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INTRODUCTION AND EXECUTIVE SUIIARY

Purpose of Report

This Report sets out to provide a summary of the data
assembled to date on Area A of the Wilson River Exploration
Licence (E.L. 24/85) in north-western Tasmania. Callina
holds an 8010 interest in the licence with the balance held
by Mr. M. G. Creasy.

In particular, the Report sets out estimates of:

(I) The total volume of alluvial material in Area A;

(2) The quantities and ~rades of the end products which are
hoped to be saleable.

These estimates are then extrapolated to include the whole
of the Wilson River tenement.

Extent of the Database

The primary da tabase consists of volumetric and assay da t:l.
on the 31 bulk samples and 86 hollow core auger holes which
made up the 1987 exploration programme.

The au~er core samples have been mineral dressed, screened
and separated into five magnetic sand fractions. The bulk
samples have been beneficiated by jigging, screened and
washed and magnetically separa ted in to the same heavy
mincral fractions. Some samples have been further
beneficiated by various forms of concentration, viz. air­
ta bles, \'/il fley tables and high tension concen tra tion. The
elements assayed for include the precious metals - gold,
platinum, palladium, osmium, iridium, ruthenium and rhodium
and oxides of chrome, silicia, iron, aluminium, calcium,
magnesium, ti tanium, vanadium and manganese. Some nickel
and cobalt analysis has also been completed.

The databasc relates primarily to the bulk samples which
were assayed extensively for both chrome and P.G.Es. The
auger samples were assayed to a much lesser de&ree and
provide a much less complete view. Some addi tional auger
assays are currently being undertaken.

A potentially serious naw in the analysis of samples is the
abscnce of estimates of specific gravity in the auger data.
Reasonably accurate estimates of specific &ravity have been
made for the bulk sampl1n& products.



Area A

Ketbod of RvaluatioD

(2) Ratio of Total Precious loIetals: Iridium 2.31:\

18 12

55 127

Grades

Ir PM's
(ppb) (ppb)

237 457

41 95

91 210

Product Size Mass Cr203
(mm) (t) (t)

HI <0.5 15,542 27.9
0.5-2.0 43,044 9.9
)2.0 40,737 3.8

H2,3 <0.5 23,630 20.2
0.5-2.0 43,227 1.2
)2.0 40,956 2.1

Tails <0.5 251,465 11.4
0.5-2.0 46,605 4.1
)2.0 1,234 1.6

---------
512,441 9.9

)3.0 (es t) 1,031,309
---------

TOTAL 1,543,150 3.3
---------

Assumes: (1) !;.G. of 2.5 (Volume is G17,500 CUhlC m~trc,;)

(3) No Chrome, P.M's In oversize

Broad generalizations have then been made about the
possible volumes in Areas B, C and D and therefore about the
total resource in the Wilson River tenement.

693003

1. Top 2 metres

Su~mary of Results

The reserve for the material below two metres depth was
evaluated by auger drilling. The method of assessment here
has been to compare assay da ta for the auger holes to assay
data for the bulk samples and thus make
generalizations/extrapolations about the total volume.
This is considered to be close to a possible resource with
confidence on grades plus or minus 20~.

Reserve and product estimates for the material evaluated by
bulk sampling (viz. the top two metres of 'he deposit) have
been made by assigning areas of influenc~ to each of the
bulk sample sites and then by calculatin~ a weighted average
assay for the entire area. This reserve is considered to be
a probable reserve although several assumptions had to be
made.

1.3

1.4
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.. 1,029,250
• 2.57~t.125

• 1,646,750
• 4,116,860

693004

(1) The effective chrom1te grade 11 0 ..082 tonnes
per cubic metre of alluvium

(2) The precious metals grades are clearly sub­
economic. However, the Non-Magnetic fraction
of Hutch I, <0.5mm contain an averace 1.6ppm
iridium (say 3.7 ppm P.~'·s). This product
may be worth extracting separately at little
loss to overrall chromi te reserves.

Delow 2 me tres.

Total Volume
Total Mass

Total Area A

Total Volume
Total Mass

Assuming comparable grades, the total potential
chromite production could be 1,000,000 tonnes.

Area C is 40 ba in size. Average depth of )6.5m.
Chromite values appear to be good.

Area A is 25 ba in size. Average depth 6.5 metres to
bedrock.

Area B is 20 - 30 ha but shallow. Good chromite and
P.G. E. val ues.

At the assumed overall grade, tbis represents a total
of 136,000 tonnes of contained Cr203. Assuming no loss
in beneficia tion (or tha t wha tever loss sustained is
offset by underestimation of gradess) and a product
grade of 651 tbis gives a potential total saleable
production of 209,000 tonnes of chromite.

Area D is 10 - 15 ha. Unknown depth or values.

Tbus, Area A probably constitutes 25' of the total
available resource.

2.

Note:

4. Remainder of Deposit.

3.

In ad<.lition to assembly of the <.lata resultinc from the l!188
exploration program.e, several areas must be addressed and
resolved within that nine month period. These are:

The coming nine months is a critical period in the
development of the lilson River project,

1.5 Future Direction

u
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(1) Further assaying of auger samples for Area A to i.prove
confidence in reserves.

(2) A closer definition of "total" reserves for the lilson
River deposits should be made;

(3) A detailed mineralogical investigation must be
undertaken to determine the nature of the chromite
mineral and its purity/impurity and processing
characteristics.

(4) Significant effort must be devoted to determining
optimum beneficiation techniques. Consideration of
such techniques must also have regard to likely payment
terms from potential purchasers and to this end
detailed discussions must be initiated locally and
internationally. The Company should look closely at
the appointment of a technical consultant to assist the
Goard in this recard.

(5) Investigation must be made of the processing
characteristics of the chromite concentrate which we
would produce and in particular to the implications of
those processing characteristics on the price which we
wll1 receive for the chromite concentrate. It is
possible that much of this work can be done for use by
prospective purchasers of the concentra te i.e. by
poten tial furnace furnace opera tors.

(6) In the ligbt of the above and of tbe cash situation, we
will need to pursue negotiations with t
11U[~~(J~~~~i:~owards the end of this nine month
period. At this stage I lean towards an end user of
the product (1.e. a smelter or a steel maker) rather
than a mining company as a joint venture partner.

It is also important to note here the important piece of
information that can be gleaned from this evaluation is that
while our ini tial estimates of tbe overall quantum of
ma terial and of contained chrome have been downgraded for
Area A at least, our investigation has shown that it is
possible to produce a chromite concentrate with a very high
proportion of chrome oxide. The most important task then is
to determine the economic significance of this aspect.
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The process for the auger core samples is similar but
without the beneficiation through jig process.

The samples were assayed after the jigging, screening, and
magnetic separation. At each of these points VOlumetric
data regarding the proportion of each sample which went into
each "product" was also noted.

•

j

(at); 1<rO: Z O' I

Flow Chart of the Process

THE SAMPLING PROCESS

The values of iridium, osmium, ruthenium and rhodium show
qui te a close correIa tion throughout the samples. PIa tinum,
palladium and gold on the other hand exhibit no real
correlation either between themselves or with the other
precious metals. This suggests that the osmiridium metal
contains iridium, osmium, ruthenium and rhodium in the
ratio 100:20:1.

The process followed for the bulk samples was basically the
following. Samples were screened through a 3mm sieve with
>3mm material regarded as waste. The <3mm material then
passed over a three hutch jig giving three jig products,
viz. hutch I, hutch 2,3 and the tailings. The jig products
were again screened in two stages to four size fractions:
<75 micron, 75 micron to O.5mm, O.5mm to 2mm, and >2mm. The
<75 micron material was regarded as slime waste. Material
in each of the three larger size fraction was then separa ted
into five magnetic fractions.

Attached as Appendix 1 is schematic representation of the
process by which assay data was obtained for the bulk
samples. Appendix 2 outlines the method used in processing
the hutch products. Appendix 3 gives a flow chart relating
to the analysis of the auger core samples.

Precious Metals Assaying

Due to technical difficul ties associa ted with assaying for
osmium and to the very high cost of conducting extensive
assays for all precious metals, the majority of the 1987
samples were assayed only for iridium in terms of precious
metals. Grade estimates for the other precious metals are
therefore made on the basis of assays from the 1986 sampling
programme. These assay results give data on 52 observations
for osm ium and 163 observa tions for each of the other
precious metals. Attached as APpendix 4 are scatter
diagrams showing the rela tionship between iridium assays and
those for the other precious metals. From this data, ~e

have estimated the quantities of gold, platinum, palladium,
ruthenium, rhodium and osmium which occur for each one gram
of iridium in an assay. These values arc listed below.

2.1

2.
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TABLE
Normalized val ues for Precious Metals

Iridium ( I r) = 1.0000 ppm
Osmium (Os) = 0.9784 ppm
Ruthenium (Ru) = O. UJ02 ppm
Rhodium ( Rh) = 0.0090 ppm
PIa Unum (Pt) = 0.0974 ppm
Palladium ( Pd) = nil
Gold (Au) = 0.0351 ppm

TOTAL PRECIOUS METALS = 2.3101 ppm

In value terms, the total precious metal content is 'Iorth
approximately US$400-500/ounce.

Detailed statistical analysis of the reliability of this
form of extrapolation has not been undertaken, however the
number of observations in the sample and the apparent
goodness of fit of the points about lines which represent
these average values, combine to suggest that the
ex trapola tion is probably reasonably accura te in sta tistical
terms. This does not allow for potential variations in the
recoverability of each of the precious metals through assay
or of t~eir rela tive susceptibility to magnetic separa tion.

"Valuable" Products

The following are considered to be the most valuable
products from the processing which has occurred to date. In
other words, these products contain the highest
concentrations of the valuable elements.

(1) The hutch 1 and hutch 2,3 concentrates trap a high
proportion of available chromite and the material which
reports to the 3 middle magnetic fractions (i.e. Mag I,
l(ag 2, Mid Mags) produce a high grade chromite
concentrate. To this can be added the non magnetic
fraction from the hutch 2 and hutch 3 concentrates.

(2) The non magnetic fraction from the Hutch 1 concentrate
is rich in chro.ite and also contains the majority of
the precious metals which are present in quantities
which may be economic.

The reasons behind tbis are quite simple. Firstly. the
jigging process enables the heavy materials to be
concentra ted. The precious metals, bcinj\ the llcaviest
ma terial, are caught predominantly in hutch I. The chromi te
grains, which are heavy but not as heavy, lire caught in
hutch 2,3 as well as hutch 1. (Notably. significantly but
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Furtber Work on Products

low chrome values occur in tailings samples. This is
presumably very fine ma teriat.) Secondly, the magnetic
separation concentrates the precious metals in the low
magnetic fraction and non-magnetic fraction anp the chromite
in the low and mid-magnetic fractions. the iron rich
ma terial is concentra ted in the high-magnetic fraction.
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2.3.2
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Micron Researcb

Mr. Arnold Griffin at Micron Research has been
evaluating several methods of further
beneficiation of the magnetically separated
concentrates. The latest method, high tension
concentration, has demonstrated an ability to
substantially upgrade the chromite concentration.
Chromite grades above 60$ and chrome to iron
ratios of above 3,:1 are consistently being
achieved by this method.

Dr. Jiri Just, C.S.I.R.O.

Dr. Just has recently examined 15 samples of
ma terial ranging from low to high grade chromi te
using the tecbnique of electron microprobe
analysis (AppendiX 5). The purpose of the
analysic was to examine the chrome oxide content
of chromite grains. In summary, Dr. Just's
analysis shows the presence of three types of
chrome bearing material, one having very high
chromium content and low iron content, one
carrying "normal" Cr203, and tbe other having very
high iron content and low chromium content
("limoni teft). The high chrome grains were found
to average in excess of 70$ Cr203 and
approximately 17.5" iron oxide giving a
cbrome/iron ratio of 4:1. The limonite grains
carrie,d mucb lower cbromite (average 6") and very
bigh iron (average 77"). Dr. Just's analysis is
most encouraging and indica tes tha t further work
should now be done to investigate means of
separating the chromite and limonite material. In
addition, further work is necessary to determine
the relative frequencies of occurrence of the
three species of chromite. This is currently
being undertaken.

Other matters which need to be addressed are the
significance of the deficiency in oxides of
magnesium, aluminium and silicon. It is generally
the case that a low proportion of these oxides is
associated with a high chrome recovery in
ferrochrolDe. Secondly, the presence of
significant quantities of titanium dioxide and
vanadium pentoxide needs to be evaluated.
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Platinum Group EleDBnts

One important area requiring future investiga tive
work is in the separation of platinum group
elements from the low and non-mag h.ch 1 product.
At present it appears that this can be achieved in
a plasma arc furnace and thus it may be possible
for Callina to get some credit for the precious
metal content of the concentrate, the possibility
of earlier separation of the precious metals
should be investigated wi th a view to maXimiZing
the value of the precious metal content of the
concentra tes to Callina.

1 t is also feasible tha t the Hutch 1 non-magnetic
product might prove to be a separate product of
the project as the contained precious metals value
may be higher tllan the contained chrome value.
This particularly applies to the area around Riley
Creek, Le. Area B, where osmi·ridium
concentra tions are known to be rela tively high.

Other Products

Another potential product requlrlng evalua tion is
the sa lea bi! i ty of the la teri tic gravel ma teria 1
as a separate rich iron oxide.

...



Chromite Product from TOp 2 Metres.

RESERVE ESTIMATES

693010

The few precious metal assays taken from the auger samples
suggest tha t, unlike in U,e chromi te values, the osmiridium
values are highest in the top two metres.

Val ua tion

The chemical ana lyses of the 31 LuI k samples,
taken from the top :l mctrcs of Area A, indicate
tha t tlie ~Iag 1 and Mag 2 fractions of Hu tch 1

lIefore proceeding to the quan ti ta tive evalua tion of the
data, several qualitative points should be raised:

t"
Area A is a chromite resource and not an osmiridium
resourc.e. I t is at best doubtful whether the pIa tinum ~roup

elements are present in sufficient quantities for them to be
payable in the final product.

Area B, on the other hand, may well contain sufficient
osmiridium to warrant its extraction as ei ther a by-product
present in a cliromite concentrlltf' or as n specially
sepa ra ted mil te I' ia l.

I'/hile chrome is present throu~hout the profile from surface
to bedrock, the values ~enerally increase at depth anel tliere
is some evidence of concentration at the point of contact
with slH'pentinised bedrock. However, while the material
below two metres depth contains the majority of the
contained chromite in Area A we are less confident (because
we have much less data) about our ability to concentrate it,
The 1938 bulk sampling programme will provide further
information on this aspect.

The highest chrome values tend to be associated ~Iith clays
of a light orange to brown colour. These occur extensively
through the western portion of Area A where the attached
contour'maps SIIOW values to be much hieher (Appendix 6).
Again the evidence is that these clays predominate in the
deeper parts of the profile.

The brief inspection of the bulk samples which have recently
been taken from Area C also suggest a predominance of these
light orange to brown clays. The clays also appear to be of
a somewhat greater depth in Area C tlian they are in Area A,
possibly by up to 50'f,.

:3.1.1

Precious metals values are generally much higher in Area II
than in Area A. This coincides with information on previous
min inc of the area which was confined to the creek beds.
Area B covers the areas adjacent to Riley Creek where there
is extensive evidence of previous mining for osmiridium.

( 1 )

(2 )

3.

(:I)

(4)

3.1

(5)

(6)

(7)
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contain the highest chromite values. In the Mag I
fraction, the values peak to 60<J: Cr203 at 9850N,
9800E and 62':. Cr203 at IOOOON, 102:;OE. A
depression of values exists between these two
points (see the contour maps In App~dix G).

Over'all, thl' lIulch 1 <O.,Jmm maenetic products "cl'e
calculated to have a l:rarle of 27.9% chromite and
237 ppb iridium in a total of 15,:;42 tonnes.
Combining the llag I, lIag 2 and llids fractions anel
grade can be increased to 3G.fJ\l; chromi te in 8,392
tonnes (see Appendix 6).

The llutch 2 I 3 products also concentrate chromite
in the <0.5mm Mag I and Mag 2 fractions. Al though
the values are slightly lower than those of Hutch
I, the peaks occur in si mlIar areas (e.r;. 56%
Cr203 at 9900N, 9750E and 49.3~ Cr203 at 10000N,
10250B). The Hutch 2 & 3 <O.5mm products have a
total grade of 20.2% in 23,629 tonnes of material.
This grade increases to 23.:1% in 14.398 tonnes
\Vhen only Llag I, lIag 2 and MIds are considered.

The <0.5mm Non-Mar; fraction in the Ilutch 1 product
concentrates iriclium to ~ eracle of 1612 ppb. The
iridium analyses peak to 25,000 ppb (located at
10000N, 10250E) and 13,000 ppb (located at 10150r"
9550E). Hutch 2 Sr 3 does not concentrate iridium
to the same extent as Hutch 1. For instance, the
<0.5mm Non-llae fraction of Hu tch 2 & 3 has a erade
of only 49 ppb iridium. Tbe highest iridium value
is 270 ppb in the entire Hutch 2 & 3 product.

The grade of the <0.5mm Tail product is low in
comparison with the Hutch 1 and Hutch 2 & 3
products but the mass is significantly hieher than
both. Overall, the <O.5mm Tails l:rade at 11.41,
Cr203 in a total mass of 257,465 tonnes. This
suggests that a hieh proportion of the chromite is
present in very fine grains. This conclusion can
be quickly checked by an evaluation of the chrome
content of the aur;er slimes «O.075mm) fraction.
By only considering the Mag I, lIag 2 and Mids
fractions. the grade increases to 14.6';:, in a total
mass of 164.009 tonnes. Like (Iutch 2 S 3, Iridium
lVas found to be negligible and having a grade of
only 91 ppb in the entire <0.5mm Tail product.

Overall, the jill products had an overall ;>;rade of
9.91 in 512,441 tonnes of material.

Once the chrornitc grades were calcula teu for the
bulk samples, an estimation of the t.otal chromlt.f!
product in the top :! metres of thf! IIrca could he
made by incorporatinr; the mas~; of the >:Jmm
fraction. This estimate was made usinr; the
followinll approximations and assumptions:
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i) 50~ of the material is contained in the >3mm
frac tion;

11) the Spec1 fie Cravi ty Is 2.5; and

iii) the matedal cont.:lins no ehromite.

!lelin bi 11 ty of Oa ta

The reliability of the clata was undermined due to
the necessity to estimate an approximate Specific
Gravi ty for the rna teriRl. This was brought about
due to the material never bein~ measured
adequa tely or correctly in the fi rst instance. A
Specific Gravi ty of 3.5 r/as considered to b a good
approximation of the material. 1I0~·ever. as the
Specific Gravity is the basis for all calculations
a certain measure of inaccuracy has been
introduced .
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APPENDIX 2

PROCESSING OF HOTCH PRODUCTS

REPORT OF

KICRON RESEARCH PTY. LTD.

As requested a total of 30 Jig No. I Hutch products were received
at this labora tory in double plastic bugs. Verbal instructions
were received to process each product in turn by a process of-

1. h ttri tioning/desliming

2. Sizing

3. Magnetic fraction

All of these products were to be weighed, sampled by riffle
splitter, to give 200 gram samples for delivering to the
analysts. The balance of the products have been bagged and awai t
delivery.

NOTES:

1. No responsibility will be accepted for the data given in
this report except insofar as it applies to the samples
recei ved.

2. Perth tap water was used in all test work.

3. All products are available for delivery.

THE PRODUCTS SUPPLIED

All products supplied contained appreciable amount of water and
slimes. some of which adhered to the grains. There was no No. 1
sample - Field Trials.

PROCESSING - as Flow Sheet attached.

1. Attritioning/desliming

The whole of each product supplied was agi ta ted "i th
additional water in a cement mixer. The liberated slimes
and excess water was decanted from time to time until the
amount of slimes contained was relatively 10". This
accumulated slimes fraction (now contained in IR gallon
plastic sinks) was allowed to settle overnight then the
clear supernatent liquor was decanted to waste. The then



A. Rapid Disc Magnet (Feed +2mm)

2. Sizing

3. Magnetic Fractiona tion

Reading induced Roll Magnet (IRM)

Tbe belt speed was determined at 33 em/sec. and was
kept constant. Gap was 7mm and constant. The first
pass of the product was at zero applied amperage, the
non-mags from this pass was repassed but the
application of power was increased to one amperage, the
final and third pass was at maximum applied amperage
i.e. 2 amps. All three magnetic products and the final
non-mags products were collected, weighed and sampled ­
all surplus products were stored in cardboard cartons
now awaiting delivery. The equivalent gauss magnetic
units for the above settings is shown in the attached
table.

thickened pulp was thoroughly agi ta ted and sampled (by
incremental dips). This sample was fil tered and sampled and
delivered for assay. The surplus pulp was discarded to
waste. The cleaned coarse fraction was transferred to
aluminium trays and oven dried.

69301:;

The total oven dried product was screened firstly on a
labora tory sieve having square apertures of 2mm. The
oversize (O/S) was collected for magnetic fractionation on
the Rapid Disc Lift "agnet - this product being too coarse
for fractionation on the Rotor Type magnet. The finer
fraction (-2mm) was then rescreened on another laboratory
sieve having square apertures (0.5mm) to give a fine
fraction (-2 + 0.5) and the finest fraction (-0.5 + 0.075)
fraction. Because the slimes fraction was recovered by
decantation there is a possibility that the finest fraction
could well contain some grains finer than 0.075mm (200
mesh). These two fractions "Fines" and "Finest" were then
magnetically fractionated on the Reading Induced Roll Magnet
(Reading IRM) into a number of fractions as described below.

B.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(Feed Fine and Finest Products)

The rotor type magnet, rotor speeds are shown in the
accompanying table. Each sized product was passed
through the magnet at varying gap. rotor speed
(automatically variable as applied power increases) and
applied power - each non-magnetic product. Each
product was recovered, weiched, sampled and the surplus
stored for future reference - not all boxes of these
samples are identified.

All the data from these tests are shown in the attached
tables.



Disc Coarse Hi Mags 0.25" 0 :!: 1000
(+2 ) Mag 1 0.25 1.0 1700

2 0.25 2.0 8900

HUt Fine Hi Mags 3/16" 0 <1000
( -2 +0.5) Mags 1 1/8 " 0 :1000

2 1/8" 3 14000
\Iids 1/8 " 6 19000
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Gauss

<1000
~1000

14000
19000



APPENDIX 3

FLOW SHEET FOR WILSON RIVER AUGER SAMPLES
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l. Wil son River - Sea ttergram of Ir (ppb) vs Os (ppb) •

2. \111 son River - Sea ttergram of Ir (ppb) vs RhxIOO (ppb) .

3. Wilson River - Sea ttergram of Ir (ppb) vs Ru (ppb).

4. Wilson River - Seattergram of Ir (ppb) vs PdxlOOO (ppb).

5. Wilson River - Sea ttergram of Ir ( ppb) vs Au (ppb).

6. Wilson River - Scattergram of Ir (ppb) vs Pt (ppb).
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WILSON RIVER Scattergram of Ir (ppb) vs Os (ppb)
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RIVER - Scattergram of Ir (ppb) vs Rhx 100 (ppb)
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WlSON RVER - Scattergram of r (ppb) vs Ru (ppb) ~
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APPENDIX 5

REPORT ON MINERALOGICAL EXAMINATION
AND ELECTRON MICROPROBE ANALYSES OF

CHROMITE SAMPLES BY DR. JIRI JUST
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REPORT

on

aad

ELECTROM MICROPKoaz A.ALYSES

of

CHROKITE SAMPLZS

37478. 37479. 37480. 37481. 37483. 37484. 37485. 37487.
38169. 38186. 38208. ~J 1057. JJ 1058. JJ 2059

prepared for Hessrs

CALLI.A •• L.

at thelr reque8t by

Jlr1 JU8t

Hl ne ralagls t

'erth, 12th February, 1988.

JIRt JU8T , ASSOCIAtE8, MINERALOGICAL AND PETROLOGICAL .IRYICE.
30 Kay Straec, SCARaOIOUCR, V. A. 6019, tal. (09) 341 ~77 •
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2. It should be possible to produce concentrates of exceptionally
high grade.

JIRI JUST , ASSOCIATES
.ineralogical and petrological services

Perth, 11th February, 1988.

REPORT ON ELECTRON MICROPROBB ANALYSES OF CBRONITE SAMPLES
No 37480, 37481, 37483, 37487, 38169 AND 38208.

Dr. Jiri Just, Mineralogist

1. Chromite in the investigated samples is non-stoichiometric and
has an unusually high Cr20J content. 74.65\ is the highest
encountered value. The average of 285 analyses is 70.2\.

SUKMARY

3. All samples contain particles of chromium-bearing ·limonite·,
which is actually the predominant component of some samples.

4. Presence of chromium-bearing "limonite· makes evaluation of
the ore and plant products by means of chemical analysis
alone unreliable to impossible.

5. Ouantitative mineralogical analysis is essential for reliable
plant control and evaluation of the products.
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The requeat was later .odified so that chromite was to be
analysed only in samples 37487, 37481, 37483, 37480, 38169, and
38208.

Fifteen samples of chromite concentrates and tailings were
received for mineralogical investigation. The alm of the
investigation was to determine the average chemical composltion
of chromite in the individual samples by means of electron
microprobe analysis and to identify and determine compositlon of
the iron minerals in the samples.

Polished mounts were prepared frail all samples. All the mounts
were briefly examined by .eans of optical microscope. The mounts
then were coated with electrically conductive carbon film and
analysed by means of electron probe microanalyser MAC 4005. The
raw data were reduced using the "OXIDE" program of N. Ware. To
determine the average cOlllpoaition of chrollite in the individual
samplea 40 randomly aelected chro.ite graina were analyaed in-each of the •• lected mounta. Several graina of iron oxide. were
analyaed in all aa.ples except the tailing. JJ 2057, JJ 2058, and
JJ 2059 which were ahown to contain only negligible a.ount of

693028C.:7

IMTROOOCfIOH

The samples we re numbered

31485 AT Tail -180 HT Conds
31487 AT tail -180 HT NjConds
31484 AT Tail +l80·

31478 AT Cons +250
31479 AT Cons -250

31481 AT Mids -250 HT Conds
37483 AT Mids -250 HT NjConds
31480 AT Mids +250

38169 9 HI Mag2 -0.5
38186 21 HI MagI -0.5
38208 31 HI Hag2 -0.5

25 Tails Non-Mao -0.5 (JJ 2057)
25 Tails 8i Mag -0.5 (JJ 2058)

7 Tails -0.075 (JJ 2059 )
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iron oxides (and chromite). Samples 37478, 37487, and 38186 were
also examined by a "whole rock" x-ray diffraction technique.

RESULTS

The chemical composition (as indicated by electron microprobe
analyses) is very unusual, to the extent that quite a lot of time
has been spent on checking the working order of the instrument
and on comparing the results obtained on the submitted samples
with analyses of chromites of known composition obtained under
the same operating condition (i.e. the samples were coated
simultaneously to minimise the eff.ect of difference in carbon
film thickness, and were inserted into the probe and analysed at
the same time.

The,unusual feature of the majority of the analysed chromite
grains is a significant departure from the stoichiometric formula
of the spinel-group minerals. This consists essentially in
surplus of the trivalent laetals (Cr, AI, Fe 3 +, V) and deficit in
the divalent. metals (Fe 2+, Mg, Mn, etc.). The deficit appears to
be larger than the surplus which implies presence of vacancies in
the structure of the mineral. The combined effect of these
phenomena is that the chromium content in chromites is very high,
the highest encountered value is 74.2' Cr203'

All samples except tail samples JJ 2057, JJ 2058, and JJ 2059
contain particles of impure hydrated iron oxide which has been
identified by XRD analysis as goethite, FeO(OR), with a lesser
amount of hematite. Electron microprobe analyses indicate
presence of variable amounts of AI, Si, and, which is most
important, Cr. Trace amounts of Mn, Mg, Ti, and V can also be
present. The mineral further referred to as "limonite". The
mineral occurs as .mantles around some chromite grains, where it
is possibly produced by direct alteration of chromite, but it
seems that the indurated ·limonite" particles are derived mainly
from the ferruginous cap rock. Composite particles consisting of
chromite and clastic quartz cemented with the chromium-bearing
"limonite" are common in most of the samples. FeO(OH), CrO(OR),
and AlO(OH) are isostructural so substitution of iron in goethite
by chromium and aluminium is quite feasible.

The samples are described in the order as per your letter.
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Sa_pIe No. l7US

CHEMICAL COMPOSITION OF CHROMITE
dedved from electron microprobe analyses

Cr203 Al 20 3 FeO MgO MnO V20 3 5i02

Average: 71.19 3. 92 17 .48 6.93

Range: highest 73.73 5.91 23.05 10.13 0.32
lowest 66.66 2.41 13.86 3.05

Analysis with:
highest Cr 73.73 2.77 15.76 7.72

'lowest Cr 66.66 4.23 20.35 8.58 0.18

Seven grains of "limonite" were analysed. As this number is
insufficient for calculation of a meaningful average composition
only the extreme analyses are presented.

Chemical composition of chromium bearing "limonite"
(calculated to the goethite formula, normalised to 90\)

Analysis with highest and lowest Cr:

Cr203 Al 20 3 Fe203 FeO MgO Si02 MnO V203 Ti02

max. 6.98 7.99 72.47 0.54 0.56 0.18 0.67
min. 1.27 0.64 85.45 0.54 0.27 1.08 0.21 0.25

Cr203 values in the remaining analyses are (in 'wt I :

1.35, 1. 63, 2.04, 3.60, 4.83

...
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Sa.ple Mo. 37487

CHEMICAL COMPOSITION OF CHROMITE
dedved f~om 40 elect~on microp~obe analyses

Cr203 A1 20 3 FeO MgO MnO V20 3 Si02

Ave~age: 70.28 4.2S 18.02 8.11 0.2

Range: highest 73. 68 8.87 23.76 10.30 2.02 0.30 0.33
lowest 63.60 2.12 13.07 2.32 n.d. n.d. n.d.

Analysis with:
highest C~ 73.68 2.70 16.16 7.29 n.d. n.d. 0.17
lowest Cr 63.60 8.87 18.85 8.41 n.d. O.lS n.d.

The anal ys is with the lowest C~ ~ep~esents a "normal" ( i.e. stoi-
chiometdc) chromite.

...
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sa.ple 110. J7C84

CHEMICAL COMPOSITION OF CHROMITE
dedved from 2 electron microprobe analyses

C(20) AI 2O) FeO HgO HnO V20) Si02

Ana 1ys i s wit h :
highest Cr 7).61 2.73 15.20 8.46 n.d. n.d. n.d.
lowest Cr 72.45 3.0) 13.62 10.74 n.d. n.d. n.d.

Ten grains of "limonite" were analysed.

Chemical composition of chromium bearinq "limonite"
(calculated to the goethite formula, normalised to 90\)

Average of 10 analyses: analysis with highest and lowest Cr.

Cr203 A1 20 3 Fe203 FeO HgO Si02 MnO V20) Ti02

Aver. 5.73 4.87 77.41 0.20 0.29 0.81 0.25

max. 11.60 8.76 68.04 0.64 n.d. 0.30 n.d. n.d. 0.51
min. 0.91 1. 79 85.67 nil 0.41 0.88 n.d. n.d. n.d.

The remaining cr203 values are:

1.09, 2.70, 4.22, 4.44, 5.68, 6.89, 8.42, 11. 35

XRO analysis indicates that the sample consists .osHy of
ooethite. Quartz and chro.ite are present only in subordinate
amounts, hematite in small amount •
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Chemical composition of chromium bearing "limonite"
(calculated to the goethite formula, normalised to 90\)

n.d.
0.92

0.41

n.d.
n.d.

MnO

n.d.
0.230.65

2.16

Si02

0.36 0.96

MgO

0.49
0.24

FeO

0.29
2.17

0.61

75.76
82.28

3.02
2.03

3.17 79.38

8.48
1.12

sa.ple No. ]7.78

CHEMICAL COMPOSITION OF CHROMITE
derived from 2 electron microprobe analyses

Cr203 Al 20 3 FeO MgO MnO V20 3 Si02

Anal ys is with:
highest Cr 72.8] 3.28 14.76 8.91 n.d. n.d. 0.22
lowest Cr 71.65 3. 64 15.24 9.28 n.d. n.d. 0.20

Nine grains of -limonite" were analysed.

1.92, 3.27, 4.16, 4.43, 4.11,5.31, 5.91

Average of 9 analyses; analysis with highest and lowest Cr.

max.
min.

Aver. 2.97

The remaining Cr203 values are:

XRO analysis indicates that the salllple cons lsts essentially of
goethite with only slIIall a.ounts of chrolllite and hematite.
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Sa_pIe Mo. 31479

CHEMICAL COMPOSITION OF CHROMITE
derived from 2 electron microprobe analyses

Cr203 Al 20 3 FeO MgO MnO V20 3 Si02

Analysis with:
highest Cr 71.30 3.44 15.01 9.17 0.69
lowest Cr 71.07 3. 62 16.75 7.85 0.47

Ten grains of "limonite- were analysed.

Chemical composition of chromium bearing "limonite­
(calculated to the goethite formula, normalised to 90\)

Average of 10 analyses; analysis with highest and lowest Cr.

Cr203 Al 20 3 Fe203 FeO MgO 5i02 MnO V20 3 Ti02

Aver. 4.55 2.05 81.62 0.09 0.39 0.57 0.30 0.43

max. 7.29 0.73 80.41 0.23 0.18 0.46 0.25 0.17 0.28
min. 2.04 4.06 79.55 1.44 0.35 1.02 n.d. n.d. 1.29

The remaining Cr203 values are:

3.16, 3.31, 3.73, 4.30, 4.44, 5.06, 6.08, 6.08
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Sa.ple 110. 37481

CHEMICAL COMPOSITION OF CHROMITE
derived from 40 electron microprobe analyses

Cr203 A1 20 3 FeO MgO MnO V20 3 5i02

Average: 70.99 3. 90 17 .09 7.64

Range: highest 74.58 7.64 20.90 9.88 3.41 0.29 0.39
lowest 64.90 1. 93 13. 47 4.06 n.d. n.d. n.d.

Analysis with:
highest Cr 74.58 2.15 13.47 9.62 n.d. n.d. n.d.
lowest Cr 64.90 7.64 19.03 8.43 n.d. n.d. n.d.

The analysis with the lowest Cr represents a "normal" chromite

Two grains of "limonite" were analysed.

Chemical composition of chromium bearing "limonite"
(calcula ted to the goethite formula, normalised to 90\)

Cr203 A1 20 3 Fe203 FeO MgO Si02 MnO V20 3 Ti02

max. 14.01 3.66 71.26 0.20 0.28 0.59 n.d. n.d. n.d.
min. 3.52 2.16 81.71 0.93 0.29 0.61 n.d. n.d. 0.78
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n.d. 0.40
n.d. n.d.

n.d.. n.d.
0.23 0.47

n.d.
n.d.

MnO

n.d.
11.55

KgO

7.23

8.01
13. 01

13. 01
4.25

FeO
17 .17

16.63
12.31

22.76
10.43

9.22
1.21

1.27
9.22

73.68
65.46

73. 68
65.46

CHEMICAL COMPOSITION OF CHROMITE
derived from 41 electron microprobe analyses

Average:

sa.ple No. ]7483

Analysis with:
highest Cr
lowest Cr

Range: highest
lowest

The analysis with the lowest Cr represents a "normal" chromite.

l
I
I
I
I
I
I
I

Four grains of "limonite" were analysed. Only the analyses with
the highest and the lowest Cr are presented.
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Chemical composition of chromium bearing "limonite"
(calculated to the goethite formula, normalised to 90\'

Cr203 A1203 Fe 203 FeO MgO Si02 HnO V20 3 Ti02

max. 14.43 3.49 71.59 n.d. 0.34 0.34 n.d. n.d. n.d.
min. 4.25 3.32 78.78 0.13 0.37 1.78 0.37 n .d. n.d.

The remaining Cr203 values are: 3.32, 7.73
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sa_pIe Ro. 31480

CHEMICAL COMPOSITION OF CHROMITE
derived from 40 electron microprobe analyses

cr203 A1 20 3 FeO MgO MnO V20 3 Si02

Average: 70.13 4.36 17.76 6.71

Range: highest 73.02 18.51 23.11 10.26 9.82 0.26 0.44
lowest 59.96 2.09 10.01 2.67 n.d. n.d. n.d.

Analysis with:
highest Cr 73.02 2.09 19.64 4.76 n.d. n.d. 0.34
lowest Cr 59.96 18.51 17.91 3.61 n.d. n.d. n.d.

The analysis with the lowest Cr represents a "normal" chromite.

Five grains of "limonite" were analysed. Only analyses with the
highest and the lowest Cr are presented as the number of analyses
is insufficient for calculation of a statistically meaningful
average.

Chemical composition of chromium bearing "limonite"
(calculated to the goethite formula, normalised to 90')

Cr203 AI 20 3 Fe203 FeO MgO Si02 MnO V20 3 Ti02

max. 11.68 1.14 68.88 0.22 0.34 0.19 n.d. 0.30 0.26
min. 2.85 8.54 77.86 n.d. 0.32 0.45 n.d. n.d. n.d.

The remaining Cr203 values are: 2.95, 6.56, 7.90



0.20
n.d.

n.d.
0.57

n.d.

0.19
0.68

n.d.
n.d.

0.23
n.d.

0.16

n.d.
n.d.

n.d.
n.d.

0.42
n.d.

n.d.
n.d.
n.d.

7.88

9.08

MgO

8.30

0.77
0.58
0.65

8.02
10.01

10.02
5.64

n.d.

MgO

0.29
0.60

FeO

15.81
19.84

20.84
14.42

0.78
n.d.
0.26

FeO

3.99 19.26

4.00 17.43

3.99 18.07

1. 32
9.88

9.88
1.00

75.50
73.02
77.95

74.65
60.28

74.65
60.28

69.41

10.03
11.22

6.59

2.70
3.85
3.51

Average:

Range: highest
lowest

Analysis with:
highest Cr
lowest Cr

693038

Chemical cOGlposltion of chromium beal:'lng "limonite"
(calculated to the goethite formula, nOl:'malised to 90\)

CHEMICAL COMPOSITION OF CHROMITE
derived from 40 electron microprobe analyses

sa_pl. No. 38169

Average composition of:
anomalous chromite

(26 analyses) 70.50
normal chromite

(14 analyses) 67.39

C:7

Thl:'ee grains of "limonite" were analysed. All three analyses are
pl:'esented.

GI:'.41

Gr.42
Gr.43

There are two populations of chroGlite in the sample, "anomalous"
(non-stoichiometric) and "normal" (stoichiometric), which clearly
differ in their chromium content.
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G28

Sa.ple Mo. ]8186

CHEMICAL COMPOSITION OF CHROMITE
derived from 2 electron microprobe analyses

Cr20) AI 20) FeO MgO MnO V20 3 Si02

Analysis with:
highest Cr 71.99 4.14 15.13 8.75 n.d. n.d. n.d.
lowest Cr 71.0Z 3.82 15.28 9.69 n.d. n.d. n.d.

Nine samples of "limonite" were analysed.
Chemical composition of chromium bearing "limonite"

(calculated to the goethite formula, normalised to 90\)

Average of 9 analyses: analysis with highest and lowest Cr.

cr Z0 3 A1 20 3 Fe 20 3 FeO MgO Si02 MnO V20 3 TiOZ

Aver. 4.26 4.58 76.86 1.52 0.32 1. 77 n.d. n.d. 0.36

max. 8.05 6.84 72.50 0.94 0.31 0.88 n.d. n.d. 0.47
min. 2.96 6.67 73.59 1.97 0.29 2.73 n.d. 0.30 0.51

The remaining Cr203 values are:

3. 30, 3.71, 3.92, 3.93, 4.00, 4.10, 4.38

XRD analysis indicate that the sample consists essentially of
chromite with only a s.all amount of goethite and traces of
hematite.



Sa.pl. Mo. 38208

The analysis with the lowest Cr represents a "normal" chromite.

n.d. n.d.
n.d. n.d.

0.24 0.67
n.d. n.d.

n.d.
n.d.

n.d.
n.d.

MgO

8.43

9.01
8.96

11. 68
6.12

FeO

14.97
18.08

20.48
14.14

4.36 17.15

2.83
9.14

9.14
2.45

69.66

73.19
63.44

73.19
63.44

Chemical composition of chromium bearing "limonite"
(calculated to the goethite formula, normalised to 90\)

CHEMICAL COMPOSITION OF CHROMITE
derived from 43 electron microprobe analyses

693040
r -., n
v 'J ,~.J

Average:

Range: highest
lowest

Analysis with:
highest Cr
lowest Cr

Five grains of "limonite" were analysed. Only the analyses with
the highest and the lowest chromium content are presented.

Cr203 A1 20 3 Fe 203 FeO MgO Si02 MnO V20 3 Ti02

max. 13.76 6.84 83.58 n.d. 0.61 1. 38 0.38 n.d. 0.21
min. 2.71 6.17 76.04 1.47 0.60 2.55 0.32 n.d. n.d.

The remaining Cr20) values are: 3.78, 3.81, 5.96
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JJ 2057 (25 Tails Hon-Mag -0.51

Optical mic~oscope examination and b~ief elect~on mic~op~obe

examination indicate that the sample consists essentially of
qua~tz and othe~ silicates. Ch~omite and chromium-bearing
"limonite" a~e present only in t~ace amount. Three lines we~e

scanned ac~oss the sample but no othe~ minerals of inte~est we~e

found.

JJ 2058 (25 Tails 8i Kag -0.51

Optical mic~oscope examination and b~ief elect~on mic~oprobe

examination indicate that the sample consists essentially of
quartz and othe~ silicates. Ch~omite and chromium-bearing
"limonite" a~e p~esent in t~ace amount. Seve~al lines across the
sample we~e scanned, but only one g~a in of a titanium oxide
(rutile?) was found (apart from the above mentioned chromite and
"limonite") •

JJ 2059 (7 Tails -0.075)

Optical microscope and brief electron microprobe examination
indicate that the sample consists essentially of qua~tz and a
small amount of other silicates. Chromite and chromium-bearing
"limonite" are again present only in small aMount, but are
noticeably more abundant than in the previous two samples. No
other mineral of interest were found.
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CONCLUSIONS

It appeaes that theee ace in the submitted samples two different
populations of cheomite. One, only poorly represented popUlation
consists of "normal" chromite (Le. chromite with the ratio of
trivalent metals: divalent metals: oxygen in good agreement
with the stoiChiometric formula of the spinel-group minerals).
The second, far more abundant population consists of chromites
with an unusual non-stoichiome tric composi tion chaeacterised by
surplus of trivalent metals, essentially chromium and aluminium,
deficit in divalent metals, essentially iron and magnesium, and
by an oveeall deficit of metals against the stoichiometric
foemula. Some grains also contain elevated amounts of manganese.

Chromium oxide content in the majoeity of the analysed grains is
very high, in spite of the high iron content. Some grains contain
over 74\ wt of Cr203' The cheomium content thus often exceeds
the highest content allowed by the stoichiometric foemula for the
given Fe : Mg ratio •

The compositjon of chromite implies that concentrates with an
exceptionally high Cr content could be produced and perhaps sold
at a premium for specific purposes.

It is possible that the non-stoichiometry lowers the stability of
the structure of the mineral. This could affects the physical and
chemical peoperties of the mineral and make it more suitable for
certain purposes. For example this chromite could be more
susceptible to chemical attack and thus more suitable for
chemical grade material or lower the energy requirement in
ferrochrome manufacturing. A detailed investigation of properties
of the material is highly advisable. The results could actually
affect the economic viability of the deposit.

The presence of chromium-bearing "limonite" has a profound effect
on evaluation of bulk chemical analyses. Presence of two minerals
which both have a very variable chemical composition and both
contain as major components the salle elements (in this caseCr,
AI, Fe, Mgl makes the calculation of the relative amount of the
mineral of interest (in this case chromite) virtually impossible.
Also evaluation of beneficiation processes cannot be done solely
on the basis of chemical analyses. Thus high CC203 in tailings
could indicate either pooe recovery of chromite, i.e. poor plant
performance, or high recovery of chromit. and high Cr cont.nt in
.0... oth.r min.ral (in this cas. "limonit."), i.e. good plant
performanc•• Quantitative .ineralogical analy.i. i •••••nti.l for
corr.ct .valuation of both the or. and the products.
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The physical and chemical properties of the non-stoichiometric
chromite should be tested in view of possible specific
applications of the material.

The ore and the individual plant products should be tested by
detailed, preferably quantitative mineralogical analysis in order
to determine the distribution of chromite and chromium-bearing
"limonite" in the individual products.

should be iniciated to determine the
"normal" and non-stoichiometric chromite in

RKCOMKKNDATION

An investigation
distribution of the
the depos it.
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APPENDIX 6

BULK SAMPLE DATA

Bulk Sample Loca tions.

Contour Map of Hutch 1, Mag 1 , (0.5mm, % Cr203.

Contour Map of Hutch I, Mag 2, (0.5mm, " Cr203.

Contour Map of Hutch 1 , Non-mags, <O.5mm, Ir (ppb) •

Summary Mass and Grade Calculations for Area A.

Vol ume, Mass and Grade Calcula tions for the Hutch I, (0.5mm,
Magnetic Separa tion Products.

Volume, Mass and Grade Calculations for the Hutch I, 0.5 ­
2mm, Magnetic Separation Products.

Volume, /.lass and Grade Calculations for the Hutch I, >2mm,
Magnetic Separation Products.

Volume, Mass and Grade Calculations for the Hutch 2 & 3,
(O.5mm, Magnetic Separation Products.

Volume, Mass and Grade Calculations for tbe Hutch 2 • 3, 0.5
- 2mm, Magnetic Separation Products.

Volume, Mass and Grade Calculations for the Hutch 2 • 3,
>2mm, Magnetic Separation Products.

Volume, Mass and Grade Calculations for the Tails (0.5mm,
Magnetic Separation Products.

Volume, Mass and Grade Calculations for the Tails, 0.5 ­
2mm, Alagnetic Separa tion Products.

Volume, Mass and Grade Calculations for the Tails, >2mm
Magnetic Separation Products.
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TOTAL TOTAL AIlERMOE TOTAL
",,55 Cr203 Cr203 IR ",,55
(t) MASS Ct) cu C,)

------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------
~

237
36.9
27.9

8892.51
15~1.93

1tiT04 I <0.'"
Subtat., 'or nl, I. nl' 2 and nidi
Grind 'ota' 'or .11 na,nettc Product,

1tiT04 1 0."'_
Subtotal 'or ~.t I. n., 2 and Mid'
6ran4 Total 'or III Malnetlc ,,.educt,

12.9
9.9

1tiT04 I )_

Sublat., 'or nl' I. nat 2 and nidi
6rlnd Totl. 'Dr .,1 Ma,netlc Product,

19396.37
'0737."

1009.95
.~2.15

1tiT04 2+3 <0.,..
Subtotal 'or n.. I. nl, 2 and Midi
Grind Totll 'ar all n"netlc Product'

23.3
20.2

1tiT04 2+3 0.,.._
Sublate' 'ar "a, •• net 2 Ind ~'d,
Grand To'.1 '.r .,1 n.,net I c Pl"oduch

21060.31
43227.13

7.2
7.2

1tiT04 2+3 )_
Subtotal 'Dr nat I, nat 2 Ind nidi
6r.n4 Tot.l 'or all n.,netlc Praductl

15661.23
40956.20

TAIL <0.'"
Su~total 'Dr na. I. "-I 2 an4 nl'l
6r.n4 Total 'or .11 "a,netlc Productl

16653.01
23306.79

89
91

TAIL 0.,.._
Su~t.t •• 'or nat I. na, 2 and nid,
Grand Total ror .11 "-tnetlc Product,

701.~

.910.82
•. I
•• 1

TAIL >_
Sran' Tot •• 'or all no,netic Product, 1236.50 19.15

......................................................................................................

.......................................................................................... ~ ~..
0IIE1lAU. IMSS MIl __ FOIl AIIEIl A
Total 'or na, I. nat 2. an' nld,
Grand Total 'or al1 n.,n.ttc Product,

281660.33 369".82
512"1.32 50513."

13.1
9.9

157n.72
27961.85

I
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WlU£. _. _ IMIll tIil.CIJUlTIDN1 ,D11 THE ..".04 I. (0.'-. _TIC .,AlIIlTIllN I'IIOIlUCTS

-..: ~JC .- o<IOI..U£ .tIil.C. ICM.t. .TOT..... • C.203 .TOT..... ._~- .u .TOT.....
t __

CJ
11tt SE'_TIOIl Illl OF INI'L£ _OF Wl. TO - nl C.203 Cr203 ( ....1 1~_ Il Ipp~1 ,t- "

, •••1 MJT04 1 2IlllEPTM III - 1.1 (II CDCONe: Ikll (cu .) It)

0"
17'.l
700
~
245
20~

17'.l
28~

~
700

m
245
~
285
820
~
525
525
2"
245
17'.l
205

~
2852.,
245
,~

285

0.. 3
O.~

0.20
0 ..0
0.07
0.07
O.~

0.07
0.10
0.20
O.~
0.07
0.07
0.10
0.07
0 .. 2
0.10
O..~
O.I~

0.07
0.07
0.05
0.07
0.07
0.05
0.07
0.07
0.07
O..~
0.07

22500 11.26 20.0 2.70 20 0.27
~ 7.66 15.5 I'" ~ 0.311
20000 37010 7.. 2.7'.l 61 2.26
20000 2.2.0~ 7.. 1.63 ~ 0.55
~ 1•• 70 11.' 1.73 33 0.49
11250 1'.60 2'.5 •• 56 200 0.47
1I.7'.l 27.22 0.' O.~ 3 0.08
1667'.l 172.12 I.' 2.'2 3.5 0.60
31250 25'.77 ••• 22.16 .. 11.'3
~ 21~.~ 32.0 66.11 7' 16.79

R888 ~:~ n:~ ~~:~ ~ IU~
17'.lOO 33.01 13.0 ••29 90 2.'7
1937'.l 2.... 31.0 1.72 •• 2.36
~ 125.26 ~.O 43." '2 5.26
20000 ".72 3'.0 16.~ 61 2.'7
20000 "2.~ 7.1 II." 27 '.11
20000 129..5 17.0 21.'6 29 3.7'.l
11750 1~.7'.l 6.1 1.07 64 1.01
211~ 65.11 ~O.O 32.90 100 6.~

~ U." 2'.0 ... 7 430 6"0
I~ 3.02 ~.2 0 .. 6 36 0.11
20000 '1.00 ".0 0'.02 33 3.23
~ '.51 11.2 0.'6 67 0.57
27'.lOO 3'.17 22.0 7.~2 I~ ~013

I~ 1.5.53 26.5 31.57 .2 1.7'.l
17'.lOO ....7 3'.0 33.12 17 1.6'
17'.lOO ••,. 1.2 0.70 27 0.23
20000 2297.'3 7.2 165.45 10 22."
20000 311.08 1.1 6." • I."--_...---

_TOT..... .7.~.1I 6~.3O 13.2 126.2. 27

.-------------------------------------------------------------------------------------------------

HI rw;
HI rw;
HI rw;
HI IVl6
HI IVl6
HI rw;
HI IVl6
HI IVl6
HI IVl6
HI IVl6

UI :=
14 IVl6
HI IVl6
HI !WI
HI !WI
HJ !WI
HI !WI
HI IVl6
HI IVl6
HI IVl6
HI IVl6
HI IVl6
HI IVl6
HI IVl6
HI IVl6
HI IVl6
HI rw;
HI IVl6
HI IVl6

02
03
04
~

06
07
08
09
10
11

II
I~

16
17
I'
I'
20
21
22
23
20
~
26
27
2.
29
30
31

• ~ ('JI Th. ,.rc.nt" ....~ .t thl Hutc~ t. <o.~~ 'Hi " ••- ,roduet loclttd ., that ~••,I. ,st ••
• YOLUME OF SAnPlE (cv .)1 The ...'ur.4 Y01~. 0' thl •••,1,.
• CALCUlATED ~SS OF HUTCH 1 CONCENTRATES Ckl) • V.lu•• of S••", k O.ft'l\Y Df S••,I ••

(Not.1 Th. 4.ft,~t, 'Dr thl Hutch I In4 Hutch 2+3 , ••,1 •• I. t,lt•• t'd It ",rowl••l.ly 35OOk,/cu •• )
• CALCUlATED YOLUNE TO ,. DEPTH Ceu .)1 Val V., cI'cul.tion. Wlr. Plrtor••d bY .~'l.nln••rl.~ of lnfluehte to e.ch of the

~u1k ....1.'. Ca1cu1.tlon, we~' thin ••de to • d.~th 0' 2a.

t.'cuhted
Votu•• to h TOlil n." ne" U:::) I tonne

• TOTAL ~ (tl • ------------ • of Hutch 1 • -------- • --------
Sa.~" Yol. Concentrate. 100 1000 kl

• Cr203 (tl. A"a,.4 Cr203 valu. 'or a r.~r"lnt.tIY' .ub-s••,I ••
• TOTAL Cr203~ (t) • Tot.1 na•• et) • Cr203 e'l/loo
• Il~RIl6E Cr203I'1 • rolol Cr203 no'o 1II1 rolol no" III • I~
• 1. (~~~)t At•• ,.4 Ir Yalu. '0' • ,.pr.'lntativl 'Vb-I••,II.
• rOlllL I~ _ 1,1 • rolo' noo, III _ lr/l,OOO

I
OOO.OOO _ 100Q~1/11 • 1000,/Ikl

• AYER-sE lr (ppb • Totll Ir (.)IT,tl' Ma,. ( ) .1 tonnl/lOOOk, • Ik,/l000'

er­
e.t')

Co,
<:)

C,..l1

o

I



---------------- - - - - - -
1IOU.n£. MR. ___ tlLClLATIllItI fOIl TI£ lUrCH I. (O.~. _TIC Sf:'IIIlATIOH 'ItOlM:TS

(cDl'lltln".d)
C'l

SMI'I.£ _TIC - \IOI.ln: Of tILt. tILt. TOTAL Cr203 TOT..... MIE_ n TOT..... 1111£- (, \
SITE Sf:I'MATIOH I" INIl'I.E MSS Of \101.. TO MIS 1'1 tr203 Cr203 C"b) n ""SS n l,,~l

(cu a) KITCH I 2aDE'TH ell ""ss 1" ell 0
COHCS. (cu .) (\ I
l~.'

