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NOTICE

This study is based on detailed technical information interpreted through standard and
advanced chemical and geoscientific techniques available at this time. As with all geoscientific
investigations, the findings are based on data collected at discrete points in time and location. In
portions of this report, it has been necessary to infer information between and beyond the measured
data points using established techniques and scientific judgement. In our opinion, this report
contains the appropriate level of chemical and geoscientific information to reach the conclusions
stated herein.

This study has been conducted in accordance with British Columbia provincial law as stated
in the Engineers and Geoscientists Act and in the Applied Science Technologists and Technicians
Act.
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EXECUTIVE SUMMARY/SOMMAIRE

This study represents another contribution in the MEND series on the prediction and control
of acidic drainage from waste-rock dumps. The Samatosum Minesite in southeastern British
Columbia implemented full-scale layering of acid-generating and acid-neutralizing rock in its waste-
rock dump, based on a series of column tests.

This study has reviewed existing information, reinterpreted old data, and obtained new data
for the layered waste-rock dump at Samatosum and the column tests which simulated it. Most of
the rock units at Samatosum had significant proportions of net-acid-generating rock, except for mafic
pyroclastics (MAF). As a result, all rock was divided into MAF and Potentially Acid Generating
(PAG) rock. The PAG was encapsulated by MAF layers within the dump, and the overall ratio of
Neutralization Potential (NP) to Total Acid Potential (TAP) within the dump was 3:1.

Column tests containing 10-50 kg of rock simulated various layered and unlayered sequences
of PAG and MAF rock. These columns were operated up to 5.5 years to determine if the dump
design was appropriate. However, the two columns containing layers of PAG and MAF to simulate
the dump had NP:TAP ratios close to 1:1, instead of 3:1.

Because effluent concentrations of metals like calcium and magnesium were not measured
during column testing, rates of NP consumption and depletion could not be determined. However,
simple geochemical relationships and data from other mines indicated that the ratio of NP
consumption to sulphide depletion in the layered columns was likely greater than 1:1. Additionally,
not all measured NP at Samatosum is available for neutralization: up to 10 t CaCO,/1000 t is
unavailable. Therefore, the columns were predicted to eventually release net acidity if they had
continued. This contradicted previous predictions, primarily because previous work assumed that
the rate of NP consumption was lower and equivalent to the rate of alkalinity production. In reality,
alkalinity production typically represents only a portion of total NP consumption.

Comparisons of pre-test and post-test analyses on various grain-size ranges from the columns
indicated layering as small as 0.2 m did not alter the reaction rates and the geochemical behaviour
ofthe PAG and MAF material. In other words, layering with MAF did not slow reaction rates in the
adjacent PAG layers. However, the effluent from the layered columns did represent a composite
from the two materials.

Significant accumulation of sulphate from sulphide oxidation was noted in PAG, where it
originated, and in basal MAF layers within the columns. Also, NP was significantly depleted in
MAF layers, particularly in the finest grain-size range. In fact, NP depletion in the finest MAF
particles caused some MAF to become net acid generating and suggested that NP in the coarser
particles may not be readily available. This also supported the prediction of net acidity from the
columns.

Minesite Drainage Assessment Group
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Monitoring of drainage from the dump at Samatosum has revealed signs of impending net
acidity. In fact, pH at one station has fluctuated between neutral and acidic values, with the acidic
values becoming lower and more persistent with time. However, unlike the columns, the dump has
an overall ratio of NP:TAP of 3:1, and thus is not predicted to generate net acidity.

The reconciliation of predictions with monitoring data is based on (1) the observations in the
columns that layering does not suppress reaction rates in the PAG and (2) coarser rock can
preferentially channel water through a layer. Consequently, the appearance of net acidity in some
dump drainage is simply the result of physical conditions rather than a failure of geochemical
principles. This highlights the importance of physical design and physical hydrogeology in any
future design and construction of a layered dump. If drainage does not pass through all available
neutralizing layers, acidic drainage may appear even in the presence of excess neutralizing potential.

A final note focusses on metal leaching. Although acidic pH may be prevented with carefully
designed and implemented layering, leaching of metals is not so easily controlled. Because reaction
rates in even small layers of net-acid-generating Samatosum rock, on the order of 0.2 m, could
proceed unattenuated by adjacent net-acid-neutralizing rock, metal leaching can probably occur at
accelerated rates in layered dumps. If site-specific solubilities of secondary minerals are relatively
high, aqueous metal concentrations may then exceed water-quality requirements even in near-neutral
drainage. Therefore, layering is not necessarily a control technique for metal leaching.

Minesite Drainage Assessment Group
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1. INTRODUCTION AND OBJECTIVES

The Mine Environment Neutral Drainage (MEND) Program has sponsored numerous studies
in the areas of prediction, prevention, and control of acidic drainage. This has led to improved
techniques and approaches under each area. Through the combination of prediction and prevention,
this project contributes to the improvements by documenting how field-scale control for a full-size
waste-rock dump was designed using predictive techniques.

As documented in the references, much of the original work reported here was carried out
by Minnova Inc. (now Inmet Mining Corporation), its consultants, and regulatory agencies. This
work showed thoughtful, long-range planning and execution of the dump design. For the benefit of
the Canadian mining industry and regulatory agencies, MEND has sponsored this project which
compiles the original work, reinterprets the analytical data through more recent approaches, includes
additional sample analysis, and draws new conclusions for comparison to the initial ones.

The Samatosum Minesite is
located near Kamloops, British
Columbia (Figures 1-1 to 1-3),
approximately 39 km east of
Barriere by road. Average annual
net precipitation is 0.940 m. The
mine was operated from May 1989
to September 1992 for recovery of
silver, gold, copper, zinc, and lead.
Initially, mining was in an open pit,
turning to underground methods in
1991. The average daily rate of
mining was 465 tonnes. In total,
565,700 t of ore and 9.6x10° t of
waste rock were mined (Piteau
Associates, 1996).

L\ Nerthwest Territories

British

Columbia Alberta

FIGURE 1-1. Location of the Samatosum Minesite in

The following chapters British Columbia.

follow the logical design,

construction, and monitoring of the dump. Specifically, Chapter 2 describes the geology and rock
units at Samatosum. The types and volumes of these units were the key to designing the dump in
order to prevent acidic drainage. Chapter 3 describes the predictive laboratory testwork, particularly
acid-base accounting and kinetic column tests, on which the dump was designed. Monitoring of
drainage from the dump, as documented in Chapter 4, shows how relevant and representative the
predictive results were. Various conclusions are then discussed in Chapter 5 about prediction and
prevention of acidic drainage at Samatosum.

Minesite Drainage Assessment Group
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2. GEOLOGY AND ROCK UNITS AT SAMATOSUM

The Samatosum Deposit is located in the Eagle Bay Assemblage of Early Cambrian to Late
Mississippian age (Hatfield Consultants Limited, 1988). During the Jurassic and Cretaceous Periods
(65-190 million years ago), this rock was subjected to multiple stages of thrust faulting and folding,
causing it to be metamorphosed, strongly foliated, and overturned. The Eagle Bay Assemblage was
then intruded by granodiorite, quartz monzonite, quartz-feldspar porphyry, basalt and lamprophyre
dykes. All of this was later overlain by sedimentary and volcanic rocks and plateau lava.

The Samatosum Deposit is primarily a stratabound quartz-carbonate vein located within
volcanic-related mafic pyroclastics, sericitic tuffs, cherts, muddy tuffs, argillite, mudstone, and
greywacke (Hatfield Consultants Limited, 1988). The Muddy Tuff Unit contains up to 60%
syngenetic to diagenetic pyrite, and 1 to 3% of zinc, lead, and copper over distances of 10-15 m. Ore
is located near the interface of sericitic tuffs and cherts in the structural hanging wall and muddy tuff
and metasedimentary rocks in the footwall (Figure 2-1). The ore rock is predominantly composed
of 11% pyrite, 32% quartz, and 19% dolomite (calcium-magnesium carbonate), as well as
tetrahedrite described as a copper-iron-zinc-silver-antimony sulphide, sphalerite, galena,
chalcopyrite, and electrum (native gold-silver mixture). The degree of sericite alteration decreases
away from the ore zones (Denholm and Hallam, 1991).

From the complex geology in the area, seven rock units can be delineated (Table 2-1). For

the purposes of this study, all units except the mafic pyroclastics (MAF, Table 2-1) are combined
into one group labelled “potentially acid generating” (PAG, Section 3.2).

Minesite Drainage Assessment Group
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Figure 2-1. Geological Cross-section of the Samatosum Minesite (from Denholm and Hallam, 1991).
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TABLE 2-1
Rock Units at the Samatosum Minesite
(from Denholm and Hallam, 1991)
Rock Unit Mine Code Code for This Volume (Percentage) of
Study Total Waste Rock
mafic pyroclastics MAF MAF 2,000,000 m® (58%)
sericitic tuff SERT 982,000 m® (29%)
argillite ARG 173,000 m® (5.0%)
muddy tuff MUT 116,000 m® (3.4%)
PAG
quartz vein Qv 87,000 m® (2.5%)
quartzite QITE 72,000 m* (2.1%)
chert CHERT 3,600 m* (0.11%)

Minesite Drainage Assessment Group



Control of Acidic Drainage in Layered Waste Rock: Samatosum 7

3. RESULTS OF PREDICTIVE STATIC AND KINETIC TESTS

3.1 Introduction to Static and Kinetic Testing

Static tests characterize samples only once, at the time of analysis. The results are then
extrapolated through time to estimate past conditions or predict future conditions. The three most
common static tests are acid-base accounting (ABA), total-metal contents, and whole-rock
composition. The latter two involve digestion of samples in acid followed by chemical analyses for
metals and nonmetals. ABA is more complicated.

Acid-base accounting is a specialized chemical procedure that determines a sample’s balance
of potentially acid-generating and acid-neutralizing minerals. The best known and most widely used
method is known as Sobek or EPA 600 ABA (e.g., Morin and Hutt, 1997). This method was used
for column samples (Section 3.3), but the method used for past ABA on rock units (Section 3.2) was
not reported.

The total acid-generating potential, also known as Total Acid Potential (TAP), is
mathematically calculated from ABA’s total sulphur (TAP = %S total * 31.25). The conversion
factor is based on various stoichiometric and environmental assumptions, and provides TAP in any
one of three equivalent units: tonnes (t) of CaCO, equivalent/1000 tonnes of sample, kg of CaCO,
equivalent/t of sample, or parts of CaCO, equivalent per thousand.

Since not all forms of sulphur are acid generating, the expanded version of ABA (used for
column samples) also includes analyses of non-acid-generating sulphate (including gypsum) and
acid-generating sulphide. In theory, total sulphur equals sulphate plus sulphide, but other forms of
sulphur and analytical accuracy often cause some discrepancy (del %S). The discrepancy is added
to sulphide so that Sulphide Acid Potential [SAP = (%S sulphide + del %S) * 31.25] is not
underestimated.

Expanded ABA also includes measurements of bulk Neutralization Potential (NP), based on
a hot acid bath, and Carbonate Neutralization Potential (CaNP), based on CO, measurement. The
comparison of NP to CaNP reveals that amount of NP consisting of fast-neutralizing carbonate
minerals and slower-neutralizing aluminosilicate minerals. Like acid potentials, these NPs are
typically reported in any one of three equivalent units: tonnes (t) of CaCO, equivalent/1000 tonnes
of sample, kg of CaCO, equivalent/t of sample, or parts of CaCO, equivalent per thousand.

The net balance of acid potentials (“xAP”) and neutralization potentials (“xNP”’) are
determined through either subtraction or division. With subtraction, Total Net Neutralization
Potential is calculated from Total Acid Potential (TNNP = NP - TAP) and Sulphide Net
Neutralization Potential (SNNP = NP - SAP). In contrast, Total Net Potential Ratio (TNPR = NP
/ TAP) and Sulphide Net Potential Ratio (SNPR = NP / SAP) are calculated through division.

Minesite Drainage Assessment Group
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According to general criteria, any sample with a TNNP or SNNP less than +10 t CaCO,/1000
t is declared net acid generating, although it may not be so at the time of analysis. Similarly, any
sample with a TNPR or SNPR less than 1.0-2.0 is considered net acid generating. Negligible levels
of sulphide (< 0.05%S) are considered non-acid-generating regardless of their xXNNP and xNPR
values. Exceptions to these criteria are known, and site-specific kinetic testwork is needed to
determine site-specific criteria of xXNNP and xXNPR (Morin and Hutt, 1997).

Finally, ABA also includes a measurement of “paste pH” on a mixture of pulverized sample
and water. If a sample’s paste pH is acidic, net acid generation has already begun and any measured
NP is not available for neutralization.

Another less-common type of static test, used for the Samatosum laboratory columns
(Section 3.3), was repetitive batch leaching of samples at pH 2 until pH remained constant. This was
followed by distilled-water rinsing until pH recovered. The remaining solids were then analyzed for
total-metal contents. This revealed the amount of each metal that was retained in secondary minerals
or occurred in primary soluble minerals like calcite.

Since static tests like ABA are one-time analyses, they cannot provide information on
reaction rates. They may indicate whether pH or water chemistry may change, but not when the
changes might happen. For this information, kinetic tests are required. One common kinetic test
is a Sobek humidity cell, which has been in use for approximately 30 years. Another common test
uses columns to hold a sample. Column tests containing 10-50 kg of sample were used for
Samatosum (Appendices B and F).

Column kinetic tests typically allow exposure of a sample to air with a thorough weekly rinse
or anearly continuous trickling of water. For Samatosum columns, approximately 20 L were passed
through each column weekly. Samples were collected once a week and chemically analyzed. Rates
of acid generation, acid neutralization, and metal leaching could then be calculated using:

Rate (mg/kg/wk) = Concentration (mg/L) * Flow (L/wk) / Weight (kg) (3-1)
Pre-test analyses combined with reaction rates allow the calculation of depletion rates and time to
total depletion within the columns. For example, a pre-test copper level of 1000 ppm and a leach

rate of 10 mg Cu/kg of sample/wk indicate that copper would be fully leached and depleted in 100
weeks. This is discussed further in Section 3.3.

3.2 Acid-Base Accounting of Rock Units

The various rock units at Samatosum (Table 2-1) were subjected to acid-base accounting of
the basic, rather than expanded, form (Section 3.1). Pre-mining ABA characterization was based
on 61 samples (Hatfield Consultants Limited, 1988) that indicated that all rock units, except Matfic

Minesite Drainage Assessment Group
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Pyroclastics (MAF), were considered potentially net acid generating (PAG). Inreality, Quartzite and
Quartz Vein were net-acid-neutralizing, but they could not be segregated from surrounding PAG
rock during mining.

A search of DBARD, the Database for Acid Rock Drainage (B. Price, personal
communication, 1996), provided 109 ABA analyses of Samatosum waste rock, ore, and overburden
(Appendix A1l and Table 3-1). The original source of the data is not reported in DBARD, but
probably includes the 61 samples from Hatfield Consultants Limited (1988).

TABLE 3-1
Summary of ABA Samples for Samatosum Rock Units
(from DBARD, the Database for Acid Rock Drainage, 1996)
Unit No. of Samples Unit No. of Samples
Ore 10 Overburden 2
Waste Rock
Mafic Pyroclastics 8 Sericite Tuff 55
Muddy Tuff 10 Quartz Vein & 8
Quartzite
Chert 6 Argillite 10

A scatterplot of total sulphur against paste pH for Samatosum rock units (Figure 3-1) shows
that most samples had total sulphur levels less than 5 wt-%S. A few samples had levels above
10%S, particularly the massive-sulphide ore. Most of the acidic paste pHs (pH < 5.0) were
associated with the high-sulphide samples.

A scatterplot of NP against paste pH (Figure 3-2) shows that paste pH can decrease to acidic
levels as NP falls below 10 t/1000 t. This level of “unavailable NP”” (UNP) is typical of many mines
(Morin and Hutt, 1997) and can be subtracted from measured NP to obtain “effective NP” for
calculating xXNNP and xNPR (Section 3.1). Alternatively, any xXNNP value below +10 t/1000 t can
be declared net acid generating, as already indicated in Section 3.1.

A comparison of total sulphur and measured NP (Figure 3-3) demonstrates no clear
correlation between the two parameters. This is typical of most mines and confirms that these two
independent variables require separate evaluations before combining them into xXNNP and xXNPR
values.

Minesite Drainage Assessment Group
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Paste pH vs. TNNP (Figure 3-4) shows that most Samatosum rock units have significant
percentages capable of generating net acidity. However, many of the samples were not doing so at
the time of analysis.

The correlation of TNNP TNPR vs TNNP
and TNPR demonstrates that the 10 T 3 Values
Samatosum TNNP criterion of +10 7 —>
t/1000 t is comparable to a TNPR 8 —
criterion of approximately 1.2 . a
(Figure 3-5). The best estimate for 6 | *
the TNPR criterion is obtained from
kinetic tests, but the Samatosum 4— *
columns (Section 3.3) did not P
include metals like calcium in the
effluent. As a result, the TNPR
criterion cannot be accurately
estimated. Morin and Hutt (1997)
indicate “safe” TNPR criteria for =00 NP (tonmes Ca%03/1000 tonnes) 500
mines like Samatosum with
significant quantities of carbonate FIGURE 3-5. ABA TNPR vs. TNNP.
minerals are often in the range of
1.3-1.7. This is discussed further in Section 3.3.
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Based on ABA statistics by rock unit (Appendix A1l and Table 3-2), all units have some
percentage of net-acid-generating rock (Table 3-3). On average, only Mafic Pyroclastics and
Quartzite/Quartz Veins are net acid neutralizing. Thus, these units would be entirely net acid
neutralizing if the entire units were thoroughly blended, but would generate net acidity in places if
the net-acid-generating portions were piled separately or not well blended.
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TABLE 3-2
Summary TNNP Statistics for Samatosum Waste-Rock Units
(from Appendix A1)
Rock Unit Minimum TNNP' Mean TNNP' Maximum TNNP'
Mafic Pyroclastics -130 +305 +901
Sericite Tuffs -265 -33 +68
Muddy Tuffs -345 -221 -119
Quartzite & Qtz Veins -67 +46 +299
Cherts -588 -226 +29
Argillites -230 -52 +171
Overburden -17 +10 +36

1000 t.

" TNNP (Total Net Neutralization Potential, see Section 3.1) in units of t CaCO, equivalent/
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TABLE 3-3
Predicted Tonnages and Weight-Averaged ABA Results
(from Hatfield Consultants Limited, 1988; Denholm and Hallam, 1991; and Appendix A1)

Total Acid Potential Neutralization Potential
Lnit Lode Rock (0 (/1000 t)* (tonnes) (/1000 t)* (tonnes)
Net Acid Neutralizing (MAF)
Mafic Pyroclastics MAF 5,300,000 73 387,000 377 2,000,000
Net Acid Generating (PAG)
Sericite Tuffs SERT 2,600,000 79 205,000 45 117,000
Muddy Tuffs MUT 307,000 235 72,100 14 4,300
Quartzite & Qtz Vein QITE & QV 421,000 85 35,800 131 55,200
Cherts CHERT 9,540 250 2,390 23 219
Argillites ARG 458,000 85 38,900 33 15,100
TOTAL PAG 3,800,000 354,000 192,000
Overburden

Overburden 728,580 10 7,290 19 13,800
GRAND TOTAL 9,830,000 748,000 2,210,000

" Based on an assumed bulk density of 2.65 t /m’ in the original report and volumes in Table 2-1, except for overburden with an
assumed bulk density of 1.6 t /m’ for this report. Total predicted tonnage excluding overburden is 9.8x10° t compared with a final
reported tonnage of 9.6x10° t (Piteau Associates, 1996). This is due to some ambiguity in final volumes of each rock unit.

? mean values from Appendix A1, as CaCO, equivalent
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3.3 Laboratory Kinetic Column Tests

3.3.1 Design and Contents of Column Tests

Laboratory-based column tests (Section 3.1) were designed to test various aspects of layered
and unlayered net-acid-neutralizing MAF and net-acid-generating PAG waste rock (Table 3-4).
There were six columns containing various proportions of MAF and/or PAG rock (Figure 3-6, Table
3-4, and Appendix B). The first four columns were started in February 1989, and were operated for
up to 5% years. Columns 5 and 6 were started later, apparently to answer specific questions about
PAG reaction rates after all NP was removed (Column 5) and the effect of a single MAF layer above
a PAG layer. Samples were retained in all columns with a basal perforated plastic plate with 1 cm
holes, covered with fiberglass.

Columns 2 and 3 were dismantled over a year before this study began. Nevertheless, rock
from the MAF (acid “consuming”) and PAG (acid “producing”) layers were sampled and bagged at
that time for later analysis. Columns 1, 4, and 6 were dismantled as part of this study (Appendix F),
and a sample from a large bag of Column 5 material was collected. Dismantling of all columns was
handled by B.C. Research in Vancouver, and the authors collected samples for analysis. B.C.
Research also indicated that the residence time of water during column testing was approximately
3-4 days.

Visual examination of dismantled Column 1 material (pure PAG) showed most of the
material was orange-brown silty sandy gravel with approximately 15% of the material well cemented
(but with some porosity) with fines and precipitants (Appendix F). The bottom few cm was more
iron stained than higher material.

Secondary-mineral precipitants identified through x-ray diffraction of field samples (Piteau
Associates, 1996) were: iron oxides (Fe(OH),), zinc-bearing copiapite (Fe*'Fe,*"(SO,),(OH),
20H,0), gypsum (CaSO,-H,0), and epsomite (MgSO,7H,0). These minerals are therefore also
expected in the observed column precipitants.

Column 4 (pure MAF) contained light grey-green silty gravel (Appendix F). About 2% of
the material was well cemented with fine particles, but with no obvious precipitants and obvious
porosity.

The bag with Column 5 material (acid-leached PAG material) contained silty gravel, grey
to buff to orange-brown in colour. Any cemented material was likely broken up during bagging.

Finally, Column 6 contained an upper MAF layer of grey-green silty gravel with 10%

cemented with fines having some porosity. The lower PAG layer was grey to orange to tan/buff in
colour with 5% cemented with fines having some porosity (Appendix F).
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TABLE 3-4
Summary of Six Column Tests on Samatosum Waste Rock
(see Figure 3-1 and Appendix B)
No. PAG/MAF Start Date/No. Of
Column No. Layers Weeks Initial/Final Rinse pH
1 1/0 08 Feb 89/214 7.5/2.95
2 1/2 08 Feb 89/286 7.6/7.05
3 2/3 08 Feb 89/286 7.9/7.19
4 0/1 08 Feb 89/20 7.6/7.9
5 1/0 19 Jul 89/131 2.9/3.2
6 1/1 19 Feb 92/128 7.4/8.15

Sieving of column samples into >11 mm, 2-11 mm, and <2 mm was conducted by the Soil
Science Laboratory at the University of British Columbia. Where sufficient sample for a grain-size
range was obtained, it was submitted for four static tests (Section 3.1): ABA (Appendices A2 and
A3), whole-rock composition (Appendix A4), total-metal contents (Appendices A5 and A6), and
acid-rinse tests (Appendix A2). Results are discussed in Section 3.3.3.

3.3.2 Effluent Chemistry and Reaction Rates from Columns

Lead analyses were suspended at Week 74 for Columns 1, 2, and 3 and at Week 48 for
Column 5 because of low concentrations (Appendix B). For the same reason, antimony analyses
were suspended at Week 70 for Columns 1, 2, and 3 and at Week 50 for Column 5. On the other
hand, manganese analyses started at Week 70 for Columns 1, 2, and 3 and at Week 47 for Column
5, because elevated manganese was noticed in on-site drainage.

The effluent pH showed trends (Figure 3-7 and Table 3-4) which were generally expected,
that is, any column with some acid-consuming MAF material yielded nearly the same neutral
effluent during the length of the tests. The major uncertainty was whether full neutralization would
continue until reactive sulphides were depleted. The trends of sulphate in the effluents showed the
initial flushing effect of retained sulphate (Figure 3-8). Afterwards, sulphate-production rates began
to stabilize and reflect the rates of sulphide oxidation and acidity production. The sulphate rate from
Column 4 was significantly lower than the other columns, because there was no highly reactive, acid-
generating PAG rock in this column. Thus, the rate from Column 4 provides the acid-generation rate
from pure MAF rock.
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Samatosum Column Leach Test Column Configurations

Column Column Column Column Column Column
#1 #2 #3 #4 #6
“Acid Consuming 5”
219 mm MAF
“Acid Consuming 3” (represents 6m) 365 mm MAF 551 mm PAG MAF
(Sglfrle?;nlt\;[?i) “Acid Producing 4” Alkalinity (thickness
219 mm PAG Removed unknown)
(represents 6m)
“Acid Consuming 3”
219 mm MAF
(represents 6m)
PAG
«Acid Producing 2° (thickness
(i | roaucing
951 mm PAG unknown)
(represents 16m)
“Acid Producing 2”
713 mm PAG
(represents 20m)

“Acid Consuming 1”
132 mm MAF “Acid Consuming 1”

(represents 2m) 80 mm MAF
(represents 2m)

FIGURE 3-6. Schematic Diagrams of Samatosum Laboratory Columns (from Denholm and Hallam, 1991).
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Columns 1, 5, and 6 with
pure PAG rock yielded similar rates
indicating pretreatment with acid
and overlying MAF rock make little
difference in the long-term rate of
acid generation. il

Weekly pH vs Week

\ | ,rﬁ‘ﬂ?ﬁ‘r'w\wiwl ,’m-\,\“\ S, \, \V‘ i

Calcium was not measured
in the effluent, so aqueous
saturation with respect to gypsum
and subsequent retention of
sulphate could not be determined.
However, post-test column ]
dismantling (Section 3.3.1) and 2 T S —
SOlld-phaSG Sulphate analyses 0 25 50 75 100 125 We:so 175 200 225 250 275
(Section 3'3'3_) show thaF s¥gn1ﬁcant FIGURE 3-7. Temporal Trends of pH in the Samatosum
secondary-mineral precipitants and Columns.
sulphate was retained within PAG
material and basal MAF layers in
Columns 2 and 3. Overall, columns
retained about 0.1-0.5 wt-%S as
sulphate. This is equivalent to a
sulphate production rate (Figure 3-
8) of approximately 20-70
mg/kg/wk for pure PAG columns
and 10-20 mg/kg/wk for the layered
columns, with the exception of
Column 4 (pure MAF) which
showed no significant
accumulation. Therefore, late-stage
sulphate-production (sulphide-
oxidation) rates of Table 3-5 were \ S —
actually 50-100% hlgher than listed 0 25 50 75 100 125 150 175 200 225 250 275
due to this internal retention of -
sulphate.

‘Weekly pH
L

Column 5

Sulphate Production Rate vs Week

-
=)
=3
=1
=3

-
=]
=3
=3

-
o
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Sulphate Production Rate (mg/kg/wk)

Column 6

-
=)

FIGURE 3-8. Temporal Trends of Sulphate Production
in the Samatosum Columns.

With the assumption that all
sulphur in the columns would have oxidized and generated acidity, sulphur in the layered columns
would have been depleted in roughly 40-50 years. Because metals like calcium and magnesium were
not measured, the corresponding consumption rate and depletion time of NP could not be
determined. However, by assuming simple chemical relationships and stoichiometries of reactions
between sulphide and carbonate minerals, approximate theoretical NP rates could be calculated
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(Appendix B and Table 3-5). These rates are
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TABLE 3-5
Summary of Rates and Predictions from Column Tests
(from Appendix B)
Parameter Column | Column | Column | Column | Column | Column

1 2 3 4 5 6
Weeks of Testing 214 286 286 20 131 128
Initial wt. (kg) 28.9 46.2 46.2 11.5 17.2 35.8
pH, minimum 2.2 6.3 6.7 7.3 2.0 7.4
pH, maximum 8.2 8.3 8.3 8.0 34 8.23
pH, late stage' 2.9 7.3 7.3 7.7 3.2 8.0
SO, rate ! 71 28 34 2.7 82 18
Years to sulphur depletion 22 48 38 30 14 56
Acidity rate ' 59 1.6 1.4 4.5 18 0.89
Alkalinity rate ' 0 8.9 8.0 87 0.00 22
Molar Ratio Alk/SO, 0.00 0.32 0.23 34 0.00 0.00

Theoretical Open-System NP Consumption
NP rate' 68 36 42 85 67 40
% remaining at end 33 78 77 98 45 87
Years to NP depletion 9.9 38 33 25 10 39
Theoretical Closed-System NP Consumption

NP rate' 140 56 70 1.4 150 36
% remaining at end -34 69 68 99 -59 84
Years to NP depletion 2.7 24 20 1600 0.8 40
Dissolved copper rate ' 0.049 0.0022 0.0038 0.0011 0.085 0.0024
Dissolved zinc rate ' 0.21 0.011 0.014 0.019 0.24 0.0020
! Late-stage rates as mg/kg/wk, defined as average of the last five weeks, or last eight weeks if
only one data value was available in the last five; these values used as long-term predictions
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roughly 1-2 times greater than the sulphate
production rate on a molar ratio, and are International Kinetic Database
consistent with observations of 1.3-1.7 for L .
carbonate systems like Samatosum (Morin (462 Kinetic tests from 63 mines)
and Hutt, 1997).

Based on these rates, NP in the 12007
layered columns, which is close to a ratio of ¢
1:1 with acid potential (Appendices B2 and 1% © Afl\;{f; lgqf;';y”g:ggsc"nzn
B3), will be depleted in 20-40 years, or o &
before all sulphide is oxidized. Therefore, % w00_] © \@Q\»o
eventual net acidity is expected from the |E& @ %
layered columns. : ° q &

g i gy © Ry

This prediction is further reinforced © %03 0 ° o
by the knowledge that approximately 10 g 40.0— O Oo@
/1000 t of NP, or about 12% of total NP in |& 2 O
these columns, is unavailable for 799
neutralization (Section 3.2). These 2
predictions of net acidity for the layered © o
columns contradict those of Denholm and o0 | | | |
Hallam (1991), because they used measured 0 Alkali:?i; Production Rate (mglkgiwk) 1200
alkalinity for the rate of NP depletion.

Alkalinity production is typically FIGURE 3-9. Comparison of NP Consumption
less than NP consumption. For example, Rate to Alkalinity Production from the

the International Kinetic Database (Morin International Kinetic Database.

et al., 1996; Morin and Hutt, 1997) with

462 kinetic tests from 63 mines shows that NP consumption at levels of the layered columns often
exceeds alkalinity consumption by a 70-100% (Figure 3-9). Also, carbonate molar ratios which
indicate the rate of NP consumption to sulphate production are virtually always greater than 1.0 in
near-neutral kinetic tests. In comparison, the alkalinity/sulphate ratios for the layered Samatosum
columns were only 0.32 and 0.23, meaning that NP consumption was likely a factor of at least 3-4
times greater than alkalinity production. Since the ratio of NP to acid potential in the layered
columns were close to 1:1, the preferential depletion of NP appeared inevitable. Furthermore, post-
test analyses of the layered columns (Section 3.3.3) indicate that most of the NP in the finer, and
presumably most reactive, grains was nearly consumed by the end of the tests. All these
observations indicate the prediction of eventual net acidity is reasonable.

Even Column 4 which contains pure MAF could eventually generate net acidity, depending

on its actual rate of NP consumption (Table 3-5). However, this is not the result of active sulphide
oxidation, but to the opposite: because the rate of acid generation is so low, NP is preferentially
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depleted from the column simply by the water passing through it. The late-stage ratio of alkalinity
to sulfate is 33.8 in Column 4, indicating that NP is being depleted at some rate greater than 34 times
the rate that acid is being generated.

3.3.3 Static Tests of Layers from Columns

Post-test samples from the various layers in the columns were sieved to three grain sizes and
analyzed for expanded ABA, total-metal contents, and whole-rock composition (Appendix A2; see
also Section 3.1 and 3.3.1). Additionally, post-test samples from Columns 1 (PAG only) and 4
(MAF only) were submitted for mineralogical examinations (Appendix C).

Samples of the original PAG and MAF materials placed into the columns, stored in tightly
sealed plastic bags and apparently unreacted, unsorted, and unoxidized, were analyzed for
comparison to the post-test reacted rock. Since this original material had already been analyzed by
ABA (Denholm and Hallam, 1991), these second ABA analyses were a check on accuracy of sample
splitting and chemical analyses. A comparison of the results revealed discrepancies up to 50%.
Therefore, there are probably error bars on the order of 50% for chemical characterization of column
materials (see also Appendix A6).

To more easily examine and discuss ABA results for the column layers, ABA values were
graphed by grain size in Appendix A3. In these diagrams, MAF material is labelled acid
“consuming” and PAG is acid “producing” to remain consistent with terminology in the original
column testwork. Numbering of layers in layered Columns 2 and 3 begins with 1 at the bottom and
increases upward.

Paste pH (Appendix A3) for the PAG and MAF (acid “consuming”) in the original material
(“unreacted unsorted’’) was near neutral (7.60 and 8.20, respectively). Thus, all rock in the columns
initially started neutral, except Column 5 which was presoaked with acid. Paste pH data for Column
4 (MAF only) show that pH was consistently alkaline for all grain sizes, whereas the finer grain sizes
were more acidic in Column 1 (PAG only). This indicates that finer particles of PAG either
generated or retained acidity more than the coarser particles. These same trends also appear in
layered Columns 2 and 3 (Appendix A3), so that layering made no difference to paste pH in the
individual layers. In other words, the presence or absence of MAF material in the columns made
little difference to paste pH in the PAG material.

Total sulphur and sulphide in post-test MAF (acid “consuming”) rock reached minimum
values in the 2-11 mm size range in all columns (Appendix A3). However, values in all ranges were
generally similar to values in the original MAF rock (“unreacted unsorted’), indicating no significant
depletion of sulphur in all ranges of MAF during the column tests. This is consistent with the
relatively low sulphate production rate from pure MAF (Table 3-5).
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For the net-acid-generating PAG, total sulphur and sulphide were variable with grain size
between columns, but generally steady. Post-test levels were generally higher than the original PAG,
indicating formation of sulphide in most samples. The exception was the finest grain size (<2 mm)
of Column 1 which significant depletion of total sulphur and sulphide. Since sulphide probably did
not form in the PAG material and the rate of sulphide depletion in the MAF should not be
significantly higher than in PAG, the preceding differences with original materials probably reflect
accuracy of the chemical analyses and sample compositing rather than actual chemical reactions
(discussed above). In fact, two separate analyses of total sulphur for the PAG material yielded 2.63
and 3.62 %S, a difference of 38%.

Leachable sulphate (Appendices A2 and A3) increased markedly (1) with decreasing grain
size in post-test MAF (acid “consuming”) rock and (2), in comparison to original levels (“unreacted
unsorted”), within the bottom layers (“Consuming 1") in both layered columns. The upper MAF
layers in these columns showed only some increase in sulphate in the finest range. The PAG layers
in these columns also showed some accumulation in the post-test unsorted and finest range.
Additionally, accumulation of sulphate occurred in the unlayered PAG columns and the basal PAG
in Column 6, particularly in the finest range. Therefore, there are significant accumulations of
sulphate, probably as gypsum and/or epsomite, in all PAG rock and in the bottom layer of MAF in
the layered columns. All columns, except Column 4, showed roughly 0.1-0.5 wt-%S retention of
sulphate over the duration of the tests.

Measured bulk NP and Carbonate NP in Column 4 containing only acid-consuming MAF
were relatively constant across the grain-size ranges and somewhat lower in comparison to the
original (“unreacted unsorted”) levels (Appendix A3). In contrast, the MAF layers in layered
Columns 2 and 3 showed marked and often consistent decreases in NP and CaNP with decreasing
grain size and relative to original levels. Thus, most of the neutralization within the columns came
from the finer grain sizes of MAF rock. In contrast to MAF, NP and CaNP in PAG has not changed
much during the column tests, except for some depletion in the finest grain-size range.

Trends in TNNP (using NP) and RNNP (using CaNP) in the layered columns were parallel
to those of NP and CaNP for MAF rock (Appendix A3), again showing significant depletion with
decreasing grain size. In fact, the TNNP and RNNP values of the finest grain sizes of MAF were
reduced toward and into net acid generating values. In other words, the acid generation in the PAG
rock caused finer grains of MAF to become net acid generating. However, the weighted average
TNNP and RNNP values for MAF were still net acid neutralizing, but there is some doubt on
whether the NP in the coarser grains is reactive, available, and can be counted on for neutralization.

TNPR and RNPR values (Appendix A3) for MAF rock showed peak values in the 2-11 mm
or > 11 mm range. This primarily reflects the minimum sulphide values in these ranges (discussed
above) rather than a peak in NP values. Trends in TNNP and RNPR for PAG rock were generally
constant with grain size and in comparison to original (‘“unreacted unsorted”) levels.
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Like ABA, whole-rock composition and total-metal contents were measured in original MAF
and PAG material (“unreacted unsorted”) and in the three grain-size ranges (Appendices A4 to A6).
Many metals like chromium and sodium displayed no clear and regular trend in the MAF and PAG
layers within the columns, and thus no clear pattern of enrichment or depletion. On the other hand,
calcium and strontium clearly parallelled the concentrations of NP discussed above, demonstrating
the dominance of calcium-based carbonate minerals in reactive NP. Notably, magnesium displayed
a trend different from NP and calcium, indicating magnesium-bearing minerals did not contribute
to NP in the columns. This may be the result of the subsequent precipitation of epsomite
(magnesium sulphate, Section 3.3.1), rather than the lack of initial dolomite dissolution.

Comparisons of pre-test and post-test levels of arsenic, lead, molybdenum, and zinc showed
that MAF materials often display some depletion during the column test, whereas PAG layers often
show enrichment. This suggests these metals were significantly leached from MAF and precipitated
in PAG rock. Similar comparisons for aluminum, iron, and potassium show no significant depletion
or enrichment.

The repetitive acid-batch leaching explained in Section 3.1 was used to calculate the amount
of each metal that was retained in secondary minerals or occurred in primary soluble minerals like
calcite within the layered column tests. Appendix A2 contains columns with the label, “remaining
after acid rinse test”, providing the percentage of total metal not removed by this test. Due to
analytical accuracy, some values close to 100% are greater than 100%, meaning virtually none of the
metal was removed. Most metals typically showed no significant removal (>50%) in the acid
washes. The exceptions were: copper in a few samples of acid “producing” PAG rock, and silver
and sometimes cadmium in samples of acid “consuming” MAF rock. Since these metals showed
no clear enrichment or depletion in Appendices A3 to A5, they were probably dissolved from
primary minerals rather than secondary minerals formed during the column tests. Thus, there was
only limited secondary-mineral accumulation according to the total-metal, whole-rock, and acid-
leach static tests.

Notably, calcium and magnesium from the acid-leach tests showed generally 0-50% depletion
(mostly < 30%) in acid, meaning large amounts did not occur as soluble carbonate minerals
(discussed below). Thus the preceding discussions on NP and calcium depletion in finer grain sizes
lead to the conclusion that most NP occurred as finer grains and was nearly depleted in the layered
columns, despite the persistence of most of the original non-carbonate calcium.

Mineralogical observations of Column 1 (pure PAG) rock revealed quartz-rich rock showing
iron-oxide staining and cementation by fine mica and iron oxides (Appendix C), which was also
noted during column dismantling (Section 3.3.1). The lack of iron enrichment or depletion in the
post-test samples indicates the iron oxides were formed predominantly from the oxidized pyrite in
the PAG. Chlorite at 3.5% in the PAG sample indicates some minor neutralization probably
occurred even after net acidity, and would likely be characterized by the release of magnesium.
Elevated magnesium levels have been noted in dump drainage (Chapter 4), but this has been
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attributed solely to dolomite dissolution in the past. The low percentage of carbonate (0.2%) in the
PAG of Column 1 is in close agreement with CaNP from ABA analyses (Appendices A2 and A3),
confirming the presence of unavailable NP initially discussed in Section 3.2.

Mineralogical examination of a sample of MAF from Column 4 (pure MAF) noted little to
no reaction of the sulphide and carbonate minerals, in agreement with the relatively low NP reaction
rates in the absence of PAG (Section 3.3.2) and with no accumulation of secondary minerals in
Column 4. The high levels of plagioclase, chlorite, and amphibole can provide additional NP, albeit
at a lower rate, to the already abundant carbonate in the MAF.

3.3.4 Summary of Column Results

Interpretations of rates and depletion times (Section 3.3.2) and comparison of pre-test and
post-test results by grain size (Section 3.3.3) have shown that PAG is relatively reactive from the
perspective of acid generation and generates net acidity within several weeks to months due to a
relative lack of neutralization potential (NP). On the other hand, MAF contains excess NP and
sulphide oxidizes at a slower rate. A significant amount of the sulphate from oxidation is retained
within PAG and basal (lower) MAF layers within the columns.

The layering of MAF and PAG within columns did not change the onset of net acidity or the
precipitation of secondary minerals in PAG and basal MAF layers relative to unlayered columns.
Therefore, layering on the order of 0.2-1.0 m did not affect reaction rates or geochemical behaviour
within individual layers, but the layering did affect the composite effluent from the columns. For
example, layered columns produced near-neutral pH in spite of the presence of net acid generation
from PAG layers, although effluent pH and alkalinity were 0.4 pH units and a factor of 10 lower,
respectively, than the pure MAF column.

Mass-balance calculations of acid generation and NP depletion were hampered by the lack
of effluent analyses for metals like calcium and magnesium. However, based on simple chemical
relationships and the International Kinetic Database, rates of NP consumption were estimated to be
greater than 1.0 relative to the rate of sulphate production. Since the layered columns contained
nearly equal amounts of NP and acid potential, the excess consumption of NP led to a prediction of
eventual net acidity in 20-40 years. However, not all measured NP is available for neutralization
(Section 3.2), so net acidity may have appeared in even less time.

Minesite Drainage Assessment Group



Control of Acidic Drainage in Layered Waste Rock: Samatosum 26

4. CONSTRUCTION, FIELD MONITORING, AND
PREDICTIONS FOR THE FULL-SCALE SAMATOSUM DUMP

The primary requirement behind the design of the waste-rock dump was the encapsulation
ofnet-acid-generating (PAG) layers within net-acid-neutralizing (MAF) layers (Figures 4-1 and 4-2),
as reflected in the laboratory columns (Section 3.3). A basal MAF layer of 2 m thickness was placed
over the undisturbed till and organic soil with hydraulic conductivities around 10° to 10”7 m/s
(Denholm and Hallam, 1991). Any mixing or blending of rock units within a layer was an
unintentional result of blasting, loadings, hauling, and dumping.

Because most MAF rock was removed from the pit by mid-1990 due to its shallow
occurrence, it was stockpiled for use as needed in dump layering. Overburden (till) was also
stockpiled for a final, uppermost cover. By the end of 1990, the 2 m base of MAF, the lower 6 m
of PAG, and 6 m of MAF were completed. The second 6 m of PAG was half completed by mid-
1991 and completed by the end of mining. The uppermost MAF layer was reportedly completed,
and the overburden was moved onto the dump at thicknesses of 0.3 to 1 m (Piteau Associates, 1996).

Eight strings of thermistors were installed during dump construction to monitor temperature.
However, all strings were apparently damaged by the unexpected degree of dump settlement.

Seepage through the waste-rock dump flows into the Minewater Sedimentation Pond
(MWSP), which is monitored at Site MOE-4 (Figures 1-2 and 1-3). Also, a trench was excavated
and lined at the base of the lowermost PAG layer, above the basal MAF, and drains to either side of
the dump (Sites MOE-6A and 6B). As a result, drainage chemistry can be monitored at MWSP, in
seepage locations at the toe of the dump, and in the minor flow from the internal trench. A sample
from the internal trench collected in April 1991 had insufficient volume for filtration and analysis
of dissolved metals, so only pH and total metals could be determined (Table 4-1). This sample had
a near-neutral pH with detectable concentrations of several metals.

TABLE 4-1
Chemical Analysis of One Drainage Sample from the Internal Trench
Beneath the Lowermost PAG Layer in the Dump
(from Denholm and Hallam, 1991)

Total Metals as mg/L
pH Cu Pb Zn Fe Ag Cd Mn
7.3 0.03 0.2 0.84 3.37 <0.01 <0.01 29.3
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Samatosum Main Waste Dump
Schematic Portion of Long Section

About 500 m

FIGURE 4-1. Schematic Diagram of the Layered Samatosum Waste-Rock

Dump (from Denholm and Hallam, 1991).

Cross-Section Through the Samatosum Waste-Rock Dump

Elevation

Perpendicular to Dip of PAG Layers
(Adapted from Piteau Associates, 1996)

1400 m

Lower PAG Layer

Till Upper PAG Layer

600 m

Undisturbed Rock

400 m

FIGURE 4-2. Cross-Section Through the Samatosum Waste-Rock Dump
Perpendicular to Dip of PAG Layers (adapted from Piteau Associates,

1996).
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Monitoring data for MOE-6A (Appendix D) show that pH has remained between 7.0 and 8.0.
However, sulphate has increased sharply since 1990, and this was found to be a sign of impending
onset of net acidity at Island Copper Mine (Morin et al., 1995a) and in kinetic tests (Morin and Hutt,
1997). The accompanying increases in calcium and magnesium suggested that the dissolution rate
of carbonate minerals has increased in response to the accelerating rate of acid generation signalled
by sulphate. Copper and zinc concentrations also increased through time, reaching peak
concentrations of 0.23 and 23 mg/L in spring of 1995. The prediction for future drainage passing
MOE-6A is acidic pH with elevated metal concentrations.

Monitoring data for MOE-6B (Appendix D) show that acidic pH was first measured at this
location in spring of 1993, which then recovered to over 7.0. Each spring the acidic water reappears,
probably reflecting the increased flow and flushing of the dump’s PAG layers. However, compared
to the previous year, each year has a lower pH for a longer duration. This was also noted at one
waste-rock monitoring station at Island Copper Mine (Morin et al., 1995a). Therefore, the prediction
for MOE-6B is acidic pH with elevated metal concentrations.

Monitoring data for MOE-4 (Appendix D) show that the combined drainage from the dump
and pit has remained consistently around pH 8.0. Consequently, the pH fluctuations at MOE-6B do
not overwhelm the alkalinity in the entire drainage system. Nevertheless, the trends of increasing
sulphate, increasing calcium, and decreasing alkalinity indicate acidic drainage may soon appear.
Due to this, Inmet Mining has built a water-treatment plant near MOE-4.

