7 
Pyrrhotite tr. 0.7 0.5 1.0 0.8 0.7 
Chalcopyrite 0.12 0.21 0.29 0.23 0.47 0.3 
Galena 0.47 0.29 0.06 0.02 0.21 0.1 
Kaolinite tr. tr. tr. tr. · tr. tr. 

* includes minor marcasite 

** includes biotite, chlorite and FeAl silicate (pyroxene or amphibole). 

Table 3b - Mineral quantities in sieved fractions of Sample P2 

Mineral +48M 
48 100 200 

-400M Combined 
-IOOM -200M -400M 

Pyrite* 16.4 77.0 77.4 74.4 62.1 68.5 
Quartz 63.1 7.7 7.2 9.3 16.2 13.5 
Muscovite and K feld. 6.4 0.9 1.1 1.1 0.9 1.3 
Barite 0.3 2.8 3.8 7.0 9.4 6.0 
Goethite 4.3 3.9 4.8 4.2 2.4 3.7 
Fe sulphate and siderite•• 2.S 0.7 0.7 0.9 4.9 2.2 
Sphalerite 4.85 4.8 2.92 1.48 2.25 2.8 
Pyrrhotite 0.9 1.4 1.7 1.2 ' 1.3 1.4 
Cbalcopyrite 0.35 0.44 0.41 0.32 0.47 0.4 
Galena 1.0 . 0.35 0.02 0.02 0.13 0.2 
Kaolinite tr. tr. tr. tr. tr. tr. 

* includes minor marcasite 
** includes biotite, chlorite and FeAl silicate (pyroxene or amphibole). 



l · . 

. i . 

L 

[ 

4 PROTECTED BUSINFSS INFORMATION 

Table 3c - Mineral quantities in sieved fractions of Sample P3 

Mineral +48M 
48 100 200 

-400M Combined 
-lOOM -200M -400M 

Pyrite• 8.4 59.4 74.2 65.3 61.2 63.4 
Quartz 81.0 27.3 9.8 15.4 11.8 13.6 
Muscovite and K feld. 6.3 1.9 1.5 1.6 2.4 2.1 
Barite 0.02 1.5 5.3 4.5 13.8 10.0 
Goethite 1.6 4.7 4.4 8.5 0.8 3.1 
Siderite and Fe sulphate** 1.1 1.1 0.5 1.3 5.7 3.8 
Sphalerite 1.15 2.95 2.27 1.27 2.20 2.0 
Pyrrhotite 0.02 0.5 1.7 1.8 1.4 1.5 
Chalcopyrite 0.15 0.29 0.35 0.26 0.47 0.4 
Galena 0.26 0.33 0.07 0.03 0.08 0.1 
:Kaolinite tr. tr. tr. tr. tr. tr. 

* includes minor marcasite 
** includes biotite, chlorite and FeAl silicate (pyroxene or amphibole). 

TEXTURES AND LIBERATIONS 

The sphalerite, galena, and chalcopyrite in the +48 mesh fraction are generally 

locked in quartz and pyrite (Fig. 1). In contrast, the sphalerite and chalcopyrite in 

sieved fractions finer than 48 mesh occur as liberated particles and as inclusions in 

pyrite and quartz (Fig. 2). The galena in all fractions has a low liberation. Some of 

the goethite and Fe sulphate are associated with pyrite, and some are present as free 

grains. 

PARTICLE CLASSIFICATION 

Degrees of liberation were measured for sphalerite and chalcopyrite and the data 

· were classified according to percent of mineral in the host particle. 

The scheme for classifying the liberation data was selected on the basis of an 

evaluation of products from a bench test that was conducted in 1988 (Petruk, 1990) on . 

ore from the Faro deposit~ In that bench test the ore was ground to 80% -56 µm. 

Recoveries with respect to particle sizes were nearly identical for particles containing 

free sphalerite, 90 to 99.9% sphalerite, and 70 to 90% sphalerite in the rougher 

concentrate grading 34 wt% Zn (Fig. 3A). The rougher concentrate was reground to 
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Fig. 1 - Photomicrograph of BSE UDaoae of +48 mesh fraction of 
sample P3. The grey levels have been modified with image analyzer to 
enhance. discrimination between minerals. 

Whne = sphalerlte + chalcopyrite + galena: Light grey = pyrite + 
minor marcasite: dark grey = silicates + barite + alteration products. 



.. 
Fig. 2 - Photomicrograph of BSE images of screened fractions of sample P3. 
The grey levels have been modified with image analyzer to enhance 
di.cirnioation between rnioenls. (a) 48 to 100 mesh, (b) 100 to 200 mesh, 
(c) 200 to 400 mesh, (d) -400 mesh. 

White = spbaJerite + chalcopyrlte + galena: light grey = pyrite + minor 
marcasite: dark grey = silicates + barite + alteration products. 
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80% -39 µm and cleaned to produce a Zn concentrate grading 52.9 wt% Zn. 

Recoveries in the Zinc concentrate were highest for 90 to 99.9% sphalerite particles 

. (89%), and were nearly equal for· free and for 70 to 90% sphalerite particles (68% and 

66% respectively) (Fig. 3B) . . The recovery of free sphalerite was lower than for the 90 

to 99.9% sphalerite because most of the slimed sphalerite (-6 µm) which was lost to 

tails was free. The recovery of 70 to 90% sphalerite is relatively high which indicates 

that 70 to 90% sphalerite particles were preferentially recovered in the zinc concentrate 

grading 52.9% Zn . . The proportion of sphalerite present as 70 to 90% particles 

. represented only 9.3 % of the sphalerite in the Zn concentrate (Fig. 3C), and hence did 

not reduce the Zn concentrate grade. It is noteworthy that 3 % of the zinc in the Zn 

concentrate grading 52.9% Zn was in particles that contained from 70% to 5 % 

sphalerite. 
I 

The scheme for classifying the sphalerite and chalcopyrite, based on the above 

evaluation, was selected as: 

(1) 

(2) 

(3) 

(4) 

particles containing 100% of mineral of interest (free), 

> 75 % [including free] (recoverable), 

25 to 75 % (middlings), and 

< 25 % (unrecoverable middlings). 