-------------------------- --------------~------------------------------------------------------------------------------

02 Nl6 I 0.28 0013 ." ~ U.33 '3.0 6016 '2 0.60
03 Nl6 I 2.12 0.0:1 I~ 2'000 4.38 38.0 17.62 32 1.'8
~ Nl6 I 0.38 0.20 700 20000 26.60 I~.~ .012 6. 1.70
0:1 Nl6 I 2.:10' 0.10 350 20000 88.90 26.~ 23.~ 69 6013
06 Nl6 I •••• 0.07 2.5 2'000 135.98 22.5 30.59 18 2.'~
01 Nl6 I 1.70 0.07 2'5 11250 23.'3 36.0 8.'3 38 0.89
os Nl6 I 3.59 0.0:1 1~ II'~ 37.30 60.0 22.38 17 0.63
09 Nl6 I '.18 0.07 2'5 ~tm U.'I ~.O .6.66 50 '.32

I? 1:11 Ig.59 O.~ 350 579.1' 12.0 69.50 23 13.32
.68 O. 700 2'000 ~9.5O '6.0 '"9.37 51 38.73

12 I'IIIlll I 6.66 0.0:1 I~ 2'000 1'5.69 29.5 '2.98 130 18.9'
13 I'IIIlll 1 6." 0.07 2.5 15000 12'.AO 18.5 23.01 70 8.71
I' Nl6 I 1.90 0.07 2'5 17500 '0.73 18.0 7.33 ~ 3.0~

\5 I'IIIlll I 1.'0 0.10 350 1'3~ '7.41 33.0 15.66 130 6017
16 Nl6 I 7.83 0.07 2.5 2'000 239.79 33.0 79013 '0 '.59
17 Nl6 I 0." 0.12 .20 20000 35.2' 38.0 13.'1 110 3.8'
18 Nl6 I 12.00 0.10 350 20000 '20.00 16.0 67.20 30 12.60
19 Nl6 I 2.a7 0015 525 20000 150.68 28.0 .2019 23 3,'7
20 Nl6 I 0 •., 0015 525 18750 AI.3' 15.5 6.'1 150 6.20
21 Nl6 I II .13 0.07 2.5 28125 383.'6 62.0 237.~ 50 19.17
22 rw; I 8.53 0.07

f~
~ 235.11 '5.0 10:1.80 3. 7.99

23 rw; I 1.41 0.05 15000 la.77 39.0 7.32 65 1.22
2. rw; I 5.38 0.07 2.5 20000 131.al 50.0 65.91 0 0.00
25 Nl6 I 1'.20 0.07 2.5 2'000 .'"... '6.0 200.04 ~ 2'.35
26 Nl6 I a.6O 0.05 I~ 27500 206." 38.0 7•• 6. 32 6.62
27 rw; I '.13 0.07 2.5 15000 U.91 ".0 'I.n 23 2.00
28 Nl6 I 5.0:1 0.07 2.5 17500 108.26 5'.0 58.'6 76 8.23
29 rw; I 2." 0.01 2'5 17500 59.38 '2.0 2.... .10 2'.35
30 I'IIIlll I 5.65 0.15 525 20000 296.63 ".0 1'2.38 36 10.68
31 rw; I 5.13 0.07 2.5 20000 125.69 52.0 65.36 '0 5.03------- -------

_TOT..... 5131.17 190'.03 3701 252.52 AI

t



.. --------~---------
\IOI.LnE. MIl, MIl llIADt: CM.CIA.JlTlllNl FOIl 1'1£ t«JTCH I. <0. '-. _TIC SU"IIATIOIl PlllIllUCTS

(CD"tln"• .,)

SNI'U _TIC MIl \IOI.LnE OF CM.C. CM.C. TOT...... Cr203 TOT...... AllER_ U TOT...... "IIE_ C"'l
SlTt 1t!'''IIATIOIl It! INll'Lt /lASS OF \101.. TO /lASS llll Cr203 Cr203 (It,"') IR MSS IR 1...1 Ct

(Ctl .) t«JTCH I 2IoDt:!'1)f Itl MSS It! III ......
COfCS. (c••) (II

Ikll

---------------------------~--------------------------------------------------------------------------.----------------------
02 !WI 2 0011 0.13 455 ~ 6.70 47.0 4.09 .. 0.36
03 !WI 2 2••4 0.05 175 2!lOOO 53.3/1 49.0 26.15 300 16.01
04 !WI 2 0.70 0.20 700 20000 49.00 lI.a 5.78 170 6.33
05 rwl 2 2.00 0010 350 20000 70.00 32.0 22.40 34 2.36
06 !WI 2 2.19 0.07 245 2!lOOO 67.07 16.0 10.73 21 1.41
07 !WI 2 2.95 0.07 245 11250 40.65 30.0 12.20 75 3.05
oa !WI 2 2.79 0.05 175 11.75 2'.99 62.0 17.97 22 0.64
09 !WI 2 3.'1 0.07 245 16875 80.83 60.0 46.50 34 2.75
10 :n i:~ 8:18 n8 ~ m:~

10.2 1I.3a 17 1.90
II 45.0 344.53 55 42011
12 !WI 2 1.54 0.05 175 2!lOOO 33.69 23.5 7.92 130 4.3/1
13 !WI 2 I." 0.07 245 I!>OOO 33.99 II.a 4.01 140 t.76
14 !WI 2 1.75 0.07 245 17'500 37.52 10.2 3.'3 !>DO la.76
15 IWI 2 0.62 0010 350 19375 21.02 20.5 ••31 290 6010
16 IWI 2 7.07 0.07 245 2!lOOO 216.52 29.0 62.79 26 5.63
17 !WI 2 0.30 0012 420 20000 12.80 2a.5 3.59 290 3.65
la !WI 2 5.26 0010 350 20000 1'••80 20.0 36.96 31 5.73
I' IWI 2 1.52 0015 525 20000 394.'0 24.0 94.75 4a la.95
20 !WI 2 1.35 0015 525 1.750 66.45 10.0 6.64 250 16.61
2\ !WI 2 4.05 0.07 245 2.125 139.54 52.0 72.56 0 0.00
22 IWI 2 3.20 0.07 245 22!>00 aa.2O 45.0 39.69 36 301.
23 !WI 2 1.60 0.05 m I!>OOO 21.00 25.0 5.25 82 1.72
24 !WI 2 2.43 0.07 20000 59.54 52.0 30.96 41 2."
25 !WI 2 5.23 0.07 245 2!lOOO 160017 42.0 67.27 37 5.93
26 !WI 2 2.67 0.05 175 27'500 64.25 32.0 20.56 .. 2.a3
27 !WI 2 3.73 0.07 245 I!>OOO 68.54 56.0 3a.38 70 4.80
2a IWI 2 2.33 0.01 245 17'500 49.95 54.0 26.97 51 2.55
29 IWI 2 0.95 0.07 245 17'500 20.37 19.0 3.a7 41 0.a3
30 !WI 2 1.'1 0.15 525 20000 100.2a 45.0 45012 27 2.71
31 IWI 2 4.94 0.07 245 20000 121.03 60.0 72.62 32 3.a7
07 !Wi 3 1.54 0.07 245 11250 21.22 27.0 5.73 30 0.64------- -------

_TOT...... 3191.26 1157.52 36.3 195.01 61

05 MID 0013 0010 350 20000 4.55 11·0 0.50 .ao 201a
06 MID 0015 0.07 245 2!lOOO 4.59 5.a 0.27 18 o.oa
07 MID 0.86 0.07 245 11250 lI.a5 24.0 2.a. 55 0.65
oa MID 0010 0.05 175 11.75 1.0' 30.0 0.31 I 0.00
09 MID 201' 0.07 245 16875 45.27 54.0 24.45 21 0.95
10 MID 0.21 0010 350 312!>O 11.4' 6.a 0.7a 21 0.24
II MID 2.79 0.20 700 2!>OOO 244.13 42.0 102.53 54 13.1' 0"
la MID 1.47 0010 350 20000 51.45 20.5 10.55 36 l.a5

~
22 MID 2.19 0.07 245 22500 79.66 37.9 3001' 91 7.25

24 MID 2.54 0.07 245 20000 62.23 50.0 31012 a5 5.29 C;"
2!> MID I.T!> 0.07 245 2!lOOO 53.59 23.0 12.33 40 201'
26 MID 0.01 0.05 175 27'500 0.24 37.9 0.09 I .5 0.00 0

_TOT...... 570.09 215.95 37.9 33.83 59 {,'"
,~

t
•
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c)

\Q..ln. MIl. ___ CALCULATlllNl ,.,. THE KlTOt I. (0.,... ~TIC SEPA~ATIOH PRODuCTS (l
lCOftliftut41 tv

SIft'l£ r-.nc IlIlII \/OLlft IF CALC. CALC. TOTIII. Cr203 TOTIII. AI.€_ I~ TOTAL AllEIlM£
SITE SEPAMTlllN IU INlI'L£ IlIlII IF 1IOl.. TO - ,,) Cr203 Cr203 ("II) U MSS I~ I..~l

leu .1 KlTOt I Z. llEPl1I III MSS "I Ie)
CllNCS. leu .1 III

Ikel
---------------------------------------------------- ------------~----------------------------------------------------

02 _!WI 0 ••5 0013 .55 22'500 23.03 5.6 1.29 1300 29.94
03 _!WI I.M 0.05 115 25000 .1.13 6.2 2.55 1900 71 ...
04 _!WI 1.41 0.20 700 20000 91.70 7.2 7.11 1600 157.92
06

_ rw;
0 ••9 0.07 245 25000 15.01 I.e 1.26 2600 '2.02

07 _!WI I.U 0.07 2.5 11250 15.71 11.5 2.91 1100 21.21
01 _!WI 3••7 0.05 115 11115 40.21 56.0 22.52 14 3.31
09 _!WI 1.21 0.07 245 16115 26.46 33.0 1.73 7.0 19.51
10 _!WI 0.23 0.10 350 31250 12.51 1.1 0.23 1700 21.31

B _!WI 6.50 0.20 700 25000 561.15 21.5 122.21 1300 739.31
_!WI 2.27 0.05 115 25000 49.66 13.5 6.70 2300 IU.21

13 _!WI 2.37 0.07 245 15000 03.55 •• 2 1.13 3000 130.65
14 _!WI 1.21 0.07 245 IT500 25.94 3.1 0.10 1900 49.21
15 _!WI 0.55 0.10 350 19315 11.65 5.2 0.97 3100 57.11
16 _!WI 2.66 0.07 2'5 25000 .7.59 27.3 23.91 130 11.39
17 101MB 0.51 0012 420 20000 2•• 36 13.5 3.29 5000 131.50
II _!WI •• 32 0010 350 20000 151.20 15.0 22.61 20 3.02
19 _!WI 1..9 0015 525 20000 62.41 12.0 7.50 2.00 149.9.
20 _!WI 0.61 0015 525 11750 30.02 3.9 1.17 5200 156.12
21 _!WI 0.30 0.07 245 21125 11.71 20.0 2.30 25000 292.15
22 _!WI 1.06 0.07 245 22500 29.22 33.0 9.M 16000 '67.'6
23 _MB 0.2. 0.05 115 15000 3.61 6.4 0.2. 1300 30.50
2' _rw; 2.17 0.07 2'5 20000 70.32 40.0 21.13 2000 100.63
25 _rw; 9.03 0.07 245 25000 276.54 31.0 105.09 350 96.79
26 _rw; 0.22 0.05 175 2T500 5.29 4" 0.22 13000 61.12
27 _rw; 0.15 0.07 2e5 15000 15.62 e.7 0.73 720 11.25
21 _rw; 1.45 0.07 245 1T500 31.01 3.0 0.93 15 2.33
29 _rw; 0.30 0.07 245 1T500 7.29 •• 1 0.35 3600 26.2'
30 101MB 1.06 0.15 525 20000 76.65 40.0 30.66 100 7.67
31 _MB I .71 0.07 245 20000 .1.90 45.0 11.15 7 0.29------- -------

_TOTAl. 1_.31 434.90 22.1 3061.'1 1612

_TOTAL - ...----...- .------ ...... ------- ..
FO~ rw; I • 8192.5\ 3277.50 36.9 e'I.36 50
MAG 2. AND ~IDS --- ...-...- ........_----- --_ .._---

-- TOTAL - ••••••••• ••••••••• ..... .......... •••••
FO~ ALL .-JTCH I. 15501.93 0337.71 27.9 3676.41 237
(0.'--. IWlNETlC ••••••••• ••••••••• ••••• ......... .....
P~WCTS.

t

O":l
<:.0
C.)

o
C."'.



•. ---, --- -- --- - -- -- - - - - - -- - -
1Il1lr£. _. NlO ._ CllLtu.ATlllN8 FOIl TIC IUTCH I. 0.5-_. MAlNETIC IE'A~TION 'ROOUCTS

SNI'U _TIC 0- olll1lr£ OF oCM.C. OCM..tu.All:O oTOTM. °C.203 oTOTM. OAIlEAAIlE
(;)

SIll: 1E'_TlON 1'1 ~E

_OF
1Il1lr£ TO - III C.203 C.203 -.: \

(cu .) IUTCH I Z.DE,TH III MSS III Wcac:s. (cu .) III
Ik,)

---------------------------------.---------------------------------------------------------------------------
02 HI I'Wl 21.32 0.13 .,5 22500 1091.32 3.2 34.92
03 HI I'Wl 15.21 0.05 175 25000 332.n 4.5 14.97
04 HI I'Wl 16.26 0.20 700 20000 1138.20 6.5 73.98
05 HI I'Wl 19.22 0.10 350 20000 672.70 6.5 43.73
06 HI I'Wl 9.64 0.07 245 25000 296.45 6.5 19.27
07 HI I'Wl 3.50 0.07 245 11250 48.23 6.5 3014
oa HI I'Wl .014 0.05 175 11.75 a4.58 2.0 1.69
09 HI I'Wl 10.51 0.07 245 16475 217.26 2.0 •• 35
10 HI I'Wl 12.25 DolO 350 31250 669.92 6.5 43.54
II HI I'Wl 6.41 0.20 700 25000 560.88 27.6 154.80
12 HI I'Wl l6.a2 0.05 175 25000 367.94 6.5 23.92
.3 HI I'Wl 11.52 0.07 2.5 15000 211.64 6.5 13.76
I. HI !WI 1'.55 0.07 2.5 17500 311.92 6.5 20.27
15 HI I'Wl 7.94 0010 350 19375 269.22 6.5 17.50
16 HI MO 3.37 0.07 245 25000 103.21 5.7 5.88
17 HI I'Wl 12.59 0.12 420 20000 52a.7a 6.5 36.37
la Hl/W1 2.35 0.10 350 20000 a2.25 9.2 7.57
19 HI/WI 9 ••2 0.15 525 20000 494." 6.5 32.15
20 HI I'Wl 3.79 0.15 525 la750 116.54 6.5 12.13
21 HI I'Wl 13.50 0.07 245 28125 .65.12 3.7 17.21
22 HI !WI 9.29 0.07 2., 225l1O 256.06 7.2 II."
23 HI I'Wl 6.92 0.(15 175 15000 90.83 6.5 5.90
24 HI !Wi 7.35 0.07 245 20000 lao.oa '.5 11.70
25 HI I'Wl 2.26 0.07 245 25000 69.21 6.5 4.50
26 HI PWi 9.75 0.05 175 27500 234.61 '.5 15.25
27 HI !WI 15.61 0.07 245 15000 286.13 2.7 7.74
2a HI !WI 17." 0.07 245 17500 373.17 ,.5 24.30
29 HI !WI 16.24 0.07 245 17500 34a.15 '.5 22.63
30 HI I'Wl 25.97 0.15 525 20000 1363.43 3.4 46.36
31 HI !WI 17.51 0.07 245 20000 429.00 ,.5 27.88

--_ .._---
_TOTM. 11765.50 763.a5 6.5

--------------------------------------------------------------------------------------------------------------------------------• ~ss (\>1 The ~.rc.nt.l...s~ of the Hytch I. 0.'-2... ~H1 Ma" product loc.t,d at that , ••,1, .11,.
• VOLUME OF SAnPLE (cv .)1 The ••••ur.d yalu•• at the •••~1 ••
• CALCULATED MASS OF HUTCH 1 CONCENTRATES (k,> • Valu••• f SI.,I_ • D,n.it, of S••,l ••

(Not.1 The 4eftllt, (or the Hutch 1 and Hutch 2+3 •••" •• i •••ti•• t.d .t ."ro_i••t." ~kt/cw •• )
• CALCULATED VOLUME TO 2. OEPTH (cw .)1 ~olu•• cllculttion, ~.r. ,.rtor••d b~ Illltnln, I~.II 0' In'l~_nCI to I.C~ of the b~l.

, ... 11'. C.'cyl"IDfti ~.r. th.ft ••d. to a d.,th 0' 2••

Calcul,tld
V., .... to 2a r.t,1 nato. nal' U:) I tonne

• TOTAL MASS (t) • ------------ • or Hutch 1 _ -------- • --------
5..,h Yol. Concentr.te, 100 1000 kt

• Cr203 (,), A".'ld Cr203 yalut 'or I rt,rel.nt.tlv. lu~-•••,Ie.
• TOTAL C.203~ III • Tol., """" III • C.203 111/100
• AYE~ C.203111 • Tolol C.203 """" 1111 Tol.1 noll It I • 100'

I

(Notl' S... ,. valv.' • 2 cu •
(or all ~wlk ' ••"t')



Ii· ... - - -- - - - ----------- -
_"__.4.

\llL1rIE. 110\II. _ tllAOE tH.QA.IlTIClIS FOR TIC IUTCH I. O.~~. _TIC SEPIlIlllTiON PIIOOUCTS
tc:ontiftu.") C'''l

SIlIft.E _TIC - \llL1rIE OF tH.C. tH.QA.IlTEO TOTIlL Cr203 TOTIlL AIlE_ e \
liTE SEPIlIlIlTION ('I INII'LI 110\II OF \llL1rIE TO - ") Cr203 Cr203 ~

leu a) IUTCH I Z.DEPTH (Il MSS C'I
CONCI. (eu .) III

Ik,1

------~-------------------------------------------------------------------------------------...----------------
02 IWl I a.16 0.13 .55 22500 453.52 3.1 17.23
03 IWl I 12.72 0.05 175 . 25000 271.~ 9.6 26.71
a. IWl 1 6.10 0.20 700 20000 .27.00 13.3 56.79
05 IWl I 6.51 0.10 350 20000 227.15 13.3 30.30
06 IWl 1 '.39 0.07 2.5 25000 13•••• 13.3 17."
07 IWl I 9.99 0.07 245 11350 137.67 13.3 14.31
oa IWl 1 I.n 0.05 175 JlI75 92.16 2.6 2.'0
09 IWl 1 7.79 0.07 2.5 1"75 161.03 ••8 7.73
10 IWl I a.22 DolO 350 31350 ••9.53 13.3 59.79
II IIIlG I 6.41 0.20 700 25000 560." 28.1 161.53
12 IWl I 6 ••0 0.05 175 25000 1'0.00 13.3 18.62
13 IIIlG 1 1' ••5 0.07 2'5 15000 265.52 13.3 35.31
I. IWl I 9.11 0.07 2.5 17500 195.30 13.3 ~.97

15 IWl I 10.'5 0.10 350 19375 354.32 13.3 .7.12
16 IWl I 12.12 0.07 2.5 25000 371.14 16•• 6O.a7
17 IWl I 7.59 0.12 420 20000 31a.78 13.3 '2.'0
14 IWl I 3.56 0.10 350 20000 12'.60 11.6 1•• '5
19 IIIlG I 12.56 0.15 5~ 20000 651.35 13.3 87.56
20 IIIlG 1 '.99 0.15 5~ 18750 2'5.60 13.3 32.67.. 21 !Wi I 12.02 0.07 2.5 2tl~ 41'.13 10.2 '2.2'
22 IIIlG I II .91 o.~ 2'5 22500 328.27 1501 .9.57
23 IWl I 4.'3 O. 175 15000 58." 13.3 7.73
2. IWl 1 9.46 0.07 2.5 20000 231.77 13.3 30.43
~ IWl I 7.50 0.07 2'5 25000 229.69 14.' 42.26
26 IIIlG I a.58 0.05 175 27500 206." 13.3 27.46
27 IWl 1 '.35 0.07 2.5 15000 79.93 2.1 2.2'
28 IWl I 7.'2 0.07 245 17500 159.07 13.3 21.16
29 IIIlG I 12.'0 0.07 245 17500 265.43 13.3 35.35
30 IWl I 3.17 0.15 5~ 20000 166.'3 3.7 6.16
31 IWl I 8.ao 0.07 2.5 20000 215.60 13.3 28.67------- -------

_TOTIlL 7951.29 1057.33 13.3

t



--- -----­•. - - - ---------
...... -C"~

\IlL,",. MSS. _._ ULQA.ATlONS FOIl THE I«JTDf I. 0.:1-_. _TIC .'AIlATlON 'IlOOUCTS C")(CD'" '''U''')
SNIPLE _TIC - \IlL,", rE

C l
ULC. ULClLATEO TOTAL Cr203 TOTAL A'.€1lA6E ~SITE ._TlON Illl SNIPLE _OF \IlL\n; TO MSS 1111 Cr203 Cr203

(cv .) I«JTDf I 2llOE'TH Itl MSS (~I

CllNCS. (cu .) (II
Ik,1

-.-------.-------.------------------------------------------------------------------.---.-------.------------
02 IWl 2 3.86 0013 4" ~ 1'7.~ '.0 '.aa
03 IWl 2 9 ••9 O.~ I~ 2'000 207." a.1 U•. a2
04 IWl 2 2.'1 0.20 700 20000 203.70 14.' 2'."
~ IWl 2 12.04 0.10 :I'D 20000 421.40 14.' ~I.IO

~ IWl 2 a.38 0.07 2" 2"'DO ~.~4 14.' 37.21
07 IWl 2 32.~, 0.07 24' 112'0 4~.'1 14.' ".32
oa IWl 2 ,.al O.~ l~ lla~ ~.37 I'.~ 9.'2
09 IWl 2 12.09 0.07 24' 16II~ 249.92 •••a ~."
10 IWl 2 9.86 0.10 :I'D 312'0 ~.22 14.' 7a.I'
1\ IWl 2 7.4a 0.20 700 2"'DO 6".~ 17.0 111.27
12 IWl 2 •• 70 O.~ I~ 2"'DO 102.11 14.' ... 91
13 IWl 2 4.~ 0.07 24' 1'000 al." 14.' II."
14 IWl 2 3." 0.07 2., I~ 71.a2 14.' 10.41
15 IWl 2 2.02 0010 :I'D "3~ 611.49 14.' 9.'3
16 IWl 2 1'.70 0.07 24' 2"'DO .ao.al 20.2 97.12
17 IWl 2 2.64 0.12 420 20000 110." I'.' 16.0a
II IWl 2 a.lo 0.10 :I'D 20000 2a3.~ 1101 31.'7
I' IWl 2 6.19 O. I' '25 20000 ~1.73 "., '2."
20 IWl 2 7.14 001' '25 II~ 38,.aa 14.' "."21 IWl 2 2.92 0.07 24' 21125 100.~ .,.9 20.02
22 IWl 2 21.74 0.\:)7 2" ~ '''.21 13.3 7'.~'

23 IWl 2 ,.,. O.~ I~ 1'000 72.71 14.' 10."
2' IWl 2 4012 0.07 2" 20000 100.'4 14.5 14.64
25 IWl 2 10.20 0.07 245 2"'DO 312.31 7.1 2201a
2~ IWl 2 13.10 O.~ I~ 2~ 315.22 It.5 ".71
27 IWl 2 6.~ 0.07 2'5 1'000 121.2a ~.9 a.37
2a IWl 2 7.~ 0.07 2., I~ 1'1." I'.' 21."
29 IWl 2 3." 0.07 24' I~ ".32 I'.' 12.37
30 IWl 2 2.aa 0.1' '25 20000 1".20 4.2 ~."
31 IWl 2 2.2a 0.07 24' 20000 ".a~ 14.5 a.lo
07 IWl 3 0." 0.07 245 112'0 12." I'.' I."
II IWl 3 10.00 0.20 700 2"'DO a~.oo ".9 17'013------- -------

_TOTAL 1143.32 1111." 1'.'

t



.. _---- ---------------
1IllI.1ft. IIMS. IlNO IRAQ( CIIl.cu.."TlOllS FOIl TIlE KITCH I, O.~_, ~IC .~IIRATlllN ~IIOOUCTS

(contlftue4)
0

SNlPlf _nc IIMS IIllI.Ift Of CIIl.C. CIIl.ClJ..jt,TEO TOT-. C.203 TOTIlI.
/WE_

e!SITE SE~IIRATlllN I" SNI~LE IIMS OF IIllI.Ift TO IIMS U'l Cr203 C.203
(eu .) KITCH I 2allE~TH III IIMS nl C1')

CONC$. (cu a) III
Ik,l

-------------.-----------------------------------------------------------------------------------------------
02 "10 ~.7a 0 .. 3 .~~ ~ 295.66 3.9 II.~

03 "10 1'.55 0.05 I~
.~ 318.2a 5.0 1~.91

0' MID '.60 0.20 700 20000 322.00 9.a 31.~

05 MID 0.67 0.10 ~ 20000 23.'5 9.a 2.30
06 MID 2.~ 0.07 2'~ ~ 77.79 9.a 7.62
07 MID 2.61 0.07 2.5 II~ 35.91 9.a 3.52
08 MID '.66 0.05 175 lIa75 ....2 14.' 6.97
09 MID 3 .. 5 0.07 2.5 16875 65.12 ~.3 3.'5
10 MID a ••~ 0 ..0 ~ 31~ ..2 .. 1 9.a '~.29

II MID •• a3 0.20 100 ~ .n.6' 11.7 &9 ••~
12 IUD 1.66 0.05 I~ ~ .0•., 9.a 3.99
13 "10 3.62 0.07 2'5 1- 66.52 9.a 6.52
I' "10 2ol1 0.07 2.5 17500 ...52 9., '.56
15 "10 2.01 OolO ~ 19375 68ol5 9.a 6.68
16 MID I'." 0.01 2'5 ~ "9.U 20.6 92.68
17 "10 3.25 0.12 .20 20000 136.50 9.a 13.311
la "10 3.93 0.10 ~ 20000 137.~5 lo.a 14.66
19 "10 10.59 Ool5 525 20000 555.9a 9.a ~.&9

20 "10 3ol3 Ool5 525 la750 15'.05 9.a 15 ..0
21 MIO 5.61 0.01 2.5 28125 193.2a 7.a 15.08
n "10 1.77 0.'7 2.5 ~ .a.79 lIol 5.'2
23 "10 3.36 0.05 I~ 1- ....0 9.a '.32
2. "10 a.36 0.07 2'5 20000 20'.82 9.a 20.07
25 "10 aolO 0.07 245 ~ 2.a.06 5.6 13.89
26 "10 .... 0.05 I~ 27500 101.32 9.a 10.52
27 "10 5." 0.01 2.5 1- 100.33 3.7 3.71
28 MID ' .., 0.01 2.5 17500 100.~ 9.' 9.a5
29 "10 5.76 0.07 2.5 17500 123••a 9.a 12..0
30 "10 1.23 0.15 525 20000 ".58 30l 2.00
31 MID 3." 0.01 2.5 20000 94.~1 9.a 9.27

.------
SUlITDT-' 5057.32 '96.08 9.a

t



•. - - - - .. - - - - - - - - - - - - - -
wu.n:. 1lilII. MIl lllAClE CM.cu.."UOIlI rOll TME 1IlT0I 1. o.!t-_. _nc .",RAUCJl ~IIOIlJCTS

(c."tI."•••n
SoWU ~JC """ IIllLl.IIE OF CM.c. CM.OA..ATlO TOTAL C.203 TOTAL 1lIIERA8E C")IlTl .~"".1lTJCJl ('I 1NlPU: IlilII OF IIOLl.IIE TO - ('I c._ c._

(cu .) K1T0I I 211 llE~TH (II - e'l ( I
CONCS. (c. 81 (t) -.J(k.1

-------------------------------------------------------------------------------------------------------------
02

_ rw;
9.3& 0.13 4:1:1 22:lOO 18Ool4 3.6 17.21

03
_ rw;

17.90 0.0:1 17:l 2:lOOO 39J.~ 1.7 11.10
04

_ rw;
1:1.37 0.20 700 20000 107:l.9O 7.4 79.62

O:l
_ rw;

2ol1 OolO 3:10 20000 76.30 7.1 :1.6:1
06

_ IWl
13.23 0.07 24:1 2:lOOO 40:1 ol 7 7.4 29.91

07 _1Wl 6.90 0.07 24:1 112:10 ':1.09 7.4 7.04
oa

_ rw;
1:1.22 0.0:1 17:l 1I17:l 1:11.1:1 6.3 '.96

09
_ rw;

3." 0.07 24:1 16I7:l 11.6:1 30l 2.:13
10

_ rw;
21.43 OolO 3:lO 312:10 1171." 7.4 l6.n

II
_ rw;

la.n 0.20 700 2:lOOO 163&." a.4 137.67
12 _1Wl '.n 0.0:1 17:l 2:lOOO 213.n 7.4 1:1.'2
13 _!WI 9.79 0.07 2.5 1:1000 17'.89 7•• 13.31
14 _!WI 10." 0.07 2.5 17:lOO 22'." 7.' 16.94
1:1 _1Wl 9.70 0.10 3:lO 1937:l 32'." 7•• 2'.31
16

_ rw;
12.,. 0.07 24:1 2:lOOO 397.51 16•• 66.7'

\7 _rw; '.61 Ool2 '20 20000 193.62 7.4 14.33
I.

_ rw;
0.90 0.10 3:lO 20000 31.:10 .., 2.80

I'
_ rw;

11 ••:1 Ool:l :125 20000 6OIol3 7•• 44."
20

_ rw;
9.31 Ool5 :125 1'7:lO 4:l1.23 7.4 33.'1

21
_ rw; '.16 0.07 24:1 2.125 30:1.25 4.:1 13.74

22 _1Wl "'3 0.'7 215 22500 122.10 5.' 7.20
23 _rw; 10.00 0.0:1 \7:l 1:1000 13\ .25 7.1 '.71
24

_ rw;
11.31 0.07 215 20000 277.13 7.1 20.:16

25 _rw; 1.41 0.07 2.:1 2:lOOO 43.1. 7.4 3.20
26

_ rw;
7.02 0.0:1 17:l 27:lOO 161.92 7.4 12.:10

27 _1Wl 4.:16 0.07 2.:1 1:1000 83.79 3.3 2.77
2. _rw; 9.27 0.07 24:1 17:lOO 19&.73 7.4 14.71
29 _rw; 11.01 0.07 2':1 17:lOO 236.67 7•• 17.:II
30 _!WI 3ol0 Ool:l :125 20000 162.7:l 30l :1.0:1
31 _1Wl 7.66 0.07 24:1 20000 117.67 7.4 13.89--------

_TOTAL 10126.37 7"." 7.1

_TOTAL - •••••••• ••••••••• ••••••
FOR !WI I • 211:11.93 273:1.26 12.'
IWl 2. MlO I110S •••••••• ••••••••• • •••••

Cf';;

._ TOTAL -
~

•••••••• ••••••••• .....
FOR ALL HUTCH I. '3013.79 .2.7.:10 ,., ~,)

O.5-~t IWlNETIC •••••••• ••••••••• • •••• 0
~ROIlUCTS

eft
0')

t



• - - - - - ---- -- . -- .------ - - - -- --- -- - -
IIl1.I.ft • _ NlII IRAIlE CALClA./lTlONI FOIl TI1E KJTQI I. >_. _TIC SE~""'/lT101l ~IlOlIUCTS

SNlrLf ~IC 'MIS oloQ.,", OF ·CALC.
CJ

°CAl.Cl.VlTED oTOTN. ·C,,203 .TOTN. °MlE_ ( IlITE SE~_T101l ('II SNlI'LE _OF IoQ.I.ft TO - (" Cr203 Cr203
(eu .) IIITCIf I 2loDE~TII II> MIS '"~

ce
CONCI. (C\I a) (Il
nil

------------------------------------------------------------------------------------------------------------------------.--.-.
02 HI rw; 22,.1 0,13 ." ~ 11~,70 2.7 31,07
OJ HI rw; S••• O,OS 11$ 2SOOO 119,00 2.7 3,21
lit HI I'WI 18.38 0.20 700 20000 1286,60 2.7 3.,7.
os HI rw; 19,86 0,10 :r..o 20000 69$.10 2.7 .1,77
04 HI rw; 23.99 0.07 2.S 2SOOO 73.,49 2.7 19.at
07 HI rw; 7,10 0.07 2'S 112S0 97.8S 2.7 2.'-
oa HI rw; 21.U O,OS 11$ 1111$ 223.19 2.1 •• 49
09 HI rw; 21.90 0.07 2.S 1481$ .S2.71 2.0 9,OS
10 HI I'WI 6.SI 0010 :r..o 312S0 3$4.02 2,7 9.41
II HI I'WI 1.30 0.20 700 2SOOO 113.1$ 2.7 3.07
12 HI I'WI 19.28 O.OS 17S 2SOOO 421.1$ 2,7 11.39
13 HI !WI 16,83 0.07 2.S I~ 309.2S 2,7 8.~

I. HI IVoG 32,S2 0.07 2.S 17S00 697.1S 2.7 _18.82
IS HI I'WI 27.48 0010 :r..o 1931$ 931.74 2.7 2S0I6
16 HI IVoG 2.'1 0.07 2.S 2SOOO 73.81 3•• 2,SI
17 HI !WI 29.26 0012 .20 20000 1228.92 2.7 33.18
18 HI rw; 7.96 0010 :r..o 20000 278.60 3.9 10,87
19 HI IVoG ,'.92 OoiS S2S ooסס2 783.30 2.7 21.1S
20 HI IVoG II,U OoiS S2S 18~ S63.04 2,7 IS.2O
21 HI rwl 23.OS 0,07 2.S 2812S ".01. 3,1 2'.62
22 HI IVoG 13,00 0.07 2.' ~ 3S8.31 2.7 9.67
23 HI IVoG 23.SI 0. OS 11$ I~ 3O&.S7 2,7 8,33
2' HI rw; 16,22 0.07 2.S 20000 397.39 2,7 10,73
2S HI rw; 16.83 0.07 2.S 2SOOO SIS.'2 2,7 13.92
26 HI IVoG IS.9I O.OS 11$ 27S00 382.83 2.7 10.3.
27 HI IVoG IS.60 0.07 2.S l~ 286,6S 2.6 7••'
28 HI IVoG 17.$4 0.07 2.S 17S00 376.'. 2.7 10.16
29 HI rw; 19.20 0.07 2.S 17S00 .11.60 2.7 11.11
30 HI IVoG ••86 O.IS '2S 20000 2SS.IS 2.7 ••89
31 HI rw; 12.37 0,07 2.S 20000 303,07 2.3 6.97--------

_TOTN. U904.76 .OJ.SI 2·7

----------------------------------------------------------------------------------------------------------.----------------.----
• MSS n,), The ,.,.,.nt , or the Hutch 1, )2.. , "Hi "".t· product Ioceh4 _t th.t , ••,Ie "tt.·
• VOL~ OF SAMPLE (eM .)1 Th•••••ur.d volu•• of th. , ...'e.
• CALCULATED nASS OF HUTCH 1 CONCENTRATES (kt) • Vo1wa. of S••,I •• Oen,tt, 0' 5••• 1••

(Nol.1 Th. d.n,lt, For the HulCh I .nd Hutch 2+3 , ... , •• , •••ti •• t.d .t .'.ro•••• t.I' 3'OQkt/cu •• )
• CALCULArED YOL~ TO,. DEPTH feu .), Volu•• c.lcul.tlo~, ~.r. ,.rfor••d b~ .,.tlnlnt .r ••1 0' Inttuence 10 ••ch 0' the ~ulk

1••• 1.1. t.levl.tionl w.r. then _.d. to • 4.,th 0' ~.

C.'(\lh1.e.
Yalvae tD ,. Tot.1 nat' "-" (~) 1 tonne

• fOTAl MASS (I) • --~--------- • of Hutch 1 • -------- • --------se..h "al. Conc."t"at., tOO 1000 kl

• Cr203 ct)1 A'I.,.4 Cr203 v.lu. far • ~.pr'.'nt.tJv. ,u~-I••,I ••
• 10'1N. Cr203 MSS (II • Total nan It) • Cr203 1111/100
• /lVERAGE Cr203(tl • Tttal Cr2a3 n••• (1)/ Talol "0•• (I) • lOOt

t

.,..
e.=>
C,)

o
C'
Q



-----------­...- - - - - -------
IIOllft. ""'" NIO .~AIlE CAL~ATlONS FOIl fl1E HUTQf I. >_. rlA8NETlC S£PA~ATlON PIIOOUCTS C'")

(cGfttlft••4) C.\

SNlI'U _TIC I'Io\S$ IIOlIft: OF CALC. CAL~ATEO TOTIlL Cr203 TOTIlL AIlERAGE lO
SITE SEPMIlTlON ItI SNII'LE I'Io\S$ OF IIOlIft: TO I'Io\S$ (" Cr203 Cr203

(eu .) IIJTQf 1 200 OEPT" Itl rv.ss Itl
CONC$. (eu .) III
It,l

-----------~---------------------------------------------------------------------------------------------------.-.------------

02 IWl 17.41 0.13 ~~~ znoo a9 •• J7 ~.a c2.7a
03 IWl 6." O.~ I~ 25000 1~2.03 c.a 7.30
OC IWl 1e.33 0.20 700 ooסס2 1003.10 c.a caol~

~ rw; 9.06 DolO ~ 20000 317010 c.a 1~.22

06 IWl 17.03 0.07 2C~ 25000 ~21.~ ~.a 75.03
07 rw; 901~ 0.07 2~~ 11750 126.10 c.a 6.~

oa rw; 10.03 o.~ I~ Ila7~ IOC.22 2.~ 2.61
09 rw; 7.C~ 0.07 2C~ 163~ 1~.01 •. a 7.39
10 rw; 11.~ DolO ~ 31750 "2.~ •• a 3O.a•
II IWl I 3.67 0.20 700 25000 321.13 ~.a I~.~I

12 rw; 1 12.~ O.~ I~ 25000 273••• •• a 13.13
13 IWl I 17.46 0.07 2C~ I~ 320.63 ••a I~.CO

I' rw; I 10.29 0.07 2'~ I~ 220.~9 •. a 10.59
I~ IWl I 21.56 0.10 ~ "3~ 731.02 •• a ~.09

16 IWl I 3"3 0.07 2'~ 75000 I~.OC 3.' 3.~7

J7 IWl I 75.69 0012 ~2O 20000 107a.9a •. a ~I. 79
16 IWl 1 IS." DolO ~ 20000 5~.75 a.5 C7.~5

19 IWl I 5.a~ Oolll 1175 20000 307.13 •• a 1'.7'
20 rw; 1 ~.39 Ool~ 1175 la7llO 1692.63 •• a al.75
21 IWl I a.46 0.07 2''l 2al75 291.n 3.3 9.62
22 IWl I 1l.37 ~.07 2~1l 27500 l.a.OI •. a 7.10
23 rw; I 21.39 0.0~ I~ I~ 260.7. •• a 13.~a

2~ IWl I ~.ca 0.07 2'~ 20000 109.76 •• a ~.27

75 IWl I 3.36 0.07 2~5 75000 103.~1 c.a •• 97
26 IWl I 15.75 O.~ I~ 2~ 366." c.a 17.61
27 IWl I 17.61 0.07 245 I~ 323.~ 2.a 9.06
2a IWl I 13.a7 0.07 2~5 I~ 297.3~ 3.0 a.92
29 IWl 1 1~.611 0.07 2~5 I~ 31'.06 ~.a 1~.07

30 IWl I 3.20 Ool~ 1175 20000 163.00 •• a a.06
31 IWl I 12.76 0.07 2c5 20000 312.'2 c.a 15.01

-.------
SUIITOTAI. 12236." 5a7.96 c.a

0'
~

c..)
o
(7;,

i



- - - - - - -- - - - - -- - - - - - --
1IOL1.IlE. MIS twO ,RAIlE aL~TIIlIlI FOIl TIE IIITCH I. >2M. _TIC R:PMATlOIl PllOllJClS ("')

lCOftllftvo4> C)
SNlPlE _TIC MIS IIOLI.IlE Of' aLt. aL~TEO TOTI'IL t,203 TOTI'IL M.€_ C'lITE Sl:PAlIATlOIl I" INII'U MIl Of' IIOLI.IlE TO MSS (ll C,203 C,203

Icv al IIITCH I 2II11EPTH (II - (ll
CQNCS. (tv.) Itl
(~.I

--------------------------.----------------------.------------------------.---.-------------------------------------------.---
02 IVl6 2 4.91 0013 4" 22'00 ~1.33 '.9 14.81
03 IVl6 2 4.'7 0.05 175 25000 106.'3 '.9 6.29
04 IVl6 2 10.32 0.20 700 20000 722.40 '.9 42.62
05 IVl6 2 14.04 0010 350 20000 491 ••0 '.9 2a.99
06 IVl6 2 a.,7 0.07 245 25000 262.4 '.9 1'.41
09 IVl6 2 6." 0.07 245 16175 136.02 2.6 3.54
II IVl6 2 7011 0.20 700 25000 622013 '.9 36.71
12 IVl6 2 3011 0.05 175 25000 6&.03 '.9 4.01
13 IVl6 2 '.05 0.07 24' 15000 92.79 '.9 '.47
14 IVl6 2 3.60 0.07 24' 17500 77.1' '.9 4."
I' IVl6 2 9." 0010 350 19375 323.60 '.9 19010
16 IVl6 2 11.61 0.07 24' 25000 35'.56 9.1 32.36
17 IVl6 2 6018 0012 420 20000 ~9.56 '.9 1'.31
18 IVl6 2 7.63 0.10 350 20000 267.05 7.9 21.10
19 IVl6 2 10.44 0.1' '25 20000 54a 01 0 '.9 32.34
20 IVl6 2 10.08 001' 525 la750 496.13 '.9 29.27
21 IVl6 2 '.24 0.07 245 28125 160.53 3.7 6.61
22 IVl6 2 13.16 0.07 24' 22500 362.72 '.9 21.40
23 IVl6 2 13.60 0.05 175 15000 lal.13 '.9 10.69
24 IVl6 2 1•• 7'9 0.07 245 20000 362.36 '.9 21.31
~ IVl6 2 9." 0.07 245 25000 219.41 '.9 17.07
27 IVl6 2 4.41 0.07 245 15000 al.03 3.1 2.51
2a IVl6 2 4.50 0.07 245 17500 96.47 2.a 2.70
29 IVl6 2 6.04 0.07 245 17500 129.41 '.9 7.64
30 IVl6 2 1.94 001' '25 ooסס2 101.a, '.9 6.01
31 IVl6 2 4.50 0.07 24' 20000 1I0.~ 2.a 3.09
18 "10 ,.~ 0010 350 20000 la3.75 '.9 10.".-.-._-

_TOTI'IL 7159.44 421.99 ,.9

"



- - - - - -- - -- - .- .. .... ..... -.- ... - - - -
('"')

c}
t-'

~. MIS MID ._ tIlI.CIUlTIClNI FOIl TI€ IIITCH I. >_. _TIC llEP"IlATIDII PIlOlIUC15
lCDfltlf'lu.d)

SNf'L£ _TIC MIS IIllLl.I€ ~ tIlI.C. till.CI.UlTE0 TOTAl. Cr203 TOT ......
~-lITE SE,/lRATIDII C" 8N11'1.E

-~
IIllLlI'lE TO ",... C" Cr203 Cr203

(eu .) lfJTCH I ,. DE'TH III - I_I
CONCI. (cu a) IIIC.,l

--.-------------------------.-.-----------------------------------------------------------------------------------------------
02

_ rw;
4.aa 0.13 455 22500 249.&0 2.0 5.00

03
_ rw;

6.09 0.05 175 25000 133.22 2.0 2.66
04

_ rw;
a.70 0.20 700 20000 609.00 2.0 12.la

05
_ rw;

11011 0010 350 20000 3M.415 2.0 7.7&
06

_ nAG
4.45 0.07 245 25000 136.2& 2.0 2.73

07
_ nAG

17.54 0.07 245 11250 242.27 2.0 4.&5
oa

_ rw;
12.83 0.05 175 11&75 133.31 2.0 2.67

09 _rw; 6.65 0.01 245 16&75 131.41 2.0 2.75
10

_ rw;
3.72 0.10 350 31na 203 ... 2.0 4.07

II
_ rw;

4.&1 0.20 700 25000 426.13 2.0 a.52
12 _rw; 5·91 0.05 175 25000 129.2& 2.0 2.59
13

_ rw;
2.4a 0.01 245 I~ e5.57 2.0 0.91

14
_ rw;

1.34 0.07 245 17500 151.35 2.0 3.15
15

_ rw;
5.ea 0.10 350 19315 199.31 2.0 3.99

16 _lWI 1.&5 0.01 245 25000 56.66 2.0 1.13
17 _rw; 5.33 0.12 420 20000 223.U 2.0 4.ca
la

_ rw;
16.93 0.10 350 20000 592.55 2.0 11.&5

19
_ rw;

3.U 0.15 525 20000 202.65 2.0 4.05
20

_ rw;
1\.90 0.15 525 1&150 545.10 2.0 1\.71

21
_ rw;

2.92 0.07 245 2al25 100.60 2.0 2.01
22

_ rw;
3012 0\07 245 22500 &6.00 2.0 1.12

23 _lWI 1.49 0.05 115 I~ 9&.31 2.0 1.97
24

_ rw;
6.66 0.07 245 20000 163011 2.0 3.26

25 _lWI 10.38 0.01 245 25000 317.&9 2.0 6.36
26 _rw; 13.02 0.05 115 21500 313.29 2.0 6.21
27 _rw; 1.51 0.07 245 I~ 151.41 2.0 3015
2&

_ rw;
4.72 0.01 245 11500 10101' 2.0 2.02

29 _lWI 6.23 0.01 245 11500 133.56 2.0 2.67
30 _lWI 0.&6 0015 525 20000 45015 2.0 0.90
31 _lWI 2.65 0.01 2e, 20000 6e.'3 2.0 1.30--..----

SUIITOTAl. 6434.30 12&.69 2.0

_TOTAl. - -------- ...------
FOR rw; I • 19396.31 1009.95 5.2
rw; 2. AHO MIOS -------- -------

cr.
<:;>e_

TOTAl. - •••••••• ••••••• ••• C,
FOR Al.l ...,TCH 1• e0731." 1542.15 3.& 0>-. IWlNETIC •••••••• ••••••• •••
'ROOUCTS. en

('~

t



-- - - - - - - - - - - - - - - - - - - -
1IQ.lni:. _. NllI UADE CALClUlTlONS FCllI TIC KITCH 2+3. <0."', _TIC IEP"""'TlDN PllOllUCTS

SNIPl£ _TIC 0- 01lQ.lni: OF oCALC oCALCI.UloTED oTDTAl oC.203 oTOTAl 0_- oU oTOTAl ---lITE IEPAAATlDN 1.1 INII'LE
_ OF

1IQ.lni: TO IIASS 1.1 C.203 C.203 ("bJ U I'IASS U
(cu .) KITCH 2aDEPTH III I'IASS 1'1 III C".)

2+3 COtC (eu .) ( II
Ikll 0

.-----------------------------------------------.--------------------------------------------------------------------------- C)02 HI IIA6 a •• ' 0.1~ ~~ ~ !101.U 2•. 0 12O.~ 31 I~.~.

03 HI IIA6 7.2. 0.05 I~ 2!lOOO 1~.3a 31.0 .'010 . 7. 11.72 l'~o. HI IIA6 1.36 Ool~ ~2~ 20000 71 ••0 6 •• ..~7 3. 2.•3
05 HI IIA6 11.0' 0013 .~~ 20000 !lO•• 60 8 •• .2.39 20 10.09
06 HI IIA6 2.U 0.07 2.~ 2!lOOO . 7~.~ 18.8 1•• 28 120 9011
07 HI IIA6 3.32 0.07 2.~ 112!lO .~.7~ 18.8 a.6O 32 1••6
os HI IIA6 ~.3. O.O~ I~ Ila~ ~~ .., ~.8 3.22 16 0.8'
09 HI IIA6 7.26 0.07 2.~ 168~ 1!lO.08 ••• 6.60 ~.~ 0.83
10 HI /lAG 3.72 0.10 3!lO 312!lO 203.U la.8 38.~ 32 6.~1

II HI IIA6 12 ••2 0.10 3!lO 2!lOOO ~.3.38 18.8 10201~ 32 17.39
12 HI IIA6 3.~9 0.07 24~ 2!lOOO 109.94 18.8 20.67 3a •• 18
13 HI !WI 4.70 0.07 24~ 1!lOOO 86.36 18.0 I~.~~ ~ ~.Ol

14 HI IIA6 2.17 0.07 24~ 17!lOO 46.~2 ~.8 2.70 33 I.~

I~ HI IIA6 0.77 0.08 2aO 193~ 20.8' 7.1 1.4a 10 0.21
16 HI !WI 10.80 0.12 420 2!lOOO ~7.00 10.2 ~7.83 67 37.99
17 HI !WI 0.34 0 ••0 1400 20000 .7.60 .2.0 19.99 36 1.71
18 HI /lAG 7.~ 0013 4~~ 20000 343.'8 ~.a 19.~ 2a '.63
19 HI IIA6 a.38 0.20 700 20000 ~6.60 9.a ~7.49 43 ~.22

20 HI /lAG 0.a3 0.20 700 la750 ~4.47 8.4 4.~ ~3 2.a,
21 HI IIA6 7013 0.07 24~ 2al~ 24~.6~ ~1.3 126.02 33 8011

".. 22 HI IIA6 6.47 0.07 24~ ~ 178.33 40.0 71.33 .0 7.13
23 HI IIA6 0.79 0.07 24~ 1!lOOO ".~2 13.6 1.97 43 0.62
2. HI /lAG ~.~3 0.03 \ 105 20000 ~.07 46.1 26.77 36 2.09
~ HI /lAG 4.18 0.07 245 2!lOOO 128.01 46.8 ~9.91 66 8.45
26 HI IIA6 0.67 0.07 2.5 27!lOO 22.57 6.6 1049 2. 0.5.
27 HI IIA6 13.63 0.05 I~ 1!lOOO 178.a, •• 7 a .• 1 • 0.72
2a HI IIA6 '.00 0.05 I~ 17!lOO 137.81 ~.6 7.72 .. 1.93
29 HI IIA6 1.76 0.07 2.~ 17!lOO 37.73 26.0 9.al 2. 0.91
30 HI IIA6 32.3. 0.07 245 20000 792.33 2.~ 19.al 15 11.88
31 HI IIA6 21.80 0.07 2.~ 20000 ~34.10 ~5.9 29a.~ 0 0.00------- --.._---

_TOTAl 6!lO1.26 1221.~3 18.a 206.73 32
--------------------------------------------------------------------------------------------- ..------------------------..---------
• MSS ,,). The ,.,.c.nta,•••11 of the Hutch 2+3. (0.'- .. 'Hi n.,· ,roduct 10c.t.4 at that "••,1. ,it •.
• VOLUME OF SAMPLE (eu .)1 Th••••,ured volu•• 0' the ,a.,le.
_ CAlCULATED ""'55 OF HUTCH I CONCENTRATES Ikll • Vol ... of 5••,10 • Donott, or 50.,10.

lNo'" Th•••n,lty ,O~ th. Hutch \ an. Hutch 2-3 , ••,1., 1, ,,'i.ate4 at a"ro.i•• t,ly ~OOkI/CU _.J
• CALCULATED VOLUME TO ~ DEPTH (eu .)1 Vol".e calculation, ~.re 'Irror.'d by ",llnin, area~ or lnfluence to each 0' the bulk

, ••,Ie,. Calculatton, ~.r, then ••de to • d"th ot ~.

Calcul."ilI
Volu.' to 2. To •• 1 "a" na" e') I tonne

• TOTAL nASS (t) • ------------ • 0' Hutch 2+3 • -------- • -------- (Not,. 5••,1, Vol. 2 cu • for 111 bulk , ••,Ie,)
S••,le Vol. Concentra", iOO 1000 k,

• Cr203 (,), A"ayed Cr203 value for a re,re,entatlve ,vb-,a.,le.
• TOTAL Cr203 MASS (t) • Total "a" (t) • Cr203 (')/100
• AY[RAGE Cr~(') • Tat.' Cr203 Ma" (t)/ Tota' "a,. (t) x 100_
• I~ ("b). A'la'ld Ir value ror • r"re"ntatlve 'vb-,a.,I,.
• TOl~ lR nASS (I) • Tot.' naIl el) • lr/\.OOO.OOO.OOO _ lOOOkl/ll _ lOOO,/lk,
• AVERAGE Jr C"bl. Toto' lr (,)/Total "a" (tl • I tonn'/ICOOk, x Ik,/l000,

t



- - -- .. -- - - - - - - - - -• .... - - - - -
.

0
YCLlI'E. MIS. _ llIAll£ CM.ClA.ATJONS F'OIl TIE IfJTCH 2+3. <0.'-. ~IC .'MATJ~ 'ROOJCTS L)

Cco...t!ft....> W
SN'Il'I.E I'III8NETJC MIS IIll.lft f1F CM.C CM.ClA.AltD 'lllT~ C.203 TOT~ 1lIIE_ IR TOT~ 1lIIE_
Silt .'MATJON e" 8NU'L£ MIS f1F IIll.lft TO MS8 UI C.203 C.203 Io,U IR MIS IR

(cu .) IfJTCH 2Ioll£rTH ell MIS Illl e,1 I,,~I

2+3 COle (cu .) Itl
ek,1

----------------------------------------------------------------------------------------------------------------------------
02 rvoG I 6.77 O.I~ ~~ 22500 39•• a~ 30.0 '" 11'.'6 2a 11.20
03 rvoG I 5.08 O.~ 175 2SOOO 111.13 26.5~ 29.C5 37 C.II
oc rvoG I 3.IC 0.15 5~ 20000 16c.a5 7.a. 12.86 33 5.U
~ rvoG I 10.61 0.13 C55 20000 .a2.76 20.5. 'a.'6 27 13.03
06 ""'6 1 7.21 0.07 2C' 2SOOO 220.al 23.6< ~2.11 3a a.39
07 rvoG I 6.'1 0.07 2'5 II~ 95.23 23.6> 22.C7 36 3.«3
08 ""'6 I 10.51 0.05 175 lIa75 109.21 56.0 " .. 61.16 16 1.75
09 !Wi I 5.92 0.07 2.5 16875 122.3a 56.01 68.53 36 '.'1
10 !Wi I a.a5 0.10 3'll 31~ .a3 ••a 23.6" IIC.22 36 17.'2
II ""'6 I 12.16 0.10 3'll 2SOOO 532.00 23.6, 1~.55 36 1'.15
12 ""'6 I 4..59 0.07 2'5 2SOOO 1'0.57 23.6' 33.17 18 2.53
13 ""'6 I 12.39 0.07 2C, 15000 227.67 16.5. 37.56 55 12.52
IC !Wi I I.CO 0.07 2C5 17500 110.08 IC.,:; 26.11 57 10.26
15 ""'6 I 2.56 0.08 280 19375 69.CC 33.C 23.1. 72 5.00
16 ""'6 I 10.00 0012 C20 2SOOO ,~.oo 10.0 " '2.50 .C 23.10
17 !Wi I I .'1 0.'0 ICOO 20000 1'7.'0 8.2' 16.1. C6 ..08
18 !Wi I 20.29 0.13 .55 20000 923.20 12.0 #. 1I0.7a 3' 31.39
I' !Wi I 17.66 0.20 700 20000 1236.20 13.31 16'.'1 37 65.7C
20 ""'6 I 1010 0.20 700 18750 72.1' IC.5, 10.C7 35 2.53.-. 21 !Wi I 12.68 0.07 2C5 281~ 'C3.76 .'.3,;' 218.77 39 17.31
22 ""'6 1 17.35 0.07 ~65 22500 .7a.21 36.0 ". 172.16 '3 20.56
23 !Wi I 2.33 0.07 c, 15000 C2.81 33.9'1 IC.51 50 2.14
2C ""'6 I 13.38 0.03 105 20000 . ICO.C' '1.'" ,..a7 31 C.36
~ !Wi I 10.66 0.07 2C5 2SOOO 320.3C 38.'" 12'.61 2' 7.69
26 IWi I 2.90 0.07 2'~ 27500 '7.69 4.2.0.1 CI.03 39 3.81
27 IWi I 7••C 0.05 175 15000 10'.21 C8.0 .. 50.02 12 I.~

28 ""'6 I C.33 0.05 175 17500 66.30 67.0/ 31.16 3C 2.25
29 ""'6 I 3.39 0.07 2C5 17500 72.67 39.0'" 2a.36 ~ 1.82
30 IWi I ,.co 0.07 2C' 20000 132.30 52.0' 68.80 52 6.88
31 IWi I 9.,. 0.07 215 20000 23C.71 31•61 3.76 15 3.52... __ ..._-- -------

SUBTOT~ aC27.C2 1991.69 23.6 302.07 36

t



- - - - - - ----------- - - -- _.- -
UOLU'E f MSI. _ 81lAOE CALClUlTlllNS '011 nc IIITCH 2+3, <0.'-, _TIC SE~ARAT1ON ~IIOOUCTS

tc.ntlnu.~) C"')

-..: MaETIC - IIOLlIlE OF CALC CM.a.t.ATED TDrlll Cr203 TDTIll AIlERME lR TOUI.
l\IIE_ C')

SITE SE~AIlATlON Ill) INII'L£ _OF IIOLlIlE TO MSS (1L) Cr203 Cr203 (,,~) IR MSS lR ;j.::.,.
(cu .) IIITCH ~llE~TH III MSS (lL) (I) (",11"

2+3 CONe (CIY a) It)
Ik.)