At this point, it is informative to examine various predictions for dump drainage and their
justifications. The new treatment plant and preceding predictions seem to contrast with the
predictions of Piteau Associates (1996):

“In the short term, ARD rates ... are expected to increase in the waste
dump, but this increase is not expected to be significant.... Iron
precipitates may also be coating exposed pyrite crystals, which should
naturally reduce the rate of ARD generation over time, and sulphate
precipitates (e.g. gypsum) should start to blind off pathways for
oxygen and water flow through the dump. The long term prognosis
is an improving trend in dump discharge water quality after the next
one or two decades.... [ T]The waste dump actually contains much more
than twice the buffering capacity required to neutralize the products
of any sulphide oxidation which is likely to occur over time.” (p. iii-
1v)

These expectations appear overly optimistic since case studies show that (1) metal leaching can
continue at elevated levels for many decades and (2) acidic drainage can appear even when large-
scale calculations show excess neutralization potential (Morin and Hutt, 1997). Although it is not
clear, Piteau Associates may have tempered their optimistic predictions later in their report:
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“Kinetic simulation and ABA data suggest that ARD in the waste
dump will be buffered by the available neutralization potential.
Nevertheless, some important dynamic factors such as channelling
and seasonal flushing are ignored in the column simulation. Taking
these factors into account, one can conclude that ARD will be
significantly mitigated by the existing NP, but will not be totally
inhibited.” (p. 14)

Denholm and Hallam (1991) indicated that flowpaths of infiltration through the dump are
assumed to be vertical, turning to lateral as the drainage reaches the basal MAF layer and
undisturbed till. However, lateral flow within layers is considered a possibility, particularly since
sericitized rock can have a low permeability. Consequently, the appearance of acidic drainage from
the dump does not necessarily mean that all neutralizing capacities of the MAF layers are nearly
consumed. This turns out to be the key factor in reconciling various predictions and monitoring data,
as explained below.

To reconcile predictions, estimates of acid generation and neutralization within the dump are
needed. A relatively simple technique for assessing and predicting drainage chemistry involves the
compilation of all relevant monitoring data (Morin and Hutt, 1993; Morin et al., 1995b; Norecol,
Dames and Moore, 1996; Morin and Hutt, 1997). This leads to an “empirical drainage-chemistry
model” (EDCM) that predicts average annual concentrations as well as shorter-term fluctuations
based on past data and an estimate of pH.

The compilation of relevant monitoring data (Appendix E) shows that some parameters like
alkalinity and copper produce reliable trends with pH, and are thus easily amenable to prediction.
Other parameters like sulphate and manganese show a poor trend with pH, particularly around
neutral values. This is one of a few cases where the technique for the EDCM fails to reasonably
characterize overall drainage chemistry, and is the result of generally increasing concentrations
through time at constant pH which violates one of the premises of the model.

This means that a consistent and repeatable release of sulphate and calcium from the
Samatosum does not occur. Instead, annual concentrations and loadings have fluctuated and
generally increased despite the neutral pH, by over an order of magnitude. This is further
complicated by the precipitation and retention of sulphate within the dump, so the actual rate of in
situ sulphide oxidation is only known to be greater than the variable loadings draining from the
dump. Consequently, depletion of sulphide and NP within the dump cannot be estimated accurately.

Piteau Associates ignored the significant internal retention of sulphate and other metals, and
calculated a flux of sulphate from the dump. The estimated flux of approximately 280 t SO,/yr in
1995 was accompanied by warnings that significant error bars are attached to this flux. Following
the same approach, the flux of calcium and magnesium can be estimated at 40 and 30 t/yr,
respectively. When these fluxes are converted to molar values, the carbonate molar ratio
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[(Ca+Mg)/SO,] is 0.77 in the dump drainage. Due to the error bars and internal retention, the ratio
is probably around or above the theoretical value of 1.0 (Section 3.3.2).

The uncertain mass balance for the dump can be avoided, for the most part, by noting that
the molar ratio of NP to TAP within the dump (Table 3-3) is approximately 3. This is much greater
than the layered columns with ratios around 1.0 (Section 3.3.2). Therefore, on a geochemical mass-
balance basis, it is unlikely that the dump can generate net acidity. However, as noted in the
columns, even a PAG layer as thin as 0.2 m will generate net acidity at an unattenuated rate even
when surrounded by acid-neutralizing MAF rock.

This fact, combined with physical channelling of water through the dump, particularly the
coarser PAG layers, explains the discrepancies between predictions and observations. In other
words, the release of net acidity from the dump is not a consequence of geochemical factors, but of
physical factors. Because acidic drainage in the PAG layers does not always contact MAF material
before exiting the dump, this layered dump has released net acidity and will probably do so at a
greater rate in the future in spite of its overall 3:1 NP:TAP ratio. This highlights the importance of
physical hydrogeology in the success of geochemical layering scenarios.

Recently, the ratio of NP to TAP in the Samatosum dump has been recalculated and reported
as between 10:1 and 13:1 (letter from E. Denholm to P. Mehling, 14 March 1997). However, these
ratios are incorrect because they are based on averaged NNP values for PAG and MAF rock, rather
than NP and AP values for each unit (e.g., Table 3-3). Since NP and AP are independent variables
(Section 3.2), averaged combinations of them as NNP or NPR are not valid.
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5. CONCLUSIONS

This study has reviewed existing information, reinterpreted old data, and obtained new data
for the layered waste-rock dump at Samatosum. Most of the rock units at Samatosum had significant
proportions of net-acid-generating rock, except for mafic pyroclastics (MAF). As a result, all rock
was divided into MAF and Potentially Acid Generating (PAG). The PAG was encapsulated by MAF
layers within the dump, and the overall ratio of Neutralization Potential (NP) to Total Acid Potential
(TAP) was 3:1.

Column tests with various layered and unlayered sequences of PAG and MAF rock were used
to determine if the dump design was appropriate. However, the two columns containing layers of
PAG and MAF, simulating the dump, had NP:TAP ratios only close to 1:1. Because effluent
concentrations of metals like calcium and magnesium were not measured during column testing,
rates of NP consumption and depletion could not be determined. However, simple geochemical
relationships and data from other mines indicated that the ratio of NP consumption to sulphide
depletion in the columns was likely greater than 1:1. Additionally, as is typical at many minesites,
not all measured NP at Samatosum is available for neutralization: up to 10 t CaCO,/1000 t is
unavailable at Samatosum. Therefore, the columns were predicted to eventually release net acidity
if they had continued. This contradicted previous predictions, primarily because previous work
assumed that the rate of NP consumption was lower and equivalent to the rate of alkalinity
production. In reality, alkalinity production typically represents only a portion of total NP
consumption.

Comparisons of pre-test and post-test analyses on various grain-size ranges indicated layering
as small as 0.2 m in the columns did not alter the reaction rates and the geochemical behaviour of
the PAG and MAF material. In other words, layering with MAF did not slow reaction rates in the
adjacent PAG layers. However, the effluent from the layered columns did represent a composite
from the two materials.

Significant accumulation of sulphate from sulphide oxidation was noted in PAG, where it
originated, and in basal (lower) MAF layers within the columns. Also, NP was significantly depleted
in MAF layers, particularly in the finest grain-size range. In fact, NP depletion in the finest MAF
particles caused some MAF to become net acid generating and suggested that NP in the coarser
particles may not be readily available. This also supports the prediction of net acidity from the
columns.

Monitoring of drainage from the dump at Samatosum has revealed signs of impending net
acidity. In fact, pH at one station has fluctuated between neutral and acidic values, with the acidic
values becoming lower and more persistent with time. However, unlike the columns, the dump has
an overall ratio of NP:TAP of 3:1, and thus is not predicted to generate net acidity.
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The reconciliation of predictions with monitoring data is based on the observations in the
columns that layering does not suppress reaction rates in the PAG and that coarser rock can
preferentially channel water through a layer. Consequently, the appearance of net acidity in some
dump drainage is simply the result of physical conditions rather than a failure of geochemical
principles. This highlights the importance of physical design and physical hydrogeology in any
future design and construction of a layered dump. If drainage does not pass through all available
neutralizing layers, acidic drainage may appear even in the presence of excess neutralizing potential.

A final note focusses on metal leaching. Although acidic pH may be prevented with carefully
designed and implemented layering, leaching of metals is not so easily controlled. Because reaction
rates in even small layers of net-acid-generating Samatosum rock, on the order of 0.2 m, could
proceed unattenuated by adjacent net-acid-neutralizing rock, metal leaching can probably occur at
accelerated rates in layered dumps. If site-specific solubilities of secondary minerals are relatively
high, aqueous metal concentrations may then exceed water-quality requirements even in near-neutral
drainage. Therefore, layering is not necessarily a control technique for metal leaching.
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APPENDIX

A. Data from Static Tests
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Al. Acid-Base Accounting (ABA) for Samatosum Rock Units
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Samatosum Mine ABA Data

Rock Pyrite Mi Material %S ool e NP

ine ateria onnes onnes onnes
Sample 1D Type (%) Component  Type Paste pH (Total) Cl(éoﬁow c:éo,nooo CA(c':o,nooo TNPR

tonnes) tonnes) tonnes)

BCS 8551 Sercite Tuff Waste Rock 8.4 4.67 146 38 -108 0.26
BCS 8552 Sercite Tuff Waste Rock 8.4 2.15 67 21 -46 0.31
BCS 8553 Sercite Tuff Waste Rock 8.4 0.37 12 15 3 1.30
BCS 8554 Seroite Tuff Waste Rock 7.9 2.73 85 15 .70 018
BCS 8555 Sercite Tuff Waste Rock 8.1 2.37 74 25 -49 0.34
BCS 8557 Sercite Tuff Waste Rock 8.1 2.51 78 16 -62 0.20
BCS 8559 Sercite Tuff Waste Rock 6.3 1.47 46 14 -32 0.30
BCS 8560 Sercite Tuff Waste Rock 6.6 3.73 117 88 .29 0.75
BCS 8561 Seroite  Tuff Waste Rock a.l 1.52 48 38 -10 0.80
BCS 8562 Serolte Tuff Waste Rock 8.6 1.88 59 23 -36 0.39
BCS 8563 Serolte Tuff Waste Rock 7.9 3.1 116 7 -109 0.06
BCS 8564 Serotte  Tuff Waste Rock 8.4 1.72 54 38 -16 0.71
BCS 8565 Sercite Tuft Waste Rock 8.8 2.32 73 67 -6 0.92
BCS 8566 Sercite Tuff Waste Rock 8.1 3.46 108 23 -85 0.21
BCS 8567 Serolte  Tuft Waste Rock 83 3.30 103 26 =17 0.25
BCS 8569 Serolte Tuff Waste Rock 7.3 4.04 126 12 A14 0.10
BCS 8570 Semite Tuff Waste Rock 6.4 2.49 78 3 -75 0.04
BCS 8574 Serolte  Tuff Waste Rock .6 1.20 38 65 28 1.73
BCS 8575 Sercite Tuff Waste Rock 6.9 0.64 26 9 -17 0.34
BCS 6576 Sercite Tuff Waste Rock 8.6 0.61 19 35 16 1.84
BCS 8577 Sercite Tuff Waste Rock 6.9 0.69 21 65 44 3.04
BCS 8578 Semite Tuff Waste Rock 7.4 3.07 96 9 87 0.09
BCS 8579 Semite Tuff Waste Rock 8.1 0.25 8 6 0 1.02
BCS 6580 Semite Tuff Waste Rock 6.6 4.30 134 11 -123 0.06
BCS 6581 Semite Tuft Waste Rock 8.1 3.05 95 85 =10 0.89
BCS 8582 Sercite Tuft Waste Rock 8.7 3.76 118 77 -4 0.66
BCS 8583 Sercite Tuff Waste Rock 8.5 0.36 1" 15 4 1.32
BCS 8584 Semite Tuft Waste Rock a.4 2.40 75 21 -54 0.28
BCS 8585 Semite Tuff Waste Rock 8.5 an 97 43 -54 0.44
BCS 6586 Sercite Tuff Waste Rock 8.7 1.91 60 36 -24 0.60
BCS 8587 Semite Tuff Waste Rock 6.6 2.29 72 33 -39 0.46
BCS 8586 Sercite Tuff Waste Rock 8.2 1.57 49 16 -33 0.33
BCS 8591 Serolte Tuff Waste Rock 8.8 1.00 31 37 6 1.18
BCS 8592 Serolte Tuff Waste Rock 87 1.40 44 115 7 2.63
BCS 6593 Serolte Tuff Waste Rock 8.6 0.55 17 17 0 0.99
BCS 8595 Sercite Tuff Waste Rock 8.5 1.03 32 Al 39 2.21
BCS 8596 Serolte Tuff Waste Rock 8.9 0.77 24 32 6 1.32
BCS 8597 Sercite Tuff Waste Rock 8.5 1.60 50 15 -35 0.30
BCS 8598 Sercite Tuft Waste Rock 8.6 2.27 71 20 -51 0.26
BCS 8599 Sercite Tuff Waste Rock 8.7 0.31 10 12 2 1.26
SCD10393 Sericite Tuff 5 Hw Waste Rock 8.4 3.29 103 638 =36 0.66
BCD10377 Sericite Tuft / Chert 5 HW Waste Rock 8.4 4.87 152 50 =102 0.33
BCD10431 Sericite Tuff | Chert HW FW Waste Rock 8.9 3.95 123 150 27 1.22
BCD10434 Sericite Tuff / Chert Fw Waste Rock 8.6 5.34 167 182 15 1.09
BCD10476 Serioitt  Tuff/ Chert 5 HW Waste Rock 8.4 3.44 108 1Al -37 0.66
BCD4140 Sericite Tuff / Chert 10 Hw Waste Rock 8.5 3.35 105 139 34 1.33
BCD4178 Sericite Tuff / Chert 5 Pit Waste Rock 6.4 0.90 28 19 -9 0.68
BCDS5280 Sericite Tuff / Chert 10 Hw Waste Rock 7.7 2.97 93 11 -82 0.12
BCD8355 Sericite Tuff / Mafic Tuff + Chert Trace-3 Pi Waste Rock 9.0 1.87 56 241 163 4.12
8CD10313 Sericlle Tuff + Quartzite 5 Fw Waste Rock 8.9 3.99 125 126 1 1.01
BCD5259 Serioiie Tuft + Quartzite 20 HW Waste Rock 8.8 0.53 17 105 88 6.32
BCD5298 Sericite Tuff + Quartzite + Argillite Fw Waste Rock 6.6 3.20 100 4 -96 0.04
BCD5302 Sericite Tuff + Quartzite + Argiltiie Hw Waste Rock 8.4 2.40 75 8 67 0.11
BCD10541 Sertciie  Tuff + Quartzite + Quarts Vein 15 Fw Waste Rock 6.5 8.61 269 4 -265 0.01
BCD5883 Sericite Tuft + Quarztite HW,FW  Waste Rock 6.3 7.14 223 7 -216 0.03
Maximum 9.0 8.61 269 241 183 6.32
Minimum 6.3 0.25 8 3 -265 0.01
Mean 8.2 2.52 79 45 33 0.88
Standard Deviation 0.7 1.68 52 49 66 1.10
TU Percentile 7.1 0.57 18 d -106 0.09
Median 8.4 2.317 74 25 33 0.60
90 Percentile 8.8 4.20 131 111 32 1.79
Count 55 55 55 55 55 55

TAP = % S (Total) * 3125
TNNP =NP « TAP
TNPR = NP | TAP

Note: Data teken from DBARD database




Samatosum Mine ABA Data

Rock Pyrit . " | %s TAP NP TNNP
oc ite ine ateria (tonnes onnes tonnes
Sample 1D Type (%)  Component e Paste PH qorn  cacoyioo Conommo00 Cacomooo  TNPR
tonnes) tonnes) tonnes)
SC010426 Mafic Pyroclastic Trace-3 Pl Waste Rock 6.9 2.10 66 715 649 10.90
BCD10514 Mafic Pyroclastic Trace-2 Pi Waste Rock a.9 2.10 66 516 440 7.57
8CD10526 Mafic Pyroclastic Pit Waste Rock 6.7 3.65 120 452 332 3.76
BCD4255 Mafic Pyrociastic 5-a Pit Waste Rock 6.5 4.46 140 136 -2 0.99
BCD4257 Maftc Pyroclastic PI Waste Rock 0.2 1.06 34 71 37 2.10
BCDA4275 Mafic Pyrociastic Trace Pi Waste Rock 6.2 0.15 5 207 202 45.37
BCD5251 Mafic Pyroclastic Pi Waste Rock 6.5 0.47 15 916 901 62.10
BCDS717 Mafic Pyrociastic PI Waste Rock 4.7 4.30 134 4 130 0.03
Maximum a.9 4.46 140 916 901 62.10
Minimum 4.7 0.15 5 4 =130 0.03
Mean 8.1 2.33 73 377 305 16.60
Standard Deviation 1.4 1.72 54 327 351 23.62
10 Percentile 7.2 0.37 12 51 -41 0.70
Median a.5 2.14 67 330 267 5.67
90 Percentile 0.9 4.35 136 775 725 50.39
Count a 8 a a a 8

TAP = % S (Total) . 3125
TNNP = NP . TAP
TNPR = NP /TAP

Note: Data taken from DBARD detabase



SamatasumMine ABA Data

Rock Pyrit Mi Materiat %S o e _—p
e ine al (tonnes {tonnes (tonnes
Sample 1D Type (%) Component Type Paste pH (Total)  CaCO1000 CaCO,1000 CACO,1000 TNPR
tonnhes) tonnes) tonnes)
8CD10203 Muddy Tuff 10-20 Fw Waste Rock 6.6 5.86 183 7 176 0.04
8C010520 Muddy Tuff 30-80 Fw Waste Rock 7. 9.06 203 4 =279 0.01
$C010645 Muddy Tuft 20 Fw Waste Rock 6.8 11.10 347 2 -345 0.01
BCD4082 Muddy TM 20.40 HWFW  Waste Rock 4.1 8.69 272 3 .269 0.01
BCD4215 Muddy Tuff 20 Fw Waste Rock 6.4 5.20 163 9 -154 0.06
BCDS214 Muddy Tuft 40 Fw Waste Rack 4.2 10.40 325 2 -323 0.01
BCDS727 Muddy Tuff 40 Hw Waste Rock 6.5 6.51 203 5 -198 0.02
BCDS889 Muddy Tuff 10-20 Fw Waste Rock 6.4 4.99 156 1 -155 0.01
BCD5905 Muddy Tuff + sun Fw Waste Rock 5.3 4.34 136 17 -119 0.13
BCD9343 Muddy Tuff 30.40 FW Waste Rock 7.0 9.15 288 89 197 0.31
Maximum 7.0 11.10 347 09 -119 0.31
Minimum 4.1 4.34 136 1 -345 0.01
Mean 6.1 7.53 236 14 221 0.06
Standard Dewviation 1.2 2.43 76 27 77 0.10
10 Percentile 4.2 4.93 154 2 .325 0.01
Median 6.5 7.60 238 5 -198 0.02
90 Percentile 7.3 10.47 327 24 -150 0.14
Tount T0 T0 T0 T0 10 70

TAP = % S (Tota) . 3125
TNNP = NP -TAP
TNPR 2 NP | TAP

Note: Data taken from DBARD database




Samatosum Mine ABA Data
oyt " Materia %s TAP NP TNNP
Rock e ine erial (tonnes (tonnes
Sample ID Type (%) Component Type Paste pH (Total)  CaCO,1000 CaCOy1000 c-mooo TNPR
tonnes) tonnes) tonnes)
SC04111 Quartz Vein | Quartz BX HW Waste Rock a1 5.68 178 118 60 0.68
8CD10130 Quartz Vein + Quartzite HW Waste Rock 9.1 1.58 49 348 299 7.05
BCD4036 Quartz Vein + Sulphide HW,FW  Waste Rock 8.1 1.04 33 21 -12 0.65
BCDS5743 Quartzite HW Waste Rock 7.4 0.10 3 " a 3.42
BCD3336 Quartzite 20 Fw Waste Rock a.7 6.05 189 300 111 1.59
BCD4146 Quartzite + Muddy Tuft Fw Waste Rock 9.1 2.95 92 25 67 0.27
BCD10255 Quartzite + Quartz Vein Fw Waste Rock a.9 2.51 78 214 136 273
BCOS8T7 Quartzite + Tuff Hw Waste Rock 1.1 1.73 54 a 46 0.15
Maximum 9.1 6.05 189 346 299 7.05
Minimum 7.4 0.10 3 a 67 0.15
Mean a.4 2.1 85 131 46 2.66
Standard Deviation 0.7 2.13 67 139 127 2.34
10 Percentiie 7.6 0.76 24 10 42 0.23
Median a.d4 2.12 66 72 -2 1.13
80 Percentile 9.1 5.79 181 314 lad 4.51
Count a a a

Note: Dats taken from DBARD Oatabase

TAP 2 % S (Total) ‘31.25
TNNP = NP -TAP
TNPR = NP | TAP

a



Samatosum Mine ABA Data

Rock Pyt i Wateril ws TAP NP TNNP

e ine ateria tonnes ornes t
Sample 1D Tre %)  Component  Type  2ePH (ot CAGOIO00 Cacoyton0 cacoyroon  TNPR
tonnes) tonnes) tonnes)

BCD10442 Chert 5 FW Waste Rock 7.6 5.67 177 23 -154 0.13
BCD4018 Chert 10-15 Fw Waste Rock 7.4 3.46 106 10 -96 0.09
Sax376 Chett HW Waste Rock 4.0 12.00 375 1 -374 0.00
BCD4739 Chert Fw Waste Rock 3.2 16.60 566 0 -566 0.00
BCD5304 Chert 5 Fw Waste Rock 6.6 2.26 71 100 29 1.42
BCD4025 Chett + Muddy Tuff 30 Fw Waste Rock 6.6 5.75 160 6 174 0.03
Maximum 6.6 16.60 566 100 29 1.42
Minimum 3.2 2.26 71 0 -566 0.00
Mean 6.3 7.99 250 23 -226 0.28
Standard Deviation 2.2 6.27 196 38 220 0.56
10 Percentile 3.6 2.86 89 | -481 0.00
Median 7.0 5.71 178 6 -164 0.06
90_Percentile 8.2 15.40 461 62 -34 0.77
Count 6 6 6 6 6

Nots: Data taken from OBARD database

TAP = % § (Total) ‘31.25
TNNP = NP -TAP
TNPR = NP | TAP



Samatosum Mine ABA Data
Pyt i Material %s TAP NP TNNP
Rook e ine atena; onnes (tonnes onnes
Sample 1D Type %)  Component  Type  "astePH oy CeOOmO00 CaCopmo00 Cosoptoos TNPR
tonnes) tonnes) tonnes)
BCS 8556 Argillite Waste Rock 8.1 0.20 6 7 1 1.12
B C S 8558 Argilliie Waste Rock 7.7 1.00 31 23 -8 0.74
BCS 8568 Argilliie Waste Rock 8.3 0.50 16 34 18 2.18
BCS 8571 Argiliite Waste Rock 7.5 0.80 19 15 -4 0.80
BCS 8572 Argillite Waste Rock 4.3 7.40 231 5 226 0.02
BCS 8573 Argillite Waste Rock 2 -229 0.01
BCS 8589 Argiliite Waste Rock 1.0 g.00 231 § 4 10.00
BCS 8590 Argilliie Waste Rock 7.6 0.50 16 2 -14 0.13
BCS 8594 Argilite Waste Rock 8.8 2.00 63 233 17 3.73
BCS 8600 Argillite Waste Rock 4.4 7.50 234 4 230 0.02
Maximum 8.8 7.50 234 233 171 10.00
Minimupg, 4.0 0.04 1 2 -230 0.01
Mean 6.9 2.7 85 33 -52 187
Standard Deviation 1.9 3.30 103 71 133 3.09
10 Percentile 4.3 0.18 6 2 -229 0.02
Median 7.7 0.80 25 6 6 0.77
90 Percentile 8.4 7.41 232 54 34 4.38
Count 10 10 10 10 10 10
TAP = % S (Total) + 3125

Note: Deata taken from DBARD detabese

TNNP = NP -TAP
TNPR = NP | TAP



Samatosum Mine ABA Data

fock oyt %s TAP NP TNNP

oc ite Mine Material {tonnes (tonnes (tonnes
Sample 1D Type %) Component Type  F2%®PH  (1ota) cacosic00 cacostoe cacostoon TNPR

tonnes) tonnes) tonnes)
BCDS5432 Massive Sulphide Ore 3.9 27.90 872 2 870 0.00
BCD5887 Massive Sulphkte Ore 8.1 4.80 144 275 131 1.91
BCD10441 Chert + Muddy Tuff Ore 8.9 10.10 316 10 -306 0.03
BCD4214 Muddy Tuff Ore 5.2 5.98 187 10 77 0.05
BCD10398 Quartz Vein Ore 8.4 5.13 160 168 8 1.06
BCD5209 Quartz Vein Ore 8.5 2.67 83 369 286 4.42
BCD5592 Quartz Vein Ore 7.9 8.63 270 91 179 0.34
8CDY366 Quartz Vein + Quartzite Cre 6.7 22.20 694 3 -691 0.00
BCD5903 Quartzite Ore 8.1 4.47 140 168 28 1.20
BCDS5303 Semite Tuff Ore 7.8 4.69 147 43 -104 0.29
Maximum 8.5 27.90 872 369 286 4.42
Minimum 3.9 2.67 83 2 -870 0.00
Mean 7.2 9.64 301 114 -187 0.93
Standard Deviation 1.5 8.51 268 129 357 1.39
10 Percentile 5.1 4.29 134 3 709 0.00
Median 7.9 5.56 174 67 =140 0.32
90 Percentile 6.4 22.77 712 284 147 2.16
count 10 10 10 10 10 10
TAP = 9 S (Tota) . 3125

Note: Data taken from DBARD detabase

TNNP = NP -TAP
TNPR = NP | TAP



Samatosum Mine ABA Data

Rock Pyrit " " | %S TAP NP TNNP

oc e ine ateria (tonnes (tonnes (tonnes
Sample D Type (%) Component Type Paste pH (Total)  CaCO3/1000 CaCOy1000 CaCOy/1000 TNPR

tonnes) tonnes) tonnes)

TAILINGS . Tailings .
AREA/SOILS ~ Sois Areajpi  Unspecifid 7.9 0.03 1 37 36 10.00
WASTE . Waste "
DUMP/SOILS Soils Dump f Pi Unspecified 0.2 0.56 18 f A7 0.07
Maximum a.2 0.58 18 37 36 10.00
Minimum 7.9 0.03 1 1 -17 0.07
Mean 8.1 0.31 10 19 10 5.04
Standard Deviation 0.2 0.39 12 25 37 7.02
10 Percentile 7.9 0.09 3 5 =12 1.06
Median 8.1 0.31 10 19 10 5.04
90 Percentile a.2 0.53 16 33 31 9.01
Count 2 2 2 2 2 2

Note: Date taken from DBARD dalsbase

TAP=% S (Total) . 2131.25
TNNP = NP -TAP
TNPR = NP / TAP



Control of Acidic Drainage in L.avered Waste Rock: Samatosum 42

A2. ABA, Whole-Rock and Total-Metal Contents for Column Samples

42 Minesite Drainage Assessment Group
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Samatosum Mine

Column Test Samples

Sample Rinse pH %s %s “s %s %s TAP SAP HAP NP 2% ((l:aNP TNNP (w (FLNNP (HtoNNP (CaNP
N " lonnes lonnes tonnes jonhes lonnea lonnes nnes nnes
Sample Size Fraction Weights """ Paste pH oo, (Sulphide) (Sulphate) (BaSO4)  (del Pt T o cicoﬁm oo 1000 (ooaans) CaGOY1000 o,gwm CaCoy1000 CaCyi000 Catoyso TNPR  SNPR RNPR  HNPR {:Jgg
@ tormes)  fonoes)  lonnes]  lonnes) tonnes)  lonnes]  lonnes)  fonnes)  tonnes)

Column 2. Consuming 1 >11mm 362 4 6.60 7.60 0.14 0.09 0.06 0011 0.000 4 3 3 116 4.50 102 112 113 100 113 26.51 41.24 3639 4124 66
Column 2. Consuming 1 2-11mm 1754 5.20 7.60 0.34 0.26 0.07 0.022 0.000 1 6 6 74 270 61 63 66 53 68 6.96 911 7.56 9N 63
Column 2, Consuming 1 <2mm 4 7.30 0.61 0.55 027 0.015 0.000 25 17 17 17 0.30 7 8 0 -10 0 067 0.99 0.40 0.99 40
Column 2. Consuming 1 Pulped 225
Column 2. Producing 2 >11mm 139
Column 2. Producing 2 2-11mm 1360.2 4.00 6.60 312 3.14 0.06 0.020 0.000 98 98 08 40 1.70 39 -56 -56 -59 -56 041 041 0.39 04 97
Column 2. Producing 2 <2mm 858.7 4.30 5.30 351 3.39 0.27 0.006 0.000 110 106 106 14 0.70 16 -96 92 -90 -92 0.13 0.13 0.15 0.13 114
Column 2. Producing 2 Pulped 170.5 6.39 3.16 316 017 0.023 0.000 99 99 99 35 1.60 36 54 84 -63 -84 035 0.35 0.37 0.35 104
Column 2. Consuming 3 >11 mm 792.7 750 6.30 0.09 009 0.01 0.006 0.000 3 3 3 91 3.40 7 88 66 75 66 32.36 3236 2749 32.36 65
Column 2. Consuming 3 ~ 2- 11 mm 436.2 7.70 8.30 0.11 0.12 0.01 0.004 0.000 3 4 4 77 2.50 57 74 73 53 73 2240 20.53 15.16 20.53 74
Column 2. Consuming 3 <2mm 61.6 6.10 0.37 0.22 0.03 0.010 0.110 12 10 7 17 0.40 9 5 7 A 10 147 165 0.68 247 54
Column 2. Consuming 3 Pulped 179.2
Column 3. Consuming 1 > 11 mm 266 6.30 7.60 0.16 0.06 007 0003 0.027 6 3 3 100 3.60 66 94 97 63 98 17.76 28.65 2560  40.00 66
Column 3. Cansuming 1 2-1tmm 1943 3.80 749 0.36 021 0.16 0014 0.000 12 7 7 66 220 50 54 59 43 59 5.56 10.06 7.62 10.06 76
Column 3. Consuming 1 <2mm 79.7 6.30 0.99 0.33 0.66 0.016 0.000 31 10 10 14 0.40 Q 17 4 -1 4 045 1.36 0.66 1.36 65
Column 3. Consuming 1 Puiped 1732
Column 3. Producing 2 > 1t mm 15.6
Column 3. Producing 2 2-1tmm 11331 330 6.00 2.62 276 0.15 0.016 0.000 62 66 66 36 1.90 43 44 46 -43 46 0.46 0.44 0.50 044 114
Column 3. Producing 2 <2mm 11063 3.10 4.40 3.42 3.14 0.49 0.005 0.000 107 98 96 7 0.40 9 ~100 91 -89 B 0.07 0.07 0.09 0.07 130
Column 3. Producing 2 Pulped 1495 5.60 321 3.04 0.33 0.005 0.000 100 95 95 27 130 30 -73 £8 -65 58 0.27 0.26 031 0.26 110
Column 3. Consuming 3 >11 mm 74041 3.00 7.90 0.20 0.16 0.02 0.001 0.000 6 6 6 74 2.80 59 66 66 54 68 11.64 13.16 10.51 13.16 60
Column 3, Consuming 3 2-11mm 252 410 7.60 0.40 0.32 0.03 0.011 0.036 13 1 10 76 290 68 66 67 55 66 6.24 8.96 5.66 7.60 65
Column 3. Consuming 3 <2mm 297 7.50 0.63 043 0.15 0.036 0.012 20 14 13 21 0.40 9 1 7 -5 6 1.07 1.52 0.66 1.56 43
Column 3. Consuming 3 Pulped 2515
Column 3. Producing 4 2-11mm 746.5 340 6.30 240 244 0.16 0.012 0.000 75 76 76 650 3.00 66 -15 -16 K] -16 0.60 0.79 0.69 0.79 14
Column 3. Producing 4 <2mm 935.6 3.40 5.30 313 2.66 041 0.006 0.000 96 69 89 24 1.20 27 -74 -65 -62 65 0.25 0.27 0.31 0.27 114
column 3. Producing 4 Pulped 196.4 6.10 292 265 0.33 0.007 0.000 91 83 63 33 1.60 36 -56 -50 -46 -60 0.36 0.40 044 0.40 110
Column 3. Consuming 5 >11mm 799.5 7.70 6.10 0.05 0.02 0.02 0.004 0.006 2 1 1 76 2.30 52 76 v 52 7 10.00 10.00 10.00 10.00 67
Column 3. Consuming5  2-11mm 2426 7.30 6.30 0.12 0.1 0.02 0005 0.000 4 3 3 69 2.30 52 65 66 49 66 16.40 20.07 1522 20.07 76
Column 3. Consuming 5 <2mm 26 6.00 0.36 024 0.11 0.009 0.001 1" 6 6 41 0.60 14 30 33 6 34 3.64 545 161 547 33
Column 3. Consuming 5 Pulped 226.9
Original PAG Pulped 296 7.60 3.62 3.62 0.11 0.006 0.000 113 113 113 35 1.60 41 -76 -76 =72 -76 0.31 031 0.36 0.31 "7
Original MAF Pulpad 245.7 6.20 0.14 0.14 0.02 0.032 0.000 4 4 4 125 5.30 12 121 12 116 121 26.57 26.57 27.55 26.57 96
Cotumn |. Original PAG Unsorted 940
Column |. Originat PAG > 9.6 mm 2540 2.80 6.30 3.00 265 0.35 0.017 0.000 94 63 63 45 220 50 49 -36 -33 -36 0.46 0.54 0.60 0.54 1
Column |. Original PAG 2-96mm 1565 250 3.60 264 217 0.47 0.014 0.000 63 66 66 4 0.40 9 -Ts -84 -59 84 0.05 0.06 0.13 0.08 227
Column 1. Original PAG <2 mm 610 240 299 1.56 051 142 0.007 0.000 49 16 16 -18 0.10 2 -67 -34 -14 34 0.36 <113 0.14 113 -13
Column 4. Original MAF Unsorted 1400
Column 4. Original MAF > 9.6 mm 3095 670 7.90 0.44 0.40 0.02 0.006 0.014 14 13 13 95 3.30 75 61 62 62 63 6.91 734 5.60 7.60 79
Column 4. Originat MAF  2- 9.6 mm 1215 8.50 6.09 0.16 0.13 0.03 0.021 0.000 5 4 4 09 3.70 64 94 95 60 95 19.80 2437 271 2437 65
Column 4. Originat MAF <2mm €30 760 6.10 0.26 0.23 002 0.013 0.017 9 6 7 66 3.10 i 79 80 63 81 1006 1139 9.13 1224 80
Column 5 Unsorted 1 5 0 0 2.60 5.00 1.39 0.97 042 0.005 0.000 43 30 30 13 0.60 18 -30 A7 -12 -7 0.30 043 0.60 043 140
Column 5 > 9.6 mm 1705
Column 5 2496 mm 1790
Column 5 <2mm 765
Column §, MAF (Top) Unsorted 1355 7.60 7.49 142 142 0.03 0.006 0.000 44 44 44 65 3.50 80 41 4 35 41 1.92 192 1.79 192 9%
Column 6, MAF (Top) > 9.6 mm 2370
Column 6, MAF (Top) 2+96 mm 1445
Column 6, MAF (Top) <2mm 1190
Column 6, PAG (Bottom)  Unsorted 1725 3.70 6.30 227 204 0.22 0.006 0.004 71 64 64 42 2.60 59 29 222 -5 22 0.59 0.66 0.93 0.66 141
Column 6. PAG (Bottom) > 9.6 mm 1460
Column §, PAG (Bottom) 2. 9.6 mm 1495
Column 6. PAG (Bottom) <2mm 1015
Maximum 3095 6.70 6.30 3.62 3.62 1.12 0.036 0.110 113 113 113 125 530 121 121 121 116 121 32.36 41.24 36.39 M.24 227
Minimum 139 240 290 0.05 0.02 0.01 0.001 0.000 2 1 1 -18 0.10 2 -100 82 -90 -92 2036 143 0.09 143 -13
Mean 605.6 509 6.67 142 1.26 020 0 012 0.007 44 ‘lo 39 52 2,04 46 6 13 7 13 6.77 6.05 6.79 6.43 91

viation 2141 219 1.39 1.3 1.30 0.23 0.006 0.020 41 40 L]l 38 1.33 30 89 66 56 66 945 11.29 961 1197 39
10 Percentile 80.1 266 512 0.13 0.10 002 0.005 0.000 4 3 3 13 0.40 9 -76 67 654 -67 0.17 0.10 0.21 0.19 47
Median 7401 410 7.40 061 043 0.11 0.009 0.000 25 14 13 42 220 50 1 7 -1 8 1.07 1.52 0.69 1.56 66
B0 Precentile 1661.0 1.76 6.16 3.20 314 0.45 0.021 0.016 100 96 98 g7 3.62 62 92 92 18 a2 21.36 26.89 23.76 26.69 125
count 53 25 35 35 35 35 35 35 35 35 3! 35 35 35 35 35 35 35 35 35 35 35 35

% S(BaSO,) = Ba (ppm) ‘32.06 / 44.01 HO000
% s (del} = % 8 (Total) « % § (Sulphide} » % s (Sulphate) . % s (BaSO,)

Note: If % S (del} < 0 then set to 0
TAP =% S (Total) * 31.25

SAP = (% S (Sulphide) + %S (del)) * 31.25

HNNP = NP - HAP
TNPR = NP/ TAP

HAP =% S (Sulphide) * 31.25

CaNP = % CO2 * 100.00 * 10/44.01
TNNP = NP . TAP

SNNP = NP + SAP

RNNP = CaNP « SAP

SNPR = NP | SAP

Note: If % S (Total) =<0.05 then set to 10

RNPR = CaNP: SAP

Note: If (% 5 (Sulpide) + % s (det)) =<0.05 then set to 10

Note: If (% S (Sulpide) + % S (del)) =<0.05 then set to 10

HNPR = NP / HAP

Note: if % S (Sulpide) =<0.05 then set to 10




S

Samatosum Mine

Column Test Samples

Test = (Original (ppm) / Acid Rinse (ppm)) * 100

A0, Ca0 Cry0, Fe;0, K0 MgO MnO Na;0 Py0; Sio, TIO, Lo Total
Sample 3] 1] (1] (1) o) o) ~ ™ (1] [ ™) (3] o
XRF ARF 4 " XRF »n wn XRE ARF w xnF ¥ N
Column 2, Consuming 1 13.18 7.66 0.010 11.35 0.07 11.58 0.19 269 0.15 .46 1.28 7.88 98.50
Column 2, Consuming 1 13.72 5.48 0.010 11.81 0.31 11.16 0.19 2.5 0.15 45.44 t.42 6.19 98.40
Column 2, Consuming 1 15.01 2.31 0.010 12.9 0.69 11.91 0.27 2.08 0.17 4.21 1.62 7.47 98.78
Column 2, Consuming 1
Column 2, Producing 2
Column 2, Producing 2 9.58 1.43 0.010 6.05 2.15 2.07 0.11 0.16 0.14 71.96 0.59 5.14 99.37
Column 2, Producing 2 17.07 0.79 0.010 r.56 4.1 1.78 0.09 0.33 0.16 59.08 0.99 6.91 98.90
Column 2, Producing 2 11.87 1.34 0.010 6.71 2.70 2.10 0.11 0.27 0.13 67.42 0.71 6.08 99.15
Cokumn 2, Consuming 3 13.13 6.84 0.010 11.38 0.08 12.08 0.17 2.58 0.15 U.42 1.32 112 99.26
Column 2, Consuming 3 14.15 5.88 0.010 13.36 0.06 12.98 0.18 2.43 0.17 41.97 1.59 6.92 99.48
Cokumn 2, Consuming 3 14.89 2.9 0.010 14.16 0.13 13.03 0.21 2.60 0.20 43.35 175 6.65 99.30
Column 2, Consuming 3
Columnn 3, Consuming 1 12.71 7.40 0.010 12.14 0.06 11.37 0.2 2.59 0.15 4325 1.39 7.16 98.47
Cokamn 3, Consuming 1 13.30 4.84 0.010 12.26 0.17 12.20 0.2 2.20 0.17 4374 1.45 6.63 a7.21
Column 3, Consuming 1 14.26 2.78 0.010 13.46 0.30 12.47 0.36 2.4 0.19 4224 1.64 6.83 98.78
Column 3, Consuming 1
Column 3, Producing 2
Column 3, Producing 2 9.34 1.59 0.010 6.07 1.92 2.67 0.11 0.12 0.10 70.54 0.63 636 9846
Cokumn 3, Producing 2 17.10 0.68 0.005 7.31 4.4 178 0.08 0.29 0.16 58.45 1.01 783  %.6
Column 3, Producing 2 13.01 1.23 0010 6.82 3.01 222 0.11 0.28 0.14 84.50 0.78 8.81 98.92
Column 3, Consuming 3 12.84 5.3 0.010 12.45 0.08 12.07 0.1 1.82 0.18 46.08 1.4 734 9958
Column 3, Consuming 3 13.91 5.8 0.010 12.45 0.2 11.86 0.1 2.49 0.17 43.60 1.48 736 8.5
Column 3, Consuming 3 15.51 2.48 0.010 13.86 0.63 12.41 0.33 2.15 0.21 45.48 1.69 4.08  95.64
Column 3, Consuming 3
Column 3, Producing 4 7.60 2.34 0.005 5.87 1.55 2.86 0.15 0.17 0.09 72.36 0.58 5.28 99.00
Colamn 3, Producing 4 1402 1.25 0.010 7.51 3.26 2.21 0.10 0.36 0.15 62.34 0.89 7.00 99.16
Colmn 3, Producing 4 11.66 1.46 0.010 695 2.59 2.47 0.11 0.25 0.13 65.81 0.77 6.57 98.78
Column 3, Consuming 5 13.59 5.89 0.010 12.12 007 12.10 0.17 289 0.15 4403 1.36 677 9.5
Coksnn 3, Consuming 5 13.18 4.86 0.010 .11 0.08 12.94 0.17 2.16 0.17 40863 141 12.58  99.28
Column 3, Consuming 5 1444 314 0010 13.85 0.14 13.19 0.22 2.3 0.19 42.81 1.69 7.16 99.17
Colunn 3, Consuming 5
Original PAG 1237 4 0010 6.49 2.57 171 0.10 0.30 0.15 67.00 0.66 5.87 98.84
Origingl MAF 12.93 89 0.010 10.87 0.62 9.27 0.19 1.69 0.18 4604 1.3 6.83 99.02
Column 1, Original PAG
Column 1, Original PAG 9.1 1.92 0.020 6.91 1.73 3.13 0.15 0.25 0.10 65.07 0.58 8.33 95.37
Colmn 1, Original PAG 2.4 0.55 0.005 629 2.87 1.52 0.08 0.21 0.15 66.52 0.78 6.40 .7
Column {, Original PAG 17.711 026 0.005 8.60 422 1.52 0.05 0.38 0.19 56.77 1.07 9.52 99.35
Cokmn 4, Original MAF
Cohamnn 4, Original MAF 13.51 6.12 0.010 12.37 0.07 12.05 0.17 2.49 0.17 4241 1.52 758 98.47
Column 4, Original MAF 3.2 7.16 0.010 12.u 007 12.04 0.18 2.4 0.16 42.25 1.46 7.80 99.31
Cokumn 4, Original MAF 1398 5.91 0.010 13.34 0.13 12.86 0.18 2.11 0.1 41.00 1.62 7.74 98.86
Cokmn § 12.53 0.76 0.005 4.54 275 1.61 0.09 0.41 0.11 67.94 0.74 5.85 97.13
Colunn §
Column §
Comn §
Column 6, MAF (Top) 13.07 4.75 0.010 11.26 0.87 9.22 0.18 1.45 0.15 41.93 1.29 7.25 97.40
Column 6. MAF (Top)
Column 6, MAF (Top)
Column 6, MAF (Top)
Column 6, PAG (Bottom) 13.10 205 0.005 6.14 2.76 1.83 0.10 0.23 0.12 64.82 0.88 6.10 98.19
Column 6, PAG (Bottom)
Column 6, PAG (Bottom)
Column 6, PAG (Bottom)
Maximum 17.77 7.68 0.020 14.16 42 13.19 0.36 288 0.21 7.36 175 12.58 99.58
Minimum 7.80 0.26 0.005 4.54 0.06 1.52 0.05 0.12 0.09 40.63 0.88 408  98.37
Mean 13.23 3.5 0.009 9.9 1.3 7.69 0.16 1.43 0.15 52.94 1.19 7.01 98.68
Standard Deviation 2.10 2.37 0.003 3.07 1.41 4.98 0.07 1.05 0.03 11.38 0.3 1.48 0.85
10 Percentie’ 10.36 0.77 0.005 6.10 0.08 .74 0.09 0.3 0.11 7R 0.66 548 9155
Median 13.18 2.78 0.010 11.35 0.69 11.16 0.17 1.82 0.15 46.04 1.3 892  98.88
90 Precentile 15.31 6.87 0.010 1342 3.16 12.58 0.22 2.59 0.19 67.73 1.63 8.45 99.38
Tount .00 B0 35000 3500 OO 0 /OO D00 B0 5.0 .00 .00 5.0