The recoverable category of > 75 % sphalerite is used because it is assumed that 

the Zn concentrate which will be produced from the Faro tailings will contain about 50 

to 55 Wt% Zn. A recoverable category of more than 90% sphalerite would have to be 

used if Zn concentrates containing more than 55 % Zn were required. Data on > 90 

sphalerite were automatically collected with the image analy~er, but for simplicity of 

presentation, were not included in this report. They can, however, be extrapolated 

from the free and > 75 % data. 
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Fig. 3 - Graphs: (A) Recovery of sphalerite in a Zn rougher concentrate 
in different sized particles containing different amounts of sphalerite. 
(B) Recoveries of sphalerite as free grains, 90 to 99.9%, 70 to 90%, 20 
to 70% and -20% sphalerite particles. 
(C) Proportions of sphalerite in different types of particles. 
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9 PROTECTED BUSINESS INFORMATION 

LIBERATION ANALYSIS. 

Results for free, recoverable ( > 75 % ) , middlings (25 to 75 % ) and unrecoverable 

middlings ( <25%) are plotted with respect to particle sizes (determined by sieving) in 

Figures 4 to 6 for sphalerite and chalcopyrite in samples Pl, P2, and P3. The results 

show that liberations of recoverable sphalerite ( > 75 % ) are h_!gher than 60% for 

particles that are finer grained than 200 mesh (75 µm), and hi goer than 40 % for free 

sphalerite finer grained than 200 mesh. Liberation data are given in Tables 4a and 4b 

for sieved fractions of the samples. 

DISTRIBUI'ION OF SPHALERITE 

The distribution of free, recoverable, middling and unrecoverable sphalerite in 

each sample were calculated by using the sieve analysis data,· Zn assays, and the 

liberation characteristics of the sphalerite in the sieved fractions. The results, given in 

Table 5, show that 39 % to 51.2 % of the sphalerite in samples P 1, P2 and P3 is free, 

and 65% to 79.1 % is recoverable·(> 75% sphalerite in particles). The table also shows 

that most of the free and recoverable sphalerite is in sieved fractions that are finer 

grained than 106 µm (100 mesh), and most of the unliberated sphalerite is in fractions 

coarser-grained than 75 µm _(200 mesh). 

CONCLUSIONS 

The samples contain small amounts of secondary min~i:als, such as Fe sulphate 

and goethite, produced by weathering of pyrite. These minerals may interfere with 

flotation reagents, therefore appropriate conditioning should be performed prior to 

flotation to minimize their affect. · 

The liberation of sphalerite and chalcopyrite can be interpreted by using either 

the free or the recoverable ("liberated" > 75) particles. In both instances the liberation 

data show relatively high liberations in fractions which are finer-grained than 75 µm 

(2.00 mesh). The percentages of sphalerite occurring as "liberated" grains, smaller than 

15 µm, are 41 %, 33% and 68% in samples Pl, P2 and P3_ respectively. 
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100 

80 -

60 

40 

20 

0 
+48 M 

· ............. 
"· ... 

LIBERATION, SAMPLE P1 
Sphalerite 

....... _ 

48 to 100 M 100 to 200 M 200 to 400 M 

SIZE RANGE (mesh) 

- "Lib. (•75 tt.) -+- Mlde (25-75 tt.) 

-- Unllb (-25 !.) -e- Free 

LIBERATION, SAMPLE P1 
Chalcopyrite 

-400 M 

0 L...----......;;;:11'--------'-------'-------i 
+48 M 48 to 100 M 100 to 200 M 200 to 400 M -400 M 

SIZE RANGE (mesh) 

- "l.lb·(•75 !.) -+- Mid• (25-75 !.) 

-+- Unllb (-25 tt.) -e- Free 

Fig. 4 - Graphs showing liberations of minerals with respect to particle 
sizes (determined by sieving) for: (a) Sphalerite, and (b) chalcopyrite. 
Sample Pl. 
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LIBERATION, SAMPLE P2 
Sphalerite 

OL-------L-----___., ____ __... ____ _. 
•48 M 48 to 100 M 100 to 200 M 200 to 400 M -400 M 

100 

80 

60 

40 

0 

- .Lib. (•75 9') 

--- Unllb (-25 9') 

SIZE RANGE (mesh) 

~ Mlda (25-75 1') 

~ Free 

LIBERATION, SAMPLE P2 
Chalcopyrite 

+48 M 48 to 100 M 100 to 200 M 200 to 400 M 

SIZE RANGE (mesh) 
·400 M 

~ Mlda (25-75 ~) 

Fig. 5 - Graphs showing liberations of minerals with respect to particle 
sizes _(determined by sieving) for: (a) Sphalerite, and (b) chalcopyrite. 
Sample P2. · 
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LIBERATION, SAMPLE P3 
Sphalerite 

PROI'ECl"ED BUSINESS INFORMATION 

oL-------'~----.l-------'-------' 
+48 M 48 to 100 M 100 to 200 M 200 to 400 M -400 M 

100 

80 

60 

40 

20 

0 

- -i.1b• (•75 S) 

_.,_ Unllb (-25 S) 

SIZE RANGE (mesh) 

-+- Mlda (25•75 S) 

-e- Free 

LIBERATION, SAMPLE P3 
Chai co pyrite 

.-,./' 

· •48 M 48 to 100 M 100 to 200 M 200 to 400 M 

SIZE RANGE (mesh) 

- -i.1b· (•75 ~) -+- Mlda (25•75 S) 

- Unllb (•25 .. ) - Free 

-400 M 

Fig.· 6 - Graphs showing liberations of minerals with respect to particle 
sizes ( determined by sieving) for: (a) Sphalerite, and (b) chalcopyrite. 
Sample P3. 
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. ,c·, 