---------------~--------------------------------------------------------------.----------------------------------.---.------

02 rw; 2 2.57 0015 525 21500 151.79 26.0 '2.50 26 '.25
03 rw; 2 1.43 0.05 175 25000 .0.03 2'.5 9.&1 120 '.60
O. rw; 2 2.'9 0015 525 20000 130.73 6.0 7.64 23 3.01
05 rw; 2 3.60 0013 455 20000 163.60 20.0 32.76 49 &.03
06 /Io1l8 2 5.19 0.07 245 25000 156.9. 25.7 40.&5 .. 6.99
07 /Io1l8 2 5.26 0.07 245 11250 72.49 25.7 1&.63 61 .....2
0& rw; 2 4.06 0.05 175 11&75 '2019 46.0 19.41 26 1.10
09 rw; 2 •• 34 0.07 245 16&75 &9.72 46.0 41.27 130 11.66
10 rw; 2 11.50 0010 350 31250 62&.91 25.7 161.63 61 3&.36
II rw; 2 &.31 0010 350 25000 363.56 25.7 93.41 61 2201&
12 /Io1l8 2 5.14 0.07 245 25000 157.41 25.7 40.46 24 3.7&
13 rw; 2 ••&7 0.07 245 15000 &9.49 9.& &.77 II 3.94
14 rw; 2 3.02 0.07 245 17500 M.7. 9.2 5.96 II 2.65
15 rw; 2 0.&4 0.0& 260 19375 22.79 3201 7.31 3& 0.67
16 rw; 2 6.32 0012 420 25000 331.&0 6.2 27.21 53 17.5'
17 /Io1l8 2 0.90 0.40 1400 20000 126.00 32.0 40.32 61 7.69
16 rw; 2 3.43 0.13 455 20000 156.07 10.4 16.23 34 5.31
19 /Io1l8 2 5.29 0.20 700 20000 370.30 ,.' 34.81 60 22.22
20 rw; 2 1.15 0.20 700 16750 75.47 10.6 •• 00 56 4.3&
21 /Io1l8 2 6.02 0.07 245 2.125 207.41 40.5 ".00 21 '.36
22 rw; 2 2.05 0.07 '45 21500 56.50 35.0 1,.78 34 1.92
23 rw; 2 1.94 0.07 245 15000 35.65 2801 10.02 55 1.'6
24 rw; 2 3.95 0.03 105 - 41." 40.0 16.5' 27 1012
25 /Io1l8 2 6.33 0.07 245 25000 193.&6 28.0 54.28 320 62.03
26 /Io1l8 2 4.47 0.07 245 27500 150.56 45.0 ·67.76 37 5.57
27 /Io1l8 2 4.39 0.05 175 15000 57.62 ".0 26.50 25 I."
26 rw; 2 4.30 0.05 175 17500 65... 3'.0 25.6& 30 1.98
29 rw; 2 2.48 0.07 245 17500 53017 26.0 13.82 2& l.&9
30 rw; 2 4.53 0.07 245 20000 110.99 41.0 1&.63 34 3.77
31 rw; 2 7.28 0.07 215 20000 176.36 56.0 103.45 '8 8.56------- -------

_TDrlll 4387.65 1127.91 25.7 267.61 61

t



. - - - - - - -- -. - -- -- - - - - ------
('")

IoU.l.I£. _. IlNll .RADE Clt.CIA....TlONS '011 ne: KlTOI 2+3. (O.S-.~ I C lIE''''''''TlON 'IIOllUCTS c:: )
(conUftue4)

'-'"
SNlPU ~IC - IoU.l.I£ llI' Clt.C CALCl.UlTEO TOTAL Cr203 TOTAL ...VE_ IR TOTAL AYE_

SITE sr'...RATION "I IIW\.E
_ llI'

IoU.I.I'E TO - UI Cr203 Cr203 <,,\1 lR_ lR
leu .) KlTOI ~DE'TH III - 1'1 <,I (, ..... )

2+3 CONC (cu .) III
<.,1

----------------------.-----------------------------------------------------------------------------------------------------
02 "10 1.'3 Dol' ,~ ~ 90.37 16.' 14.91 32 2.89
03 "10 1.'2 O.~ I~ 2'000 33.~ 12.0 3.99 27 0.90
04 "10 0.'3 0.1' ,~ 20000 27.53 .01 1014 Ja 1.06
~ "10 0.81 0013 ." 20000 36.56 1•• 0 '016 62 2.29
06 "10 1.60 0.07 24' 2'000 .9.00 1'.0 7.~ 4' 2.21
07 "10 3.9. 0.07 24' 117'0 ".30 15.0 8.U 43 2.33
05 "10 0." o.~ I~ 118~ 6.~ 23.0 I." 20 0.14
09 "10 0.52 0.07

i~ um 10.~ 19.0 2.04 110 \.18
10 "10 1. 79 DolO 97.89 15.0 U.6S 0 •• 21
II "10 3.26 0.\0 :r..o ~ 142.63 15.0 21.39 43 6.13
12 "10 2.28 0.07 245 2'000 69.53 15.0 10.H 23 1.61
13 "10 1.51 0.07 245 15000 27.~ 5.2 1.44 46 1.28
14 "10 1.20 0.07 245 17500 ~.73 5.6 1.44 6S I.~
15 "10 1.\7 0.05 280 193~ 31.74 28.2 8." 46 1.46
16 "10 2.~ 0.12 420 ~ 134.40 7.4 9." 32 4.30
17 "10 0.15 0.40 1400 20000 21.00 14.5 3.~ 110 2.31
18 "10 3.00 0.\3 4" 20000 136.50 5.0 6.83 24 3.28
19 "10 2.62 0.20 700 20000 183.40 5.3 9.72 62 11.37
20 "10 0.69 0.20 700 18150 4'.28 1.2 3.26 ~ 1.58
2\ "10 0.'8 0.07 245 281~ 45.28 1.2 3.26 ~ 1.'8
21 "10 0.98 0.07 '.5 281~ 33.76 ~.2 8.51 26 0.88
22 "10 1.33 0.07 24' ~ 36.66 29.0 10.63 46 1.69
23 "10 1.11 0.01 245 15000 20.40 16.9 3.4' 40 0.82
24 "10 1.83 0.03 I~ 20000 ".22 27.3 ,.~ 46 0.88
~ "10 1.84 0.07 2.5 2'000 ~.35 13.8 1.78 39 2.20
26 "10 3.34 0.07 245 27500 112.52 36.0 40.51 35 3.94
21 "10 1.32 O.~ I~ 15000 17.33 30.0 5.20 27 0.47
28 "10 1.43 O.~ I~ 17500 21.90 ~.5 '.58 84 1.84
29 "10 0.66 0.07 245 17500 14.1' 10.8 1.53 120 1.70
31 "10 I.~ 0.07 24' 20000 ~.73 51.0 13.\2 78 2.01

....._----
Sl.llTOTAL 1553.22 237.01 1'.0 68.68 43

t
•



-,'- - - - - - - _.- - _. - - - _. _.- -
\IQLlI1E. MSS. _ SRADE ClIII.cu..ATlOII8 FOIl TIlE IVTCH 2+3. (0.:-'. _TIC s[PAMTION PIIODUCTS 0

(cent hued) C,' )

SNlI'U ~IC MSS 1I01.l,n: OF ClIII.C ClIII.cu..ATED TOTAL Cr203 TOTAL AllEIlME 11 TOTAL AllEIlME
c.,j

SITE S[PAlIATlClN <'I INII'U IMII OF IIOLlft TO IlASS <'I Cr203 Cr203 <"bl 11 MSS 11
<eu al IVTCH 2allEPTH III IIASS <'I It) <.pbl

2+3 CONC (eu .) III
<ktl

._-----~--------------------------------------------------------------------------------------------------------------------

02 IOIMG 2.'7 Ool~ ~~ 22500 175.42 10.6 18.5' l' 3.33
03 IOIMG 2012 O.O~ 175 2'000 46.38 7.4 3.43 110 5010
04 IOIMG 0.51 0015 ~25 20000 26.78 401 1010 37 0.99
~ IOIMG 1014 0.13 45~ 20000 51.87 13.5 7.00 150 7.7a
06 IOIIWl 2.4a 0.07 245 2'000 75.'5 7.4 5.62 38 2.8'
07 IOIMG 11.79 0.07 2'5 11250 162.48 7.4 12.02 ., 7.96
08 IOIMG 1.12 O.~ 175 1117!o \1.<>4 13.5 1.57 la 0.21
09 IOIMG 0.a2 0.07 245 16175 16.95 14.0 2.37 120 2.03
10 IOIMG 2.24 0010 J50 31250 122.50 7.4 '.07 4' 6.00
II IOIMG 4.93 0.10 J50 2'000 215.6' 7.4 15.96 .9 10.57
12 IOIMG 2.71 0.07 245 2'000 82.99 7.4 6014 38 3.15
13 IOIMG 1.71 0.07 245 15000 31.42 3.6 1.13 49 1.54
14 IOIMG 1.00 0.07 245 17500 21." 4.5 0.96 270 5.79
15 IOIMG 1.6& 0.08 2aO 1937!o 45.57 11.1 5.38 .. 2.01
16 IOIIWl 2.13 0.12 420 2'000 111.83 8.0 1.95 3a 4.~

17 IOIMG 0014 0.40 1400 20000 19.60 13.0 2.55 lao 3.53
18 IOIMG 2.54 0.13 455 20000 115.57 '.9 5.66 10 1.16
19 IOIMG 3.53 0.20 700 20000 247.10 5.3 13010 62 15.32
20 IOIMG 0.61 0.20 700 11750 40.03 4.4 1.76 31 1.24
21 IOIMG 0.96 0.07 2'5 21125 33.01 12.' 4.27 I' 0.63
22 IOIMG 2.72 0.07 ~45 22500 74.97 .8.0 13.49 210 15.7'
23 IOIMG 0." 0.07 245 15000 15." 9.5 1.47 67 1.03
2' IOIMG 1.95 0.03 I~ 20000 20.'1 15.6 3.19 ~ 0.51
~ IOIMG 22.15 0.07 245 2'000 671.3. 0.4 2.71 13 a.82
26 IOIIWl 4.54 0.07 245 27500 152.94 24.0 36.71 62 9.48
27 IOIIWl 2.23 O.~ 175 15000 29.27 18.5 5.41 37 I.OS
21 IOIIWl 1.17 O.O!> 17!o 17500 28.63 19.5 5.5& 5& 1.66
29 IOIIWl 1.08 0.07 245 17500 23015 9.0 2.08 24 0.56
30 IOIIWl 0.93 0.07 245 20000 22.79 20.0 4.56 60 1.37
31 IOIIWl 1.23 0.07 245 20000 30.14 3.6 I.OS 260 7."------...

_TOTAL 2730.41 202.93 7.' 133.57 .,

_TOTAL - ----......-- ------...
FOR MG 1• l439a.29 3356.61 23.3 638.35 ..
PIAG 2 AND MIDS ..-..... _--- -------S_

TOTAL - •••••••• ••••••• •••• •••••• ••
FOR ALL ~TCH 23629." 4781.01 20.2 97a.65 41
2+3. <0.,.., •••••••• ••••••• •••• •••••• ••
PlAGNETIC PRODUCTS

•
t



• - - - - - .. ------- - - ------ -
YOLl.rE. MSS. MIl 8RADE CllLC\A.ATlOICS fOIl THE HSTCM 2+3. 0.~-2_. MAGNETIC SEPARATION PRODUCTS

SNlrLE _TIC oMSS 0YOLl.rE OF oCIILC oCIILC oTOTN.. -C.203 _TOTAl -AIlE RAGE
SITE SEPMATIOI Illl SNlI'I.E /lASS OF YOL TO MSS 1'1 C.203 C.203

(cu .) KITCH 203 211 DEPTH Itl MASS 1'1
COlt Ikll Ccu .) Itl C")

------------------------------------------------------------------------------------------------------------------- C'J
02 HI rw; 1~.07 O"~ ~2~ 2~ a'0.07 7.2 6".09 -...l
03 HI rw; ~.29 O.M I~ 25000 11~.n 7.2 a.33
04 H\ !Wi , ••09 O"~ ~2'5 20000 73•. 73 7.2 ~3.26

M HI rw; 1•• 29 0.13 .~~ 20000 6~.20 7.2 46.&1
06 HI rw; ~ •• I 0.07 2.~ 25000 16~.6a 7.2 11.'3
07 HI rw; 1.32 0.07 2.~ II~ la.I' 7.2 1.31
08 HI rw; 1••01 O.M I~ 114~ U~.~7 7.2 10 ••a
09 H\ rw; 1•• 43 0.07 2.~ 164~ 306.~ 7.2 22.01
10 HI rw; 6.43 0010 350 31~ 373.~2 1.2 26.a.
11 HI !Wi 0 ••9 0.10 350 25000 21 .•• 7.2 1.56
12 HI rw; 11.36 0.07 2.~ 25000 3.7.'0 1.2 2'5.M
13 HI rw; 13.73 0.01 2.~ I~ 2'52.29 7.2 la.16
10 HI rw; 17.80 0.07 2.~ 17500 3al.~' 7.2 27 .• ,
I~ HI rw; .017 o.oa 2aO 1'3~ 268.7. 1.2 11.'1
16 H\ !WI 2.72 0012 .20 ~ 102.aO 7.2 10.2a
17 HI !WI 16 ••3 0 ••0 1600 20000 2300.20 1.2 165.61
la HI !WI •. t. 0013 .~~ 20000 22•• 11 1.2 1601a
I' HI rw; 6 •• 1 0.20 700 ooסס2 ••a.70 7.2 32.31
20 HI rw; '.66 0.20 700 la7~ 632.63 7.2 .~.~~

21 H\ rw; 11.63 0.07 2.~ 2al2'5 600.6' 7.2 2a.a~

22 HI rw; 3.92 0.07 2.~ ~ loa.o~ 7.2 7.7a
23 H\ rw; 4.'~ 0.01 2.~ I~ 1.'.76 7.2 10.1S
20 HI rw; ~.66 0.03 1M ooסס2 ~' ••3 1.2 '.2a
2'5 HI rw; 10I~ 0.01 26~ 25000 3~.22 7.2 2.56
26 H\ rw; 7.32 0.07 2.~ 27500 206.~' 7.2 17.~

21 HI rw; ~.oa O.O~ I~ I~ 66.64 7.2 •• 80
25 HI rw; I~.IO O.O~ 1~ 17500 231.22 7.2 16.6~

29 HI rw; 13.56 0.07 20~ 17500 290.26 7.2 20.90
30 H\ rw; 1,'3 0.07 2.~ 20000 1.0.29 7.2 13.99
31 HI rw; lI.a2 0.07 2.5 20000 2a'.5' 7.2 20.a~

--------
_TOTAl 10.74.M 156.02 1.2

-----~------------~-----------------------------------------------------------------------------------------------------------
• MASS ex): The percent a,•••~~ 0' the Hutch 2+3. O.5-~. ~H1 ~.,' product loe.t.d at that sa~pl. s1t •.
• YOLUME OF SAn~E (eu .'t Th~ •••~urtd ~o'u., Df tht ~••P't.
• CALCULATED MASS OF HUTCH 2+3 CONCENTRATES (ktJ • Volu•• or S••,I, • Oen,tty o( 5••pl,.

CNGt'1 The dln'it, tor the Hutch I and Hutch 2.3 " •• 1" t, "tt.at,d It I~~ra.\~.\.'y ~k,/cu •. ~
• t~tulATED ~UME TO,. DEPTH Ccu ~)I Vatu., cllculltlon, u.r, p.rtorM'd by ."llnt", .~e., or

i"tlu,nc, to ,.c~ ot the ~ulk , ••,1". C.lculltio~, ~,re then ••d. 10 • depth at 2•.

C,lculat,d
Volu•• to 2a fatal M.'I Ma," (", 1 to"'"

• T01A!.. MSS (t) •••••-------- • ot Hutch I • -------- • ----- .. --
5••, .. 'Jol. Conclnt,.,te, 100 1000 lit

• Cr203 ("I C.lcu1 •••4 ~y uti"t the ,.,t.ttve ,roportton, of the ov,,..11 tr203 (~)
a.. •n.l,"~ .n4 c.lcul.t,d to,. thl Hutch I , ••,1" and Hutch 2+3 <0.'" , ••,t".

• TOTAL Cr203 MASS «() • Tot.1 nat' ct) • C,.203 (~)/1OO
• AVERAGE C,.203(') • Tetal Cr203 "", (t)1 TDt.l Ma" (t) • lOO~

t



If _- .. - - ------.----- - - - -- --- -
C,

IICLI.IIE • 1WlS. NIll IUIlE tM.ClA.I\T101lS FOIl TIIi: KITCH 2+3. O.~-~. Ml\GNETIC SEPI\RI\TIOH PRODUCTS
('-'
"- )

(conUnu.4) ::..0
SNI'I.E _TIC IWlS IICLl.IlE CF CALC tM.C TOTAL C.203 TOTAL I\IIERi\G£
SITE SE,.I\Itl\TlOH I" 8NlI'LE MSS CF IICL TO MSS C,) C.203 C.203

(eu .) HUTCH 2+3 211 OEPTH (t) ""'55 '"COHC Ike) (eu .) (t)

----~--------------------------------------------------------------------------------------------------------------

02 MG I 6.67 0.15 52' 22500 393.95 7.2 28.36
03 MG I 13.35 0.05 175 2'000 292.03 7.2 21.03
0- MG 1 6.60 0.15 52' 20000 3<6.50 7.2 2•• 95
05 MG I 6.71 0.13 .55 20000 305.31 7.2 21.98
06 MG I 8.88 0.07 245 25000 271.95 7.2 19.58
07 MG I 1.23 0.07 245 11250 16.95 7.2 1.22
08 MG I 6.92 0.05 175 11875 71.90 7.2 5018
09 MG 1 5.99 0.07 2.5 16875 123.82 7.2 a.92
10 MG I a.08 0.10 350 31250 HI.88 7.2 31.a2
II rVl6 I 6.30 0.10 350 2'000 275.63 7.2 19.a5
12 rVl6 I 7.36 0.07 245 2'000 22' ••0 7.2 16.23
13 rVl6 I •• 60 0.07 245 15000 a•• 53 7.2 6.09
10 rVl6 1 5.88 0.07 245 17500 126.05 7.2 9.08
15 !Wi 1 6.02 0.08 280 19375 163.29 7.2 11.76
16 MG I 11.62 0.12 .20 2'000 610.05 7.2 .3.92
17 MG I 5.45 0 ••0 1000 20000 763.00 1.2 5•• 9.
18 rVl6 I 6.09 0.13 .55 20000 277010 7.2 19.95
19 MG I 8••9 0.20 700 20000 5".30 7.2 42.79
20 MG I 7.U 0.20 700 la750 .a7.59 7.2 35011
21 MG I •• 69 0.07 2.5 2al2' 161.59 7.2 11.63
22 MG I 7.05 0.07 245 22500 19•• 32 7.2 13.99
23 !Wi 1 •• 03 0.07 2.5 15000 7•• 05 7.2 5.33
2. MG I •• 77 0.03 105 20000 50.09 7.2 3.61
2' rVl6 I 3.02 0.07 245 2'000 92 .•9 7.2 6·66
26 MG 1 7.7\ 0.07 2.5 27500 259.73 7.2 \8.70
27 MG I 5.5. 0.05 175 15000 72.71 7.2 5.2.
2a MG I 11.49 0.05 175 17500 175.9. 7.2 12.67
29 rVl6 I 5.9. 0.07 245 17500 127.3. 7.2 9017
30 MG \ ••54 0.07 245 20000 111.23 7.2 a.ol
31 MG I 4.07 0.07 245 20000 99.72 7.2 7018-----_...

_TOTAL 7290.41 !>2t.91 7.2

•
t



- .. - - _._--- - _. - _. -- --- -
III1.l.IlE , MSS. MIl tRADE CIllC\A.ATlOHS FOR THE ItITCH 2+3, O.~-2_. MONETIC SEPARATION PRODUCTS

(cD"linuld)

5M1'1.E _TIC IlASS III1.l.IlE CF CM.C CIllC TOTM. Cr203 TOTAl. AIlERAGE
SITE SEPIUIATlON e'l SNlPL£ MSS CF 11I1. TO IlASS ell) Cr203 Cr203 CJ

(tv.) ItITCH 2+3 211 DEpTH II) IlASS ell) C")
COlIC Ik,l (CIlI .) ttl c.o--------------------------------------------.-------------------------------.-----------------------------------.--

02 nAG 2 6.~ Ool~ ~n 22500 J~.64 7.2 27.05
03 nAG 2 12.24 0.05 l~ 25000 267.~ 7.2 19.28
0- nAG 2 10.7& O.I~ ~n 20000 ~~.9~ 1.2 'O.~
05 nAG 2 2.69 0.13 4~5 20000 122.'0 7.2 &.&\
06 nAG 2 7.0- 0.07 245 25000 21~.60 7.2 15.52
07 nAG 2 5.09 0.07 2'~ 112~0 70.1~ 7.2 5.05
0& nAG 2 •. 30 0.05 175 11&75 ... 68 7.2 3.22
09 rVoG 2 2.05 0.07 2'~ 16&7~ '2.3& 7.2 3.05
10 nAG 2 13.0- 0010 350 31250 713.13 7.2 51. 35
II nAG 2 4.49 0010 350 25000 196 ••• 7.2 U •• A
12 nAG 2 4.n 0.07 24~ 25000 130.16 7.2 9.37
13 nAG 2 401& 0.07 245 15000 76.&1 7.2 5.53
U rVoG 2 2.&5 0.07 245 17500 61.10 7.2 ' ••0
15 nAG 2 &.56 0.08 2&0 19375 232.19 7.2 16.72
16 nAG 2 6.5& 0.12 420 25000 3.~.45 7.2 2'.87
17 rVoG 2 3.36 0.'0 ..00 20000 470.'0 7.2 33.&7
1& rVoG 2 15.97 0013 .,~ 20000 726.6' 7.2 52.32
\9 rVoG 2 3.36 0.20 700 ooסס2 235.20 7.2 16.93
20 nAG 2 3.70 0.20 700 1&750 2'2.&1 7.2 11.'&
21 !Wi 2 5.6& 0.07 245 2&ln 202.~& 7.2 1'.59
22 !Wi 2 3.9& 0.07 245 22500 109.70 7.2 7.90
23 nAG 2 1.~3 0.07 2'5 15000 2&011 7.2 2.02
2' !Wi 2 5.50 0.03 105 20000 ~7. 75 7.2 '016
n !Wi 2 2.43 0.07 245 25000 7'.42 7.2 5.36
26 !Wi 2 1&.31 0.07 24~ 27500 616.&2 7.2 4•. 41
27 rVoG 2 3.32 0.05 l~ 15000 43.56 7.2 3.\'
2& /WI 2 3.37 0.05 I~ 17500 51.60 7.2 3.72
29 !Wi 2 5.7' 0.07 245 17500 123.05 7.2 8.86
30 /WI 2 3017 0.07 245 20000 77.67 7.2 5.59
31 nAG 2 3.06 0.07 245 20000 74.97 7.2 5.'0.---.--- --------

_TOTM. 659~.09 .74 .&5 7.2

t



.. -- - ---- - -------- - - - -- -- -- - -
IIlllll'E. MSS. NIO 8RADE CALCll.ATlOllS FOIl ~ ItJTCH 2+3. 0.5-2_. rwll •••tl •••• , NETIC SEPARATION PRODUCTS

7.2

1Illlt.n: OF CALC CALCSNlI'L£ MSS OF IIlll TO TOT.... Cr 203 TOT.... A\I£AAG£
C•••1 ItJTCH 2+3 211 DEPTH 'l:'~S '"~ Cr203 Cr203

______________________ toNe Ckt) (cu.J MASS (t)

01 MID -------------------------------------------------------------------------~~~-----------------
03 MID :~:~~ ~.~ 5~ ;moo 6(1.01 7.1 A6.21g; MID I.AO 0:15 ~25 = 201.2a 7.2 17.37

MID 5.00 0013 A55 73.50 7.2 5.2'>
06 MID 3.70 0.07 205 20000 227.50 7.2 16.38
07 MID a.70 007 205 25000 11A.50 7.2 a.25
oa MID a.31· 11250 120.05 7.2 a.67

~ ~:~ ::~~ f~ m u:~ I~tro U U~
II "10 11.39 0 10 ~ 31250 541.95 7.2 39.02
12 MID 5.37 0:07 205 25000 A91.31 7.2 35.88
13 "10 5.63 007 205 25000 I6A.06 7.2 II.IA
10 "10 '.72 O· 07 205 15000 103.45 7.2 7.45
15 "10 4.46 O· oa I~ 144.06 7.2 10.37
16 "10 17.82 0 '12 ~201O 19375 120.9a 7.2 1.71
17 "10 2 05' 25000 935.55 7.2 67 3
la "10 7:4 0.40 1A00 20000 217.00 7.2 • 6
19 "10 10.2~ n~ ;~ 20000 331.91 702 i~::~
20 MID 4.A5 0'20 20000 718.20 7.2 51.71
21 "10 4.17 0'07 ~~ 11750 292.03 7.221.03
21 MID 9012 0'07 205 28125 167.79 7.2 12.0a
23 "10 5.33 0'07 245 22500 251.37 7.2 la.IO
2A "10 5.60 0:03 105 15000 97.90 7.2 7.05
25 MID 5 19 0 07 20000 59.22 7.2 0.26
26 "10 a:76 0'07 ~:~ 25000 15a.94 7.2 11.44
27 "10 3." O· 05 175 27500 295010 7.2 21.25
28 "10 433 0'05 15000 06.59 7.2 3.35
29 "10 6:46 0'07 ~~ I~ 66.30 7.2 A.77
30 "10 3018 0:07 245 I 138.49 7.2 9.97
31 "10 1.19 0.07 245 20000 77.91 7.2 5.6\20000 29.16 7.2 2.10

--_ ... _---
_TOT.... 7170.10

SNlI'LE
SITE

I
•



· --.. - - --- - -- --- - - - -------. -
n
_ 0

IIlllLtlE • MSS. NIl) 8."DE CllLCIA."TlONS FOR TIE ....TCH 2+3. O.~-2_t ""SNETIC SEPA.ATION PRODUCTS i-'-
(clntlft"e"

SN'r\.( ~TlC MSS IIlllLtlE OF CAlC CAlC TOT""'- C_203 TOT"",- IWERAGE
SITE SEP"R"TlON Ill) SMI'L( ""'SS OF IIlll TO "",55 C'l C_203 C_203

(cu .) IllTCH 2+3 2Jl DEPTH Cll ",,55 C'l
CONC (\.1 (t~ .) CIl

-----------------~-------------------------------------------------------------------------------------------------

06 NON IVoG a." 0.07 2'5 25000 270.73 7.2 19 •• 9
02 NON rw; 15••a 0015 525 22500 91'.29 7.2 65.a3
03 NON IVoG 17.00 0.05 175 25000 372.75 7.2 26.aA
0- NON IVoG 9.83 0015 525 20000 516.0a 7.2 37.16
05 NON IVoG 16.39 0.13 055 20000 7'5.75 7.2 53.69
07 NON rw; 12.69 0.07 2A5 11250 17A.aa 7.2 12.59
oa NON IVoG 12.'a 0.05 175 Ila75 129.6a 7.2 9.3'
09 NON No6 12.51 0.07 205 16875 25a.61 1.2 la.62
10 NON rw; 15.a9 0010 350 31250 a6a.9a 1.2 62.51
11 NON IVoG 15.05 0010 350 25000 658.A' 7.2 "7 •••
12 NON IVoG 6.50 0.01 205 25000 200.29 7.2 1A .•2
13 NON MG 11.09 0.07 205 15000 203.7a 1.2 IA.67
\A NON IVoG 7.37 0.01 2A5 17500 157.99 7.2 11.38
15 NON IVoG a.la o.oa 280 19375 221.aa 1.2 15."
16 NON IVoG 12.79 0.12 A20 25000 671 ••a 7.2 .a.35
11 NON No6 a.55 O.AO IAoo 20000 1191.00 7.2 a6.1&
1& NON IVoG 6.91 0013 A55 20000 310 .'1 7.2 22.6'
19 NON IVoG la.19 0.20 100 20000 1273.30 7.2 91.68
20 NON IVoG a ... 0.20 700 18750 5a2.15 1.2 .1.96
21 NON IVoG 6.55 0.07 2A5 2al25 225.67 7.2 16.:/5
22 NON IVoG aoiA 0.01 205 22500 22A.36 1.2 16015
23 NON No6 6.75 0.01 2A5 15000 12'.03 7.2 a.93
2A NON IVoG 5.38 0.03 105 20000 56." 7.2 A.07
25 NON IVoG '.82 0.07 2A5 25000 IA7.61 7.2 10.63
26 NON No6 12.AI 0.07 205 27500 A1a.06 7.2 30.10
27 NON No6 1.50 0.05 175 15000 ,..96 1.2 7013
2a NON IVoG 10.80 0.05 175 17500 165.3a 7.2 I J .91
29 NON MG 11.91 0.01 2A5 17500 255.32 7.2 la.3a
30 NON No6 A.08 0.07 2A5 20000 99.96 7.2 1.20
31 NON No6 5.71 0.07 2A5 20000 139.90 1.2 10.07

..---.--..- ---------SUBTOT""'- 116aa.7& S'I.~9 7.2

SUBTOT"",- - ..------- -------
MO 1• MAG 2 21060.31 1516.3. 7.2
AND 11105 ~--_ ..--. -------

CP
8RNfIl TOT"",- - •••••••• ....... ••• t:.:::>
FOI""'-L ....TCH A3221.13 3112.35 7.2

C;)
2+3. o.,,-~. •••••••• ......... •••
IWlNETlC PRODUCTS 0

... ·1
t.:J

I



.....-- - - --------- - ---------- -
Wl.LI1E. MIS. NIIl IRADE CALClA.AflCINS FOIl THE 1fJI0l 2+3. >,... nAGNETIC SEPARATION PRODUCTS C")

SNW'LE _TIC - IIIlLIft OF CALC CALCl.LATEO TOTAl Cr203 TOTAl AIlEItA6E ""~~
SlTE Sf:rM",nOll IU SN'IPLE _OF IIIlLIft TO MASS I') Cr203 Cr203 f,;;(cu .) IfJIOt 2+3 211 DEPTH (Il MASS 1'1

CCNC Ik,l (cu .) II)
--------------------------------~----------------------------------------------------------~-------_._-----------

02 HI rw; 7.99 Ool~ ~:2'5 22500 HI.91 2.7 12.7C
03 HI rw; 2.27 O.O~ I~ 25000 C9.66 2.7 I. )C
0- HI rw; 19.7& Ool~ ~:2'5 20000 103a.C~ 2.7 2a.OC
O~ HI rw; 9.C2 0013 4~~ 20000 c2a.61 2.7 11.~7

06 HI nAG 19.82 0.07 24~ 25000 606.99 2.7 16.39
07 HI nAG 11.69 0.07 2C~ II~ 161.10 2.7 4.~

oa HI nAG 10.81 O.O~ I~ Ila~ 112.9~ 2.7 3.0~

09 HI rw; 16.~ 0.07 2C~ 16a~ 331.7a 2.7 a.96
10 HI nAG 4.~~ 0010 3~ 31~ 24a.a3 2.7 6.72
11 HI nAG I.~I 00\0 ~ 25000 66.06 2.7 1.7a
12 HI nAG :2'5019 0.07 24~ 25000 771.CC 2.7 20.83
13 HI nAG 16.1. 0.07 2.~ I~ 297.31 2.7 a.03
IC HI nAG 2001 I 0.07 2C~ I~ C31.11 2.7 11.6.
I~ HI nAG 17.97 0.0' 210 193~ Ca7." 2.7 13016
16 HI nAG 2.37 0012 .20 25000 12•••3 2.7 3.36
17 HI nAG 2•••5 0 ••0 1400 20000 C039.oo 2.7 109.~

la HI nAG 4.93 0013 .~5 20000 224.32 2.7 6.06
19 HI nAG 2.21 0.20 700 20000 1~•• 70 2.7 401.
20 HI rw; 13.37 0.20 700 I'~ a77.41 2.7 23.69
21 HI nAG a ••• 0.07 245 2al:2'5 290.7a 2.7 7.a5
22 HI nAG 10.21 0.07 2.5 22500 2al.41 2.7 7.60
23 HI nAG :2'5.\1 0.07 245 15000 C62.61 2.7 12.49
2C HI nAG II. 16 0.03 10~ 20000 11701a 2.7 3016
:2'5 HI nAG 6.79 0.07 24~ 25000 207.94 2.7 ~.61

26 HI nAG 7.60 0.07 245 2~ 2~.03 2.7 6.91
27 HI rw; 13.43 O.~ 175 I~ 176.27 2.7 4.76
2a HI rw; 10.~ O.~ I~ I~oo 153.89 2.7 4016
29 HI nAG 1'.9' 0.07 245 I~ 320.28 2.7 a."
30 HI nAG 15.93 0.07 245 20000 390.29 2.7 10.54
31 HI rw; 14.40 0.07 2.5 20000 ~2.80 2.7 9.53--------

_TOTAl 13933.03 376019 2.7

.---------------.---------------------------------------------------------------------------------------------------------------
• I"IA$S ('U= Th, P,"untll' ... , of' the Hutch 2+3. >2_. 'HJ M.. ,· product located at that ~••,h ,,\h.
• VOLunE OF SAMPLE (eY .)1 Th, ••••Yr.~ vol v., 0' the •••• 1••
• CALCULATED MASS OF HUTCH 2+3 CONCENTRATES Ck,) • Valu•• 0' S••,I •• D.n.it~ o( S••pl ••

CHate: The 4en_lt, fer t~. Hu\eh , .h4 Hvlch 2.3 •••pl., 1~ t,tl •• ttd at ••proxi.at,ly ~k,/cu •. )
• CALCULATED VOLUME to 2. DEPTH (cu .)1 Valu•• calcul.tioht ~.r. ptr(or.ed by .~'I,ni~, .r•• , o(

influenc. to •• c~ o( t~. bulk ••••1". C.lcul,tton, ~.rt then ••d. to II dtPt~ of 2••

Calculllt,d
"oh,... to '2a Tota' M.,. n.... C%) I tonne

• TOTAL nASS Ct) • ------------ x o( Hutch 1 M -------- • --------
Sa_.h Val. tofte.FIItrat... tOO 1000 lie,

• Cr203 (t)1 Calcuilited bY v_in, the relatlv, proportion, o( th. ovtrall Cr203 (~)
II' analy•• , lind ciliculllttd ror the Hutch I .a.,l., lind Hutch 2+3 <O.~ , ••pl •••

• TOT~ Cr203 MASS (I) • Total nc •• ell. C.Z03 ('1/100
• AVERAGE Cr2Q3<.) • Total Cr203 nat. (tl/ Tot.l " ••• ttl M 100'

t



•. -...- .- ..... ~ -~ -- -~ -~ ~- ----_._---_._-
VQ..lI"I:. MSS. MID GRAIlE CALC1.l.ATlONS FOR THE II./TCH 2+3. )2M. _Tit SEPARATION PROOUCTS C,(cDfttl"u••>

SNW'LE _TIC IIi\SS 1IlI.l.ft: OF CALC CAl.C1.l.ATEO TOTlIL C,203 TOTAL AIlER_ -~

SITE SEPARATlON l'l SNlPLE IIi\SS OF 1IlI.U'lE TO MSS l'l C,203 C'203 W
(Cu .) II./TCH 2+3 2a DEPTH Itl /lASS "')

COlIC Ike) (cu .) (II

-----------------------------------------------------------------------------------------------------------------
02 /Wi I 1.~7 Ool~ ~n 2noo 92.73 2.7 2.50
03 /Wi I 3.~ 0.05 I~ noaa 78.31 2.7 2.1 \
04 /Wi I 7.03 O.I~ ~n 20000 369.08 2.7 9.97
05 /Wi I 6.60 0013 6~~ 20000 209.30 2.7 ~.6~

06 /Wi I 17.68 0.07 26~ noaa ~~.33 2.7 ... 65
07 /Wi I 7.98 0.07 26~ 11250 109.97 2.7 2.97
08 /Wi I 6.29 O.O~ I~ 118~ 6~.36 2.7 1.76
09 /Wi I 6.37 0.07 26~ 168~ 131.68 2.7 3.5<-
10 /Wi I 1.93 0010 :r..o 31250 10~.5~ 2.7 2.85
II IVo8 I 0.50 0.10 :r..o noaa 21.&8 2.7 0.59
12 /Wi 1 9.66 0.07 26~ noaa 2".86 2.7 7.99
13 /Wi I 7.U 0.07 265 15000 136.71 2.7 3.69
16 /Wi I 11.66 0.07 26~ 17500 26~.67 2.7 6.63
I~ /Wi I ~.9. 0.08 210 193~ 703.62 2.7 19.00
16 /Wi I 2.~ DoI2 620 noaa IU.38 2.7 3.90
17 /Wi I 11.12 0.60 1600 20000 n36.ao 2.7 68.69
18 /Wi I 2.26 0.13 655 20000 102.83 2.7 2.78
19 rwl I 1010 0.20 700 20000 77.00 2.7 2.08
20 nAG I 26.60 0.20 700 18750 1616.38 2.7 63.59
21 nAG I 17.67 0.07 265 281n 608.79 2.7 16.'.
22 IWi I 10.02 0.07 26~ 2noo 276018 2.7 7,'6
23 nAG 1 16.01 0.07 265 15000 296018 2.7 7~94

26 IWi I 12.96 0.03 105 20000 136.08 2.7 3.67
n nAG 1 3.29 0.07 265 nooo 100.76 2.7 2.72
26 IWi I 6.37 0.07 26~ 27500 167.21 2.7 3.97
27 nAG I 10.05 0.05 I~ 15000 131.91 2.7 3.56
28 IWi I 6.36 0.05 I~ 17500 97.08 2.7 2.62
29 /Wi I 1~.69 0.07 265 17500 332.07 2.7 •. 97
30 IWi I 7.90 0.07 265 20000 193.~~ 2.7 ~.23

31 nAG I 9.31 0.07 265 20000 228010 2.7 6016--------
5l8TOTlIL 10122.29 273.30 2.7

t



· ... --. - -- --- --- -- - -- -- -- -- - - - --_._-- -
C"'l

IJO..lI'E. MSS. NlO IRAIlE CALCll.ATlOllS FOR TIE HUTCH 2>3. l:Z-. ~TIC SEPARATION PRODUCTS
'"'~ ~

Cco,,' hu.d)
~

SNlPLE MalETIC MSS 1IIl.lft: ~ CALC CALCll.AltO TOTH. C,2D3 TOTAL AIlERAGE
Silt SEPARATION C" SNlI'lE IMSS ~ 1IIl.lft: TO ",,55 nl C'203 C,203

(cv .) HUTCH 2+3 211 DEPTH III MASS Ill'
CllIIC Oil (cu .) CI I

------------------------------------------------------------------------------------------_._--------------------
02 nAG 2 2.93 0015 525 22500 173.05 2.7 '.67
03 nAG 2 2.20 0.05 175 ·25000 .&013 2.7 1.30
O. nAG 2 12." 0.15 525 20000 653.10 2.7 17.63
05 nAG 2 3.24 0013 '55 20000 147.'2 2·7 3.9&
06 /lAG 2 5.00 0.07 2'5 25000 153.13 2·7 4.13
07 /lAG 2 9.73 0.07 2'5 11250 13'.09 2.7 3.62
0& /lAG 2 '.29 0.05 175 11&75 ".5& 2·7 1.20
09 nAG 2 '011 0.07 2'5 16a75 &•• 96 2.7 2.29
10 /lAG 2 2.69 0010 350 31250 1.7011 2.7 3.97
II nAG 2 5.45 0.10 350 25000 23&••• 2·7 6...
12 /lAG 2 &.'3 0.07 245 25000 25&017 2.7 6.97
13 /lAG 2 2.a. 0.07 245 15000 52.19 2·7 I .41
10 nAG 2 2.35 0.07 2.5 17500 50.31 2·7 1.36
15 /lAG 2 5.50 o.oa 210 19375 149019 2·7 '.03
16 nAG 2 0.92 0012 '20 25000 4&.30 2·7 1.30
17 /lAG 2 5.59 0.'0 1'00 20000 7&2.60 2·7 21.13
1a /lAG 2 6 ••a 0.13 '55 20000 29•• 80 2·7 7.96
19 nAG 2 2.30 0.20 700 20000 161.00 2.7 '.35
20 rw; 2 9.80 0.20 700 la750 643.13 2.7 17.36
21 rw; 2 3.7a 0.07 2.5 2al25 130.23 2.7 3.52
22 /lAG 2 3.31 0.07 2'5 22500 91.23 2·7 2.46
23 rw; 2 6017 0.07 2'5 15000 113.37 2·7 3.06
2' nAG 2 6.00 0.03 105 20000 63.42 2.7 I .71

25 /lAG 2 5.30 0.07 2'5 25000 162.31 2.7 4.3a
26 rw; 2 7.65 0.07 2'5 27500 257.71 2·7 6.96
27 rw; 2 '011 0.05 175 15000 53.9' 2·7 1.06
2a /lAG 2 5.92 0.05 175 17500 90.65 2.7 2.'5
29 /lAG 2 3.95 0.07 2'5 17500 a'.68 2·7 2.29
30 rw; 2 6.29 0.07 2.5 20000 ISO 01 I 2·7 '016
31 rw; 2 3.00 0.07 245 20000 73.50 2·7 1.9a

--- ..---- --------
SUlTOTAL 553&.94 109.55 2.7

t



,J'-.. ,...... - - - - - --- -- -- ----- -- -- .- - - -
1IOLl.t£ • MSS. AND SRADE CALCl.LATIONS FOR TI£ ~TCH 2+3. >2_. MASNETIC SEPARATION .IlQOUCTS

(contlnu.cf) C"l
_.'.

SNlPU _TIC MSS 1IOLl.t£ OF CALC CALCl.LATEO TOTAl. C'203 TOTAl. AIJER06E •
SITE SEPARATION I') SNlI'\.E MSS OF 1IOLl.t£ TO ""SS I%) C,203 C,203 C,;1

(c:u .) ~TCH 2+3 2a DEPTH III MSS "J
CONC Ikl' Ceu .) IIJ

-----------------------------------------------------------------------------------------------------------------
02

_1Wl
10.73 Ool~ ~2~ 2~ 633.70 2.7 \7.11

03
_1Wl

1~.21 O.O~ 175 2'5000 332.72 2.7 •• 98
o.

_1Wl
10.02 Ool~ ~25 20000 ~26.0~ 2.7 10.20

05
_1Wl

10.39 0013 O~~ 20000 072. 7~ 2.7 12.76
06

_1Wl
o.eo 0.07 20~ 2'5000 10•• 23 2.7 0.00

07
_1Wl

10.32 0.07 20~ 112~ 102.22 2.7 3."
De

_1Wl
10 ••~ 0.05 175 Ile7~ 112.70 2.7 3.00

09
_1Wl

12.67 0.07 20~ 16e7~ 261.91 2.7 7.07
10

_1Wl
e.99 0010 ~ 31~ 091.60 2.7 13.27

II
_ PIA6

13.75 0010 ~ 2'5000 601.~ 2.7 16.20
12 _/lAG 3.~3 0.07 20~ 25000 loeoll 2.7 2.92
13

_ /lAG
9013 0.07 20~ 15000 167.76 2.7 0.~3

10
_1Wl 9.69 0.07 20~ 17500 207.73 2.7 ~.61

I~
_1Wl

7016 o.oe 2eo 1937~ 190.22 2.7 ~.20

16
_ PIA6

10.62 0012 020 25000 ~~7.~~ 2.7 1~.05

17 _/lAG e.68 0.00 1000 20000 121~.20 2.7 32 •• 1
II

_1Wl
eolo 0013 ." 20000 370.37 2.7 10.00

19
_1Wl

10.22 0.20 700 20000 71~ ••0 2.7 19.32
20

_1Wl
13.7. 0.20 700 le~ 901.69 2.7 2•. 35

21
_1Wl

••51 0.07 2.5 21125 293.20 2.7 7.92
22

_1Wl
10.32 0.07 2.5 2~ 39•• 70 2.7 10.66

23
_1Wl

19 ... 0.07 2.5 15000 360.56 2.7 9 •••
20

_ /lAG
16.23 0.03 105 20000 170 ••2 2.7 •• 60

25
_ PIA6

23.03 0.07 2.5 2'5000 705.29 2.7 19.00
26 _!Wi 9.96 0.07 2.5 27500 335.53 2.7 9.06
27 _!Wi 17.86 0.05 175 15000 23•••1 2.7 6.33
2e

_ /lAG
11.66 0.05 175 17500 17e.50 2.7 ••12

29 _!Wi 12.67 0.07 2.5 17500 271.61 2.7 7.33
30

_1Wl
3.7e 0.07 2.5 20000 92.61 2.7 2.~

31
_1Wl

6.51 0.07 2.5 20000 159.~ 2.7 0.31--....._--- --------
SU8TOTAI. 11361.9. '306.77 2.7



.·M - - - - - - - ..._... - - - - - - - - -
1IOLLr£. MSS. NlO GRADE CALCU-ATIONS FOIl THE fAlLS. '-0.,... nA8NETIC SEPARATION PRODUCTS

SAIlPlf _nc oM5S 01lOL oVOL oVOL ·IIOL .CALC .CALC oTOTAL .Cr203
C""l

• TOTAL oAI/fRA8f 01R .rOTN.. .AIJERA8E
SITE SEPARATION I"

) - ~TCH ~TCH I TAILS TAIL IIOL TO MSS "I Cr203 Cr203 ("bl IR IR -1
(~\I .) 2+3 Ccu .> (cu ., MSS 210 DEPTH (II MSS ,,> MSS ("110) C')

(cu .) Ik,l <C\I a) (II 1,1

----------.---------------~---------------------------------------------------------------------------------------------------

02 HI rw; 9.26 1.2 O.I~ 0.13 0.~2 I~O 22500 IOe3.02 10.0 112.6e 59 63.92
03 HI rw; 1.77 1.\ 0.05 0.05 o.eo 1600 25000 35&.00 10.0 35.00 2DO 70.eo
00 HI M6 6.01 1.3 0.15 0.20 O.r.. 700 20000 020.70 6.0 ~.20 e9 37.00
05 HI rw; e.09 0.& 0.13 0.10 0.97 19.0 20000 1~9.06 3.1 oe.65 & 11.77
06 HI rw; I.~ 1.3 0.07 0.07 O.~ 1120 ~ 205.00 7.& 19.11 320 18.40
08 HI /Wi 0.70 1.1 0.05 O.O~ 0.80 1600 Ile~ .~.3O ~.5 20.77 03 19.36
10 HI /Wi 0.7& 0.& 0.10 0.10 1.00 2DOO 31250 2&3.~ 0.0 0.00 110 26.&1
II HI rw; 1.07 0.9 0.10 0.20 0.&0 1600 ~ 290.00 3&.0 111.72 130 38.22
12 HI /Wi 0.32 1.0 0.07 O.O~ 0 ••' 960 ~ 51&.00 7.0 36.29 110 ~7.02

13 HI /Wi 1.~2 1.3 0.07 0.07 O.~ 1120 15000 127.68 ~.& 7.01 300 '].".
1& HI /Wi 1.86 1.2 0.07 0.07 0.66 1320 I~ 210.e3 6.0 12.&9 210 05.11
15 HI M6 2'1.1& 1.0 o.oe 0.10 0.02 eoo 19375 237'.52 19.0 060.66 290 6&&.61
16 HI /Wi 22.20 1.0 0.12 0.07 o.el 1620 ~ 0503.60 501 229.68 6& 306.20
1& HI /Wi ~.53 0.9 0.13 0.10 0.&7 1700 ooסס2 962.22 9.0 90.05 1&3 137.60
19 HI M6 7.52 0.6 0.20 0.15 1.05 2100 20000 1579.20 9.' 1'&." 1'3 2~.&3

20 HI rw; 3.e9 1.2 0.20 O. I' 0.65 900 I&~ 32&.22 10.0 32.&2 200 65."
21 HI !WI ~.17 0.' 0.07 0.07 0.96 "20 2&1~ 1395.90 ,.. 131.21 1&3 1".61
22 HI /Wi 3.50 1.0 0.07 0.07 0.66 1720 22500 677.~ 9.' n·" 1&3 96.e5
23 HI /Wi 12.2' 1.2 0.07 0.05 0.6& 1360 15000 12.& ••e 9.0 117.36 1&3 17&.53
2' HI rw; 21.77 1.0 0.03 0.07 0.50 1000 ooסס2 2177.00 12.5 272.13 150 326.55
~ HI /Wi 5.70 0.0 0.07 0.07 1.66 3720 25000 26~.5O 9.' 2"015 1&3 379.02
26 HI MG &.'0 1.2 0.07 0.05 0.6& 1360 27500 1570.eO 9.' 1'7.66 1&3 220.62
27 HI rw; 2'.50 0.& 0.05 0.07 1.08 2160 15000 3975.'& e.3 329.96 110 037.30
2& HI rw; 20.&3 1.0 0.05 0.07 0.&& 1760 I~ 31".22 ,.. 295.70 1&3 .... 91
29 HI rw; 7.2& 0.' 0.07 0.07 0.96 1920 I~ 1223.0' 10.~ 12&.'2 &7 106.00
30 HI rw; 21.2' 1.0 0.07 Ool~ 0.7& I~O 20000 3313.0' 3.3 109.30 ~3 1~.61

31 HI MG 21." O.~ 0.07 0.07 1.36 2720 20000 ~1.60 ,.. ~~." 103 &3e.21-------- ------- -------
_TOTAL 02509.01 3791.&3 e.9 532&.&3 I~

------------------------------------------------------------------------------------------~-------------------------------------• MASS ('II Thl 'Irclnt.,1 ••" ot the T.L\~. <o.~. ~Hl na,' product loc.tl~ at that ,a.,le ,Itl.
• VOlUME )~ (cu .)1 Thl .I.,ur,~ volua. at the )~ fraction.
• VOLUME HUTCH 2+3 (cu .). Th' .'a'ur,d volu.e at thl Hutch 2+3 conc.ntrate,.
• VOLUME HUTCH J (eu .)1 Th, •••,ur,d volu., or thl Hutch 1 cDncentrate,.
• ~UME T~lLS (Cu .) • S••pl. Val - val Hutch 2+3 - Val Hutch J. (Notel 5._,1, Vol. 2 cu. for each bulk ~a.p'e)

• CALCUL~TED TAll MASS (k,) • Volu•• of Sa•• ', • O.n,~tF or 5••,1,.
'Naill Thl den'i" for thl T,il 'u",I., " .'tt....d .t IPproxt.lteh 2000k"cu •• J

• CALCULATED YOLunE TO ,. DEPTH (eu .). Ualu•• cllculltioftl u.r. perfor••d by 1"SInin, Ir •• , o( Influenc. to ••ch o( the
bu'. , ••,1.,. Calculation, Ulr. then ••de to • deplh of 2••

• Cr203 ("t ~',.Ye4 Cr203 ~.Iu. For. repr"entatav, 'ub-,••,I,.
• TOTAL Cr203 "",SS (I) • Totol Mo •• (tl • Cr203 (%)/100
• .VEAAGE Cr203(" • Total Cr203 M." (1)/ Tota' ~a" (II x IOO~
• lR (p,~I. AI,.,.d Ir vllue tor a r.pre~'ftt.tiv. ~ub~'••p' ••
• TOTAL I. nASS (,) • Tota' M.II (t) x Ir/l,OOO,OOO.OOO • IOOOk,/lt ~ JOOO./l~,
• AYEIAGE lr (ppbl. Tote' It <,,/lat.1 n.~. (t) • I tonne/lOOOk, ~ Ikt/IOOO.

Ca1culahd
Uolu•• to 2_ Total M... ,

• tOTAL MASS <tl • ------------ x 0' Tal'. w
S.",le Vol.