Samatosum  Mine Column Test Samples
Ag Ag Agn AN Alppm) A As As Asw Ba 8a Baw Be Be Bew Bi Bi Bl% Ca Ca Cas cd cd Cdw Co Co Cox
Sample Gom)  (ppm) GPm)  Acld  Remmining  (ppm)  (pM)Acd Remaining  (ppw)  (ppM)Acd Remeining  (ppm)  (pMIACA Remaining  (ppM)  (PMIACH Remeiing  (pm)  (pPpm)Ad Remaining  (ppm)  (ppmyAcid Remaining  (ppm)  (ppm)Ac  Remaining
Original  AcidRinse MerAcd  Original Rinse MerAcid  Original Rinse Mot Acid  Originel Rinze Adoricd  Original Rinse MorAcd  Originel Rinse Afer Acd  Original Rinse AMerAcid  Oviginel Rinse Mot Acid  Originel RNinse Mor Acid
Rinse Towt Rinse Tonl Rinse Tost Rinse Tt Rinss Tost Rinss Tosl Rinse Tost Rinse Test Rinse Test
Column 2, Consuming 1 1.0 73000 4 490 025 1 50900 025 51
Colurmn 2, Consuming 1 4.0 01 2.50 73400 73109  99.59 20 2 110.00 930 790 8495 025 050 20000 1 100.00 35300 33300 94.33 05 0.5 50.00 54 52 96.30
Column 2, Consuming 1 1.4 80000 52 660 025 1 15100 25 81
Column 2, Consuming 1
Cokamn 2, Producing 2
Column 2, Producing 2 142 4.0 30986 50700 43100 8501 148 172 116.22 860 500 66.14 0.50  1.00 20000 2 2 10000 9800 7600 7785 025 300 120000 19 19 100.90
Cohamn 2, Producing 2 148 14 8378 a2300 a9200 10838 198 178 as.90 260 660 25385  2.09  3.00  150.00 2 1 5000 4900 2300 4694 1.5 LY 66.67 23 23 100.60
Cohamn 2, Producing 2 21.2 61500 176 1000 1.50 1 9600 2 22
Cokimn 2, Consuming 3 1.0 72300 6 240 0.25 1 44200 2.5 47
Column 2, Consuming 3 1.0 0.1 lo.w 78200 72700  92.97 2 2 100.00 160 /0 275 0.25 0.50 20000 1 1 100.00 36500 33500 9178 2.5 0.25 lo.w 56 55 98.21
Column 2, Consuming 3 1.0 79400 14 420 0.25 1 18300 2.5 60
Cohamn 2, Consuming 3
Cohamn 3, Consuming 1 1.0 66400 6 120 0.25 1 47100 0.5 56
Column 3, Consuming 1 1.0 0.1 1000 70800 68800  97.16 m 16 80.00 620 1200 19355 0.5 0.50  200.09 1 1 100.00 30500 29300  96.07 0.25 0.25 100.00 58 53 81.38
Column 3, Consuming 1 0.8 74300 40 790 0.2s 1 17200 1.5 99
Column 3, Consuming 1
Colum 3, Producing 2
Column 3, Producing 2 12.0 3.0 25.00 49800 47000 9438 150 164 109.33 680 710 104.41 0.50 3w.w 2 1 50.00 45000 7600  69.09 2 0.50 25.00 19 17 69.47
Column 3, Producing 2 11.4 13.6 119.36  a5600 a2000 96.73 196 186 94.90 210 6286 247.62 2.50 100.00 1 1 160.00 8400 1900  41.30 1.5 2.60 133.33 26 m 76.92
Cokamnn 3, Producing 2 134 65700 162 230 1.50 4 2 2
Coksnn 3, Consurming 3 0.1 67700 10 60 0.25 1 33800 2.5 52
Column 3, Consuming 3 4.6 0.1 2.17 73800 78000 10569 16 14 67.56 480 460 9583 025 0.50 200.00 1 1 100.00 37100 19200 5175 2 0.25 12.50 53 61 115.09
Column 3, Consuming 3 16 80600 62 1630 0.50 1 15200 0.5 80
Column 3, Consuming 3
Column 3. Producing 4 300 13.2 4400 41100 67800 164.96 176 176 96.88 500 440 83.00 050  2.W  400.00 8 1 1250 16100 5000  31.06 2 200 10000 18 16 100.00
Column 3, Producing 4 156 14.2 9.3 694W 43600 6.8 202 146 7327 240 1190 49583  1.50 100 66.67 2 8 4w.w 8300 8800  106.02 2 1.50 75.00 23 la 78.26
Column 3, Producing 4 13.4 60700 176 320 1.50 2 9500 2 21
Column 3, Consuming 5 10 75600 4 190 0.25 1 36900 0.25 50
Column 3, Consuming § 02 0.1 5000 79500 75100  94.47 10 2 20.w 200 140 70.00 0.25 0.50 20000 1 1 10000 32500 26000 8000 (.25 0.25 100.00 56 55 98.21
Colurmn 3, Consuming § 06 81600 16 390 025 1 20500 0.25 65
Column 3, Consuming 5
Original PAG 1.2 64400 132 350 1.50 2 9900 05 27
Original MAF 06 70800 76 1370 0.50 1 44600 1.5 51
Column 1, Original PAG
Column 1, Original PAG 1.2 51100 226 730 0.50 1 13700 0.5 21
Column 1, Originel PAG 7.4 67000 166 590 1.50 2 3900 0.25 14
Column 1, Original PAG 17.4 90200 346 310 2.50 6 1600 0.25 18
Column 4, Original MAF
Column 4, Original MAF 1.0 74400 16 260 025 1 38900 0.25 53
Colunn 4, Original MAF 1.0 75300 8 880 0.25 1 46800 0.25 54
Colurmn 4, Original MAF 1.0 80600 2 550 0.25 1 39200 0.25 60
Colurmn 5 12.4 67700 132 220 150 2 §500 0.25 10
Column 5
Column §
Column §
Cohksmn 6, MAF (Top) 9.2 73500 124 270 0.50 1 31800 6.5 44
Column 6, MAF (Top)
Column 6, MAF (Top)
Column 6, MAF (Top)
Column 6, PAG (Bottom) 14 67300 126 240 1.50 1 13900 0.25 %
Column 6, PAG (Bottom)
-Column 6, PAG (Bottom)
Cokumn 6, PAG (Bottom)
Maimum 30.0 4.0 309.86 90200 89200 164.96 346 186 116.22 1630 1200 49583 250 3.9 400.00 6 6 400.00 5090033500  166.02 6.5 300 120000 99 61 115.09
Minimum 0.1 0.1 217 41100 43100 62.82 2 2 20.00 60 140 58.14 0.26 0S50  66.67 1 1 12.50 1800 1s00  31.06 0.25 0.25 10.00 10 17 76.92
Mean 6.3 92 61.97 70734 67382 100.20 93 98 as.09 499 633  113.12 0.76 123 ml.52 2 2 110.23 22957 15664  71.45 1.28 1.02 170.23 43 36 94.90
Standard Deviation 7.5 13.2 8945 10658 15874  24.62 88 84 26.35 356 329  19.12 0.70 0.9 89.58 1 2 10075 15234 12621 25.27 128 09  343.87 22 is 1073
10 Percentile 0.7 0.1 2.50 54940 43600  85.01 6 2 73.27 194 359 70.06 0.25 0.50 100.00 1 1 6000 5140 2300  41.36 0.25 0.25 12.50 18 18 76.26
Median 1.4 3.0 44.00 73000 72700  96.73 52 148 94.96 399 520 104.41 0.50 1.00  200.00 1 1 10000 17209 8800  77.55 0.5 0.50 75.60 50 23 98.21
so Precentile 15.3 142 11930 al200 2800  108.38 197 178 11000 910 1190 253.1 150 250 30000 2 2 100.00 44446 33300 96.07 2.5 2.00 133.33 63 65 100.00
Count 35 1 11 35 11 1 35 1 1 36 1 11 35 11 11 35 11 11 35 11 1 35 1 1 36 11 11

% Remaining Afler Acid Rinse Test = (Original {(ppm) / Acid Rinse (ppm)) * 100




it

Samatosum Mine Column Test Samples
Cr Cr Cre Cu Cu Cus Fe Fe Few Hg Hg Hgw» K K Kw Mg Mg Mg % Mn Mn Mn% Mo Mo Mow Na Na Naw
Sample o) i e U6 GRmAH Roerrd GO i Reerd 00 Gpmiicd fenirie O Grmicd femenng OO VA Raneee OO OpmAce Teneriy VI e Timeed 00 Gemiise e
ranse Tem hs e Tow ranse Tewm Tonse Tew v ronse Tem ronse Tem onse Tew Knse Towt Rimé Toltt

Column 2, Consuming 1 467 102 71300 0.005 1000 66200 1355 1.0 24200
Colunn 2, Consuming 4 493 515 10446 129 93 7209 72700 75tm 10330 0060 005 6333 2700 2500 9259 62700 62000 98.88 1296 1250  86.53 0.5 2 40000 21300 19800 92.96
Colern 2, Consuming 1 602 124 80000 0.100 5300 65300 1795 5.0 18200
Column 2, Consuming 1
Column 2, Producing 2
Column 2, Producing 2 215 289 13442 174 382 21954 39800 40500 10176 0930 1.01 10860 16400 14200 8659 12400 44700 94.35 745 610 8188 15.0 24 i60.m 2700 1700 6296
Colum 2, Producing 2 170 322 18941 188 175 9300 47800 54100 11348 0560 074 13214 28000 30900 110.36 94008900 8468 560 305 5446 19.0 21 1053 4300 4200 9767
Colurmn 2, Producing 2 265 240 44500 0.520 20100 12300 790 240 3206
Column 2, Consuming 3 547 90 29900 0.005 1000 67900 1170 1.0 227m
Column 2, Consuming 3 57a 556 96.19 Im 106 t06.m 83300 76400 9172 0005 0.005 10000 to00 1000 10000 74000 64900 87.70 1270 1185 93.31 0.5 ] 200.00 21700 24600 [14.29
Coumn 2, Consuming3 616 110 87300 0.030 1500 72000 1455 1.0 22500
Column 2, Consuming 3
Cokwnn 3, Consuming 1 418 93 74mo 0.005 800 61600 1485 0.5 21400
Column 3, Consuming 1 439 831 1232 87 97 11149 74800 78200 10455 0010 001 10000 1400 1500 107.14 66400 62300 9363 1445 1110  76.82 20 1 000 talm 18700 10331
Column 3, Consuming 1 500 k14 81300 0.070 2600 69000 2396 4.0 18800
Column 3, Consuming 1
Column 3, Producing 2
Column 3, 2 200 249 12450 146 al 5548 39800 41700 10477 0440 05 11364 14700 16200 41020 15600 97m 62.18 765 530 69.28 14.0 8 5714 2600 2300 88.45
Column 3. Producing 2 131 285 21756 148 173 11689 49400 49600 10040 0790 139 17595 29200 28400 9726 9900 a400 8485 560 235 4196 210 18 8571 4500 4100 o111
Cokmnt 3, Producing 2 170 175 44900 0.600 22000 12300 750 230 3600
Colam 3, Consuming 3 440 12 76400 0.005 800 66800 1215 1.0 15800

3, Consuming 3 456 659 14369 128 149 11641 76400 87700 11479 0190 0005 263 2300 1300 5652 66800 70800 10599 1260 1150  91.27 1.0 3 300m 21100 16800  79.62
Cokamn 3, Consuming 3 612 154 82000 0.130 5100 65000 2220 20 18300
Colurmn 3, Consuming 3
Column 3. Producing 4 166 341 20542 304 166 5461 3850 48900 2701 0530 069 13019 11800 231m 19576 16600 11300 66.07 1010 410  40.59 13.0 18 13646 2400 3800 15433
Column 3, Producing 4 164 208 tat71 la4 166 9022 48600 39700 8169 0410 053 12027 23000 13800 6000 12500 12700 10160 B840 676 10547 180 " 7178 4200 2600  61.90
Column 3, Producing 4 212 160 45500 0.520 19300 14000 766 20.0 3700
Column 3. Consuming 5 521 80 74500 0.010 am 69500 1115 1.0 25100
Colurm: 3, Consuming § 533 593 11126 91 102 11209 82300 77600 9429 0005 0005 tmm 1300 600 4615  743m  §6800 6991 1255 1105  88.05 05 1 2m.m 21500 23400 10834
Coksmn 3, Consuming § 677 124 88400 0.040 1700 75500 1565 1.0 21100
Coumn 3, Consuming §
Originel PAG 197 92 43400 0.150 19306 10100 660 9.0 4mo
Original MAF 478 151 67000 0.080 6900 52600 1300 3.0 15800
Cokimn 1. Original PAG
Column 1, Originel PAG 290 74 47000 0.160 13800 18700 1140 5.0 3200
Column 1, Original PAG 177 lo3 43900 0.440 22200 9400 405 10.0 3600
Cohrm 1, Origingl PAG 190 238 59900 0.770 30700 8500 300 290 4500
Column 4, Original MAF
Column 4, Original MAF 568 76 75700 0.005 1200 68200 1185 05 21700
Colmn 4, Original MAF 584 123 77800 0.005 1300 69900 1275 0.5 22000
Column 4. Origingl MAF 683 mn 85800 0.060 1900 74tm 1305 05 20500
Column 5 192 220 32400 0.390 22100 10400 620 1.0 4500
Column §
Cokemn 5
Column §
Column 6, MAF (Top) 489 1510 71600 1310 7400 63500 1105 1.0 14000
Column 6. MAF (Too)
Column 6; MAF (Top)
Column 6. MAF (Top)
Column 6, PAG (Botiom) la2 80 40100 0.080 21000 10800 675 1.0 3900
Column 6, PAG (Bottom)
Column 6, PAG (Bottom)
Caolumn 6. PAG (Bottom)
Maximum 683 659 21756 1510 382 21954 88400 87700 12701 1310 139 175.95 30700 30900 195.76 75500 70800 10599 2390 1250 10547 29.0 24 400.m 25100 24800 15333
Minimum 131 249 96.19 74 8t 5461 32400 39700 6169 0005 0005 263 600 600 4615 a500 8400 6218 300 236 4059 05 1 5000 2400 1700  61.90
Mean 389 422 14823 178 154 10435 63371 60864 10341 0269 0449 10689 10331 12136 9660 43577 35409 8928 1110 179 7633 7.7 10 16176 13163 44108 9631
Standard o&anon 162 150 281 238 84 4463 17743  tat40 1220 0326 0479 4250 10056 14579 3992 28047 28792 t3.u 468 387 2219 8.6 9 108.74 2633 9449  26.56
10 Percentie 170 285 10446 63 93 5548 39920 40500 9172 0005 0005 6333 looo tmo 5652 9980 8900 6807 584 305  41.66 0.5 [ 5714 3200 2300 6296
Median 440 341 13442 128 149 10600 71300 54100 10330 0100 05 10860 5300 13800 97.26 61600 12700 9383 1170 675  81.38 3.0 ] 13846 15800 4200 9296
Qof 608 593 20542 231 475 11689 82000 78200 11479 0702 101 13214 22680 28400 11036 73200 66600 10166 1533 1185 9653 206 21 30000 22306 23406 114.29
Count 35 1 1 35 " ] 35 1 1 35 1T 1" 35 11 11 35 ] 11 35 1] 1 35 [l 11 35 11 1

% Remairing After Add Rinse Test# (Original (ppm) / Acid Rinse (ppm)) * 100




Samatosum Mine Column  Test  Samples
Ni Ni Niw P P Pw Pb Pb Pbw Sb b Sbs Se Se Sew Sr Sr Srw T 0”‘;1 Tiw \' Wu\)lm Vs (F\’N.‘) "”V,vm RWs
Sarmple ) GrmAcH Romeling (P Gpr)Acd Remebing  Gom) GPMAdA Rumsg  GoN)  GRWAG Mawsing  p)  (PMAY Remerig  GI)  GYm)A Pemerrg  GPe) o)A Pamer e bom e oty sndoanliorins
Oron s et O e e T S o e gute e M e T neten Rnee Tou e e Tem
Column 2, Consuming 1 239 620 1 0.2 3 216 6500 204 10
Colurnn 2, Consuming 1 233 232 9.57 670 600 89.55 | 1 1w.w 20.0 3.8 19.00 1 1W.W 137 151 0.2 7200 7300  101.39 205 208 10146 10 5 50.00
Cokmn 2, Consuming 1 304 770 40 9.8 I 69 7700 230 10
Column 2, Consuming 1
Column 2, Producing 2
Column 2, Producing 2 57 69 121.05 590 430 72.88 62 500 80645 8.0  220.0 26829 1 5 50000 71 74 10423 1000 1200  120.w 91 85 93.41 5 5 lw.w
Column 2, Producing 2 66 €5 98.48 610 640 104.92 126 120 96.24 98.0 74.0 76.51 3 1 33.33 68 62 91.18 1800 2600 144.44 170 189 11.18 ] H] Iw.w
Column 2, Producing 2 72 550 190 120.0 1 73 1500 122 5
Colsnn 2, Consuming 3 225 800 1 0.1 1 157 6800 208 10
Columin 2, Consuming 3 260 238 91.54 740 550 4.3 1 1 Tw.w 0.1 2.4 240000 2 2 100.00 157 110 70.08 8400 7800 9.8 234 224 95.73 20 5 25.w
Colunn 2, Consuming3 271 830 8 1.2 5 58 8900 246 10
Column 2, Consuming 3
Column 3, Consuming 1 240 MO 1 01 1 166 7200 210 10
Colunn 3, Consuming 1 255 244 9569 660 570 88.36 1 14 14w.w 02 2.2 1lw.w 2 1 50.00 133 11 8346 7000 7400 10571 208 215 104.37 10 5 50.00
Column 3, Consuming 1 346 740 20 48 1 70 7900 225 5
Cohunn 3, Consuming 1
Column 3, Producing 2
Column 3, Producing 2 al 58 7160 500 380 76.00 100 108 106.00 60 175 31.25 I 2 20000 72 71 98.61 1200 1600 13333 100 a3 83.00 5 5 1w.w
Column 3, Producing 2 72 61 84.72 700 630 90.00 136 130 95.59 66.0  57.0 88.38 7 4 67.14 65 54 8308 2100 2300 109.52 183 179 97.81 5 5 Tw.w
Cokumn 3, Producing 2 73 600 230 76.0 4 72 1800 137 5
Columnn 3, Consuming 3 245 740 2 0.6 2 161 7500 220 10
Column 3, Consuming 3 248 2814 113.31 7w 680 97.14 80 { 1.5 24.0 1.4 6.83 1 1 100.w 157 a7 55.41 7500 8100 10800 217 241 111.06 10 5 50.00
Column 3, Consuming 3 297 800 46 0.2 1 65 7600 234 5
Column 3, Consuming 3
Column 3, Producing 4 73 68 93.15 460 530 115.22 144 94 65.28 1600 53.0 3.13 3 2 66.67 93 61 6559 1300 2300 176.9 83 143 172.29 5 5 1w.w
Cokumn 3, Producing 4 70 67 95.71 600 430 71.67 100 200 20000 86.0  56.0 66.12 2 3 15000 73 85 89.04 1900 1400 7388 144 as 61.81 5 5 Tw.w
Column 3, Producing 4 70 560 80 66.0 3 74 1800 124 5
Column 3, Consuming 5 224 550 1 0.6 1 122 7500 204 5
Column 3, Consuming 5 264 250 94.70 730 570 78.08 1 1 10000 04 0.4 100.00 1 | Tw.w 136 93 68.38 8300 7600  91.57 232 219 9%4.40 10 5 50.W
Column 3, Consuming 5 280 830 10 22 1 74 8600 247 10
Column 3, Consuming 5
Original PAG 75 640 52 92 1 80 1900 144 5
Original MAF 217 670 88 42 2 203 5000 187 10
Column 1, Original PAG
Column 1, Original PAG 107 430 100 10.5 2 60 1400 103 5
Column 1, Original PAG 51 690 54 46.0 1 57 1500 126 5
Cokumn 1, Original PAG 54 890 230 140.0 5 62 2200 197 5
Column 4, Original MAF
Column 4, Original MAF 244 750 8 01 1 182 6900 214 10
Column 4, Originel MAF 245 710 | 0.2 1 213 7600 223 10
Column 4, Original MAF 266 820 6 12 2 175 8500 242 10
Column 5 38 500 980 700 5 57 14w 129 20
Colmn 5
Colunn §
Column §
Column 6, MAF (Top) 227 820 1000 380 2 116 5700 193 10
Column 6, MAF (Top)
Column 8, MAF (Top)
Column 6, MAF (Top)
Column 6, PAG (Bottom) 63 510 4 10.0 1 102 17w 142 5
Column 6, PAG (Bottom)
Column 6, PAG (Bottom)
Column 6, PAG (Bottom)
Maximum 346 281 121.05 890 6ao 11522 1000 800  14w.w 160.0 220.0 240000 7 5 SW.W 216 151 110.22 8900 8100  176.%2 247 241 172.29 20 5 Tw.w
Minimum 3a 58 71.60 430 380 71.67 1 f 1.25 0.1 0.4 5.83 1 1 33.33 57 54 55.41 looo 1200  73.68 83 83 61.81 5 8 25.W
Mean 176 148 96.32 658 546 88.92 112 10 279.07 4.6 43 38041 2 2 132.47 110 a5 83.57 4940 4509 11431 1a2 170 102.41 8 5 75.w
Standard Deviation 98 97 13.03 112 98 14.26 229 147 430.97 4.0 648  T40.27 2 1 130.69 51 29 17.26 3002 3032 28.56 50 60 26.97 4 0 73.58
TUPercentile’ 59 [ L) 504 30 288 T T 65.28 0.1 T.4 19.00 I 1 50.00 61 61 65.59 1400 1400 91.57 111 85 83.00 5 § 50.W
Medan 225 69 95.69 660 570 6.3 46 94 dlw.w 93 175 7551 1 2 Iw.w 80 74 8346 6500 2600 10800 204 189 9781 10 5 Tw.w
90 Precentile 276 250 113.31 812 640  104.92 214 200 80645 93.2 4.0  1lw.w 5 4 200.00 179 111 10423 2380 7800 14444 234 224 111.18 10 100.00
Count 35 T T 35 T T 35 T T 35 1 1 35 i 1 35 I il 35 il 1 35 1 I 35 I 1

% Remaining After Acid Rinse Test = (Original (ppm) / Acid Rinse (ppm)) * 100




Samatosum Mine Column  Test  Samples

Zn Zn Znw

@) GPMA Romeining
Sample Onginel  Rinse  AerAcd
Rinse Tost

Column 2, Consuming 1 122
Column 2, Consuming 1 140 116 62.66
Column 2, Consuming 1 306

Column 2, Producing 2 212 736 U117
Cokumn 2, Producing 2 378 466 123.61
Column 2, Producing 2 446
Column 2, Consuming 3 92

Colurn 2, Consuming 3 110 112 101.62
Column 2, Consuming 3 132
Colurm 2, Consuming 3

Coham 3, Consuming 1 136
Column 3, Consuming 1 162 126 69.23

Column 3, Consuming 1 394

Cokumn 3, Producing 2 604 320 52.96
Column 3, Producing 2 432 566 131.46

Cokum 3, Consuming 3 110
Cohamn 3, Consuming 3 500 140 26.00
Column 3, Consuming 3 256

Column 3. Producing 4 550 536 97.45

Column 3, Producing 4 544 526 95.59
Column 3, Producing 4 456

Column 3, Consuming § 110 102 9.73
Column 3, Consuming § 162

Column 3, Consuming §
Originel PAG 202
Original MAF 256

Column 1, Original PAG
Column 1, Original PAG 206
Cokarn 1, Original PAG 166
Coumn 1, Original PAG 366
Cokumn 4, Original MAF

Column 4. Original NAP 96
Column 4, Original MAF 9
Column 4, Original MAF 132
Column §

256
Colum §
Column 5
Colmn §
Column 6, MAF (Top) 1990
Column 6, MAF (Top)

Column 6. MAF (Top)

Column 6, MAF {Top)

Colurn 6, PAG (Bottom) 170
Column 6, PAG (Boftom)
Column 6. PAG (Bottom)

Column §, PAG (Bottom)

Maximum 1990 736 3417
Minimum 920 102 26.00
Mean 310 340 1L19
Standard Deviation 331 233 63.66
10 Percerie 103 112 52.96
Medan 203 N6 %559
90 - b 526 568  131.46
Court 35 11 il

% Remaining After Acid Rins




Control of Acidic Drainage in Lavered Waste Rock: Samatosum 49

A3. Graphs of ABA Results for Columns by Grain Size

49 Minesite Drainage Assessment Group
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A3.1. Column 2

50 Minesite Drainage Assessment Group




Paste pH vs Size Fraction
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% S (Sulphide) vs Size Fraction
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NP (tonnes CaC03/1000 tonnes)

CaNP (tonnes CaC03/1000 tonnes)

NP vs Size Fraction
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TNNP (tonnes CaC03/1000 tonnes)

RNNP (tonnes CaC03/1000 tonnes)

TNNP vs Size Fraction
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TNPR vs Size Fraction
40 —

| AT

20 — —4&— Column 2 Consuming 1
- | - Column 2 Producing 2

—@)— Column 2 Consuming 3

Ay ———a
4] —T T‘
<2 mm 2-11 mm >11 mm Reacted Unreacted
Unsorted Unsorted

RNPR vs Size Fraction
?\\‘

20 —| —4— Column 2 Consuming 1
- - Column 2 Producing 2

—@)— Column 2 Consuming 3

0 e
<2 mm 2-11 mm >11 mm Reacted Unreacted
Unsorted Unsorted



Control of Acidic Drainage in Tavered Waste Rock: Samatosum 56

A3.2. Column 3

56 Minesite Drainage Assessment Group
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% S (Sulphide)

% S (Sulphate)

% S (Sulphide) vs Size Fraction
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NP (tonnes CaC0O3/1000 tonnes)

CaNP (tonnes CaCO3/1000 tonnes)

NP vs Size Fraction
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RNNP (tonnes CaC03/1000 tonnes)

TNNP (tonnes CaC03/1000 tonnes)

TNNP vs Size Fraction
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TNPR vs Size Fraction
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A3.3. Columns 1,4, and 5

62 Minesite Droinoge Assessment Group
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AS.1. Column 2
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NP (tonnes CaC03/1000 tonnes)

CaNP (tonnes CaCO3/1000 tonnes)

NP vs Size Fraction
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TNNP (tonnes CaC03/1000 tonnes)

RNNP (tonnes CaC03/1000 tonnes)

TNNP vs Size Fraction
200 —

100 —/\/
4

- | - Column 1 (PAG)

—4&— Column 4 (MAF)
~ A - Column 5 (PAG « Alkalinity Removed)

0 —
A~ = -
. /._____._____::.-
. -
_— _. -
-100
| l | |
<2 mm 2-11 mm >11 mm Reacted Unreacted
Unsorted Unsorted
RNNP vs Size Fraction
200 -
100 - -
) A B - Column 1 (PAG)
—4@— Column 4 (MAF)
0 - A - Column 5 (PAG - Alkalinity Removed)
'y A, '
, I R R
.-
-100 [ | | I
<2 mm 2-11 mm >11 mm Reacted Unreacted

Unsorted Unsorted



TNPR

RNPR

40

TNPR vs Size Fraction

2 N

N

0—* ————— n- - - - - .- ---- A= - - - - =

-1 - Column 1 (PAG)

—4— Column 4 (MAF)
— A - Column 5 (PAG - Alkalinity Removed)

-20
| | I |
<2 mm 2-11 mm >11 mm Reacted Unreacted
Unsorted Unsorted
RNPR vs Size Fraction
30 —
20 —
10 — ~ ] - Column 1 (PAG)
‘ -
—«4@— Column 4 (MAF)
| — A - Column 5 (PAG - Alkalinity Removed)

T A R | I— 1

<2 mm 2-11 mm >11 mm Reacted Unreacted

Unsorted Unsorted



Control of Acidic Drainage in Lavered Waste Rock: Samatosum 68

A3.4. Column 6

68 Minesite Drainage Assessment Group



%S (Total)

Paste pH vs Size Fraction
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Control of Acidic Drainage in Lavered Waste Rock: Samatosum 119

AS.2. Column 3

119 Minesite Drainage Assessment Group
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Control of Acidic Drainage_in Lavered Waste Rock: Samatosum 134

AS5.3. Columns 1, 4, and 5

134 Minesite Drainage Assessment Group
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Samatosum Mine Humidity Cell Data -Column 1 (Blend Control)

Di

1
d Metals*: Moetal Leach Rates: Ci lative Metal Leach Rates:

Antimony | Arsenic | Copper | Won Lead | Mengeness |  Siver Zine | Antimony | Arsenic Copper ron Lnd Manganese | Shiver Zinc Antimony { Arsenic Copper ron Lead
Week No.| Date O-Sb |[DAs| D-Cu [DFe] DPb | DMn | DAg|DZn] DSb | D-As | D-Cu | DFe | DFb | DMn | DAg | DZn ] OSb | D-As | DCu | DFe | DPD
™) | () | (mgl) | (mg)] (mgh) | (mgh) | (mgh) [ (mgA) | (moromid | (moraned | (moromid | (motom) | (motowy) | (moromd | (morpwd | (modomi | (mokg) | (mokp) | (mokg) | (moko) | (mokg) |

132__| 21-Aug 91 [6.9E+00 | 2 9E+02] 1.6E-01] 1
133__| 28-Aug91 (7.3E+00] 3.26+02 | 1.6E-0
134 4-Sep-91 015 | 24 | 285 15| 0004 | 1.3 4.2E-02 | 6.6E-01 | 7.9E+01 4.2E+00| 1.1E-03 | 3.6E-01 [ 7.9E+00[ 4.0E+02| 1.6E-0
135 | 11-5¢p-% 8.2E+00 14 IE+02 [ 16ED
136 B.. 4.8E+02 | 1.66-0 .
37 | 25-Sep- : 4.9E+02] 1.7€-01] 2.0E+02 | 4.6E-02 3.2E+01]
38 2-0ct-91 0.003 | 0.66 | 50 49 [0.003 [ 16 2.0E-03 | 3.9€-01 [3.3E+01 3.3E+00] 20E-03 | 1.1E+00]2. 626402 1.7E-01] 2.0E+02]4.8E-02{ 3.3E+0
39 | 90cto1 5.3E+02[1.7E-0
40 | 16-Oct-91 4E+02]1.7E-0
L Z3-0ct91 .OEY0Z | 1.7E-0
14 30-Oct-91 6E+02] 1.8E-0
14; 6-Nov-dil 0002 0.4 [ 26 3.4 ] 0002] 1 1.36-03] 2.7€-01[ 1.7E+01 2.2E+00| 1.3E-03| 6.6E-01 BE+02] 1.8E-0
| 144 3-Nov: T 8E402|1.8E0
145 | 20-Now- 5.9E402]1.8E-0
[ 14¢ 7-Nov| I 1 I §23€ 6.06+02 | 1.56-01}
147__| 4-Dec-of 0.00T{ 037 [ 20 | 31000 ] 0.9 66E-04 [ 2 1.36+401 2.0E+00'|IW 6.2E-01 6.1E+02| 1.9E-0
148 11-Dec-8 . Wamal) aF.fo
149 | 18Dec§ 3E-01) 3.3E-01] 1.1E+01 | 6.2E402[ 1.9E-0
50 | 25-Dec-9 3E-01] 3.3E-01] 1.1E+01 | 6.3E+02 | 1.9€-01]
5 an-92 0001] 02 | 83 18 | 0.001 | 0.69 6.8E-04] 1.4E-01|5.7E+00 1.3E+00] 6.86-04 | 4.76-01| 2.4E-01| 3.3E-01) 1.1E+01] 6.3E+02[ 1.9E-0
52 8-Jan-92 } 4E-01)3.3E-01] 1.1E+01 | 6.4E+02| 2.0E-0
53 | 15.Jan-  4E-01] 3.3E-01] 1.1E+01 | 6.4E+402 | 2.0E-0
| 154__| 22-Jan-  4E-01] 3.3E-01] 1.1E+01 | 6.4E+02| 2.0E-0
55 | 29-Jan! 6.001] 022 | 95 24| 0001 | 0.77 6.6E-04 | 1.5E-01] 6.3E+00 1.4E+00] 6.6E-04 | 5.1E-01 ] 2.4€-01 | 3.3E-01) 1.1E401 | 6.5E+02 | 2.0E-01| 2.
56 | 5-Feb-92  4E-01) 3.3E-01| 1.1E+01| 6.6E+02] 2.06-01] 2.
57 | 12-Feb 02  4E-01] 3.3E-01] 1.1E+01] 6.5E+02] 2.1E0 E
58_ | 19-Feb92  4E-01] 3.3E-01 1.1E+01 | 6.6E+02] 2.1E-0 ;
50 | 26-Feb-92 0001] 017 | 49 1.7 0001 ] 056 6.7E-04 | 1.1E-01] 3.3E+00 1.1E+00] 6.7E-04 | 3.7E-01]2.5E-01| 3.4E-01[ 1.2E+01] 6.6E+02} 2.1E-0 4
160 | 4 Wero2 25E-0113.4E-01] 1.26401 6.6E42[2.9E-0 A 2 14
161 1-Msr-92 2.5E-0113.4E-011 1.2E+01(6.6E40212.1E-0 4,
162 8-Mar-92 25E0 2E+01] 6.6E+02| 2. 2E-01| 2.3E+02| 6.0E-02| 4.0E K
163 | 25-Mar-92 0001] 018 | 49 21 | 0001|065 6.9E-04] 1.26-01 | 3.4E+00 1.4E+00| 6.9E-04 | 4.5E-01 . -2E+01| 6.7E+02 | 2.2E-01] 2.36+02| 6.1E-02] 4.1E+01]
164 1-Apr-02 25E-01}3. 2E+01] 6.7E402[ 2.2€-01] 2.3E+02| 6.1E-02| 4.1E+0
165 | BAprG 1 g 1 1 2.5E-01]3. 2E+01| 6.7€+02 | 2.2E-01| 2.3E+02 | 6.2E-02| 4.1E+0
i66_ | 1b.Apr 126€-01[3. 2E+01| 6.76402| 2 2E-01[2.3E402| 6.2E-02] 4. 1E40
167 | 22-Apr- 0.001] 0.16 | 32 2 | 0001} 052 6.6E-04] 1.1E-01 | 2.1E+00 1.3E+00] 6.6E-04 | 3.5E-01 1] 1.2E+01] 6.76+02] 2.3E-01] 2.3E+02| 6.3E-02| 4.2E+01]
168 | 29-Apr- 2E+01]6.76+02 | 2.3£-01| 2.3E+02| 6.3E-02] 4. 2E+01]
| 169 | 6-May-02 ‘2E+01]6.86+02| 2.36-01] 2.36+02| 6.3E-02| 4. 2E+01]
70 | 13- May-92 2401 6.8E+02| 2.3E-01] 2.3E+02 | 6.4E-02] 4.2E+01)
7 20-May-92 0002| 017 | 25 15 | 0001 | 046 1.3E-03 | 1.1E-01 | 1.6E+00 1.2E+00| 6.56-04 | 3.0E-01 2E+01| 6.86+02 | 2.3E-01} 2. 4E+02| 6.4E-02| 4 3E+0
2| 27-May-92 .3E+01| 6.8E+02 | 2 4E-01] 2.4E+02| 6.5E-02[ 4.3E+0°
73 3-Jun-! 3E+01|6.8E+02[2.4E-01| 2.4E .6E-02 4.3E40
[ 174 10-Jun-92 .3E+01] 6.8E+02| 2. 4E-01[ 2.4E+02| 6.5E-02] 4.3E+01
175 | 17-3in82 0001| 016 | 22| 22 | 0001|0565 6.9E-04 | 1.1E-01 | 1.5E+00 1.5E+00| 6.9E-04 ] 3.8E-01 3E+01] 6.8E+02 [ 2.4E-01| 2 4E+02 | 6.6E-02] 4.3E+01
76| 24-Jun-82 3E+01]6.8E+02| 2.4E-01| 2 4E+02| 6.6E-02] 4.4E+0
77 1-Jui-92 I [ | [ _3E+01]|6.8E+02 | 2.5E-01| 24E+02 6.7E- 4E+0
178 &Ju-92 rt 3E+01]6.8E+02]2.5E-01(2.4E+02| 6.7E-02] 4.4E+01)]
79 | 15-Juk92 0001} 01 {093 14| 0001 ] 0.34 6.6E-04 | 6.6E-02 | 6.1E-01 9.2E01] 6.6E-04 | 2.2E-01]2 -3E+01] 6.8E+02| 2.5E-01]2.4E+02| 6 8E-02} 4.4E+01]
80| 22-Ju92 2 1| 1.3E+01] 6.8E+02| 2.5E-01] 2.4E+02| 6 8E-02/ 4.4E+01]
29-Ju-92 2 -3E+01| 6.8E+02|2.5E-01| 2.4E+02 | 6.8E-02| 4.4E+01]
2 92 1 2.8E-01) 3E+01| 6.8E+02[2.6E-01| 2.4E+02 | 6.9E-02| 4. 5E+01]|
83 | 12-Aug-82 0001] 018 | 14 2 1 0001] 051 6.7E-04 | 1.2E-01] 9.4E-01 1.3E+00] 6.76-04 | 3.4E-01 1] 3.5E-01 ] 1.3E+01] 6.9E+02] 2.6E-01] 2.5E+02| 6.9E-02| 4.5E+01]
__184 | 19-Aug-82 .8E-01) 3.5E-01) 1.3E+401] 6.9E+02| 2.6E-01] 2.56E+02 7.0E-02] 4.6E+0
85 | 26-Aug-92 1 - 2.8E-01] 3.5E-01] 1.3E+07] 6.9E+02| 2.6E-01] 25E- 0E-02| 4.5E401]
88 | 2-8ep-92 78E01| 356011 1.3E+01] 6.9E+02| 2 6E-01{ 2 5E+02 7.0E-02 4 5E+01]
187 | 9-Sep-92 0001} 0.12 | 0.67 11| 0001} 035 6.4E-04 | 7.7E-02] 4.3E-01 7.0E-01] 6.4E-04 | 2.2€-01] 2.86-01] 3.5E-01} 1.3E+01| 6.9E+02] 2.7E-01] 2.5E+02 [ 7.1E-02] 4.6E+01]
88 6-Sep-9z BE-01] 3.5E-01] 1.3E+01| 6.9E+02| 2.7E-01] 2.5E+02| 7.1E-02| 4. 6E+01]
89 | 23€  9E-01] 3.5E-01 1.4E+01] 6.9E+02] 2.7E-01] 2.5E402{ 7.2E-02] 4.6E+01]
90 | 30-Sep-9z  OE-01] 3.56-01] 1.4E+01| 6:0E+02 | 2.7€-01] 2.6E+02(7.2E-02] 4.6E+01]
191 7-Oct-92 0.001] 017 [0.45 110001 027 6.6E-04 | 1.1E-01| 3.0E-01 7.3E-01] 6.6E-04 | 1.8E-01|2.9E-01] 3.5E-01[ 1.4E+01] 6.9E+02[2.7E-01] 2.5E+402| 7.3E-02| 4.6E+01
192 14-Oct-92 YE-01{3.0E-07{ 1.4EH .9E+02 | 2.8E-{ . OE+02 | 7.3E-02| 4.6E+0
193 21002 QE 0413 6E01] 1 4E401| 6 06402} 3 8E 01] 2.5€+02(7.3E.02| 4 6E+D1
194 | 28-Oct-92 OE-01|3.5E-01] 1.4E+01] 6.0E+02| 2.8E.01] 2.5E+02| 7.4E-02| 4.6E+0
195 | 4-Now-92 0.001] 017 [052 0.89 | 0.001 | 021 6.76-04 | 1.1E-01] 3.5E-01 6.0E-01] 6.7E-04 | 1.4E-01]2.9E-01] 3.5E-01[1.4E+01| 6.9E+02| 2.8E-01] 2.5E+402 7 4E-02| 4 6E+01]
196 | 11-Now92  OE-01]3.5E-01[1.4E+01] 6.9E+02| 2.8F-01] 2.5E+02 | 7.5E-02| 4.7E+01]
197 __116-Nov.02 [OE-01]3.5E-01] 1 4E+01]6.0F+02| 2 0F 01]2 5E+02[7.5E-02] 4.7E+0

* if values were reported as < defection km&, 1/2 the detection kmi is shown in Klaics srxi wes used in subsequent calculations. Vetsion 8.0 - Mar 11, 1996




Beryllium vs Size Fraction
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Chromium (ppm)

Chromium vs Size Fraction
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Copper vs Size Fraction

- | - Column 1 (PAG)
—4&@— Column 4 (MAF)

— A - Column 5 (PAG = Alkalinity Removed)

0

<2 mm

120000 —j

|
2-11mm

>11 mm

Reacted
Unsorted

Iron vs Size Fraction

Unreacted
Unsorted

- W - Column 1 (PAG)
B —4&@— Column 4 (MAF)
- A - Column 5 (PAG « Alkalinity Removed) |
4
80000 —\
\\\‘
2 N
~ - - ___I@GT________:'
40000 — -
- -
0 —1
| | | I |
<2 mm 2-11mm > 11 mm Reacted Unreacted
Unsorted Unsorted




Copper vs Size Fraction

300 - [l - Column 1 (PAG)
—4&@— Column 4 (MAF)

— A - Column 5 (PAG = Alkalinity Removed)

Copper (ppm)

0
| | | | |
<2 mm 2-11mm >11 mm Reacted Unreacted
Unsorted Unsorted
Iron vs Size Fraction
120000 —
- W - Column 1 (PAG)
B —4&@— Column 4 (MAF)
- A - Column 5 (PAG « Alkalinity Removed) |
4
80000 —] T,
\\\‘
2 N
N - - ___.ﬂO@ft______.._:'
40000 — .
-
0 —
| | | I |
<2 mm 2-11 mm > 11 mm Reacted Unreacted

Unsorted Unsorted



Lead vs Size Fraction

Lead (ppm)
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Magnesium (ppm)

Manganese (ppm)

Magnesium vs Size Fraction
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Molybdo ™ ppm)

Nickel (ppm)

Molybdenum vs Size Fraction
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Phosphorus (ppm)

Potassium (ppm)

Phosphorus vs Size Fraction
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Selenium (ppm)

Silver (ppm)
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Sodium ppm)

Sodium vs Size Fraction
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Titanium (ppm)

Titanium vs Size Fraction
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Vanadium (ppm)

=nc (ppm)

Vanadium vs Size Fraction
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Aluminum vs Size Fraction
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Arsenic vs Size Fraction
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Beryllium (ppm)

Bismuth (ppm)

Beryllium vs Size Fraction
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Calcium (ppm)

Cadmium (ppm)
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Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

| ] ] ] | | 1
Anatdisal - Sulphate P i | | Molar INP Consumption:
[ey Surtace Area: Ratio: | ™ P ining T R g

Acidity | Abalinty S04 | Cumulatt 9 SO4__ | Cumudar NP Open-System Cum NP NP Closed-System | _Cum NP NP
Leachate | Weeldy Acidity | Akalinity | Suphate] F F F S04 s Producti S04 Ak | C NP C: o [ iption Open- NP Ci p [of Closed-
Week No. Date R pH  [Conductivity| Eh | (CecO3 | (CeCO3 (S04 Rate Rate Rate | P i (% of Rate F i 1504 AtpH & At Measured pH | Open-System System AbovepH 8.5 | Closed-System | System
() [GHunin) | mhoskm) | V) | moA) | mpA) | mpA) | (moky gy (mgAgi)™ | (moAg) original) | (mginag" | (mgimz) (mphgivig oAy (AW 3] (g (moAphag )
98 25-Now-82 8200 7.48 200 .26 492 26. 9484 7.04 7. 623¢ 7. 416 3683 .60 54.6 19529 76.03
99 02-Dec-92 930 7.47 88 440 3 36 64 .25 5.05 26.8 95 7.0 7. 6256 0.540 7. 41.7 3725 .45 54.5 19584 74.96
200 09-Dec-92 650C 7.38 214 .26 4.44 26.4 9537 36.97 4 27. 27. 40.7 3765 40 3.7 19637 74.89
20 16-Dec- 1960( 7.53 70 26 3.8 26.0 9563 86.94 7 29 21. 39. 3305 .35 2. 19690 74.82
202 23-Dec-92 9000 74 70 .26 3.22 25, 9588 86.90 0 26.17 38, 3844 .30 2. 19742 475
203 30-Dec-92 9400 7.42 70 450 3 30 60 .26 26 25 9614 86.87 24 0.480 263 37, 388 .25 . 19793 74.69
204 06-Jan- 9300 74 25 .36 248 25 9640 86.83 . 341 270 38. 919 20 2. 19846 74.62
205 13-Jan-g: 9200 7.33 150 47 237 26. 9666 86.79 7.5 58 217 38.6 3958 54 | 9900 74.55
206 20-Jan-9: 18100 7.18 175 5 225 2 9694 86.76 8.0 76 28. 39. 3997 . 55, 9955 74.48
207 | 27-Jan-9: 19300 7.33 [£) 450 4 29 67 &7 213 28 9722 86.72 8.4 5394 0.415 2. 39, 4037 0" 56. 20012 74.41
208 | 03-Feb-9! 19200 A5 68 86 52 28, 9750 86.68 4 5413 29. 38, 4076 .00 56.5 20069 74.34
209 0-Feb-93 19000 7.14 78 05 1092 280 9778 86.64 .4 43 29. 38 4114 95 56.2 20125 74.26
210 7-Feb-93 | 19400 7.15 78 24 1032 280 9805 86.60 4 450 29. 37. 415 .90 56.0 20181 74.19
21 24-Feb-93 | 18700 7.45 80 430 6 24 69 43 9.72 28.0 983 86.57 4 5468 0.334 29, 36.4 4187 86 55.8 20237 74.12
2 03-Mar-93 | 19000 7.05 52 15 9.53 300 986 86.53 9.8 5488 31.3 311 4225 81 59.4 20296 74.05
0-Mar-93 | 19200 72 55 86 9.34 2. 989¢ 86.48 . 6509 334 38. 4264 .76 63.0 20359 73.97
214 7-Mar-93 9100 | 7.02 60 4.58 9.15 4. 9930 86.43 2.5 6531 35, 40.2 4304 kil 66. 20426 73.88
15 | 24-Mar-93 8800 72 92 510 13 22 89 §.29 .96 6. 9966 86.39 8 6555 0.237 7. 41.4 4345 66 70. 2049€ 73.79
16 | 31-Mar-93 7400 | 7.05 60 439 .35 3. 0000 86.34 2. 6577 35.4 40 4385 60 65, 2056 737
217 | 07-Apr-93 | 20000 | 7.32 50 349 73 0. 0031 86.30 20.4 6598 2. 38 4424 56 610 20622 73.63
8 |14Apr-93 | 19600 [ 7.33 90 258 10.12 283 0059 86.26 6 6616 29. 37 4461 JE 664 20679 73.56
9 21-Apr-93 19400 7.19 162 420 4 25 61 68 1051 25.6 0084 86.22 9 5633 0.393 26. 355 4496 4 7 20731 7349
20 28-Apr-93 19100 7.1 70 78 10.35 25.8 0110 86. 0 5650 26. 355 4532 4 .0 20783 7342
05-May-93 | 18900 7.08 94 7 10.18 260 0136 86. 7. 667 27, 354 4567 .3 . 20835 73.36

2 12-May-93 9700 7.07 47 9 10.04 26.2 0162 86. 7. 6684 27. 35. 4603 33 52! 20887 73.29
223 19-May-93 9000 7.02 184 460 5 24 64 g 9.88 263 0189 86.0¢ 7. 702 0.360 27.4 35. 4638 .28 52, 20940 73.22
224 | 26-May-93 900K 7.37 188 0 002 27.4 0216 86.04 720 28, 36. 4674 81.23 5. 20995 15
25 ] 02-Jun-93 920K 7.15 88 .07 0.17 284 0248 86.00 7 738 29, 37. 4712 19 57. 052 .08
26 [ 09-Jun-93 | 1940 7.05 98 .08 0.31 29. 0274 85.96 9.4 758 30. 38. 475 .14 59. 12 73.00
227 16-Jun-93 193 7.06 80 410 5 25 73 08 0.45 0. 0305 85.92 20. 6778 0.328 - 40. 479 09 73 72.92
228 23-Jun-93 193X 1.25 182 88 0.45 30. 0335 85.88 203 6798 2. 40. 4832 .03 2 236 72.84
29 | 30-Jun-93 | 19700 74 198 67 0.45 X 0367 8584 205 6819 2.4 4. 4873 80.98 3.2 299 72.76
30 07-Jut-9 19500 71.35 70 46 0.45 5 039 85.80 20. 6839 .8 4 4915 80.93 4. 363 72.68
4-Jul-9: 19300 71.32 72 370 3 25 76 25 0.45 8 0430 85.75 20.! 6860 0.3i6 42 4957 80.87 534S 428 .60

2 21-Juk9! 20000 73 78 27 0.11 30.5 0460 85.71 20. 6880 . 40 14998 80.82 624 490 .52