Tab_le 4a - Liberations for sphalerite 

Size range Recoverable Middling Non-recoverable Free 
Sample 

(mesh) 25 to 75%* >75%* <25%* 100%* 

Pl +48 4.3 13.2 82.4 3.9 
Pl 48-100 27.9 36.9 35.2 17.0 
Pl 100-200 62.2 17.7 20.2 47.2 
Pl 200-400 81.3 11.0 7.7 46.4 
Pl -400 93.2 5.4 1.3 83.0 

r . P2 +48 17.4 40.7 41.9 10.5 
r' P2 48-100 · 50.4 28.2 21.4 · 26.4 I 
I P2 100-200 65.8 15.5 18.7 37.4 

1 · 
P2 200-400 74.9 13.5 11.6 47.2 
P2 -400 89.6 7.1 3.3 58.7 

I P3 +48 14.4 28.3 57.3 12.7 
P3 48-100 39.9 28.4 31.8 20.2 
P3 100-200 58.6 23.8 17.5 33.5 
P3 200-400 73.2 16.6 10.1 39.2 

' . 
P3 -400 89.6 7.1 3.3 58.7 

i 
i 
l . 

*= % sphalerite in particles 

Table 4b - Liberations for chalcopyrite 

L . Size range Recoverable Middling Non-recoverable Free 
Sample 

(mesh) 
I . >75%* 25 to 75%* <25%* 100%* 

,r-· I 
i .. Pl +48 14.1 68.7 17.2 14.1 

Pl 48-100 1.3 50.0 48.7 1.3 
r;-:-- f ' Pl 100-200 81.9 9.5 8.7 48.9 

L Pl 200-400 66.6 22.4 -- 10.0 61.1 
Pl -400 69.2 27.1 3.7 44.5 

It " L P2 +48 1.1 30.5 68.4 0.1 
P2 48-100 35.4 14.0 50.6 23.9 
P2 100-200 34.4 34.7 30.9 1.5 

f' P2 200-400 70.3 17.6 12.1 50.6 ! 
P2 -400 80.2 14.8 5.0 42.2 L 
P3 +48 49.7 0 50.3 49.7 1· P3 48-100 29.1 22.6 48.3 15.6 

L P3 100-200 53.3 22.6 24.1 35.9 
P3 200-400 44.3 44.4 11.2 27.9 

r- P3 -400 82.3 13.6 4.1 62.6 

L 
*= % chalcopyrite in particles 

r 
lb, 

[ 
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Table 5 - Distribution of sphalerite in samples 

Recoverable Middling Non-recoverable Free 
4) 

c.. 
Si:ze range E Total = (mesh) (/) 

>75%* 25 to 75%* <25%* 100%* 

Pl +48 0.1 0.4 2.5 0.1 3.0 
Pl 48-100 3.9 5.2 4.9 2.4 14.0 
Pl 100-200 22.4 6.3 7.3 17.0 36.1 
Pl 200-400 16.3 2.2 1.5 9.3 20.0 
Pl -400 25.1 1.5 0.4 22.4 27.0 

Total 67.8 15.6 16.6 51.2 100.0 

P2 +48 1.6 3.7 3.8 0.9 9.1 
P2 48-100 12.8 7.1 5.4 6.7 25.3 
P2 100-200 17.8 4.2 5.1 10.1 27.1 
P2 200-400 8.6 1.5 1.3 5.4 11.4 
P2 -400 24.3 1.9 0.9 15.9 27.1 

Total 65.1 18.4 16.5 39.0 100.0 

P3 +48 0.1 0.2 0.5 0.1 0.8 
P3 48-100 2.3 1.6 1.8 1.2 5.7 
P3 100-200 9.2 3.7 2.7 5.2 15.6 

· P3 200-400 9.6 2.2 1.3 5.1 13.1 
P3 -400 58.0 4.6 2.2 38.0 64.8 

Total 79.2 12.3 8.5 49.6 100.0 

.. 
* = % chalcopyrite in particles 

Liberations are low for galena iri · all sieved fractions, and for sphalerite and 

chalcopyrite in particles which are coarser-grained than 150 µm (100 mesh). 

A regrind of 100% minus 75 µm (200 mesh) -(or 80% minus 53 µm (-270 

mesh)) is needed to liberate most of the large (> 10 µm) (potentially recoverable) 

sphalerite and chalcopyrite grains. 
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SURFACE CHEMISTRY OF COMPOSITE TAll..INGS 
SAMPLES FROM TIIE FARO DEPOSIT, YUKON 

by 

LJ. Cabri* 

EXECUTIVE SUMMARY 

Laser Ionization Mass Spectrometry (LIMS) was used to obtain semi-quantitative data 

on the surface chemistry of a series of 15 composite tailings samples from the Faro deposit, 

Yukon. Optical microscopy of polished sections indicated that the sulphides are not altered 

and consist of the following minerals, in decreasing order of abundance: pyrite, marcasite, 

sphalerite, pyrrhotite, chalcopyrite, and galena. Sphalerite, pyrite, and pyrrhotite occur 

mostly as liberated particles. 

LIMS analyses of selected sphalerite grains showed that in all 15 samples, the 

sphalerite grains were activated with Cu (percent of Cu-activated grains range from 33.3 to 

100 % ) with no obvious correlation with pH at the sample site. On the other hand, there was 

a negative correlation between Pb-activated sphalerite grains (percent of Pb-activated grains 

range from 125 to 50%) at low pH (2.6 to 5.5). This was followed by erratic values in the 

intermediate zone (pH 6.3 to 6.9) and, at high pH values (7 .5 to 8.3) with increased sample 

depths, by fairly consistent highly Pb-activated sphalerite grains (percent of Pb-activated 

grains range from 62.5 to 100% ). The dominance of Pb-activated liberated sphalerite· 

! particles should guide processing optio~s, but the common occurrence of marcasite should 

also be noted. 