-------- Jl

100

1 tOft""

1000 k.

t



..
• - - - ..... --- - - - - - - - - - - -- -

YCLlI'E t MIS. _ .RADE CALCll.ATlatS FOIl TIE TAILS. <0."'. MA&NETIC SEPARATION PRODUCTS
c:'l

(conllftue4J •
5NlrL.E MA&NETlC IIASS \Ill.lI'E \Ill.lft \Ill.lI'E \Ill.lft CALC CALC TOTAL C.203 TOTAL

-..,J
AIlERAIlE IR TOTAL

AIIE_
SITE SEPARATlON "I >- KITCH KITCH I TAILS TAil \Ill. TO MSS I" C.203 C.203 Cpp" ) IR IR

Ceu .J 2+3 (eu .) Ceu .) ""SS :z. DEPTH Itl "",SS I" IIASS ("U
(eu .) lk.' Ceu .) III It'

--------------------------------------------------------------------------------------------------------------------.-----.---
02 MAG I 22.89 1.2 0015 0013 0.52 10-0 22500 2678.13 31.0 830.22 110 290.59
03 MAG 1 10.07 I. \ 0.05 0.05 0.80 1600 25000 8011.00 31.0 2480.34 70 593.0-
00 MAG I 6.76 1.3 0015 0.20 0.35 700 20000 173.20 12.0 58.68 51 20.13
05 MAG I 15.57 0.8 0.13 0010 0.97 1900 20000 3020.58 8.6 259.77 9 27.19
06 MAG I 32.31 \.3 0.07 0.07 0.56 1120 25000 1523.00 .,13.5 610.66 150 678.51
07 MAG I 1.01 0.8 0.07 0.07 1.06 2120 11250 120... 23.6 2&.02 80 10.12
08 MAG I 25.87 \.\ 0.05 0.05 0.80 1600 11.75 2157.65 20.7 508.73 .. 231.02
09 MAG I 22.75 0.9 0.07 0.07 0.96 1920 16875 3685.50 10.' 383.29 83 305.90
10 MAG \ 2\.78 0.8 0.10 0010 1.00 2000 31250 6806.25 5.6 381015 25 170016
II MAG 1 10.&4 0.9 0010 0.20 0.80 1600 25000 2976.00 37.0 1101.\2 66 196.02
\2 MAG \ 10.17 I.' 0.07 0.05 0.18 960 25000 0856.00 23.5 1141.25 130 631.33
13 MAG I 38.46 1.3 0.07 0.07 0.56 1120 15000 3230.61 17.5 565.36 120 387.68
\I MAG 1 27.38 1.2 0.07 0.07 0.66 1320 17500 3162.39 11.6 366.&1 97 306.75
15 MAG I 19.91 I.' 0.08 DolO 0,'2 8.0 19375 1622.62 19.6 318.03 210 340.75
16 MAG I 1'.83 1.0 0012 0.07 o.al 1620 25000 3003.08 501 153.16 120 360.37
18 MAG 1 \0.19 0.9 0.13 0.10 0.87 17.0 20000 1773.06 17.0 301.'2 " 175.53
19 MAG I 13.32 0.6 0.20 0015 1.05 2100 20000 2797.20 17.0 .75.52 " 276.92
20 MAG I 11.75 1.2 0.20 0015 0.45 900 18750 991.". 15.7 155.65 120 11&.97
21 MAG I 22.39 0.9 0.07 0.07 0.96 1920 28125 6045.30 17.0 \027.70 " 598.18
22 MAG I 11.56 \.0 0.07 0.07 0.86 1720 22500 2236.86 17.0 380.27 " 221.05
23 MAG I 11.76 1.2 0.07 0.05 0.68 1360 15000 "".52 17.0 203.92 " 118.75
2' MAG 1 12.77 I •• 0.03 0.07 0.50 1000 20000 1277.00 19.5 249.02 83 105."
25 MAG I 18.70 0.0 0.07 0.07 l.a6 3720 25000 8695.50 17.0 \178.2' " 860.85
26 MAG I 13.52 1.2 0.07 0.05 0.68 1360 27500 2528.20 17.0 129.ao " 250.30
27 MAG I ",'1 0.8 0.05 0.07 1.08 2160 15000 18ta.'2 13.7 253.23 110 203.33
28 MAG 1 13.52 1.0 0.05 0.07 0.&4 1760 17500 20a2.08 17.0 353.95 " 206.13
29 MAG I 25.71 0.9 0.07 0.07 0.96 1920 17500 1319.28 14.2 613.3' 91 106.01
30 MAG I 23.06 1.0 0.07 0.15 0.78 1560 20000 3597.36 60\ 219 ... 1'0 503.63
31 MAG I 20.20 0.5 0.07 0.07 1.36 2720 20000 54....0 17.0 93'.05 " 543.95-------- --_... _--- -------

_TOTAL 95515.90 16266.57 17.0 91'8.2' 96

t



-.. - - - - - - - - - .. - - - - - - - - -
VQ..tJ'£, MIS. AND 'lADE CALCULATIONI FOI THE TAILS. (0.,.., _Tit SE~AIATION ~ROOUtTS 0

(cDnt lnu.') ... ,...
SNlI"I.E _TIt MS$ 'JOL1ft 'JOL1ft 'JOL1ft IIOLIft CALC CALC TOTAL C,203 TOTAL AI/U_ U TOTAL AIIE_ o:J
SITE SE~"'lIIlTiON Itl

) - IIJTCH ItJTCH I TAILS TAIL IIOL TO MSS It I C'203 C,203 ("It ) U II
(cu .) 2+3 leu .) (cu .) MSS :z. DE~TH III MSS It> MSS (,p~)

leu .) Ikll (eu .> III III
------------------------------------------------------------------------------------------------------------------------------
02 rw; 2 33.2' 1.2 0015 0013 0.52 10.0 22500 3M9.08 28.0 \OM.94 .2 163.3'
01 rw; 2 6.68 1.3 0.15 0.20 0.35 700 20000 '67.60 701 33.20 3' 15.90
05 MAG 2 20.05 0.8 0013 0010 0.97 1940 20000 3889.70 12.0 466.76 20 77.79
06 rw; 2 8.27 1.3 0.07 0.07 0.56 1120 25000 1157.80 6.6 76.4\ 100 115.78
07 rw; 2 8.59 0.8 0.07 0.07 1.06 2120 112'50 1024.36 10.2 101.'8 22 22.54
08 MAG 2 13.60 101 0.05 0.05 0.80 1600 118~ 1292.00 13.2 170.51 89 III.~

0'1 MAG 2 9011 0.9 0.07 0.07 0.96 1920 168~ 1'75.82 15.3 225.80 67 98.88
10 MAG 2 8.29 0.1 0010 DolO 1.00 2000 31250 2590.63 '.8 12•• 35 57 117.67

B ::!~
9.1\ 0.9 DolO 0.20 0.80 1600 25000 1962.00 10.8 211.90 110 27'.68

• 15.50 I.' 0.07 0.05 O.IS 960 25000 1160.00 19.5 362.70 n 133.92
13 rw; 2 16019 1.3 0.07 0.07 0.56 1120 15000 1359.96 5.8 71.M 110 119.60
II rw; 2 1.73 1.2 0.07 0.07 0.66 1320 17500 1008.32 5.6 56.17 16 16.72
15 rw; 2 12.8' I •• 0.08 ADO 0.'2 8'0 193~ IOU.16 12.0 125.38 92 96013
16 M6 2 4.13 1.0 0012 0.07 0.81 1620 25000 978.08 •• 3 42.06 130 127.15
18 rw; 2 15.20 0.9 0.13 0.10 0.87 17'0 ooסס2 26U.80 10.7 282.~ 79 208.94
19 rw; 2 6.7. 0.6 0.20 0015 1.05 2100 20000 1115.'0 10.7 151.45 79 111.82
20 !lAG 2 9.26 1.2 0.20 0015 0.'5 900 18750 781.31 8.2 64.07 77 60.16
21 rw; 2 19.54 0.9 0.07 0.07 0.96 1920 28125 5275.80 10.7 561.51 79 4\6.79
22 MAG 2 11.38 1.0 0.07 0.07 0.86 1720 22500 2202.03 10.7 235.62 79 173.96
23 !lAG 2 10.00 1.2 0.07 0.05 0.68 1360 15000 1020.00 10.7 10'1.11 79 80.58
2' MAG 2 16.02 101 0.03 0.07 0.50 1000 ooסס2 1602.00 9.7 155.39 120 192.2'
25 !lAG 2 13.35 0.0 0.07 0.07 1.86 3720 25000 6207.~ 10.7 66'.23 79 '90.'1
26 !lAG 2 8 ••0 1.2 0.07 0.05 0.68 1360 27500 1570.80 10.7 168.08 79 12'.0'1
27 rw; 2 6.16 0.8 0.05 0.07 I.oa 2160 15000 10.6.52 . 9.5 99.'2 71 7'.30
28 !lAG 2 9.'2 1.0 0.05 0.07 0.&1 1760 17500 1'50.68 10.7 155.22 79 11'.60
29 rw; 2 11.55 0.9 0.07 0.07 0.96 1920 17500 \940 ••0 9.7 188.22 68 131.95
30 rw; 2 7.90 1.0 0.07 0015 0.78 1560 20000 1232.'0 11.8 115.'2 96 118.3\
31 !lAG 2 7.38 0.5 0.07 0.07 1.36 2720 20000 2007.36 10.7 211.79 79 158.58

-------- ------- -----_ ..
_TOTAL 51397." 6366.'3 \1.1 101>\.11 75

02 "10 16.08 1.2 0015 0013 0.52 1010 22500 1181.36 15.0 282.20 51 95.95
03 ,no 11.13 101 0.05 0.05 0.80 1600 25000 3516.00 13.5 118.71 220 180.12
01 "10 5.41 1.3 0015 0.20 0.35 700 ooסס2 392.10 5.7 22.38 5 1.96
05 "10 11.07 0.8 0013 0010 0.97 19.0 20000 2729.58 7.' 201.99 100 272.96
07 "10 15.78 0.8 0.07 0.07 1.06 2120 112'50 1881.77 001 \.&1 8 15.05
08 "10 5.'7 101 0.05 0.05 0.80 1600 11875 538.65 3.2 17.24 51 27.'7
0'1 "10 11.75 0.9 0.07 0.07 0.96 1920 161~ 1903.50 10.5 199.87 75 1.2.76

12 "10 '017 I.' 0.07 0.05 0.'8 960 25000 7'0.'0 8.0 59.23 67 19.61
CP

I' "10 '017 1.2 0.07 0.07 0.66 1320 17500 1S1.6I '.0 19.27 77 37.0'1
-------- ------- ...- ..---- ~

_TOTAL 11095.59 1282.77 901 1'22.97 101
1;;)

0
-]

Q

I



•; - - - - - - - - - - - - - - - - --- -
'JOLlItE. MSS. AND BRAD( CALCll..ATlONS FOR TI£ TAILS. (O.~I _TIC SEPARATI~ PRODUCTS

(CI"t Shutd'

SNIPLE MAGNETIC MASS IIOLlft IIOLlft IIOLlft IIOLlft CALC CALC TOTAL Cr203 TOTAL AVERAGE IR TOTAL AIIE_ C,SITE SEPARATI~ (~) >- ~CH ICITCH I TAILS TAIL IIOL TO MASS (~l tr203 Cr203 U'~b) IR IR
(ell .) 2·3 (cu .> (cv .) MASS 2to D(PTH (t) MASS (tl MASS (,..t.) -1

(cu .> (k t) feu .> III It) CoO--------------------------.------------------- ... -- ... -- ... ----- ...------------------------------------._-----------------------------
02 NOH I\A6 12.:'3 1.2 001:' Ool3 0.:'2 10.0 22500 ..... 01 •• 2 61.'7 75 109.~

03 NOH I\A6 17.73 I.} 0.0:' 0.0:. O.W 1600 :z:.ooo 3:\••• 00 7.a 27•• :'9 '30 '6O.9a
at NON MAG '.a. 1.3 001:' 0.20 0.3:\ 700 20000 3'0.20 3•• 12.~ 36 12.~

0:. NON MAG 9.22 0.5 0.13 OolO 0.97 19.0 ooסס2 l7aa ••a '.3 76·91 I. 2a.62
06 NOH MAG ... 7a 1.3 0.07 0.07 0.:\6 1120 :z:.ooo 20.9.20 3.:' 72·'2 110 227",
07 10< rw; :.a.79 o.a 0.07 0.07 1.0. 2120 112:.0 7010.71 0.1 7.01 I. 112ol7
08 10< rw; 7.77 101 0.0:. 0.0:' o.ao 1600 11a7' 73aol:' 1 .1 Sol2 7. :\6.10
,0 NON rw; 13.15 o.a OolO 0010 1.00 2000 312:.0 .l1a.75 ••• la9 .•• 31 127.6&
II NON rw; 2•• 02 0.' 0010 0.20 o.ao 1600 :z:.ooo :'20'.00 0.3 1:. •• 1 3& 197.75
12 1O<rw; 7.27 I •• 0.07 0.0:. O.tS ,.0 2:.000 a72.'O I.' I •. :.a 110 ~.,.

13 NOH MAG 7." '.3 0.07 0.07 0.:\6 1120 1:.000 .29. I. 1.1 '.'2 100 .2.'2.. 10< MAG 7.'5 1.2 0.07 0.07 0 ... 1320 17:.00 a72.03 2.2 19.1a 150 130.&0
I' 10< rw; •• 52 1.' o.oa DolO 0 ••2 a.o 19375 530.57 ••• 2'.'1 7a '1.3&
I' 10< MAG 3.2a 1.0 0012 0.07 o.al 1.20 :z:.ooo ,,'.20 '.0 26.57 9 5 ••,
la 1O<rw; •• 32 0.9 Ool3 DolO 0.a7 17'0 ooסס2 751 .•a '.2 31.57 7' :\6.3&
19 10< rw; 3.13 D•• 0.20 Ool5 1.0:. 2100 20000 .57.30 '.2 27,'1 75 ".30
20 NOH rw; 10.:.0 1.2 0.20 0015 0." 900 la750 &&5.9' 301 27.', 110 97.'5
21 10< MAG '019 0.' 0.07 0.07 0.9. 1920 2512:. 2.al.30 '.2 10'.21 75 1&6.10
22 10< rw; •••a 1.0 0.07 0.07 0.&6 1720 22500 1253.8& '.2 :'2 .•• 75 9••at
23 10< rw; 9.53 1.2 0.07 0.0:. o ••a 1360 1:.000 '72.06 '.2 .0.a3 75 12.90
2' 10< MAG ..,. I.' 0.03 0.07 0.:.0 1000 ooסס2 .tt.OO '.3 29.S' a. :'9.6&
~ 10< rw; 16.19 0.0 0.07 0.07 I.a. 3720 :z:.ooo 752a .3:\ '.2 316.'9 75 :\6•••3
2. 10< MAG ... 72 1.2 0.07 0.0:' o ••a 13.0 27500 2752.6' '.2 11:'·61 75 206.'5
27 NOH rw; 3.23 o.a 0.05 0.07 1.08 2160 15000 523.2. '.a " .2a 200 lot ••,
2a 10< MAG 3.9a 1.0 0.0:. 0.07 0.8& 1760 17500 .12.92 '.2 2:'.7' 75 '5.97
29 10< rw; 3.tS 0.' 0.07 0.07 0.96 1'20 17500 :.a.... .., 2a ••5 53 30.99
30 NOH rw; 1.6& 1.0 0.07 D." 0.7a I~O 20000 2.2.08 13 •• 3:\ ... :. 1.31
31 10< MAG ... a 0.5 0.07 0.07 1.36 2120 20000 113•• 96 '.2 n.75 75 a5.27

---_ ...--- ------- -------
SUBTOTAl. 509n.06 l7.a ... 3.' 332•• ,. .5



- - - - - -- - .. - - - - - - - - - -
lIlIl.lft • /IIIlSI _ IIlADE CALC\.\.ATlOId FOIl TIE TAilS. O.~:Z-. _TIC SE'AIlATION 'IlOIlUCTS

SMW'L£ _Tit 0110\$$ 01lllL 01lllL 01lllL 01lllL otALt .CALC oTOTAL .er203 .TOTAL 'A~_
SITE 5£'''''''TION U<I )- IUTtH IUTtH I TAilS TAil IIlIL TO 110\$$ l') tr203 tr203 ('")

leu .) 2'3 (eu .) (eu .) MSS 28 DEnH III IIo\SS 1" ( )Icy ., Ike) (eu .> (I I

----------------------------------------------------------------------------------------------------------------------------- 0
O<l HI rwl ~.O<l \.3 O.I~ 0.20 0.3~ 700 20000 352.80 .01 14 ••~
~ HI rwl 1.2& 1.3 0.07 0.07 O.~ 1120 75000 17'.20 .01 7.35
12 HI rwl 2.~ I •• 0.07 0.05 0 ••& '~o 75000 2.7.20 • 01 10.1•
13 HI rwl 1.21 1.3 0.07 0.07 O.~ 1120 I~ 101.~. .01 •• 17
I. HI rwl 2.03 \.2 0.07 0.07 0.~6 1320 I~ 23•••7 .01 9.61
l!l HI rwl 3011 I .• 0.0& 0010 0 ••2 &.0 I '37!l 2!l3.0& .01 10.3&
20 HI rwl 1.7' 1.2 0.20 Ool~ O••~ 900 U7!lO 146.&1 ... ~.02

21 HI rwl 0.~3 0.' 0.07 0.07 0.9~ 1920 2&125 1.3.10 ... ~.&7

22 HI rwl 0.70 \.0 0.07 0.07 O.M 1720 22500 135 ••~ •• 1 ~.~~
23 HI rwl &.12 1.2 0.07 0.05 O.~& 1360 I~ &2&.2' .01 33.9~

2& HI rwl 0.31 1.0 0.05 0.07 O.M 17~0 I~ .7.7. '.1 1.96
29 HI rwl 0.9!l 0.9 0.07 0.07 0.9~ 1920 I~ 159.~0 .01 6.~

31 HI rwl 3.'2 O.~ 0.07 0.07 1.3~ 2720 20000 930.2' .. \ 38.1.-------
SUlTOTAL 3759.~ 1~0I' '01

-------------.------.-------------._-------------------------------------------------------------------------------------------.
• MASS t~)l The ••~c.nt.'...~~ 0' the ta111. 0.'-2... ~HJ M.,' product located .t that ~••pl ••1t,.
• VOLUME )~ (eu .)1 The .'.Iur.d volu•• 0' the )~ 'rlctJon.
• YOLunE HUTCH 2+' (cu .)1 Th••'I'ur.d YOlu•• or the Hutch 2+3 canc.ntr.te~.

• VOLUME HUTCH J (Cu .)1 The .,I.ur.d vo'~.e .r the Wutch J concentr.te~.
• YOlunE TA1~S (C~ e) • S..... Vol - Val H~tch 2+3 ~ Va' Hutch t. (Hot'l SI.~I, Vol. 2 CU • 'or .ach bulk , ••• ,.)
• CALCULATED TAIL nASS (kt) • V.lu•• 0' S••,I. _ Oen,Jt~ 0' S••,lt.

(Not,1 Thl dtn.it~ 'or the tall •••,1., " t,tl••t.' at ."ro_t••ttlr 2OOOk,/cu .)
• CALCULATED YOLUME TO,. DEPTH (cu .)1 Volu•• calcullt10nl w,r. 'trror••d ~, IIIitn1n, ar •• ' or

tn'lulftc_ t. each I' the ~ulk ~••,Iel. CI'culations ~ra t~.n ••d. \0 I dtPth or ~.

Cllcullte4
Yo'u•• to 2. Total "-I' "-'1 (,) 1 tonne

• TOTAL "ASS (t) • -----.------ _ at T.tl, _ ~------- _ --------
100 1000 ••

• Cr203 (')1 Calcu'at'd by ~~'n, the rtl.ttv. ,ro,orttonl ot the averill Cr203 e')
.1 anllr,.d Ind calcul.ttd tor the Hutch 1,••,1., Ind T.il (O.~ , ••,1".

• TOTAL Cr203 MASS et) • Tatl' nl•• (ll • Cr203 (~'I'OO

• AVERAGE Cr203(') • Tatll Cr203 Mit' (t./ Tat.1 "~" (tl • 100%

l
•



,- - - -- -- -- -- -
1ICLl'E. MSS NfO llIADE CIllClLATlONS 1'011 1HE TAilS. O.~-~. _TIC S['..R..T1llN PROOUCTS

(eD"ttnuet!)

IlASS
eu

1ICLl'E 1ICLl'E 1ICLl'E CIllC CIllC TOTIll C.203 TOTIll
.-rrCH .-rr0l I TAilS TAll IICL 10 MSS n) C.203
2'3 ee••1 ee••1 MSS 201 DE'lH II) MSS

ee••1 ekll ee••1 ell
-------------~--------------------------------------------------------------------------------------------------------------

O.
06
03
09
12
\3I.
15
20
21
22
23
2.
26
29
31

MAG
MAG
MAG
MAG
MAG
MG
MAG
MAG
MAG
MAG
MAG
MAG
MG
MAG
rw;
MAG

3 ••5
2.56
•• 27
...5
3.~7

2.02
13 .. 3
\.36
1.99
0 ••2
0.~3

\.763."0.73
1.62
1.79

1.3
1.3
1 ..
0.9
1.6
1.3
1.2
1 ••
1.2
0.9
1.0
1.2
I ••
1.0
0.9
0.5

0.15
0.07
o.~

0.07
0.07
0.07
0.07
0.06
0.20
0.07
0.07
0.07
0.03
o.~

0.07
0.07

0.20
0.07
O.~

0.07
0.05
0.07
0.07
0 ..0
0.. 5
0.07
0.07
O.~
0.07
0.07
0.07
0.07

0.35
0.56
0.60
0.96
0 ••8
0.56
0.66
0.62
0 ••5
0.96
0.66
0.68
0.50
0.66
0.96
1.36

700
1120
\600
1920
960

1120
1320
6.0
900

1920
1720
1360
1000
1760
1920
2120

20000
2!>000
11815
16315
2!>000
15000
17500
19315
18750
28125
22500
15000
ooסס2

1'1500
17500
20000

2.1.50
~ ••o
.~.65

672.30
.26••0
169.63

1516.52
110.67
167.91
113 ••0
102.56
179.52
3".00
112 ••2
236.56
6".66

'.90
1•• 69
16.63
27.56
17.56
6.96

62 .. 6
..56
6.M
6.65
•• 20
7.36

15.63
•• 61
9.76

19.96

233.30 ...
O. MAG 2 II ... \ .3 0 ..5 0.20 0.35 100 20000 179.80 ... 31.91
06 MAG 2 2.7. 1.3 0.07 0.01 0.56 1120 2!>000 383.60 • .1 15.73
13 MAG 2 6.07 •• 3 0.07 0.07 0.56 1120 15000 509.66 ... 20.91
15 MAG 2 3.69 I •• 0.08 0 ..0 0.62 6.0 19315 316.55 ... 12.96
20 MAG 2 2.56 1.2 0.20 0.15 0 ••5 900 18750 216.00 ... 6."
21 MAG 2 2.22 0.9 0.07 0.07 0.96 1920 28125 599 ••0 6.1 2•• 58
22 MG 2 2.98 1.0 0.07 0.07 0.66 1720 ~ 576.63 • .1 23.66
23 MAG 2 ••59 1.2 0.07 O.~ 0.68 1360 15000 663.16

• .1
19.20

2. MAG 2 3.63 I •• 0.03 0.07 0.50 1000 20000 363.00 •. 1 15.09
26 MAG 2 3 ••3 1.0 0.05 0.07 0.66 1760 17500 528.22 6" 21.66
29 MAG 2 0.79 0.9 0.07 0.07 0.96 1920 17500 132.72 .. \ 5."
3\ MG 2 1.30 0.5 0.07 0.07 1.36 2720 ooסס2 353.60 ... 1••50---_ .. --

_TOTIll 5232.58 210·56 .·1

06 MID 12.3. 1.3 0.07 0.07 0.56 1120 2!>000 1127.60 • .1 70.63
03 MID •• 35 I" o.~ O.~ 0.80 1600 11615 613.25 '.1 16.9.
09 MID ••09 0.9 0.07 0.07 0.96 1920 16815 662.58 •• 1 27 .. 7
12 MID 11.93 I •• 0.07 o.~ O.U 960 2!>000 ••3••60 ... 58.70 ~
13 MID 13.87 1.3 0.07 0.07 0.56 1120 15000 1165.03 ... .7.77

~10 MID 6.82 1.2 0.07 0.07 0.66 1320 17500 767.71 ... 32.30
-------- -------- U

_1011ll 6167.62 253.70 ...
0
00
('-;l

t



._-,, . - -- - - - - -- _. - -- - ------------
1IOI.l.fE • MSS ""D "ADE CAlcu.ATlDNS FOR TIE TAILS. 0.'-2_. MAGNETIC SE'A~ATIDN 'RODUCTS

CCOPlt hued) (")

SN1I'U _TIC MIS 1IOI.l.fE 1IOI.l.fE 1IOI.l.fE 1IOI.l.fE CALC CALC TOTAL Cr203 rOT.....
NIE_ C )

SITE R'AUTlOII (Ill >- ~TCIl ~CIl I TAILS TAIL 110I. TO MIS I~) Cr203 Cr203 t.J(cu .) 2+3 Ceu .) Ceu .) M" 211 DE'TH II) IIASS III
Ceu .) Ik,l Ceu .> (I)

------------------------------------------------------------.--------------_.------------------------------------------------
O. HON I'\o\G 6.01 1.3 001' 0.20 0.3' 700 20000 .20.70 .01 17.2:>
06

_ I'\o\G
3.67 1.3 0.07 0.07 O.!U 1120 25000 '13.10 .01 21.07

I. HON I'\o\G 1013 1.2 0.07 0.07 0.66 1320 I~ 130.'2 .01 ,.~

I' HON I'\o\G 17.02 I •• 0.08 0010 0••2 8.0 1'375 1385.00 • .1 !U.7'
20 HON I'\o\G 10017 1.2 0.20 0.15 0 ••5 900 18750 856.09 .. , ~,J8

21 HON I'\o\G 8.55 0.' 0.07 0.07 0.'6 1920 28125 2308.50 .01 ,..65
22 HON I'\o\G 21.5. 1.0 0.07 0.07 0.86 1720 22500 .167.99 .01 170.8'
23 HON I'\o\G 26.82 1.2 0.07 0.05 0.68 1360 15000 27~.6. .01 112.16
2. HON I'\o\G 8.05 I •• 0.03 0.07 0.50 1000 20000 805.00 .01 33.01
28 HON I'\o\G •• 65 1.0 0.05 0.07 0.88 1760 I~ 716.10 .01 29.36
29 HON I'\o\G 3.'6 0.' 0.07 0.07 0.'6 1'20 I~ 665.28 .01 27.28
31 HON I'\o\G •• 78 0.5 0.07 0.07 1.36 2720 20000 1300016 •• 1 53.31--------

SlJIlTOTAL 16006.78 6!U.28 .01

16 NOT 5£' 0017 1.0 0012 0.07 0.81 1620 25000 3•• 0 .01 I.U
02 NOT 5£' 3.27 1.2 0015 0.13 0.52 I~O 22500 382.59 .01 1'.69
03 NOT 5£P 6.38 I . I 0.05 0.05 0.80 1600 25000 1276.00 .01 '2.32
05 NOT 5£P 12 ••5 0.8 0.13 0.10 0.97 19.0 20000 2U5.30 .01 99.03
10 NOT SE' 5.0. 0.8 0010 0010 1.00 2000 31250 1575.00 .01 6••56
II NOT SE' 0.67 D.' 0.10 0.20 0.10 1600 25000 13•• 00 .01 5."
17 NOT 5£P 10.60 1.0 0 ••0 0012 0 .•8 '60 20000 1017.60 .01 .1.72
18 NOT SEP 0.17 0.' 0013 0010 0.87 17.0 20000 29.56 ·.\ 1.21
I' NOT SEP 0016 0.6 0.20 0015 1.05 2100 20000 33.60 .01 1.38
2:> NOT SEP 0.11 0.0 0.07 0.07 1.86 3720 25000 '.015 • .1 2010
26 NOT SEP 8.M 1.2 0.07 0.05 0.68 1360 2~ I660. !U •• 1 68.08
27 NOT SEP •••1 0.8 0.05 0.07 1.08 2160 15000 71•••2 .01 29.29
30 NOT SEI' 2.59 1.0 0.07 0015 0.78 1560 20000 .o•.~ .01 16.57-------

SlJIlTOTAL '728.27 398.86 •• 1

SlJIlTOTAL - ------_.
FOR I'\o\G 1 • 17110.76 701." .01
MAG 2 ANO nlDS --------

en
GRAND TOTAL - •••••••• ....... ••• <:..::l
FOR ALL TAILS. .6605.37 1910.82 .01 '-)
O.~-2_. ........ ••••••• •••
I'\o\GNETI C PRODUCTS 0

00
.,"'1

~-

t



.. .. ...•.. iii .. - - - - - -- .. - -• - - - - - ..
c-J
~ )

YCl.~. I\oIlSS NlD IRAllIE CAlCILATlON& FOR TIE TAllS. l:m.. _TIC SEP"~TION PRODUCTS ,..:>
SNlI'LE _TIC 01\ollSS oYCl.~ oYCl.~ oYCl.~ oYCl.lr£ .CAlC oCAlC -TOTM.. .C,.203 .r01",- eAYEItA8E'
SITt: SE'MATlON I')

) - IVTCH IVTtH I TAil TAll YCl. TO rIASS "I Cr203 Cr203
Ceu .) 2'3 (eu .) (eu .) IlASS :z. OE'TH Itl MSS I')

Ccv .) Ikl) (ey .) III
----------------------------------------------------------------.--------------------.---------------------------_.-----------
04 HOT SE' 0.18 1.3 ool~ 0.20 0.3~ 700 20000 61.60 1.6 0.9'l
06 HOT SE' 0." 1.3 0.01 0.01 O.~ 1120 ~ 113.40 1.6 1.81
07 HOT SEP 0.28 0.8 0.07 0.01 1.06 2120 11250 33.39 1.6 0.~3

08 HOT SE' 0.16 1.\ O.~ O.~ 0.80 1600 11875 1~.20 1.6 0.2'
O'l HOTSE' 0.06 0.9 0.07 0.07 0.96 1920 16875 9.12 1.6 0.16
12 HOT SEP 0.41 \.4 0.07 O.~ 0.48 960 ~ ~7.60 1.6 0.92
13 HOT SEP 0." 1.3 0.01 0.01 O.~ 1120 1!lOOO 42.8' 1.6 0.69
14 HOT $[' 0.62 1.2 0.07 0.01 0.66 1320 I~ 11.61 1.6 I.I~

I~ HOT SEP 0.'9 I .• 0.08 0.10 0.42 840 19375 39.87 1.6 0.6"
11 HOT SEP Ool~ 1.0 0.40 0.12 0.48 960 20000 '1.40 1.6 0.23
20 HOT SE' o.~ 1.2 0.20 O.I~ 0.4~ 900 18~ 42.19 1.6 0.68
21 HOT SEP 0.11 0.9 0.07 0.07 0.96 1920 28125 29.10 1.6 0.4&
22 HOT SEP 0.18 1.0 0.07 0.07 0.86 \720 2~ 170.28 1.6 2.72
23 HOT SEP 3.~3 1.2 0.07 O.~ 0.68 1360 1!lOOO 360.06 1.6 5.76

2' HOT SEP 0.34 I .4 0.03 0.01 O.~ 1000 20000 34.00 1.6 O.~

26 HOT SEP 0.24 1.2 0.07 O.~ 0.68 1360 2~ ".18 1.6 0.12
28 HOT SEP 0.24 1.0 O.~ 0.01 0.88 1760 I~ 36.96 1.6 0.~9

29 HOT SEP 0.16 0.9 0.07 0.01 0.96 1920 I~ 26.88 1.6 0.'3
31 HOT SEP 0.11 O.~ 0.07 0.07 \.36 2120 20000 29.92 \.6 0.'8

a ....... a,., ••• •••
GRANO TOTOIl. 1234.~ 19.75 1·6

••••••• a •••• •••

-----------~----------------------------------------------------------------------------------------------------------.---------

• MASS (:U, The ,.roclnll,•••n 01 the T.n,. >2_. ~Hl ".,' ,roduct loc.hd at th.t ".,h ute.
• VOLUME >~ (Cu .'1 Th•••••ur.d volu•• of the >~ friction.
• VOLUME HUTCH 2+3 (eu .}f Th • • 'II~r,d volu•• at the Hutch 2+3 conc,ntrlt.,.
• ~UM£ HUTCH 1 (cu .}f Th••,.,ured valu•• at tha Hutch 1 concentrat.,.
• VOLUME T~JlS leu .) .5..,1, Val - Vol Hutch 2+3 - Vol Hutch I. (Nat,: 5••,1. Vol. 2 cu • tar t.ch bul. \~.pl,)

• CALCUlATED TAll ~ (k,) • Vo'u., at 51.,1, _ O,n,lt, ot 51.,1 •.
(NOtt1 Th' dln,tt, lor the T.tl , ••,1 •• t, .,tt•• t,4 .t ."roxl •• t.ly 2000kt/cu •. )

• CAlCULATED VOLunE TO ~ DEPTH (cu .)~ Volu•• ca'cul.tton, yare p.~ta~••d by ."ttntnt .~e.\ of
influence to .ach of the bulk 'I."", C.lculation, yare then *ade to • d.pth ot 2•.

• Cr203 '%)1 Calculat.d ~y u,Jnt tha ralltlv. proportian, at the over.11 Cr203 (~)

al In.IVI.4 .nd cllculate4 lar the Hutch 1 , ••,11' 1"4 the rall <O.5MA , ••,1".
• TOT~ Cr203 ~S et) • Tot.l nat' et) ~ Cr203 (%)/100
• AVERAGE Cr203(%) • Tot.1 Cr203 M." (t)/ Tatal "", ct) • 100%

-------- . --------"I~' (%) 1 tonna

1000 "100

Calcut.te"
Volu.e to 2_ Total "1"

• TOTAL MASS (t) • ------------ • 01 'atl, •
S••pl. Vol.

t
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APPENDIX 7

AUGER SAMPLE DATA

Auger Sample Locations.

Summary Volume and Mass.

Volume and Mass Calculations for the Auger
Core Products.
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WILSON RIVER Auger Sample Locations

10200
34 74

36 82• •
10100

20 19 17 14 81 83 76 75.. .. .. • • .. .. ..
18 80 4• • •

10000
69 25 70 26 71 27 72 28 73 29 30 31 32 1 2 3• • • • • .. • • .. .. • • • • .. ..

79 68 33.. .. •

9900
78 67 37 85.. .. • •

65 64 63 62 61 59 58 56 55 54 53
• .. .. .. • • • • .. .. •

9800
66 57 50
• .. •

43 41 40 39 45 46 48 47• • • • • • • •
9700

9400 9500 9600 9700 9800 9900 10000 10100 10200 10300 0-.
~

c.)
<0
OJ
~"".--

t



SUMMARV VOLUME AND MASS CALCULATIONS FOR THE AUGER CORE PROOUCTS

693081'

1.631.719 1.861.873

2.838.125 506.403

2.870.938 492.893

2.767.812 306.566

2.143.281 244.814

2.800.000 513.440

1.615.469 190.856

============ ===========
1.646.738 4.116.845

============ ===========

TOTAL
MASS
(0

CALCULATED VOLUME
AT SAMPLE SITE

(cu m)

<0.075mm

GRAND TOTAL

HI MAGS

MAG 1

MAG 2

MID

NON MAG

NOT SEP

I
I.
I
I
I
I
I
I
I

­
I,
I
I,
I

­
I
II

II

1-..
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0
\/OLin 101I0 MIll tALC\L"llOllS FOIl T" ~. COllE ~lIUCTS

C,

INlI'lE IUE IVl8NETiC Mil lINl"U INIl'I.E "'""TO" • IUIIF"CE tALC\L"TED TOTIll. C.203 TOTIlL
-.J

liTE I_I .""IIATION I" TO" IllTTOIl lINlI'IIOT "REA \IOLln """ (" c.203
lal la' (a' (,~ a) "T lINlI'I..E (II MSS

lITE III
(c" .,

---------------------------.----------------------------------------------------------------------------------~-----------------

01 <0.075 .1.33 0.0 6.0 6.0 7500.0 65000.0 '6311.~ 0.0
01 <0.075 33.32 6.0 1.0 2.0 7500.0 15000.0 126"'.00 0.0
01 <0.075 26.~ 1.0 10.0 2.0 7500.0 15000.0 9960.00 0.0
02 <0.075 U.OO 0.0 6.0 6.0 6175.0 27500.0 96~.00 0.0
03 <0.075 33.11 0.0 2.0 2.0 ~~.O II~.O ~.06 0.0
0- <0.075 31.18 0.0 2.0 2.0 075.0 8750.0 82&6.~ 0.0
0. <0.075 39.21 2.0 6.0 2.0 6375.0 1750.0 1~90.31 0.0
0. <0.075 ".13 6.0 6.0 2.0 075.0 1750.0 11315.96 0.0
0. <0.075 29.93 6.0 8.0 2.0 6375.0 8750.0 6~7019 0.0
0. <0.075 ~oll 8.0 10.0 2.0 6375.0 8750.0 16"'.63 0.0
U <0.075 29." 0.0 2.0 2.0 9375.0 18750.0 13800.00 0.0
16 <0.075 21.79 2.0 6.0 2.0 9375.0 18750.0 10216.06 0.0
11 <0.075 22.62 0.0 1.0 1.0 5000.0 5000.0 2827.!oO 0.0
17 <0.075 23.17 6.0 1.0 2.0 !oOOO.O oo.0סס1 '792.!oO 0.0
1& <0.075 ~.83 0.0 2.0 2.0 6375.0 1750.0 12869.06 0.0
18 <0.075 61.66 2.0 6.0 2.0 6375.0 8750.0 136&3.75 0.0
18 <0.075 10.92 6.0 7.0 3.0 6375.0 131~.0 26"1.88 0.0
19 <0.075 33.92 0.0 2.0 2.0 6"1.~ 9375.0 19!oO.OO 0.0
19 <0.075 59.82 4.0 6.0 2.0 6"1.~ 9375.0 16020.31 0.0
19 <0.075 12." 8.0 10.0 2.0 6681.~ 9375.0 \7010.9. 0.0
20 <0.075 36.~ 0.0 6.0 6.0 6681.5 18750.0 11039.06 0.0
21 <0.075 60.91 0.0 2.0 2.0 ~.O 5000.0 5113.75 0.0
21 <0.075 37.20 2.0 6.0 2.0 2~.0 5000.0 66!oO.00 0.0
21 <0.075 71 .13 6.0 1.0 2.0 2'00.0 !oOOO.O 8978.7' 0.0
21 <0.075 77.10 1.0 10.0 2.0 2500.0 !oOOO.O 97~.00 0.0
22 <0.075 26.&3 0.0 2.0 2.0 31~.0 6~.0 6192.19 0.0
22 <0.075 62.46 4.0 6.0 2.0 31~.0 6~.0 9759.38 0.0
22 <0.075 85.55 6.0 1.0 2.0 31~.0 6~.0 13367019 0.0
23 <0.075 32.98 0.0 2.0 2.0 ~.O !oOOO.O 6122.!oO 0.0
23 <0.075 68.30 2.0 6.0 2.0 ~.O !oOOO.O 1531.!oO 0.0
23 <0.075 73.25 4.0 6.0 2.0 ~.O !oOOO.O 91~'25 0.0
~ <0.075 34.27 0.0 2.0 2.0 6375.0 8750.0 7496.~ 0.0
~ <0.075 12.89 2.0 4.0 2.0 6375.0 8750.0 15946.69 0.0
~ <0.075 78.62 6.0 7.0 3.0 6375.0 131~.0 25797019 0.0
26 <0.075 69.~ 0.0 2.0 2.0 6687.5 9375.0 11615.63 0.0
26 <0.075 61.33 2.0 6.0 2.0 6687.5 9375.0 1074.22 0.0
26 <0.075 66.69 4.0 6.0 2.0 6687.5 9375.0 1~30.67 0.0
26 <0.075 61.97 6.0 9.0 3.0 .6&7.5 1.062.5 217&6.33 0.0
27 <0.075 18.85 0.0 2.0 2.0 .375.0 1750.0 6123." 0.0
27 <0.075 69.22 2.0 '.0 3.0 .375.0 131~.0 22712.81 0.0
28 <0·075 3•• 46 0.0 2.0 2.0 6687.' 9375.0 8076.~ 0.0
28 <0.075 30.00 2.0 6.0 6.0 .6&7.5 1&750.0 1.062.!oO 0.0
29 <0.075 19017 0.0 2.0 2.0 ~25.0 II~.O 5391.~ 0.0
29 <0.075 29.61 2.0 6.0 2.0 56~.0 1l~.0 8327.81 0·0
29 <0.075 la.~ •• 0 6.0 2.0 ~~.O II~.O 5220.00 0.0 ~

29 <0.075 36.'7 6.0 1.0 1.0 ~~.O ~25.0 "42.66 0.0
~30 <0.075 24.17 0.0 2.0 2.0 5312.5 10625.0 6606.09 0.0

30 <0.075 22016 2.0 6.0 2.0 5312.' 10625.0 ~.~ 0.0 ,:)
30 <0.075 31.29 ••0 6.0 2.0 5312.5 106~.0 8311.61 0.0
30 <0.075 23.06 6.0 8.0 2.0 5312.5 106~.0 61~.31 0.0 0

CXJ
ex)

t
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INI'LE
CO

SIZE ,.,..,.T1C - INIPLE INIPLE .-TOP - _ACE CALCIA.ATEO rorlll. Cr203 TOTIII.
liTE I_I 1£,_rIOll ", TO' BOTTOPI _T A~A \lCLl.I1E - ", C<203

la' la' la' ( .... ) AT SN?\.E III MSS
sITE III

leu .)
~-------------------------------------------------------------------------------------------------------------------------------

30 <O.O~ 25.69 8.0 10.0 2.0 5312.5 10625.0 6710.78 0.0
31 <O.O~ 66.63 0.0 2.0 2.0 2500.0 5000.0 582a.~ 0.0
31 <O.O~ 68.79 2.0 6.0 2.0 2500.0 5000.0 6098.~ 0.0
31 (O.O~ 69.62 6.0 6.0 2.0 2500.0 5000.0 8677 ."D 0.0
31 <O.O~ "D.3a 6.0 8.0 2.0 2500.0 5000.0 6297."D 0.0
31 <O.O~ 55.66 8.0 10.0 2.0 2500.0 5000.0 6930.00 0.0
31 <O.O~ 65.06 10.0 12.0 2.0 2500.0 5000.0 8135.00 0.0
32 (O.O~ 29.36 0.0 2.0 2.0 '375.0 8750.0 "18013 0.0
32 <O.O~ u.23 2.0 6.0 2.0 63~.0 8750.0 9019.06 0.0
32 10.075 51.99 6.0 6.0 2.0 6375.0 8750.0 11312.81 0.0
33 (0.075 H.66 0.0 2.0 2.0 5312.5 10625.0 12601.25 0.0
33 <O.O~ 65.86 6.0 6.0 2.0 5312.5 10625.0 12181.56 0.0
33 <0.075 62.0- 6.0 8.0 2.0 5312.5 10625.0 11166.&8 0.0
33 10.0~ 23.03 a.o 10.0 2.0 5312.5 10625.0 6117.:M 0.0
33 <0.075 27.61 10.0 12.0 2.0 5312.5 10625.0 nac.75 0.0
33 <0.075 25.20 12.0 ".0 2.0 5312.5 10625.0 6693.75 0.0
33 <0.075 67.36 16.0 17.0 3.0 5312.5 15937.5 IM70.oo 0.0
:M <0.075 52.59 0.0 2.0 2.0 5000.0 oo.0סס1 20722.50 0.0
36 <0.075 70.50 2.0 6.0 2.0 5000.0 oo.0סס1 17700.00 0.0
35 <o.o~ 52.58 2.0 6.0 2.0 3750.0 7500.0 9556.75 0.0
36 <0.075 29.81 0.0 2.0 2.0 6250.0 12500.0 9315.63 0.0
36 <O.O~ 25.83 2.0 6.0 2.0 6250.0 12500.0 9009.31 0.0
36 <O.O~ 90.79 6.0 6.0 2.0 62"D.O 12500.0 25371.M 0.0
37 <0.075 37.32 0.0 2.0 2.0 7512.5 15825.0 16578.13 0.0
37 <0.075 62.57 2.0 6.0 2.0 7512.5 15625.0 2"'1.61 0.0
37 <0.075 30.&8 6.0 6.0 2.0 7512.5 15625.0 12062."D 0.0
37 <O.O~ 22.36 6.0 5.0 2.0 7512.5 15625.0 5726.56 0.0
31 <O.O~ 12.61 0.0 2.0 2.0 :M37.5 6875.0 2167.36 0.0
39 <0.075 56.58 0.0 2.0 2.0 2500.0 5000.0 7072."D 0.0
39 <0.075 I3.U 2.0 5.0 3.0 2500.0 7500.0 2518013 0.0
'0 <0.075 66.59 0.0 3.0 3.0 6687.5 1_2.5 2:M10.55 0.0
61 <0.075 76.67 0.0 3.0 3.0 7500.0 22500.0 63016.31 0.0
'3 <0.075 22.20 0.0 2.0 2.0 8750.0 17500.0 9712."D 0.0
65 <0.075 33.02 0.0 3.0 3.0 5312.5 15937.5 13156.61 0.0
66 <0.075 68.61 0.0 2.0 2.0 5625.0 11250.0 19260.31 0.0
.7 <0.075 51.7' 0.0 2.0 2.0 2500.0 5000.0 6667.50 0.0
68 <0.075 51.66 0.0 2.0 2.0 37"D.O 7500.0 9723.~ 0.0
"D <o.o~ 32." 0.0 2.0 2.0 3125.0 6250.0 5068.75 0.0
51 <0.075 63.10 0.0 6.0 6.0 3'37.5 13750.0 16815.63 0.0
52 <0.075 33.'. 0.0 2.5 2.5 6375.0 10937.5 9"3.~ 0.0
53 <0.075 19.96 0.0 3.0 3.0 2500.0 7500.0 3762.50 0.0
56 <0.075 9.97 0.0 1.5 1.5 5000.0 7500.0 1869.38 0.0
55 <0.075 19.12 0.0 2.0 2.0 5000.0 oo.0סס1 6750.00 0.0
56 <0.075 26.6] 0.0 1.5 1.5 5625.0 "-37.5 5659.65 0.0 O'J
57 <0.075 (7.96 0.0 6.5 6.5 3125.0 16062.5 6307.03 0.0

'-056 <0.075 63.62 0.0 6.5 6.5 5937.5 26718.8 29003.20 0.0
59 <0.075 39.05 0.0 2.0 2.0 6875.0 13750.0 1:M33.75 0.0 ~j
61 <0.075 50.71 0.0 5.0 5.0 6575.0 :M3~.0 6363O.H 0.0
62 <O.O~ 18.00 0.0 6.0 6.0 6875.0 61250.0 18562.50 0.0 0

00
e.o

t
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1101.1.. AND MIl CALClUITJONS FOR Tiff: IIUlI£R CORE 'RODUCTS (..0
Ceent Inultl)

-.r lUI ~IC - INlI'LE INlI'LE _TO' - IURFACE CALca.ATED TOTAL Cr203 TDTIlL
SITE I_I lE'ARATJllN I" T~ IOTTOIl INlP'IOT AREA

A~E "ffl cal
~C.I 1.1 1.1 Cl4I .)

lITE III
<cu .)

----------------------------------------------------------------------.---------------------------------------------------------
63 '0.07'5 71.66 0.0 6.0 6.0 '681.5 28125.0 50:185.9. 0.0

" '0.07'5 35.21 0.0 6.0 6.0 2500.0 15000.0 13226.25 0.0
65 <0.07'5 61.85 0.0 6.0 6.0 '37'5.0 26250.0 .0589.06 0.0
66 <0.07'5 8.00 0.0 2.0 2.0 5625.0 11250.0 2250.00 0.0
67 <0.07'5 60·26 0.0 2.0 2.0 "81.5 937'5.0 1'123." 0.0
68 <0.07'5 '5.29 0.0 1.0 1.0 '681.5 '687.5 5307.'2 0.0
69 <0.07'5 78.81 0.0 1.0 1.0 '681.5 32812.5 ....8.83 0.0
10 (0.07'5 57.36 0.0 9.0 9.0 2500.0 22500.0 32265.00 0.0
71 (0.07'5 ".7'5 0.0 9.0 9.0 5000.0 '5000.0 52593.7'5 0.0
13 (0.07'5 " .31 0.0 7.5 7.5 5625.0 '2187.5 '3569.1' 0.0,. (0.07'5 ".62 0.0 '.0 '.0 5000.0 20000.0 23810.00 0.0
7'5 (0.07'5 10.26 0.0 ••5 '.5 7'500.0 33750.0 5'9211.66 0.0
76 <0.07'5 8\.'3 0.0 '.0 '.0 5000.0 20000.0 '0715.00 0.0
71 (0.07'5 73.'0 0.0 '.0 '.0 7'500.0 30000.0 55050.00 0.0
19 <0.07'5 76 ••5 0.0 3.0 3.0 '37'5.0 13125.0 25085.16 0.0
ao (0.07'5 ".02 0.0 8.0 8.0 3750.0 30000.0 35265.00 0.0
81 (0.07'5 30·39 0.0 2.0 2.0 2500.0 5000.0 3198.7'5 0.0
81 (0.07'5 28.20 2.0 '.0 2.0 2500.0 5000.0 3525.00 0.0
81 (0.07'5 61.31 '.0 1.0 3.0 2500.0 7'500.0 12631.81 0.0
82 (0.07'5 29.22 0.0 2.0 2.0 075.0 8750.0 6391.66 0.0
12 (0.07'5 58"5 2.0 •• 0 2.0 '375.0 8750.0 12785.9' 0.0
82 (0.07'5 56.30 '.0 6.0 2.0 '375.0 8750.0 12315.63 0.0
82 (0.07'5 .1.81 6.0 8.0 2.0 '37'5.0 1750.0 9161.25 0.0
83 (0.07'5 6.67 0.0 2.0 2.0 075.0 8750.0 1'59.06 0.0
83 (0.07'5 52." 2.0 ••0 2.0 '37'5.0 8750.0 11671.25 0.0
83 (0.075 60.8. '.0 6.0 2.0 07'5.0 8750.0 13308.7'5 0.0
85 (0.075 53010 0.0 2.0 2.0 687'5.0 13750.0 18253.13 0.0
85 (0.075 28.00 2.0 '.0 2.0 6875.0 13750.0 9625.00 0.0
85 <0.075 ".22 '.0 6.0 2.0 6875.0 13750.0 210".38 0.0

--------.- ---.--...--
SUBTOTIlL 1631718.1 18618n.73

Co
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IIClLlIC IlHO """ CIlLCUUlTlONl '011 THE ~. COllE 'IlOllUCTS

(cantln..ed)

SNlI'L( IUE -.ETlC """ ~E INll'LE IN?TO' - IUIlFACE CIlLCUUlTEO TOTAL Cr203 TOTAL
0

lITE IMI .'A.ATlON It! TO' IOTTDrl INI~T AREA IIClLI.IlE MSS Itl Cr203 C)
1.1 1.1 1.1 h~ .) AT IotIIV'I.E (I) MIS 0

SITE (II
(cu .)

--------------------------------------------------------------------------------------------------------------.-----------------
01 0.~-2 HI MG 8.97 0.0 6.0 6.0 ~.O 4~.0 10091.25 0.0
01 0.~-2 HI MG 10.37 6.0 8.0 2.0 ~.O I~.O

_.~ 0.0
01 0.~-2 HI MG 7.22 8.0 10.0 2.0 ~.O 1~.0 2707.~ 0.0
02 0.~-2 HI MG 3.90 0.0 4.0 4.0 68~.0 2~.0 2681.25 0.0
03 0.~-2 HI MG 11.29 0.0 2.0 2.0 ~75.0 112~.0 31~.31 0.0
a- 0.5-2 HI MG 0.62 0.0 2.0 2.0 4375.0 '~.O 1~.63 0.0
a- 0.~-2 HI MG 6.03 2.0 4.0 2.0 43~.0 '~.O 1319.06 0.0
a- 0.5-2 HI MG 1.09 4.0 6.0 2.0 4375.0 8~.0 238.44 0.0
a- 0.~-2 HI MG 17.~ 6.0 '.0 2.0 43~.0 8~.0 3841.75 0.0
a- 0.~-2 HI MG 2.36 8.0 10.0 2.0 4375.0 '~.O ~16.25 0.0
14 0.5-2 HI MG 1.04 0.0 2.0 2.0 93~.0 I'~.O 487.~ 0.0
17 0.~-2 HI MG 3.~3 0.0 1.0 1.0 ~.O ~.O 441.25 0.0
17 0.~-2 HI MG 1.~3 6.0 8.0 2.0 ~.O oo.0סס1 382.~ 0.0

I' 0.5-2 HI IIoIl6 0.02 2.0 4.0 2.0 4375.0 .~.O 4.38 0.0
18 0.~-2 HI MG 0.02 4.0 7.0 3.0 43~.0 1312~.0 6.~ 0.0
21 0.'-2 HI MG 2.26 0.0 2.0 2.0 2500.0 ~.O 282.~ 0.0
21 0.5-2 HI !Wi 0.2' 2.0 4.0 2.0 2500.0 ~.O ~.OO 0.0
22 0.~-2 HI MG 1.'- 0.0 2.0 2.0 3125.0 6~.0 303.13 0.0
23 0.~-2 HI IIoIl6 1.72 0.0 2.0 2.0 2500.0 ~.O 21~.00 0.0
23 0.5-2 HI MG 0.25 2.0 4.0 2.0 2500.0 ~.O 31.25 0.0
25 0.'-2 HI MG 2.93 0.0 2.0 2.0 43~.0 .~.O 640.94 0.0
26 0.'-2 HI MG 3.68 0.0 2.0 2.0 46&7.5 93~.0 &62.~ 0.0
2& 0.5-2 HI MG 7.71 0.0 2.0 2.0 4687.5 93~.0 1807.03 0.0

2& 0.~-2 HI IIoIl6 6.47 2.0 6.0 4.0 4687.5 I'~.O 3032.&1 0.0
29 0.5-2 HI M6 9.05 0.0 2.0 2.0 ~25.0 1l~.0 2545.31 0.0

29 0.5-2 HI MG 7.10 2.0 4.0 2.0 ~25.0 1l~.0 1"6.88 0.0
29 0.5-2 HI MG 0.32 4.0 6.0 2.0 ~75.0 II~.O 90.00 0.0
30 0.5-2 HI MG 2.61 0.0 2.0 2.0 5312.5 10675.0 693.28 0.0
30 0.'-2 HI IIoIl6 0.40 2.0 4.0 2.0 '312.~ 10625.0 106.75 0.0

30 0.5-2 HI IIoIl6 9.12 4.0 6.0 2.0 ~312.5 10675.0 2422.~ 0.0
30 0.5-2 HI MG 0.15 6.0 '.0 2.0 5312.5 10625.0 39.84 0.0

J? 8:t-i ~f := O.~ t·O 10.0 2.0 '312.~ 10675.0 53.13 0.0
6.6 .0 4.0 2.0 2500.0 ~.O 836.25 0.0

31 0.5-2 HI MG 0.47 6.0 8.0 2.0 2500.0 ~.O 58.75 0.0
31 0.~-2 HI MG 0.12 8.0 10.0 2.0 2500.0 ~.O 15.00 0.0
31 0.~-2 HI MG 0.08 10.0 12.0 2.0 2500·0 ~.O 10.00 0.0
32 0.5-2 HI MG 13.15 0.0 2.0 2.0 4375.0 8~.0 2&76.~ 0.0
32 0.5-2 HI MG 3.37 2.0 4.0 2.0 43~.0 8~.0 737.19 0.0
32 0.~-2 HI MG 0.26 4.0 ,.0 2.0 4375.0 .~.O ~.88 0.0
33 0.5-2 HI MG 9.67 0.0 2.0 2.0 5312.~ 10675.0 2568.~9 0.0
33 0.5-2 HI MG 0.22 4.0 '.0 2.0 5312.5 10675.0 ~8.44 0.0
33 0.~-2 HI IIoIl6 0.21 8.0 10.0 2.0 5312.5 10625.0 ".78 0.0
33 0.~-2 HI M8 0.13 10.0 12.0 2.0 5312.5 10675.0 34.53 0.0
33 0.5-2 HI MG 0.41 12.0 14.0 2.0 5312.5 10675.0 IDa.91 0.0

0-.34 0.5-2 HI MG 0.33 0.0 2.0 2.0 ~.O oo.0סס1 82.~ 0.0
34 0.~-2 HI IIoIl6 0.12 2.0 4.0 2.0 ~.O oo.0סס1 30.00 0.0

'"'~ 0.5-2 HI IIoIl6 0.4~ 2.0 4.0 2.0 3~.0 ~.O 84.38 0.0
36 0.5-2 HI IIoIl6 3.58 0.0 2.0 2.0 6~.0 17500.0 1118.75 0.0 (.)