3 28-Ju-93 | 19700 | 7.22 68 1.28 9.78 29.3 0490 85.67 . 6900 30. 39.0 15037 80.77 [) 1550 72.44
34 04-Aug 18000 72 60 1.29 9.44 28. 0518 8563 ] 691 29, 374 15074 80.72 57. 1607 1231
235 | 11-Aug 20000 | 7.25 30 410 3 21 62 .30 9.10 26. 0545 85.69 . 693¢ 0326 28, 35. 15110 80.68 54, 1662 7230
236 | 18-Aug9: 19200 72 70 .29 9.56 . 10572 85.56 8 6954 28. 36. 15147 8063 55. 717 fZ¥X]
37 | 25-Aug93 9000 | 7.15 60 .28 10.01 : 0599 8552 0 6972 28.4 37 15184 80.58 556 173 72.16
38 | 04-Sep-93 9200 | 7.42 68 27 0.47 7. 0627 85.48 . 6990 28, 37 15222 80.54 56. §29 72.09
39 | 08-Sep-93 9400 | 7.25 150 410 3 26 66 .26 0.93 ki 0654 85.44 . 7008 0.378 28.9 384 6260 80.49 56.5 1885 72.01
240 |15-Sep93 1 19400 | 7.18 168 .26 088 21 0682 85.4 8. 7026 287 38. 5298 80.44 56, 1941 71.94
24 22-Sep-93 | 19600 7.05 177 25 0.84 27. 0709 85.37 80 7044 28. 38, 15336 80.39 857 1997 71.87
24 29-Sep-93 | _ 19400 7.24 53 .25 0.80 21. 0736 5.33 8 7062 25.4 37. 15374 80.34 §5.2 2052 71.80
24 06-Oct-93 9100 7.33 52 350 3 26 65 24 10.76 26. 0763 5.30 1.7 7080 | 0.384 28, 37 15412 80.29 64, 22107 71.73
44 3-Oct-93 8900 1.18 60 24 0.56 27 0791 5.26 3 7098 29 38. 15450 24 56, 22164 71.66
45 20-0ct-93 | 19100 | 7.32 24 0.37 28. 0820 5.22 9.0 7117 30.€ 39.2 15489 80.19 8. 2 71.58
46 7-Oct-93 | 19000 1.04 25 0.18 29. 0850 85.18 9. 7136 1. 40. 15529 80.14 60.9 1228 71.50
47 [ 03-Now93 | 19200 1.45 370 3 24 74 .25 .98 30. 0880 85.14 20. 7157 ] 0.311 2, 40 15570 80.09 62 22346 71.42
48 lov-93 { 19000 74 A .24 .75 28, 0908 85.10 9. 76 300 38 15609 80.04 58 22405 35
49 Nov-93 | 19200 5.94 26 .24 .62 26 093¢ 85.06 7 93 280 36. 15645 79.99 54, 22460 .28
[ 250  [24-Now-93] 19100 .43 48 .24 .29 5.0 09¢ 85.03 . 10 26.0 34. 15679 79.95 0. 22511 71.21
25 01-Dec-93 | 19000 7.39 47 270 3 2 56 .23 .06 231 0984 34.99 5. 1225 0377 24, : 15711 79.91 46. 22558 71.15
252 08-Dec-93 19100 7.05 48 .24 77 3.7 008 34.96 7241 247 . 15743 79.87 48. 22606 71.09
253 15-Dec-! 19200 7.08 34 24 5.48 24.4 03. 34,93 7257 25.4 . 15776 78.83 43, 22655 73.03
254 22-Dec- 18800 7.04 46 .24 8.19 25. 05 4.89 7273 26. 33. 15809 79.78 . 22707 70.96
255 29-Dec- 19200 .28 >4 280 3 19 62 .25 7.90 25. 083 34.86 290 0.294 26. 33. 15842 79.74 2. 22759 0.90
256 05-Jan- 19400 7.54 36 .04 .23 25.6 109 34.82 307 27, 4. 15877 79.70 53 22812 7083
257 | 12-Jan 19000 .34 . .56 26. 135 4.79 ] 24 21. 34, 159 79.65 53. 22865 10.76
258 _ | 19-Jan- 20000 7.7 .6 .87 26. 161 34.75 7 7342 21. 35! 15947 79.61 54 22919 10.69
259 | 26-Jan- 19300 7.7% 280 1 2 63 .42 .20 26. 188 4.72 ] 7359 | 0.335 27. 36. 15983 79.56 54! 22974 70.62
260 | 02-Feb-94 | 19600 7.63 £ .63 .42 25, 214 4.68 16 376 26. 35, 16019 7952 53, 23027 70.85
% 09-Feb-94 | 18900 .59 74 .84 .64 25. 1239 34.65 16. 392 26. 35. 16054 7947 514 23078 7049
262 Feb- 19300 .54 65 05 .86 246 1263 14.61 16. 409 25. 34.4 16088 79.43 50. 23129 70.42

263 | 23-Febd4 | 19400 | 767 68 3201 3 2 57 26 1009 240 1287 34.58 158 7424 _| 0404 25 338 16122 7938 48, 23177 7036 ]
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Samatosum Mine Humidity Ceft Data - Column 2 (Encapsulated 3 Layers}

I I T I
Analytical JSulohate P ; ] | Molay ] i
By Surface Area: Ratig; § ™ i Empirical Remaining Theoretical Remalnk
Acidty | Akalnity | 504 | Cumdstive | Remaing]  SO4 | Gumdstive NP CpenSystem | CumNP NP | Ciosed-System | CumiP NP
Leachaie | Weekly Acidity | Akairity | Suphate| Production | Production | Product] S04 s | Produi S04 AK amption | NP C ion | Consumgtion | _ Open. | NP Consumption | Consumption | _ Closes-
WeekNo.| Date [Recovered] pH | C En | coc0d | (cocod | 04 Rate Rate Rats | Pro Coof Rate | Procuction| /504 | MpHE | AtMeasuredpH | OpenSystem | Sysem | AbovapH65 | ClosecSytem | Syem
(i) | (oHunlis) | qumhosknd | (e | mol) oAy’ Mok ¥ | (moAkaiwi)” | (mokamar | (mokahaa' | (makay criginahy | makniid0™ | imatmdy gk ) tmaAkohvid )
132 | 21Aug 15800 | 7% 2 064 | 1005 | 41, 7397|8989 271 4866 42! 52. 10732 28 85. 15271 8047
133 | 28-Aug 19500 | 7. 285 057 | 746 3. 7432 | 89.8¢ 23.0 4889 36. a, 10775 36.22 72. 15344 | 8038
134 [04-Sep91 | 7500 | 7% 438 |22 [ 3 3 77 049 | 487 28 7461 898 89 4507 _| 0163 | 30. 343 10810 36.18 59. 15403 | 8030
35 | 11-Sep91 | 19000 | 7.1 258 068 7.86 27 _|_ 7491 89.77 95 4927 30, 381 10848 86.13 61. 15464 | 8022
36 | 18-Sep9i | 19500 | 1.7 260 087 | 1084 | 306 | 7521 8973 26,1 4947 31, 418 10889 86.07 62. 15527 80.14
137 | 25-Sep 81 | 19800 | 1.7 7 07 | 1383 | 31, 7553 8968 20 4968 ] 45, 10935 86.02 4. 15591 80.06
[ 138 | 02-0ct91 | 19400 | 7.9 W0 [ 3 | 40 77 26 | 1681 | 32 7585 | 89.64 ; 4989 | 0499 3, a3, 10984 8595 6. 15658 7998 |
39 [09-Oct 19500 | 7. 280 81 { 2085 | 323 7617 89.59 p 5010 3, 52 1037 85.89 65. 1573|7989
40| 16-Oct: 19300 | 7. 236 | 2489 | 327 7645 | 8965 | 2 5031 : 56. 1093 85.81 54 15788 | 7981
41| 230ct 19200 | 7. 4 290 | 2892 | . 7682 8951 5653 3. 595 152 85.74 4. 15852 79.73
142_[30-Octel | 19300 | 7.6 218 345 | 2206 | 32 7714 85.46 1 5074 3. 629 215 85.:66 3. 15915 | 7965
143 [06-Now-91 | 19800 | 7.5 235 | 300 | 4 3 400 | 3700 | 320 | 7746 89.42 0 5095 ] 66.2 262 85,57 52. 15978 7957
| 344 | 13-Now 19700 | 73 212 542 | 313 5 7177 89.38 210 5716 3, 616 u3 85.49 ] 16041 79.49
25 [20Nowdi | 19200 | 74 210 283 | 266 809 88.33 20, 5137 i3 569 11400 85437 3. 16104 7941
46| 27-Now- 9500 | 7.7 195 225 | 2142 84 89.29 20 3 3 52: 11453 85.35 53, 16168 1932
47| 04-Dec: 9200 | 75 210 | 3% | _4 kX 76 66 622 X 787 89.24 20, 78_| 0492 2 47 11500 85.20 54 16232 79.24
48| 11-Dec- 9500 | 7 208 61 490 | 2. 50, 89.20 19. %8 ¥ 444 1544 8524 60, 5293 79.16
38 118 0ecS 3700 | 7. 50 &7 357 § . 753 88.47 5.6 217 = 3. 1568 8548 57. 5355 75.08
50 | 25-Dec-91 | 19300 | T. 155 68 225 | 2. 795 a9, 174 234 27, 382 1624 85.14 535 404 79.02
51 | 01-Jan-92 § 19400 | 7. 162 [ 300 | 4 % 55 68 693 | 24 7982 80.10 163 5250 | 0423 | 258 35, 1659 85.09 50, 6454 7896
152 |08-Jan92 | 19300 | 7.0 180 57 | 1048 | 256 | 8008 89,06 167 5267 265 354 1604 85.05 1. 6505 78.69
153 | 15-Jan9 9100 | 7.0 160 145 | 1004 | 261 | 8034 89.03 172 5284 272 353 1730 85,00 3. 6558 7883
154 |22.Jan92 | 19700 | 7.4 162 138 959 268 | 8060 88.99 76 5302 279 36. 1766 84.95 54, 6613 7876
155 | 29-Jan92 | 19200 | 7. %5 |30 | 3 2 6 125 915 78 8088 88.95 18 5320 | 0320 | 286 36 1803 8491 55, 6669 78.68
156 | 05Feb92| 19400 | 7. 170 1.16 899 20 115 | 8891 7. 5336 28. 361 1839 3486 55 6724 7661
157 | 12-Feb92 | 19200 | 7. 183 1.05 882 361 142 | ssss 7! 5355 7. 35, 1874 4,82 4. 6778 7854
158_ | 19-Feb92 | 19700 | 1. 165 095 866 2. 168 | 8884 7. 5373 7.4 35, 1908 4.77 3. 6832 7848
159 |26 Feb92 | 19600 | 7. 161 [ 290 | 2 20 61 085 849 25! 194 88, . 5350 | 0315 7.4 34, 1944 4.73 3, 6885 7841
160 | 04-Mar 19000 | 7. 170 084 833 21 22; 88.77 18 5408 29, 36, 198 4 68 7 6943 7833
161 -Mar- 9100 | 75 190 684 618 23 3267 8873 197 5428 312 38 2619 3463 2 7004 7826
162 | 18-Mer-92 | 19400 | 7.9 175 083 5,02 9 284 88.68 5449 333 204 12060 3458 657 17070 7817
163 |25Mar-92 | 19100 | 15 190 |30 | 2 18 82 083 7 .86 38 } 88.64 7 5471 | 0222 | 353 424 12102 34.52 69.9 17140 78.08
164 | 01-Apr92 | 18000 | 7.3 25 083 60 5 5 88.59 2 494 389 43¢ 146 34.47 709 7210_| 7799
165 | 08-Apr-92 9200 | 7.2 185 104 34 38 83.54 ) 5517 365 445 190 5441 720 7282 77.90
166 | 15-Apr-92 5000 | 7.4 200 A4 0.08 3423 8849 234 5540 7. 46.0 2236 34.35 73. 7356 77.81
167 | 22-Apr-62 7200 3 208 |4 | 3 26 87 125 | 108 36.2 459 | 88.44 2338 5564 | 0267 | 373 47 2284 34.29 Tad 17430 ki)
168__| 29-Apr 700 | 75 200 124 | 102 356 465 | 8840 234 5587 37, 46, 2330 34.23 73.0 7503 7762
169 |06-May-92| 19400 { 76 200 123 | geb 35, 8530 | 8835 i 5610 366 451 2375 34.18 7.9 7575 7753
70 [13May-92] 19000 | 74 191 1.2 908 346 8564 8830 27 5633 360 438 2419 34.12 708 7645 7144
171 |20May92 | 18700 | 7.3 204 | 380 ] 3 21 84 122 851 340 | 8598 | 8825 24 5656 | 0240 | 354 427 12461 84.06 69, 7118 77.35
172 | 27-May-52 | 19200 5 1.33 8389 34 8632 | 8821 226 5678 358 432 12505 | 840 69.9 7785 71.25
73 |03-dund2 | 19100 44 927 344 | 8667 | 8816 226 701 353 43¢ 2548 B3 96 .2 7885 | 71.47
[ 178 [ 10-dmno2 | 19200 56 965 345 5701 88, 227 723 36 A 2592 B3.90 704 7926 77.08
76| 17-3un 92 { 19300 420 | 4 2 83 67 0.03 34, 736__| 8807 22 746_| 0278 | 36. 44 2637 3,84 70, 799 | 7699 |
76 | 24-3un-62 {19000 47| 1029 4. 770 | 880 32, 769 35¢ 44 12681 837 69. 8066 | 7690 |
77__| O1-jugz | 19200 126 054 | 33 8804 87 97 73 791 35, 444 12126 83.7 689 8135 | 7681 |
78 ] 08092 | 19500 106 | 1079 | 33: 8837 8793 21 5813 3¢ 443 12170 836 68. 18203 76.72
179 | 16092 | 19600 0 | 2 2% 77 085 04 | 327 | 88iC 7.88 21, 5834 | 0324 | 34 442 12814 8361 61. 18270 76.64
180 | 22-0 1920C 096 | 1229 | 334 | 8903 7.84 22 6856 34, 46,1 12860 8355 656 18339 76.55
181 | 29392 | 1860 107 354 | 341 | 8937 7.79 22.4 5879 35! 480 2908 8349 70.0 18409 76.46
182 | 05-Aug 52 | 1290 19 478 | 3 as72 7 74 22 5302 36! 499 2958 8343 71.4 18430 7637
83 Aug92 | 2000 30 ] 3 37 82 30 503 | 35, 9008 | 87.69 23.4 5925 | 0433 | 370 517 3010 | 83.3¢ 72.7 18553 76.27
154 92 | 1920( . 1456 | 34 304 65 226 5948 363 437 3060 83.30 71, 18624 76.18_
185 | 26-Aug 5400 07 | 1308 | 34 8077 760 22§ 5970 357 [1&] 3107 8324 70. 18695 76.09
186 _ | 02-Sep-92 | 19000 096 161 | 336 3110 755 2. 5992 350 456 13153__| 831 69 18764 76.0%
187 ep-92 | 19500 %0 | 2 24 78 084 014 | 330 5143 75 1.7 6014_] 0295 ] 343 436 13197 831 67 18832 7592
188 | 16-Sep-92 | 19000 084 059 | 337 9177 37 4 7X] 6036 35. 4. 3241 | 830 €93 18901 75.63
189 | 23-Sep 62 | 19200 083 | 1104 | 344 | 921 4 26 6059 35, 46, 13287 830 708 18972 75.74
190 [ 30-Sep 82 | 1910 0.83 149 | 3. 9247 3 23.1 6082 36. [12 3335 82.95 2. 19044 7665
191 | 07-Oct92 | 1900 460 | 2 23 87 0.82 156 | 358 9287 3 I 06 | 0320 | 31 8, 3383 8289 73, 19118 76.55
192 | 140ct92 | 1910( 054 | 1288 | 3 8316 21 | 2 28 35, [ 3430 8283 69 19187 76.46
193 | 21-0ct92 | 19700 05 | 1322 | 33 9347 23 20, [ 2. (73 3474 82.77 64 19251 76.38
194 | 28-0ct92 | 19200 A7 387 | 29 9376 | 8. 3. 167 30. (<3 3518 82.71 5. 19310 7531
195 | O&-Now-62 | 19700 40 | 3 Y] & 28 451 | 26 3403 7. 17 185 | 0518 | 28, . 3659 | 8266 4. 19365 7524 ]
196 | 11-Now92 | 19100 2T 365 | 76 5430 1 17. 5203 28, . 3600__|_8261 4. 15420 7517
197 | 18-Nov-02 | 19500 27 | 1478 | 2 457 7.08 174 5220 Fik 1 3642 __| 8266 4.6 19474 76.10_|
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Magnesium vs Size Fraction
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Molybdenum (x m)
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Phosphorus vs Size Fraction
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Selenium (ppm)

Silver (ppm)

Selenium vs Size Fraction
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Sodium vs Size Fraction
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Titanium (ppm)

Titanium vs Size Fraction
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Vanadium vs Size Fraction
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Samatosum ine Column Test Samples

A0, Al A A CaO Ca Ca Ca C0; O Cr Cr Fe,0, Fe Fe Fe K0 K K K
Sample ™ xRF -4 ()] o e L4 (] ™) ARF Lt %) o e cr o) o~ AP o %)

ARF Equivalens  (pP) Oifference ARF (ppm) ARF @pm)  Difference KNF  Equvelert  (pm)  Difference ARF  Equvelet  (pW)  Differnce

) opm) (] orm) opm

Column 2, Consuming 1 13.16 34676 73000  52.22 7.66° 54746 50900  -7.56 0.01 54 467 65.45 1135 36629 71300  45.54 0.07 261 73000  99.60
Cohavn 2, Consuming 1 3.2 36305 73400 5054  5.46 39166 35300 -10.66 0.01 54 493 69.06  11.81 40403 72700 44.43 0.31 1267 73400  96.25
Columin 2, Consuming 1 1501 39718 80000  50.35 2.37 16938 15100  -12.17 0.01 54 602 91.04  12.66 44439 80000  44.45 0.69 2864 80000 96.42
Colunn 2, Consuming 1
Column 2, Producing 2
Cokumn 2, Producing 2 9.66 25297 50700  50.10 1.43 10220 9800  -4.29 0.01 54 215 74.91 6.05 20697 39800  46.W 2.15 8924 50700 2.4
Column 2, Producing 2 17.07 45170 82300  45.12 0.79 5646 4900  -15.23 0.01 54 170 68.27 7.56 26032 47600  45.75 4.11 17059 82300 79.27
Column 2, Producing 2 1167 30616 61500  50.22 134 9577 9600 0.24 0.01 54 265 79.65 6.71 22955 44500  d6.42 2.70 11207 61500  61.76
Coumn2 Consuming3  13.13 34744 72306 5195  6.84 48885 44200 -10.60 0.01 54 547 90.14 11.33 38932 69900 4430 (.06 249 72300 99.66
Coumn 2, Consuming3  14.15 37443 76206  52.12 5.66 40452 36500 -1083 (.01 54 576 90.67 13.36 45705 63300 45.13 0.06 249 78200 9968
Coumn2 Consuming3  14.60 36401 79400 5038 2.2 20669 16300 -14.04 0.01 54 616 9.4 14.16 48442 67300  44.51 0.13 540 79400  99.32
Column 2, Consuming 3
Column 3, Consuming 1 1271 33632 66400  49.35 740 52887  471W  -12.29 0.01 54 418 . 8740 1214 41532 74000  43.88 0.05 249 66400  99.62
Comn 3,Consuming 1 13.30 35194  70a00  50.29 484 34591 30500 -13.41 0.01 54 439 6171 1226 42011 74600  43.64 0.17 706 70800  99.00
Column3, Consumingt  14.26 37734 74306  49.21 276 19868 17200  -15.51 0.01 54 500 8921 1346 46047 81300 4338 0.30 1245 74300  98.32
Cokan 3, Consuming 1
Column 3, Producing 2
Column 3, Producing 2 9.3 24715 49800  50.37 1.59 11364 11060  -3.31 0.01 54 200 73.03 6.07 20765 39800 47.82 192 7969 49800  84.00
Colurn 3, Producing 2 17.10 45249 65606  47.14 068 9660 4600 5,65 0.01 27 131 79.41 7.31 25009 49400 49.30 4.14 17183 85600 79.93
Colurn 3, Producing 2 13.01 34426 65700  47.60 1.3 8791  B400  -4.65 0.01 54 170 6827  6.82 23332 44900 4804 3 12493 65700  80.98
Comn 3, Consuming3  12.64 33447  677W  50.60 5.33 38093 33600 -12.70 0.01 54 40 6174 145 42592 76400  44.25 0.05 249 67700 99.63
Coumn 3, Consuming3 1391 36808 73800  50.13 5.62 41595 31100 -12.12 0.01 54 458 M.22 1245 42592 76400 44 .25 0.2 913 73800 90.76
Column 3, Consuming 3 15.51 41042 80600 4906 2.48 17724 15200  -16.61 0.01 54 612 91.19 1366 46732 62000  43.01 0.63 2615 50600 96.76
Column 3, Consuming 3
Column 3, Producing 4 7.80 20640 41100 4978 234 16724 16100  -3.87 0.01 27 166 83.75 5.67 20082 38500 47.64 1.5 6433 41100 8435
Column 3, Producing 4 14.02 37099 68400  d6.54 1.25 6934 8300  -1.63 0.01 54 164 67.11 7.51 26692 48600  47.14 326 13531 69400  60.50
Cokumn 3, Producing 4 11.55 30854 60700  49.17 146 10435 9900  -5.40 0.01 54 212 7456 695 23776 45500 47.74 2.59 10750 60700  62.29
Colmn 3,Consuming5  13.59 36661 75600 5243 589 42095 36900  -14.08 0.01 54 521 89.65 .12 41463 74600 44.34  0.07 291 75600 9962
Coumn3 Consuming5  13.18 34676 79506 5613 466 33305 325000 -2.48 0.01 54 533 8988 1211 41429 82300  49.66 0.06 249 79500 99.69
Column 3, Consuming § 14.44 38210 81600  53.17 3.14 22441 20500 -9.47 0.01 54 677 92.03 13.65 47382 88400  46.40 0.14 661 81600 93.29
Column 3, Consuming 5
Original PAG 1237 32733 64400  49.17 1.41 10077 9900  -1.79 0.01 54 197 7.62 6.49 22203 43400  48.64 2.57 10667 644V  63.44
Original MAF 1263 34215 70800  51.67 6.69 49242 44600 -10.41  0.01 54 478 1.72  10.87 37157 67000  44.50 0.62 3403 70800 95.19

Column 1. Original PAG
Column 1, Ori PAG 9.18 24292 51100 52.46 1.92 13722 13700 -0.16 0.02 108 290 6280 6.91 23639 47000 49.70 £.73 7180 51100  65.95

Cokamn 1, Original PAG 1244 32916 67000  50.87 0.55 3931 3900 -0.79 0.01 27 177 8476 629 21518 43900  50.% 2.67 11912 67000 6.2
Colmn 1.. Original PAG .77 47022 90200  47.87 0.26 1656 1600  -16.14  0.01 27 190 65.61 6.60 29421 59900  50.56 4.2 17515 90200 60.56
Columin 4, Original MAF

Colunn 4, Originat MAF 13.51 35749 74400 51985  6.12 43739 38900 -12.4 0.01 54 565 9050 1237 42316 75700 44.10 0.07 291 744m  99.61
Cokumn 4, Original MAF 1332 35247 75300  53.19 7.16 51172 46.900  -9.34 0.01 54 584  90.76 12.44 42656 77800 4530 (.07 291 75300 99.61
Cokmn 4, Original MAF 13.1 36993 80600  54.10 5.91 42238 38200 1.5 0.01 64 683 9210 13.34 45637 85800  46.61 0.13 540 80600 99.33
Cokmn 5§ 1263 3356 67700 5102 0.76 5432 §500 1.4 0.01 27 192 65.95 4.54 15532 32400 52.06  2.75 11414 677w 83.14
Colmn §

Column §

Colmn 5

Column 6. MAF(Top) 13.07 34565 73500 6295  4.75 33048 31800  -6.75 0.01 54 489 §6.97 11.25 38487 71600 46.25 0.87 3611 73500 95.09

Cokamn 6, MAF (Top)

Cokumn 6, MAF (Top)

Column 6, MAF (Top)

Colmn 6, PAG (Botlom)  13.10 34664 67300 4a49 2.05 14651 13900 -5.40 0.01 27 182 8518 6.14 21005 40100 47.62 2.76 11456 67300 8298
Column 6, PAG (Bottom)

Cokumn 6. PAG (Bottom)

Column 6, PAG (Bottom)

Maximum 1777 47022 50200  56.13 7.66 54746 50900 1.4 0.02 109 683  9.10 14.16 48442 88400  52.06 422 17515 90200  99.69
Minimum 780 20540 41100 4512 0.26 1656 1600  -16.61 0.01 27 131 6280 454 15532 32400 43.01 0.06 249 41100 7927
Mean _ 13.23 35001 70734  60.51 3.5 25149 22957  §.41 0.01 51 389 8401 9.9 34179 63371  46.53 135  se2 70734 9161
Standard Deviation 2.10 5545 10658 2.3 237 16964 15234  5.13 0.00 14 182 6.39 3.07 10503 17743 2.4 1.41 5967 10658  6.38
~10 Percentile 0736 425 549404771 077 5517 3140 -14.77 70T 27 T70 TOOT 6.10 20862 399200 43.% 0.06 249 54940 80.74
Medan .16 34676 73000 5037 278 19868 17200 9.34 0.0l 54 440 6774 1135 36629 71300 4625 0.9 2664 73000 9.4
90 Precentile 15.31 40512 81200  53.08 6.67 40099 44440  -1.19 0.01 84 606 91.13 13.42 45911 82900  49.69 3.16 13116 81200 99.63
“Count KANT 35 35 35w 35.00 35 35 35007 35w 35 35 3500 35.00 35 35 35w 3500 35 35 35.00

% Difference = ((ICP (ppm) - XRF Equivaient (ppm)) / ICP (ppm)) * 100




Control of Acidic Drainage in Lavered Waste Rock: Samatosum 167

APPENDIX

B. Results of Column Tests

167 Minesite Drainage Assessment Group



Samatosum

Mine

Column lest Samples

MgO Mg '3 Mg MnO Mn Mn Mn Na,0 Na Na Na P05 P P P Tio, T T m
Sample m N m o xne Ll m oo g L=4 m o w P %) ™) Equiveient cr (]

L d opm) ppm) qui Ppm)  OFference  yup  Equiveiers  (pm)  Diference  xnr orm pm)  Difference

o opm) opm) (]

Column 2, Consuming 1 1158 69836 66200 -5.49 0.19 1471 13% -8.60 2.69 9978 24200 5877 0.15 327 620 41.21 1.28 7674 6500  -18.66
Cohumn 2, Consuming 1 .16 67303 62700 -7.34 0.19 1471 1295 -13.63 52 9347 21300  56.12 0.15 327 676  SLIS 1.4 8513 7J200 -18.13
Column 2, Consuming 1 1.91 71826 65300 9.9 0.27 2091 179s  -16.49 2.06 7641 18209  58.02 0.17 371 no 6.8 1.62 9712 noo  -26.13
Column 2, Consuming 1
Column 2, Producing 2
Column 2, Producing 2 2.07 12484 12460  -0.67 0.11 852 745 -14.35 0.16 593 00 8.0 0.14 305 590 48.w 059 3537 1000 -253.70
Column 2, Producing 2 t.78 10735 9400  -1420 (.9 697 560 -24.47 0.33 1224 Q0 7.6 0.16 349 610 a7 0.9 5935 1800 -229.72
Column 2, Producing 2 2.10 12666 12300  -2.98 0.11 852 7% -7.84 0.27 1002 3200 68.70 0.13 284 850  48.43 0.71 256 IWO  -183.76
Column 2, Consuming3 1208 72852 67900  -7.29 0.17 1317 Y170 -12.63 2.58 9570 22700  67.84 0.15 327 600  45.45 1.3 7913 €800  -16.37
Column 2, Consuming3 1298 78279 74000  -5.78 0.1 1394 1270 9.7 2.43 9014 21700 5646 0.17 371 740  49.88 1.69 9532 8400  -13.48
Cohmn 2, Consuming3  13.03 78581 72000  -9.14 0.21 1626 1455  -11.78 2.60 9644 22500 5714 020 436 830 4.4 175 16491 6900  -17.88
Column 2, Consuming 3
Column 3, Consuming 1 11.37 68570 61600  -11.31 0.2 1704 1485  -14.73 2.59 9607 21400  55.11 0.15 327 640  48.86 1.39 8333 7200 -I5.74
Coumn 3, Consuming1 1220 73575 66400  -10.81 0.2 1704 1445 1791 220 8160 18100 5492 0.7 371 660 4380 145 8693 7000
Column 3, Consuming 1 1247 75204 69000 8.9 036 2788 2390  -16.65 2.4 8309 18800  55.80 0.19 415 740 43.98 1.64 9832 1900 U 4
Column 3, Consuming 1
Column 3, Producing 2 1200
Column 3, Producing 2 2.67 16102 15600 -3.22 0.11 852 75  -11.36 0.12 445 2600 8283  0.10 215 500 5636 0.6 3777 2100 244
Column 3, Producing 2 1.78 10735 9900 -8.43 0.08 620 560 -10.64 0.29 1076 4500  76.10 0.16 349 00 59.13 1.01 6055 -188.33
Column 3, Producing 2 222 13388 12300  -8.85 0.11 652 750 -13.59 0.28 1039 3800 LIS 0.14 305 600 49.09 0.78 4676 1800  -159.78
Column 3, Consuming 3 1207 72791 66800 -8.97 0.18 1394 1215 -14.73 1.8 6751 15800 57.27 0.1 393 740 46.93 1.4 8513 7500  -13.51
Colnn 3, Consuming 3 11.86 71525 66800  -7.07 0.18 1394 /WO -10.64 249 9236 21100  66.23 0.17 371 700 47.01 1.4 6873 1500  -18.30
Colunn 3, Consuming 3 12.41 74842 66000  -13.40 0.3 2566 2220  -15.12 2.15 7975 18300 5.4 0.21 458 800 4.1 169 10132 7600  -33.31
Column 3, Consuming 3
Cokumn 3, Producing 4 286 17248 16600  -3.% 0.15 1162 6400 -15.02  0.17 631 24V BB 0.09 1% 460 5731 0.58 3477 1300 -167.47
Column 3, Producing 4 2.27 13680 12500 -9.32 0.10 n4 760 I M 0251 1335 4200  68.21 0.15 327 800  45.45 0.89 8336 1900  -180.82
Cokumn 3, Producing 4 2.47 148% 14000  -6.40 0.11 852 927 3700  74.94 0.13 284 560  49.35 077 4616 1800
Column 3, Consuming 5 1210 72972 89500  -5.00 0.17 1317 1115 -18.08 2.69 10720 26100  57.29 0.15 327 550 40.49 1.36 8153 7800 M5 il
Column 3, Consuming § 12.64 72610 74300 2.7 0.17 1317 1255 -4.91 2.16 8012 21500 .73 0.17 371 730 49.19 1.51 9052 8300 -9.07
Column 3, Consuming 5 13.19 79546 75500  -5.36 0.2 1704 1565  -8.87 233 8643 21100  59.04 0.19 415 830 5005 1.69 10132 8600  -17.81
Column 3, Consuming 5
Originel PAG 171 10313 10100 -2 10 0.10 774 660  -17.34 030 1113 4000  72.18 0.15 327 640 48.86 088 5156 WO -171.35
Original MAF 9.7 55005 62600  -6.28 0.19 1471 1300 -13.19 1.69 6269 15800 0.3 0.16 349 670  41.89 1.3 7913 5000  -55.27
Column 1, Original PAG
Cokumn 1, Originel PAG 3.13 18876 18700 .0.94 0.15 1162 1140 -1.90 0.25 927 3200 7.2 0.10 218 430 49.26 0.58 3477 1400 -148.36
Cokamn 1, Original PAG 1.52 9167 9400 2.48 0.06 465 405 -14.73 0.21 779 3600 78.36 0.15 327 696 52.57 0.76 4556 1500  -203.75
Column 1, Original PAG 1.2 9167 8500  -7.84 0.05 387 300 -2008 0.38 1410 4600 6868  0.19 415 890 53.42 1.07 6415 2200 -191.57
Column 4, Original MAF
Column 4, Original MAF 12.05 72671 68200  -6.56 0.17 1317 1185 -11.10 2.49 9236 21700 7.4 0.17 371 750 50.54 1.52 9112 6800  -34.01
Coturmn 4, Original MAF 2.4 72610 69900 3.8 0.16 1394 1275 934 2.4 8976 22000 5320 (.16 349 710 S0.83 146 8753 71800  -12.21
Column 4, Original MAF 12.66 76349 74100  -3.04 0.1 1394 1305  -6.8 211 7827 20500  61.8 0.1 393 826 52.10 1.62 9712 8500  -14.26
Column § 1.61 9710 10400  6.64 0.09 697 620 -12.42 0.41 1521 4500 66.20 0.11 240 800  52.W 0.74 4436 1400 -216.88
Column §
Column §
Column §
Colum 6, MAF (Top) 922 55604 53500  -3.93 0.16 1239 1106 -12.14 1.45 5378 14000 61.68 0.15 327 620 4.2 1.29 7734 67W  -35.68
Column 8, MAF (Top)
Column 6, MAF (Top)
Column 6, MAF (Top)
Comn 6, PAG (Botiom) ~ 1.83 11036 10800  -2.19 0.10 774 675  -14.73 029 1076 3900 2.4 0.12 262 510  48.66 0.88 6276 1700 -210.33
Column 6, PAG (Bottom)
Cokamn 6, PAG (Bottom)
Column 6, PAG (Bottom)
Maximum 13.19 79546 75500  6.64 036 2788 2390  -1.% 2.69 10720 25100 82.88  0.21 458 890 5731 1.75 10491 8900  -8.71
Minimum 1.52 9167 8500  -14.20 0.05 387 300 -2908 0,12 445 2400 5492 0.09 1% 430 40.49 058 3477 low  -253.70
Mean 7.69 46390 43577  -5.70 0.16 1262 1110 -13.36 1.43 5297 13163 64.45 0.15 337 85s 4876 1.19 7136 4940 9448
_Standard Deviation 4.95 30051 25017 445 0.07 §33 468 515 1.05 3900 8633 8.17 0.03 61 112 3.60 0.38 2292 58.04
10 Percentie 1.74 10481 9986  -10.48 0.09 697 584  -18.01 0.23 838 3200 6616 011 249 504  43.87 066 3969 1400 -212.97
Median 116 67363 61600  -6.28 0.17 1317 {170 -13.19 1.82 6751 15800  61.58 0.15 327 660  48.86 1.2 7913 6500  -34.01
90 Precentile 12.58 75891 73200  -0.76 0.2 1704 1533  -5.14 2.69 9592 22300  75.63 0.19 415 612 5.3 1.63 9784 8360  -13.49
Count 35.00 35 35 3500 35.00 35 3 3500 3500 35 35 3500 3s.w 35 35 35.W 35.00 35 35 35.W

% Difference = ((ICP (ppm) - XRF Equivalent (ppm))/ ICP (ppm)) * 100




Control of Acidic Drainage in Lavered Waste Rock: Samatosum 168

B1. Column 1

168 Minesite Drainage Assessment Group



're-Test ABA & ICP Metals Data
iamatosum Mine
solumn 1 (Blend Control)

aitial Sample Weight (dry) (g) 28900
\BA Results:

Slurry pH 8.3
% S (Total) 3.62
% S (Sulphate)

% S (Sulphide)

% S (BaS04)

TAP (tonne CaCO3/ktonne) 113
SAP (tonne CaCO3/ktonne)

NP (tonne CaCO3/ktonne) 61.5
Carbon (%)

CaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne) -52
SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR 0.54
SNPR

RNPR

surface Area:

Surface Area (m2Kg) 1.66
detals: (ppm)

Aluminum Al

Antimony Sh

Arsenic AS

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca
Chromium Cr Data
cobalt co Not
Copper cu | Available
Iron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium Mg
Manganese Mn

Mercury Hg
Molybdenum Mo

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium TI

Tin Sn

Titanium Ti

Tungsten W

Vanadium v

Zinc Zn

[Fost-Test ABA 8 ICP Metals Data
:amatosum Mine
solumn 1 (Blend Control)

‘inal Sample Weight (dry) (0)

\BA Results:
Paste pH

% s (Total)

% S (Sulphate)
% S (Sulphide)
% S (BaS04)

TAP (tonne CaCQ3/ktonne) Data
SAP (tonne CaCO3/ktonne) Not
NP (tonne CaCO3/ktonne) Availa ble
Carbon (%)

CaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR

SNPR

RNPR

surface Area:

Surface Area (m2/kg)

detals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium cd

Calcium Ca
Chromium Cr Data
Cobalt (o) Not
Copper cu | Available
[ron Fe

Lanthium La

Lead Pb

Lithium Li

Magnesium M
Manganese Mr

Mercury He
Molybdenum mc

Nickel Ni

Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin Sr

Titanium Ti

Tungsten W

Vanadium v

Zinc Zn

NOTE: When metals were reported as < detection [limft, half the value of the detection limit

is shown in italics, and was used in subsequent calculations.




Samatosum Mine Humidity Cell Data -Column 1 (Eland Control)

1 ] ] ] |
By Surface Area: Ratio; | Theorstical Empirical Remaining Theoretical Remaining |
Acidty | Akalnty | SO4 | Cumwiath ing] SO4__ | Cumuiat NP Open-System Cum NP NP Closed-System | CumNP NP
Leachate | Weeldy Acidity | Akalinity | Suphate] ¥ on | F ion| P S04 S Producti S04 AK | Consumption | NP Consumption on Open- NP Consumption | Consumplion | Closed-
WeekNo.| Deate IR pH__|c: y| _Eh | ©coCos | cacod | (04 Rate Rate Rate |F (% of Rate | Production | /S04 ApHS | AiMeasuredpH | OpmSysiem | Sysiem § AbovepHSS | Chesdlysem System
h) | (pHunks) D | ow | mpr) | wmpty T o) 1« e ") (mohgivg™ | (mpg) | originah | (mg (L (mghgt) |  (rphphe) (mpheghng (L] (mpAghg [ ] %)
32 [21-Aug- 19300 | 22 | 2640 3282 | 000 ] 6073 | 26483 | 75¢ 366.9 5959 633 600 27632 | 5607 | 1232 54067 12.10_
33 28-Aug- 19000 € 2430 19.65 0.00 5292 27012 78. 19.7 16318 551 532 28164 54.21 1083 55140 10.34
34 op- 8000 .4 3720 660 23 0 1630 637 0.00 451.2 7464 74.7 72.6 6591 0.000 470 464 28628 53.45 934 56074 B.82
35 1-Sep-! 19200 28 300 15.24 0.00 461.8 7925 74.29 279.0 6870 481 458 2508 2.6% 247 - 8702 728
36 ep- 19200 24 150 24 0.00 472.4 28398 73.85 2854 155 492 468 2956 93 960 5798 72
37 25§ 19700 2 726 32.98 .00 483 28881 73.41 201. 447 503 470 3003 17 973 58954 4
38 | 02-Oct 19200 778 580 63 0 743 41.85 .00 493, 29374 1295 298. 7745 ] 0.000 514 472 30504 50.40 987 69941 2.54
| 139 08-Oct 19000 1635 630 45 0 29.54 .00 454.7 29829 7253 274, 8020 474 444 30948 49.68 918 50858 )4
40 16-Oct-! 18600 1560 2712 .00 4158 30245 7218 2512 271 433 406 354 49.02 B39 1698 032
41 23-Oct- 19300 2.7 1475 24.6% .00 3769 30622 71.80 221.7 499 393 368 722 48.42 761 32458 -1,56
42 30-Oct- 19300 9 450 2219 .00 3380 10960 71.49 2042 703 352 330 32052 47.88 682 63140 -2.67
43 06-Now- 19000 .7 570 610 30 0 455 19.72 .00 2991 1269 71.22 80.7 8884 | 0.000 12 292 32344 47.41 603 3744 -3.65
| 144 3-Now- 18900 420 253 .00 295, 1554 70.94 78.2 9062 307 282 32626 46.95 589 54333 -4.61
45 | 20-Nov-! 18800 330 30.90 0.00 290 184 70.68 75.7 9238 303 272 32898 46.5 575 54908 -5.54
46 7-Nov- 18900 7% 36.49 0.00 286 213 70.4 73. 19411 299 262 33160 46.08 561 5469 -6.45
47 )4-Dec-! 19000 7 220 610 64 0 430 42.08 0.00 2827 24 70.1 70. 19582 § 0.000 294 252 3341 45.61 547 66016 -1.34
48 | 11-Dec- 19000 .7 1180 40.59 0.00 258.7 2674 69.9 56 19739 27 230 364, 45.30 501 66517 -8.16
| 149 18-Dec- 19300 .8 920 39.10 00 2368 2911 69.70 43, 19882 247 208 33850 44.96 454 66971 8.90
50 | 26-Dec- 18800 .7 1225 376 .00 2138 3125 69.50 29. 20011 23 185 34035 44.66 408 67379 -9.56
151 01-Jan- 19700 7 910 590 53 0 280 36.1 .00 909 3316 69.32 5. 20126 | 0.000 99 3 34198 44.39 362 67740 -10.15
52 08-Jan- 9100 217 1100 36.0¢ .00 95.1 3511 69.14 7. 20244 203 7 34365 44.12 370 68111 -10.75
53 15-Jan-! 9000 30 1070 36.00 0.00 99.4 3710 68.96 205 20365 208 2 34537 43.84 379 68490 -11.37
| 154 22-Jan- 9100 2.7 872 35.94 0.00 2037 3914 68.77 23.0 20488 76 314713 43.56 388 68878 0
55 | 29-Jan-92 19200 28 930 620 54 [*] 3i3 35.88 .00 207 34122 6858 25, 20612 02000 ] 181 14804 4326 397 69276 -12.64
56 05- 19500 2 900 4494 0.00 194. 34317 68.40 17.7 2073 203 158 2 43.01 361 69637 -13.23
57 2 19200 2 935 54.00 0.00 81. 4439 68.23 09. 2084 89 135 35187 4279 325 69962 -13.76
58 19-Feb-92 19900 2, 750 06 0.00 68. 34667 68.08 01.9 2094, 76 13 35300 42.60 288 70250 -14.23
59 26-Feb-92 | 19300 | 825 620 108 0 233 .12 0.00 556 4823 193 940 03 0.000 6. 90 35390 4246 252 70502 -14.64
60 04-Mar-97 | 19400 .7 870 53.69 0.00 65.5 34988 1.78 100.0 137 } 03 35499 4228 281 70783 -15.09
6 1-Mer-92 | 19400 . 862 55.25 0.00 75.4 35164 762 06.0 243 3 27 35626 4207 310 71093 -15860
162 Mar-92.| 19200 . 788 4681 0.00 185.3 35349 7.45 0 21355 19: 46 35772 41.83 339 71433 -16.15 |
25-Mar-92 | 19800 X 380 660 56 0 285 38.37 0.00 1953 35544 1.27 0 21473 | 0.000 20 65 35937 4157 368 7180 -16.75
164 01-Apr-92 18900 . 342 38.24 000 188.0 3573 57.10 .6 21586 19¢€ 158 36095 41. 353 72154 -17.32
65 08-Apr-92 19600 8 25 38.12 0.00 180.7 359 66.93 09, 635 88 150 36245 41.07 338 72493 -17.87
66 | 15-Apr-92 9000 8 760 7.98 0.00 734 | 3608¢ ©6.77 04.7 800 43 36388 40.83 323 72816 -18.40
67 22-Apr-92 9200 ] 827 670 57 [1] 250 7.87 0.00 66. 3625 66.62 00.3 1906 | 0.000 7 35 36523 40.61 308 73124 -18.90
68 | 20-Apr-92 9100 3 60 1.34 0.00 63, 3641 6.4 99.0 1999 39 36662 40.39 10 73434 -19.40
| 169 | 06-May- 19000 7 90 4.82 0.00 61 36578 66. 97 22097 68 43 36805 40.15 1 73746 -19.9
70 3-May. 18900 ] 730 18.30 0.00 59 36737 66.17 96. 22193 66 48 36953 39.91 1 4059 -20.42 |
7 20-May-92 18900 0 760 640 18 1] 240 77 0.00 57. 36894 66.03 94. 22288 | 0.000 63 152 7105 39.67 3 74374 -20.9:
72 27-May-52 19300 0 690 2.63 0.00 48. 7043 65.89 89. 22378 155 42 7247 39.44 29 74672 -2142
73 3-Jun- 19000 0 720 3.50 0.00 408 7184 65.76 85. 2246, 47 33 7380 39.22 280 74952 -21.87
| 174 10-Jun-92 10300 .9 1060 4.3€ 0.00 2.7 731€ 65.64 80. 2264 38 24 7504 39.02 262 75214 -22.30
| 175 7-Jun-9; 20000 . 820 610 2 0 180 5.22 0.00 246 744 65. _ 78 2618 | 0.000 30 E 7619 38.83 244 75458 -22.70
76 | 24-Jun! 19000 . 770 . 4.05 0.00 22.7 7564 65. 74 2692 28 4 7732 38.65 242 75699 -23.09
|77 01-X 19100 g 758 287 0.00 20 7684 65.30 73. 2765 26 3 7845 38.46 39 75938 -23.48
78 08-Juk-92 19300 . 610 .70 0.00 189 7803 65.19 71, 22837 4 12 7958 38.28 236 76174 -23.66
79 5-. 1900 . 560 650 16 0 178 0.52 0.00 17. 7920 €5.08 70. 22908 | 0.000 22 11 38069 38.10 233 76408 -24.24
80 22 1880 X 674 10.07 .00 28. 38048 54.96 22985 34 23 38192 7.90 257 76665 -24.66 |
8 29-hi-! 1900( X 654 62 .00 354 38188 54.84 4. 23070 45 36 38328 7.68 28 76945 «25.11 |
18; 05-Aug-92 4900 .| 1200 .17 .00 150.€ 38338 54.70 1. 23160 157 48 38476 7.44 305 77250 -25.61 |
83 12-Aug-92 19400 .84 708 590 13 0 241 X .00 61 38500 54.55 7, 23268 | 0.000 €9 160 38635 7.18 328 77578 -26.14 |
184 19-Aug-92 | 18800 .85 642 .63 .00 44.4 38645 54.42 7.2 23345 50 142 38777 36.95 292 77870 -26.62
85 26-Aug92 | 18900 .95 608 X .00 27.0 38772 34.30 76.7 23422 32 124 38901 36.75 256 78126 -27.03
186 [02-Sep-92 | 19000 .94 590 .4 .00 09.6 3888 54.20 66.2 23488 14 106 39007 36.57 220 78346 -21.39
187 | 09-Sep-92 ] 18500 .12 545 640 13 [ 144 .3 00 52.2 38973 54.11 §5.7 23544 § 0.00C ] as 39094 3843 14 78530 -27.69
188 | 16-Sep-92 | 18700 .07 535 89 .00 39065 54.03 55. 23600 96 88 39182 36.29 184 78714 2799
189 23-Sep-92 | 19500 .95 475 A7 .00 39157 53.94 55.4 23655 9% -] 39270 36.15 184 78897 -28.29
190 30-Sep-92 | 19100 .05 450 .04 .00 39248 63.86 §5.2 3710 95 88 39359 36.00 18 7908 -28.59
191 07-Oct-92 | 19100 .04 495 610 10 0 138 X .00 2 39340 63.78 55. 3765 | 0.000 95 [] 39447 3586 18 79264 -20.88
192 4-Oct-92 | 19000 .06 460 .63 .00 88.4 30428 6369 53.4 23819 92 85 39532 35.72 7 79442 -29.17
193 | 21-Oct92 | 19200 .99 462 .68 .00 85. 39514 63.62 1. 23870 89 82 39615 35.59 72 79613 -29.45
194  |28-0ct-92 | 19100 .07 468 .69 .00 82 39506 | 6354 50. 23920 [ 79 39654 35.46 66 79779 -29.72
195 04 92 | 19400 17 410 620 10 0 119 .7 .00 79. 39676 63.47 48. 3969 | 0.000 a3 76 3977 35.33 60 79938 -29.98
196 11-Now-92 | 18300 47 432 A7 0.00 76. 39753 63.40 46.4 4015 80 73 39844 35.2 153 80091 -30.23
197__|18-Nov-92 | 19000 06 450 63 0.00 73, 30827 6333 448 4060 7 69 39913 35. 146 80238 -30.47
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Samatosum Mine Humidity Call Data -Column 1 (Blend Control)