Keywords: Flotation tailings, sulphides, LIMS analyses, surface chemistry, Cu-activation, 
Pb-activation 

* Core Technologies and Services Laboratory, Mineral Sciences Laboratories, CANMET, 
Department of Energy, Mines and Resources, Ottawa, Canada KIA 001. 
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INTRODUCTION 

Curragh Resources is investigating the possibility of reprocessing old flotation 

tailings from the Faro deposit, Yukon, prior to transfer of the tailings for final deposition 

in the mined-out Faro open pit. Results obtained from laboratory tests carried out 

previously on the old tailings indicated a limited response to standard sulphide flotation. 

The study of the surface chemistry of particles from the tailings is part of a more 

comprehensive study by CANMET (Project 50854, T. Cienski, Project Leader). It was 

decided to use a Laser Ionization Mass Spectrometer (LIMS) for the surface 

characterization, based on earlier unpublished analyses and tests on base metal flotation 

products. 

METIIODOLOGY 

Fifteen composite samples were provided by Mf. T. Cienski (RUUCANMET). · 

The samples had been screened to + 200 mesh with distilled water and dried (Table 1). 

A polished section was made for each composite in order to obtain mineralogical 

information by optical microscopy, necessary for guiding sample selection and 

preparation for the LIMS analyses. Sphalerite and pyrite/marcasite grains were hand­

picked under a binocular microscope by Mr. D.R. Owens (CTSUCANMET) and 

carefully placed on top of thin pieces of pure indium foil ( - 5 mm square), because the 

grains stick to the indium surface. The indium pieces themselves were very lightly stuck 
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, -·- Table 1. Curragh Resources: Faro Down Valley Tailings Composite Samples 

Composite Curragh 
pH 

Average Composite Curragh 
pH 

Average 
Sample Sample pH Sample Sample pH . 

Cl D-2-1 2.32 ClO D-2-10 7.54 

E-7-1 3.19 E-7-10 8.46 

F-10-1 2.20 2.57 F-10-10 6.21 

F-11-10 8.18 7.60 

·C2 E-7-2 4.51 

F-10-2 2.67 3.59 Cll D-2-11 7.81 

E-7-11 7.83 

C3 E-7-3 4.43 F-10-11 6.47 

F-10-3 4.66 4.55 F-11-11 7.94 7.51 

C4 D-2-4 5.62 Cl2 D-2-12 7.66 

E-7-4 4.64 E-7-12 8.77 

F-10-4 5.30 5.19 F-10-12 7.22 

F-11-12 8.20 7.96 

cs F-9-5 5.69 

F-10-5 5.24 5.47 Cl3 D-2-13 7.62 

E-7-13 8.54 

C6 D-2-6 6.56 F-10-13 7.46· 

F-10-6 6.01 6.29 F-11-13 8.29 7.98 

D-2-7 7.18 Cl4 D-2-14 1.55 
j, . 

E-7-7 6.64 6.91 E-7-14 8.78 

t . F-10-14 7.79 

L C8 D-2-8 8.00 F-11-14 9.08 8.30 

, E-7-8 7.43 
~ 

L, F-11-8 8.84 8.09 ClS D-2-15 7.68 

[ 
E-7-15 8.51 

C9 D-2-9 7.44 F-10-15 6.40 . 

r E-7-9 8.46 F-11-15 8.58 7.79 

F-10-9 5.21 

f . F-11-9 8.85 7.49 

L, 

r 
--
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with double-sided tape to the base of small plastic sample boxes. The laser ionization 

mass spectrometer used was a LIMA-2A laser microprobe manufactured by Cambridge 

Mass Spectrometry Ltd. (Cambridge, England). The indium pieces were attached to steel 

sample holders with conducting carbon paint and were evacuated to about 10-7 Torr (in 

about 5-10 min). A He-Ne pilot laser, mounted co-axially with the primary Nd-YAG 

ablation laser, was used for focusing. The primary laser was set at 28.7% transmission 

with a 1.4 µsec delay time (A') for the post-ionization laser. The ions produced in the 

laser/solid interaction (focused to -2 to 5 µm) were then analyzed using a time-of-flight 

(TOF) mass spectrometer. The acquired spectrum was deconvoluted and calibrated in 

terms of mass, with the entire process, from "firing" the laser to display of the mass 

spectrum, taking less than about one minute. The spectra are then saved on diskettes. 

The procedure followed was to analyze all sphalerite grains stuck to each indium 

substrate, as well as analyzing a few grains of pyrite/marcasite. From one to five areas 

were analyzed with a surface "shot" on each sphalerite grain, followed by one to two (in 

rare cases, .fifteen) further shots penetrating into deeper layers, until neither Cu nor Pb 

could be detected. This was done in order to assure that the Cu and Pb were due to 

surface coatings and not to other mineral impurities. A series of successive LIMS spectra 

demonstrating sampling depth is shown in Figure 1. . A CuS layer thick enough to make 

sphalerite float is, typically, a few atomic layers thick (Mellgran et al., 1973). 
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. 14 Dec 92 18: 47: 51 

Pb 

ION MASS (m/z) 

14 Dec 92 18:49:~9 

100 250 

ION MASS (m/z) 

Figure 1. Two LIMS spectxa obtained from the upper surfare 
layers (A) of a Cu- and Pb-activated sphalerlte grain and 
(B) obtained by a third firing of the primary laser on the 
same spot, penetrating into deeper layers. Note that 
Ca, Cu and Pb have disappeared, Zn bas increased. 
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RESULTS 

A total of 568 spectra were._ recorded and the peak area signal intensity values 

t 

computed for most common elements found at the surface of sphalerite grains: K, Ca, Fe, 

Cu, Zn, and Pb (see Fig. 1). It must be emphasized that element sensitivities are highly 

variable, up to one order of magnitude, and thus relative peak heights for different elements 

in the LIMS spectra are not proportional to their concentrations. . Thus, all the results must 

be considered only as semi-quantitative. The relative quantity present for each element is 

obtained by computing the peak signal intensity value, i.e., the sum of areas under the peak 

I -
1 corresponding to a specific isotope. Calibration of results for specific minerals is possible, 

L 
r 
I 
L 

L 
L 
I 
l . 