36 0.5-2 HI !Wi 3.22 2.0 4.0 2.0 6~.0 17500.0 1006.75 0.0 0
~.D

F"-

t
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INft.[ lUI INICTJC MIl 1MI'Ll lINlI'U INlrTOl' - 1U1IFottCE CAl.~T[D TOTIlL C.203 TOTIlL
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_.------------------------------------------------------------------------------------------------------------------.-----------
37 0.'-2 HI /Wi 2.'0 0.0 2.0 2·0 7812.' 1,.".0 937.'0 0.0

37 0·'·2 HI /Wi 0.21 2.0 '.0 2·0 7812.' 1"2!>.0 12.03 0.0
37 0.'-2 HI /Wi 0.70 '.0 6.0 2·0 7112.' 1"2!>.0 273." 0.0
37 0.'-2 HI IWi 0.3' 6.0 8.0 2·0 7112.' 1,.".0 132.11 0.0

31 0·'-2 HI IWi ".12 0.0 2.0 2·0 3'37.' 68~.0 .637.81 0.0

39 0.'-2 H1/Wi 1.12 0.0 2.0 2.0 :l'OO.O '000.0 1102.'0 0.0
39 0·'-2 HI I'Wl 31.6' 2.0 '.0 3.0 2'00.0 7'00.0 '9]2.'0 0.0

'1 0·'-2 HI /Wi '.06 0.0 3.0 3·0 7'00.0 2:l'OO.0 2&66." 0.0., 0.,..2 HI I'Wl 11.26 0.0 3.0 3.0 '312.' 1'937.' "16.61 0.0

OU 0·'-2 HI 11M 2.33 0.0 2.0 2·0 "".0 112!>O.0 ",.31 0.0
.7 0.'-2 HI IWi 11.21 0.0 2.0 2.0 :l'OO.O '000.0 1601." 0.0

61 0.'·2 HI /Wi 7.'7 0.0 2.0 2.0 37'0.0 7:>00.0 1'00.63 0.0
'0 0.'-2 HI MIl 13.00 0.0 2.0 2.0 31".0 62!>O.0 2031." 0.0

'I 0.'-2 HI /Wi 8.12 0.0 '.0 ••0 3'37.' 13~.0 3031.11 0.0

'2 0.,..2 HI MIl 19.30 0.0 2.' 2.' '3~.0 10937.' '277.36 0.0

'3 0.,..2 HI IWi 1'.06 0.0 3.0 3·0 :l'OO.O 7:>00.0 2632.'0 0.0,. 0.'-2 HI IWi 19.03 0.0 I.' I·' '000.0 7'00.0 ".,.13 0.0
55 0.'-2 HI 11M 1.7' 0.0 2.0 2.0 '000.0 oo.0סס1 211'.00 0.0,. 0.,..2 HI 11M '.0' 0.0 I.' I.' "".0 1637.' 1063.13 0.0

'7 0.,..2 HI IWi 11.89 0.0 .., .., 31".0 16062.' 6461.02 0.0

" 0.'·2 HI /Wi 6.'7 0.0 ,.' .., '937.' 26711.1 6321.76 0.0

'9 0.'·2 HI /Wi 19.13 0.0 2.0 2·0 6875.0 I3~.0 ,,~.9' 0.0
61 0.'-2 HI /Wi 7.09 0.0 '.0 '.0 68~.0 36375.0 6092.97 0.0

62 0.'-2 HI 11M 21.22 0.0 6.0 6.0 68~.0 612!>O.0 29101.11 0.0
63 0.'·2 HI IWi 1.69 0.0 6.0 6·0 '617.' 2112!>.0 1111.21 0.0.. 0.'-2 HI IWi 13.90 0.0 6.0 6.0 2'00.0 1'000.0 '212.'0 0.0

66 0."2 HI /Wi 12.9' 0.0 2.0 2.0 "25.0 112!>O.0 3639.31 0.0

67 0."2 HI /Wi 3.53 0.0 2.0 2.0 6617.' 93~.0 827.36 0.0

68 0."2 HI/Wi 10.'7 0.0 1.0 1·0 6617.' '617.' 1231.67 0.0

69 0.'-2 HI /Wi 0019 0.0 7.0 7.0 6617.' 32112.' 155.16 0.0
71 0."2 HI /Wi 1.61 0.0 9.0 9.0 '000.0 ''000.0 1190.00 0.0

73 0.'-2 HI /Wi 22.17 0.0 7.' 7.' "2!>.0 '2117., 26120.70 0.0
7. 0.'-2 HI IWi 1'.76 0.0 ••0 •• 0 '000.0 20000.0 7110.00 0.0

~ 0.,..2 HI IWi 6.71 0.0 1.0 1.0 37'0.0 30000.0 508'.00 o.n
II 0."2 HI IWi 0." 0.0 2.0 2·0 :l'OO.O 5000.0 68.~ 0.0

81 0.'-2 HI IWi 3.22 2.0 ••0 2·0 2'00.0 5000.0 .02.'0 0.0

II 0.'-2 HI IWi 6.23 '.0 7.0 3.0 :l'OO.O 7'00.0 1161.13 0.0

82 0.'-2 HI /Wi 15.61 0.0 2.0 2·0 63~.0 I~·O 3616.69 0.0

12 0.'-2 HI IWi 3.73 2.0 '.0 2·0 63~.0 I~·O 11,.96 0.0

12 0.'-2 HI /Wi '.26 '.0 6.0 2·0 63~.0 I~'O 931.81 0.0

12 0.'-2 HI IWi 10019 6.0 1.0 2.0 '3~.0 I~'O 2229.06 0.0

n 8:?:~ ~11l:8 31'i3 0.0 2.0 2·0 63~.0 a~.o 6197.19 0.0 en
6•• 2.0 •• 0 ~.o 63~.0 I~.O 1'11.13 0.0

13 0.'-2 HI IWi 11.26 '.0 6.0 .0 63 .0 a .0 2663.13 0.0
~

I' 0.'-2 HI IWi '.2' 0.0 2.0 2·0 6875.0 13~.0 1101." 0.0

I' 0.'-2 HI 11M 3.09 2.0 '.0 2.0 61~.0 13~.0 1062.19 0.0 ~;)

I' 0.,..2 HI 11M I .2!> '.0 6.0 2.0 61~.0 13~.0 '29.69 0.0
0
eD

1'''



- - - - - - -- - -- - .- - - - ~• ... -- - -
1IOI.l.'lE NllI _ CM.CWlm"tM~~dlH[ _Ell COM: 'IlOllUCTI

C"l
( )

IoW'LE lIlt _TIC MSS IoW'LE INII'U INlrTO' - IUIlFACE CM.ClA.ATED TOTIIL Cr203 TOTM. r~
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19 <O.~ HI MG 0017 4.0 6.0 2.0 4681.~ 931~.0 39.80 0.0
01 <0.5 HI rw; 10.32 0.0 6.0 6.0 1~.0 0~.0 16110.00 0.001 <O.~ HI MG 19.26 6.0 8.0 2.0 ~.O I~.O 1222.~ 0.0
01 <0.5 HI MG 10.~ 8.0 10.0 2.0 1~.0 I~.O 3937.~ 0.0
02 <0.5 HI MG 12.10 0.0 '.0 '.0 6875.0 2~.0 8318.15 0.0
03 <0.5 HI MG 1.81 0.0 2.0 2.0 ~25.0 II~.O ~9.06 0.0
04 <0.5 HI MG 1.86 0.0 2.0 2.0 4375.0 8750.0 406.88 0.0
04 <0.5 HI rw; 1.86 2.0 4.0 2.0 4315.0 8750.0 1119. Ja 0.0
04 <0.5 HI MG 6.09 4.0 6.0 2.0 4375.0 8750.0 1332.19 0.0
O. <0.5 HI rw; 31.56 6.0 8.0 2.0 4315.0 8750.0 6903.15 0.0
04 <O.~ HI MG 13.09 8.0 10.0 2.0 4375.0 8750.0 2863.44 6.6 1&8.99
10 <0.5 HI rw; 9.~ 0.0 2.0 2.0 9375.0 18750.0 "53.13 28.0 1246.88
14 <0.5 HI rw; 3018 2.0 4.0 2.0 9375.0 18750.0 1490.63 I.~ 22.36
11 <0.5 HI M6 6.62 0.0 1.0 1.0 ~.o ~.o 821.~ 0.0
11 <0.5 HI rw; 4.21 6.0 8.0 2.0 ~.o oo.0סס1 1052.~ 7.8 82.10
18 <o.~ HI rw; 101' 0.0 2.0 2.0 4375.0 8750.0 249.38 ".0 34.91
18 <0.5 HI M6 4.07 2.0 4.0 2.0 4375.0 8750.0 890.31 0.8 1012
18 <0.5 HI rw; 0013 4.0 1.0 3.0 '375.0 13125.0 42.66 0.0
19 (O.~ HI rw; 1.90 0.0 2.0 2.0 '681.5 9375.0 "~.31 6.6 29.39
19 <0.5 HI M6 0.20 8.0 10.0 2.0 '687.~ 9315.0 46.&8 0.0
20 (0.5 HI rw; 0.55 0.0 '.0 '.0 6681.~ 18750.0 251.81 ~.4 13.92
21 <o.~ HI rw; 2.81 0.0 2.0 2.0 2~.0 ~.o 358.15 0.0
21 <O.~ HI nAG 9.35 2.0 4.0 2.0 ~.o ~.o 1168.15 0.0
21 <O.~ HI /WI •. 51 6.0 8.0 2.0 2~.0 ~.O 563.75 0.0
21 <0.5 HI rw; 3.66 8.0 10.0 2.0 2500.0 ~.O 432.~ 0.0
22 <0.5 HI rw; 8.96 0.0 2.0 2.0 3125.0 6~.0 1400.00 12.0 168.00
22 <0.5 HI nAG 20.6' '.0 6.0 2.0 3125.0 6~.0 3225.00 0.0
22 <O.~ HI M6 0018 6.0 8.0 2.0 3125.0 6~.0 28.13 0.0
23 <0.5 HI rw; 1.63 0.0 2.0 2.0 2~.0 ~.o 203.75 0.0
23 <o.~ HI M6 2.75 2.0 4.0 2.0 ~.o ~.o 343.75 0.0
23 <0.5 HI rw; 0.86 '.0 6.0 2.0 ~.O ~.O 105.00 0.0
25 <0.5 HI M6 2.62 0.0 2.0 2.0 '315.0 6750.0 ~13013 10.' 59.61
25 <0.5 HI M6 1016 2.0 4.0 2.0 '315.0 8750.0 253.75 0.0
25 <0.5 HI rw; a.oo '.0 1.0 3.0 '315.0 13125.0 2625.00 0.0
26 <0.5 HI nAG 3.43 0.0 2.0 2.0 '681.5 9315.0 603.91 6.8 5•. 61
26 <0.5 HI rw; 6••1 2.0 '.0 2.0 4681.5 9315.0 1516 ••1 0.0
26 <0.5 HI rw; '.45 4.0 6.0 2.0 &6a1.5 9375.0 10&2.91 0.0
26 <0.5 HI ""'6 a.23 6.0 9.0 3.0 6681.5 "062.5 2a93.36 0.0
27 <0.5 HI MG 2.02 0.0 2.0 2.0 4375.0 8750.0 O4I.M 3.8 16.19
21 <0.5 HI MG 12.83 2.0 ~.O 3.0 '315.0 13125.0 4209·8. 4.9 206.28
28 <0.5 HI MG •.•9 0.0 2.0 2.0 0687.5 9375.0 1052.3' 6.2 ".~ O'l28 <0.5 HI nAG 11.22 2.0 6.0 0.0 6681.5 18750.0 5259.38 6.' 336.60

~29 <0.5 HI rw; 1.69 0.0 2.0 2.0 5625.0 II~.O 2106.56 0.0
29 <0.5 HI MG 6.62 2.0 0.0 2.0 5625.0 II~.O 1861.M 0.0

~."29 <0.5 HI nAG 2.92 4.0 6.0 2.0 5625.0 II~.O 621.25 0.0
29 <0.5 HI M6 15.10 6.0 1.0 1.0 5625.0 5625.0 2123.04 1.3 21.60 0
30 <0.5 HI M6 0.a1 0.0 2.0 2.0 5312.5 10625.0 231.09 0.0

~30 <o.~ HI MG 0.28 2.0 '.0 2.0 ~312.5 10625.0 1136.M 0.0
30 <0.5 HI M6 17.86 '.0 6.0 2.0 ~312.5 10625.0 6769.38 0.0 . ,

\oN

t
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30 '0.5 HI rw; 0.32 6.0 6.0 2.0 5312.5 10625.0 65.00 0.0
30 '0.5 HI rw; 5.27 6.0 10.0 2.0 5312.5 10625.0 1399.61 0.0
31 '0.5 HI rw; 1.04 0.0 2.0 2.0 2500.0 5000.0 130.00 0.0
31 '0.5 HI rw; 6.55 2.0 '.0 2.0 2500.0 5000.0 &1&.75 5.2 12.5&
3. '0.5 HI rw; 0.3& 1.0 6.0 2.0 2500.0 5000.0 <7.50 0.0
31 '0.5 HI rw; 6.25 6.0 6.0 2.0 2500.0 5000.0 1031.25 0.0
31 '0.5 HI rw; 1.50 6.0 10.0 2.0 2500.0 5000.0 167.50 0.0
31 '0.5 HI rw; 0.'9 10.0 12.0 2.0 2500.0 5000.0 61.25 0.0
32 '0.5 HI MAG 5.0& 0.0 2.0 2.0 1375.0 6750.0 1111.25 0.0
32 <0.5 HI MAG 6.51 2.0 '.0 2.0 0375.0 .750.0 1'2'.06 0.0
32 <0.5 HI MAG 1.02 1.0 6.0 2.0 0375.0 .750.0 223.13 0.0
33 '0.5 HI MAG 2.61 0.0 2.0 2.0 5312.5 10625.0 693.26 5.0 )0.66
33 '0.5 HI IllIG 2.7. '.0 6.0 2.0 5312.5 10625.0 73&.'" 0.0
33 <0.5 HI IllIG 3.21 6.0 6.0 2.0 5312.5 10625.0 .52.66 1.7 '0.07
33 <0.5 HI IllIG '.23 •• 0 10.0 2.0 5312.5 10625.0 1123.59 0.0
33 <0.5 HI MG 2." 10.0 12.0 2.0 5312.5 10625.0 671.69 0.0
33 <0.5 HI MAG 7.53 12.0 1'.0 2.0 5312.5 10625.0 2000016 0.0
33 <0.5 HI IllIG 5.55 11.0 17.0 3.0 5312.5 15937.5 2211.33 0.0
31 <0.5 HI MG 0." 0.0 2.0 2.0 5000.0 oo.0סס1 235.00 0.0
)0 <0.5 HI IllIG 0." 2.0 '.0 2.0 5000.0 oo.0סס1 135.00 0.0
35 <0.5 HI MAG 3.76 2.0 '.0 2.0 3750.0 7500.0 705.00 0.0
36 <0.5 HI IllIG 3016 0.0 2.0 2.0 6250.0 12500.0 987.50 0.0
36 <0.5 HI/Wi 5011 2.0 '.0 2.0 6250.0 12500.0 1596.61 0.0
36 <0.5 HI IIIlG 3.33 1.0 6.0 2.0 6250.0 12500.0 10.0.63 0.0
37 <0.5 HI IIIlG 1.67 0.0 2.0 2.0 7612.5 15625.0 652.31 0.0
37 <0.5 1041 IIIlG 0.10 2.0 '.0 2.0 7612.5 15625.0 156.25 7.6 11.61
37 <0.5 HI IIIlG 26.23 '.0 6.0 2.0 7612.5 15625.0 \\027.31 10.1 IU6.a.
37 <0.' HI IIIlG 9.61 6.0 ••0 2.0 7&12.5 15625.0 3753.91 0.0
3& <0.5 HI IIIlG 21 ••2 0.0 2.0 2.0 3137.5 6&75.0 36&1.56 5.0 1a..0&
39 <0.5 HI IIIlG 7.16 0.0 2.0 2.0 2500.0 5000.0 6~.00 2.9 25.96
39 <0.5 HI IllIG 32.'& 2.0 5.0 3.0 2500.0 7500.0 6090.00 5.0 30'.50
10 <0.' 1041 IIIlG 0.03 0.0 '.0 '.0 '6&7.5 1'062.5 10.55 5.6 0.$9
II <0.5 HI/Wi 1.21 0.0 '.0 3.0 7500.0 22500.0 236&.13 I •• 106.20

03 <0.' HI IllIG &.9' 0.0 2.0 2.0 &750.0 17500.0 3911.25 2.0 1&.23
15 '0.5 HI IIIlG 5.01 0.0 '.0 ,.0 5312.' 1'937.5 1996.17 0.0

" <0.' HI IllIG 2.&7 0.0 2.0 2.0 5625.0 11250.0 607.19 0.0
<7 <0.' HI MAG 15.37 0.0 2.0 2.0 2500.0 5000.0 1921.25 0.0
1& <0.5 1041 IIIlG 7.97 0.0 2.0 2.0 3750.0 7500.0 1'91.3& 0.0
50 <0.5 HI MAG 2.66 0.0 2.0 2.0 3125.0 6250.0 115.63 26.5 110. II

51 <0.5 HI MAG \.69 0.0 •• 0 1.0 3137.5 13750.0 6.9.69 0.0
52 <0.5 HI MAG '.3& 0.0 2.5 2.5 0375.0 10937.' 1197.66 0.0
53 <0.5 1041 IIIlG 1.30 0.0 '.0 3.0 2500.0 7500.0 1366.75 0.0
51 '0.5 1041 MG '.3& 0.0 1.5 1.5 5000.0 7500.0 621.25 0.0
55 <0.5 HI IIIlG 6016 0.0 2.0 2.0 5000.0 oo.0סס1 1"'.00 0.0
56 <0.5 HI MAG &... 0.0 1.5 1.5 5625.0 &037.5 1760.31 6.0 \06.&2 0";
57 <0., HI IllIG 20.31 0.0 I.' ••5 3J25.0 11062.' 1JIO.23 1.9 319.&7

5& <0.5 HI IIIlG 7.5& 0.0 '.5 •• 5 5937.5 2611&.& 5063.20 0.0 <:0
59 <0.5 HI/Wi 11.90 0.0 2.0 2.0 6375.0 13750.0 1090.63 0.0 (.)
61 <0.5 HI IllIG 1.21 0.0 5.0 ,.0 6&75.0 31375.0 3613.75 0.0

0
~~-:I

~
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62 <0.' HI MG 22.1\6 0.0 6.0 6.0 6&7'.0 '12!>O.0 2~7'.36 0.0
63 <0.' HI ·MG &.23 0.0 6.0 6.0 '687.' 2&1~.0 '71\6.72 0.0
6' <0.' HI MG \2.&7 0.0 6.0 6.0 2'00.0 1~.0 U26.~ 0.0
65 <0.' HI MG 0.7& 0.0 6.0 6.0 637'.0 262!>O.0 511.&& 0.0
66 <0.5 HI MG 3012 0.0 2.0 2.0· 562'.0 It2!>O.0 &77.50 9.0 1a.~e

67 <0.' HI MG 2.00 0.0 2.0 2.0 '687.' 9375.0 '''.75 0.0
68 <0.' HI MG 12.57 0.0 1.0 \.0 66a7.' '6a7.5 1673.05 5.8 &!>.4C

69 <0.' HI MG 301. 0.0 7.0 7.0 66a7.5 32812.5 ~75.7a 0.0
70 <0.5 HI MG 0.21 0.0 9.0 9.0 ~oo.o 2~.0 IIa0l3 0.0
71 <0.5 HI MAS '.16 0.0 9.0 9.0 ~.O '~.O • .,7.50 17.0 791 . 78
72 <0.5 HI MG 1'.03 0.0 6.0 6.0 ~.o I~.O 56J6.~ 2.3 \29.63
73 <0.' HI MAS 6.99 0.0 7.' 7.' 56~.0 621&7.' 7372.27 0.0
7' <0.' HI MAS 10... 0.0 ••0 '.0 ~.O oo.0סס2 '320.00 0.0
75 <0.5 HI MAS '.22 0.0 '.5 '.5 7500.0 33750.0 ..06.36 '.5 198.20

76 <0.5 HI MAS 0011 0.0 '.0 6.0 ~.o 20000.0 ".00 0.0
79 <0.5 HI IlO6 0018 0.0 3.0 3.0 '375.0 lJl~.O 59.06 0.0
80 <0.5 HI IlO6 6.~ 0.0 &.0 &.0 3750.0 30000.0 '762.50 0.0
&1 <0.' HI MAS 6.&6 0.0 2.0 2.0 2500.0 ~.o &55.00 0.0
a\ <0.' HI MG .010 2.0 •• 0 2.0 2500.0 ~.O 512.50 0.0
al <0.5 HI /lAG 2.53 •• 0 7.0 3.0 2500.0 7500.0 676.3& 0.0
82 <0.5 HI /lAG 6.&6 0.0 2.0 2.0 '375.0 8750.0 1'96.~ 0.0
82 <0.5 HI /lAG 11.69 2.0 6.0 2.0 '375.0 &750.0 ~13." 0.0
&2 <0.5 HI MG 13.0& '.0 6.0 2.0 '375.0 &750.0 21\61.~ 301 aa.70
82 <0.' HI /lAG 9.56 6.0 &.0 2.0 '375.0 a750.0 2091.~ 0.0
&3 <0.5 HI /lAG 5.33 0.0 2.0 2.0 6375.0 &750.0 1165.96 0.0
&3 <0.5 HI IlO6 5.12 2.0 6.0 2.0 '375.0 &750.0 1120.00 0.0
aJ <0.5 HI /lAG 7.33 '.0 6.0 2.0 '375.0 &750.0 1603." 0.0
&5 <0., HI IlO6 6.69 0.0 2.0 2.0 6&75.0 13750.0 2230.9' 12.' 27&.&7
&5 <0.5 HI MAS 7.66 2.0 '.0 2.0 6875.0 13750.0 2626.~ 0.0
&5 <0.' HI MG 6.5& '.0 6.0 2.0 6&75.0 13750.0 2261.&& 0.0

........_---- --------..
_TOTAl. 283&l~.0 506.02.,.

t
•
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01 0.~-2 MIl 1 17.'0 0.0 6.0 6.0 7500.0 '5000.0 195~.00 0.0
01 0.~-2 MIl I 21.21 6.0 8.0 2.0 7500.0 15000.0 7953.7~ 0.0
01 0.~-2 MIl I 2'.67 8.0 10.0 2.0 7500.0 15000.0 9~1.~ 0.0
02 0.~-2 MIl 1 10.)0 0.0 &.0 &.0 6&~.0 2~.0 ?Oal.~ 0.0
03 0.~-2 MIl I 1.61 0.0 2.0 2.0 ~2~.0 11:l'O.O &~2.81 0.0
0- 0.~-2 MIl I 1.71 0.0 2.0 2.0 &37~.0 8750.0 37&.06 0.0
0- 0.~-2 MAG I ~.~ 2.0 '.0 2.0 &3~.0 8750.0 1211.88 0.0
0- 0.~-2 MAG I 3018 '.0 6.0 2.0 43~.0 8750.0 695.63 0.0
0- 0.~-2 MAG 1 11.~9 6.0 8.0 2.0 &37~.0 8750.0 ~~.31 0.0
0- 0.5-2 MAG I 2.00 8.0 10.0 2.0 '3~.0 8750.0 437.~ 0.0
1& 0.5-2 MAG I 7.&1 0.0 2.0 2.0 93~.0 18750.0 3&73." 0.0
17 0·~-2 IWl I 2.00 0.0 1.0 1.0 5000.0 5000.0 ~.oo 0.0
17 0.~-2 MAG I 3.22 6.0 8.0 2.0 5000.0 10000.0 &05.00 0.0
18 0.5-2 MIl I 0.02 2.0 &.0 2.0 43~.0 8750.0 '.3& 0.0
18 0.~-2 MAG I 0.10 &.0 7.0 3.0 '3~.0 131~.0 32.81 0.0
21 0.5-2 IWl I I." 0.0 2.0 2.0 ~.O 5000.0 193.~ 0.0
21 0.~-2 MAG I 0.31 2.0 &.0 2.0 ~.o 5000.0 3&.~ 0.0
22 0.5-2 PVl6 I 6.10 0.0 2.0 2.0 31~.0 6:l'O.0 1062.~ 0.0
23 0.5-2 MAG 1 3.31 0.0 2.0 2.0 ~.O 5000.0 &l3.~ 0.0
23 0.5-2 IWl I 0.23 2.0 &.0 2.0 ~.O 5000.0 28.~ 0.0
~ 0.5-2 MAG 1 1.96 0.0 2.0 2.0 4375.0 8750.0 '28.~ 0.0
26 0.5-2 MAG I 2.28 0.0 2.0 2.0 '6&7.5 93~.0 53& .38 0.0
28 0·~-2 MAG I 6.&1 0.0 2.0 2.0 &687.5 93~.0 1~2.3' 0.0
28 0.5-2 PVl6 I &.16 2.0 6.0 '.0 &687.5 18750.0 1950.00 0.0
29 0.5-2 MIl I 15.\7 0.0 2.0 2.0 ~~.o 1I:l'O.O '266.~ 0.0

29 0.5-2 MAG I 10.65 2.0 '.0 2.0 ~25.0 11:l'O.O 2995.31 0.0
29 0.5-2 MAG 1 0.6& '.0 6.0 2.0 ~625.0 1I:l'O.O 191.25 0.0
)0 0.5-2 IWl I 1.\6 0.0 2.0 2.0 5312.5 106~.0 308013 0.0
)0 0.~-2 MAG I 1.'- 2.0 &.0 2.0 5312.~ 10625.0 &3~.63 0.0

30 0.5-~ PVl6 1 19.6& &.0 6.0 2.0 ~312.5 106~.0 5227.~ 0.0
30 0.5- MAG I O.~ 6.0 8.0 2.0 5312.5 106~.0 132.81 0.0
)0 0.5-2 MAG I 0.51 8.0 10.0 2.0 ~312.5 106~.0 1~.&7 0.0
31 0.5-2 MAG I 2.28 2.0 &.0 2.0 ~.O 5000.0 285.00 0.0
31 0.5-2 IWl I 2.00 6.0 8.0 2.0 2500.0 5000.0 ~.oo 0.0
31 0.5-2 rw; I 3.9' 8.0 10.0 2.0 ~.o 5000.0 '92.~ 0.0
31 0.5-2 MAG I 0.51 10.0 12.0 2.0 25D0.0 5000.0 63.~ 0.0
32 0.~-2 MAG I 3.'8 0.0 2.0 2.0 43~.0 8750.0 761.25 0.0
32 0.5-2 PVl6 I 1 .91 2.0 '.0 2.0 437~.0 8750.0 _.7.81 0.0
32 0.~-2 MAG I '.&2 &.0 6.0 2.0 &37~.0 8750.0 966.88 0.0
33 0.5-2 MAG I 5.11 0.0 2.0 2.0 5312.5 106~.0 1~7.3& 0.0
33 0.5-2 MAG I 2.76 '.0 6.0 2.0 5312.5 106~.0 733.\3 0.0

n 0.~-2 MAG 1 2.31 8.0 10.0 2.0 5312.5 106~.0 613.~9 0.0
o· -2 MAG I I .61 10.0 12.0 2.0 5312.5 106~.0 &27.66 0.0

n 8:5:~ =1 3·U 12'8 1&.0 2.0 "12.5 106~.0 985.&7 0.0
I • ... 17.0 3.0 5312.5 1~937.5 398." 0.0 cr-

3& 0.5-2 MAG I 0." 0.0 2.0 2.0 5000.0 10000.0 110.00 0.0 <:..03. 0.5-2 IWl I 0.3& 2.0 '.0 2.0 5000.0 10000.0 85.00 0.0
~ g:~~ :::21 1.97 ~:8 '.0 ~.o 3~.0 7500.0 369.3& 0.0 C:)
36 1.81 2.0 .0 6 .0 I~.O ~5.63 0.0

0
<:.C>
.~)

•
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1IOl.~ ANIl I'IASI CALCl.l.ATlDNI FOIl THE NJGER COlt[ 'IIOOUCTS C'>

(c.fttlllu.'> ( )
INI'I.£ lilt IWIIETIC MIl liliiI'Ll INII'Ll tlNW'TDr - IUllFAC£ CALCl.l.ATED TOTAL '.203 TOTAL en
liTE I_I .,/\MTlON "I T2~ '9~0II wr.rrr "RE" "~E "ffl (" ~c." .)

SITE (I)

(cu .)
----.------------_._----.-----.--.--------.--.------------------------------------------------.--------------.-._-------._-.--.-
36 0.~-2 rw; I 1.2. '.0 ..0 2.0 6250.0 12500.0 387.~ 0.0
37 0.~-2 rw; I 1010 0.0 2.0 2.0 7112.~ I~~.O .29.69 0.0
37 0.~2 rw; I 2.07 2.0 ••0 2.0 7112.~ I~~.O aoa.~9 0.0
37 0.~-2 MAG 1 2.71 •• 0 6.0 2.0 711',~ I~~.O I08~.9. 0.0
37 O.~-, !lAG 1 2.3) 6.0 1.0 2.0 711',~ I~~.O 910.16 0.0
31 0.~-2 MAG I 1~.77 0.0 '.0 '.0 3'37.~ 61~.0 2710.'7 0.0
39 O.~, MAG 1 3.26 0.0 2.0 2.0 2500.0 ~.O .07.~ 0.0
39 0.~-2 MAG I ••03 2.0 ~.O 3.0 2~.0 ~00.0 ~~.63 0.0.. 0.~2 MAG I 1.36 0.0 3.0 3.0 ~.O 22500.0 76~.00 0.0
.~ 0.~-2 MAG I 1~.2. 0.0 3.0 3.0 ~31'.~ 1~937.~ 6072.19 0.0
.6 0.~2 MAG I 7.91 0.0 2.0 2.0 ~~.O II~.O 222•• 69 0.0
.7 O.~, !lAG I 3.26 0.0 2.0 2.0 2500.0 ~.O .07.~ 0.0
.1 0.~2 M6 1 6.," 0.0 2.0 '.0 3~.0 ~.O 170.00 0.0
~ O.~, MAG I '.46 0.0 2.0 2.0 31~.0 6~.0 38•• 33 0.0
~I 0.~2 MAG I 19." 0.0 ••0 ••0 307.5 13~.0 6120.00 0.0
52 0.5-2 IWl 1 •• 77 0.0 '.5 2.5 O~.O 10937.5 1_.30 0.0
53 0.5-2 -I '.19 0.0 3.0 3.0 2500.0 ~.O 1160.63 0.0
56 0.5-2 MoOG I 9." 0.0 1.5 1.5 ~.o ~.o 1732.~ 0.0
55 0.~2 IWl I 3.00 0.0 '.0 '.0 ~.O 10000.0 750.00 0.0
~ 0.5-2 MAG I 7." 0.0 1.5 1.5 ~~.O 1'37.5 1537.73 0.0
~7 0.~2 IWl I I." 0.0 •. 5 •• 5 31~.0 1.062.5 3121." 0.0
51 0.~-2 MAG I 13.62 0.0 ..~ '.5 5937.~ 26718.1 9097.73 0.0
~9 0.5-2 MAG I 7.12 0.0 2.0 2.0 61~.0 13~.0 2611.13 0.0
61 0.~-2 IWl I 2.23 0.0 ~.O ~.O 6175.0 363~.0 1916 •• 1 0.0
62 0.5-2 rw; 1 9.57 0.0 6.0 6.0 6175.0 61250.0 9169.06 0.0
63 0.5-2 IWl 1 0.77 0.0 6.0 6.0 ce17.5 211~.0 561 •• 1 0.0
66 0.5-2 IWl I 5.61 0.0 6.0 6.0 2500.0 I~.O ~~.oo 0.0
66 0.'-2 IWl I ~.59 0.0 2.0 2.0 5I~.0 112~.0 1'72.19 0.0
67 0.5-2 IWl I I oJ I 0.0 2.0 2.0 cel7.~ 9~.0 260.16 0.0
61 0.~-2 IWl I 6.29 0.0 1.0 1.0 .617.' .617.5 ~.73 0.0
69 0.5-2 IWl I 0.08 0.0 7.0 7.0 4617.' 32112.5 e.63 0.0
71 0.5-2 IWl I 1.00 0.0 9.0 9.0 ~.O '~.O 11~.00 0.0
73 0.~2 IWl I ••16 0.0 7.~ 7.5 5I~.0 62187.5 93t••53 0.0
7. 0.'-2 -I 3.53 0.0 6.0 6.0 ~.o 20000.0 1765.00 0.0
so 0.5-2 -1 10.39 0.0 1.0 1.0 3750.0 30000.0 7792.50 0.0
81 0.5-2 MG 1 1.23 0.0 2.0 2.0 2500.0 ~.O 153.~ 0.0
I. 0.'-2 -1 ..59 2.0 ••0 2.0 2500.0 ~.O 573.~ 0.0
II 0.5-2 rw; I •• 63 '.0 7.0 3.0 2'00.0 ~.O 161.13 0.0
12 0.'-2 rw; I 3.59 0.0 2.0 2.0 075.0 8750.0 71'.3. 0.0
12 0.'-2 IWl I •• Ot 2.0 '.0 2.0 075.0 1750.0 "3.~ 0.0
12 0.~2 IWl I 10.~ ••0 6.0 2.0 075.0 1750.0 22.2.19 0.0
12 0.~-2 rw; 1 II.~ 6.0 1.0 2.0 .375.0 8750.0 2.60.9. 0.0
13 0.'-2 -I 7.33 0.0 2.0 2.0 C3~.0 I~.O 1603." 0.0
13 0.'-2 IWl 1 9.31 2.0 6.0 2.0 o~.o 1750.0 2036.~ 0.0
13 0.5-2 rw; 1 •• 21 ••0 6.0 2.0 .375.0 I~.O 920.9. 0.0
8' 0.5-2 !lAG I 1.75 0.0 2.0 2.0 6175.0 13750.0 601.~ 0.0
I~ 0.~-2 -1 1.18 2.0 ••0 2.0 61~.0 13750.0 605.63 0.0 cr-
15 0.5-2 !lAG 1 2.62 '.0 6.0 2.0 6175.0 13750.0 131.11 0.0

~71 <0.15 IWl 1 1.00 0.0 '.0 •• 0 ~.O 30000.0 750.00 0.0
c.)

0
e.o
....]

t
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IIllI.LrC AHO MSI CIll.~TllJtII ,0- THE IlUOE~ COli[ 'IIlIllUCTI

(c."ttnu.~U

-.E SIZE _TIC - SNlf'LE SNlI'LE _T~- SUIlf"CE CIll.~TEO TOTM. Cr203 TOTAL
C)

lITE I_I .'MATlOll IU TO' 8OTTII" ~T "II[A IIllI.LrC - IU Cr203 c;
1.1 1.1 1.1 (84 .) AT INlf'LE I t I MSS .....;

lITE III
Ccu .»

--------~------.----------------------------------------------------.--_.-----------------.----------_._------------------------

I' <0.25 rw; 1 '.'3 ••0 6.0 2.0 UI7.!> 937'.0 1272.66 0.0
01 <0.' rw; I '.21 0.0 6.0 6.0 ~.O .~.O '11'.00 0.0
01 <0.' IWl I I.~ 6.0 1.0 2.0 ?!>DO. 0 I~.O 3011.15 0.0
01 <O.!> rw; I 20.33 1.0 10.0 2.0 7!>OO.0 I~.O 7623.15 0.0
02 <0.' IWl I 11.90 0.0 '.0 '.0 6115.0 27~.0 1111.2' 0.0
03 <0., rw; , 9." 0.0 2.0 2.0. "2!>.0 112!>O.0 26'7.11 0.0
06 <0.' rw; I 11.'0 0.0 2.0 2.0 '315.0 1750.0 2'93.15 0.0
06 <0.' rw; \ 11.03 2.0 '.0 2.0 '37'.0 1750.0 2'12.11 0.0
O' <0., rw; I 7." ••0 6.0 2.0 '315.0 1750.0 1"1." 0.0
06 <D.' rw; \ '.'2 6.0 1.0 2.0 637'.0 1750.0 '66.15 0.0
06 <D.' rw; I 1'.73 1.0 10.0 2.0 '315.0 1750.0 36'0." ••1 337.21
I' <0., IWl I II.SO 0.0 2.0 2.0 '315.0 11750.0 "31.25 26.0 1631.13
I' <0.' IWl I 12.11 2.0 '.0 2.0 '315.0 11750.0 6006.69 '.6 276.22
17 <0.' rw; I 13.'1 0.0 1.0 1.0 ~.O ~.O 1676.25 0.0
17 <O.!> IWl I 13.36 6.0 1.0 2.0 ~.O oo.0סס1 3360.00 1'.0 667.60
II <0.' IWl I '.93 0.0 2.0 2.0 63.".0 17!>O.0 1297.1. 22.!> 291.17
\I <0.' IWl I ".29 2.0 '.0 2.0 '3.".0 17!>O.0 3125." O.!> 1'.63
II <O.!> IWl I 3.33 •• 0 7.0 3.0 .3.".0 13125.0 1092.U 0.0

" <0.' IWl 1 6.10 0.0 2.0 2.0 '637.' 9315.0 1"3.15 1'.0 302.11

" <0.' rw; I 3.25 1.0 10.0 2.0 6617.' '3"'.0 761.n 0.' 3.D!>
20 <0.' lIAS 1 7.71 0.0 '.0 '.0 '637.' 11750.0 361'.06 19.0 616.67
21 <D.!> rw; I II.'!> 0.0 2.0 2.0 2500.0 ~.O 1.31.25 0.0
21 <O.!> rw; 1 ".11 2.0 ••0 2.0 2500.0 ~.o 1763.15 0.0
21 <O.!> rw; I 1.90 6.0 1.0 2.0 2500.0 ~.O 237.!>O 0.0
21 <D.!> IWl I 1.02 1.0 ,0.0 2.0 2500.0 !>OOO.O 127.!>O 0.0
22 <O.!> rw; I 1.25 0.0 2.0 2.0 312!>.0 62!>O.0 121•• 06 11.1 1!>2.11
22 <D.!> rw; I 1.27 •• 0 6.0 2.0 3125.0 62!>O.0 1'1." 0.0
22 <D.!> rw; I 0.30 6.0 1.0 2.0 312!>.0 62!>O.0 '6.11 0.0
23 <0.' rw; I 11.'2 0.0 2.0 2.0 2500.0 !>OOO.O U'O.oo 0.0
23 <O.!> rw; 1 3.01 2.0 '.0 2.0 2500.0 !>OOO.O 31!>.00 0.0
23 <O.!> IWl I 1.66 '.0 6.0 2.0 2500.0 ~.O 232.!>O 0.0
25 <O.!> rw; I 17.'6 0.0 2.0 2.0 '315.0 17!>O.0 311!>.00 1.2 '!>.71
25 <D.' rw; I 1.67 2.0 '.0 2.0 '315.0 1750.0 36!>.31 0.0
25 <0.' IWl I '.01 ••0 7.0 3.0 '315.0 13125.0 131!>.71 0.0
26 <O.!> rw; I 13.3!> 0.0 2.0 2.0 '617.' '3"'.0 3\21.'1 I•. !> '~3.6q

26 <O.!> rw; I '.27 2.0 '.0 2.0 6617.' '3"'.0 12~.16 0.0
26 <0.' rw; I 6.71 6.0 6.0 2.0 6617.' '37'.0 1103.'1 0.0
26 <D.' rw; I 6.7\ 6.0 '.0 3.0 '617.' 1'062.' 2:J'a.'1 0.0
27 <0.5 rw; I 7.72 0.0 2.0 2.0 '37'.0 1750.0 1666.15 21.' '11.29
21 <O.!> rw; 1 13.07 0.0 2.0 2.0 6617.' '315.0 3063.21 1.6 263."
21 <O.~ rw; I 10.66 2.0 6.0 '.0 6617.' 11750.0 !>090.63 '.0 25'.'3
29 <0.5 rw; 1 I',~ 0.0 2.0 2.0 "25.0 1\2!>O.0 '232.11 0.0
29 <O.!> IWl I 13." 2.0 '.0 2.0 "25.0 1l2!>O.0 31'2.!>O 0.0
29 <0.' IWl I 10.92 •• 0 6.0 2.0 "25.0 112!>O.0 3071.2' 0.0
29 <O.!> IIAG 1 11.66 6.0 7.0 1.0 "25.0 "25.0 1639.69 1.7 21.11
30 <D.' IWl I 1.7. 0.0 2.0 2.0 '312.' 10625.0 2321." 0.0
30 <D.' !WI 1 '.16 2.0 '.0 2.0 '312.' 10625.0 2592.!>O 0.0 cr-.
30 <0.' rw; I 6.00 ••0 6.0 2.0 '312.' 10625.0 1"3.15 0.0

~
30 <D.' rw; I 12.79 6.0 1.0 2.0 '312.' 10625.0 3397.36 0.0

C'J
0
(..D
ex;
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IIOlUIIE NID MSS CALC\A.ATIONI FOR THE _ER CORE I'IIOIlJCTI

ho"tlnve("

SNIrU: Silt ~IC """ SNII'l£ SMl'\.E INII'TOI' - lIUIlf'ACE CAL~TED TOTAL Cr203 TOTAL
('"')

SITE 1., .,,,,,.tITION I" TO!' IlITTOIl INII'8l1T AREA IIOlUIIE - (" Cr203 ( )
Ca' Ca' Ca' (.~ .) AT INI'\.E CII """ COlITE It)

Ceu .)
--------------------------------.--.-----------------------------------------------------.------------------.----------.--------
30 (0.5 rw; I 9.90 1.0 10.0 2.0 5312.5 10625.0 2629.69 0.0
31 (0.5 rw; 1 6.65 0.0 2.0 2.0 2500.0 5000.0 106.25 6.1 50.13
31 (0.5 rw; I 6010 2.0 0.0 2.0 2500.0 5000.0 762.50 0.7 r...lo
31 (0.5 rw; I 6.53 0.0 6.0 2.0 2500.0 5000.0 116.25 0.6 31.55
31 (0.5 rw; I 1.30 6.0 1.0 2.0 2500.0 5000.0 1002.50 0.0
31 (0.5 rw; I 5.21 1.0 10.0 2.0 2500.0 5000.0 660.00 0.0
3\ <O.~I rw; 1 1.19 10.0 12.0 2.0 2500.0 5000.0 236.25 0.0
32 <0.5 rw; I 10.19 0.0 2.0 2.0 U75.0 1750.0 2229.06 0.0
32 <0.5 rw; I 13.70 2.0 0.0 2.0 0375.0 1750.0 3005.63 0.0
32 (0.5 rw; I 7.79 0.0 6.0 2.0 0375.0 1750.0 1700.06 0.0
33 (0.5 rw; 1 6.19 0.0 2.0 2.0 5312.5 10625.0 1291.91 1.0 103.91
33 (0.5 rw; I 7.37 0.0 6.0 2.0 5312.5 10625.0 1"7.66 0.0
33 (0.5 rw; I 6.62 6.0 1.0 2.0 5312.5 10625.0 1705.31 20.5 C17.&O
33 <0.5 rw; 1 15.26 1.0 10.0 2.0 5312.5 10625.0 '053.U 0.0
33 (0.5 rw; 1 15.66 10.0 12.0 2.0 5312.' 10625.0 '106.56 0.0
33 <0.5 IVo6 I 1'.001 12.0 1t.0 2.0 5312.5 10625.0 5057.50 0.0
33 <0.5 !WI I 17.36 16.0 17.0 3.0 '312.5 15937.5 6916.la 0.0
36 <0.5 IVo6 1 3.56 0.0 2.0 2.0 5000.0 10000.0 190.00 0.0
~ <0.5 !WI ) 2.~ 2.0 '.0 2.0 5000.0 10000.0 585.00 0.0
35 (0.5 rw; I 7.21 2.0 6.0 2.0 3750.0 7500.0 1351.la 0.0
36 <0.5 rw; I 11010 0.0 2.0 2.0 6250.0 12500.0 3068.75 0.0
36 <0.5 rw; 1 9.22 2.0 ••0 2.0 6250.0 12500.0 2111.25 0.0
36 (0.5 -I 1.'" •• 0 6.0 2.0 6250.0 12500.0 053013 0.0
37 (0.5 rw; I 12.71 0.0 2.0 2.0 '112.5 15625.0 ''''.1' 0.0
37 (0.' rw; I 1 ••5 2.0 '.0 2.0 7112.5 15625.0 3300.71 9.2 303.67
31 <0.5 rw; 1 3.07 •• 0 6.0 2.0 7112.5 15625.0 1199.22 7.2 M.3&
37 <0.' rw; I 7.17 6.0 1.0 2.0 7a12.5 15625.0 2100.71 0.0
36 (0.5 rw; I 5.65 0.0 2.0 2·0 307., 6a75.0 911.09 \c.5 100.a1
39 <0.' nAG I '.6A 0.0 2.0 2.0 2500.0 5000.0 705.00 11.0 10.37
39 <0.5 nAG 1 1\ .61 2.0 '.0 3.0 2500.0 7500.0 2111.13 13.0 2".&6
00 <0.' nAG I 6.23 0.0 3.0 3.0 '681.5 14062.' 2190.23 6.2 135.19
01 (0.' !WI 1 1.61 0.0 3.0 3.0 7500.0 22500.0 94'.00 37.0 3".65
0 (0.' !WI I 15.45 0.0 2.0 2.0 a750.0 17500.0 6759.31 25.' In3.6A., <0.' rw; I 6.'5 0.0 3.0 3.0 5312.' 15937.5 2569.92 0.0
06 <0.' !WI I 3"2 0.0 2.0 2.0 5625.0 11250.0 961." 0.0
C7 (0.' ""6 1 3." 0.0 2.0 2.0 2500.0 5000.0 '93.75 0.0
'a <0.' nAG 1 '.&7 0.0 2.0 2.0 3750.0 7500.0 131013 0.0
50 <0.' rw; 1 6." 0.0 2.0 2.0 3125.0 6250.0 10010.63 26.0 270.56
51 <0.5 rw; I 0.06 0.0 '.0 4.0 307.' 13750.0 139'J. 63 0.0
52 (0.5 rw; 1 5.31 0.0 2.5 2.' 075.0 10931.' \'61.36 0.0
53 <0.' nAG I 9.6' 0.0 3.0 3.0 2500.0 7500.0 1770.00 0.0
50 <0.5 rw; \ 6.91 0.0 I.' I.' 5000.0 7500.0 1306.la 0.0
55 (0.5 rw; I 12.96 0.0 2.0 2.0 5000.0 10000.0 323'J.00 0.0
56 <0.5 rw; 1 12011 0.0 1.5 1.5 5625.0 a631., 25'6 •., 7.2 183.92
57 (0.5 rw; 1 7.63 0.0 6.5 6.5 3125.0 16062.' 2682 ••2 7.0 19•. 50
58 <0.5 rw; 1 '.96 0.0 •• 5 '.' 5931.' 2611a.1 3911.09 0.0
59 <0.5 !WI I 2.46 0.0 2.0 2.0 6875.0 13750.0 a65.63 0.0

~
61 (0.5 rw; I '.31 0.0 5·0 '.0 6875.0 36375.0 0623." 0.0
62 <0.5 rw; I 6.11 0.0 6.0 6.0 6175.0 61250.0 69al.56 0.0 c.o

C:)
0
I:.D
C,;;J
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IIOlLllE Nfl) """ CN..ClLAp:,:t FOIl TI£ MlII£R COII£ PIIOllUC1Sceft anue")

0
SNW'U lIlt Mm£TIC MIS SoVlPU SoVlI'LE 1#IIlI'101' - SUllf'ACE CN..ClLATEO TOTAl. tr203 tOTAl. e)
lITE <_I IlPMAtlOlf <.1 101' 8ll11on SIlIW'IIDT "IlEA IIOlLllE ""'" "I tr203

la' lal la' c.~ .) AT INlPLE «I nASS r.o
SITE III

(cu .)

--~-----------------------------------------------------------------------------------------------------------------------------

63 <0.5 ""G 1 9.22 0.0 6.0 6.0 &6&7.5 2&125.0 ...&2.&1 0.0
6& <0.5 ""G 1 6.49 0.0 6.0 6.0 2500.0 15000.0 2433.7:1 0.0
65 <0.5 ""G 1 3.&& 0.0 6.0 6.0 437:1.0 26250.0 ~6.25 14.5 369.21
66 <0.5 ""G I 9.82 0.0 2.0 2.0 !>625.0 11250.0 2UI.&& 31.0 &~.l&

67 <0.5 ""G I 4.21 0.0 2.0 2 •.0 4647.5 937:1.0 9&6.n 0.0
68 <0.5 ""G 1 4.&6 0.0 1.0 1.0 46&7.5 46&7.5 569.53 16.0 91.13
69 <0.5 ""G 1 2.32 0.0 7.0 7.0 4687.5 32112.5 1903013 0.0
70 <0.5 rw; I 3.71 0.0 9.0 9.0 2500.0 22500.0 2OU.M 12.5 260.&6
71 <0.5 ""G 1 7.&9 0.0 9.0 9.0 5000.0 45000.0 M76.25 17.5 1553.34
n <0.5 ""G 1 7.73 0.0 6.0 6.0 2500.0 15000.0 2&98.75 &.2 237.70
73 <0.5 !WI 1 2.50 0.0 7.5 7.5 ~25.0 421&7.5 2636.n 0.0,. <0.5 rw; I &.20 0.0 4.0 4.0 5000.0 20000.0 4100.00 0.0
7:1 <0.5 rw; 1 5.4& 0.0 4.5 4.5 7500.0 33750.0 4623.7:1 &.6 397....
76 <0.5 rw; 1 2.17 0.0 4.0 4.0 5000.0 20000.0 1&35.00 1.1 126.28
79 <0.5 !WI I 3.73 0.0 3.0 3.0 4375.0 13125.0 1223.91 11.6 141.97
ao <0.5 !WI 1 5.&6 0.0 &.0 1.0 3750.0 30000.0 4395.00 0.0
II <0.5 rw; I 17 •., 0.0 2.0 2.0 2500.0 5000.0 21&1.25 0.0
1\ <0., !WI I 10017 2.0 4.0 2.0 2500.0 5000.0 1271.25 0.0
II <0.5 ""G 1 8.47 4.0 7.0 3.0 2500.0 7500.0 15M.13 0.0
82 <0.5 ""G I 8.60 0.0 2.0 2.0 437:1.0 8750.0 1881.25 0.0
82 <0.' ""G I 10.7& 2.0 4.0 2.0 4375.0 8750.0 2358.13 0.0
82 <0.5 ""G 1 10.75 4.0 6.0 2.0 4375.0 8750.0 2351.56 8.6 202.23
82 <0.5 rw; I 17.06 6.0 1.0 2.0 4375.0 1750.0 3731.1& 0.0
83 <0.5 ""G 1 4.27 0.0 2.0 2.0 &375.0 1750.0 934.06 0.0
13 <0.5 rw; 1 7019 2.0 4.0 2.0 4375.0 1750.0 "n.&1 0.0
13 <0.5 ""G I 3.9& 4.0 6.0 2.0 4375.0 8750.0 170.63 0.0
&5 <0.' rw; 1 6010 0.0 2.0 2.0 6875.0 13750.0 2096.8& &.2 1"71.9'
85 <0.5 ""G 1 20.64 2.0 &.0 2.0 6175.0 13750.0 70'15.00 0.0
85 <0.5 rw; I 7.95 &.0 6.0 2.0 6875.0 13750.0 2732.&1 0.0

...-------- ---... -----
_TOTAl. 2870937.5 492893.13

t
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1IlJI.lJ'E lIND MSS CAL~TJlINI FOR Tl€ N.JIIER COIlE 'IlDDUCTI
(eenllftUliI)

SNft.[ IUE ~IC - IMI'LE &Nll'LE _TO!' - IUIIFACE CAL~TED TDTM. C.203 TD1M. t'<J.liTE e_) lE'AIlATlON (11\ 10!' BOlTon ""1'1Ol AIlEA 1IlJI.lJ'E - 1'1 C.203
e.1 I.) e.1 ,,~ .) AT INlI'LE el) MSS C)

UTE el) 0(CtII .)