| ] |
Anglutical R Sulphale P : [ Wolar -
18y Surface Area: Ratio: Empirical
Acidity Akalinity S04 Cumulative | Remaining S04 C Open-System
Leachate | Weekly ‘Aciaty | Akafinity | Suiphate | Production | Production | Producti S04 S F S04 AK NP Consumption
Week No. Date  |R pH |cCi i Eh | (cacos | (cocO3 (S04 Rate Rate Rate F i (% of Rate F 504 A d pH
™0 | Hunn | @wnosom | @) | mghy | mpy | moA) [ mpApivo™ | roAgmign ] mohgiig| mohg) | originah | (mpmwig™| (mgin2) [
0 |08Febd9 76 | 2618 | 266. 266 99.75_| 1608 161 302
15-Feb-89 8100 K 874 430 € 45 425 76 28.18 266.. 5§32 $9.51 160.8 322 0.102 302
22-Feb-89 7000 7. 518 480 | 3 26 269 16 15.29 58. 691 99.36 95. 417 .093 78
01-Mar-89 5900 7. 519 480 4 23 76 .20 2.65 51. 842 99.22 91.7 509 080 69
4 08-Mar-89 19200 5.9 442 470 6 26 225 .99 7.27 49. 992 99.09 0. 599 111 69
15-Mar-89 | 19800 7.2 44 480 4 30 30 .74 20.55 57. 149 98.94 95. 694 0.125 182
22-Mar-89 | 19500 7 49" 460 5 27 72 37 8.22 83. 333 98.77 1109 805 0.095 206
29-Mar-89 | 19400 7 | 464 .02 .46 63. 496 98.62 98.6 904 85
05-Apr-89 19300 7. 435 475 4 28 214 .67 .70 42. 639 98.49 .3 990 0.126 65
12-Apr-89 19000 7. A77 .66 5.63 83. 822 98.32 0. 101 204
0 19-Apr-89 19100 7. 562 462 4 19 338 .64 .56 223.4 046 98.12 34. 236 0.054 43
26-Apr-89 3000 7. 530 .62 43 206.2 252 7.93 24. 360 225
2 03-May-89 700 7. 36 480 4 19 292 .59 .29 88.9 44 7.75 4. 474 0.062 207
13 10-May-89 8800 7. 26 58 .50 208. 2647 1.56 24. 599 71
14 7-May-89 8600 7. 605 474 4 21 346 57 .62 2227 2869 7.36 34. 73 0.058 43
4-May-89 | 19300 7. 466 64 .51 2227 3092 7.15 34, 868 3
1-May-89 | 19500 7. 368 470 4 20 330 .70 3.49 2227 315 96.95 34.. 2002 0.058 43
07-Jun-89 19000 7.2 431 .99 529 90.2 505 96.77 114 211 0
18 14-Jun-89 19000 7.2 469 642 5 26 240 329 17.09 57.8 3663 96.63 95. 221 0.104 78
19 21-Jun-89 19000 74 386 230 17.09 50.2 3813 96.49 90. 0. 7
20 28-Jun-89 19000 . 7. 44 545 2 26 217 131 7.08 427 3956 96.36 86. 2390 0.115 64
21 05-Jul-89 19000 7. 44 1.64 6.11 450 4100 96.22 87. 2477 65
’. -Jul-89 19000 7. 44 520 3 23 224 97 5.12 47.3 4248 96.09 89 2566 0.099 67
23 3 Ju-89 | 19300 | 7.3 465 214 5.47 1458 4394 9595 88, 2654 €5
24 26-Jul-89 19500 7.8 387 490 231 582 144.3 4538 95.82 87.2 2741 54
25 02-Aug-89 19300 74 440 2.48 16.17 429 468 95.69 86.3 2828 63
26 09-Aug-89 9100 7.4 414 505 4 25 214 2.64 16.52 41.4 4822 95.56 85.4 2913 0.112 b
27 16-Aug-89 9100 5.9 461 65 15.71 38. 496 95.43 B3. 2997 15
28 23-Aug-89 9500 7.2 380 554 265 4.90 35. 5096 953 81. 3078 53
29 30-Aug-89 300 7. 419 65 4.10 32 228 §5.19 78. 58 38 49
30 06-Sep-89 9200 /. 380 400 4 20 194 .66 .29 28, 357 95.07 77. 236 0.099 34 45
3-S 9000 7. 451 .15 10 29. 5486 )4.95 78.4 314 35 45
2 0-Sep-89 9800 .7 439 540 .64 .92 0. 5617 4.83 78.9 39 36 45
3 7-Sep-89 19000 .6 317 4. .74 A 748 4.71 79.4 347 37 45
34 04-Oct-89 19100 .7 397 400 7 19 200 46 .56 . 5880 34.59 79.9 355! 0.091 38 46
35 14-Oct-89 19000 K 37 4 .01 X 6000 34.47 72.4 3625 25 34
36 18-Oct-89 19400 Xi 56 .68 .47 07.5 108 34.38 65.0 3690 12 22
37 25-Oct-89 9300 i 77 .21 .93 95.2 203 34.29 575 3747 99 10
38 01-Now-89 9800 . 288 470 4 21 121 .74 4.39 829 5286 04.21 50. 3797 0.167 86 98
39 08-Nov-89 9200 A 18 .56 4.52 B3 e 34.14 50. 384 86 98
40 15-Nov-89 19000 X 1 .39 4.65 33. 3 )4.06 50.. 389 7 2]
41 22-Nov-89 19000 K 307 .2 479 83. DL .98 50. 394 7
42 20-Now-89 | 19600 7. 284 360 3 2 123 0! 4.92 3.4 [ 93. 50. 3998 0.172 7
43 06-Dec-89 | 19400 1. 273 8 47 86.2 6705 93.83 52. 4051 80
44 3-Dec-89 | 19200 7.2 303 .70 45 89.0 6794 93.74 53.6 4104 93
45 0-Dec-89 | 19300 7.4 275 454 4.30 91.8 6886 93.66 55.5 4160 96
46 27-Dec-89 | 19400 6.9 298 520 8 21 141 5.37 4.10 94.7 698 93.57 7. 4217 0.143 99
47 03-Jan-90 19000 7. 09 469 4.06 90. 707 9349 4. 427, 94
48 0-Jan-90 19900 7.5 251 . 4.01 402 85. 7157 93.41 1. 432 83
49 7-Jan-90 | 19800 7.3 268 .34 .99 B1. 7238 93.34 49. 437. 85
4-Jan-90 § 19200 7. 261 450 4 21 116 66 95 77. 7315 93.26 46. 4419 0.174 80
1-Jan-90 19400 7. 48 .16 93 76. 7392 93.19 46. 4465 80
2 7-Feb-90 19300 5.4 39 66 91 76. 7468 93.12 45. 451 79
53 4-Feb-90 19100 7.5 23 Bl 0.88 5. 754 93.05 45 4557 79
54 21-Feb-90 19000 7.5 258 345 1 15 114 0.6€ 9.86 74, 761 92.99 45, 4602 0.126 78
56 |28 Feb-90 | 19800 7. 215 0.8 10.08 7. 760¢ 92.91 46, 4649
56 07-Mar-90 100 7. 295 .00 0.30 80.4 7776 92.84 48, 4698 34
57 14-Mar-90 9000 7. 267 A7 0.52 83. 7859 92.76 50. 4748 7
58 21-Mar-90 3400 7. 282 245 2 16 128 .34 0.74 85. 7945 92.68 51. 4800 0.120 90
59 28-Mar-90 9000 76 . 326 X .51 9. 8036 92.60 55, 4855 95
60 04-Apr-90 19800 7.4 236 . 10.28 96.3 8133 9251 58. 4913 100
61 1-Apr-90 | 19200 7.4 320 . 10.04 101.4 8234 92.42 61. 4974 106
62 8-Apr-90 | 18900 7. 353 220 2 16 163 : 31 064 834 92.32 64. 5039 | 0.088
63 -90 19800 7. 311 .48 .18 0. 845 92.22 66. 06 £
64 02-May-90 | 19400 5. 287 .65 .56 4.8 8566 9211 69. 75 20
65 09-May-90 § 19100 5. 326 .82 93 18. 8685 92.00 71. 5247 124




Samatosum Mine Humidity Cell Data - Column 1 {Blend Control)

*H vah were mrac~d o5 < dbeticn

1/2 the detection kit is shov in Majes and was uved in subserimnt caleutations

I I ]
Dissolved Metals®: Metal Leach Rates: C lative Metal Leach Rates:
Antimony | Arsenic | Copper | ron Lead | Manganese | Siver 2inc Artmony Arsenk Copper ron Lesd Mangenese Shiver Zing Antimony | Arsenk Copper ron Load | Menganese |  Siver k.
WeekNo| Date | D-Sb | DAs| D-Cu |D-Fe| DPb | D-Mn | DAg |D-Zn] DSb | DAs | DCu | DFe | DPb | DMn | D-Ag | O2n | DSb | DAs | D-Cu | D-Fe | OPb | D-Mn | DAg | D-Zn
mgA) | mpy) | o0 || rghy | oty | gy | g | cnorarm | cooromes | Timoronda | ngroms | imoroms | marons | enongy | morors | empp) | morg) | emphg) | mgg) | (mokp) | imokpy | omorcp |
0 8 Feb o9 " 4E-07| 75E-03| A4E-03 | 6.3E-03 [6.95-04] 8.9E-01] 1.3E-04] 6 6607
15-Feb-89| 0.023 | 0.012] 0.007 | 0.01] 0.00 2E-04 | 0,09 | 1.4E-02[ 7.5E-03 | 4.4E-03 | 6.3E-03 | 6.3E-04 "3E-04| 5,6€-02| 2.9E-02| 1.5E-02] 8.8E-03 | 1.39E-02 | 1.36-03| 1.8€+00| 2.56-04} 1.1E-01}
p 22-Feb-89| 0.014 | 001 | 0.002 | 0.01] 0.00 2E-04 | 0.08 | 8.26-03 | 5.9E-03| 1.1€-03 | 2.9E-03 | 5.9E-04 2E-04 | 4.7€-02| 3.7€-02| 2.1€-02] 9.9E-03 | 1.56-02| 1.86-03]| 2.7E+00]3.7E-04] 1.6E-01]
3 1-Mar-89 | 0.008 | 0.009| 0.002 | 0.01] 0.00 2E-04 | 0.14 | 4.4E-03 5.0E-03 | 9.9E-04 | 2.86-03 | §.5E-04 AE-04] 7.76-02| 4.1E-02| 2.6E-02] 1.1E-02 | 1.86-02 | 2.4E-03| 3 6E+00/ 4 8E-04| 2.4E-01]
4 &Mar-89 | 0.006 | 0.008 ] 0.001 | 0.02 | 0.00 2E-04 | 0.12 | 4.0E-03 | 5.3E-03] 9.3E-04 | 1.0E-02] 6.6E-04 3E-04 | 8.0E-02] 4.5E-02| 3.1€-02| 1.2E-02 | 2.6€-02 3.1€-03| 4. 5E+00 6.1E-04] 3.2E-01)
15-Mar-89| 0.006 | 0.008 | 0.001 | 0.01] 0.00 2E04 | 0.13 | 4.1E-03 | 5.5E-03 | 9.6E-04 | 4.1€-03 | 6.9E-04 AE-04 | 8 9E-02] 5.0E-02| 3.7€-02| 1.36-02 | 3.2€-02 | 3.7E-03| 5.4E+00] 7.5€-04| 4.1€-01]
22-Mar-85| 0.004 | 0.007 | 5€-04 | 6.01 | 0.00 2E-04 | 0.13 | 2.7€-03 | 4.7E-03] 3.4E-04 | 3.4E-03] 6.7E-04 3E-04 | 8.8E-02| 5.2E-02| 4.9E-02| 1.3E-02 | 3 6E-02 | 4.4E-03 6.2E+00 8 BE-04| 4.9E-0
29-Mer-89 3E-02| 4.36-02| 1.4E-02| 3 BE-02 | 4.7E-03| 7.1E406{9.5€-04} 5.3E-01]
? __|.5-Apr-89 SE02 1E-03 8.0E+00| 1.0E-03} §.7E-0
12-Apr-89  4E-03] 8.9E+00] 1.1€-03] 6.1E-01]
0 | 19-Apr-89 | 0.002 | 0.004] 0.004 | 0.0 | 0.001 2E04 | 0.1 | 1.3E-03]2.6E-03| 2.8E-03] 4.0E-03 [ 6.6E-04 1.3E-04 |66 1E-03|9.8E+00 | 1.2E-03] 6.7E-01]
26-Apr-89 .6E-03] 1.1E+01]1.36-03] 7.06-01}
3May-89 7.1E-03] 1.2E+01] 1.36-03] 7.36-01]
0-May-89 7.5E-03 1.2E+01 | 1.4E-03] 7.66-01]
4 7-May-89] 0.006 | 0.046 | 0.006 | 0.01 | 6.002 2E-04 | 0.06 | 3.9E-03 | 3.0E-02] 3.9E-03 | 3.9E-03 [ 1.3E-03 1.36-04 [3.96-02 8E-03| 1.3E+01 | 1.5€-03 7.9EC
5 {24-May-89 3IE-03) 1.4E+401| 1.66-03] 8.1E-01]
3i-May-69 8E.03) 1 6F+01]17F.03] A 4F.01]
7-Jun-89 OE-02[ 1.6E+01| 1.7€-03| 8.6E-01]
14-Jun-89] 0.005 | 0.005] 6.006 | 0.01 | 0.001 2E-04 | 0.08 | 3.3E-03 | 3.3E-03 | 3.9€-03 | 3.36-03 | 6.6E-04 1.3E-04] 53602 E-02|1.7€+01| 1.9€-03 9.1E-01]
51 21-Jun89 1E-02| 1.8E+401] 1.9€-03| 9.4E-01]
20 | 28-Jun-89 2E-02| 1.9E+01| 2.06-63] 9.6E-
5-Ju-89 2E-02] 2.0E+0
12-Ju-89 | 0.004 | 0.004 | 0.002 | 0.01 | 0.001 2E-04 | 0.06 | 2.6E-03 [ 2.6E-03 | 1.2€-03 ] 3.36-03 | 6.6E-04 1.3E-04| 39602 3E-02|2.1E40
19-Ju-89 3E-02[Z1E+0
26-Ju-89 3E-02{2.2E+0
5 2-Aug-89 [ AE-02| 2.3E+0
26| 9-Aug89 | 0.005 | 0.003] 0.028 [ 0.01] 0.001 2€-04 | 0.07 | 3.3E-03| 2.0E-03 | 1.9E-02] 5.96-03 | 6.6E-04 1.3E-04 | 46602 AE-02] 2.4E40
27 | 16-Aug89 [ 1.56-02| 2.5E+0
28 [23Aug89 [ 15€-02| 2.6E+0
29 | 30-Aug89 [ 5E-02|2.7E+0
30| 6-Sep-89 | 0.004 | 0.002| 0.002 | 0.02] 0.001 2E-04 | 0.06 | 276-03] 1.3E-03| 1.2€-03 | 1.1€-02] 6.6E-04 1.3E-04 | 4.0E-02 6E-02| 2.8E+40
1 3-Sep-89 BE-02|2.9E40
2 | 20-Sep-89 (6E-02| 2.5E+0
33 | 27-Sep89 6E-02 3.0EH
34 4-Oct-89 | 1.7€-02] 3.1EH
35| 11-Oct 89 7E-02| 3.2EH
36 | 18-0ct89 7E-02] 33E+0
37 [ 25-0ct89 7E02| 34E+0
38 | 1-Now-89 | 0.003 | 0.002 0002 | 0.02 | 0.001 2E-04 | 0.06 | 2.4€-03 | 1.4E-03] 1.0E-03{ 1.2E-02| 6.9€-04 14E-04] 4.1E02 2] 3.5E4C
39 | 6Now-89 52) 3.6E4
40 [15-Nov-85] BE-02|3.7E+C
4 22-Nov-89 9E-0Z] 3.7EH0
42__ | 25-Now-89] 0.002 | 0.001| 007 | 0.01| 0.001 2604 [0 0[5b_1.4E-03 68E-04 4.76-02] 8.1E-03 | 6.8E-04 14E-04] 3.4E-02 OE-02| 3.8E+0
43 6-Dec-89  OE-02| 39EX
44 3-Dec-89 OE-02| 4.0E
45 | 20-Dec-89 OE-02[4.1EX
46 | 27-Dec-83] 0,007 [ 0.001] 007 | 007 0.001 3E-04 [0.0[6 1.3E-03 6.7E-04 4.7E-02| 34E-03] 6.7E-04 2.0€-04 | 4.0E-02] 4 1E-02] 4.2E+401] 4
41 T Jon30 1E-02| 4.3E+01]4.1E-
48 | #0-Jan-90 2E-02| 4. 4E+01] 4.3EC
49 7-Jan-90 ZE-02| 4.5E+401] 4 4E-03
50 | 24-JanGii] 0.002 | 0.001] 0.001 { 0.0} 0.001 4E-04 [ 0.0[6 1.3€-03 6.6E-04 7.3E-04| 3.36-03| 6.6E-04 2.7E-04] 4.0E-02 3E-02{4.6E+01]4
51 31-Jan-Gii 3E B2l 4.6E+0114
52 | 7-Feb-90 3E-02/ 4. TE+011 4
53 14-Feb-90 | 1. ] 2 4E-02] 4.86101 |4
54 [ 21-Feb-90f 0.002 | 0.001] 7E-04] 001 | 0.001 2E-04 | 0.07 | 1.3€-03] 6.6E-04 | 4.6E-04] 3.3E-03| 6.6E-04 1.36-04] 4.9E-02 4E-02] 4.9E+40 1.
55 | 28-Feb-90 5E-02| 5.0E+401]5.36-03] 1.
56 | 7-Mar-90 5E-02| 5.1E+401] 5.56-03] 1.
57 | 14-Mar-90 I 1 5E-02| 526401 5.7E-03] 1.
58 | 21-Mar-50| 0.002 | 0.002 | 0.001 | 0.01| 0.001 0,001 | 0.06 | 1.96-03 | 1.3E-03 | 6.76-04 | 3.4E-03| 6.76-04 6.7E-04| 4.06-02] 1 6E-02|5.36+01| 6.3E-03| 1.
55 | 26-Mar-90 1.
60 4Apr-90 1
61 | 11-Apr-90 i 1.
62 | 18-Apr-90| 0.002 | 0.001] 0.61 [0.01] 0002 0.001 | 007 | 1.36-03 | 6.5E-04 | 6.56-03 | 3.3E-03[ 1.36-03 6.5E04 | 4.66-02] 4 2
63 | 25-Apr-90 2
64 1 2-May-0 2
65| 9May-90 F
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Samatosum Mine Humidity Cell Data -Column 1 (Bland Control)

| 1 ] | i | 1
n Sulphatg P : | | Molar NP Consymption;
|By Surface Area: Ratio; | Theoretical Empirical g t g

Acidity | Adalinity SO4 Cumulatiy ining S04 Cumutatis NP Open-System Cum NP NP Closed-System Cum NP NP
Leach Weekly Acidity | Akalinity | Suphate] P F ion | Producti SO4 s [ i S04 Ak | Ce i NP C: ption | ¢ Open- | NPC C P Closed-
Week No. Date R ed] pH |[Conductivity]l Eh | (CecO3 | (CacO3 (S04 Rate Rate Rate [ i (% of Rate F i 1504 ApHE A pH | OpenSysiem | System Above pH 6.5 | Closed-System | System

(m) Hunlts) | (umhoskm) | (W) | wod) moA)" mga) g/ (nghgmi)”’ | (mokg) original) (mgim2) (mghoivi) (mghghwk) (ol L) (mohghi) {mghoi L]
66 16-May-90 | 18200 6.7 360 210 3 1 185 .99 3 229 8808 88 74. 532 0.057 28 133 9944 83.83 254 18176 70.45
67 23-May-90 | 19100 7. 337 232 46 20. 8928 78 72, 539 25 130 10074 8362 248 18424 70.04
68 30-May-90 | 19700 7.4 285 265 62 17.3 9045 67 70. 5464 22 7 0202 .4 242 18666 69.65
69 06-Jun-90 | 19000 7. 257 298 1.78 4.5 3160 91.57 69. 5534 124 D326 33.2 36 1890 69.27
70 13-2Jn-90 9100 7. 348 230 ] 12 169 3.30 793 7 272 46 67. 560 0.068 1 3447 33, 229 191 6889
7 20-3un-90 9100 7. 351 97 .60 [: 388 36 70. 5672 22 26 10573 8 40 193 68.50
72 27-Jun-90 9200 7. 398 64 27 2 9510 24 73. 5745 27 2 10705 59 25 19622 68.09
7. 04-Ju-90 9300 7 A 390 31 5.94 21 9637 K 76. 5822 32 37 10842 .37 2 19885 67.67
74 1-Jul-90 19100 4 401 280 3 10 200 .98 6.61 32.2 9770 00 79! 5902 0.048 38 4 0984 .14 213 20158 67.22
75 8-Ju-90 19000 i 467 .14 .78 54.4 9924 90.86 93. 5995 6 64 48 4 319 20478 66.70

76 25-Ju-90 19200 . 462 .31 95 76.5 10100 90.70 06 102 184 187 335 7 365 20843 66.11 |

77 01-Aug-90 9000 E 507 47 4.12 198.7 10299 90.52 20. 222 207 209 544 23 412 255 65.44
78 08-Aug-90 9000 7. 585 292 4 5 336 .63 329 220.9 10520 90. 334 5355 0.014 230 23 774 80.85 458 712 64.70
79 15-Aug-90 | 19100 8. 586 .34 414 207¢ 10728 90.12 254 5481 216 218 . 992 80.50 430 2142 4.00
80 22-Aug-90 | 19200 6. 570 99 5.00 194 4 10922 89.94 174 6598 202 205 198 80.17 403 22545 53.34
25-Aug-90 | 19000 1. 533 66 5.86 181. 103 89.78 03.4 6707 189 193 39 7985 376 22921 2.73

2 05-Sep-90 9400 7.3 470 310 2 10 250 34 6.71 167.8 271 89.62 01.4 6809 0.038 175 180 57 79.56 348 23269 62.16

3 12-Sep-20 3400 b.7 517 .50 5.86 177.6 449 89.46 07.3 6916 185 189 12760 79.25 368 23638 61.56

4 19-Sep-90 9000 6.8 573 1.66 501 187.3 636 89.29 13.2 7029 195 198 2959 78.93 389 24026 6093

85 26-Sep-90 9100 6.1 563 1.82 4.16 197.1 833 89.10 19. 7148 205 208 166 7859 409 24435 60.27
86 03-Oct-90 3100 .3 657 350 3 5 313 1.98 3.30 2069 2040 88.91 25, 7213 0.015 15 217 383 7824 429 24864 5957
87 10-Oct-90 3100 5.9 509 85 .54 95. 2235 8873 8. 732 04 205 588 77.20 408 25269 5891 |
a8 7-Oct-90 | 19200 .4 503 89 398 84. 2419 88.56 .2 7503 92 194 782 7.59 382 25651 58.29
89 24-Oct-90 3400 7.0 452 99 431 72. 2592 88.40 04.4 7607 80 B2 965 7.29 58 26009 57.71
90 31-Oct-90 9200 .3 456 338 3 7 243 .99 465 61.4 2754 88.26 975 7705 0.028 68 35 7.02 34 26343 5717 ]
91 07-Nov- 9200 .3 540 .00 450 66.3 2920 88.10 00.5 7805 73 7€ 431 76.7. 344 26688 5661 ]
92 4-Nov- 9600 .3 412 .0 435 71.1 3091 87.95 03.4 7908 78 18 4492 76.44 55 27042 5603 |
93 2i 0 | 19400 0 488 . 420 76.0 3267 87.7¢ [X 8018 [X] 188 4677 76. 365 7407 5544
D4 28-Nov-90 | 19500 . 582 280 3 (] 268 .0! 405 80. 3448 7.62 09.2 124 0.021 88 190 4868 75.8 75 . 782 5483 ]
95 05-Dec-90 | 19100 . 680 .0. 370 70. 3618 7.46 02. 227 n 79 5047 75.5 53 28135 54.25
96 12-Dec-90 9500 . 502 .0 336 59, 3778 7.31 96. 323 67 68 52 75.26 31 28466 7
97 19-Dec-90 9400 665 .0 X 49.4 3928 7.18 90. 3414 56 57 537 750t 309 28775 53.2
98 26-Dec-90 9300 7. 18 240 3 4 208 .00 .6 38. 4066 7.05 83, 8498 0.018 45 45 55 4.77 287 29062 .74
99 02-Jan- 5800 70 4 X 43 4210 6.92 86. 8584 50 50 56€ 4.53 297 29359 26
00 Jan-! 9500 ] 35 7 67 48 4358 86.78 89 8674 54 185 15822 4.27 306 29665 16
0 B-Jan-! 19400 4 372 01t 417 62 4511 86.64 924 8768 59 160 1598 4. 16 29981 25
02 23-Jan- 19300 7. 448 249 5 7 236 .34 467 57 4669 86.49 95.2 8862 0.028 64 166 16148 .74 25 30306 50.72
10! 30-Jan-! 19200 5. 402 .17 467 16 4833 96.34 98.9 8960 71 172 6320 73.48 338 30644 5017
04 06-Feb-9 19300 b. 562 .00 466 169, 15002 86.19 02. 9063 77 179 6499 13.17 351 30995 49.60
05 13-Feb-! 19400 448 28 466 1759 15178 86.02 06. 69 83 185 6684 12.87 364 358 4901
06 | 20-Feb-9 19200 580 330 4 7 274 2.6€ 465 182.0 15360 85.86 X 9279 0.025 90 192 6876 12.56 377 735 4840
07 [ 27-Feb-! 19200 ] 552 41 .99 193.2 15553 85.68 X 396 20 201 7077 72. 398 2133 4775
08 | 06-Mai 15000 . $5C 5.65 .32 204.3 5758 85.49 2 9519 13 10 7287 7 420 2553 47.07
03 | 13-Mar- 19200 4. 548 7.14 .66 15.4 5973 85.29 30. 9650 224 220 7507 1. 442 32095 46.35
110 [ 20-Mar-81-] 19200 4 640 400 13 3 31 B.64 1.99 26.5 6200 85.08 36.9 9786 0.008 236 229 7736 71.16 463 33458 45.60
111 27-Mar-9 19100 45 564 10.04 1.66 53.3 6453 84.85 153.0 9939 264 256 17992 70.74 1 33976 44.75
112 03-Apr-91 18400 42 515 11.44 1.34 280.1 16733 4.50 169.2 0109 292 282 18274 70.29 7. 34548 43.82

3 0-Apr- 19100 4.2 640 12.84 1.01 306.9 7040 4.31 185.4 0294 320 308 18582 69.79 52 35174 42,

4 7-Apr-9 9600 4. 720 485 21 1 492 14.24 .68 333.7 7374 34.00 201. 0496 1 0.002 348 334 18916 69.24 68 35855 41.70
24-Apr- 19200 .7 720 .66 .67 339. 17 .69 204. 10700 353 37 19253 68.69 690 36545 40.58
01-May-9 19000 .8 892 9.08 0.67 3144 € 1805 33.37 208. 10908 359 34 19593 68.14 699 37244 39.44
08-May- 3100 X 75 .50 0.67 350.0 1840 33.05 11.4 120 365 344 19937 67.58 708 37951 38.29
15-May-! 9200 X 70 520 36 1 535 3.92 .66 355.4 18763 .72 14. 335 | 0.002 370 347 20284 67.02 717 38668 37.13

) | 22-May- 9600 .4 20 3.95 .50 380.3 19143 .37 29.7 564 39 363 20647 66.4 758 39426 35.89

0 | 29-May-¢ 9000 .3 100 43.99 .33 405.2 19548 .00 44. 1809 422 78 21025 65.8 800 40226 34.69

1 05-Jun-9 18200 . 130 54.02 . 430.0 19978 .60 259. 2069 448 394 21419 65.17 842 41068 33.22

_ 122 12-Jun 18700 . 300 620 99 [] 703 £4.06 .00 454! 20433 .18 274 2344 | 0000 474 410 21829 .51 884 41952 1,79
23 19-Jun- 13900 . 410 58.97 .00 476 20910 | 80.75 287, 2632 496 437 22266 63.79 934 42886 30.27
24 26-Jun-! 8400 X 350 53.87 .00 498. 21408 80.28 301, 2932 51 465 22732 63.04 984 43870 2867 |

_ 125 03- Jut- 4800 . 800 48.78 .00 520. 21928 79.81 14. 324 54 493 23224 62.24 1034 44905 26.98

_126 10-Jut- 0700 X 2510 650 118 0 1463 43.69 .00 541. 22470 79.31 27, 357. 0.000 564 521 23745 61.39 1088 45989 2522

_12r 7-Jub- 18700 . 2540 47.64 .00 597. 23067 7876 360. 3935 622 574 24319 60.46 196 47186 2328
28 24-. 18000 .4 3550 51.58 .00 652. 23718 78.1€ 394. 4329 680 628 24947 59.44 308 48493 2118
29 31-Ju 18800 . 3020 55.53 .00 707! 24427 7758 427. 4757 737 682 25629 .33 419 49313 18.84
30 _}07-Aug-91] 19100 . 2640 740 | 90 0 1156 59.48 0.00 763. 25191 76.80 461. 5218 | 0.000 795 736 26365 §7.12 1531 51444 16.35
31 14-Au0-91 | 19400 . 2260 46.20 0.00 685 25876 76.17 414.0 15632 714 668 27033 56.04 1382 52825 14,

® Wiakac aw o an de beo o deinctnr fiemt 17 tha Antction Bmd je shown ir Eslice gpfwag nusad in riheoacmot ralecdetinne Version 8 0 - Mar 11, 1998



Samatosum Mine Humidity Cell Data -Column 1 (Blend Control)

Di

1
d Metals*: Moetal Leach Rates: Ci lative Metal Leach Rates:

Antimony | Arsenic | Copper | Won Lead | Mengeness |  Siver Zine | Antimony | Arsenic Copper ron Lnd Manganese | Shiver Zinc Antimony { Arsenic Copper ron Lead
Week No.| Date O-Sb |[DAs| D-Cu [DFe] DPb | DMn | DAg|DZn] DSb | D-As | D-Cu | DFe | DFb | DMn | DAg | DZn ] OSb | D-As | DCu | DFe | DPD
™) | () | (mgl) | (mg)] (mgh) | (mgh) | (mgh) [ (mgA) | (moromid | (moraned | (moromid | (motom) | (motowy) | (moromd | (morpwd | (modomi | (mokg) | (mokp) | (mokg) | (moko) | (mokg) |

132__| 21-Aug 91 [6.9E+00 | 2 9E+02] 1.6E-01] 1
133__| 28-Aug91 (7.3E+00] 3.26+02 | 1.6E-0
134 4-Sep-91 015 | 24 | 285 15| 0004 | 1.3 4.2E-02 | 6.6E-01 | 7.9E+01 4.2E+00| 1.1E-03 | 3.6E-01 [ 7.9E+00[ 4.0E+02| 1.6E-0
135 | 11-5¢p-% 8.2E+00 14 IE+02 [ 16ED
136 B.. 4.8E+02 | 1.66-0 .
37 | 25-Sep- : 4.9E+02] 1.7€-01] 2.0E+02 | 4.6E-02 3.2E+01]
38 2-0ct-91 0.003 | 0.66 | 50 49 [0.003 [ 16 2.0E-03 | 3.9€-01 [3.3E+01 3.3E+00] 20E-03 | 1.1E+00]2. 626402 1.7E-01] 2.0E+02]4.8E-02{ 3.3E+0
39 | 90cto1 5.3E+02[1.7E-0
40 | 16-Oct-91 4E+02]1.7E-0
L Z3-0ct91 .OEY0Z | 1.7E-0
14 30-Oct-91 6E+02] 1.8E-0
14; 6-Nov-dil 0002 0.4 [ 26 3.4 ] 0002] 1 1.36-03] 2.7€-01[ 1.7E+01 2.2E+00| 1.3E-03| 6.6E-01 BE+02] 1.8E-0
| 144 3-Nov: T 8E402|1.8E0
145 | 20-Now- 5.9E402]1.8E-0
[ 14¢ 7-Nov| I 1 I §23€ 6.06+02 | 1.56-01}
147__| 4-Dec-of 0.00T{ 037 [ 20 | 31000 ] 0.9 66E-04 [ 2 1.36+401 2.0E+00'|IW 6.2E-01 6.1E+02| 1.9E-0
148 11-Dec-8 . Wamal) aF.fo
149 | 18Dec§ 3E-01) 3.3E-01] 1.1E+01 | 6.2E402[ 1.9E-0
50 | 25-Dec-9 3E-01] 3.3E-01] 1.1E+01 | 6.3E+02 | 1.9€-01]
5 an-92 0001] 02 | 83 18 | 0.001 | 0.69 6.8E-04] 1.4E-01|5.7E+00 1.3E+00] 6.86-04 | 4.76-01| 2.4E-01| 3.3E-01) 1.1E+01] 6.3E+02[ 1.9E-0
52 8-Jan-92 } 4E-01)3.3E-01] 1.1E+01 | 6.4E+02| 2.0E-0
53 | 15.Jan-  4E-01] 3.3E-01] 1.1E+01 | 6.4E+402 | 2.0E-0
| 154__| 22-Jan-  4E-01] 3.3E-01] 1.1E+01 | 6.4E+02| 2.0E-0
55 | 29-Jan! 6.001] 022 | 95 24| 0001 | 0.77 6.6E-04 | 1.5E-01] 6.3E+00 1.4E+00] 6.6E-04 | 5.1E-01 ] 2.4€-01 | 3.3E-01) 1.1E401 | 6.5E+02 | 2.0E-01| 2.
56 | 5-Feb-92  4E-01) 3.3E-01| 1.1E+01| 6.6E+02] 2.06-01] 2.
57 | 12-Feb 02  4E-01] 3.3E-01] 1.1E+01] 6.5E+02] 2.1E0 E
58_ | 19-Feb92  4E-01] 3.3E-01 1.1E+01 | 6.6E+02] 2.1E-0 ;
50 | 26-Feb-92 0001] 017 | 49 1.7 0001 ] 056 6.7E-04 | 1.1E-01] 3.3E+00 1.1E+00] 6.7E-04 | 3.7E-01]2.5E-01| 3.4E-01[ 1.2E+01] 6.6E+02} 2.1E-0 4
160 | 4 Wero2 25E-0113.4E-01] 1.26401 6.6E42[2.9E-0 A 2 14
161 1-Msr-92 2.5E-0113.4E-011 1.2E+01(6.6E40212.1E-0 4,
162 8-Mar-92 25E0 2E+01] 6.6E+02| 2. 2E-01| 2.3E+02| 6.0E-02| 4.0E K
163 | 25-Mar-92 0001] 018 | 49 21 | 0001|065 6.9E-04] 1.26-01 | 3.4E+00 1.4E+00| 6.9E-04 | 4.5E-01 . -2E+01| 6.7E+02 | 2.2E-01] 2.36+02| 6.1E-02] 4.1E+01]
164 1-Apr-02 25E-01}3. 2E+01] 6.7E402[ 2.2€-01] 2.3E+02| 6.1E-02| 4.1E+0
165 | BAprG 1 g 1 1 2.5E-01]3. 2E+01| 6.7€+02 | 2.2E-01| 2.3E+02 | 6.2E-02| 4.1E+0
i66_ | 1b.Apr 126€-01[3. 2E+01| 6.76402| 2 2E-01[2.3E402| 6.2E-02] 4. 1E40
167 | 22-Apr- 0.001] 0.16 | 32 2 | 0001} 052 6.6E-04] 1.1E-01 | 2.1E+00 1.3E+00] 6.6E-04 | 3.5E-01 1] 1.2E+01] 6.76+02] 2.3E-01] 2.3E+02| 6.3E-02| 4.2E+01]
168 | 29-Apr- 2E+01]6.76+02 | 2.3£-01| 2.3E+02| 6.3E-02] 4. 2E+01]
| 169 | 6-May-02 ‘2E+01]6.86+02| 2.36-01] 2.36+02| 6.3E-02| 4. 2E+01]
70 | 13- May-92 2401 6.8E+02| 2.3E-01] 2.3E+02 | 6.4E-02] 4.2E+01)
7 20-May-92 0002| 017 | 25 15 | 0001 | 046 1.3E-03 | 1.1E-01 | 1.6E+00 1.2E+00| 6.56-04 | 3.0E-01 2E+01| 6.86+02 | 2.3E-01} 2. 4E+02| 6.4E-02| 4 3E+0
2| 27-May-92 .3E+01| 6.8E+02 | 2 4E-01] 2.4E+02| 6.5E-02[ 4.3E+0°
73 3-Jun-! 3E+01|6.8E+02[2.4E-01| 2.4E .6E-02 4.3E40
[ 174 10-Jun-92 .3E+01] 6.8E+02| 2. 4E-01[ 2.4E+02| 6.5E-02] 4.3E+01
175 | 17-3in82 0001| 016 | 22| 22 | 0001|0565 6.9E-04 | 1.1E-01 | 1.5E+00 1.5E+00| 6.9E-04 ] 3.8E-01 3E+01] 6.8E+02 [ 2.4E-01| 2 4E+02 | 6.6E-02] 4.3E+01
76| 24-Jun-82 3E+01]6.8E+02| 2.4E-01| 2 4E+02| 6.6E-02] 4.4E+0
77 1-Jui-92 I [ | [ _3E+01]|6.8E+02 | 2.5E-01| 24E+02 6.7E- 4E+0
178 &Ju-92 rt 3E+01]6.8E+02]2.5E-01(2.4E+02| 6.7E-02] 4.4E+01)]
79 | 15-Juk92 0001} 01 {093 14| 0001 ] 0.34 6.6E-04 | 6.6E-02 | 6.1E-01 9.2E01] 6.6E-04 | 2.2E-01]2 -3E+01] 6.8E+02| 2.5E-01]2.4E+02| 6 8E-02} 4.4E+01]
80| 22-Ju92 2 1| 1.3E+01] 6.8E+02| 2.5E-01] 2.4E+02| 6 8E-02/ 4.4E+01]
29-Ju-92 2 -3E+01| 6.8E+02|2.5E-01| 2.4E+02 | 6.8E-02| 4.4E+01]
2 92 1 2.8E-01) 3E+01| 6.8E+02[2.6E-01| 2.4E+02 | 6.9E-02| 4. 5E+01]|
83 | 12-Aug-82 0001] 018 | 14 2 1 0001] 051 6.7E-04 | 1.2E-01] 9.4E-01 1.3E+00] 6.76-04 | 3.4E-01 1] 3.5E-01 ] 1.3E+01] 6.9E+02] 2.6E-01] 2.5E+02| 6.9E-02| 4.5E+01]
__184 | 19-Aug-82 .8E-01) 3.5E-01) 1.3E+401] 6.9E+02| 2.6E-01] 2.56E+02 7.0E-02] 4.6E+0
85 | 26-Aug-92 1 - 2.8E-01] 3.5E-01] 1.3E+07] 6.9E+02| 2.6E-01] 25E- 0E-02| 4.5E401]
88 | 2-8ep-92 78E01| 356011 1.3E+01] 6.9E+02| 2 6E-01{ 2 5E+02 7.0E-02 4 5E+01]
187 | 9-Sep-92 0001} 0.12 | 0.67 11| 0001} 035 6.4E-04 | 7.7E-02] 4.3E-01 7.0E-01] 6.4E-04 | 2.2€-01] 2.86-01] 3.5E-01} 1.3E+01| 6.9E+02] 2.7E-01] 2.5E+02 [ 7.1E-02] 4.6E+01]
88 6-Sep-9z BE-01] 3.5E-01] 1.3E+01| 6.9E+02| 2.7E-01] 2.5E+02| 7.1E-02| 4. 6E+01]
89 | 23€  9E-01] 3.5E-01 1.4E+01] 6.9E+02] 2.7E-01] 2.5E402{ 7.2E-02] 4.6E+01]
90 | 30-Sep-9z  OE-01] 3.56-01] 1.4E+01| 6:0E+02 | 2.7€-01] 2.6E+02(7.2E-02] 4.6E+01]
191 7-Oct-92 0.001] 017 [0.45 110001 027 6.6E-04 | 1.1E-01| 3.0E-01 7.3E-01] 6.6E-04 | 1.8E-01|2.9E-01] 3.5E-01[ 1.4E+01] 6.9E+02[2.7E-01] 2.5E+402| 7.3E-02| 4.6E+01
192 14-Oct-92 YE-01{3.0E-07{ 1.4EH .9E+02 | 2.8E-{ . OE+02 | 7.3E-02| 4.6E+0
193 21002 QE 0413 6E01] 1 4E401| 6 06402} 3 8E 01] 2.5€+02(7.3E.02| 4 6E+D1
194 | 28-Oct-92 OE-01|3.5E-01] 1.4E+01] 6.0E+02| 2.8E.01] 2.5E+02| 7.4E-02| 4.6E+0
195 | 4-Now-92 0.001] 017 [052 0.89 | 0.001 | 021 6.76-04 | 1.1E-01] 3.5E-01 6.0E-01] 6.7E-04 | 1.4E-01]2.9E-01] 3.5E-01[1.4E+01| 6.9E+02| 2.8E-01] 2.5E+402 7 4E-02| 4 6E+01]
196 | 11-Now92  OE-01]3.5E-01[1.4E+01] 6.9E+02| 2.8F-01] 2.5E+02 | 7.5E-02| 4.7E+01]
197 __116-Nov.02 [OE-01]3.5E-01] 1 4E+01]6.0F+02| 2 0F 01]2 5E+02[7.5E-02] 4.7E+0

* if values were reported as < defection km&, 1/2 the detection kmi is shown in Klaics srxi wes used in subsequent calculations. Vetsion 8.0 - Mar 11, 1996




Samatosum Mine Humidity Cell Data - Column 1 {Blend Control}

1 1 | | 1
Ansivijcel Koe Sulohate P ; ] l ;
|By Suface Area: ; | Theoretical Emeiricat Remaining | Theoretical Remaining |
Acidity | Aalinity S04 | Cumut sod [ i NP Open-System Cum NP NP Closed- Cum NP NP
Leach Weekly Acidity | Akalinity | Suphate{ P F Hon | F S04 S [; S04 Ak NP Consumption | Ci Open- NP jon Closed
WeekNo.[  Date IR pH_ | Conductivity]| Eh | (cecO3 | (caco3 | (s04 Rate Rate Rate__| P (% of Rate | F i 7504 AtpHG | AtMeasuredpH | Open-Sysem | Sysem Above pH 6.5 | Closed-System |  Syriem
) [@Hunks) | emhoskm) | V) | mpl)’ | mpA). | mpA) (moagimg™ ] (mokghy’ | (mohp) original) | (mpm2mig™]  (mgm2) YRP) () nphph) (L] (mghghi) _(mohohv) ™)
198 | 25-Now2 | 19400 | 3.5 380__| 09 0.00 70. 39898 | 6326 | 42 4102 4 66 39978 499 _ 39 80377 | -30.69 |
199 2-Dec-92 19000 299 388 650 13 [}] 103 .65 0.00 67. 39965 63.20 40. 4143 0.000 62 40040 34.89 33 80509 -30.91
200 09-Dec-92 19000 29 41 75 .00 68. 40034 : 63.14 412 - 4184 63 40104 4.79 34 80644 -31.13
201 B-Dec-92 19600 .11 M .96 .00 68. 40102 63.07 41 4226 ¥ 65 40168 34.69 36 80780 -31.35
202 3-Dec-9: 19100 .03 36! .16 0.00 69. 40172 63.01 41. 4268 7 66 40234 34.58 38 80918 -31.57
03 30-Dec-9: 19400 .34 36 650 8 0 104 .37 0.00 69. 40241 62.95 42. 4310 0.000 7. 67 40302 34.47 40 058 -31.80
04 6-Jan-93 19000 17 290 .11 0.00 57.. 40309 2.88 40 4351 70 65 40367 34.36 35 193 -32.0z
205 13-Jan-93 19000 .04 345 485 0.00 34, 40373 2.8 39 4390 57 62 40429 34.26 30 323 -32.2
206 20-Jan-! 19000 2.9 362 459 0.00 1. 40435 52.77 37.4 4427 54 60 40489 34.16 24 447 -32.4
207 27-Jan- 12500 .87 432 660 10 0 137 433 .00 59.. 40494 .7 35.8 4463 0.000 2 57 40546 34.07 19 566 -32.63
208 3-Feb- 19100 .89 372 489 .00 3, 40558 .65 384 4501 66 61 40608 13.97 27 694 -32.84
209 0-Feb-! 1 85 | 380 AS .00 7. 40626 .59 40. 4542 71 65 40673 33.87 3€ 1829 -33.06
10 7-Feb- 19200 .87 372 .01 .00 2. 40698 .53 43. 4586 75 69 40742 33.75 44 1973 -33.29
24-Feb-9. 19000 .93 360 640 10 0 116 .57 .00 76. 40774 .46 46. 4632 0.000 79 7. 40815 33.63 52 26 -33.54
2 03-Mar- 19000 .85 340 .57 0.00 76. 40850 .38 46. 4678 79 7. 40887 .52 52 278 -33.79
E 10-Mar-9: 19000 .06 36 57 0.00 6. 40926 .31 46. 4724 79 7 40960 33.40 52 430 -34.03
4 17-Mar-9: 18600 | 295 145 6.57 0.00 76. 41003 52.24 46. 24770 79 7 41033 33.28 52 82583 -34.28
‘Maximum 20000300 3726 40 TT8 50 1630 LAY 8T8 633 | 41003 .75 1.1 74770 | 017 795 736 21033 51 1331 82583 99.10
‘Minimum 4900 7.76 215 210 T 0.0 103 0.66 0.00 93 766 62.04 358 16T 0.000 62 57 302 BB 19 551 348
‘Mean 18849 5703 708 293 975 0% 313 3.1 54U T90.7 70133 8T.26 T05.7 TIT63 [ U.08% 99 TOT 20917 773,99 334 76944 3.40
‘Median 19100 5.03 512 490 3. 5.5 PEL) 163 307 155.6 15553 5.68 930 9396 U025 162 158 17077 72.23 310 32133 47.75
[Mean Last 8 Weeks' ToTTs T 367 550 | 10 7.0 27 587 0.00 Y 40741 5.9 LRy 24612 [ 0.000 74 40783 33.69 142 82060 XN K]
|
[75% Remaining (Wks) 37 08 33
[30% Remaining (Wks 0T 139 04
25% Remaining (VWks) 783 789 127
0% g (Wks) 1165 515 140
; —
i d suiphatte, akalinity and/or aci s were unavailable, dhis was intefpolated from existing dbta and used in subsequént equai
|
| [ [