-

but was beyond the scope of this study. Other elements such as Ba, In, Cd, and Sn, were 

occasionally found and noted. 

Optical microscopy of polished sections revealed that the sulphides are not obviously 

altered and consist of the following minerals, in d~g order of abundance: pyrite,. 

marcasite, sphalerite, pyrrhotite, chalcopyrite, and galena. Pyrite is by far the most 

abundant sulphide and marcasite is quite common, and, from this cursory examination, 

appears to be primary in origin. Sphalerite, pyrite, and pyrrhotite occur mostly as liberated 

particles. Sphalerite often contains micro-inclusions of chalcopyrite and no liberated galena 

was observed. Typical grains are shown in Figure 2. 
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Figure 2. Backscattered Electron Image showing t;ypical liberated sphalerite (s), 
attached to galena (g), pyrite (grey), and marcasite (m) as well as free 
py.r:rhotite (p) and barite (white). Sample C-5. 

The percent of sphalerlte grains with detectable Cu and/ or Pb for all 15 samples is 

shown graphically in Figure 3. It can be observed that Pb is most erratic, partly due to its 

greater sensitivity, and that the number of grains with Pb is low for samples 2 to 5, whereas 

only sample 5 had significantly fewer grains coated with Cu. 

Results Jor Cu and Pb for individual samples are shown graphically in Figures 4 to 6, 

illustrating, respectively, typical distribution of Cu- and Pb-activated sphalerite grains with 

dominance of Cu-activation and low degree of Pb-activation near the surface of the tailings 

(low pH from 2.6 to 5.5) through a •mixed" zone at intermediate pH (6.3 to 6.9) to 
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Figure 3. Perceiit of Cu- and Pb-activated sphalerite grains. 
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Figure 4. Relative distn'bution of Cu- and Pb-activated sphalerite, Sample C-2 . 
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LIMS Sphalerite Surface Analyses 
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Figure 5. Relative distribution of Cu- and Pb-activated sphalerite, Sample C-4. 
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Figme 6. Relative distribution of Cu- and Pb-activated sphalerite, Sample C-10. 



_, . 

r -· 

r 
! 

L 

I. 
l .. _ 

r 
L 

1 
L 

' f .... 

9 PltOJ'F.CIED BUSINF.SS INFORMATION 

typical Pb-activated dominant samples at higher pH (7.5 to 8.3). These results are 

su~marized in Table 2 and Figure 7. 

Table 2. _ Sphalerite grains analyuxl 

Sample Cu grains* _ Pb grains* Cu** Pb** pH 

1 7/7 6/7 25.5 15.7 2.57 

2 7/8 1/8 16.7 6.6 3.59 

3 6/6 1/6 17.8 0.2 4.55 

4 8/10 5/10 30.2 12.5 5.19 

5 2/6 3/6 12.9 7.8 5.47 

6 8/8 8/8 39.0 225.9 6.29 

7 10/10 10/10 39.4 18.2 6.91 

8 10/10 10/10 .27.6 173.9 8.09 

9 9/9 7/9 24.3 83.8 7.49 

10 10/10 10/10 17.2 127.8 7.6 

11 10/10 10/10 58.1 188.9 7.51 

12 6/7 5/7 60.9 65.9 7.96 

13 6/8 5/8 23.6 81.2 7.98 

14 8/9 9/9 16.3 155.8 8.3 

15 7/7 6/7 27.4 174.3 7.79 

* Number of grains with detectable Cu or Pb/total number of grains examined. 

** These represent the median peak area signal intensity values for Cu and Pb 
for all grains in each sample. 
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Figure 7. Summary illustrating pH versus relative degree of Cu- and Pb-activation 
for all 15 composite samples. 

DISCUSSION AND CONCLUSIONS 

Though Pb-activated sphalerite is a minor factor for the first five samples derived 

from the surface zones of the tailings pile with lowest pH, it becomes dominant in the other 

samples with neutral to slightly alkaline pH. This suggests that the liberated sphalerite grains 

in the tailings may represent grains that were Pb- and Cu-activated during the original 

processing. 
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The ·reactions leading to Pb-activation of sphalerite may be (after Fuerstenau, 1982): 

and 

ZnS + Pb2+ -. PbS (on sphalerite) + Zn2+ 

It is possible that the lower degree of Pb-activation evident on the sphalerite surface in the 

upper zones of the tailings pile may be due to dissolution of the PbS as indicated by 

equation 1. Analysis of water samples for Pb in the upper parts of the tailings pile may 

contribute to verification of this hypothesis. 
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PHASE I REPORT 

Preliminary Evaluation and Planning. 

Objective: 

To determine the physical and mineralogical characteristics of the 
material to be treated. This information is necessary for optimum 
planning and execution of work in Phases II and III. 

1. Introduction 

Tailings samples were received at CANMET laboratories on November 
23, 1992. These samples were obtained from 20 holes drilled in the 
Faro Down Valley Tailings Impoundment Area. As the samples were 
taken from the holes· at each meter in depth, the total number of 
samples received was 224. 

curragh Inc. provided also the following data for each sample: 
paste pH, screen analysis on 200 and 325 mesh and chemical analysis 
(Pb, Zn, cu, Fe) in size fractions. This information was used to 
plan and execute Phase I work. 

sample pH increases from approximately 2 at the surface to close to 
9 in the deeper regions of the dam. It was assumed that the pH 
variations would affect the mineralogy and in particular the 
surface of the sulphide minerals. Three distinct layers were 
therefore selected for initial evaluation: 

Pl (pH < 5) 
P2 (5 <pH< 7) 
P3 (pH> 7) 

It is expected that the response to flotation could be different 
for the materials ·coming from different pH layers. For this reason, 
mineralogical examination (liberation and surface) and part of the 
process testing will be preformed separately on samples originating 
from different pH areas. Process emphasis however, will be on 
common treatment of the combined feed. 