------------------------------------------------------------------.---.-------.-------------------------------------------------
01 0.~-2 MAG 2 1.90 0.0 6.0 6.0 7500.0 .5000.0 2137.~ 0.0
01 0.~-2 MAG 2 l.a9 6.0 1.0 2.0 7500.0 I~.O 7oa.~ 0.0
01 0.~-2 MAG 2 3.56 a.o 10.0 2.0 7500.0 I~.O 1335.00 0.0
02 0.~-2 MAG 2 10.40 0.0 •• 0 4.0 61~.0 27500.0 71~.00 0.0
03 0.~-2 MAG 2 2.68 0.0 2.0 2.0 56~.0 II~.O ~3.~ 0.0
a. 0.~-2 MAG 2 a.,1 0.0 2.0 2.0 . .3~.0 8~.0 1927.\9 0.0
a. 0.5-2 MAG 2 ~.~I 2.0 •. 0 2.0 .3~.0 I~.O 12~.31 0.0
a. 0.~-2 MAG 2 ~.36 •• 0 6.0 2.0 .3~.0 I~.O IIn.~ 0.0
a. 0.~-2 MAG 2 1.56 6.0 1.0 2.0 .3~.0 I~.O 3.1.~ 0.0
a. 0.~-2 MAG 2 ...~ 1.0 10.0 2.0 O~.O I~.O 973 ... 0.0
I. 0.~-2 MAG 2 3.a3 0.0 2.0 2.0 93~.0 18~.0 17n.31 0.0
17 0.~-2 MAG 2 ~.41 0.0 1.0 1.0 ~.O ~.O 676.~ 0.0
17 0.~-2 M8 2 7.51 6.0 1.0 2.0 ~.O oo.0סס1 1177.~ 0.0
II 0.5-2 MAG 2 0.42 2.0 ••0 2.0 .3~.0 87~.0 91.88 0.0
18 0.~-2 M6 2 0.\6 ••0 7.0 3.0 .3~.0 131~.0 ~2.~ 0.0
21 0.~-2 MAG 2 3.69 0.0 2.0 2.0 ~.O ~.O .61.~ 0.0
21 0.~-2 MAG 2 1.93 2.0 •. 0 2.0 ~.O ~.O 2.1.~ 0.0
22 0.~-2 MAG 2 6.47 0.0 2.0 2.0 312~.0 6~.0 1010.9. 0.0
23 0.5-2 MAG 2 10.06 0.0 2.0 2.0 ~.O ~.O 1~7.~ 0.0
23 0.~-2 MAG 2 1.52 2.0 ••0 2.0 ~.O ~.O 190.00 0.0
~ 0.~-2 MAG 2 3.84 0.0 2.0 2.0 .3~.0 8~.0 1.a.00 0.0
26 0.5-2 MAG 2 7.36 0.0 2.0 2.0 .617.~ 93~.0 1725.00 0.0
28 0.~-2 M6 2 ~.a. 0.0 2.0 2.0 .687.5 93~.0 1181.25 0.0
21 0.~-2 MAG 2 •• 39 2.0 6.0 6.0 .687.5 187~.0 2~7.11 0.0
29 0.5-2 MAG 2 4.91 0.0 2.0 2.0 562~.0 II~.O 1600.63 0.0
29 0.5-2 MAG 2 •• 22 2.0 ••0 2.0 56~.0 II~O.O 1186.1. 0.0
29 0.~-2 MAG 2 11.20 •• 0 6.0 2.0 ~6~.0 112~.0 31~.00 0.0
30 0.5-2 MAG 2 1.23 0.0 2.0 2.0 5312.5 106~.0 2186.09 0.0
)0 0.~2 M6 2 I.eo 2.0 ••0 2.0 ~312.5 106~.0 2337.~ 0.0
30 0.~-2 MAG 2 •• 64 ••0 6.0 2.0 5312.5 106~.0 1179.38 0.0
30 0.5-2 M6 2 6.68 6.0 1.0 2.0 ~312.5 106~.0 12.3.13 0.0
30 0.~2 M8 2 11.85 1.0 10.0 2.0 ~312.5 I~.O 31.7.66 0.0
31 0.5-2 M6 2 •.'1 2.0 ••0 2.0 ~.O ~.O ~~I.~ 0.0
31 0.~-2 MAG 2 6.9. 6.0 1.0 2.0 2~00.0 ~.O 667.~ 0.0
31 0.~-2 M6 2 ~.34 1.0 10.0 2.0 2~.0 ~.O 667.~ 0.0
31 0.5-2 rv.r. 2 1.61 10.0 12.0 2.0 ~.O ~.O 201.~ 0.0
32 0.5-2 MAG 2 ~. 76 0.0 2.0 2.0 63~.0 I~.O 1260.00 0.0
32 0.5-2 MAG 2 ••26 2.0 ••0 2.0 .37~.0 I~.O 931.88 0.0
32 0.~-2 MAG 2 3.37 •• 0 6.0 2.0 .3~.0 I~.O 737.1' 0.0
33 0.5-2 MAG 2 3.96 0.0 2.0 2.0 5312.5 106~.0 1~1.11 0.0
33 0.5-2 MAG 2 3.\0 ••0 6.0 2.0 5312.~ 106~.0 123." 0.0
33 0.~-2 MAG 2 10.62 1.0 10.0 2.0 5312.~ 1062~.0 2120.9. 0.0
33 0.5-2 MAG 2 lo.n 10.0 12.0 2.0 ~312.5 106~.0 2667.~ 0.0
33 0.~-2 MAG 2 11.76 12.0 1•. 0 2.0 5312.5 106~.0 3123.7~ 0.0
33 O.~-? M6 2 5.66 1•. 0 17.0 3.0 ~312.5 15937 .~ 2267.\9 0.0
36 0.5-2 MAG 2 0.28 0.0 2.0 2.0 ~.O oo.0סס1 70.00 0.0

~36 0.5-2 M6 2 0.51 2.0 •. 0 2.0 ~.O oo.0סס1 127.~ 0.0
35 0.5-2 MAG 2 1.97 2.0 ••0 2.0 3~.0 7500.0 369.38 0.0

~36 0.~-2 M6 2 5.29 0.0 2.0 2.0 6~.0 I~.O 1653.\3 0.0
C·,
i-'-
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\/CLift MID MaS CALtu.ATlDNI '011 THE _0 COIlE I'IIOllUCTi

(cI"\l'n••"

SAl'I'U lllE ~IC /lASS INlI'I.E 8NlIU _TOP - SURFACE CALQ.UlTtO TOTAl. C.203 TOTAl. ..'SIn: I_I .'MATION IU TOP IOTTOII -.ot AREA \/CLl.tlE /lASS eu C.203 (',)
1.1 1.1 C.I ("411 a) AT 8NlIU III /lASS

IITt ell !-'-
(cu a)

.--._------------------------------------------.------.----------~--------------------------------------------------------------

36 0.5-2 PWi 2 '.70 2.0 '.0 2.0 6250.0 12500.0 "68.75 0.0
37 0.5-2 PWi 2 3.19 0.0 2.0 2.0 7112.5 I~~.O 1519.53 0.0
37 0.5-2 PWi 2 7.79 2.0 '.0 2.0 7812.5 I~~.O :JOot2.97 0.0
37 0.5-2 PWi 2 3015 •• 0 6.0 2.0 7812.5 I~~.O 1230.'7 0.0
37 0.5-2 I'IA6 2 9.13 6.0 1.0 2.0 7812.5 I~~.O 35066.'1 0.0
38 0.5-2 PWi 2 5.07 0.0 2.0 2.(> 3437.5 6175.0 871.41 0.0
39 0.5-2 PWi 2 3.31 0.0 2.0 2.0 2500.0 5000.0 422.50 0.0
39 0.5-2 I'IA6 2 1.95 2.0 5.0 3.0 2500.0 7500.0 365.63 0.0
.1 0.5-2 PWi 2 1.77 0.0 3.0 3.0 7500.0 22500.0 995.63 0.0
'5 0.5-2 PWi 2 5.96 0.0 3.0 3.0 5312.5 15937.5 2374.69 0.0
46 0.5-2 PWi 2 2.71 0.0 2.0 2.0 ~25.0 1l~.0 781.18 0.0
.7 0.5-2 IIA6 2 2.H 0.0 2.0 2.0 2500.0 5000.0 308.75 0.0
48 0.5-2 IIA6 2 7.11 0.0 2.0 2.0 3750.0 7500.0 U~.3I 0.0
50 0.5-2 PWi 2 3.80 0.0 2.0 2.0 3125.0 6~.0 593.75 0.0
51 0.5-2 I'IA6 2 •• (>2 0.0 4.0 4.0 3437.5 13750.0 1381.11 0.0
52 0.5-2 PWi 2 3.18 0.0 2.5 2.5 4375.0 10937.5 1060.9. 0.0
53 0.5-2 I'IA6 2 3.70 0.0 3.0 3.0 2500.0 7500.0 693.75 0.0
54 0.5-2 PWi 2 3.21 0.0 1.5 1.5 5000.0 7500.0 601.11 0.0
55 0.5-2 PWi 2 '.76 0.0 2.0 2.0 5000.0 10000.0 1190.00 0.0
~ 0.5-2 PWi 2 ..~ 0.0 1.5 1.5 5625.0 8'37.5 896.41 0.0
57 0.5-2 PWi 2 4.51 0.0 4.5 '.5 3125.0 14(>62.5 1610.16 0.0
~ 0.5-2 PWi 2 3.05 0.0 4.5 4.5 5937.5 26718.8 2037.30 0.0
59 0.5-2 PWi 2 1.51 0.0 2.0 2.0 6875.0 13750.0 519.(>6 0.0
61 0.5-2 PWi 2 '.71 0.0 5.0 5.0 6875.0 3'375.0 .M7.66 0.0
62 0.5-2 PWi 2 2.1. 0.0 6.0 6.0 6875.0 '1250.0 2206.88 0.0
63 0.5-2 I'IA6 2 0.75 0.0 6.0 6.0 4687.5 211~.0 527.34 0.0
64 0.5-2 I'IA6 2 5.51 0.0 6.0 6.0 2500.0 15000.0 2092.50 0.0
66 0.5-2 PWi 2 6.29 0.0 2.0 2.0 ~25.0 1l~.0 1769.(>6 0.0
67 0.5-2 I'IA6 2 1.66 0.0 2.0 2.0 '667.5 9375.0 393.75 0.0
68 0.5-2 I'IA6 2 3." 0.0 1.0 1.0 4687.5 "87.5 .1•• 36 0.0
69 0.5-2 rwI 2 0.70 0.0 7.0 7.0 '687.5 32'12.5 57'.22 0.0
71 0.5-2 I'IA6 2 ..~ 0.0 9.0 9.0 5000.0 '5000.0 5220.00 0.0
73 0.5-2 rwI 2 2.31 0.0 7.5 7.5 56~.0 .2187.5 2510.16 0.0,. 0.5-2 IIA6 2 2.15 0.0 '.0 '.0 5000.0 20000.0 1075.00 0.0
80 0.5-2 IWl 2 '.26 0.0 1.0 '.0 3750.0 30000.0 3195.00 0.0
81 0.5-2 PWi 2 5.52 0.0 2.0 2.0 2500.0 5000.0 690.00 0.0
.1 0.5-2 PWi 2 '.22 2.0 4.0 2.0 2500.0 5000.0 527.50 0.0
81 0.5-2 PWi 2 2.57 •• 0 7.0 3.0 2500.0 7500.0 481.11 0.0
12 0.5-2 PWi 2 5.14 0.0 2.0 2.0 4375.0 1750.0 1271.50 0.0
82 0.5-2 PWi 2 1.2. 2.0 '.0 2.0 '375.0 8750.0 271.25 0.0
82 0.5-2 PWi 2 1.12 '.0 '.0 2.0 4375.0 1750.0 398.13 0.0
82 0.5-2 PWi 2 3.(>6 6.0 8.0 2.0 '375.0 8750.0 669.31 0.0
.3 0.5-2 PWi 2 7.73 0.0 2.0 2.0 4375.0 1750.0 1690.9' 0.0
83 0.5-2 IIA6 2 3.37 2.0 '.0 2.0 4375.0 8750.0 737019 0.0
B3 0.5-2 IIA6 2 1.70 4.0 6.0 2.0 '375.0 8750.0 371.18 0.0
85 0.5-2 I'IA6 2 3.90 0.0 2.0 2.0 .175.0 13750.0 1360.63 0.0 cr.85 0.5-2 IIA6 2 7.11 2.0 '.0 2.(> 6875.0 13750.0 2'68.13 0.0
85 0.5-2 I'IA6 2 1.95 ••0 6.0 2.0 6175.0 13750.0 670.31 0.0 e.o78 (0.15 PWi 2 1.67 0.0 '.0 '.0 7500.0 30000.0 1~2.50 0.0

C;)
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1IOLU'lE ANO ""'IS CALCl.U\TlOIIS FOIl THE MIllO '011£ 'IlOlIUCTI I" '

(caftt inuI.n C)
SNPL£ IIlE ~T1C IMSS SNlI'I.[ SNlI'I.[ .,.",TOI' - IUIlFAC£ CALcu.AT[D TDTIll C.203 TDTIll l\:J
SIT[ I_I .'AIlATJON III TOI' 8OTTOI'I SoW'liOT /\ll£A IIOL\I'E PlASS III C.203

1.1 (.1 1.1 (1411 .) AT SNlPU ell IVlSS
SITE ell

leu .)
----------------------------------------------------~--------.---------._------------------------------------.------------------
19 '0.25 nAG 2 '.'2 '.0 6.0 2.0 U.87.~ 93~.0 10]~.9' 0.001 'O.~ nAG 2 2.32 6.0 4.0 2.0 ~.O 1!lOCO.O 470.00 0.002 'O.~ noll 2 '.00 0.0 '.0 •• 0 66~.0 2~.0 ~!lOO.OO 0.00] 'O.~ rw; 2 4016 0.0 2.0 2.0 !>62~.0 11250.0 2~.OO 0.004 <O.~ rw; 2 6.71 0.0 2.0 2.0 '3~.0 '~.O 1167.11 0.0O. <o.~ rw; 2 ].6& 2.0 '.0 2.0' '37~.0 4750.0 ~.OO 0.001 ,o.~ rw; 2 5.73 '.0 6.0 2.0 '3~.0 4~.0 1253." 0.001 <O.~ rw; 2 4.27 1.0 10.0 2.0 '37~.0 &~.o 1109.06 10.1 18&.1"
'" <o.~ rw; 2 '.20 0.0 2.0 2.0 93~.0 I&~.O 1968. 7~ ,1.5 023.2110 'O.~ rw; 2 9.72 2.0 '.0 2.0 9375.0 I&~.O '~!>6.25 9.1 .Ao.'!!117 <O.~ rw; 2 4.71 0.0 1.0 1.0 !lOCO.O !lOCO. 0 1097.50 0.017 <O.~ rw; 2 10.21 6.0 &.0 2.0 5000.0 10000.0 ~.OO 13.0 332.10
1& <0.5 rw; 2 3.62 0.0 2.0 2.0 '3~.0 4~.0 791.&3 1'.0 110.66
II '0.5 rw; 2 2.93 2.0 '.0 2.0 '375.0 &~.O 6'0." 0.' 2.56
1& <0.5 11M 2 I.~ '.0 7.0 3.0 '3~.0 13125.0 576.22 0.0
19 '0.5 rw; 2 7.71 0.0 2.0 2.0 '667.5 9375.0 1423." 14.5 337.36
19 <0.5 rw; 2 6.67 4.0 10.0 2.0 6687.5 9375.0 109'.53 001 1.09
20 <0.5 noll 2 7.65 0.0 6.0 6.0 '647.5 II~.O 3585." 15.~ ~5~.12
21 <O.~ nAG 2 9.66 0.0 2.0 2.0 2500.0 !lOCO.0 1205.00 0.0
21 <0.5 rw; 2 6.72 2.0 6.0 2.0 2500.0 !lOCO. 0 4'0.00 0.0
21 <O.~ 11M 2 1.53 6.0 1.0 2.0 2500.0 !lOCO.0 191.25 0.0
21 <O.~ nAG 2 1.72 &.0 10.0 2.0 2500.0 !lOCO.0 215.00 0.0
22 <O.~ rw; 2 9." 0.0 2.0 2.0 3125.0 6250.0 1090.63 10.6 151.01
22 <0.5 rw; 2 1.13 '.0 6.0 2.0 3125.0 6250.0 176.56 0.0
22 <0.5 rw; 2 0.50 6.0 &.0 2.0 3125.0 6250.0 71.13 0.0
23 <0.5 rw; 2 10.0' 0.0 2.0 2.0 2500.0 !lOCO.0 1255.00 0.0
23 '0.5 rw; 2 1.'6 2.0 '.0 2.0 2500.0 !lOCO.0 1&2.50 0.0
23 <0.5 rw; 2 I. '1 '.0 6.0 2.0 2500.0 !lOCO. 0 176." 0.0
25 <0.5 rw; 2 7018 0.0 2.0 2.0 '375.0 I~.O 1570.63 1.7 26.70
25 <0.5 rw; 2 0.67 2.0 '.0 2.0 '375.0 I~.O 116.56 0.0
25 <0.5 IWi 2 0.61 '.0 7.0 3.0 '3~.0 13125.0 210.00 0.0
26 <0.5 rw; 2 2.'5 0.0 2.0 2.0 6687.5 9375.0 57'.22 15.0 160\3
26 <0.5 M6 2 3.73 2.0 '.0 2.0 6687.5 93~.0 67'.22 0.0
26 <0.5 11M 2 2.79 '.0 6.0 2.0 '687.5 9375.0 653.91 0.0
26 <0.5 M6 2 2.15 6.0 9.0 3.0 '687.5 1'062.5 ~5.16 0.0
27 <0.5 rw; 2 17.97 0.0 2.0 2.0 6375.0 &~.O 3930." 20.0 716019
27 <0.5 ..... 2 '.77 2.0 5.0 3.0 '3~.0 13125.0 1!>65016 21.5 336.51
21 <0.5 rw; 2 1.6& 0.0 2.0 2.0 '617.5 93~.0 393.~ ••• 17.33
21 <0.5 rw; 2 5.25 2.0 6.0 6.0 6687.5 11~.0 2-.0." 6.2 1~2.5a
29 (O.~ MIl 2 3.3' 0.0 2.0 2.0 5625.0 11250.0 939.36 0.0
29 '0.5 nAG 2 '.77 2.0 •• 0 2.0 !>625.0 11250.0 13'1.56 0.0
29 <0.5 MIl 2 1.41 '.0 6.0 2.0 !>625.0 11250.0 2'97.50 0.0
29 <O.~ rw; 2 11.79 6.0 7.0 1.0 !>625.0 5625.0 1657.97 &·6 102.59
30 '0.5 nAG 2 9.35 0.0 2.0 2.0 5312.5 10625.0 2-.3.59 0.0
30 <O.~ nAG 2 9.72 2.0 1.0 2.0 5312.5 10625.0 2511.11 0.0
30 <O.~ rw; 2 3.09 '.0 6.0 2.0 ~312.5 10625.0 620.71 0·0
30 <O.~ 1Wi 2 13.&:1 6.0 1.0 2.0 5312.5 10675.0 3618.91 0.0 O':lJ'? ~N R:li~ ~:U 8:8 1~:8 ~.o ~.5 10625.0 972.19 0.0

.0 .0 !lOCO.O 91'.00 62.0 515.90 ~
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IltUrE AHlI MIS CAl.CULATlCINI '011 THE _I COtl£ 'IIOUICTI

lei'" ,,,,,.4) ...
SNft.£ SUE ~It - SNlI'LE SNlI'Lt INI'T~ - sutll'ACE CALCULATED TOTAl. Cr203 TOTAl. C.)
SITE I_I .'AIATlCll "I TO' IOTTOft ""arlOT "Il£" IIO..ld ""'" "I tr203 WI_I I_I I_I ('1iIII .> AT SNII'LE III /lASS

SlTE III
(cu a)

---------------------------------------.----------------------------------------------------------------------------------------
31 <0.5 MAG 2 6.69 2.0 6.0 2.0 2500.0 5000.0 836.25 5.2 &3.&9
31 <0.5 MAG 2 6.67 6.0 6.0 2.0 2500.0 5000.0 5113.75 3.8 22018
31 <0.5 MAG 2 6.16 6.0 8.0 2.0 2500.0 5000.0 520.00 0.0
31 <0.5 MAG 2 3016 8.0 10.0 2.0 2500.0 5000.0 395.00 0.0
31 <0.5 MAG 2 6.30 10.0 \2.0 2.0 2500.0 5000.0 537.50 0.0
32 <0.5 MAG 2 5.87 0.0 2.0 2.0 6375.0 8750.0 1286.06 0.0
32 <0.5 MAG 2 5.76 2.0 6.0 2.0 6375.0 8750.0 1255.63 0.0
32 <0.5 MAG 2 7.88 6.0 6.0 2.0 6375.0 8750.0 1723.75 0.0
33 <0.5 /Wi 2 3.63 0.0 2.0 2.0 5312.5 10825.0 966.22 6.8 6~1o ~7

33 <0.5 MAG 2 3.55 6.0 6.0 2.0 5312.5 10825.0 962.97 0.0
33 <0.5 /Wi 2 8.62 6.0 8.0 2.0 5312.5 10825.0 2289.69 29.5 67~.aib

33 (O.~ MAG 2 10.03 8.0 10.0 2.0 5312.5 10825.0 2666.22 0.0
33 <0.5 /Wi 2 10.22 10.0 12.0 2.0 5312.5 10825.0 2716.69 0.0
33 <0.5 MAG 2 3.71 12.0 16.0 2.0 5312.5 10825.0 985.67 0.0
33 <0.5 /Wi 2 6.18 16.0 17.0 3.0 5312.5 15937.5 1665.67 0.0
36 <0.5 MAG 2 1.17 0.0 2.0 2.0 5000.0 oo.0סס1 292.50 0.0
36 <0.5 MAG 2 0.93 2.0 6.0 2.0 5000.0 oo.0סס1 232.50 0.0
35 <0.5 /Wi 2 3.26 2.0 6.0 2.0 3750.0 7500.0 607.50 0.0
36 <0.5 MAG 2 8.00 0.0 2.0 2.0 6250.0 12500.0 2500.00 0.0
36 <0.5 MAG 2 7.93 2.0 6.0 2.0 6250.0 12500.0 2678.13 0.0
36 <0.5 MAG 2 0.51 6.0 6.0 2.0 6250.0 12500.0 159.38 0.0
37 <0.5 MAG 2 8.63 0.0 2.0 2.0 7812.5 15625.0 3371.09 0.0
37 <0.5 MAG 2 2.20 2.0 6.0 2.0 7812.5 15625.0 859.38 8.6 12.19
37 <0.5 /Wi 2 3.61 6.0 6.0 2.0 7812.5 15625.0 1332.03 6.2 62.59
37 <0.5 MAG 2 9.39 6.0 8.0 2.0 7812.5 15625.0 3667.97 0.0
38 <0.5 /Wi 2 2.08 0.0 2.0 2.0 3637.5 6875.0 357.50 19.5 69.71
39 <0.5 MAG 2 3.06 0.0 2.0 2.0 2500.0 5000.0 382.50 16.0 6\ .20
39 <0.5 /Wi 2 0.90 2.0 5.0 3.0 2500.0 7500.0 168.75 11.2 18.90
65 <0.5 MAG 2 3.09 0.0 3.0 3.0 5312.5 15937.5 1231017 0.0
66 <0.5 IWi 2 2.26 0.0 2.0 2.0 5625.0 11250.0 635.63 0.0
67 <0.5 IWi 2 2.86 0.0 2.0 2.0 2500.0 5000.0 355.00 0.0
68 <0.5 MAG 2 3.78 0.0 2.0 2.0 3750.0 7500.0 708.75 0.0
50 <0.5 rwI 2 6.06 0.0 2.0 2.0 3125.0 6250.0 631.25 20.0 126.25
51 (0.5 MAG 2 2.22 0.0 6.0 6.0 3637.5 \3750.0 763.13 0.0
52 <0.5 IWi 2 3.36 0.0 2.5 2.5 6375.0 10937.5 913.28 0.0
53 <0.5 ttAt; 2 3.89 0.0 3.0 3.0 2500.0 7500.0 729.38 0.0
56 (0.5 IWi 2 6.36 0.0 1.5 1.5 5000.0 7500.0 8\3.75 0.0
55 <0.5 IWi 2 9.56 0.0 2.0 2.0 5000.0 oo.0סס1 2390.00 0.0
56 <0.5 MAG 2 9.15 0.0 1.5 1.5 5625.0 8637.5 .930.08 5.6 106.22
57 <0.5 IWi 2 3•• 6 0.0 6.5 6.5 3125.0 16062.5 1103.91 7.8 86010
58 <0.5 MAG 2 2.21 0.0 6.5 6.5 5937.5 26718.8 1676.21 0.0
5' <0.5 MAG 2 2.56 0.0 2.0 2.0 6875.0 13750.0 873013 0.0
61 <0.5 MAG 2 5.67 0.0 5.0 5.0 6875.0 36375.0 6700.78 0.0
62 <0.5 MAG 2 1.66 0.0 6.0 6.0 6875.0 61250.0 1505.63 0.0
63 <0.5 rWl 2 2.75 0.0 6.0 6.0 6687.5 28125.0 1933.59 0.0
66 <0.5 rWl 2 3.36 0.0 6.0 6.0 2500.0 15000.0 1252.50 0.0
65 <0.5 rWl 2 5.23 0.0 6.0 6.0 6375.0 26250.0 3632.19 16.0 660.51 Cf'J
66 (0.5 rwI 2 6.06 0.0 2.0 2.0 5625.0 11250.0 1706.38 22.0 37&.96
67 <0.5 MAG 2 3.53 0.0 2.0 2.0 6687.5 9375.0 827.36 0.0 W

C·)
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\lOUIll NfIl MSI CM.CI.UlTl~ 'llIl THE _R COli[ 'IlCIlUCTI

Ccen Inu.IlI'
'" I

SNV'L£ SIlE ~IC """ SNlI'lE SNlI'lE _TCl' - SURrACE CM.CI.UlTED TOTAL Cr203 TOTAL CJ
SITE (_I 1E,IlMTlDN (" TD' ICTTllIl ..UIOT AltEA 1ICa.~ """ 1'1 Cr203 ~

(.1 (.1 (.) h41 .) AT IiVV'LE III 110\5$
lITE (Il

(iCU .)

-------------------------------------------------------------------------------------------------------------------..-.---------
69 (O.~ MG 2 1.97 0.0 7.0 7.0 4687.~ 32aI2.~ 1616.02 0.0
70 (o.~ MG 2 2.31 0.0 9.0 9.0 2~.0 22S00.0 1299.3a 0.6 1.30
71 (O.~ MG 2 ~.oa 0.0 9.0 9.0 5000.0 45000.0 "I~.OO 16.~ 9"'2.98
n (o.~ MG 2 4.61 0.0 6.0 6.0 ~.o 15000.0 Ina.~ 0.0
73 (O.~ MG 2 I.~ 0.0 7.~ 7.~ 562~.0 42Ia7.~ 1624.:12 0.0
74 (o.~ MG 2 2.~3 0.0 4.0 •• 0· 5000.0 20000.0 126~.00 0.0
~ (O.~ MG 2 6.66 0.0 4.~ .. ~ ~.O 33750.0 5619.38 12.~ 702.42
76 (O.~ MG 2 3.70 0.0 4.0 •• 0 ~ooo.O 20000.0 la50.00 9.2 170.20
79 (O.~ MG 2 3.95 0.0 3.0 3.0 437~.0 1312:1.0 1296.09 a.6 111.46
SO (O.~ MG 2 4.02 0.0 a.o a.o 3~0.0 oo.0סס3 )OI~.OO 0.0
al (o.~ MG 2 7010 0.0 2.0 2.0 2:100.0 5000.0 887.50 0.0
al (O.~ MG 2 1••00 2.0 4.0 2·0 2:100.0 5000.0 1750.00 0.0
al (O.~ MG 2 3.00 ••0 7.0 3.0 2:100.0 7500.0 562.50 0.0
a2 (o.~ MG 2 2.61 2.0 4.0 2.0 .3~.0 a750.0 ~70.9. 0.0
a2 (o.~ MG 2 2011 •• 0 6.0 2.0 .3~.0 a750.0 .61.56 24.~ 113.08
a2 (O.~ MG 2 2 ••• 6.0 a.o 2.0 437~.0 a750.0 ~33.~ 0.0
a3 (o.~ MG 2 2.09 4.0 6.0 2.0 43~.0 a750.0 .~7 .19 0.0
a~ (o.~ MG 2 4.60 0.0 2.0 2.0 6a7~.0 13750.0 1~1.2:I 6.2 9a.04
a~ (O.~ MG 2 ~.64 2.0 ••0 2.0 68~.0 13750.0 1938.~ 0.0
5~ (O.~ MG 2 3.29 4.0 6.0 2.0 657~.0 13750.0 1130.94 0.0
70 (o.~ MG 3 1.96 0.0 9.0 9.0 ~.o 22S00.0 1102.50 0.0
72 (o.~ MG 3 2.53 0.0 6.0 6.0 ~oo.o I~OOO.O 1061.~ 1.3 '3.50

--_.----- -------.-
SUBTOTAL 2767a12.~ 30656~. 70

,
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1Il1.ln: NIO IVIII CALcu.AT11111 '0_ M 4lIJIIE_ COlt£ 'IlOOUCTS

CcentSrlul'U
1-' ,

SNW'U .IlE IWINETIC MIl INlI'U SNlI'lE INW'Tor - IUllf'ACE ~QLATtD TOlAL c.203 lOlAL ,'}

SITE I., .'AMTIllN '" Tor IOTTon SNlPIOT ~ IoO..lft MIl '" C.203 Cgj"\'.1 '.1 ,., (14 .) AT INlI'lE II) MSS
lITE Itl

CCU .)

------------------------------------------------------------------------------.-----------------------------..------------------
1e 0.15-0.5 M[D 6.39 0.0 4.0 4.0 1500.0 30000.0 H92.5O 0.0
12 0.25-0.5 MID 5014 0.0 6.0 6.0 2500.0 I~.O 1921.50 0.0
02 0.5-2 MID 1.eo 0.0 4.0 '.0 "~.o 27500.0 5362.50 0.0
03 0.5-2 MID 1.\0 0.0 2.0 2.0 !l625.0 Ilr..o.O &71.e& 0.0
04 0.5-2 MID 16.\7 0.0 2.0 2.0 43~.0 &750.0 3531.\9 0.0
O. 0.5-2 MID 9.13 2.0 •• 0 2.0· 4375.0 4750.0 212&." 0.0
04 0.5-2 MID ••09 '.0 6.0 2.0 4375.0 &750.0 19•• 69 0.0
04 0.5-2 MID 6.&2 e.o 10.0 2.0 43~.0 1750.0 1491." 0.0
I' 0.5-2 M[D 1301 1 0.0 2.0 2.0 93~.0 1&750.0 61'5.31 0.0
17 0.5-2 MID 13.06 0.0 1.0 1.0 5000.0 ~.O 1632.50 0.0
17 0.5-2 M[D 9.20 6.0 4.0 2.0 5000.0 oo.0סס1 2300.00 0.0
14 0.5-2 MID 2.93 2.0 •• 0 2.0 43~.0 &750.0 6.0.94 0.0
II 0.5-2 M[D 1.21 '.0 7.0 3.0 '3~.0 13125.0 '20.00 0.0
21 0.5-2 M[D 1.5' 0.0 2.0 2.0 2500.0 ~.o 1067.50 0.0
21 0.5-2 MID 5.\3 2.0 ,.0 2.0 2500.0 5000.0 641.25 0.0
22 0.5-2 MID 10.92 0.0 2.0 2.0 3125.0 6r..o.O 1706.25 0.0
23 0.5-2 M[O 10.71 0.0 2.0 2.0 2500.0 5000.0 1347.50 0.0
23 0.5-2 Mia 2.36 2.0 •• 0 2.0 2500.0 ~.O 295.00 0.0
25 0.5-2 M[D 5.29 0.0 2.0 2.0 43~.0 1750.0 1157.\9 0.0
26 0.5-2 MID 3.7' 0.0 2.0 2.0 '6&7.5 93~.0 176.!16 0.0
28 0.5-2 MID '.5' 0.0 2.0 2.0 '6&7.5 '3~.0 2235.94 0.0
28 0.5-2 Mia 6.&2 2.0 6.0 '.0 ."7.5 14750.0 31'6.81 0.0
29 0.5-2 MID •• 49 0.0 2.0 2.0 !l625.0 11250.0 1262.el 0.0
29 0.5-2 MID •• 11 2.0 •• 0 2.0 !l625.0 11250.0 11~.63 0.0
2' 0.5-2 MID 14.64 '.0 6.0 2.0 !l625.0 11250.0 '12&.~ 0.0
lO 0.5-2 MID 16.65 0.0 2.0 2.0 5312.5 10625.0 "22.66 0.0
lO 0.5-2 MID 15.76 2.0 4.0 2.0 5312.5 10625.0 41&6.25 0.0
30 0.5-2 MID 2.74 '.0 6.0 2.0 5312.5 10625.0 n7.81 0.0
30 0.5-2 MID 13.09 6.0 &.0 2.0 5312.5 10625.0 3.77.03 0.0
30 0.5-2 MID 12.22 &.0 10.0 2.0 5312.5 10625.0 3245." 0.0
31 0.5-2 MID '.62 2.0 '.0 2.0 2500.0 ~.O 577.50 0.0
31 0.5-2 M[D &.3& 6.0 &.0 2.0 2500.0 5000.0 10.7.50 0.0
31 0.5-2 MID '.77 e.o 10.0 2·0 2500.0 5000.0 1221.25 0.0
31 0.5-2 MID '.02 10.0 12.0 2.0 2500.0 ~.O 1127.50 0.0
32 0.5-2 MID a.~' 0.0 2.0 2.0 '3~.0 &750.0 1&92019 0.0
32 0.5-2 MID 7.&3 2.0 ••0 2.0 4375.0 &750.0 1712.el 0.0
n 0.5-2 M[D 5.99 '.0 6.0 2.0 '3~.0 &750.0 1310.11 0.0
33 0.5-2 MID •• 39 0.0 2.0 2.0 5312.5 10625.0 1166.09 0.0
33 0.5-2 MID 7.7& '.0 6.0 2.0 5312.5 10625.0 20/>6.!16 0.0
33 0.5-2 MID 11 ••9 e.o 10.0 2.0 5312.5 10625.0 3052.03 0.0
33 0.5-2 MID 1'.96 10.0 12.0 2.0 5312.5 10625.0 3973.75 0.0
33 0.5-2 MID II." 12.0 14.0 2.0 53IZ.~ 10625.0 1145.00 0.0
3. 0.5-2 MID 2.27 2.0 ••0 2.0 5000.0 oo.0סס1 !l67.5O 0.0
35 0.5-2 MID 7.'2 2.0 '.0 2.0 3~0.0 7500.0 1391.25 0.0
36 0.5-2 MID 6.26 0.0 2.0 2.0 6250.0 12500.0 1956.25 0.0
36 0.5-2 MID 9.59 2.0 •• 0 2.0 6250.0 12500.0 2996." 0.0 en
37 0.5-2 "10 11.21 0.0 2.0 2.0 7&12.5 15625.0 .37&.91 0.0
37 0.5-2 MID I." 2.0 •• 0 2.0 7&12.5 1!1625.0 757.&1 0.0 ~

31 0.5-2 MID 13.\' '.0 6.0 2.0 7&12.5 15625.0 5152.3' 0.0 U
fo.'.....

0
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IIllLLI'E NlO MSS CALCI.\....TlClNI FOIl TH( ...1100 COlI[ "IlOOUCTI

(c.,.t ''''VI.I)
__E

SIZE _TIC ""'" INlI'LE INlI'LE _TO" - _"'CE CALCI.\....TtD TOTIlL Cr203 rOTIlL
SITE I_I .""""'TlOIt III TOI' IOTTOIl _T "'lIE'" IIllLLI'E - III Cr2Q3 l" '

1.1 1.1 1.1 h~ .) ...T INlI'LE Itl IIIIo5S ()
lITE Itl

OJ(eu a)
-------.--------------------------------------------------~---------------------------------------------------------------------

37 0.5-2 MID 14.31 6.0 '.0 2.0 7'12.5 I"'~.O 5589." 0.0
3& 0.5-2 MID 2.91 0.0 2.0 2.0 3037.5 6875.0 500.16 0.0
39 0.5-2 MID 3.06 0.0 2.0 2.0 2500.0 5000.0 382.50 0.0
39 0.5-2 MID 0.16 2.0 5.0 3.0 2500.0 7500.0 161.~ 0.0.. 0.5-2 MID 2.20 0.0 3.0 3.0 7500.0 22500.0 1237.50 0.0., 0.5-2 MID '.51 0.0 3.0 3.0· 5312.5 15937.5 1796.95 0.0
46 0.5-2 MID 2.32 0.0 2.0 2.0 "'~.O Ilr..o.O 652.50 0.0
.6 0.5-2 MID 3.4' 0.0 2.0 2.0 3750.0 7500.0 652.50 0.0
50 0.5-2 MID 7010 0.0 2.0 2.0 31~.0 6250.0 1109.3& 0.0
51 0.5-2 MID 2.37 0.0 '.0 '.0 3037.5 13750.0 '14.69 0.0
52 0.5-2 MID 5.'" 0.0 2.5 2.5 0375.0 10l'37.5 163!l.16 0.0
53 0.5-2 MID •• 78 0.0 3.0 3.0 2500.0 7500.0 196.~ 0.0
5& 0.5-2 MID 6.14 0.0 1.5 1.5 5000.0 7500.0 1151.~ 0.0
55 0.5-2 MID 1l.0l' 0.0 2.0 2.0 5000.0 oo.0סס1 2712.50 0.0

'" 0.5-2 MID "013 0.0 1.5 1.5 "'~.O '.37.5 1l'25.16 0.0
51 0.5-2 "10 ••9a 0.0 '.5 .., 31~.0 14062.5 1150.71 0.0,. 0.5-2 "10 3.26 0.0 •• 5 ••5 5"37.5 2671a.a 2171.58 0.0
59 0.5-2 MID 2.23 0.0 2.0 2.0 6875.0 13750.0 766.'" 0.0
61 0.'-2 MID 4 •• 0.0 5.0 5.0 6875.0 34375.0 3764.06 0.0
62 0.5-2 MID 2.l'O 0.0 6.0 6.0 6875.0 .lr..o.O 29l'O.63 0.0
63 0.'-2 MID 0.91 0.0 6.0 6.0 .6a7.5 2al~.0 639.1' 0.0
64 0.5-2 MID 3.23 0.0 6.0 6.0 2500.0 15000.0 1211.25 0.0
66 0.'-2 "10 1.53 0.0 2.0 2.0 "'~.O Ilr..o.O 2399.06 0.0
67 0.5-2 "10 l.a9 0.0 2.0 2.0 '617.5 9375.0 "2.97 0.0
69 0.5-2 "10 1.63 0.0 7.0 7.0 .617.5 32112.' 1337.11 0.0
71 0.5-2 "10 7.32 0.0 9.0 ".0 5000.0 '5000.0 123!l.00 0.0
73 0.5-2 MID I." 0.0 7.5 7.5 56~.0 .21.7.5 1539." 0.0
7& 0.5-2 MID 2.2. 0.0 '.0 ••0 5000.0 20000.0 1120.00 0.0
eo 0.'-2 MID 3.~ 0.0 6.0 '.0 3750.0 30000.0 2.37.50 0.0
II 0.5-2 MID ,." 0.0 2.0 2.0 2500.0 5000.0 loal.~ 0.0
II 0.5-2 "10 6010 2.0 '.0 2.0 2500.0 5000.0 762.50 0.0
II 0.5-2 MID 1.33 ••0 7.0 3.0 2500.0 7500.0 249 •• 0.0
12 0.5-2 "10 6011 0.0 2.0 2.0 .375.0 1750.0 13!l1.1I 0.0
12 0.5-2 MID 1.51 2.0 ••0 2.0 .375.0 1750.0 303." 0.0
13 0.5-2 MID 9013 0.0 2.0 2.0 .375.0 1750.0 1997.19 0.0
13 0.'-2 MID 1.30 ••0 6.0 2.0 '375.0 1750.0 21•. 31 0.0
65 0.5-2 MID ••85 0.0 2.0 2.0 6875.0 13750.0 1667.19 0.0
.5 0.5-2 MID 9." 2.0 '.0 2.0 6875.0 13750.0 3262.11 0.0
15 0.5-2 "10 6.63 •• 0 6.0 2.0 6875.0 13750.0 23.7.11 0.0
76 '0.15 MID I .21 0.0 '.0 •. 0 7500.0 30000.0 907.50 0.0
19 'O.~ MID 3.57 '.0 6.0 2.0 '617.5 9375.0 636.72 0.0
0] <0.5 "10 2.26 0.0 2.0 2.0 5625.0 Ilr..o.O 63!l.63 0.0
O' (O.~ "10 0.69 0.0 2.0 2.0 .375.0 6750.0 150.9. 0.0
O. <0." MID 1.11 2.0 •• 0 2.0 .375.0 1750.0 3&9.31 0.0
I' (O.~ MID 1.2. 0.0 2.0 2.0 "375.0 1'750.0 600.00 6.' la.'O,. <0.5 MID 5.57 2.0 •. 0 2.0 9375.0 11750.0 2610." 6.1 229.76 ~
17 'D.' "10 2.:lO 0.0 1.0 1.0 5000.0 5000.0 312.50 0.0 e.o17 '0.5 MID 1.53 6.0 1.0 2.0 5000.0 oo.0סס1 382.:lO 9.0 3••.,

I' '0.5 "10 1.04 0.0 2.0 2.0 4375.0 1750.0 227.50 2.3 5.23 C.··)

10--
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IIll.ln _ MSS CALCI.l.ATlIlNl FOIl TI€ MIlIU COli[ 'IlDDUCTS ... ,

Cce..tlftu.4) C·)
SNW'U IIZ£ ~IC MIl 1!AMl.£ IMI'L£ IN'II'TO, - _AC£ CALCI.l.ATtD TOToIIl. Cr203 TOToIIl. -J
IITt I_' .,MIlTlO'l '" TO' BOTTon tlNW'8DT AfI[A IIll.ln IIo\SS 1.1 Cr203

1.1 1., 1.1 CUI.) AT 1Nt1'L£ (II P\OSS
SITE (t>

(cu .)

--------------------------------------------------------------------------------------------------------------------------------
1& (O.~ MID '.39 2.0 '.0 2.0 O~.O 87~.0 960.31 0.3 2.&8
1& <0.5 MID 2.09 '.0 7.0 3.0 '375.0 13125.0 &17.03 0.0
19 <o.~ MID 3.23 0.0 2.0 2.0 '6&7.5 93~.0 ~7.03 15.0 113.5!.
19 <0.5 MID '.63 &.0 10.0 2.0 '687.5 93~.0 1085.16 0.1 1.0'1
20 <O.~ MID 3.33 0.0 •• 0 ••0 '687.5 I&~.O 1560.9' 12.5 1~.12

21 <0.5 MID 1.99 0.0 2.0 2.0 2500.0 5000.0 268.~ 0.0
2\ <0.5 MID 5.~ 2.0 '.0 2.0 2500.0 5000.0 692.~ 0.0
21 <0.5 MID 7.58 6.0 &.0 2.0 2500.0 5000.0 9'7.50 0.0
21 <0.5 MID 3.26 &.0 10.0 2.0 2~.0 5000.0 '07.50 0.0
22 <0.5 MID 2.'6 0.0 2.0 2.0 3125.0 6~.0 3&'.38 ~.O ,9.22
22 <0.5 MID •• 73 '.0 6.0 2.0 3125.0 62'50.0 739.06 0.0
22 <0.5 MID 5.3' 6.0 &.0 2.0 3125.0 6~.0 &3'.3& 0.0
23 <0.5 MID 1.52 0.0 2.0 2.0 2500.0 5000.0 190.00 0.0
23 <0.5 MID 1.62 2.0 ••0 2.0 2~.0 5000.0 202.50 0.0
23 <0.5 MID 9.90 '.0 6.0 2.0 2500.0 5000.0 1237.50 0.0
25 cO., MID 3.89 0.0 2.0 2.0 O~.O 8~.0 850.96 6.6 56.1.
25 <0.5 MID 1'.33 2.0 '.0 2.0 O~.O 8~.0 3136.69 0.0
25 <0.5 MID 1.&5 '.0 7.0 3.0 '375.0 13125.0 607.03 0.0
26 <0.5 MID 101 I 0.0 2.0 2.0 .687.5 937:1.0 260016 6.& \7.69
26 <0.5 MID 9.33 2.0 6.0 2.0 '687.5 937:1.0 2186. n 0.0
26 <0.5 MID 6.0 '.0 6.0 2.0 '687.5 93~.0 1~7.03 0.0
26 <0.5 MID 7.57 6.0 9.0 3.0 6687.5 16062.5 2661.33 0.0
27 <0.5 MID I .81 2.0 5.0 3.0 '37:1.0 13125.0 593.91 2.3 13.66
2& <0.5 MID 2.08 2.0 6.0 ••0 '687.5 18~.0 97:1.00 7.0 .8.25
29 <0.5 MID 2.06 '.0 6.0 2.0 5625.0 II~.O 573.75 0.0
29 <0.5 MID 1.70 6.0 7.0 1.0 5625.0 5625.0 239.06 10.0 23.91
30 <0.5 MID 2016 0.0 2.0 2.0 5312.5 10(,25.0 573.75 0.0
30 <0.5 MID 1.6' 2.0 '.0 2.0 5312.5 10(,25.0 .35.63 0.0
30 <0.5 MID 2." 6.0 8.0 2.0 5312.5 10625.0 6'0016 0.0
30 <0.5 MID 16.98 &.0 10.0 2.0 5312.5 10625.0 3979.06 0.0
31 <0.5 MID 8.61 0.0 2.0 2.0 2500.0 5000.0 1076.25 5.2 55.97
31 <0.5 MID 3.07 '.0 6.0 2.0 2~.0 5000.0 383.75 3.6 13.82
31 <0.5 MID 1.36 8.0 10.0 2.0 2500.0 5000.0 170.00 0.0
31 <0.5 MID 1.'1 10.0 12.0 2.0 2500.0 5000.0 176.25 0.0
32 <0.5 "10 1.06 0.0 2.0 2.0 '375.0 11750.0 231 .llll 0.0
32 <0.5 "10 2.0 2.0 '.0 2.0 '375.0 11750.0 531. !>6 0.0
32 <0.5 "10 2.06 '.0 6.0 2.0 075.0 8~.0 '50.63 0.0
33 <0.5 1110 3.96 ••0 6.0 2.0 5312.5 10625.0 10'6.56 0.0
33 CO.5 MID 5.21 6.0 8.0 2.0 5312.5 10(,25.0 1383.91 15.0 207.59
33 <0.5 MID 1.00 12.0 1'.0 2.0 5312.5 10625.0 265.63 0.0
3' <0.5 "10 I .61 2.0 •• 0 2.0 5000.0 oo.0סס1 352.50 0.0
35 <0.5 MID 1.06 2.0 •. 0 2.0 3750.0 7:\00.0 1911.75 0.0
36 <0.5 MID 2.32 0.0 2.0 2.0 6250.0 12500.0 725.00 0.0
36 <O.~ MID '.61 2.0 •. 0 2.0 6250.0 12500.0 1378.13 0.0
37 <0.5 MID 2.62 0.0 2.0 2.0 7112.5 1!>625.0 1023." 0.0
37 <0.5 MID 3.21 2.0 '.0 2.0 7112.5 I!>625. 0 1253.91 6.6 82.7.
37 <0.5 MID 2.2' '.0 6.0 2.0 7112.5 1!>625.0 175.00 5.' .7.25 0';
37 <0.5 MID 1.63 6.0 1.0 2.0 7112.5 1!>625.0 558." 0.0

~
'0 <0.5 MID 6." 0.0 3.0 3.0 '687.5 16062.5 2316.10 0.0

C.')
roo":"
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IIOl.l.IlE NIO """ CM.ClLATJllIlI FOIl THE -"R COIIt: I'IIODUCTI

(c.fttlnv.~) ~ ,
INW'L£ IUE .-rIC MIl INII'LE INlI'l.E _TDr - IIUlIFlICE CM.ClLATtD TDTM. Cr2D3 TDTM.

~, .. ,)

liTE 1.1 .'''''''TJON "I TDI' IDTTDII SNlI'IDT lIlltA \IQLl.IlE - ''I Cr2D3 CO
1.1 1.1 1.1 (_41 .) liT IoVlI'U III -IITt It)

(eu .)

--------------------------------------------------------------------------------------------------------------------------------
0 <0.' "10 12... 0.0 2.0 2.0 8750.0 17500.0 '''2.50 17.0 ·~.23

e' (o.~ "10 0.61 0.0 ).0 3.0 '312.' 1'937.' 2'3.~ 0.0
e8 <0.' "10 0.98 0.0 2.0 2.0 3750.0 7500.0 IU.~ 0.0
50 <0.' "10 0.90 0.0 2.0 2.0 312'.0 6250.0 leO.63 6.e 9.00
'2 <0.' "10 0.81 0.0 2.' 2.!> e3~.0 10937.!> 22\ .ea 0.0

" (o.~ "10 2." 0.0 2.0 2.0 5000.0 oo.0סס1 662.50 0.0
!>to <O.!> "10 1.59 0.0 I.' 1.!> !>to2!>.O ae37.' )3!>.39 3.) 11.07
57 <0.' "10 0.68 0.0 e.5 •• 5 )12!>.0 1.062.5 239.06 5.8 1).87
'I <0.' "10 0.70 0.0 5.0 5.0 68~.0 3C)~.0 601. !>to 0.0
,) <0.' "10 '017 0.0 6.0 6.0 e6a7.' 2812!>.0 822.66 0.0,. <0.5 "10 0.58 0.0 6.0 6.0 2!>OO.0 15000.0 217.50 0.0,. <O.!> "10 1.90 0.0 7.0 7.0 '687.5 32812.5 1'58.59 0.0
70 <0.' "10 2.&5 0.0 9.0 9.0 2!>OO.0 22!>OO.0 1378.13 0.0
71 <0.' "10 1.77 0.0 9.0 9.0 5000.0 .5000.0 1991.2' 7.2 le3.)7
~ <0.5 "10 3.37 0.0 e.5 ••5 7500.0 33750.0 28'3." II.e 32.015
76 <0.5 "10 I. )8 0.0 •• 0 ••0 5000.0 oo.0סס2 690.00 9.0 62010
79 <0.5 "10 5.09 0.0 3.0 3.0 '3~.0 1312!>.0 1670.16 0.6 10.02
ao <0.' "10 0.62 0.0 a.o 8.0 3750.0 30000.0 "5.00 0.0
al <0.' "10 2.71 0.0 2.0 2.0 2500.0 5000.0 338.~ 0.0
81 <0.' "10 2.8' 2.0 •• 0 2.0 2!>OO.0 5000.0 356.2!> 0.0
8' <0.' "10 0.70 0.0 2.0 2.0 6875.0 13750.0 2.0.6) ).9 9.38
8' <0.5 "10 0." •• 0 6.0 2.0 6875.0 13750.0 189.06 0.0

--------_.. ---------
SUlTOTIlI. 21C32al.2!> 2..au,J'

f
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1IllL~ _ /IIIl11 CM.ClA.ATlONl FOIl TIC _R COR( I'IlOOUCTS

«Ce"t •"UIIII)

w.u lUI ~lC - INlI'\'[ SNll'LE 1Nll'T0l' - 1Utll'j\C£ CM.ClA.ATIO TOTM. C,203 TOTM.
liTE I_I SEI'MATlllll Ull TOI' BOTTllll SNlI'lIOT llREII 1IllL~ /IIIlSS '" C,203 F ,

1.1 1.1 1.1 hllll .) liT w.u III /IIIlSS (':.)
InE III

(cu .) (J;;)

-~------------------------------------------------------------------------------------------------------------------------------
78 0.\'-0.' NON I'Wi ".31 0.0 ~.O ~.o 7500.0 30000.0 10732.50 0.0
01 0.'-2 NON.1'Wi I.~O 0.0 6.0 6.0 7500.0 .5000.0 1575.00 0.0
01 0.'-2 NON I'Wi I .16 6.0 8.0 2.0 7500.0 15000.0 .35.00 0.0
01 0.'-2 NON I'Wi 1.39 8.0 10.0 2.0 7500.0 15000.0 521.25 0.0
02 0.'-2 NONI'Wi 18.80 0.0 •• 0 ~.O 6875.0 27500.0 12925.00 0.0
03 0.'-2 NON nAG 18.29 0.0 2.0 2.0· ~25.0 11250.0 5IU.06 0.0
00 0.,..2 NON I'Wi 13.\. 0.0 2.0 2.0 &375.0 8750.0 287•• 38 0.0
00 0.'-2 NON I'Wi 7.70 2.0 ~.O 2.0 ~375.0 8750.0 168•• 38 0.0
00 0.'-2 NON I'Wi 13." ~.O 6.0 2.0 .375.0 a750.0 2960.06 0.0
00 0.'-2 NON I'Wi 1.00 6.0 8.0 2.0 &375.0 a750.0 218.75 0.0
00 0.'-2 NON I'Wi II • la a.o 10.0 2.0 &375.0 a750.0 2••'.63 0.0.. 0.'-2 NONI'Wi U .., 0.0 2.0 2.0 '375.0 la750.0 6960." 0.0
17 0.'-2 NON /IIIlG 1'.\9 0.0 1.0 1.0 5000.0 5000.0 2398.75 0.0
17 0.'-2 NON I'Wi 22.62 6.0 8.0 2.0 5000.0 10000.0 ~".oo 0.0
'6 0.'-2 NON I'Wi ~,'I 2.0 •• 0 2.0 .375.0 a750.0 966.~ 0.0
18 0.,..2 NON /IIIlG '.93 ~.O 7.0 3.0 &375.0 13125.0 19«'.76 0.0
21 0.'-2 NON I'Wi 11.97 0.0 2.0 2.0 2500.0 5000.0 1.'6.25 0.0
21 0.'-2 NON /IIIlG 9.02 2.0 ~.O 2.0 2500.0 5000.0 1127.50 0.0
22 0.'-2 NON /IIIlG 1~.13 0.0 2.0 2.0 3125.0 6250.0 2207.al 0.0
23 0.'-2 NON /IIIlG 13.20 0.0 2.0 2.0 2500.0 5000.0 1650.00 0.0
23 0.'-2 NON I'Wi '.69 2.0 ~.o 2.0 2500.0 5000.0 711.25 0.0
25 0.5-2 NON MAG 16.69 0.0 2.0 2.0 ~375.0 a750.0 3650." 0.0
26 0.5-2 NON MAG 7.36 0.0 2.0 2.0 .687.5 9375.0 1725.00 0.0
28 0.'-2 NON MAG 9.\9 0.0 2.0 2.0 .687.5 9375.0 21'3.91 0.0
26 0.'-2 NON I'Wi 16.31 2.0 6.0 ~.O .687.' la750.0 7..'.31 0.0
29 0.5-2 NON I'Wi 16.00 0.0 2.0 2.0 ~25.0 11250.0 '500.00 0.0
29 0."'2 NONI'Wi 15.,~ 2.0 •. 0 2.0 ~25.0 11250.0 &370.63 0.0
29 0.'-2 NON I'Wi 26 ••• ~.O 6.0 2.0 ~25.0 11250.0 7.H.50 0.0
30 0."'2 NON /IIIlG 21.'2 0.0 2.0 2.0 '312.' 10625.0 '716.25 0.0
30 0.'-2 NON /IIIlG 2••68 2.0 ~.O 2.0 '312.' 10625.0 65".63 0.0
30 0.'-2 NONIWi •. aa ~.O 6.0 2.0 '312.' 10625.0 1296.25 0.0
30 0.'-2 NON I'Wi 25.32 6.0 a.o 2.0 '312.' 10625.0 6725.63 0.0
30 0.,..2 NONIWi 1•• 80 a.o 10.0 2.0 5312.' 10625.0 3931.25 0.0
31 0.'-2 NONIWi II .31 2.0 •• 0 2.0 2500.0 5000.0 1&13.75 0.0
31 0.,..2 NONIWi 10.~1 6.0 a.o 2.0 2500.0 5000.0 1301.25 0.0
31 0.'-2 NON I'Wi 12.75 8.0 10.0 2.0 2500.0 5000.0 1593.75 0.0
3' 0.'-2 NON I'Wi 15.00 10.0 12.0 2.0 2500.0 5000.0 1875.00 0.0
32 0.'-2 NON MAG '2.\' 0.0 2.0 2.0 &37'.0 8750.0 2657.81 0·0
32 0.'-2 NON I'Wi 9.'1 2.0 •. 0 2.0 &375.0 6750.0 2060.31 0.0
32 0.'-2 NON MAG 13.\7 •• 0 6.0 2.0 '375.0 6750.0 2660.9' 0.0
33 0.'-2 NON MAG 12.67 0.0 2.0 2.0 '312.5 10625.0 3365.07 0.0
33 0.'-2 NON MAG 20.02 •. 0 6.0 2.0 '312.5 10625.0 '3'7.81 0.0
33 0."'2 NON I'Wi 19.04 a.o '0.0 2.0 '312.' 10625.0 5068.\3 0.0
33 0.'-2 NON I'Wi 13.37 10.0 12.0 2.0 '312.5 10625.0 35'I.~1 0.0
33 0.,..2 NON I'Wi 1••59 12.0 1'.0 2.0 '312.5 10625.0 3675.~7 0.0
33 0.,..2 NONI'Wi 12.36 1•• 0 17.0 3.0 '312.5 15937.' '92~.69 0.0
3& 0.,..2 NONIWi ~.oo 0.0 2.0 2.0 5000.0 10000.0 1000.00 0.0
3& 0.'-2 NON I'Wi 16.05 2.0 ~.O 2.0 5000.0 10000.0 ~012.50 0.0 0-.
35 0.'-2 NONIWi 16 ••2 2.0 ~.O 2.0 3750.0 7500.0 3078.75 0.0 e..o

C:)
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\IOll.tlE IlHD MSS CALCUlATIONS '011 TI£ AIIDO COIlE I'IlODUCTS

(eD,.'."uI")

INW'L£ SIZE ~IC - INlI'LE SNII'LE _TO!' - 8IlIIf'ACE CALCUlATED TOTAL c.203 TOTAL
liTE I_I .1'''''''TlON 1'1 TO" BDTTlrI IN'rilO' AIlEA \IOll.tlE ",.,. 1'1 C.203

1.1 1.1 1.1 h" .) AT INI'lE Itl ",.,. F \
SITE Itl

(cu .) b ~

.------------------------------.--------------------.---------------------------------------.-----------.-----.----------------- C

36 0.~-2 NON /lAG 24.4~ 0.0 2.0 2.0 62~.0 12500.0 7~0.63 0.0
36 0.~-2 NON /lAG 1'.74 2.0 4.0 2.0 6~0.0 12500.0 6168. 7~ 0.0
]7 0.~-2 NON /lAG 14.25 0.0 2.0 2.0 7812.~ 15625.0 ~566.41 0.0
]7 0.~-2 NON /lAG ~.\~ 2.0 4.0 2.0 7&l2.~ 156r...0 2011. n 0.0
37 0.~-2 NON /lAG 11.37 4.0 6.0 2.0 7812.~ 156r...0 4UI.41 0.0
]7 0.~-2 NON /lAG 21.40 6.0 8.0 2.0- 781~.~ 156r...0 83!J9.38 0.0
]8 0.~-2 NON /lAG 6.4' 0.0 2.0 2.0 3437.~ 611;0,.0 11oa.'9 0.0
39 0.'-2 _/lAG 1.22 0.0 ~.O 2.0 ~!>OO.O !>OOO.O 902.~ 0.0
39 0.'-2

_ /lAG
2.\6 2.0 ~.O 3.0 2500.0 7!>OO.0 40'.00 0.0

41 0.'-2
_ /lAG

3.3!J 0.0 3.0 3.0 7!>OO.0 22500.0 1884.38 0.0
4' 0.'-2

_ /lAG
12.\8 0.0 3.0 3.0 '312.~ "937.' 48'2.'7 0.0

46 0.'-2
_ /lAG

'.87 0.0 2.0 2.0 56~'.0 II~.O 16~,'4 0.0
47 0.'-2 NON /lAG '.11 0.0 2.0 2.0 2500.0 !>OOO.O 6]8." 0.0
48 0.'-2 NON /lAG '.90 0.0 2.0 2.0 3~·0 7!>OO.0 II 06. r.. 0.0
~ 0.'-2

_ /lAG
23.16 0.0 2.0 2.0 31r...0 6~.0 3618." 0.0

'I 0.'-2 NON /lAG 8.98 0.0 4.0 4.0 3437.' 13~.0 3086.88 0.0
'2 0.'-2 NONIWl 15." 0.0 2.5 2.5 43;0,.0 10937.5 4251." 0.0
'3 0.'-2 NON /lAG 24.07 0.0 3.0 3.0 2500.0 7!>OO.0 4'13.13 0.0,. 0.'-2 _/lAG 28.17 0.0 I.' 1.5 5000.0 7!>OO.0 5281.88 0.0

" 0.'-2 NON /lAG 17.76 0.0 2.0 2.0 5000.0 10000.0 4UO.00 0.0
56 0.'-2

_ /lAG
13.7] 0.0 I.' I.' 5625.0 8437.5 2896.17 0.0

57 0.5-2 NON /lAG 10.37 0.0 4.' 4.' 3125.0 14062.' 3645.70 0.0
~ 0.'-2

_ /lAG
12.;0, 0.0 4.~ 4.5 ~937., 26718.8 8516.60 0.0

'9 0.'-2 NON /lAG J 1.00 0.0 2·0 2.0 68;0,.0 13~.0 3781.~ 0.0
61 0.'-2

_ /lAG
12.61 0.0 ,.0 '.0 68".0 343".0 10836.72 0·0

62 0.'-2 NON ""6 6.\6 0.0 6.0 6.0 68;0,.0 41~.0 63!>2.~ 0.0
63 0.'-2

_ ""6
1.48 0.0 6.0 6.0 4687.' 28125.0 1040.63 0.0

6A 0.'-2 NONMG 10.14 0.0 6.0 6.0 2!>OO.0 15000.0 3802.~ 0.0
66 0.'-2 NONMG 28.00 0.0 2.0 2.0 5625.0 II~.O 7875.00 0.0
67 0.'-2 _MG 13.7' 0.0 2.0 2.0 4687.' 93".0 3220.31 0.0
68 0.'-2 NON /lAG 13 ,)4 0.0 1.0 1.0 4687.' 46117.' 1'39.84 0.0
69 0.~-2 NONMG 2.\2 0.0 7.0 7.0 46117.' 32812.~ 1739.06 0.0
71 0.'-2 NON /lAG 16.70 0.0 9.0 '.0 5000.0 45000.0 18787.~ 0·0
73 0.'-2 _1Wl 8.82 0.0 7.' 7.' 5625.0 '2187.' 9302.34 0.0,. 0.'-2 NON ""6 ,." 0.0 4.0 4.0 5000.0 20000.0 2975.00 0·0
ao 0.'-2 NONMG 9.88 0.0 8.0 '.0 3~.0 30000.0 7410.00 0.0
8' 0.'-2

_ ""6
14.97 0.0 2.0 2.0 2500.0 5000.0 1871.25 0.0

81 0.~-2 _MG 18.07 2.0 4.0 2.0 2!>OO.0 5000.0 2~8." 0.0
81 0.'-2 NONMG 2.77 4.0 7.0 3.0 2500.0 7!>OO.0 '19.38 0.0
82 0.'-2 _MG 1~.36 0.0 2.0 2.0 4375.0 8~.0 3360.00 0.0
82 0.'-2 NONMG '.37 2.0 '.0 2.0 43".0 8~.0 95'.9' 0.0
82 0.'-2 NONMG 0.77 '.0 6.0 2.0 437'.0 8~.0 J68.U 0.0
82 0.'-2 NON ""6 2.;0, 6.0 8.0 2.0 4375.0 8~.0 601." 0.0
83 0.'-2 NONMG 20.80 0.0 2.0 2.0 437'.0 8~.0 .,~.oo 0.0
83 0.'-2 _MG 9.81 2.0 4.0 2.0 4375.0 8~.0 214'.91 0.0
83 0.'-2 _MG ~.40 4.0 6.0 2.0 4375.0 8~.0 1181.~ 0.0