Cmtarw w el o g bt e Bk T2 the delaction fir ti- st ow rd R lice et g g b e ot w2

-t ore
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Samatosum Mine Humidity Cell Data -Column 1 (Blend Control)

| ] i
Dissolved Metals*: Motal Leach Rates: [« lative Metal Leach Rates:
Antimony | Arsenic | Copper | on Lead | Manganese |  Sliver Zinc ] Antimony | Arsenic Copper fron Lead Mangonese {  Siiver Zinc ron Lead | Manganese |  Siver Zne
Week No.| Date DSb |[DAs | DCu|DFel DPb | DMn | D-Ag[D2Zn] DSb | DAs | DCu | DFe | DPb | DMn | DA | D-Zn DFe | DPb | DMn [ DAg | D2Zn
o) | mgh) | () [ (oM | (moy | gy | (mgh) | (mglly | (oo | cronokd | monornid | imoow | (oo | oo | imotonka | morora ok | (o) | (moAy) | (mphp) | (mghg) |
98 | 25Now-02 GE+02| 2.0E-01| 266402 7.5E-02| 4.7E+01
99 2-Dec-92 0001] 0.13 | 046 07 10001]021 6.6E-04 | 8.5E-02] 3.0E-01 4.6E-01] 6.6E-04]| 1.4E-01 .9E+02|2.9E-01] 2.5E+02|7.6E-02/ 4.7TE+01]
200 9-Dec-92 .9E+02|2.9€-01| 2.5E+02{ 7 6E-02| 4.7TE+01]
| 201 6-Dec-92 .9E+0212 9E-01] 2. 5E+402{7.7E-02| 4.7E+01]
202 | 23-Dec-52 .9E+02] 3.0€-01{2.5E+02| 7.7E-02| 4.7E+01]
203 | 30-Dec-92 0.001{ 0.05 | 041 084 | 0001]| 02 6.7E-04 | 3.4E-02| 2.86-01 5.6E-01] 6.76-04} 1.3E-01 .9E+02] 3.0E-01] 2.5E+02| 7.8E-02] 4.7E+01]
04 6-Jan-93 .9E+02| 3.0E-01]2.5E+02}7.8E-02| 4.7E+0
205 3-Jan-93 .9E+02| 3.0E-01] 2.5E+02 7.8E-02| 4.7E+01]
206 20-Jan-93 .9E+02| 3.0E-01] 2.5E+02| 7.8E-02] 4.7€+01]
207 27-Jan-93 0.001| 0.15 | 0.61 1 0.001 | 0.2 4.3E-04 | 6.56-02} 2.6E-01 4.3E-01] 4.3E-04] 1.3E-01 .9E+02| 3.1E-01| 2.5E+02[7.9E-02| 4.7E40
08 3-Feb-93 9E+0213.1E-01} 2.6E40217.9E-02] 4 8E+0
09 0-Feb-93 .9E+02|3.1E-01] 2.6E+02] 7.9E-02| 4.8E+01]
( 7-Feb-93 9E+02|3.1E-01] 2.6E+02[8.0E-02] 4.8E+0
24-Feb-93 0.001] 005 | 0.32 079 | 0001 | 044 6.6E-04 | 3.3E-02} 2.1E-01 5.2E-01| 6.6E-04 | 2.9-01 .9E+02|3.1E-01] 2.6E+02| 8.0E-02{ 4.8E+01)
2 3-Mar-93 9E+02|3.2E-01| 2.6E+02|8.1E-02{ 4.8E40
213 10-Mar-93 5.9E+02| 3.2E-01] 2.6E402 8.2E-02| 4 9E+0
214 17-Mar-93 6.9E+02| 3.2E-01] 2.6E+02|8.26-02! 4. 9E+0
Maxi 0023 | 0.15 | 24 | 285 0.004 17 0.004 | 6.3 | 1.4E-02| 4.2E-02] 6.6E-01) 7.9E+01{ 2.6E-03 | 6.3E+00| 2.7E-03 | 2.3E+00] 3.2E-01{ 3.6E-01] 1.5E+01 | 6.9E402 3.2E-01) 2.6E+02| 8.2E-02| 4.9E+01
Mini 0.002 | 0.001 10.0005| 0.01 | 0.001 07 | 2E-04 [ 0.04 | 1.3E-03] 4.3E-04] 3.3E-04 | 2.8E-03 ] 5.5E-04 | 4.3E-01 | 1.1E-04| 2.7E-02] 1.4E-02{7.5E-03| 4.4E-03 | 6.3E-03 [ 6.3E-04 8.9E-01 | 1.3E-04] 5.6E-02
Mean 0.005 | 0.006 } 0.1944]11.04] 0.001 3.7 [0.0009]| 059 | 3.2E-03| 2.86-03} 1.0E-01 [ 4.9E+00| 8.6E-04 | 2.2E+00| 5.8E-04 | 3.5€-01] 1.8E-01]{2.3E-01| 5.2E+00| 2.5E+02| 1.2E-01] 1.3E+02| 3.5E-02| 1 SE+01
Median 0.004 | 0.0010.0410/0.019{ 0.001 26 {00010 0.32 | 2.6E-03| 6.7E-04 | 2.7E-02| 1.2E-02 | 6.6E-04 } 1.7E+00| 6.6E-04 [ 2.06-01}1.8£-01] 1.9E-01] 6.1E-01 | 4.5E-01 1.1E-01/ 1.1E+02] 3.2E-02| 8.5E+00
Mean Last 8 Weeks 0.001]0.1000]0.465 09 |0.0010! 0.37 5.4E-04 | 4.9E-02 2 4E-01 4.8E-01 54E-04| 2.1E-01]3.1E-01[3.6E-01] 1.5E+01| 6.9E+02 3.1E-01| 2.6E+02| 8.0E-02]| 4.8E+01
75% g (Wks)
[50% Remaining (Wks)
25% g (Wks)
0% Remaining (Wks)
I

* i values were reported as < detection Imi, 1/2 the detection Kmkt is shown in Kaics and wes used in subsequent cakulations. Version 5.0 - Mar 11, 1996




Samatosum Mine Humidity Cell Data -Column 1 (Blend Control)

I | ] ] |
Dissolved Metals*: [Metal Leach Rates: Cumulative Metal Leach Rates:
Artimony | Arseric | Copper | Won | Lesd | Menganese]| siver | Zinc | Anbmony | Arsenic | Copper | Won Lead [ Mengorwse| Siver | Zinc | Ankkmony [ Arsenic | Copper | ko Lead | Mongerese| Siver | Zinc
Week No. Date DSb | D-As | D-Cu {D-Fe} D-Pb | D-Mn | D-Ag | D-Zn] D-Sb D-As | D-Cu D-Fe DPb | DMn | DAg | D-Zn | DSb | DAs | DCu | DFe | DPb | DMn | DAg | D-Zn
(mot) | (moh) | (moA) [empA)] (mpt) | (mph) | (moh) [ (mpA) | oromg | imoranwhy | imotowd | (nghorg | (noro) | (o | (oo | (oorgmed | (mokg) [ (mohp) | (moAg) | (mokg) | (mohp | (mohg) | (mpko) | (mohg) |
%6 | 16 May.90| 0.002 | OUGZ | 5E-04 | 0.01 | 0.001 U004 | V.04 | 1.96-03 | 1-3E-03 | 3.9E-04 | 3.36-03 | 6.5E-04 27E-03] 2.7E-02] 1.2E-01] 1-7E-O1] 3X-0F 1 2.26-071131E-02] 6.0E+017] 1.3E-02] 2.0E+00"
67 | 23-May-00 AE-01|1.76-01] 3.5E-01 ] 2.26-01 | 3.2E-02] 6.1E+01 | 1.4E-02] -
68 30-May-90 .3E-01]1.7€-01] 3.5E( .2E-01 | 3.3E-02| 6.2E401| 1.5E-02} %
69| 6Jnd0 3E-011.7E-01] 3.6E-01| 2.26-01 | 3.4E-02] 6.2E+01 | 1.6E-02, -
70 13-Jun-90 | 0.002 | 0.001] 0.004 [0.01] 0.004 | 135 | 0.001 | 0.08 | 1.3E-03| 6.6E-04 | 24E-03 | 4.6E-03] 2.6E-03 | 8.9E-01 | 6.6E-04 | 5.3E-02]1.3E-01]1.7E-01] 3.6E- .3E-01 | 3.6E-02| 6.3E+01 | 1.6E-02/ 2
71| 20-un-90 _3E-01[1.7€-01] 36€-01] 2.3E-01 | 3.7E-02] 6.4E+01 | 1.7E-02
72 27-Jun-90 JE-D1[1.7E-( . 6E-( .4E-01|3.9E-02[ 6.4E+01] 1.7E-02
73 4Ju-90 3E-01]1.7E-01| 3.7€-01 | 2.4E-01 | 4.06-02| 6.5E+01 | 1.7E-02
74 Ju-90 0.001]| 0014 002 0003 | 1.84 | 0.001 | 0.15 6.6E-04 | 9.4E-03| 9.9E-03 | 2.0E-03| 1.2E+00| 6.6E-04 | 9.9E-02] 1.3E-01]4.7EL .8E-01 | 2.5E-01 |4 .6E+011.8E-02) 2
75 8 Juk90 3E-01[1.7E-01] 3.8E-01 | 2.66-014 7E+01|1.8E-02] -
76| 25-Ju-90 .4E-01]1.7E-01] 3.8E-01 | 2.6E-01 [4 8E+01 | 1.9E-02] 2.
77 -Aug-90 4E-01]1.7€-01] 3.8E-01 | 2.6E-01 |4 .OE+01[1.9€-02| ;
78 8-Aug-90 0.002 | 0.002 | 0.01 382 [ 0001} 021 1.3€-03 | 1.6E-03 | 3.9E-03 2.5E+00] 6.6E-04 | 1.4E-01] 1.4E-01|1.7E-01) 3.9E .6E-01|5.0E-02] 7.1EH
79 15-Aug-90 4E-01}1.7E-01] 3.9E-C .7E-01 [ 5.2E-02] 7.3EH
80 | 22-Aug-90 AE-01]1.7E-01| 4.0E-01| 2.7E-01 | 5.4E-02| 7.4E+01| 2.0E-02| 2.
a1 29-Aug-90 4E-01{1.7E-01] 4.0E-0 .7E-01 [5.6E-02| 7.5E401 | 2.1E-02] 3
82 5-Sep-90 0.001]| 0.03 | 0.01 32 0.001 | 0.34 6.7E-04 | 2.0E-02 | 8.7E-03 2.1E+00] 6.7E-04 | 2.3E-01]1.4E-01/1.8E-01] 42E-0 .8E-015.86-02] 7.7E+01]2.1E-02]
83 12-Sep-90 .SE-01]1.8E-01| 4.3E-01 | 2.9E-01|5.9E-02| 7.8E+01 | 2.2E-02
84 [19-5ep-90 6E-01]1.86-01| 4.4E-01 | 2.6E-01|6.1E-02| 8.0E+01| 2.2E.02| 2
85 26-5ep-90 .5E-01]1.8E-01] 4.5E-0' .9E-01 [ 6.3E-02| 8.1E+01 | 2.2E-0!
- 86 3-0Oct-90 0001} 003 001 43 0.001 | 0.48 6.6E-04| 2.0E-02| 3.3E-03 2.8E+00| 6.6E-04 | 3.2E-01] 1.5E-01| 1.8E-01] 4.7E-01 | 3.0E-01 | 6.5E-02| 8 4E+0112.3E-02
i 87 10-Oct-90 5E-01] 1.8E-01] 4.8E-0 .0E-01 ]6.7E-02] 8.5E+01{2.3E-02 4.
88 17-Oct-90 5E-01] 1.8E-01] 4.8E-0 .0E-01 | 6.9E-02| 8.6E+01[2.4E-02) 4.
89 24-Oct-90 .5E-01] 1.8E-01] 4.9E-( .OE- 1E-02| 8.8E+01(2.4E-02) 4.
90 31-Oct-90 0.001 | 0.007 | 0.02 36 0.001 | 0.37 6.6E-04 | 4 5E-03 | 1.0E-02 24E+00]| 6.6E-04 | 2.5E-01] 1.5E-01/ 1.8E-01] 4.9E-C .1E-01 | 7.3E-02] 9.0E+01|2.5E-02) 4.6E+00
91 7-Nov-90 1.6E-01| 1.8E-01] 5.0E-( .2E-01 | 7.5E-02] 9.1E+01[2.5E-02| 4.7E+00|
%2 | 14-Now-90 (6E-01]1.8E-01} 5.0E-01| 3.3E-01 {7.7E-02| 9.2E+01| 2.5€-02] 4.9E+00,
. 93 21-Nov-80 .6E-01] 1.88-011 5.0E-C .3E-01 | 7.9€-02)| 8.4E+01 [ 2.6E-02| 5.0E+00
94 28-Now-90 0.001 | 0.009 | 0.02 3.4 0.001 ; 0.46 6.7E-04 1 5.7E-03 1 1.2E-02 2.3E+00| 6.7E-04 | 3.1E-01{1.6E-01] 1.8E-01 5.1E-C L4E-( .1E-02] 9.6E+01 (2 6E-02| 5.3E+00
95 | 5-Dec-90 (6E-01|1.8€-01] 6.1E-01| 3.5E-01 | 8.3E-02| 8.7E+01 | 2.7E-02} 5.5E+00)
96 |12.Dec 0 EE01/1.8E.011 B4E 01 3.6E.01 |8 6E 02 0.8E+0112 7E.02/ 5.6E+00
97 | 19-Dec-80 [1.6E-01[1.86-01] 5.2E-01] 3.76-01 | 8.76-02| 9.9E+01| 2.7E-02| 5 8E+00
98 26-Dec-90 0.001 | 0.008 | 0.03 29 0.001 | 0.52 6.7E-04 | 5.2E-03 | 2.1E-02 1.9E+00] 6.7E-04 | 3.5E-01§1.7E- .8E-01/ 5.2E-( .9E-C .9E-02| 1.0E+02(2.8E-02| 6.2E+00
99 | 2.Jano1 [6.2E-01 4.0E-01[9.1E-02] 1.0E+02| 2.8E-02| 6.3E+00
| 100 9-Jan-91 .3E-01 | 4.0E-01 [ 9.3E-02§ 1.0E+02| 2.9E-02| 6.5E+00
] 101 16-Jan-91 .3E-01 | 4.1E-01 [ 9.5E-02f 1.0E+02]2.9E-02/ 6.7E+00,
1 102 23-Jan-91 0.001] 0.006 | 0.01 3 0001 | 05 6.7E-04 | 3.7E-03 | 6.7E-03 2.0E400| 6.7E-04 | 3.3E-01 .3E-01 | 4.2E-01 |9.7E-02| 1.1E+023.0E-02] 7.0E+00
1 10 30-Jan-91 . 4E-01 | 4.2E-C .9E-02| 1.1E+02| 3.0E-02| 7.2E+00
| 04 6-Feb-91 .4E-01 | 4.3E-01 | 1.0E-01] 1.1E+02| 3.0E-02| 7.4E+00
| 105 13-Feb-9: .5E-01 | 4.3E-01 [ 1.0E-01] 1.1E+02(3.1E-02| 7.7E+00
f 106 20-Feb-91T 0.001 | 0.032 | 0.02 4 0.001 | 0.81 6.6E-04 | 2.1E-02 | 1.3E-02 2.7E+00| 6.6E-04 | 5.4E-01 .7E-01 | 4.4E-01 | 1.1E-01} 1.1E+023.1E-02| 8.2E+00
| 07 27-Feb-91T . 1E-01 | 4.5E-01 [ 1.1E-01] 1.1E+02]3.2E-02] 8.5E+00
o8 € Mar 01 T 0001 02T 0702 57T 0-00T T 6.6E-0411.4E-017T1.6E-02 3 4E+00 [ 6.6E-04T8 0E-01 [6.6C 0t 4.6€ 01 | 4.4E 0] 1.06,029.0€ 02]8.0€:00
09 3-Mar- ! [ [ I | | | | | | \ .9E-01 | 4.6E-0 .15-011_ 2E+02|3.2E-02{ 9.2E+00
10 | 20-Mar-! AE-01| 4. 8F.01]1 1E-01[ 1 2E302{3 3F-02] 1.0E+01
1| 27-Mar9 .4E-01] 5.06-01] 1.1E-01] 1.2E+02 3.36-02] 1.0E+01
2| 3hor-01 1E+00] 5.2€-01 | 1.2E-01] 1.26+02 | 3 4E-02| 1.1E+0
3 0-Apr 2E+00 5.3E-01]1.26-01 1.3E+02 | 3.4E-02[ 1.1E+01]
4 7-Apr- 0,001| 044 |0.08 65 | 0001 153 6.8E-04 | 3.0E-01] 5.4E-02 4.4E+00 6.8€-04 | 1.0E+00 5E+00| 5.9E-01 | 1.26-01] 1.3E+02| 3.5E-02| 1.2E+01}
5 | 24Apr 6E+00] 7.1E-01[1.2E-01] 1.9E+02| 3.5E-02| 1.3E+01)
6 | 1-May-91 BE+00] 8.3E-01 [1.2E:01] 1.3E+02| 3 56-02| 1.3E+01]
17| &-May-91 '0E+00] 9.6E-01 ] 1.3E:01] 1.4E+02]3.6E-02] 1.4E+01]
18 15-May-9 0.001| 057 | 0.66 74 0001 | 16 6.6E-04 | 3.8E-01| 4.4E-01 4.8E+00| 6.6E-04 [ 1.1E+00 .3E+00| 1.4E+00 1.36-01] 1.4E+02) 3.6E-02] 1.5E+01]
19 | 22-May-9 . 6E+00 3.4E+00 1.3E-01] 1.4E+02 | 3.7E-02] 1.6E+01|
_ 20 29-May-9 .BE+00| 5.5E+00] 1.3€-01 1.5E+02| 3.7E-02| 1.6E+0
1 5-Jun-91 .0E+00| 7.56+00] 1.3E-01/ 1.5E+02| 3.7E-02| 1.7E40
2 12-Jun-9 0001| 072 | 12 83 0.001 2 6.56-04 | 4.7E-01| 7.8E+00 5.4E+00] 6.5E-04 | 1.3E400 4E+00] 1.5E401| 1.4E-01 1.6E+02|3.8E-02| 1.8E+0
3 19-Jun-9 .7E+00 | 2.5E+01 [ 1.4E-01} 1.6E+02{3.8E-02| 1.9E+)
4| 26-Jun 9 [4.0E+00] 3.4E+01| 1.4E-01] 1.66+02|3.9E-02| 2.0E+01
5 | 3-Juk91 111.9E-01] 4.2E+00] 4. 4E+01[ 1.4E-01| 1.6E+02| 3.96-02[2.1E+01]
: 26 0-Ji 0007] 15 81 17 0002 | 63 2.6E-03 | 5.6E-01 | 3.0E+01 6.3E+00| 7.4E-04 [ 2. 3E+00§ 2.0E-01/2.0E-01| 4.8E+00| 7.4EH 4E-01] 1.7E+02| 4.0E-02| 2. 3E+0
‘ 27 Tk 1| 5.1E+00] 9.8E+01 1 1.5E-01] 1.76+02| 4.0E-02| 2.4E+01]
| 128 4-J 1|5.4E+00 | 1.2E+02| 1.56-01] 1.8E+02] 4.0E-02| 2.5E+01)
j 120 1-Juk 1| 5.7E+00 | 1.5E+02| 1.56-01| 1.86+02| 4.1E-02[ 2.6E+01]
| 30 -Aug- 0.011] 095 | 102 78 _[0001]| 3 7.3E-03 | 6.36-01 | 6.7E+01 5.2E+00] 6.6E-04] 2.06+00 1]6.3E+00| 2.1E+02| 1.5E-01] 1.8€+02[4.1E-02 2.8E+01]
| 31 [ 14Aug 91 1| 6.6E+00] 2 5E+02] 1.5E-01] 1.9E+02[4 26-02] 2.9E+01

* if values were rop as < jon Nk, 1/2 the Kkl is shown in Maics and was used in subsequent caiculations. Version 8.0 - Mar 11, 1996




Eh (mV)

Samatosum Mine Humidity Cell - Column 1 (Blend Control)

Eh & Sulphate vs Cycle
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Weekly pH

Samatosum Mine Humidity Cell - Column 1 (Blend Control)
Weekly pH & Conductivity vs Cycle
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Alkalinity Production Rate (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 1 (Blend Contrdl)

Alkalinity & Acidity Production Rate vs Cycle
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Sulphate Production Rate (mg/kg/wk)

Samatosum Mine Humidity Cell « Column 1 (Blend Control)
Sulphate Production Rate & Remaining S vs Cycle
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Copper Leach Rates (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 1 (Blend Control)

Copper & Zinc Leach Rate vs Cycle
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RO B

Sulphate (mg/L)

1800

Sulphate vs Conductivity

Samatosum Mine Humidity Cell - Column 1 (Blend Control)

Sulphate vs Conductivity
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Iron Leach Rates (mg/kg/wk)
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Samatosum Mine Humidity Cell - Column 1 (Blend Control)

Iron & Lead Leach Rate vs Cycle
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Antimony Lw ch Rates (mg/kg/wk)

0.016

Samatosum Mine Humidity Cell - Column 1 (Blend Control)
Antimony & Arsenic Leach Rate vs Cycle
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Control of Acidic Drainage in Lavered Waste Rock: Samatosum 187

B2. Column 2

187 Minesite Drainage Assessment Group



Manganese Leach Rates (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 1 (Blend Control)

Manganese & Silver Leach Rate vs Cycle
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[Pre-Test ABA & ICP Metals Data
:amatosum Mine
solumn 2 (Encapsulated 3 Layers)

wtial Sample Weight (dry) (g) 46160
\BA Results:

Slurry pH 6.4
% S (Total) 2.44
% S (Sulphate)

% S (Sulphide)

% S (BaS04)

TAP (tonne CaCO3/ktonne) 76
SAP (tonne CaCO3/ktonne)

UP (tonne CaCO3/ktonne) 76.2
Carbon (%)

SaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne) 2
SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR 1.03
SNPR

RNPR

iurface Area:

Surface Area (m2/kg) 1.52
Aetals: (ppm)

Aluminum Al

Antimony Sb

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca

Chromium Cr Data
cobalt (o) Not
Copper cu | Available
[ron Fe

Lanthium La

Lead Pb

Lithium Li

Magnesium M
Manganese Mr

Mercury He
Molybdenum Me

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin Sr

Titanium Ti

Tungsten w

Vanadium \Y

Zinc Zn

[Post-Test ABA & ICP Metals Data
amatosum Mine
olumn 2 (Encapsulated 3 Layers)

inal Sample Weight (dry) (g)

\BA Results:
3aste pH

% S (Total)

% S (Sulphate)
% S (Sulphide)
% § (BaS04)

TAP (tonne CaCO3/ktonne) Data
3AP (tonne CaCO3/ktonne) Not
VP (tonne CaCO3/ktonne) Available
carbon (%)

caNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR

SNPR

RNPR

iurface Area:

Surface Area (m2/kg)

fletals: (ppm)

Aluminum Al

Antimony Sb

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca

Chromium Cr Data
Cobalt co Not
Copper cu | Available
[ron Fe

Lanthium La

Lead Pb

Lithium Li

Magnesium Mc
Manganese Mr

Mercury Hg
Molybdenum Mc

Nickel Ni

Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium T

Tin Sn

Titanium Ti

Tungsten W

Vanadium \%

Zinc Zn

NOTE: When metals were repotted as < detection limit, half the value of the detection HKmit

is shown in italics, and was used in subsequent calculations.




Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

| 1 1 ]
; ] I NP Consymption;
|8y Swface Area: Ratio; Th i p Theoretical Remaining
Acidity Akalinity S04 ativ 9 S04 C i NP Open-System Cum NP NP Closed-System Cum NP NP
hate | Weeldy Acidity | Akalinity | Sulphate ] Pr ion{ i S04 S F i $04 Ak ] i NP Consumption | Consumption | Open-_ | NP Consumtion | Closed-
Week No.| Date pH |[Conductivity| Eh | (ceco3 [ (caco3 | s04 Rate Rate Rate | Pr ool Rate | F i S04 MpHS | AMeaswedpH | Open-System | system Above pH6.5 | Closed-System
() [ GHuits)| wmbosiom) | (W) | mohy | mghy | mgry | (mohy oghghig™ | (mohy) | edgioal) | (moMnaaag™ | (moMnz) ogpghiy | tmokohig ™ gy ]
3 6-May-00 | 19300 | 8.3 14 180 1 81 102 0.4 33.87 426 462 93.69 28. 3040__| 0.762 444 71 6756 36 884 3550 37.79_|
67 |23 May 90| 19100 | 8. " 0.5 33.16 430 4664 93,63 28, 3068 (7%} 77.4 6833 26 89.0 639 8767
68 |30-May-90 | 19200 | 76 25 0.6 245 433 4707 G367 288 3096 451 76.8 6910 16 895 729 87.56
69 | 06-oun90 | 19200 | 8/ 307 0.7 74 436 475 93] 28 25 454 76.4 6986 91,07 900 D819 7.44
70 [ 13Jun90 | 13900 | 7. 14 200 | 2 5 106 0. 03 439 4795 93.45 28, 54 | 0679 5. 75. 7062 90.97 50, 9909 7.33
7 20-n-90 | 19000 | 7. 320 07 24 44.4 4839 93.39 29. 83 6. 76. 39 90.87 017 10001 7.2
2 | 27-un90 | 19500 | 8. 328 0.62 45 4439 4384 93.33 25! 46. 7. 217 90.77 92 10094 7.09
73 04-JU-90_| 19200 05 65 254 4930 93.27 29! 24 47, 78 4 205 90,67 94 10188 36.07
74 11-J490 | 19100 32 242 | 1 77 11 0.4 86 458 4976 9320 30. 7 0666 | 47. 79. 7374 90.57 95.3 10283 86.85
75 90 | 19100 57 0.4 28.03 49, 5025 93.14 32. 10 : 78, 7457 9047 102.0 10385 86.72
76 | 250490 | 19200 E 366 0.4 2421 82. 5077 93.06 34.4 39 54, 78. 753 90,37 1086 10494 86.58
77 | 01-Aug 90 | 19400 354 04 2038 55, 92.99 365 376 7. il 7608 90.27 5. 0609 86.43
78 | 08-Aug90 | 19100 360 240 | 1 40 142 0.4 655 58, ] 929 386 3495 | 0.270 1. 77, 7687 90.17 220 073 86.28
79 | 15Aug90 | 19300 | 7. 368 0.4 659 540 245 62,83 355 3450 56, 124 7759 90.08 1 0843 86.13
30 | 22-Aug90 | 19100 | 8. 334 0.42 6.64 432 295 62,77 324 3483 51, 675 7826 89.99 022 0946 86.00
81 | 20Aug90 | 19000 | 8.1 752 0.42 1668 245 5339 52.71 393 3512 463 626 7889 8901 922 11038 8589
" 82 | 05Sep90 | 19300 | 80 264 280 | 1 40 | 9 0.42 16.72 30.7 5379 02.65 26.1 3538 | 0404 a4 §7.7 7947 8984 | 823 11120 85.78
83 [12:5ep-90 | 19500 | 80 318 0. 6.06 212 5420 9260 271 3565 423 5.4 8005 89.76 85! 205 85.67
84 |19.Sep-90 | 19100 | 8.1 372 0. 540 226 5463 52 64 280 3593 444 59, 064 89.69 88 294 85.56
85 | 26-Sep-90 | 19100 | 7.7 275 0. 14.73 2. 5507 92.48 29.0 3622 459 59 124 89.61 o1, 385 85.44
86 [ 030ct90 | 19100 | 7.7 275 300 | 2 34 110 0.83 14,07 455 552 52.42 268 3652 | 0.207 47.4 60. 185 89.53 [ 479 85.32
87 0-0ct90 | 19200 | 7.7 49 0.93 77 434 5505 92.36 285 3680 452 580 243 89.46 ) 568 8521
a8 7-Oct90 | 19200 | 7.8 48 04 48 413 5637 92.30 274 708 43 554 258 89.39 B4, 653 85.10
89 |24.0cto0 | 16300 | 7.7 30 14 19 35.1 5676 52.25 257 733 0. 528 35 8932 80.4 734 85.00
90 1-0ct:90 | 19200 | 7.0 227 330 | 3 3 89 % 289 370 5713 52.20 4, 758 | 0.334 38 2 40 89.26 753 809 84.90
91 |07Now00 | 40400 | 7.4 235 2% 28 363 5740 02 15 ) 782 7. 49 4 45 89,19 74 4 884 8480
92 [14-Nov-90 | 19000 | 7. 340 25 27 357 5785 5210 ] 3805 37. 48, 499 89.13 73 1657 B84,
93 [21-Nov-90 | 19100 | 76 251 P 26 350 5820 92.05 0 3828 364 47 8547 8907 71 2028 4.62
94 [28-Nov-90 | 19300 | 15 280 250 | 3 30 82 25 254 343 5854 §2.00 226 385 0,351 35 47 8504 89,01 702 2099 4
95 [05-Dec90 | 18800 | 7.7 328 15 210 335 5888 91.96 220 387 34 458 8640 8805 686 2167 444
96 | 12-Dec90| 19800 | 7.3 238 04 1165 27 5920 1.9 15 3694 34, 446 8685 88.89 67, 2234 436
97 | 19:Dec-90 | 19200 | 7.6 40 093 1120 8 5953 187 209 3815 434 8728 88,684 65.4 2300 427
98 | 26-Dec-90| 19100 | 77 70 220 | 2 %6 75 0.83 0.76 0 598: 01.83 204 3935 | 0333 ] 423 8710 878 3. 363 84,19
99 | 02-Jan 5200 3 22 04 0.67 ] 6015 91.78 21, 3957 33, 43 8813 88.73 65, 2429 84,
100 | 09-Jan 9900 4 248 b3 058 ¥ 604 01.74 21, 397 34, 43. 8857 8367 67. 497 84,
01 | 16-Jan-91 | 19000 5 205 45 0.49 34.3 608 51,69 z 400 35, 447 8902 83.62 70, 2567 !
02 | 23-Jan01 | 19200 | 76 22 742 | 4 25 85 66 0.40 35.4 18 01,64 E 4024 | 0282 36. 456 8948 8856 72 2639 3384
03 | 30-Jan-91 | 19300 | 7. 182 56 0.32 35 54 91.59 4 4048 70 4538 8593 88.60 72, 2712 33.74
04 |06Feb91 | 19000 | 7.0 242 46 0.24 35, 89 51,54 3. 2071 72 46 9039 83.44 73, 2785 65
105 [ 13Febai | 19100 | 7.7 245 36 0 35 225 91.50 3. 4095 4 46 9088 83.38 73, 2858 33,56
06| 20-Feb- 19400 | 7.6 265 350 | 3 24 86 26 0. 36. 262 51.45 3. 4119_| 0268 46! 2 8332 74, 2932 46
07 | 27-Feb- 3100 48 26 2. 39. 30 91.39 25. 4144 41 52. 84 83.26 80. 3013 36
08 | 06-Mar 800 42 25 4. 42, 34 91.33 278 72 . 580 5242 3.18 a7. 3100 325
09| 13-Mar- 200 I 70 25 742 5. 5389 5127 30.0 4202 47, 637 306 8.10 93 3194 8313
10__| 20-Mar-9 100 | 7. 324 770 | 3 43 118 124 19.86 288 6438 9121 7X] 4235 | 0390 508 895 9376 .01 1005 3295 §3.00
11| 27-Mar-9 000 | 7. 278 1.14 1962 478 6486 91,14 14 4266 49, 68.2 0444 87.92 984 13393 82.87
12| 03-Apr- 400 | 7. 250 1.04 9.39 46.7 6532 1.03 307 4297 48, 7.0 651 7.84 6.2 3489 75
3 O-Apr- 3100 | 7. 270 0.94 9.15 451 6578 1.01 30, 4327 47! 55.7 957 775 94. 3583 63
3 T-Api 5400_| 7. 258 300 | 2 a5 06 .54 X1 . 0622 %.55 Z5. 3356 ) O.407 364 54 564 767 92.0 3675 251
24-Apr 19100 | 7. 300 ~0.94 19.05 23, 6666 90.89 28, 4385 451 53. 705 59 0.4 3766 40
01-May 19700 | 7. 285 04 19.18 43. 5709 90.83 28 4 2413 45.0 53, 768 751 889 3858 38
08-May- 19600 | 7. 282 14 931 42! 752 90.78 7. 2441 44, 52.4 530 743 57 4 3942 3217
15-May- 19100 | 7. 250 210 | 3 a7 101 24 945 41, 794 90.72 7. 4469 | 0.447 Q. ; 3892 35 85, 4028 2.06
9 [22-May- 19400 | 7. 254 14 898 4. €335 90.66 7. 4496 Q2. €0.7 6953 87.21 4, 4112 95
[ 120 | 25-May- 19000 | 7. 277 04 1850 40, 6875 90,61 26.7 4522 [73 597 0013 87.20 33 4 4196 85
F 05-Jun- 19100 | 7. 260 94 803 39, 6915 90.55 26. 4549 Al 58.7 0071 87.1 2. 2278 74
22| 12-Junv 19300 | 7. 245 30 | 2 42 94 84 756 39 €955 90.50 25. 4574 | 0429 0. 7.7 0129 87.0% ] 4359 64
23 | 18-Jun 19100 | 6. 262 94 720 30! 6994 90.45 26. 4600 1. 74 10186 869 4 4440 53
124 | 26-Jun! 19700 | 7. 268 04 16.85 38, 7034 90.39 26. 4627 41.4 7. 10243 86.90 - 4522 43
25 | 033 19300 280 14 1649 39 7074 90.34 26. 4653 XX 56 10300 8683 B2, 4604 2
26| 10-u- 19100 ; 255 330 | 3 39 87 24 16.14 0. 7114 90.28 26.4 4679 | 0.386 4. 56. 1035 86.76 824 4681 2
27 T-0E9 19300 | 7. 300 . 1591 43 7157 90.22 28, 4708 45. 0. 10417 86,68 89.8 4776 10
128 4-Jud 19500 | 7. 72 0 1568 46| 7504 [RL] 30, 4739 48 53 ! 1043 R660 067 487 8098
29 T-Juk- 19200 | 7. 4 X 1546 50. 255 90.09 3. ATz 52 67.0 10548 86.51 1039 4977 80.85
130 | 07-Aug91] 18500 | 7. 2 740 | 2 38 134 80 15.23 53 308 90.02 353 4807 | 0272 558 70.4 10618 86.42 11 5088 80.71
131 [14Aug91 | 19800 280 .72 12.64 a7 7356 89.95 312 4838 494 61.4 10679 8634 98.2 15186 8058



Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

| | i 1 | ] | 1
|Anaivtical R mmummm__}___l__[% NP Consumetion:
By Surface Area: i Theoretical Emgirical ] Theoretical I
Acidty | Alalinity SO4__ | C ive | R g| SO4 | Cumulath NP Open-System Cum NP NP Closed-System |  Cum NP NP
Leachate | Weeldy Acidity | Akalinity | Suiphate | F F F i 504 s F i 504 Ak} C ¥ NP Consumption | Consumption | Open- | NP Cons ¢ on | _ Closed-
Week No.| Date TRecovered pH__|C: ivity| Eh | (CaCO3 | (CoCO3 | (304 Rate Rate Rate__ | Producti o Rate__ | Producti 1504 MpHE | A pH | OpenSysem | System Above pHB.5 | Closed-System | Sytem |
o) | (pHunkn) | (umhoskm) | mv) | wpr)' | mph) | mgA) ] (moAphead | (mphey (mghy/ (o) original) | (mim2adg | (mg/m2) (mphgvi [ mopgway | %) 1 (mokghvig L] ™ |
0 08 Feb-89 .27 38.67 168.7 69 99.77 111.0 1 175.7 2 212 99.73 349.. 349 99.55
eb-89 17500 7. 936 480 € 102 445 .27 38.67 168.7 337 99.54 1110 22 .220 175.7 2 424 99.46 349. 698 99.11
2 22-Feb-89 19000 1.9 488 490 77 199 X 31.69 81.9 419 99.43 53.9 76 .3714 85. . 541 93.31 70. 869 98.89
3 01-Mar-89 9300 7.8 476 480 70 208 25 29.27 870 506 99.31 7.2 33 .323 90. 18 659 98.16 79, 1049 98.66
4 08-Mar-89 9000 7.7 472 460 4 77 12 65 31.69 8713 594 93.19 7.4 390 D.349 90. 0. 780 99.00 80. 1229 98.4
15-Mar-89 8000 . 515 475 2 69 43 0.78 2691 948 688 99.06 2.3 453 0.273 98. 4. 905 98.84 96. 1425 98.
22-Mar-89 19300 7 486 450 3 il 40 .25 29.69 100.3 789 98.92 66.0 19 0.284 104.5 33, 1038 98.67 207. 1633 7.
26-Mear-89 | 19400 7. 475 A6 27.80 90.3 879 98.80 59.4 78 94.1 0.4 159 98.52 186. 1820 7.6
8 05-Apr-89 19300 7. 450 460 4 62 192 67 2592 80.3 959 98.69 52. 31 0310 83.6 107. 266 98.38 165. 985 7.46
[ 12-Ap-89 | 19100 ] 490 A5 28.40 00.6 1060 9855 66. 697 04, 131. 398 98.2 208. 2194 7.19
10 19-Apr-89 19000 7 576 450 3 75 294 23 30.87 210 118 98.39 79. 77 0.245 26. 155. 554 98.0 250. 2444 96.87
1 26-Apr-89 9000 7. 473 24 .66 108 292 98.24 72. 850 15.6 45. 700 37.83 229. 2674 96.58
2 03-May-89 | 19200 | 557 472 3 78 242 25 .44 00.7 392 98.10 66. 916 0.309 04, 36. 1836 97.65 208. 2883 96.31
3 10-May-88 | 19000 | 698 .68 .06 24. 51 7.93 81. 998 : 29. 59, 1996 97.45 257. 40 9598
4 17-May-89 { 19500 . 700 460 5 75 350 21 68 47. 665 7.73 97. 095 0.206 154 183. 2179 87.21 305. 31446 9559
15 24-May-89 9000 . 514 9 1.55 145. 1810 7.53 96. 151 152 181. 236 96.98 302. 748 95
16 1-May-89 9600 7. 407 469 4 74 339 .10 1.42 43. 1954 7.33 94.7 285 0.209 49, 79. 254 96.75 298. 4046 34
17 7-Jun-89 9000 7. 473 .08 0.94 36. 2091 97.14 90 375 42 71.4 2712 96.53 282 4329 34
18 14-Jun-89 9000 1.6 467 512 6 74 315 247 30.4 29. 221 96. 85. 461 0.225 351 - 63 2875 96.32 267. 4597 4.1
9 231-Jun-89 5000 7.9 421 85 304 104.3 2325 96. 68. 529 08.7 37. 3012 96.15 215. 4812 93.85
0 28-Jun-89 5000 7.8 482 490 3 74 192 .23 0.4 79.0 404 96. 2. 158 0.370 2 124 96.01 63.4 4975 93.64
05-Jul-89 9000 7. 455 0.83 87 799 484 96.6 .| 1634 3 4 238 95.86 65. 141 93.43
2 12-Jul-89 9200 7. 464 515 1 80 194 0.4 .28 80.7 2565 96.50 . 687 0.396 34 6. 355 95.7 67. 309 93.2
3 19-Juk-89 9200 7. 468 0.6 .19 79. 2644 96.39 .4 739 3 15. 347 95.5¢ 165. 474 93.00
4 26-Jul-89 19500 7. 417 482 0.84 .11 78.€ 2723 96.28 7 79 . 4 358! 95.42 162.! 5637 9279
5 02-Aug-89 18900 7. 443 05 03 77 2800 96.17 0 842 80. 2, 369 95.2 160.4 5797 59
26 09-Aug-89 19500 78 417 460 3 78 181 2 .95 76. 2877 96.07 50. 892 0414 79. . 3809 95.13 158.0 5955 38
27 6-Aug-89 9300 7.8 438 A .87 71. 2948 9597 46. 939 74 085, 3914 94.99 47, 6102 32.20
28 23-Aug-89 9200 .8 418 542 0f .78 65.8 3014 95.88 43. 982 68. 100 4015 94.87 36. 238 92,02
29 30-Aug-89 9300 8 398 . 0.94 .70 60.5 3074 95.80 3g. 2022 63. o4 4110 04.74 25. 5364 .86
0 06-Sep-89 9300 8 392 380 2 78 132 0.84 .61 55.2 30 95.72 36. 2059 0.567 57. 89. 4199 94.63 14. 5478 12
3-Sep-88 9000 79 397 .15 .88 58. 88 95.65 38.2 2097 60. 1. 4290 94 51 19. 6598 56
2 0-Sep-89 9200 1.5 389 490 46 .15 61.0 249 95.56 40.2 37 63 93. 4383 94.39 25. 6723 .40
3 '7-Sep-89 9210 7.7 314 18 30.42 64.0 3313 95.47 42. 7 66. 95. 4479 04 27 1 6855 p
34 04-Oct-89 9300 1.7 380 390 5 71 160 2.0 29.69 66.9 3380 95.38 44.0 022 0.426 69. 97. 4576 94.15 7. 6992 91.0¢
35 11-Oct-89 9000 7. 333 99 2878 59.7 3439 95.30 39. 226 62 89. 4665 94.03 2. 7115 90.90
6 18-Oct-89 9000 4 315 .89 27.87 52.6 3492 95.23 34 229 54 80. 4746 93.93 07. 7222 90.76
25-Oct-89 19500 7.7 289 .78 26.96 45.4 3537 95.17 29. 2 47 72 481 3.84 928 318 90.65
38 01-Nov-89 | 19400 1.7 279 460 4 62 9 .68 26.06 38.2 3576 95.12 25. 52 0.654 39. A 488: .76 78.0 7393 90.55
39 08-Nov-89 | 19100 7.4 276 57 26.34 38.4 3614 95.06 25. 77 40, 54. 494 .67 78.4 7472 90.45
40 lov-89 1920( 7 289 47 26.62 38.6 3653 95.01 25.4 403 40. 65. 5012 .59 78. 7550 90.34
4 22-Nov-89 | 1920( 7 287 .36 26.90 38.7 3691 04.96 25. 428 40. 65. 5078 935 79. 7630 90.24
Ly 29-Nov-89 { 1930( 7 284 370 3 65 93 .25 27.18 389 3730 )4.90 25. 454 0671 40. 66. 45 93.42 79. 7709 90.14
43 06-Dec-89 | 19400 7. 278 .36 27.66 38. 3769 34.85 - 25. 479 40. 66.4 11 93.34 78. 7788 90.04
44 .Dec-89 | 19200 7. 86 A6 28.15 382 3807 94.80 25. 504 39.7 66.4 278 93.25 78. 7866 89.94
4 0-Dec-89 19000 . 76 .56 28.€ 37.8 3845 54.75 4. 2629 39.4 66.4 44 9317 7. 7944 89.84
4 7-Dec-89 | 19200 . 73 380 4 70 o0 .66 29. 37.4 3882 94.70 4. 2553 0.746 39.0 66.4 541 93.08 76. 8020 89.74
4 San-90 19200 . 269 56 29. 35.9 3918 4.65 2577 7.4 65. 347€ 93.00 73. 8093 89.65
48 an-90 18700 g 275 46 29. 34.4 3952 34.60 z 2600 5. 63. 5539 32.92 70. 163 89.56
49 an-90 19600 253 .36 29.2 2.9 3985 34.56 . 262 4. 62. 560 )2.84 7. 230 89.48
50 24-Jan-90 18300 266 435 3 70 78 .25 29.2 1.4 4017 94.51 0. 2642 0.896 2. 60. 2 32.76 4. 295 89.39
31-Jan-90 9200 262 .99 28. 30.4 4047 34.47 20. 2662 1. 58. 572 32.68 62.4 3357 89.
2 07-Feb-90 9200 7.6 245 .73 26.9 29. 4077 34.43 19.4 268 0.7 56. 5778 92.61 60.7 3418 89.24
3 4-Feb-90 9900 206 .47 25.84 28. 4105 34.39 8.8 700 29.7 5. 5833 92.54 59.0 8477 89.16
4 21-Feb-90 19000 253 360 1 60 67 .21 24.70 7. 413 94.35 8. 718 0.859 287 53. 5886 92 47 57.2 8534 89.09
55 28-Feb-90 19000 266 .15 25.56 30. 416 94.31 20. 738 K 57. 5943 92.40 63.4 8597 89.0
56 7-Mar-90 | 19000 294 .10 26.42 3.4 418 04.27 22.0 760 34. 61. 6004 92.32 69. 8667 8892 |
57 4-Mar-90 | 19000 29 .05 27.28 36.4 42 04.22 23. 2784 7. 65. 6069 92.24 75. 8747 88.82
58 21-Mar-90 | 19100 .. 28 200 0 68 95 .00 28.14 39. 4272 34.16 25. 2810 0.687 40. 69. 39 32.15 81. 8824 88.72
59 |28-Mar-90 | 19100 .. 215 .00 29.09 40. 43 4.11 26. 2837 42, 71.7 5210 92.06 85. 8910 88.61
60 04-Apr-90 19600 .. 267 .00 30.04 42. 4358 34.05 28. 2865 44. 74.4 6285 .96 88. 8998 8849
11-Apr-90 | 19100 . 299 .00 30.99 44. 4400 93.99 28, 2894 46. 77. 6362 86 92. 9091 88.38
2 18-Apr-90 | 18900 ¥ 344 190 0 78 112 .00 94 45, 4448 93.93 30.2 2924 0.668 47 79 6441 .76 95. 9186 88.25
3 25-Apr-90 19400 . 297 .10 42 45, 4491 93.86 29.€ 2954 46 79. 6521 .66 93. 9280 2813
54 02-May-90 | 19100 0 280 .21 90 3 4535 93.80 29. 2983 46. 78. 6599 .56 92. 9372 88.02
65 0S-May-90 | 19000 0 318 .31 38 43.4 4579 93.75 28.€ 3012 45, 78. 6678 48 90. 9462 87.90
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Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

| ] ] ] | | 1
Anatdisal - Sulphate P i | | Molar INP Consumption:
[ey Surtace Area: Ratio: | ™ P ining T R g