2. samples preparation 

Two sets of composite samples were prepared: one for liberation 
mineralogy study and one for surface chemistry. 
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2.1 · Liberation mineralogy 

Liberation mineralogy required three composites made up of samples 
derived from the three pH areas listed above. Samples were screened 
on 48, 100, 200 and 400 mesh and each size fraction (a total of 15 
samples) was submitted to liberation study. 

2-.2 surface chemistry 

Surface chemistry work . involved the identification of species 
present on the surf aces of sulphides and in particular, on the­
surf ace of the sphalerite mineral particles. Composites were made 
up representing various depths and pH values. In total, 15 
composites were prepared and screened on a 200 mesh screen. 
Approximately ten particles of sphalerite were removed· from each 
coarse fraction for surface mineralogy study. 

2.3 Process test samples 

Composite samples were obtained again representing the three pH 
areas. The weight of each composite was approximately 60 kilo. 
Three head samples were taken from each composite and a general 
composite was made, containing material from all three areas. 70 
one kilo lots .were prepared for Phase II process testing. 

3. Literature search 

A brief literature survey initiated by CANMET library and carried 
out personally by the Project Leader resulted in finding several 
publications on subjects related to tailings retreatment. However, 
differences in mineralogy made these publications of little 
practical value to the current project. It . is perhaps worth noting , 
however that the main common emphasis was on the necessity for 
vigorous pre-conditioning. 

4. Liberation mineralogy 

Liberation mineralogy study.was carried out by Dr. w. Petruk and l 
the following is a summary of his activity and findings to-date. 

4.1 Method of investigation. 

Three sets of sub-fractions were taken from the sieved fractions. I 
One set of sub-fractions was ground to -200 mesh and submitted for L 
chemical assays for Zn, cu and Pb; another set of sub-fractions 
was submitted to x-ray diffraction analysis for identification of 
major and minor minerals. Polished sections were prepared from the 
third set of sub-fractions. The polished sections were studied by -
optical microscopy and image analysis to identify the minerals, 
determine mineral textures and determine mineral liberations. 

L 
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· Table 1. Sieve ana~ysis and pH of samples 

Size range Weight % 
(mesh) Pl P2 P3 

+48 3.6 5.0 1.0 
48 - 100 11.0 14.7 3.7 

100 - 200 26.7 25.5 14.1 
200 - 400 27.7 21.5 21.6 

-400 31.1 33.3 59.7 

pH (average) 3.64 5.9 8.13 

4.2 Results. 

4.2.1. Mineral quantities by weight %, determined for each 
fraction and for the combined samples, are given in Tables 2a, 2b 
and 2c. 

Table 2a. Mineral quantities in sieved fractions in Sample Pl 

Mineral +48M 48-lOOM 100-200M 200-400M -400M Combined 

Pyrite 2.0 39.4 69.0 69.1 59.3 60.4 
Quartz 81.7 45.0 18.3 16.4 14.7 21.9 
Muscovite & K feld. 13.3 4.0 2.1 2.5 2.6 3.0 
Barite tr. 2.1 3.7 4.1 8.0 4.8 
Goethite-( 0.4 3.5 3.5 3.8 9.0 5.2 
Fe sulfate & siderite 1.6 2.3 0.8 1. 5· 2.1 1.6 
Sphalerite 0.5 2.0 1.3 1.0 1.3 1.3 
Pyrrhotite tr. 0.7 0.5 1.0 0.8 0.7 
Chalcopyrite tr. 0.2 0.3 0.2 0.5 . o. 3 
Galena 0.4 0.8 0.4 0.4 1.7 0.8 
Kaolinite tr. tr. tr. tr. tr. tr. 

Table 2b. Mineral quantities in sieved -fractions in Sample P2 

Mineral +48M 48-lOOM 100-2-00M 200-400M -400M Combined 

Pyrite 16.4 77.2 77.4 73.9 61.9 68.3 
Quartz 63.2 7.7 7.2 9.2 16.1 13.5 
Muscovite & K feld. 6.4 0.9 1.1 1.1 0.9 1.3 
Barite 0.3 2.8 3.8 7.0 9.3 6.0 
Goethite 4.3 3.9 4.8 4.2 2.4 3.7 
Fe sulfate & siderite . 2. 5 0.7 0.7 0.9 4.9 2.2 
Sphalerite 5.1 3.9 2.3 1.5 2.2 2.5 
Pyrrhotite 0.9 1.4 1.7 1.2 1.3 1.4 
Chalcopyrite 0.3 0.4 0.3 0.3 0.3 0.3 
Galena 1.4 1.1 0.7 0.7 0.9 0.9 
Kaolinite tr. tr. tr. tr. tr. tr. 

-
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Table 2c. Mine~al quantities in sieved fractions of Sample PJ 

Mineral +48M 48-lOOM 100-200M 200-400M -400M Combined 

Pyrite 
Quartz 
Muscovite & K feld. 
Barite 
Goethite 
Fe sulfate & siderite 
Sphalerite 
Pyrrhotite 
Chalcopyrite 
Galena 
Kaolinite 

8.3 
80.0 

6.2 
. Q.2 
1.6 
1.1 
2.2 
0.2 
0.1 
0.5 
tr. 

59.2 
27.2 

1.9 
1.5 
4.7 
1.1 
2.9 
0.5 
0.3 
0.7 
tr. 

74.4 
9.8 
1.5 
5.3 
4.4 
0.5 
1.6 
1.7 
0.2 
0.6 
tr. 

64.5 
15.2 

1.6 
4.4 
8.4 
1.3 
1.5 
1.8 
0.4 
0.9 

tr. 