8' 0.5-2 NON /lAG '1.90 0.0 2.0 2.0 6875.0 '3~.0 4090.63 0.0 ~
8~ 0.'-2 NONMG 12.27 2.0 4.0 2.0 61175.0 13~.0 4217.81 0.0
85 0.5-2 _MG 7.57 4.0 6.0 2.0 6875.0 13~.0 2602.19 0.0 ~

t:.)
1-"-
f-.l.
1-......
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IIOLl.Ilf: _ Mil CllLCIl.ATlD118 FOR Til[ N.JllER COIlE 'llODUCTI

(c.,,, In"'41)

IN!P\.[ lUI MllCTIC MIl INIPU IMft.t _TOP - IUItF~CI CllLCIl.ATtD TOTM. C,2m T01M.
SITE I_I .'~MTlDN 1-' Tor BOTTon INW'IIDT ~Ilf:~ IIOLl.Ilf: """ I" C,_

1.1 1.1 1.1 (I" .> ~T INlI'L£ II) """liTE II) fw'
(eu .>

t~- .-----.-------------------------------------------------------_.-----------.-.--------------------------------------------------- !-<
19 <0.25 NON rw; 17.31 4.0 6.0 2.0 4687.5 937:1.0 4057.03 0.0
72 <0.25 NON.1Wl 46.24 0.0 6.0 6.0 2500.0 15000.0 17340.00 0.0
0\ <0.5 NON rw; 2010 0.0 6.0 6.0 7500.0 45000.0 2362.50 18.8 ..... I~

01 <0.5 NON IWl 1.32 6.0 8.0 2.0 7500.0 15000.0 <95.00 1.2 5.9.
01 <0.5 NON rw; 2.61 8.0 10.0 2.0 7500.0 15000.0 978.7:1 1.6 15.66
02 <0.5 NON rw; 2.50 0.0 <.0 <.0 6875.0 27500.0 1718.7:l 3.2 55.00
03 <0.5 NON IWl 3.35 0.0 2.0 2.0 5625.0 11250.0 9<2.19 301 29.21
0< <0.5 NON IWl 0.57 0.0 2.0 2.0 <375.0 8750.0 12<.69 5.6 6.98
~ <0.5 NON rw; 0.&6 2.0 4.0 2.0 .37:1.0 8750.0 188.13 6.7 12.60
~ <0.5 NON MAG 1.6. ..0 6.0 2.0 <375.0 8750.0 35&. n. 8.' )1.93
0< <0.5 NON rw; 1.67 6.0 8.0 2.0 .375.0 8750.0 365.)1 <.• 17.90
00 <0.5 NON rw; 0.91 8.0 10.0 2.0 <37:1.0 8750.0 199.06 701 1.013
14 <0.5 NON rw; 1.89 0.0 2.0 2.0 937:1.0 18750.0 885.9< 5.0 <•. 30
14 <0.5 NON rw; 9.89 2.0 •• 0 2.0 9375.0 18750.0 <635.9< 2.8 129.81
17 <0.5 NON rw; 1.28 0.0 1.0 1.0 5000.0 5000.0 160.00 3.6 5.76
17 <0.5

NON """
1.59 6.0 8.0 2.0 5000.0 OO.0סס1 397.50 9.6 38.16

18 <0.5 NON rw; 12.90 0.0 2.0 2.0 437:1.0 8750.0 2821.88 0.7 19.7:1
18 <0.5 NON rw; ••78 2.0 4.0 2.0 437:1.0 8750.0 1~5.63 101 11.50
18 <0.5 NON rw; 3.89 4.0 7.0 3.0 .37:1.0 13125.0 1276 •• 1 -001
19 <0.5 NON IWl 13••9 0.0 2.0 2.0 4687.5 937:1.0 3161.72 10.8 301.47
19 <0.5 NON IWl 6.19 8.0 10.0 2.0 .687.5 937:1.0 1.50.78 0.1 1••5
20 <0.5 NON IWl 5.98 0.0 4.0 4.0 .687.5 18750.0 2110301 3 8.2 229.&6
21 <0.5 NON rw; 2 ••0 0.0 2.0 2.0 2500.0 5000.0 300.00 5.3 15.90
21 <0.5 NON IWl 9.87 2.0 •• 0 2.0 2500.0 5000.0 1233.75 0.2 2.47
21 <0.5 NON rw; 11.92 6.0 8.0 2.0 2500.0 5000.0 1.90.00 0.0
21 <0.5 NON rw; 12.15 8.0 10.0 2.0 2500.0 5000.0 1518.75 -001
22 <0.5

NON """
1.8' 0.0 2.0 2.0 3125.0 6250.0 295.31 6.2 18.31

22 <0.5 NON rw; 9.27 ••0 6.0 2·0 3125.0 6250.0 u.a." -0.1
22 <0.5 NON IWl 8.10 6.0 8.0 2.0 3125.0 6250.0 1265.63 -001
23 <0.5 NON IWl 2.50 0.0 2.0 2.0 2500.0 5000.0 312.50 5.8 18013
23 <0.5 NON IWl 12.52 2.0 ••0 2.0 2500.0 5000.0 1565.00 0.1 1.57
23 <0.5 NON rw; 12.52 •• 0 6.0 2.0 2500.0 5000.0 1565.00 -001
25 <0.5 NON IWl 3.09 0.0 2.0 2.0 .37:1.0 8750.0 67:1.9. 1.0 6.76
25 <0.5 NON IWl 8.22 2.0 •• 0 2.0 .37:1.0 8750.0 1791013 -001
25 <0.5 NON IWl 6.~ •• 0 7.0 3.0 .37:1.0 13125.0 21.5.9. -001
26 <0.5 NON IWl •• 17 0.0 2.0 2.0 .687.5 937:1.0 977.3< 9.< 91.87
26 <0.5 NON IWl 6.53 2.0 <.0 2.0 • 687.5 937:1.0 1530.47 0•• 6012
26 <0.5 NON rw; 1•. 07 •• 0 6.0 2.0 .617.5 9375.0 3297 .66 0.2 6.60
26 <0.5 NON IWl 12.79 6.0 9.0 3.0 .687.5 1.062.5 .'96.'8 -001
27 <0.5 NON IWl 7.27 0.0 2.0 2.0 .375.0 1750.0 1590.31 5.0 85.aa
28 <0.5 NON IWl ••61 0.0 2.0 2.0 .687.5 937:1.0 10aO ••7 a •• 90.76
28 <0.5 NON IWl 2.08 2.0 6.0 4.0 4617.5 1a750.0 97:1.00 12.5 121.88
29 <0.5 NON IWl 1.61 0.0 2.0 2.0 5625.0 11250.0 .52.al •• 9 22019
29 <0.5 NON rw; 1.97 2.0 •• 0 2·0 5625.0 11250.0 554.06 7.7 .2.66
29 <0.5 NON IWl 1.8. •• 0 6.0 2.0 5625.0 11250.0 517.50 5.9 30.53
30 <0.5 NON IWl 2.23 0.0 2.0 2.0 5312.5 10625.0 592.3. ..0 23.69
30 <0.5 NON IWl 0.76 2.0 •• 0 2.0 5312.5 10625.0 201.88 9.7 19.56 0';
30 <0.5 NON rw; 0.88 •• 0 6.0 2.0 5312.5 10625.0 233.7:l 13.8 32.26
30 <0.5 NON rw; 3.00 6.0 8.0 2.0 5312.5 10625.0 796.8a 6.2 '9.'1 ~
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\lOU"1i: AND MSS CAl.C\UlTlCINS FOIl TI€ AUKR COll£ '~T'

CeD"t lnul4)

-.E SIlE _TIC MIS SNII'lE SNlI'lE SNl,TD' - llHIF~tE CAl.tu.ATED TDTAl. C'203 TOTIIL
SITE I_I IE'M~TlllIl 1111 T~ IOTTlII SN1I'IlOT ~RE~ \IOU,': MIS 1'1 Cr203

1.1 1.1 1.1 (141 .) ~T SNII'lE III MIS
SITE III r' ~

(cu .) f>"---------.--------------------------------------------------------------------------------------------------_.----.----.-------- l'~

30 <0.5 _MAG 0.7a a.o 10.0 2.0 5312.5 10625.0 207.1' 3.6 7 .•6
31 <0.5 _MAG 1.52 2.0 •• 0 2.0 2500.0 5000.0 190.00 3.6 6.eo
31 10.5 _MAG 0.56 6.0 a.o 2.0 2500.0 5000.0 70.00 0.0
31 <0.5 _MAG 1017 a.o 10.0 2.0 2500.0 5000.0 ..6.25 5.3 7.75
31 <0.5 _MAG 0.5. 10.0 12.0 2.0 2500.0 5000.0 67.50 0.0
32 <0.5 _MAG 1.65 0.0 2.0 2.0 .375.0 a750.0 360.'. •• 1 ...eo
32 <0.5 _MAG 2.3. 2.0 ..0 2.0 U75.0 a750.0 511.88 2.7 13.a2
32 (0.5 _MAG 1.95 •• 0 6.0 2.0 .375.0 a750.0 .26.56 13.2 56.31
33 <0.5 _MAG 2.63 0.0 2.0 2.0 5312.5 10625.0 698.5' .01 2a.6.
33 (0.5 _MAG 2.20 •• 0 6.0 2.0 5312.5 10625.0 58•• 38 5.6 32.7J
33 <0.5 _MAG 2.62 a.o 10.0 2.0 5312.5 10625.0 695.'. ..3 29.'3
33 (0.5 _MAG l.a7 10.0 12.0 2.0 5312.5 10625.0 "6.72 •• 2 20.86
33 <0.5 _MAG 0.55 12.0 1•• 0 2.0 5312.5 10625.0 1.6.09 3.' 5.70
33 <0.5 _MAG 5.a2 ... 0 17.0 3.0 5312.5 15937.5 23Ia.'1 5.2 120.58
3. <0.5

_1Wi
6.28 0.0 2.0 2.0 5000.0 10000.0 1570.00 001 1.57

3. <0.5 _MAG •• 37 2.0 •• 0 2.0 5000.0 10000.0 1092.50 -001
)5 <0.5 _MAG 3015 2.0 •• 0 2.0 3750.0 7500.0 590.63 201 12••0
36 <0.5 _MAG 2.06 0.0 2.0 2.0 6250.0 12500.0 6U.75 6.8 0.78
36 <0.5 _MAG 3.65 2.0 •• 0 2.0 6250.0 12500.0 11.0.63 5.3 60 ••5
36 <0.5 _MAG 3.3. ••0 6.0 2.0 6250.0 12500.0 1a.3.75 0.2 2.09
37 <0.5 _MAG 1.'7 0.0 2.0 2.0 7812.5 15625.0 76'.53 •• 2 32.32
37 <0.5 _MAG 5.89 2.0 ••0 2.0 7a12.5 15625.0 2300.78 5.a 133 ••5
37 <0.5 _MAG 0 ••3 •• 0 6.0 2.0 7a12.5 15625.0 167.'7 3.a 6.36
37 <0.5 _MAG 2.37 6.0 8.0 2.0 7812.5 15625.0 '25.78 0.0
38 <0.5 _MAG 0.70 0.0 2.0 2.0 3.37.5 6a75.0 120.31 a.a 10.59
39 (0.5 _MAG 0.a2 0.0 2.0 2.0 2500.0 5000.0 102.50 13.0 13.33
39 <0.5

_1Wi
0 ••7 2.0 5.0 3.0 2500.0 7500.0 88013 6.0 5.29

.1 (0.5 _MAG 1.69 0.0 3.0 3.0 7500.0 22500.0 950.63 25.0 237.66

.5 <0.5 _MAG 0.65 0.0 3.0 3.0 5312.5 15937.5 25&.,a 7.3 \8.,\

.6 <0.5 _MAG 1.05 0.0 2.0 2.0 5625.0 11250.0 205.31 7•• 21.a5

.7 <0.5 _MAG 1.37 0.0 2.0 2.0 2500.0 5000.0 17\.25 10 •• 17.al

.a <0.5 _MAG 1017 0.0 2.0 2.0 3750.0 7500.0 21'.38 \ •• 3 31.37
50 <0.5 _MAG I.a. 0.0 2.0 2.0 3125.0 6250.0 162.50 6.a 1l.05
51 <0.5 _MAG 1.2. 0.0 ..0 •• 0 3.37.5 13750.0 .26.25 13.0 55 •••
52 <0.5 _MAG 0.a7 0.0 2.5 2.5 • 375.0 10937.5 237.89 6.3 I ....

53 (0.5 _MAG 1.96 0.0 3.0 3.0 2500.0 7500.0 367.50 3.• 12.50
~ <0.5 _MAG 1.16 0.0 1.5 1.5 5000.0 7500.0 ,.a.75 •. 3 \5.00
55 (0.5 _MAG 1.21 0.0 2.0 2.0 5000.0 10000.0 302.50 2.0 6.05
56 (0.5 _MAG 1.70 0.0 1.5 1.5 5625.0 a.37.5 351.5' 3•• 1201'
57 <0.5 _MAG 0.'3 0.0 ••5 •. 5 3125.0 1.062.5 326,'5 5.6 la.3.
5& <0.5 _MAG 0.66 0.0 ••5 ••5 5937.5 2671a.8 UO.16 5•• 23.al
5' (0.5 _MAG 1• 15 0.0 2.0 2.0 6875.0 13750.0 395.31 601 2• .\ 1
6t (0.5

_1Wi
1.36 0.0 5.0 5.0 6875.0 3.375.0 1168.75 '.2 107.53

62 (o.~ _MG 0.48 0.0 6.0 6.0 6875.0 .1250.0 .95.00 11.6 57••2
63 <0.5

_1Wi
1.2a 0.0 6.0 6.0 .687.5 2al25.0 900.00 15.6 ••0 .•0

6. <0.5 _MAG \.23 0.0 6.0 6.0 2500.0 15000.0 .61.25 ..\ ••• '7
65 <0.5 _MAG ••35 0.0 6.0 6.0 .375.0 26250.0 2a,..69 0.0

~66 <0.5 _MAG 5.14 0.0 2.0 2.0 5625.0 1\250.0 1653.75 3.a 62.a.
67 <0.5

_1Wi
6 ••2 0.0 2.0 2.0 .687.5 9375.0 150•• 69 1.6 2•• 08 ~

U
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• -- - - - - - - - - - - - - - - - - - - -
\IOl.l.I'E MIl MIS CIlLClA.ATJONI "011 THE M»£. COIlE 'IIllIlUCTI

(tDntll'lu.4)

-.r IUE MllCTIC - INII'\.E INlI'LE SNWTO!' - SUlFACE CIlLClA.ATEO TOTIlL Cr203 TOTAL
liTE f.' 1E~IlATJON fIll TO!' IOTTOIl INlI'IOT AREA \IlIL\J'E - f.1 Cr203

C.J f.J f.1 <t41 .) AT SNll'I..E Itl MSS
SITE Cll

~d(cv .)

----------_._------------------------------------------------------------------------------------------------------------------- ~'"

68 <0.5 lION rIA6 3.7\ 0.0 '.0 1.0 .617.!> .6Il7.!> .3•• 77 12.!> !>••~ W
69 (O.~ lION rIA6 7.0& 0.0 7.0 7.0 .6Il7.!> nI12.!> !>a07.11 0.7 .0.6!>
70 <O.!> lION rw; 25.32 0.0 9.0 9.0 :l'OO.O 2:l'OO.0 I!>UO.OO II .• 1516.02
71 (O.~ lION rw; 2.26 0.0 9.0 9.0 !>OOO.O .!>OOO.O 2!>l2. !>O !>.2 132.21
73 (O.~ lION rw; 1-17 0.0 7.!> 7.!> !>6~.0 .2157.!> 1233.91 6.6 81 •• '
7. <O.!) lION rw; O.~ 0.0 ••0 •.0 !>OOO.O oo.0סס2 .7!>.00 1!>.0 7\ .2!>
7!> <O.!> NON rw; 3.03 0.0 •. !> •• !> 7!>OO.0 337!>0. a ~!>6.!>6 1.1 22•• 98
76 <0.5 NON rw; 0.91 0.0 •. 0 •• 0 !>OOO.O oo.0סס2 • 90.00 6 •• 31.36
&0 <a.!> lION rw; 0.51 0.0 5.0 1.0 37!>O.0 oo.0סס3 607.!>O !> •• 32.11
51 <a.!> NON rw; 3.68 0.0 2.0 2.0 :l'OO.O !>GOO. 0 .60.00 3.3 1!>0I"
II <a.!> lION rw; 3.00 2.0 •• 0 2.0 :l'OO.O 5000.0 37!>.OO •• 3 16.13
II <a.!> NON rw; 0.90 •• 0 7.0 3.0 :l'OO.O 7!>OO.0 16Il.7!> 5•• I. oil
52 <O.!> NON rw; !>ol5 0.0 2.0 2.0 .37!>.0 87!>O.0 1133.13 8.9 100.1!>
82 <a.!> NON rw; I ••• 2.0 •. 0 2.0 137!>.0 57!>O.0 305 .•• 10 .• 32.08
52 <a.!> NON rw; 0." •• 0 6.0 2.0 137!>.0 57!>O.0 IO!>.OO ~.o 26.2!>
52 <O.!> NON rw; 1.31 6.0 1.0 2.0 137!>.0 17!>O.0 2S6.!>6 0.0
13 <O.!> NON rw; 3.!>3 0.0 2.0 2.0 .37!>.0 17!>O.0 7nol9 7.9 61.00
53 <0.' NON rw; 3.7!> 2.0 ••0 2.0 .37!>.0 17!>O.0 520.31 20.6 16&.98
53 <O.!> NON rw; O.~ ••0 6.0 2.0 .3~.0 87!>O.0 126.58 17.2 21.12
I!> <O.!> NON rw; 0.70 0.0 2.0 2.0 6Il~.0 137!>O.0 2.0.63 3.7 1.90
I!> <O.!> NON rw; •. 1' 2.0 •. 0 2.0 68~.0 137!>0. 0 1.36.11 •• 6 66-10
5!> <O.!> NON IWl O.l!> •. 0 6.0 2.0 617!>.0 137!>O.0 120.31 13 •• 16.1

--------- ---------_TOTIlL 2aooooo.0 !>13••0.20

cr.
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• -- - - - - -- - - - IIII!II - - - - - - - - - -
1IOl.U'lE AltO Msa CALC\UlnONl FDIl TI£ AUliU CDIl£ "-TS

(c...t .""I.U
SNlI'\.E SUE _nc MSS SNlI'\.E SNlI'\.[ _TCW - SUllFACE CALtu.An:O TOTAL C.203 TOTH..
SITt I_, .,_nON e" T~ IDTTDIl _T AIlEA IIOl.U'lE 110\II III C.203

e.1 1.1 1.1 (11II .) AT INII'Lf ell MSS
SIn: III

(cu .)

------------------------------------------------~--------------------------------------------------------~--.-------------------

19 O.~-O.~ NOT SEP 2.72 C.O •• 0 2.0 C687.~ 9375.0 637.~ 0.0
~ .

26 0.5-2 NOT SEP 6.93 2.0 C.O 2.0 C687.~ 9375.0 162C.22 0.0
,..

IC )O.~ NOT SEP 37.~ 2.0 C.O 2.0 9375.0 18~.0 17367.19 0.0 ~
I! >0.5 NOT SEP 16.~C 0.0 2.0 2.0 C37~.0 8~.0 3618.13 0.0
19 >O.~ NOT SEP 32.aa 0.0 2.0 2.0 C687.~ 9375.0 7706.~ 0.0
19 >O.~ NOT SEP 6.~7 C.O 6.0 2.0 C687.~ 9375.0 1~39.ac 0.0
19 >O.~ NOT SEP 8 ••8 8.0 10.0 2.0 C687.~ 9375.0 1987.~ 0.0
20 >O.~ NOT SEP 38 ••3 0.0 C.O ••0 C681.~ 18~.0 180U.06 0.0
21 >O.~ NOT SEP 0.75 6.0 8.0 2.0 2500.0 5000.0 93.75 0.0
21 >0.5 NOT SEP 0.~9 8.0 10.0 2.0 ~.o 5000.0 13.75 0.0
22 >O.~ NOT SEP O.~ ••0 6.0 2.0 3125.0 6~.0 78.13 0.0
22 >O.~ NOT SEP 0.03 6.0 8.0 2.0 3125.0 6~.0 C.69 0.0
23 10.5 NOT SEP 0.21 ••0 6.0 2.0 ~.O 5000.0 26.~ 0.0
~ >O.~ NOT SEP 1.07 2.0 •• 0 2.0 C375.0 8~.0 23•• 06 0.0
~ >0.5 NOT SEP 0.33 C.O 7.0 3.0 .375.0 131~.0 108.28 0.0
26 >0.5 NOT SEP 0.86 C.O 6.0 2.0 .687.5 9375.0 201.56 0.0
26 >0.5 NOT SEP 0.5& 6.0 9.0 3.0 C687.5 1.062.5 203.91 0.0
21 >0.5 NOT SEP .6.18 0.0 2.0 2.0 C375.0 8~.0 10101.aa 0.0
27 >0.5 NOT SEP 11.36 2.0 5.0 3.0 075.0 1312!>.0 3727.~ 0.0
19 >0.5 NOT SEP 23.18 6.0 7.0 1.0 56~.0 5625.0 3259.69 0.0
31 >0.5 NOT SEP 19.70 0.0 2.0 2.0 2500.0 5000.0 3712.~ 0.0
31 >O.~ NOT SEP 15.93 C.O 6.0 2.0 ~.O 5000.0 1991.25 0.0
33 )o.~ NOT SEP 3••~ 6.0 8.0 2.0 5312.5 10625.0 916•• 06 0.0
36 >0.5 NOT SEP 0.~7 C.O 6.0 2.0 6~.0 12500.0 178013 0.0
CO >0. ~ NOT SEP 20.56 0.0 3.0 3.0 .687.5 U062.5 7228013 0.0
0 >0.5 NOT SEP .0.98 0.0 2.0 2.0 8~.0 17500.0 17928.75 0.0
65 >0.5 NOT SEP 23.91 0.0 6.0 6.0 .375.0 26~.0 15690.9. 0.0
70 >0.5 NOT SEP 3.69 0.0 9.0 9.0 ~.o 2~.0 2075.63 0.0
72 >0.5 NOT SE' 18··2 0.0 6.0 6.0 ~.O 15000.0 6907.50 0.0
75 >0.5 NOT SEP 5.98 0.0 .. ~ ••5 7500.0 33~.0 ~~.63 0.0
76 >0.5 NOT SE' 9.53 0.0 ••0 ••0 5000.0 20000.0 .765.00 0.0
78 >0.5 NOT SEP 2.03 0.0 ••0 ••0 7500.0 30000.0 1~22.5O 0.0
79 >0.5 NOT SEP 10.60 0.0 3.0 3.0 075.0 13125.0 )c78 01 3 0.0
01 >2 NOT SEP 1·30 0.0 6.0 6.0 7500.0 .5000.0 1.62.50 0.0
01 >2 NOT SEP loll 6.0 8.0 2.0 7500.0 15000.0 CI6.25 0.0
01 >2 NOT SEP 3017 8.0 10.0 2.0 7500.0 15000.0 1188.75 0.0
02 >2 NOT SEP 0.30 0.0 ••0 •• 0 6875.0 27500.0 206.~ 0.0
03 >2 NOT SEP .019 0.0 2.0 2.0 5625.0 11~.0 1178.C4 0.0
DC >2 NOT SEP 0 ••3 0.0 2.0 2.0 .375.0 8~.0 9C.06 0.0
OC >2 NOT SEP 1.00 2.0 ••0 2.0 .375.0 8~.0 218.75 0.0
DC >2 NOT SEP 0.63 6.0 8.0 2.0 .375.0 8~.0 137.81 0.0
U >2 NOT SEP 1.65 0.0 2.0 2.0 9375.0 18~.0 773." 0.0
11 >2 NOT SEP 1.59 0.0 1.0 1.0 5000.0 5000.0 198.75 0.0
11 >2 NOT SE' 1.79 6.0 8.0 2.0 5000.0 oo.0סס1 C41.~ 0.0
21 >2 NOT SEP 2.72 0.0 2.0 2.0 2500.0 5000.0 3.0.00 0.0
21 >2 NOT SEP 0.,. 2.0 C.O 2.0 ~.O 5000.0 67.~ 0.0
22 >2 NOT SE' 1.80 0.0 2.0 2.0 31~.0 6~.0 281.25 0.0 O'".J
23 >2 NOT SEP 0.7. 0.0 2.0 2·0 2500.0 5000.0 92.~ 0.0

~23 >2 NOT SEP 0.21 2.0 •. 0 2·0 ~.o 5000.0 26.~ 0.0
i.:-'
I-c.
i-'-
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IIOI.WIE AND """ CALClA.ATlClNl I'Oll THE AUlII:I COllI 'IIODUCTI

CCI..tll'lue4)

IIWL£ lUI ~TlC 11IIII INI'U ~ IAIlI'T~ - _ACI CALClLATID TOTAL Cr203 TOTAL
lITE I_I lE'AIATlllN "I TO' BOTTon SNIP'lIOT AIO IIOI.WIE - '" Cr203

1.1 1.1 1.1 (111III .) AT SNV"LE III IIASS
SITE ltl

ceq .) F •
-------------------.--------------------------------------------~---------------------------------------------------------------

~' ~

~ >2 NOT SEP 0.60 0.0 2.0 2.0 437~.0 6~.0 17~.00 0.0 U126 >2 NOT 51' I.~ 0.0 2.0 2.0 4687.~ 937~.0 3~1.~ 0.0
26 >2 NOT SEP 0.40 2.0 4.0 2.0 46&7.~ 9375.0 93.75 0.0
26 >2 NOT SEP 3.&0 0.0 2.0 2.0 46&7.~ 9375.0 690.63 0.0
26 >2 NOT 51' O.~ 2.0 6.0 4.0 46&7.~ 16~.0 164.06 0.0
29 >2 NOT 51' 3.66 0.0 2.0 2.0 ~25.0 11250.0 1029.36 0.0
2' >2 NOT SEP I.~ 2.0 4.0 2.0 ~25.0 11250.0 421.66 0.0
2' >2 NOT SEP 1.46 4.0 6.0 2.0 ~25.0 1I2~.0 416.25 0.0
30 >2 NOT SEP 1.61 0.0 2.0 2.0 ~312.~ 106~.0 427.66 0.0
30 >2 NOT SEP 0.40 2.0 4.0 2.0 ~312.~ 10625.0 106.25 0.0
30 >2 NOT SEP 0 ••2 6.0 6.0 2.0 ~312.~ 10625.0 217.61 0.0
30 >2 NOT SEP 0.34 6.0 10.0 2.0 ~312.~ 10625.0 90.31 0.0
31 >2 NOT SEP 1.03 2.0 4.0 2.0 2500.0 ~.O 126.75 0.0
31 >2 NOT SEP 0012 6.0 6.0 2.0 2500.0 ~.o l~.oo 0.0
31 >2 NOT $I' 0.17 6.0 10.0 2.0 2500.0 ~.o 21.25 0.0
31 >2 NOT SEP 0.06 10.0 12.0 2.0 2500.0 ~.o 10.00 0.0
32 >2 NOT 5£' 3.63 0.0 2.0 2.0 4375.0 .~.o 794.06 0.0
32 >2 NOT $I' 1.11 2.0 4.0 2.0 4375.0 .~.o 242.61 0.0
32 >2 NOT 5£' 0.09 4.0 6.0 2.0 4375.0 .~.o 19.69 0.0
33 >2 NOT SEP 3.00 0.0 2.0 2.0 ~312.~ 10625.0 796." 0.0
33 >2 NOT SEP 0.41 4.0 6.0 2.0 ~312.~ 10625.0 101.'1 0.0
33 >2 NOT SEP 10I~ 6.0 10.0 2.0 ~312.~ 10625.0 ~.47 0.0
33 >2 NOT $I' 1.72 10.0 12.0 2.0 ~312.~ 10625.0 4~.66 0.0
33 >2 NOT SEP 0.6~ 12.0 ".0 2.0 ~312.~ 10625.0 172.66 0.0
33 >2 NOT 5£P 0.73 14.0 17.0 3.0 ~312.~ 1~937.~ 290.66 0.0
3t >2 NOT SEP 0011 0.0 2.0 2.0 ~.O oo.0סס1 27.~ 0.0
34 >2 NOT SEP 0.32 2.0 4.0 2.0 ~.O oo.0סס1 10.00 0.0
~ >2 NOT $I' 0.76 2.0 4.0 2·0 37~.0 7500.0 142.~ 0.0
36 >2 NOT 51' 2016 0.0 2.0 2.0 62~.0 12500.0 675.00 0.0
36 >2 NOT SEP 2.37 2.0 4.0 2.0 6250.0 12500.0 740.63 0.0
37 >2 NOT SEP 2.24 0.0 2.0 2.0 7812.~ 1~25.0 875.00 0.0
37 >2 NOT $I' Ool~ 2.0 4.0 2.0 7612.~ 1~25.0 ~.~9 0.0
37 >2 NOT SEP O.~ 4.0 6.0 2.0 7812.~ 1~25.0 218.75 0.0
37 >2 NOT SEP 001' 6.0 8.0 2.0 7812.~ 1~25.0 74.22 0.0
31 >2 NOT SEP I .~I 0.0 2.0 2.0 3437.~ 6&75.0 259.~3 0.0
39 >2 NOT SEP 1.00 0.0 2.0 2.0 2500.0 ~.O I~.oo 0.0
39 >2 NOT SEP 0.41 2.0 ~.O 3.0 2500.0 7500.0 76.88 0.0
01 >2 NOT SEP 2.20 0.0 3.0 3.0 7500.0 22500.0 1237.~ 0.0
4~ >2 NOT SEP 2.02 0.0 3.0 3.0 ~312.~ 15937.~ 604.84 0.0
46 >2 NOT SEP 0.77 0.0 2.0 2.0 ~2~.0 11250.0 216.~ 0.0., >2 NOT SEP 2.68 0.0 2.0 2.0 ~oo.o ~.O 3~.00 0.0
46 >2 NOT SEP 0.46 0.0 2.0 2.0 3~.0 7500.0 90.00 0.0
~ >2 NOT SEP 2.74 0.0 2.0 2.0 3125.0 6250.0 426013 0.0
~I >2 NOT SEP 3.46 0.0 4.0 4.0 3437.~ 13~;0 116'.36 0.0
~2 >2 NOT $I' 2.31 0.0 2.5 2.~ 4375.0 10937.~ 631.64 0.0
~3 >2 NOT SEP 4.67 0.0 3.0 3.0 2500.0 7500.0 675.63 0.0
5.0 >2 NOT SEP 6.69 0.0 1.5 I.~ ~.O 7500.0 1~4.36 0.0
~~ >2 NOT SEP 3.00 0.0 2.0 2.0 ~.O oo.0סס1 7~.00 0.0 r;r.
~ >2 NOT SEP 0.74 0.0 I.~ I.~ ~25.0 "37.~ 1~.09 0.0

~
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OIOl.WIE _ MSI CALQLATlOHl FOIl TIE MMI COII£ 'IlOOJCTI

(contlnue4>

IIW'U lUI ~IC """ INIPU INlI'U _TO!' - IUIFAClE CALCI.UlTED TDTIlL Cr203 TDTIlL
liTE I_I .'''IIATlDN "I TO' IOTTon INII'IllT "IEA OIOl.WIE "T - "I Cr203

t"1.1 1.1 1.1 filii .> INlI'U liTE III -<eu .> (II eo· ,
------------------------------.------------------------------------------------------------------------------------------------- OJ'7 >2 NOT SE' I." 0.0 .., .., 312!l.0 1.062.' ~0.08 0.0
~ >2 NOT SE' 1.01 0.0 .., .., "37.' 26718.8 67•• 6' 0.0
'9 >2 NOT SE' lol8 0.0 2.0 2.0 687'.0 13~.0 .0'.63 0.0
61 >2 NOT SE' 1.06 0.0 '.0 '.0 68~.0 34J~.0 910.9. 0.0
62 >2 NOT SEP 1.4' 0.0 6.0 6.0 68~.0 .12!lO.0 1.~.31 0.0
63 >2 NOT SEP 0.09 0.0 6.0 6.0 .687.' 2812!l.0 63.28 0.0
64 >2 NOT SEP 1.89 0.0 6.0 6.0 2!lOO.0 I~.O 7oa.~ 0.0
66 >2 NOT SEP '.76 0.0 2.0 2.0 ~2!l.0 I I2!lO. 0 1620.00 0.0
67 >2 NOT SEP 1.63 0.0 2.0 2.0 .687.' 93~.0 382.03 0.0
68 >2 NOT SEP 2.00 0.0 1.0 1.0 .687.' .687.' 234 .38 0.0
69 >2 NOT SEP 0.07 0.0 7.0 7.0 .687.' 32812.' 57 .•2 0.0
71 >2 NOT SEP D.?? 0.0 9.0 9.0 ~.O .~.O &66 .2!l 0.0
13 >2 NOT SEP 2ol1 0.0 7.5 7.5 ~2!l.0 .2187.5 222!l. J9 0.0
7. >2 NOT SEP 0.45 0.0 •• 0 4.0 ~.O 20000.0 22!l.00 0.0
80 >2 NOT SEP O.~ 0.0 8.0 8.0 3~.0 JOOOO.O ~2.5O 0.0
81 >2 NOT SEP 0.9. 0.0 2.0 2.0 2!lOO.0 ~.O 117.50 0.0
81 >2 NOT SE' 1.49 2.0 •• 0 2.0 2500.0 ~.O 186.2!l 0.0
81 >2 NOT SEP 0.20 •• 0 7.0 3.0 2!lOO.0 7500.0 37.50 0.0
82 >2 NOT SEP 3.59 0.0 2.0 2.0 43~.0 8~.0 785.31 0.0
82 >2 NOT SEP 0.31 2.0 4.0 2.0 43~.0 8750.0 67.81 0.0
82 >2 NOT SEP Ool8 4.0 6.0 2.0 43~.0 8750.0 J9.38 0.0
82 >2 NOT SEP 0.50 6.0 8.0 2.0 4J~.0 8750.0 109.38 0.0
83 >2 NOT SEP 3.67 0.0 2.0 2.0 43~.0 8150.0 802.81 0.0
83 >2 NOT SEP 2.06 2.0 4.0 2.0 43~.0 8750.0 .50.63 0.0
83 >2 NOT SEP 1.33 4.0 6.0 2.0 43~.0 8150.0 290.9. 0.0
85 >2 NOT SEP 0.67 0.0 2.0 2.0 68~.0 13150.0 230.31 0.0
85 >2 NOT SEP 0.64 2.0 4.0 2.0 68~.0 13150.0 220.00 0.0
85 >2 NOT SEP 0.03 4.0 6.0 2.0 6875.0 13150.0 10.31 0.0

----------- ----------_TOTIlL 1.615.468.8 190.8~.45

••••••••••• ..........
GR.....D TOTIlL - 1.'.'.738 •• 116.8.5
FOR IlLL AUGER ••••••••••• ..........
PRODUCTS

• fVllSS, UUI Thl ,."centa,•••" .. of thl >2_. ""'at S.P' ,rOdyct lacatetl at thet utt.
• SAnPLE TOP (.)1 The top l,ve1 at the ....'1. 1nt,,,va1.
• SAMPLE BOTTOM (.)1 The "oUo_ lev. 1 0' the , ••,1, lnt'''va1.
• $AI"IPTOP - SNtP80T '.)1 The d.pth at the , ...~ .. lnt,"'W'al.
• SURFACE AREA II••)1 Th' ,u~raCt ..r •• calcul.t'd for that ,a.~l, ,it, by ."Itnlnl .. ,. ..., or

inl'wtnc. to tach of the au",. , ••~I'I
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General Summary

WILSON RIVER CHROMITE

Recent mineragraphic studies have shown that the chromite is high in

chromic oxide (Cf203 content of concentrates should be around 60%).

Because of its fme particle size, low magnesia, silica and alumina content

the material is very well suited for chrome chemicals manufacture.

The techniques used to evaluate Area A at Wilson River included jigging

of bulk samples and auger drilling. Processing of these samples via

screening and magnetic separation allowed evaluation of platinoids but has

not defined the chromite grades of the ore or chromite product quality.

693118

Chromite in Area A is liberated (but with some surface coatings) in the

size range 45 to 500 micron (0.5 rom). Above this size the chromite is

locked with iron oxides (limonite - goethite). Above 2 rom size the

gravity concentrate contains virtually no chromite and is predominantly

chrome bearing limonite - goethite.

Because of its fine size the best approach to concentrating the chromite is

to use spirals, Reichert cones or similar gravity equipment but jigs

perform poorly on mineral of this fme size and density.

Current data suggests that area A could support a 25,000 tpa chromite

operation for four years and that the grade is of the order of 4%

recoverable chromite. Samples from the drilling (in storage at

Maddington) should be used to define the final chromite product quality

and are grade (as "recoverable" chromite).
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Based on its chrome content the chromite product should be valued

around $200 per tonne while an overall range of $150 - $400 has been

predicted depending on final quality and end user application.

A schematic ore treatment circuit developed from current data and rough

costs established for a 25,000 tpa chromite production rate shows that

processing costs are very dependent on the recoverable chromite grades

of the ore.

At 2.0% recoverable chromite grades the direct operating cost is of the

order of $180 per tonne of product (at 25,000 tpa production rate.)

At 4% grade this reduces to $120 per tonne.

Capital charges are likely to run around $65 - $70 per annual tonne for a 3

year payback. Hence the project is only viable at around 4% recoverable

chromite grade. Credits from platinoids will be low.

Area C samples are now to hand and these require geological logging and

processing to establish chromite quality, ore grade, and tonnage. Initial

indications from the first sample processed show chromite grades around

6% recoverable.

It is recommended that the auger samples and selected jig products be

further examined and that budget allowances for Area A and C be set at

$20,000 and $40,000 respectively. This work should be completed inside

8 weeks from commencement and would define the product quality and

recoverable chromite grades for these areas. The potential for flotation

of fine chromite will also be examined.

2
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Additional field work is required (by a senior geologist and assistant) to

define the potential of associated leases adjacent to Wilson River. This

work requires a budget allocation of $30,000 for the initial geological

survey including preliminary sampling. The total lapsed time for these

surveys is 12 weeks and is dependent on favourable weather within that

period. The above figures include supervision via this office.

R F Blanks

Consulting Metallurgist

28th June 1988

3
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The results are presented in the Table
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Table

?LJe­
218

-0.5H.HGS.
-0. 5HAGS. \
-0.5HAGS.2
-0.5HIOS
-0.5N/HAGS.

-2. H.HAGS.
-2.HAGS. \
-2. HAGS. 2 *
-2.HIOS
-2.N/HAGS.

+2.H.HAGS.
+2.HAGS \
+2.HAGS 2
+2.N/HAGS.

228

-0.5H.HAGS
-0. 5HAGS. \
-0.5HAGS.2
-0.5HI08.
-0.5N/HAGS

-2.H.HAGS
-2.HAGS.\
-2.HAG8.2
-2.HI08
-2.N/HAGS.

+2.HHAGS.
+2.HAGS.\
+2.HAGS.2
+2.N/HAGS.

22

-0.5HAG8.2

27. \
32.3
35.7
61.3
52.0

96. \
84. \
77.7
90.6
98.7

99.6
98.3
97.7
99.6

59.5
54. \
57.6
69.6
57.4

97.5
79.3
73. \
91.8
91.\

97.3
99.7
96.2
99. \

46.8

72.9
67.3
62.0
38.7
\7.3

3.9
\4.6
20.5
8. \
0.4

0.4
1.7
2.3
0.6

38.7
42.8
41.7
29.6
\8.3

1.6
\9.3
23.3
8.2
7.0

2.7
0.3
2.8
0.9

52.2

CHROHITE/LIH.

0.3
1.9

\.2
0.9
1.\
0.9

1.2
3. \
0.7
0.8

0.9
1.4
3.6

1.9

1.0

1.0

GANGUE

30.7

0.6

24.3

693124
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Comment.

These results show that the bulk of the chromite present
is discrete from the main gangue limonite goethite. The chromite
optically appears to show little variation in composition within
grains. This was confirmed by SEM on sample 218 specifically for
the -O.5mm sizes, where more than 20 chromites within each sample
were scanned There also appeared to be little significant
difference in composition between magnetic fractions.

The association with limonite goethite usually was where
small angular inclusions of chromite were within a dominant iron
oxide host, notably in the coarser fractions. Examples are given
in the photomicrographs. Dominant chromite with minor limonite rims
was rare, as was veining by secondary limonite.

There is variation in the nature of the limonite goethite
but this has not been quantified.

4
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PHOTO 3 228 t2MM PAPTLY RERLACED CHROMIT~ IN GOETHITE.
NrC UNC. FIELD WIDTH O.54MM
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PHOTO 4 228 +2MM N/MAG. COARSE AND FINE CHPOMI1E IN GOEfHITF.
NIC UNC. FIELD WIDTH O.54MM
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F'HClTO 7 228 E< -2MM N/MAlo lONLD I HFCJMJ 1[., Nil l/NI.F IUD WJIHH I},',lMI'1

F'HOTO 8 2;:8 -0.5MM MAio I Ff<:EE CHf<:OMITE, CHF'[JMI"E IN liMON/IE,
Ff<:EE LIMONITE. NIC UNC. FIELD WIDTH IMM.
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CALLINANL
MINING & EXPLORATION

fiRST flOOR, 100 MILL POINT ROAO
SOUTH PfRTH, WA 6151
TELEPHONE 474 1505 474 1644
TELEX M 96221, fAX. 368 2197

REPORT ON TASMANIAN PROSPECT

I. INTRODUCTION

Uurln" the period covered in this Keport, the CompClny's
nlDJor exploration activity focused on its 'I'asmanian platinunl
;;roup clement (P.C.E.) prospects at the WILSON RIVER
north of KUSEIJERY. Call ina N.L. has an dO:l: interest in E.L.
24/H:>. The licence is 22 square km. in area and inc ludes
deposits formerly worked for alluvial gold and osmiridium.
This report relates only to the Company's activity on that
prospect.

2. GEOLOGY

Geological interest centres on an ultramafic instrusive
complex of dunite-harzuurgite which occurs topographicall y ~

as a long, north-south trending ridge ("Serpentinite Ridge").
Records indicate that coarse and fine ~rained osmiri~iuc and
Kold were formerly mined from shallow adits excavatcd in
fault related shear zones at several locations ",ithi" the
lease. However. most former mining activity centred 0:1 an
extensive surficial detrital unit which is best preserved on
west facing slopes of SERPENTINIfE RIDGE. A series of sub­
par[lilel. west flowing creeks, have incised iuta thi~

detrital unit and alluvial workillgs occur mainly alonG the~.

The detrital unit appears to have originated as a deep soil
cover developed over the ultramafics. This soil was
subsequently lateritised, eroded from the ridge ccest and
redeposited along the lower flanks. An area of lateritic
hardca\, is preserved in the catchment of RILEY'S CKEE~, 'Illd
an exterlsive cover of pisolitic gravel occurs on th~ ridge's
western flanks. An area of approximately 3 kilometres
square of laterite covered slopes was selected for
\,relimillary bulk sampling because 0f its accessi~illty Dnd
because extensive alluvial ""rkings occurred alenR RILEY'S
and LIPPY JANE CKEEKS.

3. SAMPLING & ASSAY PROCEDURES

jj i nee 0 s t {' if II ~ we r (' t1 u gus i II g n II L'.II: C il v d l u [ (t <l P J. C 1 t Y :
cubiL rnetrL', reuch: 0 metres). S.i:'_(·~ wert' sf"leCled tu tcst
both creek-beds ond slupe materials. Where possible samples
of approximotely U.5 cubic metres were taken at one metre
verticRI tntervals. In creek-ueds depth to weathered
bedrock was tound to vary from 2 til ,nore tnan 5 metres. 00
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~love sites bedrock was not reached using tile excavator but
Subse4uent tests using a power auger and portable percussion
drill showed that depths ranged from 7.~ metres on the lower
slopes,to l4.5 metres at the top of the spur dividing LIPPY
JANE and KILEY'S CKEEKS. Surface hardcap and loose
pisol itic gravel range in depth from 0.75 to 2.0 metres.

A mobile (wet gravity) concentrator was used to process bulk
samples on site.

Some difficulty was experienced in dispersing sandy clays
which tended to "ball" in the trammel. Also coarse grained
osmiridium has a tendency to hang in the plant causing
contamination of subsequent samples. Only a minor
proportion of the avai lable chromite was extracted during
bulk sampling as the small sampling jig was adjusted
principally to extract gold and osmiridium metal. The total
heavy mineral fraction (greater than 3.9 s.g.) is estimated
to have varied from 10% to 20% of bulk materials. In
lateritic gravels this proportion of H.M.F. is probably
higher and crushing of oversize would increase the
proportion of fines recovered. Thirty-six heavy mineral
concentrates, each weighing about 5 kgs •• were returned to
Perth for analysis.

All visible gold and osmiridium metal was removed from ~
concentrates by careful hand panning.

The heavy mineral concentrates were then agitated and washed
through a 75 micron sieve. Fines so produced were dried
prior to weighing and prepared for mineralogical and
chemical analysis. Drie~ and deslimed concentrates were
split at 500 microns producing coarse and fine sand size
fractions. These were magnetically separated into high,
medium and low magnetic products.

Size and magnetic products were sub-sampled (200 gms.) and
ana lysed for platinum group elements (Pt. Pd, Rh, Ru, as,
Ir), gold and silver. Thirty of the!.e sub-samples were also
submitted for assay of chrome-iron ratios. Mineralogical
examination of rock samples and composite concentrates of
heavy minerals was undertaken by means of optical and
scanning electron microscopes.

RESULTS

I. Colloidal gold particles (approximately 2 x 2 microns)
were abundant In all slime fractions (less than 75
microns) optically examined. The largest particle
observed under the scanning electron microscope was 6 x
'j microns. Particles of this size would not be visible
to the naked eye and concentration bYligging is not
I Ikel y to have occurred.

(;old assays at 30 slime fractions waahed from
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concentrates range lrom a low of 0.U3 ppm to a high of
'LI» ppm with an nvernge of l.OIJ ppm.

I.. The quantity of osmiridium metal recovered from bulk
samples ranged from trace amounts to U.41. gms per cubic
metre. Samples token in alluvial workings at RILEY'S
CREEK contained the most metal including grains up to
201m x 201m in size. More significant perhaps were
volues up to 0.22 gms per cubic metre recovered from
the extensive detrital unit, upslope of creek workings.

J. Chrome/iron ratios indicate consistently high chrome
values in the bulk of chromite present (mean value =

57.16% of 12 moderately magnetic fractions).
Composition of chromite determined by electron
microprobe analysis of 40 randomly selected grains in
the fine sand size, moderately magnetic product,
averaged 69.70% Cr203. The moderately magnetic product
constitutes 47.8% of the total heavy mineral fraction
sampled.

4. The low magnetic product represents 25% of the heavy
mineral concentrates sampled. While high P.G.E. values
occur sporadically in the medium magnetic product, such
values are consistently high in the low magnetic
product, especially in the finer sand fractions
(-500um).

Iridium values range from a mean of 2.85 ppm (6
samples: range 1.30 ppm to 5.70 ppm) at LIPPY JANE
Site I, to a mean of 5.28 ppm (7 samples: range 1.60
ppm to 13.0 ppm) at LIppy JANE Site 2. At LIPPY JANE
Site 3, where depth of profile was tested to 7.5
metres, iridium recorded a mean of 10.75 ppm (8
samples: range 1.00 ppm to 35.0 ppm). Iridium values
at the RILEY'S CREEK sites (1.2 km south) are higher
with a mean of 14.05 ppm (10 samples: range 3.1 ppm to
28.0 ppm). Sixteen comparative assays of Iridium
Osmium indicate that these metals occur within the
chromite approximately in a one to one ratio.
Ruthenium values in the low magnetics ranged from a
mean of 1.17 ppm in the 21 LIPPY JANE samples to an
average of 2.62 ppm in the 10 RILEY'S CREEK samples.
Similarly, platinum averages ranged from 0.45 ppm to
1.07 ppm.

Total platinoids contained in the low magnetic product
range therefore from approximately 7.5 ppm in the LIPPY
JANE samples to 12 ppm in the samples from RILEY'S
CREEK.

Probe allolysis has :1I<licuted that irllliulIIJosmium values
are related to discrete inclusions of tl,ese metals
within chromite gr'l,ns. This is imp"It"nt, since It
implies thut release :nay be achieved by ~rinding.
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Ulle corlCclltrale sample relurr,ed iridium valu~s of 7.UUI,
ruthenium 1.4:t anu platinum values of 2.7 ppm. In view
of tile unusually high values obtained in this sample It
has been omitted from calculations of nvcraRes.
Chromites which occur In this area are known to
occasionally release abundant osmlriuium after
grinding.

DISCUSSION

I. The areal extent and thickness of the chromite,
osmiridium and gold bearing materials, indicate the
possibility of a major resource. The lateritised
detrital unit is known to occur over an area of at
least 3 km square. Its depth at sites tested ranged
from 2 to 14 metres.

2. Concentrates from lateritised and clay-sand components
returned high chrome, iridium, osmium, values with
lesser ruthenium and platinum values. The high grade
chromites and P.G.E. bearing low magnetic products are
easily concentrated and separated as shown by testing.

3. Abundant colloidal (i.e. clay-size) gold particles have
been observed in slime fractions of samples collected
from sites over one kilometre apart. The average assay
value of this fraction was 1.08 ppm, which may be
significant considering the volume of clays present in
the bulk material.

4. The high P.G.E. values in low magnetic chromites at
RILI::Y'S CREI::K raises the issue of "hard rock"
exploration. It is clearly desirable that some
drilling of shear-zone targets be budgeted for in 1986­
87.

PROPOSED EXPLORATION 1986-87

The Directors believe that results of the preliminary
programme are very encouraging. They have determined that
Callina will spend the necessary funds to conduct II systemic
sampling programme at RILEY'S CREEK during the coming field
season. As part of this programme a wet gravity plant will
be installed with a view to producing bulk concentrates for
further evaluative tests.

The !loard believe that til(' Company's moin objective is to
prove an alluvial reserve and endeavour to achieve an earl)
cash flow. Where the sampling programme Indicates likely
hard-rock targets provision will be made for drilling.
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Proposed Works Programme (1987).

STAGE 1

It is propoaed to establish a primary grid with a four kilometer
baseline om a bearing of 310 degrees. This would enable easy
access to all parts of the EL. Three 1800m long lines would be
cut perpendicular to this baseline. They would be spaced 250m
apart and centred on the ridge between Three Mile Creek and Riley
Creek (Figure 1.)

These lines would be sampled by auger drilling at 50m intervals
for areas close to the base line, and at 100m intervals towards
the end of the gridlines. A bulk sampling of surface materials
would utilise the same grid co-ordinates.

STAGE 1.

If the results from stage 1 of the drill programme are
encouraging two extra lines, one either side of baseline will be
cut. These will be 2km long and located towards the southern end
of the baseline. Additional lines perpendicular to the baseline
will be cut to cover the area between Riley Creek and Trinder
Creek. (Fig\lre 2.)

Further sampling would be as for stage 1.

SAMPLING

A tractor mounted Edson Series 2000 A Drill Rig has been
purchased and fitted with an Edson Series 120mm I.D. reduction
box to handle a 100mm hollow core auger. (Figure 3) The auger
holes will be drilled to the bedrock, an estimated maximum depth
of 20m. The core will be removed, placed in trays and labelled,
ready for processing in the field laboratory.

Bulk sampling is also to be done in the field. A mobile. wet
gravity separator will be on site to process approximately 20
cubic meters of lateritic material from several sites. This unit
has three jigs and is larger than the one used previously. It
should remove nearly all of the high specific gravity material.
This bulk concentrate will give an indication of the total
percentage of heavy minerals in the deposit. Concentrates will
be placed in drums and shipped for analysis.



FIELD LABORATORY

SAMPLE SIZE

2
2 x 0.015
0.03 tonnes
30kg

=

=

=

(diameter/2)2 x xlength
0.1/2 ~ 2217 x 2
O.OlSm=

•
Volume of core sample •

i Percentage Weight of Water Determination

Approximately one third of this sample will be used.

ii Percentage weight of size fractions

Proposed sample of core every 2m.

Representative samples of the dried sand fraction from selected
sites are to be sieved and size distribution recorded. Size
fractions are to be sub-sampled for P.G.E. analysis

A bulk sample will be weighed on the mechanical scale and then
dried overnight. The sample is weighed again and the weight of
water in the sample determined. The sample csn then be dispersed
and textural analysis carried out.

Estimates S.G. of sample
therefore mass of sample

i determine percentage weight of water in the bulk sample.
ii determine percentage weight of size fractions (half phi

intervals)
iii separate sample in to three fractions of varying magnetic

properties.

It is proposed to set up a laboratory at the camp to:-

a wet drum magnetic separator
a sieve shaker and nest of sieves
an electronic balance, 6kg capacity, 19 accuracy.
a mechanical balance, 20kg capacity
a hammer mill
a mixer to slurry the sample
a filtration unit for fine particle removal

See figure 4 for proposed layout.

The equipment purchased for the laboratory includes:-
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The low magnetic slurry is then passed through a fine sieve and
filter to remove the solids.

All three magnetic fractions are then dried and weighed. Sub­
samples are to be taken from each fraction for P.G.E. analysis.

The slurry is passed sgain through the magnetic separator, this
time with a current applied to the magnet. This removes the
moderately magnetic material. The discharge is recycled until
no more medium magnetics are removed.

Sections of core sre to be placed in a mixer and slurried. This
slurry is passed through a series of coarse sieves, the finest of
which is 2mm. The slurry is fed into the magnetic separator for
the first pass with no current applied to the magnet. This
removes the highly magnetic particles. The tailings are fed back
into the holding tsnk and recycled until no more highly msgnetic
particles are removed.

6 9 " .; .) (~
V ..L. -c..> t.~

Magnetic Separationiii
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MINING EQUIPMENT

SETTING THE STANDARD
INTERNATIONALLY

Heavy Duty Construct Ion

Economical Operation

Dependable Performance

• Proven Service Record

Internat ionally Accepted
Vacuum Sample
Recovery System

Dt.·signetl for -- AUGER DRILLING

- VACUUM SAMPLING

- ROTARY AIR BLAST

- CORE DRILLING
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(Sampling)

Costean Locations

Costean Geology

Sample Location

Drillhole Locations

EJ.. Loca t ion
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The Costeans ~ Lippy Jane/Riley Creek.

See SAMPLING & ASSAY PROCEDURES at the front of the report. The
costeans were dug in a clayey sand with a relatively high
proportion of heavy minerals. The top 1m of each hole was
generally lateritic gravel although hard cap does occur. See
DWG.2 for the general cross-section of a costean.

Costean locations and sample numbers taken at each site are shown
on DWG 4.

The AHG co-ordinates for the sites are listed below.

----------------------------------------------------------------
SITE NORTHING EASTING SAMPLES

Lippy Jane 1 5 377 025 367 680 WC 1-8
2 5 377 035 367 635 WC 9-15
3 5 377 095 367 660 WC 16-23

Riley Creek 1 5 376 840 368 340 RC 1-3
2 5 376 815 368 315 RC 4
3 5 376 980 368 420 RC 5-6
4 5 376 980 368 395 RC 7-8

""5 5 376 980 368 370 RC 9-11
6 5 377 060 368 370 RC 12

Individual sample descriptions were not recorded as all samples
were similar. A red colour clayey sand with an estimated 10-20%
of heavy minerals. mostly magnetite and chromite.



two holeB 1m apart. only one washed and despatched
for aBsay.
a-l.5m lateritic gravel.
1.5-7.6m clay with laterite fragments.
1.6m serpentinized dunite,

sample washed despatched for assay.
a-l.2m laterite gravel.
1.2m-7.3 clay with laterite fragments.
7.3 serpentinized dunite.

two holes 1m apart, only one washed and despatched
for assay.
a - 1.Sm later~tic gravel.
1.5 - 8.6m clay with laterite fragments.
8.6m serpentinized dunite.

b) Non coring bit - sample washed despatched for assay,
1.2m - 1.Sm clay With laterite fragments.

L:lQI>Y Jane 2,

LiPIlY Jane 1.

b) Diamond drill non coring bit - washed and despatched for assay
a - 1.Sm lateritic gravel.
1.5 - 8.5m clay with laterite fragments,
8.5m serpentinized dunite.

a) Auger:

Sample deta~ls. locat~on see Drawing 1.
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(Analytical Results)

Bulk Sample Reduction

Mineralogical Examination

Weight Percent Magnetic Fract·ions

Au & PGE Analysis Results

Cr & Fe Analysis Results
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BULK SAMPLE REDUCTION

No quantative data concerning the reduction of bulk samples to
heavy mineral concentrates is available. A 500kg sample was
processed by a mobile (wet gravity) concentrator on site. As
the small jig (JOcm x 30cm) was adjusted principally to extract
gold and osmiridium, the majority of the heavy minerals were
discharged with the tailings. Approximately 20kg of heavy
minerals sand was retained by the jig from each bulk sample and a
5kg sub-sample was returned to Perth for analysis. Heavy
minerals were easily visible in the tailings and it is estimated
by visual inspection that the bulk sample contained 10-20% heavy
mineral s (SG>3.9).

ANALYTICAL RESULTS

The following pages contain

i the gold assays of the slime fractions
ii the P.G.E. analysis of the low magnetic fractions taken from

the costeans at Lippy Jane and Riley Creek.
iii a report on the probe results of 40 selected chromite grains
iv the chrome/iron rationa of 30 sub samples
v a mineralogical report on rock samples. heavy mineral

concentrates and pan concentrates.
vi the data set of all samples analysed for gold. silver and

P.G.E.'s
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PG'" Gold
RC I 0.2 0.4
RC 4 96.3 0.5
RC 7 41.6
WC 4 1.4 <0.1
WC 7 10.8

4. Numerous small particles of free gold have been found in the
slimes sample derived from the composite concentrate, one
particle has been found also in the -38 urn fraction.

O~ ROCK SAMPLBS (JJ 1911,
CONCBNTRATB (JJ 19101, AND
we 4, we 71 ~ROM TASMANIA.

Average Ra nge: min. max.

Cr203 69.70 66.70 72.21
L"eO 16.58 13. 30 2 I. 16
MgO 8.42 4 .63 I I. 12
A1 20 3 4.41 2.58 8. 17

V20 3 0.13 n.d. O. 3 I
MnO 0.66 n. d. 2.01

6. Weights of PG" and gold in pan concentril tes ( mq ) :

3. One grain of iridos..ine has been found as inclusion in
chromite in the moderately magnetic 250 um - 2 mm fraction of the
composite concentrate.

5. Co.position of chrolDite has been determined by electron
microprobe analysis of 40 randomly selected grains in the
moderately magnetic 250 urn - 2 mm fraction of the composite
concentrate (\ wt):

2. One grain of auricupride, CU3Au, and one grain of iridoslDine ~

were found in the examined portion of the sample of serpentinised
dunite. The sample contains also chromite, magnetite, awaruite,
native nickel and native zinc (?). No gold or PGM were found in
the sample of serpentinised harzburgite.

I. Two rock samples, 10 sized and magnetically separated
fractions of compos ite heavy minerill concentrate, and 5 pan
concentrates were investigated for presence of platinum group
elements minerals (PGM) by means of optical microscopes and
scanning electron microscope equipped with x-ray energy
dis pe rs ion s pe ct rome te r.

SUMMARY

RBPORT OM MINBRALOGICAL BXAMINATION
JJ 19121, COMPOSITE HEAVY MINBRAL
PAN CONCENTRATES (RC 1, RC .. , RC 7,
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The a 1m of the study was:

The samples were processed under the submitted numbers, or, in
their absence., internal numbers were allocated:

191011
1910/2A

/2B
/2C

1910/3A
/3B
/3C

1910/4A
/4B

1910/5
1910/6
WC 4, we 7

JJ 1911
JJ 1912

10 sized and magnetically separated fractions
concentrate of heavy minerals, and 5 pan
received for mineralogical examination.

Composite concentrate fractions:
+ 2 mm JJ

2 mm - 250 um strongly magnetic JJ

moderately magnetic
weakly to non-magnetic

250 - 90 um strongly magnet ic JJ

moderately magnetic
weakly to non-magnetic

90 - 38 um strongly magnetic (hand magnet) JJ

remainder
-38 um JJ

slimes JJ

Numbers nf the pan concentrates, RC 1, RC 4, RC 7,
were retained.

3. pan concentrates: to separate the PGM and determine their
we ight.

2. composite concentrate of heavy minerals: to investigate
presence of PGM with special attention to PGM inclusions in
chrom i te;

to determine the average chemical composition of chromite;

l. rock samples: to investigate presence of platinum group
elements minerals (further PGM) or minerals that could be
related to platinum group elements (further PGE)

mineral isat ion;

Rock samples:
dark rock (serpentinised dunite?)
light rock (serpentinised harzburgite?)

Two rock samples,
of a compos i te
concentrates were

INTRODUCTION
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MBTBOD

Rock samples.

Composite concent~ate.

of chromlte in the polished section
2 mm - 250 um moderately maqnetlc

with electron microprobe.

40 ~andomly selected grains
of sample JJ 1910/2B (i.e.
fraction) have been analysed

The sized and magnetically sepa~ated f~actions of the composite
concent~ate of heavy minerals, except the + 2 mm fraction and
sl imes, have been mixed with A~a Idi te and CaS t into 30 mm

diameter blocks. The 90 - 38 um fraction was fi~st sepa~ated with
a hand magnet into a strongly magnetic and less magnetic

f~action. The slime cake was impregnated with A~aldite and a
polished section has been p~epa~ed in the usual manner. All

polished sections were scanned with the GeoSEM in such a way as

to ensure complete coverage of the whole section and detection of

any outcropping PGM pa~ticle larger than 5 um. It is expected
that eve~y pa~ticle larger than 2 um has been found. GeoSEM

investigation was in some cases preceeded by observation In
reflected light in o~der to get info~mation on the general
cha~acter of the sample and character of introduced a~tefacts

(metal shawings from machinery, etc.).

~~c

1.0J

Several fragments of each sample were cut into small slabs and
su i tab Ie na tural f~acture su~faces or smoothly ground su~faces

investigated with GeoSEM. Large ponion of each sample has been

crushed and panned by M~. Creasy. The concentrates have been then
mounted on Pe~spex sl ides and also investiga ted wi th the GeoSEM.

Recove~y of heavy mine~als f~om ha~d ~ocks by c~ushing and

panning, which has been popular for a long time especially in the
USSR, has the advantage over slabbing in la~ge volume of

processed rock and so mine~als occu~ing even in ve~y small
amounts can be detected. The disadvantage is possibility of

significant losses during panning and loss of paragenetical
information.

The samples we~e investigated by means of ste~eomlc~oscope.

~eflected light mic~oscope, scanning elect~on mic~oscope equipped
with x-ray energy dispe~sion spectrometer (GeoSEM), and elect~on

probe microanalyser (electron microprobe).
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69315?

Pan conc.nt~at.8.

All manageable g~a ins of e-ecognisable PGM have been hand-picked
and theie- total weight in each sample detee-mined. The c-esults !lc-e
in some cases only approximate as it pe-oved impossible to e-ecover
all very small grains or to remove all adhec-ing foreign material.

RESULTS

Rock samples.

JJ 1911, se~pentinised dunite (1).

GeoSEM and reflected light microscope investigation of slabs
indicated magnetite, chromite, and awaruite (a Ni-Fe alloy) as
the major ore minerals and presence of trace amounts of native
niCkel, galena (7), acanthite (A9 2S), covellite and possibly
native zinc (one minute grain completely enclosed in chromitel.
One grain of a Cu - Au - Ag mineral, most probably argent ian
auricupride, CU3Au, 6 x 15 um in size, has been found in a very
thin veinlet of fibc-ous magnetite. Auricupride, which is a rather
c-ac-e minec-a~, is known only from gold deposits in ultramafic
~ocks.

One fe-ee g~ain of iridos.ine, 25 x 20 um, has been found in the
concentc-ate panned from the c~ushed matec-ial.

JJ 1912, serpentinised harzburgite (1).

GeoSEM investigation of slabs indicated chc-omite as the most
abundant o~e minec-al, followed by magnetite. Some fc-actue-e
su~faces have coating of a Fe - Mn oxide. Investigation of panned
concentrate indicated even greater pc-eponderance of chc-omite.
Cassiterite and sphalerite are vec-y rac-e. One roundish grain,
about 10 um in diameter, with composition Ag ) Au ») Cu = Zn has
been found on the Perspex slide outside the adhesive tape used
foe- mounting the grains. While this is not a pc-oof in itself,
this and the composition of the gc-ain suggests contamination fc-om
jewele-y (foe- this reason I do not wear any Jewelry myself but
contamination at this size scale is global). No PGM have been
found.
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693158

JJ 1910, co.posit. concentrate of heaYy .inera1••

As all the samples al:e vel:Y much the same only unusual featul:es
have been de sc l:ibed .

JJ 1910/1, +2 •••

The sample has been investigated only visually.

JJ 1910/2A, 2 mm - 250 um, Btl:ong1y magnetic.

Magnetite, maghemite, hematite after magnetite (all these
minel:als contain an appl:eciable amount of Cr and al:e
indistinguishable in the GeoSEM), chl:omite. One gl:ain of xenotime

~

has been found enclosed in "magnetite".

JJ 1910/28, 2 m. - 250 urn, moderately magnetic.

Chromite, magnetite and its oxidation pr:oducts, rare xenotime,
zil:con. One grain of iridos.ine (Os> Ir > Ru, tr. Pt), approx.
30 x 30 um "in size, has been found completely enclosed in
chromite.

40 randomly selected gl:ains of chromite have been analysed with
electl:on micropr:obe. Average and l:ange of the compositions is
given below. Frequency plots of the individual analyses
(separately for each element) appears to be unimodal what
suggests that there is only one population of chromite in the
sample and the composite sample seems to be a good repl:esentation
of the individual samples that have been composited. Lal:ge number:
(> 100) would be required for confirmation.

Chrom i te compos i t ion:

Average Ra nqe: min. ma x.

Cr: 2°3 69.70 66.70 72021

FeO 16.58 13. 30 21.16
MgO 8.42 4.63 1 I. I 2

A1 2O) 4.41 2.58 8.17
V20 3 O. 13 n . do O. 3 I
MnO 0.66 nod. 2.01
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693159

JJ 1910/2C, 2 •• - 250 u., weakly to non-.aanetic.

Chromite, hematite, goethite, and possibly other products of
oxidation of magnetite.

JJ 1910/3A, 250 - 90 um, strongly magnetic.

Chromian magnetite and its oxidation products, chromite. Surface
contaminated ... ith ·Linc chloride, lead bromide, Hg - Te - Zn
compound, metallic nickel. Lead bromide contamination occurs in
all samples (lead bromide from car exhausts is ubiquitous in
the atmosphere).

JJ 1910/38, 250 - 90 um, moderately magnetic.

Chromite, oxidation products of chromian magnetite.

JJ 1910/3C, weakly magnetic to non-magnetic.

Chromite, oxidation products of chromian magnetite, trace amounts
of zircon, cassiterite, monazite. Chromite has been found also as
inclusion in zircon.

JJ 19lO/4A, 90 - 38 um, strongly magnetic (hand magnet).

Chromian magnetite, chromite, traces of monazite. Po-Bi-Se
and Bi-Pb-Se-S?-Cu phases are most likely contamination.

JJ 1910/48, hand aagnet non-magnetic.

Chromlte, (nidation products of chromian magnetite, traces of
cassiterite, zircon, thorian monazite.

JJ 1910/5, -38 um, not separated magnetically.

Chrumlan magnetite and its oxidation products, chromlte. traces
elf pyrite, covellite, ZIrcon, monaZite, gold, sphalerite,
arsenopyrite, and barite. Barite could be part of the sample,
sphalerite and arsenopyrite are most likely contaminants. Brass,
copper, and nickel shawings and globules of solder are certainly
extraneous. Only one but relatively large (55 x 20 Utll) particle
of free gold has been found.



JJ 1910/6 • • 1i....

* indicates presence in/on PGM or gold of limonite ~nd other

miner~ls which could not be removed by treatment WIth sodium

citrate followed by hot hydrochloric acid.

Six fragments of dry f il ter ca ke have been impregnated w 1 th

Araldite and made into a polished section. The well impregnated

parts took good polish but only some grains were polished in the

poorly impregnated parts.

69DIGO

0.4

O. 5

<O. I

we ight (mg)

PGM Au

0.2
96.5*

41.6*

1.4
10.8*

RC 1

RC 4
RC 7

WC 4

WC 7

Sample

Pan concentrates.

The gold particles are mostly about 2 x 2 um in size, the largest

found being 6 x 5 urn. 14 particles were measured before recording

was given up because of thoughts about contamination. Discussion

with Mr. Creasy has since indicated that the gold is really part

of the sample and the sample wi 11 be studied in more detail at a

la ter da te.

It was not possible to collect illl of the smallest particles by

repeated panning in a Petri dish and removing the particles by

hand. The idea that the amount of PGM/PGE present either as

inclusions In chromite or In the crystal lattice of chromite or

other common minerals could be determined by hand-pickinrj the PGM

and assaying the rest of the sample therefore seems to be

unworkable. It appears that there will always remain enough

minute, microscopically unidentifiable PGM to make such analysis

completely unreliable. Methods for two-staQe selective

decomposition should be investigated. The selected method would

Non-opaque minerals, chromlte, chromian magnetite and its

oxidation products represent the bulk of the material. Particles

of free gold are relatively abundant suggesting that the Au

content of the sample must be in tens of ppm (g/t). Numerous

grains of sulphides Cu, Bi, re, and Se bring out the question of

possibILity of cross-contamination from samples previously

processed by the laboratory.
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ideally work like this: free PGM would be selectively
quantitativsly dissolved and PGE determined, then the rest of the
sample would be quantitatively decomposed (probably by fusion.
chromite is a very refractory mineral) and PGE again determined.
The two figures would then represent the amount of PGE readily
available for recovery and the amount of PGE that possibly could
not be recovered or at high cost.

CONCLUSIONS

1. One grain of argentian auricupride has been found in thin
magnetite veinlet in a slab cut from the sample of serpentinised
dunite. One grain of iridos.ine has been found in pan concentrate
from crushed material. Other minerals present: abundant chromite,
chromian magnetite, frequent awaruite, rare native nickel,
covellite, possibly native zinc. Of these only magnetite and
chromite were recovered into the pan concentrate. Only chromite
and magnetite were found in the serpentinised harzburgite.
However the area of the surfaces examined with the GeoSEM is
statistically insufficient to give val id proof of absence of gold
or PGM.

2. One grain of ruthenian iridos.ine, appeal!. 30 l! 30 um in size,
has been found completely enclosed in chromite in the moderately
mag net i c 2 50 u m 2 mm s i z e f rae t ion 0 f the com po sit e
concenteate.

3. Numerous small (mostly about 2 x 2 um) particles of free gold
have been found in the slimes filter cake, one 55 x 20 um
paeticle in the -38 fraction of the composite concentrate.

4. Electron microprobe analysis of 40 randomly selected geains in
the moderately magnetic 250 um - 2 mm size feaction of the
composite concentrate gave the following results (~wto):

Ave cage Ra nge: min. max.

Cr 203 69.70 66.70 72.21
i"eO 16. 58 13. 30 2 I. 16
MgO 8.42 4 .63 J 1 . I 2
Al 20 l 4 . 4 I 2. 58 8.17

V20 j O. 13 n. d. O. ] I

MnO 0.66 n.d. 2. 0 1

i"requency distribution plots foe individual elements appear to be

unimodal what sUQgests that there is only one population of
chromi te in the sample and tha t the compos i te sample seems to be
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a good representation of the composited samples.

5. Manageable particles of gold and PGM were hand-picked from the
pan concentrates and their total weight in each sample
determined. For results see text. It proved practically
impossible to collect all of the very small particles. The amount
of PGM/PGE present either as inclusions in chromite or in the
crystal lattice of the rock-forming minerals cannot be therefore
determined by simply removing the visible PGM by hand and analyse

the rest of the sample. Selective decomposition has to be
applied.
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REFERENCE NUMBER 218.0/861393 ORDER No LE'ITER PAGE I
...................... , I"-i

(;

NSAHPU Au Pt Pd Rh Ru IT
NUMBER ppb ppb ppb ppb ppb ppb
................................*** ** ********..** ******** .

COHP - 2000+250 HIGH 8 5.3 . 3.5 4.8 26 24
COHP - 2000+ 250 MED 14 5.2 1.1 3.5 42 39
8IIP - 2000+250 HOH 11 2.5M 1.3 120 2.3K 14M
COHP - 250+290 HIGH [3 8.9 Lo 2.4 27 51
COHP - 250+ 90 MED 23 5.1 1.5 3.0 30 45
RC I - 2000+250 HIGH ~ 4.8 0.9 3.7 :.2 54
RC 1 - 2000+250 liED 7 6.5 3.6 5.4 50 57
RC 1 - 2000+250 HON I 1 4.7 1.6 4.0 49 65
RC 1 - 250+ 90 HIGH 17 6.4 5.2 7.4 27 17
RC 1 - 250+ 90 'ffiD 5 3.5 0.7 3.4 :.3 34

RC 4 - 2000+250 HIGH 15 3.9 1.3 3.2 32 31
RC 4 - 2000+250 MED 16 5.7 2.9 5.6 49 48
1e'4 - 2000+250 NON 11 150 1.9 39 1. HI 7.C»i
RC 4 - 250+ 90 HIGH 22 4.6 0.9 2.8 31 20
Ie 4 - 250+ 90 KED 13 40 5.2 18 330 l.IM
RC 7 - 2000+250 HIGH 2 0.3 (0.1 1.2 17 7. 1
W; - 2000+250 Kl!D 1.2H 130 2.6 24 800 3.711

',?/ - 2000+250 HOH 17 1.5K 1.8 130 3.311 1711
RC 7 - 250+ 90 HIGH 63 12 (0.1 1.8 26 32
RC 7 - 250+ 90 MED 370 5.8 2.1 4.6 46 41

1«::4 - 2000+250 MED 9 8.2 1.0 4.0 48 51
1«:4 - 2000+250 HOH 8 5.2 0.9 4.3 47 42
I«: 4 - 250+ 90 HIGH 190 3.9 1.4 2.6 27 29
I«: 4 - 250+ 90 liED 52 20 1.7 4.9 56 290

-I«: 4 - 250+ 90 HOH 2.1M I. OM 9.7 150 4.6M 2311 .
1«:7 - 2000+250 HIGH 77 3.7 0.3 3.0 29 21 cr-
1«:7 - 2000+250 MED 27 4.6 0.6 3.8 41 34 e.o
I«: 7 - 2000+250 NOH 12 8.4 0.7 5.2 80 160 c.)
I«:: 7 - 250+ 90 HIGH 80 43 (0.1 10 240 800 ~.c.

I«:: 7 - 250+ 90 MED 5 5.2 2.9 4.6 39 45 OJ
.... ..,

THE LITTER '!'l' AITER A RESULT I!'lPLlES PARTS PER I1IU.IOH.
~'-'

A •( • IS rRO~TOr A RESL~T IMPLIES LESS THAN.

t
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REFER L';C ~ ~'-"'ffiEf : 1~. C· Sbd93 ORDER No LETITR P.~GE I
II ••• II ...................+++............................................ II •• II ......................................................II ••••••••••

t<"' .....

SAKPLE Cr203 Si02 Fe203 Ti02 A1203 Cao 1'180 B S Sb C.
IRI4BD % % % % % % % ppm % PpIII c._
.................................................................................................................................
(XIfP -2000+250 HIGH 21.8 0.9 69.5 0.04 1.77 (0.01 2.76 (100 0.34 ( I
(JIIP -2000+250 MED 50.6 0.5 37.2 0.07 3.37 (0.01 5.69 (100 0.20 2
(XIfP -2000+250 NON 46.4 0.7 44.0 0.07 3.10 (0.01 4.89 (100 0.20 ( 1
CXItP - 2SO+ 90 HIGH 27.4 0.9 67.0 0.04 1.30 0.03 2.96 (100 0.32 10
CXICP - 2SO+ 90 ME!> ~ 60.2 0.5 31.7 0.06 2.67 (0.01 5.90 (100 0.18 ( I
RC 1 -2000+250 HIGH 24.2 1.1 72 .4 0.06 1.92 (0 .01 2.86 (100 0.34 ( 1
IC 1 -2000+250 KED '17 ·58.6 0.7 33.6 0.04 3.46 (0.01 6.47 (100 0.16 ( 1
RC 1 -2000+250 NOS_ 52.3 1.0 39.7 0.07 3.38 (0.01 6.12 (100 0.18 ( 1
RC 1 - 250+ 90 HIGH 43.2 1.1 53.9 0.07 3.04 (0.01 4.74 000 0.27 ( I
RC 1 - 250+ 90 KED . 58.9 0.6 30.3 (0.01 3.56 0.01 6.17 000 0.29 ( I

RC 4 -2000+250 HIGH 18.0 1.1 79.4 0.06 l.93 (0.01 2.4b ( 100 0.31 ( I
Ie 4 -2000+250 /'lED:? 60.3 0.5 31.6 0.06 3.37 (0.01 6.87 r 100 0.17 ( I
RC 4 -2000+250 NON 57.8 0.7 36.4 0.06 3.29 (0.01 6.43 ( 100 0.18 4
RC 4 - 250+ 90 HIGH 23.0 1.0 77.5 0.07 2.07 (0.01 2.5: ( 100 0.3] 1
IC 4 - 250+ 90 KED~ 69.6 0.5 27.8 0.04 3.58 0.06 ".28 ( 100 O. 14 I
RC 7 -2000+250 HIGH 31. 5 0.7 66.3 0.02 2.20 (0.01 3.52 (l00 0.34 1
IC 7 -2000+250 ~Dr;:: 57.8 0.5 34.4 0.05 3.38 (0.01 6.83 ( ]00 0.14 1
RC 7 -2000+250 NON 52.8 0.6 41.7 0.07 3.32 0.] 5 5.98 (100 0.21 1
RC 7 - 250+ 90 HIGH 23.1 0.9 75.3 (0.01 1.87 (0. a1 2.58 000 0.41 J
IC 7 - 250+ 90 MEI?: -56.7 1.0 35.9 0.06 3.71 (0.01 5.79 000 0.17 1

we 4 -2000+250 ME!> ~ 49.6 0.3 42.2 0.07 3.57 (0.01 4.54 (100 0.23 ( 1
IoC 4 -2000+250 NON 46.0 0.5 45.9 0.09 3.42 0.04 4. 17 ( 100 0.21 ( 1
IoC 4 - 250+ 90 HIGH 64 .4 0.4 31.8 0.08 3.93 0.04 5.19 000 0.20 ( 1
we 4 - 250+ 90 HEI> " . 62.1 0.2 30.0 0.08 3.51 0.07 5.10 000 0.13 ( 1
IoC 4 - 250+ 90 NON 1/5 1/5 I/S !IS I/S !IS I/S I/S !IS I/S
we 7 -2000+250 HIGH 7.47 0.9 92.2 0.18 1. 70 (0.01 0.45 000 0.42 ( 1

. 111: 7 -2000+250 HEI> ~/ 44.5 0.3 47.5 0.08 3.32 0.07 3,83 000 0.21 ( 1
IoC 7 -2000+250 NON 36.0 0.6 55.6 0.09 3.02 0.10 3.30 (100 0.31 ( 1 OJ
WC 7 - 250+ 90 HIGH 47.7 0.3 45.1 0.10 3.24 0.19 3.65 (100 0.23 ( 1 e.owe 7 - 25G+ 90 KED 8 57.1 0.3 36.2 0.06 3.42 0.09 4.81 (100 0.18 ( 1

~.).....
~

~

A "(" I~ FRO~, OF A RESl1.T I'lPLIES LESS 11lAN [/S-INSUffiCIENT SA.'lPLE FOR ntH PARTTCl"UR DE1TP':"!,HIO~
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69 ,,' 6 "LIPPY JANE SITE I u 1 _. ~)

I
CIlllin IPIIIPI If Crllk: dlPlh 3 .Itrlll

CHRO"ITE (LOW "AGNETICSI lDw ..gnll i(1

I CDntiIRld n,G.E./Au Ippbl in tDtil H.U. 'lI

Sll"ES:(75uI Sm UI Ir O! R'j PI Au

I we
Auippil

/JI

I
catmt! 1.20 1+5001 7500 3000 1000 350 12

31.64
1-5001 2100 1450 320 62,5 58('

I
02 0.37 1+500' 560 NOt 120 ]f ]0

I 46.62
'-5001 5700 ~O 1100 5BO 72

I 03 O,~ 1+5001 ~o 125 ~6 0.5 8
]5.2

I (-500 ' 2200 2000 m ~7 210

I O~ (-2000+2501 ~2 NO ~) 5.2 8

I NO
NO 1-250/+901 23000 NO ~600 1000 2100

I 05 (1. 77) 1+5001 38 NO 35 ].5 4
(hl1.70,1.851 ]2.11

I HOO! 1300 NO 290 64 14

I 06 12.~8! !+500: 33 NO 24 4 26
(\11.50,2.65,3,31 32.4]

(-5001 \900 NO 48G 46 \40

I
I

07 1-2000+250' 160 ND 80 5, ~ 12

NO 1- 250+901 NO NO Ni NO NO

I
08 13,31 !+1(i{1' II (II) NO ]\0 160,: 4

I 4~ ,'p
!3,60.1.30,4.00 ' (-5i"'" mo Ni! 8~,() 100 150

I
"!in vilu!: 1,58 (+\00 ' 1850
Stn. OlV : 1.16
Virim! : 1.36 (-5001 1644 tNO: NOI din!

I
•
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LIPPY JAKE SITE 2 69":6/'~}..JL [0

I
(In crtlk bId Ixcavatlon to ~Itrls blllw activI channlll

eHRO"ITE (LOW "A6NETIeSI Low lignltlC\ In

I totil H.U .1%1

SLl"ES:(75uI SIZI UI ir 0\ Ru PI Au

I we
Aulp,,)

09
US (US I (15001 ISO NO 57 17 10

I 33.b7
1-5001 2100 Nfi 900 370fi bO

I
10 (1.01 (15001 13 NO 24 1 it

I
0.75 11.251 lUI

HOO) IbOO NO 110 58 2()

I I 11 II. t2l 115001 160 NO 93 38 14
1.20 11.041 33.05

I 1-5001 2100 NO no 400 2b

I 12 0.12 (15001 1900 1400 290 190 b
10.0b

1-500! 13000 7000 2500 2200 350 '!'II
I

13 0,1 (+5001 40 NO j2 b ,,
16.29

(-500! 5500 N[> 150C 350 lSO

I
14 0.41 (+5001 1800 NO 580 72 60

I lJ.b
1-5001 b500 NO 7\li 190 190

I 15 (0.5bl (+5001 32 NO 26 13 14
18.1

I 0.50 10.b21 1-5001 5400 N[ bb i 580 290

I
I
I
I
'I
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69~167~\PR JAN£ SITE 3

I
IEICiYilian in link 4.5 Irlrrs 4rrp)

CHROftllE ILOW ftAGNEllCSI Low lalnrllcs In

I Conlainrd P.G.E./Au Ippbl lolal H.U .IIi

SlmS:mul SI" UI [r as Ru PI Au

I WC
AulpPI}

I
11> 0.37 115(11) I 74 NO 22 5 54

:6.08
1-5001 8200 NO 1500 2MHi 350

I
17 0.11> 1'5001 75 132 48 3.5 26

I 30.22
1-5001 10000 10000 170G ~20 3S0 (420)

I 18 0.14 115001 3100 3500 440 220 6
21. Sq

I (-5001 2800 3.5 1>00 q2.5 30 '4801

I 19 11.241 ('5001 3600 NO 430 280 10
0.68 11.801 20.52

(-5001 8300 NO 1400 310 180

I
I 20 19.1>31 !'5001 270 NO 74 1t !01·

4.80 19.1>0,14.51 18.18
i-5001 6700 NO 1400 t7:: 4

I
21 10.641 ('5001 56 ND 28 5 8

I 0.74 10.54) 24.48
(-5001 1000 NO 230 200 4

I
22 10.731 ('500 1 3400 ND 770 780 120

I
0.71> 10.701 21>.18

(-500) 14000 NO 2700 1300 22

I 23 NO ('5001 7200 NO 1100 410
21. 47

I 1-500' 35000 NO 58(JI, 2300 m

I
I
•



le- Rk~ {CREEK SITE 4 692168It"llin ntif SPRIN6, GIPlh J lIt fIll

I
CHROftITE ILOW "A6M£TICS, Law li~ntll(s i~

I Ca~tmrd P.6.E.lAu Ippbl total ~."'>.(li

Sl! "ES: <75uI SIlP UI Ir 01 Ru PI Au
Re

I Au1pP11

01 ,-,000+2501 .5 NO 19 II ~[,

I
I 02 10.13) 1'5001 490 Nt 110 101 4

0.06 (Q,191 )\.QJ

I (-son) 4700 NO 1000 150 78

I OJ 0.03 1+5001 10000 10000 1300 530 4I
25.98

I
(-500\ 12000 11000 \qOO J40 ." 1201

I RILEY'S CREEK SITE 5
IColtran 50 Itlr!\ W!lt of SI, drpth 1 Irtr! I~ farllr warkln~sl

I
04 \-2000+5001 7000 NO 1100 150 II NO

I
I RILEY'S CREEK SITE b

ICost!an acroll wor~ln91 1001 north of 54, G!,th 1.51:

I
I

05 13.001 1'500 39 NO 31 3
2.80 '3.201 :7.B8

1-500) 8200 NO looe 290 1100

I
O. 0.22 1+5001 7250 3000 q2~ 775 42

I
i -;' ..,~
I •• ' "

(-5001 22000 2&00(1 3200 950 340 '250,

I
I
I
•
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RILEY'S CREEK SITE 7

I (COlt Ian acrOl1 workin91 25 Iltrll WIll of 56, d,plh 2 l,tr'l)

I
CHRO"ITE (LOW "A6NETICSI Low lagnlllcl in

total H.U. ill

SLI"ES:{75ul 5111 UI lr Os Ru PI Au

I RC
Aul'PI)

I
07 NO :-2000'1501 17000 NO mo 1500 !7 NO

I
08 0.34 1'5001 3400 N~I 480 1i (I 62

I 16.87
1-5001 28000 NO 6500 :81}J 3JC

I RILEY'S CREEK SITE 8
ICostlan acrOl1 workings 2511trll WIlt of 57. depth of 2 letrell

I
09 10.091 115001 650 580 120 85 10

I 21
(-5001 25000 20000 4500 1Jon 25(: (200)

I 10 0.03 1+5001 950 925 m 95 ,,
~ 5.94

I 1-5001 5500 5500 800 240 34(:;) Ji'"

I 11 0.13 (+5001 1500 2500 380 54 6
14

I
1-5001 18000 20000 3600 500 70

I RILEV'S CREEK SITE 9
ICostean across worklnOI 75 let res north QI 58 deplh 3 letrlsl

I 12 1).1 ,. +50" 3800 4500 51C 65

I
14.58

i-5001 3100 2500 480 101) 44

I 13 11. 061 1'5,10 I 1.\0, jO J4llL 180(1 2f<
0,5811.55' 4. B',

I
1-5001 7.001 l[1 1.401 1700 b7(

I
•



TABLE RC SERIES

M.gnetlc .nd sll-es products In grammes

:_ ;:~9

122

274

170

180

188

134

31~

332

126
64

711
180

530
168

435
154

522
l80

542
148

465
180 147

.: 15."
L/Hags SlImes

495
250 1~4

605
373 110

205
382

68.
860

598
774

489
646

749
1024

533
1191

653
1250

+500 1062
-500 1355

+500 1387
-500 1747

-SOD 950 727
-500 470 814

-SOD 564 632
-500 494 1096

+ 500 J340
-500 776

~C8 +500 845
-500 780

RC5

RCb

RC3

RC2

RC10 +500 792
-500 1012

Rell +500 922
-500 1160

RC13

RC9 +500 709
-500 918

RC12

:..;::Ma:.:..r=-k~~=-Sl:..=.l=-e _ H/Mags M/Mags

-SOD 47~ 544
-500 ~39 1240

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•
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I

I TABLE we SERIES

I Hagnettc &sltMes products In grarrmes

Ii Mar~ Slle H/Mags M/Hags L/Mags S1tmes Mark SIze
--- ----_.- - - -----. -- - H/Mags Sil,,

I: WCl -SOD 360 270 698 WC20 -SOD 392 814 617
-500 103 452 192 18 -500 526 1754 158 I)]

I WC2 -SOD 171 334 670 WCll -500 464 596 574
-500 50 773 490 146 -500 710 1440 467 130

I
WC3 -SOD ]8 352 721 wcn -500 536 970 1185

-SJO 27 l057 623 43 -500 586 2424 417 511

WC5 -SOD 30 1023 1127 we23 -500 642 1485 1147

I -500 21 2523 575 81 -500 660 2688 350
I

web -SOD 40 1216 1327

Ii
-500 70 2834 670 I 15

WC8 +500 81 796 1607
-500 96 1947 ~O~ 101

WC9 +500 168 556 793
-500 73 1628 438 87

WCIO -500 75 560 806
-500 60 2353 470 61

WC!I -SOD i44 804 786
-500 126 1522 496 97

I WC12 -500 212 771 1046

*
-500 261 2180 426 It!

V1JC 13 -SOD 593 799 532

*
-500 544 1542 145 186

WCl4 -SOD 493 415 394

I
-500 410 630 20R 167

WCl5 -SOD 821 345 445
-500 710 645 114 284

I WC 16 -SOD 883 680 524
-500 864 995 13? 197

I WCII +500 353 500 667
-500 440 1582 S7R 85

WCIH +500 368 835 924
-500 106 3433 541 51

WC19 -500 162 1486 1090
·500 807 2566 361 105

t
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LA.D~ATD~V ~E~D~T

LTD.

.JOI II£QRl!ATIIlN

2 DAVISON ST. MADDINBTON. W.A. b109. P.O. BO> 144 BOSNELLS W.A. bl10
TELEPHONE (09) 459 2272, 459 4343. TELEX BLB 9blbb

',:ALGOORLIE SAMPLE PREPARATION DIVISION 241 DUBAN ST. KALBOORLIE W. A. 6>430
P.O. BOX 3BB KALBOORLlE W.A. b430 TELEPHONE (090) 21 b057

LE!JINIl

JOB CODE
NO. SAMPLES
ELEMENTS
CLIENT DIN
DATE RECEIVED
DATE COMF'LETED

218.0/861729
53
7
VERBAL

I 20/08/1986
16/m9/1986

'X
·N/L'.''( )'

liS'

• LESS THAN STATED DETECTION LIMIT
SAMPLE NOT LOCATED
RESULT HAS BEEN CHECKED
RESULT STILL TO COME
INSUFFICIENT SAMPLE FOR ANALYSI6

COMMENTS
COMMENTS

ATTENTION I L. K!LLIGREW ....
HEVMIN....

IWf'L.E UFD!IlflTl!II
ELEMENTS Au Pt. N ... Ilu I,. All
UNiTS ppb ppb ppb ppb ppb ppb ppm
DETECTION 2 0.5 0.5 0.5 0.5 0.5 1
METHOD 82/AAS B2/AAS B2/AAS B2/AA6 B2/AAS B2/AAS C/AAS

SAI'IPLE NUMBERS
I 1: RC-0B-500 LOWMAGS 330 1800.0 7.0 280.0 b500.0 28000 X
2 I:WC-02-S00 LOWMAGS 72 580.0 1.0 70.0 1100. III !j700.0 X
3 It WC-0b-S00 LOWMABS 140 4b.1ll 1.0 21. 0 490.11 1900.0 X
4 1 I WC-II-SIll0 LOWMABS 2b 401ll.0 2.5 25.0 270.0 2101ll.0 X
5 1."C-14-S00 LOWMABS 390 190.0 1.0 31.0 741ll.1'1 ' bSIllIll.0 X

b 1 I ""'C- 15-580 LOWI1ABS 290 SSiI." 1.0 310.0 bb0.1'1 ' 541'10.0 X
7 IIWC-Ib-SIll0 LOWMABS 350 2b00.0 1.5 810.0 1500.11 8201ll.0 X
8 I : WC-19-S00 LOWMABS 180 310.0 1.5 51.0 1400.' 8300.0 X
9 IIWC-20-S00 LOWMABS 4 470.0 1.0 b2.0 1400., 10700.0 X
10 I. WC-21-S00 LOloIMABS 4 200.0 1.5 15.0 230." 1000.0 X

I~----If~~~~~~-~~-------~~:-----~~~::--I~~-----~~;~:---~~~~-~ie:;~---~-------
14 2.WC-02-see _8 104 7.1Il 1.0 3.0 34.0, 110.' X
IS 2.WC-0b-SlillIl I'lEDI'IA68 12 3.0 X 2.0 28.0 ': 44.0 X
----------------------------------------------------------------------~-----------------

Ib 2IWC-II-500 MEDI'IA66 4 250.0 1.0 2b.0 280 . ., 2000.0 X
17 2.WC-14-S00 I'lEDI'lAB8 24 4.5 3.0 3.5 34.0 410.0 X
18 2.WC-15-M!0 I'lEDI'lA86 220 b.S 1.5 4.0 43.0 101.0 X
19 2IWC-Ib-se0 I'lEDI'IA68 810 9.0 2.0 5.5 bS.0 100.0 X
20 2.WC-19-S0lIl MEDI'IA68 18 5.5 1.0 3.5 38.0 52.0 X

21 2IWC-20-S00 I'lEDI1A8S 110 18.0 2.5 10.0 bl.0 91.0 X
22 2IWC-21-S00 I'lEDI'lAGS 24 3900.0 2.5 410.0 85.0 540.0 X
23 2IWC-22-S00 I'lEDI'lABS 2 8.0 1.0 4.0 41.0 59.0 X
24 2."C-23-S00 I'lEDI'1ABS bb 17.0 1.0 3.5 50.0 280.0 X

::_---~~~:=~~::~~-=~~~~~-------~~,._----~~~:~---=~,~-----~::~--_...~~~:~---~~~~:~--~--------
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ELEMENT9 lllu I"t I"d "" .... Ir All
2b 3IWC-02"'~e0 l..OWMAGS ~III 38.11I III.~ b.1II 1211I.0 ~blll.1II X ""'27 3.WC-06"'500 LOP/MAGS 2b 4.0 I.~ 2.~ 24.0 33.11I X -~.!o

28 31 we-1i +se0 LOWMAGS 14 38.0 I .11I 8.0 93.0 3b0.0 X 1:.,..,"\
29 3IWC-14+500 LOP/MAGS 1>0 72.0 0.~ 17.0 ~8lII.0 11911I0.0 X
311I 3:WC-l5+~00 LOWf"\AGS 14 13.11I 1.0 3.0 2b.0 32.0 X
--------------------------------------------------------------------- ------------_._------
31 -31 WC-16+~00 LOWP1AGS ~4 5.0 X 2.0 22.0 74.0 X
32 3rWC-ICjil+500 LOWMAGS 10 280.0 X 21.0 430.0 3b00.0 X
33 3.WC-21Z1"':500 LOWP1AGS 100 14.11I I. ~ 5.5 74.0 270.0 X
34 JIWC-21+500 LOWMAGS 8 5.0 X 2.5 28.0 5b.0 X
35 3IWC-22+500 LOP/MAGS 120 780.0 I .0 42.0 770.0 ~400.0 X

3b :3rWC-23+500 LOWMAGS 4 410.0 1.0 45.0 1100. III 7200.17.1 X
37 41. RC-218+'500 MEDI1AGS I> b.~ 0.5 4.0 39.0 88.0 X
38 4:WC~1i!I2+~01Z1 P1EDMAGS 4 11>.0 X 3.0 2b.0 38.0 X
39 4:WC-06+500 P1EDMAGS 4 150.0 X 17.0 150.~ 970.0 X
40 4.WC-l1+500 MEOMAGS I> 14.0 I." 3.0 23.0 29.0 X

41 4IWC-14+S00 MEOP1AG9 4 15.0 0.5 3.11I 2b." 28." X
42 4IWC-J5+500 MEDMAGS 8 16.0 11I.5 3.5 311I.0 3b." X
43 4. WC-J 6+500 P1EDMAB6 b 11>.0 1.5 3.0 28.0 31.11I X
44 4:WC-19+500 MEDMAB9 4 42." 1.5 8.~ Ib0.0 11011I. 0 X
45 4aWC-21l1+'500 P1EDMAG9 X 6.~ X 2.5 28." 65.0 X

4b 4:WC-21+=S00 MEDMABS I> 111I00.0 1.5 14.11I 120.0 511I0.0 X
47 4IWC-22"'S00 MEDMAB9 1>0 51>0.0 1 .0 28.0 bOO. 0 5300." X
48 4:WC-23+5lillil P1EDP1ABS 3b 20.0 1.5 b.lil 54.0 180.0 X
49 Ch. 0002 (I ,WC-1II2-500 LOWP1) b8 100.0 1.0 20.0 470. Ill. 3900. III X
50 Ch. 011l21> <3,WC-1II2+50111 LOWP1) 22 111I.0 1.5 3.11I 42.0 180.0 X

(

STD I, M3
STD 2,099
STD 3,P1RI 210

200." Ib0.0

I

14
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.,. ~ Ill. .' " L~ :11.:.'1. ~

i"' ,
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6ENALYSXS LABORATORY S~RVXCES PTY. LTD.

I

LABORATORY R~PORT

Il('l'vlSON SI. MAl)LJINGTUN, W.A • .'.l109. I .II~ 8U~ 144 h{)SNELL~~ w P. 1-,) 111:
TFl-LPHUNb (09) 45IY 2272 459 4311' TELEX GLS 9616/,

f:flll"~LHJh'L If '--}AMPLE f'REFARATJON DIV'\SIUN,'4;
1"-'.lJ. EcOX3Hf-3 ~'t-)LGOORt IF- W.A. 6431Z1

DUGAN ::iT. t:::ALGllORJ It, w. A.
'"ELEPHONF-. (090) ,'1 60~':'-,1

JOB INFDB!1ATIPN

JOB CODE
NO. SAMF'LE'-)
ELEMENTS
CLIENT O/N
DATE RECEIVED
DATE COMFL.Fl"EC

.218.1ZI/HbltJ81
47
9

VERBI-\[.
15/~8/198h

IlL:,. i 0't/ 1 986

x •

NYL.,', )

liS

LESS THAN STATED DFHTTIUN 11Ml-!

SAMPLE NOT LnCAI ED
RESUL T HAS FlI'EN CHEct~EI!

RESULT STIl,l. TO I~OME

INSLJFFICIFNl c.AMF'L F F-Oh' ANI~I,'~':J~

COMMENTS
COMMENTS

ATTEN1H1N: L. f::lLlIGREW ••••
HEVMlN ••••

IlAtI'I.E INFOR!'!ATIPN
ELEMENTS Au Ag Pt Pd Rh Ru Ir O. Au
UNITS ppm ppm ppb ppb ppb ppb ppb ppb pn L
DETECTION ~.01 0.1 l7.l. ~J 0.5 0.5 0. ~~ 0. ~:.i VI. '::::' 2
METHOD B/AAS filA"!:) B2/AAS B2/AAS B2/Af-\S 82/AAS 82/At-\S 87 / AA~; B2 f{)(·~S

SAMPLE::: NUMBERS
I 1: RC~12I3: -5013 LOWMAG 0.~2 X 340.0 1.5 77. :" 19'1:10.0 121!l1!l0 111!l1!l0 6~

2 I: RC-12I6: -50121 LOWMAG 0. ::',4 X 950.0 I.I!l 13~.0 ::;·200.17.1 221!l1!l1!l 281!l1!l0 250
3 I:R(-09:-500 LOWMAG 0.25 X 1~.00.0 0.5 17121.0 4500.121 2'~000 21!l1!l1!l0 0'00
4 1: RC-HI: -50121 LOWMAG 121.30 X 240.0 X 39.0 800.0 :5:51!l1!l.0 :5:51!l1!l 3400
5 1 : RC -. 1 1 : -5013 LOWMAG 13.07 X 50111.0 121. ~~ 131l1.V1: 3600.13 181!l00 21!l000
_.._---------------------- ------------------------------------_._----------------------------- -- --------_.

6 1: RC-l::::: --513121 LOWMAG X X 100.0 0.5 2111.1lI 480.0 ::,H~IlI.111 2500 -'+4
7 1 : we -fiH : --500 LOWMAG '0.58 X 62.5 0.5 13.121 -320.0 21130.0 1450.0 10121121
8 1 : WC-0:·: -500 LOWMAG 0.21 X 47.0 121.5 21.0 775.13 2200.0 2000 46
9 1: WC-12: -5021 LOWMAG 0.35 X 2200.0 1.5 141!l.0 2500.0 13000 717.100 360

I 10 1: WC-17: -501Z1 LOWMAG 0.42 X 520.0 0.5 62.5 1700.0 10000 10000 ~50

(
------_.--------------------------------------------------------------~-------------------_._-------------

II 1: "C-18. -500 LOWMAG 0.03 X 92.5 X 19.0 . 600.0 2800.0 "':' • ..J 480
12 2:RC-03:-500 MEOMAG X X 6.0 3.0 :5.0

~
52.0 120.0 180.0 12

13 2:RC-0bI-:501!l MEDMAG X X 7:5.0 5.5 24.0 97.5 280.0 431!l.0 36
14 2:RC-09:-~00 MEDMAG 0.03 X 3.5 4.5 4.0 42.0 56.0 80.0 100
15 :;2:RC-1121:-500 MEDMAG X X 9.0 1.0 5.0 50.0 57.0 92.5 ~6

16 2:RC-11:-501Z1 MEDMAG X X 7.0 1.5 4.0 47.0 170.0 25121.0 68
17 2:RC-12:-500 MEDMAG X X 10.0 1.0 6.0 70.0 140.0 280.0 390
18 2:WC-01~-500 MEDMAG 0.04 X 13.0 0.5 2.5 28.0 29.0 43.0 56
19 2:'"C-03.-:500 MEDMAG 0.0B X 27.0 4.0 9.0 190.0 270.0 65.0 12
20 2:WC-12:-500 MEDMAG 0.03 X 700.0 1.5 47.0 900.0 2900.0 5000 14
------------------------------------------------------- -------------- ---------------------- _._-----
21 :WC-17:~500 MEDHAG 0.29 X 3.0 0.5 2.V! 4 .0 11~.0 140. III 228
22 : WC-IS: -500 MEDMAG X X 12.0 .39.0 2.5 2 .0 21.1lI 46.0 ~~4

~~ : RC-0::'·: +500 LOWMAG X X 5:'!·0.0 0.5 50. '1 1 ~0.0 10000 10000 4
24 : RC--06: +500 LOWMAG 0.06 X 77<;=;.0 1.0 p,0.~ 9 5.0 7250.0 -·~00 42
"""'I:". .!:·r .._nlQ ..... 1:"• .,\1'11 , nt...... Ar::.. , , Q"": ~ '" ~, 9.'" , "'.'" A~.U1. 0'1 "';RVI. 01 ,'"
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ELEMfNl

, : h\ J \1: "5ld~ . UWMAb
: kill: ::'lllle .OWMAG
: Rl 1 ~_. +"'jllltZl _OWMAG

.': WI -01: ~50~ i_OWMAG
", wr-~:,,; 15fl1tZl LOWMALJ

:;.: Wl.. - \ :.. : -t-51l1~ l_OWMAG
~:WC -1 7:+500 LDWMAG
3: we 18: t-50~ I.OWMAG
4:RC-03: tSe0 MEDMAG
4:RC~~6:+500 MEDMAG

Au

,
x
x
x
x

,
x
x
x
x

x,
x
x
x

x
x
x
x
x

95.0
54.0
65.0
350.0
0.5

190.0.
~' • .J

220.0
235.0
460.0

Pd

I '_'

X
0.5
1.0
I .,

1.0
1.0
1.0
1.0
1.5

Rh

26.0
19.0
16.0
36 a lll
3.S

24.0
4.0
:'2.0
-;. III

72. ,~

Ru

210.'7l
380.0
540.0
1000.0
46.0

290.0
48.0
440.0
72.5
8~0.0

I,.

Q50.1lI
1500.~

3800.~

7S00.tlI
40.0

19lZ1lZ1.Q'1
75.0
-~10lZ1. Vl
9"'-1.0
5000.~

t;':5.V'l

250lZ1
4500
~.001l1

1400.~

.0::500
250.0
512100

Au

b

4
1 r,

8

6

6
1t
28

36
37
38
:;'.9

40

45

4:RC-09:+501l1 MEDMAG
4: RL -- 10: +500 MEDMAG
4:RC 11:+50~ MEDMAG
4: RI. 1:2: +500 MEDMAG
4:wC-01:+500 MEDMAG

4: WC--0:'·: +500 MEDMAG
4: WC -- 1:': +501/1 HEDMAG
4:WC 17:+50~ MEDMAG
4:W( 18:+500 MEDMAG
Ch.~01J1 (1:RC··03:~50~ LOW)

x
x
x
X

0.05

x
0. 14

X
X

"'.1;14

x
x
x
x
x

x
x
x
x
x

0.5
36.0
0.5
" 0
0.5

0.5
Ill. oJ

IiL5
121.5
800.0

lZI.5
1.0
1.0
1.0
X

1.0
X

1.0
12.lZJ
0.5

6.5
7.0

3.0

..
~.w

4.'5
4.5
5.0
120.ll.l

65. III
9'2.5
65.0
57.121
37.~

56.121
46.0
48.tzl
5~.0

31ll)1lI.1lI

60.0
110.1lI
46.l2l
....JL.0
13.0

33.0
21Z1.'l\
23.0
.35.0
1400(.1

1 1 ~J. III
:!ellZI. ~
125.0
'}=-'. ~
41l1.1.:1

b:~. ~

~.:.. '"
....J_~. II"
7eJ.~

::'.:::m~1lI

6

1"
4
14
~.8

4

4
60
6
10

Ch.1lI12!26l5:RC-10:+51l10 LOW)
~JP ~,; l?_S: L

x
_~~]Z

x
~-~----

210.0 0.5 41.~

t

751l1.lZI 5000 8
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LABORATORV ACPORT

2 DAVISON 51. MADDINGT'UN, W.A. 6109. P.,)~ BOx 144 GOSNELlS W.I~. ~I'~

rELEF'HONi:: \ flI9) 459 2272, 459 434 fEL E): GLS 96166

I- \
()
o

LALGonhl jf: S(~MF-'LE F"REPARATION DIVISION ~:,l

I:'. O. 811x:O.R8 I<ALGOORI., IE" W. A. 643~

DUGAN S I _ ~;: AlGOm~l 1 i· W. ,cl.
rELEPHONF.: \ 09fll} .:' 1 6tlJ57

Joa INFORMATION LeMMo

JOB (;OD~

NO. SAMPLES
ELEMENTS
CLIENT l)j(".o

DATE RECE: ['.'ED
DAn-_ ClJMF'\. t~T[J1

.2U:l.13/861650
15
7

VERBAL
11/08/19Sb
08/09/1'786

"~/L ...
( ).

US·

LES!:: (HAN STATED UElECllUN l,lMll
SAMH_L NOl LOCATED
RESULT HAS BEEN CHEC~ED

RESUl. T 5"1" 1 Ll TO l:Of'l~

INSIIFF lCIENT SAMr't i f'Oh' AN,':'/ Y511~,

CDMP1ENTS
COMMENTS

HllLNllON : I. t:JLI.lliHFN •..•

F-~ XPULP ••••

!IUPL.E I NFOR!!ATI ON
E.LEMENTS Au Pi: Pd Rh Au Ir o.
UNITS ppb ppb ppb ppb ppb ppb ppb
DElEe r ION .- VI. ~J 0.'5 Ill. 5 0.5 0.~ lZI.5
METHOD FIRE B2/AAS 82/AAS B2/AAS 82/",\5 B2/AA~; B2/AAS

SAMPLE NUMBERS
1 WR-l 8 22lZ1.llJ 1.5 .34.0 12~~H·) .121 6200.0 7'7~1.:J. III
2 l,t,iR-I-DlJP 211l 88.0 X 38. III 95al.~ 4500.0 50kM.13
3 WR-2 6 760.0 1. III 1IIIIll. III 24l2H·J. III 12000 12000
4 WR-2-DUF 311l 500.13 7.5 130.121 2611l~.11l 12000 12flJ00
5 Wf,:--: :'.4 24013.13 ~.5 1113.0 230~. 0 1:'::02121 98""0.0
-------- ----------------------- --~------ -_.---------------_._----------~---------------_.----------
6 WR-~;:· -DlW 1III ;,?900. VJ 21.5 3121.0 8200 III 4~000 -;;b0131Z1
7 WR-4 8 l. al 1. III 2.5 31 • ~..' 54.0 45.13
8 WR--4 - L)UF- 4 X X 3.5 34.~ 32.0 30.0
9 WR-5 6 17.11l 1.5 7. III 98. e 711l11l.11l 740.0
1III WR-5-DUF' 4 37. III 1.5 19.121 370.0 I211l11l.11l 1500.0(

( ---------------------------------------------------------------------~-----------------
11 WR-6 34 2100.0 0.5
12 WR-6-DUP 20 230.0 RI.S
13 Ch.0001(WR-l
14 STD 1: MRI 210
~ STD 2: "'~_9__.. _. __~ ~__~1911l. al ,~"'_c_Ii\__

1IIIIll. III
1 1Ill. III

2711l11l.' 1411l11l11l
311l011l.. 1311l11l11l.

1312100
1211l11l11l

, .,....

t
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C3ENALYSXS LABORATORY

LABORATORY

elRVXCES

RlpoRT

PTY. LTD.

'2 DAVISLJN ST MADIlING1UN, W.A. 6109. p.ll. 80). j44 GOSN~U~ W. A. 011121
fEtFF"HlJNE (Ql9,\ 459 2272, 4~9 434 iFL.FX GLS q616f-

,'AlGUORL Jt. SAM~·l.I:: t-'Rt:l--'m'\HT ION DIVISION 24
P.I]. BOX ;88 f-~ALGOORLrE W.A. 64.30

DUGAN S 1. KALGUOI';;l 1 t. w. n. 64::512)
fELf:T'HDNt- .; t"l901 ':!, b~~i7

JOB I1!F!lflI1ATI ON

JOB CODE
NO. SAMPLES
ELEMENTS
CLIENT DIN

DATE RECE I \,... E D
DATE C[]MF'I_t feu

...'18.121/861650
15,
\'l-:kB{H
lli08/1Y86
1..'18/12I9/1986

x·
NIL..
( )

115

LESS THAN Sl~lED DETECTION L,lMll
SAMPLE NOI LOCATED
RE5UL T HA~, BEEN CHLCt':ED
Rl::SULl SilU TO COME
INSUFFICIFNI SAMPl.E FOR 'INAl YSIS

CUMM~Nl ~_~

COMMEN1S
,~. ifl\ll 11-1I'-J : L. I ILl JGRt:N ••••

i~ :q:-'Ul f-- ••••

I
\

IOI!PLE I Nf!ll!!!6J I ON
ELEMENTS Au Pt Pd Rh Ru Ir 0-
UNITS ppb ppb ppb ppb ppb ppb ppb
DETECTION ~ 0.5 0. =, 0.5 0. ~J 0. :;j lZl.5
METHOD FIRE B:.?/AAS B2/AAS B2/AAS B2/ lAS B2/AA';-J B2/AA~;

SAMPLE NU~BEF.;~;

1 WR-l 8 220.0 ),5 34.0 120t l .0 621210.0 7900.0
2 WR-I-OUF- 20 88.0 X 38.0 950_~ 4500.21 5000.121
3 WR-:.' h 760.0 1.0 100.0 2401l1.0 122100 12000
4 WR-2-DUF' :.~ 500.0 7.5 13llJ.0 260~.0 1212100 12000
5 WR--_~ _34 2400.0 121.5 110.0 231i'lill.0 1_3000 98121121.0
---------- - ..------- ---~ -- _._----~----------.---------------------------.---------------
6 WR-:·-DLH- 10 2900.0 0.5 310.0 820f.i1.e 421211210 36000
7 WR-4 8 7.0 1.0 2.5 31. ~ 54.121 45.0
B WR-4-DUF 4 X X 3.5 34.Vl 32.121 30.0
9 WR-5 6 17.0 1.5 7.0 98.1;:1 70l2l.0 740.0
10 WR-5-DUF' 4 37.21 1.5 19.0 370.(1 1200.0 15210.0

I I WR-6 34 21210.0 121.5 100.0 27e0.11 14000 13000
12 WR-6-oUP 20 230.0 0.5 110.0 30110." 13000 12000
13 Ch.0001 (WR-l
14 STD 1: MR 1 210
1:5 S'R_:.' , 099. _____ 190.0 160.0 - ------

~

~

~. -'
r-···
00
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