61.0 
11.8 

2.4 
13.8 

0.8 
5.7 
1.8 
1.4 
0.3 
1.0 

tr. 

63.1 
13.5 
2.1 

10.0 
3.1 
3.8 
1.7 
1.4 
0.3 
0.9 

tr. 

It is observed that sulphides, in particular pyrite and sphalerite 
have been largly leached out of the coarse fractions in the top 
layers of the dam. 

4.2.2. Textures and liberations. 

The sphalerite, galena and chalcopyrite in the +48 mesh fraction 
are generally locked in quartz and . pyrite (Fig. · 1). In contrast, 
the sphalerite arid chalcopyrite in sieved fractions finer than 48 
mesh occur as liberated particles and as inclusions in _pyrite and 
quartz 
(Fig. 2). The galena in all fractions has low liberation. 

Degrees of liberation were measured for sphalerite, chalcopyrite, 
galena and for base metals (sphalerite, chalcopyrite and galena). 
The particles were classified as containing 100 % of mineral of 
interest (free), 75 to 100 % (recoverable), 50 to 75 % (middlings), 
25 to 50 % (middlings) and <25 % (unrecoverable middlings) • Results 
for Recoverable (75%) , Middlings (25 to 75 %) and Unrecoverable 
middlings are plotted with respect to particle sizes determined by 
sieving: see Figures 3 to 5 ·for base metals, sphalerite, galena and 
chalcopyrite in samples Pl, P2- and P3. The results show that 
liberation of base metals and sphalerite is higher than 60 % for 
particles that are finer than 100 mesh. Liberation data are given 
in Tables 3a, 3b, Jc and 3d for sieved fractions of the samples • 



1 '1 
il 

• _J } 

,-n 
I; ' · '-'· •. J 

I! 
I ; 

. ..:JJ 

·~ 
11 

~U 

II'. 
I! 

._,_J 

~1 
"'· : J 

I 

l 
-- 1 

r- ., 
} 
,: 

'---J: 

., 
' i 

._:: , 

r- .~ 
; 
; 
( 

L-:!J 

\ 
I 

-- ) 

r 
1 
I 

.. .:;;,,;;;:..J 

--1 
_ j 

,--
I 

l-: 

l 
[! 

[ 

I 
'! 

I 
'·· 

L 
C 

L 
L 
[ 

[ 

L 
l 

Fig. 1. Photomicrograph of BSE image of +48 mesh fraction of sample 
P3. The grey levels have been modified with image analyzer to 
enhance discrimination between minerals. 

: ... ~ .. 

White == sphalerite + chalcopyrite + galena: Light grey = pyritEf_+ 
minor marcasite: dark grey = silicates + barite + alteration 
products. __ 
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Fig. 2. Photomicrograph of BSE images of screened fractions of 
sample PJ. The grey levels have been modified with image analyzer 
to enhance discrimination between minerals. (a) 48 to 100 mesh, (b) 
100 to 200 mesh, (c) 200 to 400 mesh, (d) -400 mesh 

White = sphalerite + chalcopyrite + galena: Light grey = pyrite + 
minor marcasite: dark grey == silicates + barite + alteration 
products. 
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Table 3a. Liberations for base metals (sphalerite, chalcopyrite 
galena, 

Sample Size range 
(mesh) 

Pl +48 
Pl 48-100 
Pl 100-200 
Pl 200-400 
Pl -400 

P2 +48 
P2 48-100 
P2 100-200 
P2 200-400 
P2 -400 

P3 
P3 
P3 
P3 
P3 

+48 
· 48-100 
100-200 
200-400 

-400 

Recoverable 
<75 %* 

4.1 
23.6 
64.0 
77.2 
82.1 

16.3 
46.7 
62.0 
70.3 
88.2 

15.3 
38.3 
57.3 
72.3 
84.1 

Middling 
5 to 75%* 
9.6 

37.4 
16.6 
11.5 
12.3 

41.2 
27.2 
14.6 
14.5 

6.3 

27.9 
29.0 
20.6 
14.1 
9.6 

* = % base metal minerals in particle 

Non-recoverable 
>25 %* 
86.3 
39.0 
19.4 
11.3 
5.6 

42.5 
26.1 
23.4 
15.2 
5.5 

56.8 
32.7 
22.1 
13.6 

6.3 

Free 
100 %* 
3.8 

17.0 
52.0 
55.9 
71.7 

9.4 
29.3 
41.8 
55.--4 
62.8 

13.0 
21.9 
39.1 
48.7 
62.3 

l. Table 3b. Liberations for sphalerite 
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Sample 

Pl 
Pl 
Pl 
Pl 
Pl 

P2 
P2 
P2 
P2 
P2 

P3 
P3 
P3 
P3 
P3 

Size· range 
(mesh} 

+48 
48-100 
100-200 
200-400 

-400 

+48 
48-100 
100-200 
200-400 

-400 

+48 
48-100 
100-200 
200-400 

-400 

Recoverable 
<75 %• 

.. 4. 3 
27.9 
62. 2 -
81.3 
93.2 

17.4 
50.4 
65.8 
74.9 
89.6 

14.4 
39.9 
58.6 
7~.2 
89.6 

* = % sphalerite in particles 

Middling 
25 to 75%* 

13.2 
36.9 
17.7 
11.0 
5.4 

40.7 
28.2 
15.5 
13.5 
7.1 

28.3 
28.4 
23.8 
16.6 

~-1 

Non-recoverable 
>25 %* 

82.4 
35.2 · 
20.2 
7.7 
1.3 

41.9 
21.4 
18.7 
11.6 

3.3 

57.3 
31.8 
17.5 
10.1 
3.3 

Free 
100 t • 
3.9 

17. 0 
47.2 
46.4 
83.0 

10.5 
26.4 
37.4 
47.2 
58.7 

12.7 
20.2 
33.5 

. 39.2 
58.7 



f" Table 3c. Liberations for galena 
i 

Sample Size range Recoverable Middling Non-recoverable Free 
r ·- {mesh} <75 %* 25 to 75%* >25 %* 100 . %* I , Pl +48 3.4 0.4 96.2 3.3 

Pl 48-100 6.1 1.4 92.6 3.8 --
Pl 100-200 47.3 17.0 - 36. 7 43.0 
Pl 200-400 56.2 7.6 36.5 53 .6 -
Pl -400 71.1 15.3 13.6 65.4 -

P2 +48 4.3 8.8 86.9 2.8 
P2 48-100 2.4 17.6 80.0 1.4 
P2 100-200 17.6 16.4 66.0 10.4 
P2 200-400 39.8 9.4 so.a 28.0 
P2 -400 69.9 9.7 20.4 51.6 

I.: P3 +48 8.2 13 .o 78.8 7.4 
P3 48-100 1.1 14.5 84.4 1.0 
P3 100-200 21.6 18.2 60.2 19.2 

r - P3 200-400 44.5 19.5 35.3 29.2 
P3 -400 77.7 9.5 15.8 58.5 

r: * = % galena in particles 

t. ":: L 
Table 3d. Liberations for chalcopyrite 

sample ,Size range Recoverable Middling Non-recoverable Free 
{mesh} <75 %* 25 to 75%* >25 %* 100 %* 

[_ : 
Pl +48 14.1 68.7 17.2 14.1 
Pl 48-100 1.3 50.0 48.7 1.3 
Pl 100-200 81.9 9~5 8.7 48.9 

I. 
Pl ·-.200-400 66.6 22.4 1-0.0 61.1 

! I 
Pl -400 69.2 27.1 3.7 44.5 

, - ·: 

[ P2 +48 1.1 30.5 68.4 0.1 
P2 48-100 35.4 14.0 50.6 23.9 
P2 100-200 34.4 34.7 30.9 1.5 

1 • •• 

L P2 200-400 70.3 17.6 12.1 50.6 
P2 -400 80.2 14.8 5.0 42.2 

L 
P3 +48 49.7 0 50.3 49.7 
P3 49...;100 · 29.1 22.6 48.3 15.6 

L ~ 

PJ 100-200 53.3 22.6 24.1 35.9 
PJ 200-400 44.3 44.4 11.2 27.9 

[ P3 -400 82.3 13.6 4.1 62.6 

* = % chalcopyrite in particles 

L 
!: 
! : 
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4.3 Discussion 

The purpose of the liberation study was to establish the degree -of 
liberation of the base metal sulphides and the need for regrinding 
of the reprocessed tailings. Information obtained allows us to draw 
the following conclusions: 

1. The . degree of 
irrespective of 
obtained. 

sulphide liberation remains constant 
the depth from which a sample was 

2. For·- improved _:liberation ··(recovery) of sphalerite, a '. 
\coarse . (+100·-·mesh) - · fraction should - be separated and 

::··::_regr·ound-~··:·This fraction represents approximately 15 % of r 

, ·.< .. ma:terial .to· be retreated. ·. · · 1 

3:. · ·, - Liberation of .~sphalerite in fractions finer than 100 mesh 1 
. , ·: is· .. over 60--- %, ·increasing· to 90 % in .the .-400 mesh size. 

t .~ .. ' '~' -~. ~ 

4. 

. t . . ~ ( . . 

Significant (70 %) liberation of galena· is found only in 
very fine sizes (-400 mesh). In coarser (+200 mesh) r 

· ·fractions .<galena is mainly present as non-recoverable ( 
~iddlings • 

:, . l '·:. 

·s· .. ·. ·. Regrinding ~-- of the rougher flotation feed could be 
considered only in respect of the sphalerite present in 

·· .·. ·the .- +100 mesh· fraction. · 

s. surface chemistry 
{ 

In order to gain more detailed knowledge of the nature of minerals ; 
surface alterations caused by oxidation over a long period of time, 
a study was carried out using Laser Ionization Mass Spectrometry 
(LIMS). The study results are reported by Dr. L. Cabri and included 
in this report as Appendix 1. 

Conclusions from this study are as follows: 

1. 

2. 

3. 

A varying but substantial proportion of the sphalerite 
surface is coated with cu and Pb. This proportion often 
reaches 100 %. 

While cu activation is more pronounced at lower pH areas, 1 

deeper regions are characterized by nearly total Pb , 
coating • 

cu and Pb activation is observed throughout the cross 
section of the tailing dam, irrespectively of the depthl 
and p_H of samples. 
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4. In most cases coating is very thin. 

6. Phase IX process testing 

Mineralogical examination of curragh tailings provided important 
information needed for the detailed planning of the laboratory 
testwork. This information deals mainly with: regrinding and pre­
conditioning. 

As only coarse (+200 mesh) sphalerite .present in the feed is 
predominately. locked in middlings, ·. it .:·is this fraction that will 
require regrinding. ·Therefore -classification :,~and regrinding steps 
will have -to ·be inc~uded in the process ·dev~lopment work. However, 
economics may dictate direct .. dispos.al _:of ~this. fraction. 

Liberated galena is found mostly · :in ver;y." .fine sizi~s (-400 mesh), 
with a ·--majority of this. ·mineral ··.present i .n: fine intrusions. as 
unrecoverable middlings. It can therefore be projected that lead 
recovery ; 'Will not be :very high",: , _ . . . ., ... , .. 

' . .:; ·... ~ .. 

Copper and ,lead activation- :of -sphalerite .' is _f .:ound in all -tailings 
samples, suggesting that all the -materia.l could be treated 
together, without regard to the depth of its origin. Such an 
approach could' .greatly simplify the .. recove;y .. ,.,process. 

-· 
In order· to restore the fl.otation properties~:.of sphaleri te a pre-
conditioning step may be required. Detailed investigation of this 
step will by carried out. 

( ~· ,~ . 
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