Acidity | Abalinty S04 | Cumulatt 9 SO4__ | Cumudar NP Open-System Cum NP NP Closed-System | _Cum NP NP
Leachate | Weeldy Acidity | Akalinity | Suphate] F F F S04 s Producti S04 Ak | C NP C: o [ iption Open- NP Ci p [of Closed-
Week No. Date R pH  [Conductivity| Eh | (CecO3 | (CeCO3 (S04 Rate Rate Rate | P i (% of Rate F i 1504 AtpH & At Measured pH | Open-System System AbovepH 8.5 | Closed-System | System
() [GHunin) | mhoskm) | V) | moA) | mpA) | mpA) | (moky gy (mgAgi)™ | (moAg) original) | (mginag" | (mgimz) (mphgivig oAy (AW 3] (g (moAphag )
98 25-Now-82 8200 7.48 200 .26 492 26. 9484 7.04 7. 623¢ 7. 416 3683 .60 54.6 19529 76.03
99 02-Dec-92 930 7.47 88 440 3 36 64 .25 5.05 26.8 95 7.0 7. 6256 0.540 7. 41.7 3725 .45 54.5 19584 74.96
200 09-Dec-92 650C 7.38 214 .26 4.44 26.4 9537 36.97 4 27. 27. 40.7 3765 40 3.7 19637 74.89
20 16-Dec- 1960( 7.53 70 26 3.8 26.0 9563 86.94 7 29 21. 39. 3305 .35 2. 19690 74.82
202 23-Dec-92 9000 74 70 .26 3.22 25, 9588 86.90 0 26.17 38, 3844 .30 2. 19742 475
203 30-Dec-92 9400 7.42 70 450 3 30 60 .26 26 25 9614 86.87 24 0.480 263 37, 388 .25 . 19793 74.69
204 06-Jan- 9300 74 25 .36 248 25 9640 86.83 . 341 270 38. 919 20 2. 19846 74.62
205 13-Jan-g: 9200 7.33 150 47 237 26. 9666 86.79 7.5 58 217 38.6 3958 54 | 9900 74.55
206 20-Jan-9: 18100 7.18 175 5 225 2 9694 86.76 8.0 76 28. 39. 3997 . 55, 9955 74.48
207 | 27-Jan-9: 19300 7.33 [£) 450 4 29 67 &7 213 28 9722 86.72 8.4 5394 0.415 2. 39, 4037 0" 56. 20012 74.41
208 | 03-Feb-9! 19200 A5 68 86 52 28, 9750 86.68 4 5413 29. 38, 4076 .00 56.5 20069 74.34
209 0-Feb-93 19000 7.14 78 05 1092 280 9778 86.64 .4 43 29. 38 4114 95 56.2 20125 74.26
210 7-Feb-93 | 19400 7.15 78 24 1032 280 9805 86.60 4 450 29. 37. 415 .90 56.0 20181 74.19
21 24-Feb-93 | 18700 7.45 80 430 6 24 69 43 9.72 28.0 983 86.57 4 5468 0.334 29, 36.4 4187 86 55.8 20237 74.12
2 03-Mar-93 | 19000 7.05 52 15 9.53 300 986 86.53 9.8 5488 31.3 311 4225 81 59.4 20296 74.05
0-Mar-93 | 19200 72 55 86 9.34 2. 989¢ 86.48 . 6509 334 38. 4264 .76 63.0 20359 73.97
214 7-Mar-93 9100 | 7.02 60 4.58 9.15 4. 9930 86.43 2.5 6531 35, 40.2 4304 kil 66. 20426 73.88
15 | 24-Mar-93 8800 72 92 510 13 22 89 §.29 .96 6. 9966 86.39 8 6555 0.237 7. 41.4 4345 66 70. 2049€ 73.79
16 | 31-Mar-93 7400 | 7.05 60 439 .35 3. 0000 86.34 2. 6577 35.4 40 4385 60 65, 2056 737
217 | 07-Apr-93 | 20000 | 7.32 50 349 73 0. 0031 86.30 20.4 6598 2. 38 4424 56 610 20622 73.63
8 |14Apr-93 | 19600 [ 7.33 90 258 10.12 283 0059 86.26 6 6616 29. 37 4461 JE 664 20679 73.56
9 21-Apr-93 19400 7.19 162 420 4 25 61 68 1051 25.6 0084 86.22 9 5633 0.393 26. 355 4496 4 7 20731 7349
20 28-Apr-93 19100 7.1 70 78 10.35 25.8 0110 86. 0 5650 26. 355 4532 4 .0 20783 7342
05-May-93 | 18900 7.08 94 7 10.18 260 0136 86. 7. 667 27, 354 4567 .3 . 20835 73.36

2 12-May-93 9700 7.07 47 9 10.04 26.2 0162 86. 7. 6684 27. 35. 4603 33 52! 20887 73.29
223 19-May-93 9000 7.02 184 460 5 24 64 g 9.88 263 0189 86.0¢ 7. 702 0.360 27.4 35. 4638 .28 52, 20940 73.22
224 | 26-May-93 900K 7.37 188 0 002 27.4 0216 86.04 720 28, 36. 4674 81.23 5. 20995 15
25 ] 02-Jun-93 920K 7.15 88 .07 0.17 284 0248 86.00 7 738 29, 37. 4712 19 57. 052 .08
26 [ 09-Jun-93 | 1940 7.05 98 .08 0.31 29. 0274 85.96 9.4 758 30. 38. 475 .14 59. 12 73.00
227 16-Jun-93 193 7.06 80 410 5 25 73 08 0.45 0. 0305 85.92 20. 6778 0.328 - 40. 479 09 73 72.92
228 23-Jun-93 193X 1.25 182 88 0.45 30. 0335 85.88 203 6798 2. 40. 4832 .03 2 236 72.84
29 | 30-Jun-93 | 19700 74 198 67 0.45 X 0367 8584 205 6819 2.4 4. 4873 80.98 3.2 299 72.76
30 07-Jut-9 19500 71.35 70 46 0.45 5 039 85.80 20. 6839 .8 4 4915 80.93 4. 363 72.68
4-Jul-9: 19300 71.32 72 370 3 25 76 25 0.45 8 0430 85.75 20.! 6860 0.3i6 42 4957 80.87 534S 428 .60

2 21-Juk9! 20000 73 78 27 0.11 30.5 0460 85.71 20. 6880 . 40 14998 80.82 624 490 .52

3 28-Ju-93 | 19700 | 7.22 68 1.28 9.78 29.3 0490 85.67 . 6900 30. 39.0 15037 80.77 [) 1550 72.44
34 04-Aug 18000 72 60 1.29 9.44 28. 0518 8563 ] 691 29, 374 15074 80.72 57. 1607 1231
235 | 11-Aug 20000 | 7.25 30 410 3 21 62 .30 9.10 26. 0545 85.69 . 693¢ 0326 28, 35. 15110 80.68 54, 1662 7230
236 | 18-Aug9: 19200 72 70 .29 9.56 . 10572 85.56 8 6954 28. 36. 15147 8063 55. 717 fZ¥X]
37 | 25-Aug93 9000 | 7.15 60 .28 10.01 : 0599 8552 0 6972 28.4 37 15184 80.58 556 173 72.16
38 | 04-Sep-93 9200 | 7.42 68 27 0.47 7. 0627 85.48 . 6990 28, 37 15222 80.54 56. §29 72.09
39 | 08-Sep-93 9400 | 7.25 150 410 3 26 66 .26 0.93 ki 0654 85.44 . 7008 0.378 28.9 384 6260 80.49 56.5 1885 72.01
240 |15-Sep93 1 19400 | 7.18 168 .26 088 21 0682 85.4 8. 7026 287 38. 5298 80.44 56, 1941 71.94
24 22-Sep-93 | 19600 7.05 177 25 0.84 27. 0709 85.37 80 7044 28. 38, 15336 80.39 857 1997 71.87
24 29-Sep-93 | _ 19400 7.24 53 .25 0.80 21. 0736 5.33 8 7062 25.4 37. 15374 80.34 §5.2 2052 71.80
24 06-Oct-93 9100 7.33 52 350 3 26 65 24 10.76 26. 0763 5.30 1.7 7080 | 0.384 28, 37 15412 80.29 64, 22107 71.73
44 3-Oct-93 8900 1.18 60 24 0.56 27 0791 5.26 3 7098 29 38. 15450 24 56, 22164 71.66
45 20-0ct-93 | 19100 | 7.32 24 0.37 28. 0820 5.22 9.0 7117 30.€ 39.2 15489 80.19 8. 2 71.58
46 7-Oct-93 | 19000 1.04 25 0.18 29. 0850 85.18 9. 7136 1. 40. 15529 80.14 60.9 1228 71.50
47 [ 03-Now93 | 19200 1.45 370 3 24 74 .25 .98 30. 0880 85.14 20. 7157 ] 0.311 2, 40 15570 80.09 62 22346 71.42
48 lov-93 { 19000 74 A .24 .75 28, 0908 85.10 9. 76 300 38 15609 80.04 58 22405 35
49 Nov-93 | 19200 5.94 26 .24 .62 26 093¢ 85.06 7 93 280 36. 15645 79.99 54, 22460 .28
[ 250  [24-Now-93] 19100 .43 48 .24 .29 5.0 09¢ 85.03 . 10 26.0 34. 15679 79.95 0. 22511 71.21
25 01-Dec-93 | 19000 7.39 47 270 3 2 56 .23 .06 231 0984 34.99 5. 1225 0377 24, : 15711 79.91 46. 22558 71.15
252 08-Dec-93 19100 7.05 48 .24 77 3.7 008 34.96 7241 247 . 15743 79.87 48. 22606 71.09
253 15-Dec-! 19200 7.08 34 24 5.48 24.4 03. 34,93 7257 25.4 . 15776 78.83 43, 22655 73.03
254 22-Dec- 18800 7.04 46 .24 8.19 25. 05 4.89 7273 26. 33. 15809 79.78 . 22707 70.96
255 29-Dec- 19200 .28 >4 280 3 19 62 .25 7.90 25. 083 34.86 290 0.294 26. 33. 15842 79.74 2. 22759 0.90
256 05-Jan- 19400 7.54 36 .04 .23 25.6 109 34.82 307 27, 4. 15877 79.70 53 22812 7083
257 | 12-Jan 19000 .34 . .56 26. 135 4.79 ] 24 21. 34, 159 79.65 53. 22865 10.76
258 _ | 19-Jan- 20000 7.7 .6 .87 26. 161 34.75 7 7342 21. 35! 15947 79.61 54 22919 10.69
259 | 26-Jan- 19300 7.7% 280 1 2 63 .42 .20 26. 188 4.72 ] 7359 | 0.335 27. 36. 15983 79.56 54! 22974 70.62
260 | 02-Feb-94 | 19600 7.63 £ .63 .42 25, 214 4.68 16 376 26. 35, 16019 7952 53, 23027 70.85
% 09-Feb-94 | 18900 .59 74 .84 .64 25. 1239 34.65 16. 392 26. 35. 16054 7947 514 23078 7049
262 Feb- 19300 .54 65 05 .86 246 1263 14.61 16. 409 25. 34.4 16088 79.43 50. 23129 70.42

263 | 23-Febd4 | 19400 | 767 68 3201 3 2 57 26 1009 240 1287 34.58 158 7424 _| 0404 25 338 16122 7938 48, 23177 7036 ]
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Samatosum Mine Humidity Ceft Data - Column 2 (Encapsulated 3 Layers}

I I T I
Analytical JSulohate P ; ] | Molay ] i
By Surface Area: Ratig; § ™ i Empirical Remaining Theoretical Remalnk
Acidty | Akalnity | 504 | Cumdstive | Remaing]  SO4 | Gumdstive NP CpenSystem | CumNP NP | Ciosed-System | CumiP NP
Leachaie | Weekly Acidity | Akairity | Suphate| Production | Production | Product] S04 s | Produi S04 AK amption | NP C ion | Consumgtion | _ Open. | NP Consumption | Consumption | _ Closes-
WeekNo.| Date [Recovered] pH | C En | coc0d | (cocod | 04 Rate Rate Rats | Pro Coof Rate | Procuction| /504 | MpHE | AtMeasuredpH | OpenSystem | Sysem | AbovapH65 | ClosecSytem | Syem
(i) | (oHunlis) | qumhosknd | (e | mol) oAy’ Mok ¥ | (moAkaiwi)” | (mokamar | (mokahaa' | (makay criginahy | makniid0™ | imatmdy gk ) tmaAkohvid )
132 | 21Aug 15800 | 7% 2 064 | 1005 | 41, 7397|8989 271 4866 42! 52. 10732 28 85. 15271 8047
133 | 28-Aug 19500 | 7. 285 057 | 746 3. 7432 | 89.8¢ 23.0 4889 36. a, 10775 36.22 72. 15344 | 8038
134 [04-Sep91 | 7500 | 7% 438 |22 [ 3 3 77 049 | 487 28 7461 898 89 4507 _| 0163 | 30. 343 10810 36.18 59. 15403 | 8030
35 | 11-Sep91 | 19000 | 7.1 258 068 7.86 27 _|_ 7491 89.77 95 4927 30, 381 10848 86.13 61. 15464 | 8022
36 | 18-Sep9i | 19500 | 1.7 260 087 | 1084 | 306 | 7521 8973 26,1 4947 31, 418 10889 86.07 62. 15527 80.14
137 | 25-Sep 81 | 19800 | 1.7 7 07 | 1383 | 31, 7553 8968 20 4968 ] 45, 10935 86.02 4. 15591 80.06
[ 138 | 02-0ct91 | 19400 | 7.9 W0 [ 3 | 40 77 26 | 1681 | 32 7585 | 89.64 ; 4989 | 0499 3, a3, 10984 8595 6. 15658 7998 |
39 [09-Oct 19500 | 7. 280 81 { 2085 | 323 7617 89.59 p 5010 3, 52 1037 85.89 65. 1573|7989
40| 16-Oct: 19300 | 7. 236 | 2489 | 327 7645 | 8965 | 2 5031 : 56. 1093 85.81 54 15788 | 7981
41| 230ct 19200 | 7. 4 290 | 2892 | . 7682 8951 5653 3. 595 152 85.74 4. 15852 79.73
142_[30-Octel | 19300 | 7.6 218 345 | 2206 | 32 7714 85.46 1 5074 3. 629 215 85.:66 3. 15915 | 7965
143 [06-Now-91 | 19800 | 7.5 235 | 300 | 4 3 400 | 3700 | 320 | 7746 89.42 0 5095 ] 66.2 262 85,57 52. 15978 7957
| 344 | 13-Now 19700 | 73 212 542 | 313 5 7177 89.38 210 5716 3, 616 u3 85.49 ] 16041 79.49
25 [20Nowdi | 19200 | 74 210 283 | 266 809 88.33 20, 5137 i3 569 11400 85437 3. 16104 7941
46| 27-Now- 9500 | 7.7 195 225 | 2142 84 89.29 20 3 3 52: 11453 85.35 53, 16168 1932
47| 04-Dec: 9200 | 75 210 | 3% | _4 kX 76 66 622 X 787 89.24 20, 78_| 0492 2 47 11500 85.20 54 16232 79.24
48| 11-Dec- 9500 | 7 208 61 490 | 2. 50, 89.20 19. %8 ¥ 444 1544 8524 60, 5293 79.16
38 118 0ecS 3700 | 7. 50 &7 357 § . 753 88.47 5.6 217 = 3. 1568 8548 57. 5355 75.08
50 | 25-Dec-91 | 19300 | T. 155 68 225 | 2. 795 a9, 174 234 27, 382 1624 85.14 535 404 79.02
51 | 01-Jan-92 § 19400 | 7. 162 [ 300 | 4 % 55 68 693 | 24 7982 80.10 163 5250 | 0423 | 258 35, 1659 85.09 50, 6454 7896
152 |08-Jan92 | 19300 | 7.0 180 57 | 1048 | 256 | 8008 89,06 167 5267 265 354 1604 85.05 1. 6505 78.69
153 | 15-Jan9 9100 | 7.0 160 145 | 1004 | 261 | 8034 89.03 172 5284 272 353 1730 85,00 3. 6558 7883
154 |22.Jan92 | 19700 | 7.4 162 138 959 268 | 8060 88.99 76 5302 279 36. 1766 84.95 54, 6613 7876
155 | 29-Jan92 | 19200 | 7. %5 |30 | 3 2 6 125 915 78 8088 88.95 18 5320 | 0320 | 286 36 1803 8491 55, 6669 78.68
156 | 05Feb92| 19400 | 7. 170 1.16 899 20 115 | 8891 7. 5336 28. 361 1839 3486 55 6724 7661
157 | 12-Feb92 | 19200 | 7. 183 1.05 882 361 142 | ssss 7! 5355 7. 35, 1874 4,82 4. 6778 7854
158_ | 19-Feb92 | 19700 | 1. 165 095 866 2. 168 | 8884 7. 5373 7.4 35, 1908 4.77 3. 6832 7848
159 |26 Feb92 | 19600 | 7. 161 [ 290 | 2 20 61 085 849 25! 194 88, . 5350 | 0315 7.4 34, 1944 4.73 3, 6885 7841
160 | 04-Mar 19000 | 7. 170 084 833 21 22; 88.77 18 5408 29, 36, 198 4 68 7 6943 7833
161 -Mar- 9100 | 75 190 684 618 23 3267 8873 197 5428 312 38 2619 3463 2 7004 7826
162 | 18-Mer-92 | 19400 | 7.9 175 083 5,02 9 284 88.68 5449 333 204 12060 3458 657 17070 7817
163 |25Mar-92 | 19100 | 15 190 |30 | 2 18 82 083 7 .86 38 } 88.64 7 5471 | 0222 | 353 424 12102 34.52 69.9 17140 78.08
164 | 01-Apr92 | 18000 | 7.3 25 083 60 5 5 88.59 2 494 389 43¢ 146 34.47 709 7210_| 7799
165 | 08-Apr-92 9200 | 7.2 185 104 34 38 83.54 ) 5517 365 445 190 5441 720 7282 77.90
166 | 15-Apr-92 5000 | 7.4 200 A4 0.08 3423 8849 234 5540 7. 46.0 2236 34.35 73. 7356 77.81
167 | 22-Apr-62 7200 3 208 |4 | 3 26 87 125 | 108 36.2 459 | 88.44 2338 5564 | 0267 | 373 47 2284 34.29 Tad 17430 ki)
168__| 29-Apr 700 | 75 200 124 | 102 356 465 | 8840 234 5587 37, 46, 2330 34.23 73.0 7503 7762
169 |06-May-92| 19400 { 76 200 123 | geb 35, 8530 | 8835 i 5610 366 451 2375 34.18 7.9 7575 7753
70 [13May-92] 19000 | 74 191 1.2 908 346 8564 8830 27 5633 360 438 2419 34.12 708 7645 7144
171 |20May92 | 18700 | 7.3 204 | 380 ] 3 21 84 122 851 340 | 8598 | 8825 24 5656 | 0240 | 354 427 12461 84.06 69, 7118 77.35
172 | 27-May-52 | 19200 5 1.33 8389 34 8632 | 8821 226 5678 358 432 12505 | 840 69.9 7785 71.25
73 |03-dund2 | 19100 44 927 344 | 8667 | 8816 226 701 353 43¢ 2548 B3 96 .2 7885 | 71.47
[ 178 [ 10-dmno2 | 19200 56 965 345 5701 88, 227 723 36 A 2592 B3.90 704 7926 77.08
76| 17-3un 92 { 19300 420 | 4 2 83 67 0.03 34, 736__| 8807 22 746_| 0278 | 36. 44 2637 3,84 70, 799 | 7699 |
76 | 24-3un-62 {19000 47| 1029 4. 770 | 880 32, 769 35¢ 44 12681 837 69. 8066 | 7690 |
77__| O1-jugz | 19200 126 054 | 33 8804 87 97 73 791 35, 444 12126 83.7 689 8135 | 7681 |
78 ] 08092 | 19500 106 | 1079 | 33: 8837 8793 21 5813 3¢ 443 12170 836 68. 18203 76.72
179 | 16092 | 19600 0 | 2 2% 77 085 04 | 327 | 88iC 7.88 21, 5834 | 0324 | 34 442 12814 8361 61. 18270 76.64
180 | 22-0 1920C 096 | 1229 | 334 | 8903 7.84 22 6856 34, 46,1 12860 8355 656 18339 76.55
181 | 29392 | 1860 107 354 | 341 | 8937 7.79 22.4 5879 35! 480 2908 8349 70.0 18409 76.46
182 | 05-Aug 52 | 1290 19 478 | 3 as72 7 74 22 5302 36! 499 2958 8343 71.4 18430 7637
83 Aug92 | 2000 30 ] 3 37 82 30 503 | 35, 9008 | 87.69 23.4 5925 | 0433 | 370 517 3010 | 83.3¢ 72.7 18553 76.27
154 92 | 1920( . 1456 | 34 304 65 226 5948 363 437 3060 83.30 71, 18624 76.18_
185 | 26-Aug 5400 07 | 1308 | 34 8077 760 22§ 5970 357 [1&] 3107 8324 70. 18695 76.09
186 _ | 02-Sep-92 | 19000 096 161 | 336 3110 755 2. 5992 350 456 13153__| 831 69 18764 76.0%
187 ep-92 | 19500 %0 | 2 24 78 084 014 | 330 5143 75 1.7 6014_] 0295 ] 343 436 13197 831 67 18832 7592
188 | 16-Sep-92 | 19000 084 059 | 337 9177 37 4 7X] 6036 35. 4. 3241 | 830 €93 18901 75.63
189 | 23-Sep 62 | 19200 083 | 1104 | 344 | 921 4 26 6059 35, 46, 13287 830 708 18972 75.74
190 [ 30-Sep 82 | 1910 0.83 149 | 3. 9247 3 23.1 6082 36. [12 3335 82.95 2. 19044 7665
191 | 07-Oct92 | 1900 460 | 2 23 87 0.82 156 | 358 9287 3 I 06 | 0320 | 31 8, 3383 8289 73, 19118 76.55
192 | 140ct92 | 1910( 054 | 1288 | 3 8316 21 | 2 28 35, [ 3430 8283 69 19187 76.46
193 | 21-0ct92 | 19700 05 | 1322 | 33 9347 23 20, [ 2. (73 3474 82.77 64 19251 76.38
194 | 28-0ct92 | 19200 A7 387 | 29 9376 | 8. 3. 167 30. (<3 3518 82.71 5. 19310 7531
195 | O&-Now-62 | 19700 40 | 3 Y] & 28 451 | 26 3403 7. 17 185 | 0518 | 28, . 3659 | 8266 4. 19365 7524 ]
196 | 11-Now92 | 19100 2T 365 | 76 5430 1 17. 5203 28, . 3600__|_8261 4. 15420 7517
197 | 18-Nov-02 | 19500 27 | 1478 | 2 457 7.08 174 5220 Fik 1 3642 __| 8266 4.6 19474 76.10_|
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Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

] 1 L ] 1
Dissolved Metais*: Motal Leach Rates: Cumutative Metal Leach Rates:
Antimorry | Arsenic | Copper fron Load | Menganess |  Siiver Zinc | Artmony | Arsenic Copper ron Lead Mangenete | Siiver Zinc Antimony | Arsenic | Copper fron Lead | Menganese |  Siiver Zinc
WeekNo| Date | DSb |DAs| DCu | D-Fe | D-Pb | D'Mn | D-Ag {DZn|] DSb | DAs | DCu | DFe | D-Pb | OMn | DAg | D2n | DSb | DAs | OCu | DFe | DPb | DMn [ DAg | D-Zn
mot) | moh) | emoh) | (mold | tmoh) | (moh) | (moh) [ emoly | crorom | iowrond | imorom | v | ennoa | inonoma | (oo | moroa | k) | (A | (mpa | o) | Gnph) | enphg) | mo [ o
C & Feb-89 | N 72E-03| 4.56-03] 1.7E-03] 2.7E-03 | 3.8E-04| 7.06-02| 7.66-05] 1.1E-02
15-Feb-89] 0.019 | 0.012] 0.005 | 0.007 | 0.061 2604 | 003 | 7.2E-03| 4.5E-03 | 1.7E-03 | 2.7E-03 | 3.8E-04 7.6E-05 | 1.1E-02| 1.4E-02|9.1E-03| 3.4E-03 | 5.3E-03 | 7.6E-04| 1.4E-01| 1.5E-04] 2.3E-02
2 22-Feb-89] 0. .005 | 0.062 | 0.005 | 0.00 2E-04 | 0.04 | 6.6E-03 | 2.1E-03 | 6.2E-04 | 2.1E-03 | 4.1E-04 2E.05| 1.6€-02[2 1E-02[1.1E-02[ 4.0E-03| 74€-03[1.26-03| 2.1E-01| 23E-04[ 3.9E-02
3 1-Mar-89 | 0. 004 | 0.002 | 0.005 | 0.00 2E-04 | 0.06 | 4.6E-03| 1.76-03 | 6.3€-04 | 2 1E-03 | 4.2E-04 4E-05 | 256-02| 2.6E-02] 1.3E-02| 4.76-03 | 9.5€-03 | 1.6E-03| 2.8€-01|3.2E-04] 6 4E-02
4 &Mar-89 | 0.007 | 0.003 | 9E-04 | 0.008 | 0.00 2E-04 | 0.07 | 2.9E-03| 1.26-03 | 3.7E-04 | 3.3E-03 | 4.1E-04 2E.05 | 2.9E-02 | 2.8E-02| 1.4E-02) 5.0E-03 | 1.3E-02 | 2.0E-03| 3. 5€-01 | 4.0E-04] 9.3E-02
15-Mer-89] 0.007 | 0.002} 0.001 | 0.005 | 0.00 2E-04 | 0.08 | 2.7€-03| 7.8E-04 | 3.9E-04 | 1.96-03 | 3.9E-04 8E-05| 3.1E-02| 3.1E-02| 1.5E-02| 5.4E-03 | 1.5€-02| 2.4E-03| 4.2E-01]4.8E-04] 1.2E-01]
22-Mar-89| 0.005 | 0.002 | 7E-04 | 0.005 | 0.00 2E-04 | 007 | 2.1E-03 | 8.4E-04 | 2.9E-04 | 2.1E-03 | 4.2E-04 8.4E-05 | 2.9E.02|3.3E-02 1.6E-02] 5.7€-03 | 1.76-02 | 2.8E-03| 4.9E-01 | 5.6E-04] 1.5E-01]
29-Mar-89 4E-02|1.6E-02] 6.1E-03 | 1.8E-02 | 3.0E-03 5.6E-01|6.0E-04| 1.7€-01)
[] 5-Apr-89 5E-02| 1.7€-02{ 6.66-03 | 1.9E-02 | 3 2E6-03| 6.3E-01 | 6.4E-04} 1.9E-01]
] 12-Apr-89 - 5E-02{1.7€-02| 7.0E-03 | 2.06-02| 3 4E-03| 7.0E-01 |6.9E-04] 2.0€-01]
10 | 19-Apx-89] 0.002 | 0.002] 0.003 | 0.005 | 0.001 2E-04 | 0.09 | 8.2E-04 | 8.2E-04 | 1.4E-03| 2.1E-03 | 4.1E-04 82E.05] 3.76-02] 3.6E-02) 1.8E-02| 8.4E-03 | 2.2€-02 | 3.8E-03| 7.76-01 | 7.7€-04] 24E01 |
. 3.7E-0Z| 1 9E-02| B8BE-US | 7 3E-0Z | TE-US| BAE-UT |8 1E-U4]| ZOE-UT]
T Meay-89 8E-02| 1.9E-02| 6.3€-03 | 2.4E-02 | 4.3E-03| 9.1E-01 | 8. 5E-04] 2.7EC
70- OE-02| 2.0E-02] 9.7E-03 | 2.5E-02 | 4.5E-03] 9.8E-01 | 8.9E-04) 2.9E-01|
1§ﬁﬁ=m 0.001 | 0.005 | 0.001 2E04/0 . D 6 ZAWWB 42504 BAED5 | 25602 |4.16-02|2.3E-02] 1.0E-02 | 2.7€-02| 4 9E-03) 1.1E+00|0.8E-04| 31E-01]
24N p [ . 3E-(
6 |31 -May-89 E 4E-01]
17 7-Jun-89 3  6E-(
18 | 14-Jun89] 0,005 {0.002] 0.001 | 0.015 | 0.001 2€-04 | 0.09 | 2.1E-03 | 8.2E-04 | 4.5E-04 | 6.2E-03] 4.1E-04 8.2E-05] 3.76-02 4.0E-01
19| 21-Jun-89 41EQ
#9__ | 28 durB3 2901
21 | 5-Juk8g - \ 4 3E-01]
i 12-J [ 0.005 ] 0001 | 5€-04 | .oqu T0001 | [2E04] 003 | 29E03]| 42604 | 2.1E.04] 21E-03T 42E-04] | 8.3E-05] 1.26-:02 E.su
23 19-Ju-89 [ [ I ] ] i T ; J 4.6E-01)
24 | 26-Ju89 l ] I I \ | 4.7E-01]
25 | 2Aug89 1 1 ] | ] I | | 4.9E-0
26 §-Aug-89 | 0.005 10.001 | 0.004 | 0.005 | 0.001 | 2E04 | 0.1]21E-03]4.2E-04[1.7F-03] 2 1€-03 | 4.2€-04 ] 84E-05[ 42602 $3E-0
27 Aug-89  5.5€-01)
28 123-Aug 89 §.6E-01]
25 | 30-Aug89 58E-01)
30 | 6-Sep-89 | 0.005 | 0.001] 0.001 | 0.035 | 0.001 2E.04 | 0.07 | 21E-03| 4.2E-04 | 5.0E-04 ] 1.5€-02 | 4.2E-04 8.4E-05] 29602 AE-D1 |
31| 13-Sep-89 2E
2| 20-Sep-89 | 6.3E-01)
3_ | 27-Sep 89 3E-01
-89 02 4E-01)
35 | 11-Oct89 02 5 5E-01
36 | 18-0ct89 0: | 6.5€-01]
37 | 25-0ct89 02 ! | 6.6E-01]
38| 1-Now-89 | 0.003 | 0.002 | 0.002 | 0.018 | 0.001 2E-04 | 0.06 | 1.3E-03] 8.4E-04 | 6.3E-04 | 7.6E-03 | 4.2E-04 8.4E-05 | 2 56-02|6.7E-02|3.2E-02| 1.9E-02] 1.1E-01|1.0E-02| 2.7E+00| 2.0E-03] 6.9E-01]
39 | 8-Now-89 7E-02|3.2E-02| 2.6€-02| 1.1E-01| 1.0E-02| 2.8E+00|2.1E-03] 7.0EC
40 ov-89 8E-02|3.26-02| 3.4E-02] 1.1E-01] 1.1E-02| 2.9E+00| 2.1E-03] 7.1EC
4 22-Nov-89 [6.86-02]3.26-02| 4.1E-02 1.2E-01] 1.1E-02| 3.0E+00|2.2E-03| 7.2E-01]
42 v-89] 0.002 | 0.001 0.07 | 0.0t | 0.001 2E-04 | 0.06 | 8.4E-04| 42604 | 2.9E-02] 4.2E-03] 4.2E-04 8.4E-05 | 2.5E-02 | 6.9E-02| 3.36-02| 7.1E-02] 1.2E-01| 1.1E-02| 3.0E+00 | 2.3E-03) 7.5€-01]
43 6-Dec-89 OE-02| 3.3E-02] 8.5E-02 1.26-01 | 1.1E-02| 3.1E+00| 2.3E-03| 7.6£-01]
44 | 13-Dec-89 7.0E-02| 3 3E-02| 1.06-01 | 1.36-01 | 1.26-02] 3.2E+00 | 2.3E-03| 7.7E-01]
45 | 20-Dec-89 7.0E-02| 3.4E-02| 1.1E-01 | 1.36-01 | 1.26-02 3.2E+00| 2 4E-03| 7.9€-01]
46 | 27-Dec-89]| 0.002 | 0.001] 0.07 | 0.032 | 0.001 2E-04 | 0.06 | 8.3E-04 | 4.2E-04 | 2.9€-02 1.3E-02| 4.2E-04 8.3E-05| 2 5E-02|7.1E-02{34E-02] 1.4E-01] 1.5E-01] 1.2E-02| 3.3E+00| 2.5E-03] 8 1E
47 3-Jan-90 7.2€-02[ 3 4€-02| 1.56-01 1.56-01] 1.36-02] 3.4E+00| 2.5E-03] 8.2€-01
43 0-Jan-90 7 2€-02| 3.4E-02] 1.6E-01| 1.5€-01]1.36-02| 3.4E+00|2.5€-03] 8.3E(
29 7-Jan-90 €021 356071 17F011 16F-0111 3F.012] 3 SEHRNN 7 BE-N31 B AF-07 |
50 | 24-Jan30 | 0.002 |0.001 | 5E-04 [ 0.005 | 0.0071 2E-04 | 0.05 | 84E-04| 4.26-04 | 2.1E-04| 2.1E-03| 4.2E-04 8.4E-05] 2.1E-02]7.3€-02{ 3 5E-02] 1.7€-01] 1.6€-01] 1.36-02[ 3 6E+00]2.7E-03 8.7€-01}
51 |31-Jan30 7 4E-02|35E-02( 1.76-01 1.66-01] 1.4E-02| 3.7E+00 | 2.7E-03| 8 BED1]
52 7-Feb-90 7 4E-02| 5.5E-02] 1.7E-01 | 1.06-01 | 1.9E-02) 3.7E+00| 2.86-03 B.9EA
— 53 | 14-Feb%0 [ 7.5E-02| 3.6€-02| 1.7E-01| 1.66-01] 1.4E-02| 3.8E+00 2.8E-03 9.0€-01]
54 | 21-Feb90| 0.002 | 0.001] 56-04 | 0.005 | 0.001 2E-04 |0 . 5 82 AE-04 2.E-04 2. 4.1E-04 8. 2.1E-02| 7.5E-02] 3.6E-02] 1.7€-01| 1.7E-01 | 1.4E-02] 3.9E+00[2.9€-03] 9.26-01]
55 | 28-Feb-90 6E-02|3 6E-02] 1.76:01| 1.7E-01 | 1.5E-02| 3 9E+00| 3 OF-03| 9. 3E-01]
56 | 7-Mar-90 6E-02| 3.6E-02] 1.7€-01] 1.76-01| 1.56-02] 40E+00| 3.1E-03] 9.4E-{
57 | 14-Mer-90 7.7E-02|3.7E-02| 1.7E-01] 1.7EC
58 | 21-Mar-90] 0,002 | 0.001 | 0.001 | 0.005 | 0.001 0.001 | 0.05 | 8.36-04 | 4. 1E-04 | 5.8E-04| 2.1E-03| 4.1E-04 4.1E-04 | 21E-02§7.7E-02| 3.7E-02} 1.76-01 | 1.7E
59 | 28-Mar-90 7.86-02| 3.7E-02] 1.7€-01] 1.7E
60 4-Apr-90 TEL
(1] 11-Apr-50 TEA
62 | 18-Apr001 0002 10001] D002 | 0008 | 0003 0087 | 0.04|82E-04|4.1E-04 [94E-04 [20E-03 [1.2E03 41E04 | 1.6E-R .BE
63 | 25-Apr-90 |.8E-{
64| 2May-30 8E-01[1
[ 65 [ 9-May50 BE-01[1.9E-02)

* if values were rop as< ion kmit, 1/2 the detection kmit is shown in tisics and was used in subsequent csiculations. Vorsion §.0 - Mar 11, 1996




Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

1 ] i | ] I ]
Ansivtics] s; Sulphate P i ] I Molar NP Consymption; .
. By Suface Area: Ratio: | Theoretioal Empirical Remaining Theorstical Remaining
Acidty | Abalinity S04 | C SO4__ | Cumutati NP Open-System Cum NP NP Closed-System | CumNP. NP
Leachate [ Weeidy Acidity ity | Suiphate] Production | Producti S04 s Produch 504 Ak | C tion | NP Consumption | Coneumption | open | NP Consumption | _Closed-
Week o] Dae JK 5| pH | Conductiviy] En_| {cec0s | @wcod | @os Rate Rate Rate__| Produds X Rt | Production] A04 | MgHE [ MM pH | CpenSystem | Systaem [ AbovepHBS | ClosedSystem | Sysom
o) |pHunts) | wmhotkm) | ) | meh)' | moAy mgh)’ Pry (g™ | (mpAoi)" ] (mokg) | orginel) |} (moMn2Mdg” | (mgim2) (mpghi) [ modgiiy | %) | (mpkpi) (mpApwk) [
264__| 02-Mar 9400 | 741 68 25 52 24.4 312 8455 | 16. 7440 25. 3.7 16156 | 79.34 49.7 23221 70.30
265 | 09-Mar-94 | 18900 | 7.56 82 25 .95 24.9 337 8451 16.4 7457 26 337 16189 79.30 50.7 23278 7023
266 SMar-04 | 19200 | 7.44 76 24 39 25.4 362 448 16.7 74T 26. 336 16223 79.25 51, 23328 70.17
267 - Mar-94 | 19000 | 754 79 30| 3 8 €2 23 82 25 388 444 17, 749 0289 27, 136 16257 79.2 52 23382 70.10_
268 | 30-Mar-04 | 18800 | 75 65 54 74 25 4 3441 16. 7507 26. 2.7 16289 79. 52 23434 70.03
269 | 06-Apr 18900 | 7.05 68 85 7.00 25 439 3437 ] 7524 26 7 1632 79, 5i. 23485 69.97
270 | 13Apr-84 | 18900 37 184 16 59 25 465 3434 16. 7541 26. 30, 16352 79.09 50, 23536 €950 |
27 20-Apr- 19000 | 7.32 168 30 | © 15 3] 47 A7 25. 490 4.30 . 7551 | 0236 26.2 20, 16382 79.05 49 23586 6984 |
72| 27-Apr 19400 3 43 06 20 25| 515 84.27 0 7514 268 1. 16413 7901 51, 23638 €9.77
75 joA-Mmyoa | 19900 | 706 73 5 2 = 542 1 84x . 7592 77 2. 425" | 7807 53 3691 | €9.70
74 1-Mey-04 | 19300 | 726 45 24 25 27 569 14.19 79 7610 28.4 3.4 16478 76.93 55, 3747 €963
275 8Mey94 | 19300 | 741 69 400 2 15 67 0.64 27 28 597 34,16 184 7628 | 0215 ¥ 4.6 1651 78.88 7 3804 69.56
76 | 25-May-94 | 19200 | 7.27 192 0.8 94 28 625 412 18. 7647 29.3 344 1654 768.84 7, 3862 69.49
77__{01-Jun94 | 18700 | 767 207 0.8 ! 2822 1654 12,08 18, 7665 29.4 3. 16582 78.80 79 3920 69.41
278 | 08-Jun- 19000 | 7.27 193 08 27 283 2 34.04 18. 7684 28, 33, 16616 7875 58. 3978 69.34
279 | 15-dun- 19000 | 1.37 183 250 | 2 12 69 0. 494 28.4 7i0 34.00 76 7703 § 0.167 25 3. 16549 787 58 4037 69.26
280 | 22-dun 18900 | 7.28 210 0.8 25 28 738 33.0€ 18. 772 29, 33.7 16683 7867 7. 4094 69.19
281 | 29-Jun 19300 | 75 87 0.8 56 27 766 3.9 18. 7739 38, 337 5717 7862 7. 4151 €9.12
282 | 060494 | 19500 | 7.36 3 0. 87 27 794 89 B 7757 28 33, 5750 7858 56.4 4208 69.04 |
283 | 131404 | 19000 | 7.45 4 265 2 15 66 ] 17 27 21 85 7 7775} 0218 28. 33, 5784 78.54 55, 4264 6897
284 | 20-0484 | 19000 | 7.37 73 0. 17 7 348 81 7 7793 28. 33, 16818 78.49 55, 24319 68.90
285 | 27-JUk94 | 15300 | 7.15 230 08 37 7 75 53.78 7 7811 28. 33 16851 7845 55] 24378 6863
286 | 03-Aug 94 | 19100 | 7.05 178 0.82 A7 7 2 902 74 7 7829 28. 33, 16885 7841 558 24431 68.76
Meximum 20000 30 936 42 | 13 | 1020 | 445 529 3867 | 1687 | 11902 90,77 1110 7829 | 0896 175.7 2124 16885 99.73 3492 24431 9955
|wi 7500 30 125 801 0 12.0 56 0.00 4387 7. 169 83.74 - 11| 0.16 240 29.8 212 78.4 [ 349 68.76
|Mean 19107 52 254 69 3 437 118 27 1691 41 7305 90.02 2 4805 | 0386 43 63 6 0505 £6.57 85. 15044 80.76
}&dan 19200 | 750 222 380 | 3 36.0 87 Z4 1272 35, 7746 83.42 22. 5095 | 0335 35. a8, 1287 8557 69.6 15978 7957
Mean Last 8 Weeks 19133 | 1.28 170 367 | 4 217 67 58 8.91 27, 10837 85.19 } 7128_| 0316 28, 36, 5507 80.17 55 22262 7153
75% Remaining (Wis) 517 360 159
[50% | Q (Wks) 1179 901 548
75% Remaining (Wks) 184 1443 898
0% Remaining (Wks) 250 1088 1247
** If measured suiphate, akal and/or acidity values were llable, dats was P d from existing data and used in subsequent equat

* ¥ ynluns voare re~orsd a5 2 cite tica Fmit 172 the d=te~ticn mt is thomen in #alics and was tced in suhsaruant raluistions ve 5.0-Mar 11, 1996




* ¥ values were reported a3 < defection kmit, 1/2 the detection kmk is shown in Risics and was used in subsequent calculstions.

Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)
l
IDlnolv--d Motals*: Metsi Leach Rates: Ci lative Metai Leach Rates:
Antimony | Arsenic | Copper fron Load | Menpanese | Silver Zinc | Atimory | Arsenic Copper ron Lead Manganese | Siver e Antimony | Arsenic Copper ron Lead | Manganese| Siver Zinc
WeekNo| Date | 0Sb | DAs | D-Cu| DFe | O-Pb | DMn [ OAg | Dzn| DSb | D-As | D-Cu | DFe | DPb | D-Mn | DAg | DZn | DSb [ DAs | DCu | DFe | DPb | DMn D-Ag | DZn
mgh) | () | () | (mgh) | (moh) | (moAy | (moh) | (moh) | tmorr | imorom | oy | tgh | (st } (ot | gt | (gt g | mokg | mohp | (mohg) | (mokg)
2| 21-Aug-81 3E-01] 6.56-02] 11E+00| 3.2E-01 3E-02] 14E+00
33| 26-Aug-91 AE-01]6.6E-02] 1.1E+00] 3 2EL  3E-02| 1.4E+00
34| 4-Sep-91 0,005 0011 | 0.01 0.031 | 0001 6.01 8.1E-04 | 1.8E-03 | 1.6E-03 5.06.03 | 1.6E-04 | 1.2E-03| 1.4E-01]6.7€-02] 1.1E400] 3 2E 3E.02| 1AE+00)
35 [ 11-Sep-9t 4E-01|6.76-02| 1.1E+00| 3 2E-  3E-02| 1.4E+00
36 | 18-Sep-91 AEL  3E-02] 1.4E+00)
37| 25Sep9 AEL 3E-02| 1.4E+00)
38| 2-0ct91 0.002| 0.001 | 0015 0.0054 | 0.001 | 0.01 8.4E-04 | 5.96-04 [ 6.36-03 2.3E-03] 4.2E-04 | 2.3E-03| 1.4E- 4E-02) 1.4E+00
39 | 9-0ct91 AEL  4E-02] 1.4E+00
40 | 16-Oct-91 AE  4E-02| 1.4E+00
(RS A= 2
14 6-Now™ 0.003 7002 0.06 U037 [ T 00T [ 007 1.3E-0378.6E-04 [26E-02 1 4E-03 T4.3E-04 2 4E-03] 1 4IE0U 7. SE-02| 1.4E+00]
144 {13.Now-91 \ TAEO1] ¢ .0e-02] 1. )| 3.9E-01 |25E-02| 1.4E+00
145 | 20-Now-91 SEL 3£-02| 1.1E+00] 4.0E-01 {8 1E-02| 6.4E+00| 2 5E-02| 1.4E+00
146__| 27-Nov-91 “SE-01}1-3E-02| 1.1E+00] 4.1E-01]8 2€-02 8 4E+00{2 6E-02] 146400
147 | 4Dec-91 0.002 | 0.003 | 0.018 0.0013 | 0.001 | 0.01 8.3E-04| 1.1E-03 | 7.56-03 5.4E.04 | 4.26-04 | 3.1E-03] 1.5E-01| 7.4E-02 1.1E+00] 4 2E-01] 8.3E-02] 6.4E+00| 2 6E-02] 1.4€+00
148 | 11-Dec- SED1|74E-02[1.1E+00] 42E-018.4E-02] 6.4E+00]2 6E-02| 1 4E+00
[ 129 | 18-Dec- 5E-01) 7.5E-02] 1.1E+00] 42E-01 |8.AE-02| 6.4E+00] 2 6E-02] 1 4E+00
50 | 25-Dec-! SE01]7.56-02| 1.1E+00| 4 2E-01|8.6E-02| 6.4E+002 7E-02] 1. 4E+00
51 1-Jan92 0.001 | 5€-04 | 0.005 00024 | 0.001 | 0.01 4.2E-04| 2.9E-04 | 2.1E-03 71,0603 | 4.9E-04 | 2.66-03| 1.6€-01] 7.66-02| 1.1E+00] 4. 2E-07|8.6E-02] 6.4E+00{ 2 7E-02| 1.4€+00
52| 8-Jan92 SE.01]7 6E-02| 1.1E400] 4.3E-01| 8.76-02| 6.4E+00] 2 7E-02] 1 4E+00)
53 | 15-Jan-92 5E-01] 7 6E-02] 1.1E+00] 4.4E-01 | 8.8€-02| 6 4E+00]2.7E-02] 1.4E+00
154 | 22-J8n372 )i i 1 ] "5‘55'“'!55'23’ 1E:00] 4.4E 04 | 806 0| £ AE+0N0 |9 AE.00] 1 AF 400
155 | 29-Jan-92 0.001 | 6E-04 | 0.05 0,003 | 0001 | 0.01 A2E08 | 25E0A [ 29021 [1.2E-03 [42E-04T27E-03]1.5E-01|7.76 021 11E400 4 6E-018.9E-02| 6.4E+400{2.8E-021 1 4E+00
156 | 5-Feb-92 i :  D— =1 ¢ &E.n1177E-02] 1.1E+00] 4.7E-01 | 9.0E-02] 6.4E+00]2.8E-02] 1.4E+00
157 | 12-Feb-92 +6E-01]7.7€-02] 1.1E+00] 4.8E-01 | 9.1E-02] 6.4E+00)| 2.8E-02] 1.4E+00
158 | 19-Fet.92’ | ,_;E—G"'J’E—%! {E+00! 4 0E-01 10.2E-021 6.4E+0012.9F-02] 1. 4E+00
159 | 26-Fet-92 ] 0.001] 0004 | 005 | 0,002 [ 00011 0.01 | 4.2E-04 |1, m}—‘a.ﬁeu'rtzswfz.zeor 1,61E-01]7.8€-02] 1.1E+00 .36-02{ 6.4E+00| 2.9E-02| 1 4E+00)
160 | 4-Mar-42 ' ] T THED]7.86.00 400 3E-02] 6.4E+00|2.9E-02{ 1 4E+00]
€ 11-Mar 6E-01[7.8E-02] 1.1E+00] ¢ 4E-02 6.4E+00] 3.0E-02 .4Ewoi
2 | 18-Mar-82 6E-01]7.86:02] 1.1E+00 6E-02] 6.4E+00] 3.0E-02 1.4E+00
3 | 25-Mer 0.001 | 5E-04 | 005 0.002 | 0.001 | 0.01 4.1E-04 | 2.1E-04] 2.1E-02 8.3E-04 | 4.1E-04 | 3 1E-03] 1.6E-01]7.9E-02] 1.1E400  6E-02| 6.4E+00] 3.0E-02] 1.4E+00
54 1-Apr-92 BE-01]7.9E-02] 1.1E+00 .
[ 165 | 8-Apr-92 6E-01| 7.9E-02 1.1E+00
166 [ 15-AlY-07 ‘ [ 1.6E-01]7.0E-02| 1 1E+400
167 | 2-Aor-92 1000110.001 10057 [0.002 T0.001 T 0.011 A AGE-04 26021 [SIEOATRIEOI T IE-0T{8.0E-02| 1.1E+00] ¢
168 AL. 2 1 | | | | | | | | ! 1 THAE01] 8-6E-02] 1.4E+00
168 | 6-May-Q2 \ [ T T |1.1E-01[8.1E-02] 1.1E+00
170 | 13-Myy-52 | L I | I {71E-01]8,1E-02[ 1.1E+00
; m—,ﬁ: ai |u.003+75-u|| 05 0003 T T 0T 1 TIT 'i I1.2E-03T2.85-04T2.OE-02’;—‘1.254)3'|‘4.1E—04' ﬁe-osr'w’rz 26-02| 1.1E+00
7 27-May-92 | | | | | | | | T 1 71E-01] 8.96-02| 1.1E+00
7 3 Jun-§2 | \ T 1.7E-01[B4E-02] 1.1E+00
[ 1T, 10-Jun92 | | | | | I I | T T 7L AE-02] 1E+00) 7
[ 175 | 17-n92 1 0.004 TSE-04 [0.05 | 10.002 [o00110.01 1 I1.76-03[21E04 | 296-02| | 8.4E-0474.26-04773 6E-03 1. 7E-01] 8.6E-02; 1.1E400
76| 24492 | | | | ] ! ! \ 1 YE-01|8.7E-02] 1.1E+00] 1
[ 177 1-Ju-92 T I 1 17E01| 87602 1.1E+00
[ 178 | w92 | | | | | N T T T.7E-01|8.8E-02] T1E+00
7?1 10.003]0.603 T0.05 [0.001 [ 00017 0.02 | [ 13603 [1.9E03 | 2402 [ 4.26-04T4.26-04 1.0E-02[1.7E-01} 8.9E-02] 1.1E400 i
80 22-Jub-¢ | | | | | ! T | I T | [AVEL DE-02( 1.1E+00
18 29-Juk97 I [ | I T \ \ 1.8E-01]9.1E-02] 1.1€+00
2 5-Aug-92 | | \ \ | [ | I 7  1.8E 1E+00
33 [ 12-Aug92]. ] 0.003 | 5€-04 [ 0.05 | [0.001 Jo.007 1001 [ 13EDI22E04 1226021 [ 4.3E-04 [43E-04 [0S0 | 1. E+00] ¢
34 | 19-A0-92 \ | | | | | \ T ‘ . 1E400] ¢
85 | 26-Ang92 T AE+00] ¢
gg 2}-5&92 I ‘I | I‘ i Il L1 ] AE400
Sep- 0.002 | 5E-04 | 0.05 0.001 [0081 I 0 | [B4E-04 | 21E-04 | 2.9E-02] | 4.26-04 [ 4.2E-041.8E-03[TT E: 1E+00
B8 | 16-Sep-92 ! ] 1 1 ] I } 1 I ] T ¢ [.- N LAE+001
89 | 23-Sep-92 ] | | ] ] ] | ] I | ] I ] ] L1E+00]
190 | 30-Sep92 | | | [ i r ) ' ) ) N T ; L1E400} 9.
19 7-01 0.003 [0.00110.05 | T0.001]0.001 J0.011 [1,25-03['4.1E4)4I'2.1E-02I—|'4,1E-04'|'441E-04"3,25—03‘ |.8E-01) 1E+00] !
92| 14Ca-32 I \ | | \ ] I I | T T I 7 T 1E+0] 9.
93 | 21-Cct-92 T 1 1 1 T kR AEH00] ¢
[ 194 | 280ct92 1 [ | | | | | 1 RIS
95 | 4Nw92 [0.003] 5€-04 ] 0.06 | [0.001 [0.001 JO I [1.36-03 z,1m_lm‘1'4,35-04ﬂ.4£-03' ) AE+00] 9.
| 196 | 11-Nowviz) ] ] I I I 1 I T ¥ N 1 1 1 n 1. 1.05 ¢ AEB0] 3.
197__| 18-Now-92] 1 I 1 1 ] 1 ] 1 | 1 | | 1 [ | 1E+00] 1.
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Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 5 Layers)

i | 1 | 1 |
Dissolved Metals®: [Motal Leach Rates: Cumulative Metel Leach Rates:
Artimony | Arsenic | Copper ron Load |Mangerese| Siver | Zinc | Aemony | Arsenic Copper ron Lead | Manganese| Siver Zinc Mangenese |  Siiver Zinc
WeekNo.| Dote | DSb |DAs| D-Cu| DFe | O-Pb | DMn | DAg [DZn]| DSb | DAs | DCu | DFe | DPb | DMn | DA | D-Zn D-Mn | D-Ag | D-2n
@A) [ | o) | (o) [ () | (mot) | (moA) | (mpA) | tmosork | imotond | (morod | (motodg | (MOTOR) (mghgiw) | (mpiciw) | PR fmakeny | fmatad | fmake)
66| 16-May-0|"0:0027] 0.001 I'6€-04 [70.0057) 0.00% 07001 0,02 | B4E-04] 4.26-04 | 256-04| 2.1E-03| 426-04 |1 4.26-04 | 84£- 03| 82602 [4-7E+00]5.7E-03 10E+00
67 |23-May-90 PR . I I 1 | _ | I —— {8  OE-02] 4 8E-+00| 5.9E-03| 1.0E400
68 | 30-May-90 T T T — | [4.9E+006.1€-03| 1.0E+00)
69 | 6-hun-90 ] ] I \ | 1 [ ] T T T {8 [4.9E+00] 6.4E-03| 1.0E400
70 | 13-4un-90 | 0002 | 0.001 | 0.009 ] 0o | 0001 0.17 | 0.001] 0,01 | 8.3E-04 [ #1ED4T 54E-04[ 2.1E-03[ 4.1E-04 [ 7.06-02[ 4.1E-04] 2.9E-03 8- [5.06+00{6.8E-03 1.1E+00
71| 20-0n90 0E20017.06.03[ 116400
2 | 27-hn80] 85E-02|4.1E-02 I 1E400 7.2E-03 1.1E+00
73 [TE] «.e__;s.miwxgm" 1E+00| 7 4E-03] 1, 1E+00
74| 1i-1800 0001_| 0.007 | 0.008 [ 0:002 | 0.13_[ 0001 | 003 A.1C04 | 2.96-03 | 39003 [ 8.9E-04] 5.4E-02T 4 1E-04 [ 1AE-0Z |4 TED2 (4 1EB7] ; |5 2E02[5 1E100] 1.8E-03] 1. 1E+00)
i 75 | 18-Ju90 T 8.8E-02] 4. SE-01]2: 2E+00] 8.06-03] 1.1E+00
1 76 | 25-Jut90. [5.26+00| 8 2E-03 1.1E400
1 77| i-Aug-90 I \ | [ [5.26+00 | 8.4E-03] 1.1€+00
7 8-Aug-90 0.001[_0.001 [ 0.005 | 011 ] 0.001_].0.03 41E-04] 4.6E-04T 2.1E-03 4.6E-02[ 4.1E-04T1.2E-02" ¢ ¥ X  3E+00] 8.86-03] 1.1E+00
79 | ¥-Augs0 1 1 L I ] ' 1E-02[4 1 I "3E+00| 9.0E-03] 1.1E+00
80 | 22-Aug90 | [ 1 f f ,9.26-0214. . ] 12, 3E+00|9.3E-03] 1.1E+00
81 | 29-Aug-90 1 ! 1 — 1 15.3E-02| 4. : ] ] 3400 9.5€-03| 1.1E+400
52| 5-5ep-%0 0.001 [0.019 [[0.005 0.09 [ 0.061 [[0.02 4.26-04 [ 798031] 2.1€-03 as.ggth [8.8E-030.4E-02[4. ; I 1  4E+00|9.9E-03] 1.1E400
83| 12-5ep-90] 1 [9.4E-02]43 z X X AE+00| 1.0E-02] 1.1E400
84 | 155ep 90 9.5€-02/ 4. 2 X  1E-02| 5.4E¥00] 1.0E-02| 1.IE+00
] 25'36_%%9 | [9.65-02 ) X 3 E-02] 5.4€:+00] 1.1E-02] 11E+0D
% 3 Oct- 0001} 0005 | 0005 013 (00011 om X X X a0 5E+00| 1.1E-02] 1.1E400
8715005 4 s 1604 ]21603]2:1E03 54024 1E.04 [ 40603 [9 TE.02 SEI00[1.1E 2] 1.1E00
88 7-0ct-50 9.0E-02[4. 1 5 6400 | 1.1E-02] 1.2E+00)
89 | 24-0c-90 [9.9E-02[4! . . ; |5 5E+00| 1.2E-02| 1.2E400
%0 | 31-0ct90 0.001 | 0.001 | 0.005 0.08 | 0.001 | 0.01 4JE 04| 42E-04] 21603 3.3E-02| 4.2€-04 | 3.7E-03| 1.0E-01] 4. | 5.6E+00| 1.2E-02| 1.2E+00
d 61 | 7-Nov-90 QED1[4. . [5.66+00] 1.2E-02] 1.2€+00
92 | 14-Now-90 . 0E-01]4. . } ; 6E+00] 1.26-02] 1.26400
93 | 21-Now-90 0E-01} 4 5.
94 | 25-Nov-90 0.001] 0,002 | 0.031 01 | 0001002 42E-04 | BAE-04] 1.3E-02 4.2E-02 4.2E-04 | 6.4E-03| 1.0E-01]4
95 | 5-Dec-90 OE-01}4. ) 0E-02]
96 | 12-Dec-90 AE-01{4.7€-02] 21E-01] 2.5€-01 | 4.1E-03
97 | 19-Dec-90 AE-0114.7E-02| 2.1E-01] 256-01 [4.1E-02] 5
98 | 26-Dec-90 0.001 | 5E-04 | 0,005 0.1_] 0001002 41E-04] 21E-04] 2.1E-03 4.1E.02] 4.16-04 | 7,06-03 | 1.1E-01]4.76-02| 2.1E-01| 25€-01 [4.2€-02] &
99 | 2-Jan91 1E-01[4.8€6-02( 2.1E-01 | 2.56-01[4.3E-02
- 00| 6-Jandi AE-01| 4.8€-02] 2.1E-01 | 2.6E-01 |4
01| 16-Jan-91 [1.1E-01[4.88-02] 2.1E-01] 26E-01]4.
02__| 23-Jan 01 0.001 | 5E-04 | 0.005 0.1 | 0.001] 002 42604 21E:04| 2.1€-03 4.2€-02| 4.26-04 | 6.76-03 | 1.1E-01] 4 8E-02] 2.1€-01] 26E-01]4.
03| 30-Jan-91 "1E-01] 4.9E-02} 2.1E-01| 2.6E-01[4.
i 04| 6-Febo1 1C8
05 | 13-Fed- 4
[ 106 | 20-Feb- 0,001 | 5E-04 | 0.005 0.07 | 0.001 | 001 4.2E-04] 2.1E-04 | 2.1E-03 2.9€-02] 4.2E-04 | 4.6E-03 1
107__| 27-Feb-
08 Mar-91 X
09| 13-Mar-91 £
0| 20-Mar- 0.001] 0001 | 0.005 0.12_| 0.001 | 001 4.1E04| 5.8E-04] 2.1E-03 §0E-02] 4.16-04 | 5.06-03
NT Adar
3-Apr-91
: 10-Apr-
§ 1T-Apr- 0.001 | 0.003 | 0.009 0.12_| 0,001 | 0.01 4.2E-04] 1.2£-03| 38E-03 5.0E-02 4.2E-04 | 55603
e 24.-Any-
A,
-May-01
n.". ]
8 | 15-May-81 0.001] 0.12 | 0.005 0.07_| 0.001 | 0.01 4.1E-04| 5.06-02| 2.1€-03 29E-02| 4.1E-04 | 33603
9 | 22-May-91
: 20 | 29-May-91
; 1_ | 5an91 1
122 | 12-Jun 0.004] 0.72_| 0.005 0.05_| 0.001 | 0.01 1.76-03 | 3.0E-01| 2.1E-03 2.1€-02| 42604 | 25603
23| 19-dun
124 | 26-un
125 | 349
126 0,004 | 0,003 | 0017 0.018_| 0.001 | 0.09 1.76-03 | 1.26-03 | 7.06-03 7A4E-03| 4.1E-04 | 3.76-02| 1.3E-
127 7-049 I
L
130 1 0.004 | 9E-04 | 0.009 0.0097 | 0.001 | 0.02 1.65-03,1 I 3.66-03 39E-03] AOE-04 [B.OE-03 K
31134 Augod . ] 1 ] [ AE400

* ¥ vaiues were reported as < detection im, 172 the detection Kmit is shown in Haics end was used in subsequent caicidations. ' Version 5.0 - Mer 11, 1996
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Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

| i
Dissolved Metals*: Metal Leach Rates: Ci {ative Metal Leach Rates:
Antimony | Arsenic | Copper ront Lead | Menganese | Siver Zne | Astmony Arsenic Copper ron Lead Menganese Siiver inc Antimony | Arsenic Copper won Lead | Mangerwse )| Siver Ik
Week No.| Date DSb |DAs| DCu| DFe | DPb | DMn | D-Ag [D2Zn] OSb | DAs | DCu | DFe | DPb | DMn | DAg | O2n [ D-Sb | D-As | DCu | D-Fe | D-Pb | D-Mn D-Zn
moA) | o) | oy | tmpA) | tme) | (mpl) | (moA) [(mo) | rorond | imoroma | imorom | (moromid | inotomig | moromy | (mtwre | (moroms | (mohrg) | omphop) (mgAg) (mgAg)
264 | 2-Mar-94 2.4E-01] 1.56-01] 1.2E400 X
265 9-Mar-94 2 .2E400
266 16-Mar-94 2. 2E400
267 | 23-Mar-94 0.001 | 005 0.001 0.01 5.86-04 | 2.1E-02 4.1E-04 5.4E-03 1| 1.2E400
268 | 30-Mar-94 | 1.2E+00
269 6-Apr-94 [1.2E400
70 3-Apr-94 | 1.2E400
7 20-Apr. 8E-04 | 005 0.001 001 3.3E-04} 2.1E-02 4.1E-04 5.8E-03)4 [1.2E+00
72 27-Apr: 2E400
73 May . | 1.2E+400
74 11-May-94 2. 2E+00
2715 | 18-May-94 9E-04| 005 0.001 002 3.8E-04 | 2.1E-02 4.2E-04 9.26-03}1 2 2E+00
276 | 25-May-94 2 | 1.2E400
277 1-Jun-94 .2E400
278 8-Jun-94 ri 1| 1.66-01] 1.2E400
279 15-Jun- 0.005 | 005 0.001 0.02 1.9E-03 [ 2.1E-02 4.1E-04 9.5€-03}2.6€-01| 1.6E-01] 1.2E400
280 22-Jun- 2.6E-01]1.6E-01] 1.2E+00
28 29-Jun- i  6E-01{1.7E-01| 1.2E+00
282 6-Jul-94 [2.6€-01] 1.7E-01] 1.2E+00
28 3-Jui-! 0.006 | 0.05 0.001 0.03 2.5€-03| 2.1E-02 4.1E-04 1.3E-02]2.6E-01/1.7E-01] 1.2E+00
284 20-Jul-94 6E-01]1.7E-01 1.2E+00 .
285 7-Jul-94 6E-01] 1.7€-01] 1.2E+00] 2.26+00| 2,0E-01 6. 5E+00{ 7.3E-02[ 2.1E+00
286 Aug 6E-01] 1.76-01] 1.26+00) 2.2E+00| 2.0E-01]6.5€+00{ 7.3E-02| 2. 1E+00
Maximum 0.01 0012} 0.72 0.06 003 | 017 | 0.001] 0.1 | 7.2F-03 ] 4.6E-03] 3.06-01 | 2.6E-02 | 1.2E-03 | 7.0E-02] 4. 3E-04 | 4.2E-02] 2.6E-01] 1.7E-01[ 1.2E+00] 2.26+00] 2 0E-01] 6. 5E+00] 7.3E-02] 2. 1E400
Minimum 0.00: 0.001 | 0.0005]| 0.005 | 0.001 | 0.001 |2E-04| 0O 2E-04 | 4.1E-04 | 2.1E-04 | 1.6E-03 | 3.8E-04 | 4.1E-04| 7.66-05 | 9.6E-04 ] 7.26-03| 4.5E-03] 1.76-03 | 2.7E-03 | 3.8E-04] 7.0E-02} 7.6E-05( 1.1E-02
Mean 0.005 | 0.002|0.0153] 0.028 | 0.001 | 0.029 | 0.0008] 0.03 | 2.2E-03| 8.6E-04 | 6.4E-03| 1.2E-02 | 4.7E-04 | 1.2E-02| 3.1E-04 | 1.2E-02] 1 5E-01]7.8E-02] 7.1E-01| 7.1E-0118.4E-02] ¢ 3E+00{ 2.86-02{ 1.3E+00,
Median 0.005 | 0.001100014] 0025 | 0001 | 0002 |00010] 002 | 2.1E-03 )| 4 2E-04 | 5.86-04 | 1.0E-02| 4.2E-04 | 8.4E-04] 4 1E-04 | 7.1€-03| 1.4€-01{7.2E-02] 1.1E+00] 3 8E-01|7.9E-02]6.4E+00| 2 5E-02 4E400
Mean Last 8 Weeks 0.0053] 0050 0.001 003 .26-03 | 2.1E-0: .1E-04 1.1E-02] 2.6E-01]9.7€-01] 1.2E400] 2.1E+00] 1.9E-01] 6.5E+00] 7.2€-02] 2 1E+00|
75% g (Wks,
50% g (Wks]
25% ining (VWks
0% Remalv‘ing {Wks)

* ¥ values were as< Nk, 172 the Kmit is shown in tisics and was used in subsequent cakculations. Version 8.0 - Mar 11, 199¢




Samatosum Mine Humidity Cell Data -Column 2 (Encapsulated 3 Layers)

| 1 | 1 l
Dissolved Metals*: Metal Leach Rates: C lative Metal Leach Rates:
Andimonty | Arsenic | Copper ron Lond | Mangensie | Siver nc | Atmony | Arsenic Copper ron Lead | Mengeness| Siver Iinc Antimory | Arsenic | Copper ron Lead Slhver Zinc
WeekNo| Date | DSb |OAs| DCu| DFe | DPb | DMn | D-Ag | D-Zn| D-Sb | D-As | D-Cu | DFe | D-Pb | DMn | DAg | DZn | DSb [ DAs [ DCu | DFe | OPb | DMn | DA | O-Zn
ogh) | g0 | oAy | Omgh) | k) | (k) | () | iy | rohored | tmorenen | roromd | oo [ monomy | imotond | ooy | imotonds | g | g | mpkp | tnghep | (mohe) | (ugh) | GoA®) | OnohP)
198_ | 25-Now02 [ 1.9E- [ T-1E+00] 1.0E+00 | 1.2E-01 | 6.AE+00| 3 9E-02] 1 5E+00
199 | 2-Dec-82 0.002] 0.003 | 005 0,067 | 0001 | 0 8.4E-04] 10E-03| 2.1E-02 20E-03 | 4.26-04 1 9.6E-04 | 1.9E [1.1E+00| 1.0E+00] 1.3-01| 6 4E+00| 4 0E-02] 1.5E+00
200 | 8-Dec 62 9EL 1E+00] 1,0£+00| 1.3E-01| 6.4E+00| 4.0E-02] 1.5E+00
201 | 16-Dec-03 SE- 1E+00 [ 1.1E+00| 1.3E-01| 6.4E+00 jgg@i_.sewo
202__| 23-Dec-93 [1.96-01]1.06-01] 1.1E+00] 1.1E+00] 1.3E-01] 6 4AE+00] 4.0E02] 1.5€+00
203 | 30-Dec-92 0,001 0.009 | 005 0.004_| 0.001 | 002 42E-04 | 3.8E-03] 2.1E02 1.7€-03 | 4.2E-04 ] 6.76-03 | 1.56-01] 1.06-01] 1.1E+00] 1.1E+00] 1.3E-01 6.5E+00| 4.1E-02] 1.5E+00
204__| 6-Jan-93 9E-01] 1.1E-01] 1.IE+00 1.1E+00] 1.3E-01| 6.5E+00| 4.1E-02[ 1.5E400
205 | 13-Jan-93 0E-01] 1.1EL 4.
507 27den 93 o002 TI0T T I0 URIENS RRIES KR T TAEDS 21602 IO 260429602 | 30681 | 1 1E &
203 [ 3Fepo3 | \ \ OE-01} 1.1E 4
208 [10Fen02 — ] 2.0E-01]1.1E 4.
210 | 1i-Fep-33 0E-01]1.1E< [}
11| 24-Feb-93 0.002| 0.002 | 005 0001 | 6.001 | 0.t 81E-04 | 6.1E-04| 2.0E-02 41604 4.1E-04 | 4.1E-02| 20€-01] 1-1EA o1} 4
12| 3Mar-93 O0E-01}1.1E4 01 4.
3| 10-Mer-93 OED1] 346 0 [
4| 17-Mar-03 0E-01] 1.1E01] 1. 0i :
24-Mar-83 0,004 | 0.05 0.003 0.01 1.5€-03] 2.06-02 1.2E03 J4E-03] 2.0E-01| 1.1E-01} I.1E ; 01 .
€ 1-Mar-93 0E-01]1,1E-01| 1.1E+00 01 ;
1 F T-Apr-93 1E-D1[1.1E-01] 1.1E+00] 1.3E+00] 1.4E-01] 6.56400 | 4.5E-02] 1.7E+00
‘ 218 | 14Apr93 1E-01] 1.1E-01] 1.16+00] 1.3E+00] 1 4E-01} 6.5E+00] 4.6E-02] 1.7E€+400
19| 21-Apr93 0,001 | 6.05 0.002 0.08 55E-04| 2.1€-02 8.4E-04 3.4E-02]2.1E-01| 1.26-01) 1.1E+00] 1.3E+00] 1. 4E-01/ 6.5E+00] 4 6E-02] 1.8E+00
20| 28-Apr-93 AE : [ 1.4E-01] 6.56+00] 4 6E-02| 1. BE+00
2 5-May-93 AE: : 4E-01]6.5E+00] 4.7€-02| 1.BE+00)
222 | 12-May-83 1E¥00 [1.4E-01| 6 5E+00 4 7E-02] 1.BE+00
i 223 | 19-May-53 0,003 | 0.05 0.001 0.02 1.0E-03] 2.1E-02 41604 7.0E-03 +00 | 56-01] 6.5E+00 4 BE-02| 1.8E+00
224 | 26-May-93 5E-01) 6.56+00 | 4,8E-02] 1. 8E+00
225 | 2-3un83 SE-01| 6.5E 400 4.6€-02] 1.8E+00)]
26| 9-Jun93 SE-01[6.5E+00 | 4 5E-02] 1.8E+00
27| 16-Jun-93 0,002 | 005 0.001 0.05 6.7E:04| 21E-02 42604 22602 DZ
28 | 23-un-93
229 20-Jun-93
220 | 7.3d03
14-Ju-93 6E04 | 005 0.001 0.01 25604 2.9E-02 42604 4.0£-03
§ 2| 21- )93
733 | 28-0u93
234 | 4Ag93
235 | 11-Aug93 0.002 | 005 0.001 0.01 1.0E-03] 2.2E-02 4.3E-04 29E-03
236 | 18-Aug 83
37 | 25-Aug93
38 1-Sep-93
240 | 15-Sep a3 0.001 | 005 0.001 0.02 55E-04| 2.1E-02 4.2E-04 TAEmlye
! 41| 22-Sep Y E
i 42 | 29-Sep-93
1 43 | 6-0ct-93 0.002 | 0.05 0.001 0.02 70E-04] 2.1E-02 41504 7.0E-03
[ 244 | 13-0ct93
45| 20-0ct93
46| 27-Ock93
47 | SNov-83 5E-04 | 005 0.001 6.62 21E04) 2.1E-02 42604 74503
48 O-Nowv-!
—‘_"9 T-New-
251 | 1-Dec-93 5E-04 | 005 0.001 0.02 21604 2.1E-02 41E-04 6.2E-03]3
252 | 8-Dec-93
253 | 15-Dec83
254 | 22-Dec-93
255 | 29-Dec-93 5604 | 0.05 0.001 0.03 2.1E04| 2.1E-02 4.2E-04 1.0E-02
256 5-Jan-94
257 12-Jan-94
258 | 19-JanG4 N
| I 8E-04| 005 0.001 0.02 3.3E-04] Z1E 42604 8AE-03
i; | 26 9-Febr-04 ] J [ fl 1 3 4 3 M "
i | 262 | 16-Febod ] | | | ] | ] | ]
' 263 | 23Feb-od 0.004 | 005 0.001 | 1002 ] ] | 18E:03| 29E-62] | 42041 {71E03

* ¥ vaksos wore reported as < defection #mit, 172 the detection kmk is shown in Baics and wes used in subsequent calculations. Version $.0 - Mar 11, 1996
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Weekly pH & Conductivity vs Cycle
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Antimony Leach Rates (mg/kg/wk)
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Alkalinity Production Rate (mg/kg/wk)

Samzosum Mine Humidity Cell - Column 2 (Encapsulated 3 Layers)
Alkalinity & Acidity Production Rate vs Cycle
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Samatosum Mine Humidity Cell - Column 2 (Encapsulated 3 Layers)

Eh & Sulphate vs Cycle
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Sulphate vs Conductivity
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Sulphate Production Rate (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 2 (Encapsulated 3 Layers)

Sulphate Production Rate & Remaining S vs Cycle
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Antimony Leach Rates (mg/kg/wk)

0.008

0.007 -

0.006

0.005

0.004

0.003

0.002

0.001

0.000

Samatosum Mine Humidity Cell -« Column 2 (Encapsulated 3 Layers)
Antimony & Arsenic Leach Rate vs Cycle
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Copper Leach Rates (mg/kg/wk)
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Samatosum Mine Humidity Cell - Column 2 (Encapsulated 3 Layers)
Copper & Zinc Leach Rate vs Cycle
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Manganese Leach Rates (mg/kg/wk)
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iron Leach Rates (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 2 (Encapsulated 3 Layers)
Iron & Lead Leach Rate vs Cycle
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Control of Acidic Drainage in Lavered Waste Rock: Samatosum 209

B3. Column 3

209 Minesite Drainage Assessment Group



|Fre-Ted ABA 8 ICP Metals Data

iamatosum Mine

solumn 3 (Encapsulated § Layers)

nitial Sample Weight (dry) (g) 46150
\BA Results:

Slurry pH 8.41
% S (Total) 2.35
% S (Sulphate)

% S (Sulphide)

% S (BaS04)

TAP (tonne CaCO3/ktonne) 73
SAP (tonne CaCO3/ktonne)

NP (tonne CaCO3/ktonne) 79.33
Carbon (%)

CaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne) 6
SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR 1.08
SNPR

RNPR

Surface Area:

Surface Area (m2/kg) 1.51
vietals: (ppm)

Aluminum Al

Antimony Sb

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca

Chromium Cr Data
Cobalt co Not
Copper cu | Available
[ron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium Mg
Manganese Mr

Mercury Hg
Molybdenum Ma

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium T

Tin Sn

Titanium Ti

Tungsten W

Vanadium \%

Zinc Zn

[Post-Test ABA & ICP Metals Data
iamatosum  Mine
solumn 3 (Encapsulated 5 Layers)

‘inal Sample Weight (dry) (g)

\BA Results:
Paste pH

% S (Total)

% S (Sulphate)
% S (Sulphide)
% S (BaS04)

TAP (tonne CaCO3/ktonne) Data

SAP (tonne CaCO3/ktonne) Not

NP (tonne CaCQ3/ktonne} Available
Carbon (%)

CaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne)
SNNP (tonne  CaCO3/ktonne)
RNNP (tonne CaCO3/ktonne)
TNPR
SNPR
RNPR

Surface Area:
Surface Area (m2/kg)

Aetals: (ppm)

Aluminum Al
Antimony Sb
Arsenic As
Barium Ba
Beryllium Be
Bismuth Bi
Cadmium Cd
Calcium Ca
Chromium Cr Data
Cobalt co Not
Copper cu | Available
[ron Fe
Lanthium La
Lead Pb
Lithium Li
Magnesium Mg
Manganese Mn
Mercury Hg
Molybdenum Mo
Nickel Ni
Phosphorus P
Potassium K
Selenium Se
Silver Ag
Sodium Na
Strontium Sr
Thallium T
Tin Sn
Titanium Ti
Tungsten W
Vanadium \Y
Zinc Zn

NOTE: When metals were reported as < detection fimit, half the value of the detection limit

is shown in italics, and was used in subsequent calculations.




[Pre-Test ABA & ICP Metals Data

Samatosum Mine

Column 6 (Mafic Over Oxidized Footwall PAG)

itial Sample Weight (dry) (g)

BA Results:
aste pH

% S (Total)

% S (Sulphate)
% S (Sulphide)
b S (BaS04)

FAP (tonne CaCO3/ktonne) Data
3AP (tonne CaCO3/ktonne) Not
NP (tonne CaCO3/ktonne) Available
sarbon (%)

aNP (t CaCO3/ktonne)

INNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

INNP (tonne CaCO3/ktonne)

INPR

SNPR

INPR

wrface Area:

Surface Area (m2/kg) 0.00
fetals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi
Cadmium cd

Calcium Ca

Chromium Cr Data
cobalt co Not
Copper cu | Available
Iron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium M¢
Manganese Mr

Mercury Hg
Molybdenum MC

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin 8t

Titanium Ti

Tungsten w

Vanadium V

Zinc Zn

[Post-Test ABA 8 ICP Metals Data

Siamatosum  Mine

Column 6 (Mafic Over Oxidized Foohvall PAG)

‘inal Sample Weight (dry) (g)

\BA Results:

Paste pH

% s (Total)

% S (Sulphate)
% S (Sulphide)
% S (BaS04)

TAP (tonne CaCOg3/ktonne) Data
SAP (tonne CaCO3/ktonne) Not
NP (tonne CaCO3/ktonne) Available
Carbon (%)

CaNP (t CaCO3/tonne)

TNNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

RNNP (tonne  CaCO3/konne)

TNPR

SNPR

RNPR

Surface Area:

Surface Area (m2/kg)

Metals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca
Chromium Cr Data
Cobalt co Not
Copper cu | Available
Iron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium M¢
Manganese Mr

Mercury Hg
Molybdenum Mc

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium T

Tin Sn

Titanium Ti

Tungsten w

Vanadium V

Zinc Zn

NOTE: When metals were reported as < detection limit. half the value of the detection limit

is shown in italics, and was used in subsequent Ccalculations.




Samatosum Mine Humidity Cell Data -Column 3 (Encapsulated 5 Layers)

| ] | ] | | | | ]
{Amshieal - Syiphate P . | | Molar INP Consumotion;
JBy Surface Avea: Empirical Theorstical Remaining
Acidity Allcalinity S04 Cumulatiy ining S04 Cumutatiy Theoretical NP I Open-System Cum NP NP Closed-System Cum NP NP
Leachate | Weekly Acidity | Akalinity ip P ion | F Pr S04 S F S04 Ak | ¢ ¥ NP C tion | Ci ption Open- NP Ce C Closed-
Week No. Date {R pH [Conductivity] Eh | (CeCO3 | (CeCO3 (804 Rate Rate Rate P i (% of Rate F i S04 AMpHE A d pH | Open-System System Above pHE.S | Closed-System | System
() | Hums) ) | (W) [ moA) | moA) | woA) (A" | (mphgiwk) (mpAD onginel) | (mpm2mg™: | (mpAn2) (g gy | mphpiiy | 0 | (mohphi | (mpkowy | (%) |
[} 08-Feb-89 265 48.54 165.0 65 90.77 109.0 109 1, 2077 218 99.73 341.0 341 995
eb-80 | 17500 7 548 290 7 128 a5 265 48 54 1650 330 9953 109.0 218 | 028 1718 2177 435 99.45 3410 682 9.
22-Feb-89 | 18000 Y 72 490 08 235 78 38.22 91, [V 09.40 60.2 278 40 95 32 568 09.28 190.2 872 98,
01-Mar-89 | 19300 X 560 470 % 207 25 39 866 508 99.28 2 3% 44 90. 28, 697 99.12 179. 051 08,
05-Mar-89 | 19000 1 22 460 | 4 92 3 65 37.8¢ 955 604 99.14 53. 399 38 99. 35. 83 93.95 1573 249 984
15-Mar89 | 19400 . 540 aT0 | 2 [7] 4 84 3867 | 1021 706 99.00 466 0.36 1064 4 977 98.77 12.0 46 98,
22-Mar-89 | 19300 | 7. 508 460 | 4 88 34 67 36.80 9 804 98.86 54, 53 0.36 1019 37 14 93.60 202. 663 973
25-Mer-89 | 19100 | 7 504 88 36.80 02 896 98.73 1 592 96.7 316 46 9843 91. 854 976

] 05-Apr-89 | 19300 | 7 508 460 | 6 88 210 209 36.80 B7. 984 98.60 580 650 0.40 915 26.2 2 98.27 80. 2035 97.4

] 12-Apr89 | 19300 | 7 545 46 3941 105.1 089 9845 60.4 720 109.4 47 4 19 98.08 2174 2253 97.

0 | 19-Apr-89 | 19200 | 7 582 437 |2 101 294 83 4202 22 212 98.28 80, 800 | 0.33 27.4 68, 638 7.87 254, 2507 6.
26-Apr89 | 19000 | 7 521 0 2077 7 329 98.11 7. 878 225 62. 850 767 243 2750 (3
03-May-80 | 19000 | 7 598 468 | 3 96 774 24 3952 2 442 7.95 74, 953 | 0.4 1. 155. 2006 747 233 2984 %
O-May-89 | 19000 | 7 674 67 3265 26, 568 7.78 33, 036 31, 62. 2168 727 261. 3245 95,

4 7-May-89 | 19500 | 7 50 56 | 6 61 330 2.1 2517 39.4 08 7.58 2. 28 ] 0418 5. 680 2337 7.05 288.4 3534 5,

15 4-May-89 | 19100 | 7. 90 90 31.69 375 245 7.38 50. 219 3. 73. 2510 06.84 284, 3818 [3

16 1-May-80 | _ 19500 7 4 422 170 ] 89 321 69 376 35, 1981 7.19 80.€ 08| _0.27 1. F 2687 06.61 280. 4099 4

17 7-Jun89 | 19000 7 43¢ 87 367 26. 2107 7.01 83 4 392 31, 66.4 2654 96.40 261, 4360 4

18 &-Jun-89 | 19000 7 495 501 5 87 284 2.06 35.82 16. 2224 36.85 772 469 | 0.29 2 1556 1009 962 241, 4602 34

19 | 21-JunB9 | 19400 | 7 405 65 354 947 2318 3. 625 32 98, 132.4 14 96.04 95, 4798 33!

20 | 28-Jun89 9000 | 7 466 454 3 85 176 74 34.99 725 239 36, 479 79| 046 75. 109.2 25 65.90 49 4947 9376
05-Juk-89 300 | 7 430 0.83 3518 733 2464 36.50 284 28 76. 10.7 362 95.76 51, 5099

2 12-h489 200 | 8 446 512 1 (3 178 042 3536 741 2538 56.40 [ 577_| 046 7. 12. 3474 9562 [ §253

3 15-Juk-89 300 | 7 443 63 3523 716 2610 96.30 a7 724 T4.€ 109, 3 5548 48 5401 93,18

24 26- 089 | 19500 | 7 388 290 .85 35.09 69.1 2679 96.20 45, 770 72. 106. 3689 9535 43 5545

25 |02-Aug89 | 18800 | 7 415 06 3496 66.6 274€ 6. 440 814 69.4 103. 3792 95.22 7. 5682 ]
26 |09-Aug89 | 19600 | 7.9 388 440 3 82 151 27 3483 4.1 281 6. 424 856§ 052 66 100. 3893 95.09 2. 5815 61
27 |16-Aug89 | 19300 | 7 391 7 3419 1.9 287, $5.93 409 897 64 7.6 3990 94.97 I 5942 61
25 |23-Aug89 | 18200 | 7. 391 518 06 3356 597 293 95.84 394 1936 62, 04 4085 D4 85 2. 6066 35
29 | 30-Aug®9 | 19800 ] 364 96 3291 57.4 2989 95.76 7. 1974 59, 91. a7 54.74 . 184 20
30| 06-Sep89 | 19600 | 7. 342 365 2 76 130 865 3228 552 3044 05.68 6. 2011 | 056 57, 83 4266 54,62 43 299 06
3-Sep 89 | 18900 | 7. 37 05 30.86 56.3 00 95.60 7. 2048 58 5.4 4354 54 6.2 5415 o1

2 |20-Sep89 | 19600 | 7. 363 475 26 20.45 57.4 58 9552 7. 7086 59, 878 4442 4.40 82 6532 76

13 |27-Sep89 | 19500 | 7. 268 46 28.04 58.4 216 95.44 38, 24 609 87.4 4529 54.29 20. 665 6

Y 4-0ct-89 | 19200 | 7. 350 370 | 4 64 143 66 2663 59 276 95.35 39. 64 | 043 52, [ 4616 0418 2. 677 4

5 Oct89 | 19000 | 8. 390 88 7.08 52 328 95.28 34 98 4. 80, 4696 54,08 07, 6881 32

36 B-0ct89 | 19200 7. 286 09 753 45 374 9521 30, 228 7. 73 2769 93.99 93] 6976 2
37 | 250ct89 | 1920C 7. 275 30 7.98 38, 3413 95.16 25! 2254 0. 66 4835 93.90 78. 7054

38 | 01-Now-89 | 1930C I 260 230 | 6 68 76 51 28.44 ) 3444 5. 2275 | 086 3. 59, 4394 93.83 63. 18 [
39 |08 NowB9 | 19200 | 7 767 98 28 64 28 3477 95.07 2291 34, 60. 4955 93.75 66. a4 90.94

40 | 15-Nov-88 | 19400 7 25 46 28, 8 3851 95.02 223 319 35. 62 5018 93.67 69 253 90.86

[ 72-Nov-89 | 1950¢ ] 788 .94 29 48 354 4.97 230 342 6. 64.4 5082 93.50 71 7325 90.77

47 [ 29-Now-89 | 1900K 7 28 368 1 71 &7 41 25 358 358 94.9; 37 366 | 0.78 7. 66. 48 935 4. 7309 9067

43 |06-Dec89 | 19400 | 7 27 73 2 357 361 54, 3 389 7. 5. 214 03.43 73, 7473 9058
a4 |13-Dec89 | 19400 | @ 264 05 26,54 356 3653 04 3 413 70 5. 280 93.34 73, 7546 90.49
45 |20Dec89 | 19300 | 8 260 36 2969 354 3688 54.71 436 369 65. 345 93.26 72, 7618 90.4
46 |27-Dec-89 | 19400 | 7 260 385 | 4 71 64 68 2985 35. 724 94.72 459 | 081 36, 64, 5410 93.18 719 7690 90.3
47 [03-Jan90 | 19300 | 8 258 58 2995 3. 757 4.6 7 48; 35. 63. 5473 93.10 68. 7759
48 0-Jen90 | 19300 | 7 248 47 30.06 2. 789 34.62 250: 33! 62. 5635 93.02 65. 7824 0.
29 7-Jan00 | 19500 | 7 260 37 30.16 30, 3820 34.58 20, 252 31 60, 5596 92.95 62. 7887 90.
80 | 24-Jan90 | 19400 | 7 254 “5 | 3 72 69 % 30,27 29, 3849 34.54 19. 254 1.00 30. 59. 5655 92.87 59, 7946 [

: 31-Jan-90 | 19800 2 40 00 287 28. 3878 54,50 18, 256 29. 57 713 92.80 58 8005 89

i 2 | 07-Feb-00 | 19600 0 33 0.73 2716 28. 3906 54.46 8 2580 29! 55. 769 92.73 58, 8063 89
X 14-Feb-90 | 19000 . 96 47 256 28] 3934 94,42 8 2598 29, 5. 5823 52.66 7. 21 [
54| 21-Feb-90 | 18500 . 259 360 i 60 69 .20 4.05 27. 396 54.38 8. 2617 _| 083 28, 52 5876 92,59 74 78 89
55 | 28.Feb-90 | 19700 . 224 15 448 29.7 399 434 19 2636 31 55 5531 5252 240 83,61
56 | 07-Mar-90 | 19000 Y 27 10 4 31 202 34.29 21 2657 3. 57, 5989 9245 6 3306 8953
57 | 14-Mar-90 | 19100 X 257 .05 25.34 33! 405 4.25 224 2680 3 0. 6049 9237 702 3377 89.44
53 | 21-Mar-90 | 19500 3 261 190 | 0 &1 85 .00 25.77 35, 409 34.19 231 2703 | 069 37.4 63. 13 229 74, 8452 89.35
59 | 28-Mar-90 | 19000 205 .00 26.70 37, 4130 )4.14 244 2728 38 5. 78 92 77, 8529 89.25
60 90 | 8500 } 303 .00 2763 38 4168 4.0 25, 2753 39, 674 6245 92, 79. 8608 89.15
61| 11-Apr-90 | 19300 . 3% .00 28.56 39. 4207 4.03 25, 2779 40. 69. 6314 92.04 ; 8689 89.05
62| 18-Apr-00 | 18900 . 303 90 | 0 2 98 .00 2949 40, 4247 93.98 26. 2805 | 0.71 41, . 6386 %5 X 8773 8394
83 | 25-Apr-00 | 19600 . 282 .00 30.00 38, 4286 8352 25, 2831 40. 70. 6456 86 80 8353 3884 |
64 |02-Mey-90 | 19100 2 275 .00 3051 373 2323 93.87 24 2856 38 69, 6525 77 77 8931 83.74
65|09 May 00 | 15000 ) 308 .00 31.02 358 4359 9382 23 2879 37, 68 6504 £9 74 9006 88.65
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Samatosum Mine Humidity Call Data -Column 3 (Encapsulated 5 Layers)

|

]
Analytical Sulphate P | Molar, [NP Consymption;
By Surface Area: Th g
Acidity Alcalinity S04 Jati S04 Cumutati Th ical NP Open-System Cum NP NP Closed-System Cum NP NP
Leachate | Weekly Acidity ity | Suphate i Producti S04 s Producti S04 Ak | C NP G Consumption | _open | NP C C Cioted:
Week No. Date  [R d pH ductivi Eh | Cacoy | (ceco3 | (s04 Rate Rate Rate 1 %o Rate f 504 ApHE A MW dpH | Opsnsystem | System Above pH 6.5 | Closed-System |  System
)| pHunkn o) | mohy | g | moh) | (mghy Ay ghy mghg) | _orgiash | (mp/ i) (rghgo) ) (mghghl o) (oA oAy ™
198 | 25-Now- 8300 | 7.36 192 24 0.95 28.7 9472 86.56 15.0 257 2. 39 4254 2, 58.6 19521 75.39
199 | 02-Dec-92 9100 | 7.36 18 460 | 3 % 68 24 0.76 28. 9501 86.52 18, 275 | 037 29. 38, 4293 [T 57.4 19578 75.32
00 | 09-Dec-93 8500 | 73 20 8 0.36 276 9528 8648 18. 294 28, 37 4331 ; 56.3 19635 7525
201 | 16-Dec-92 9200 | 742 158 ) 9.96 27.0 9565 86.45 7. 31 28, 3. 4368 89 £5. 19690 75.18
02| 23-Dec 9 9000 | 73 178 05 956 264 9562 8641 7. 329 27 36, 4404 84 540 9744 75.00
03| 30-Dec-02 | 15100 | 744 200 460 | 3 28 79 0.98 516 258 9607 86.37 7A 6346 | 034 26. 35. 4439 80 529 9797 7505
04| 06-Jan-9: 9800 | 744 230 03 5,04 37. 963 86.33 79 6364 28. 36, 2475 75 55.4 9852 74.98
205__| 13-Jan 19700 | 73 62 08, 3,92 28. 96 86.20 8.7 6382 29! 37. 4513 7 579 2910 74.90
206 | 20-Jan- 19100 | 7.28 80 13 80 29! 969 86.25 19. 5407 30, 38.4 455 66 604 9970 74.83
207 | 27-Jen93 | 18200 | 7. 88 450 | 3 22 78 18 68 30, 972 86.2 20. 5422 | 0.27 20 395 259 1 62.9 20033 74.15
208 |03-Feb-93 | 19400 | 7. 162 50 87 30. 9754 86.16 20. 442 19 392 4630 56 622 20095 74.67
200 | 10-Feb-93 | 19200 2 212 8 07 30.4 9784 86.12 201 646 17 38! 4669 5 61. 20157 7469
0 | 17-Feb93 | 19600 | 7. 160 1 27 302 9814 86.08 200 648 1. 38 4707 46 60, 0218 74.51
24-Feb-93 | 19000 ¥ 82 a0 | 6 23 73 47 47 30. 0844 66.04 199 650 0.30 38, 4746 4 0. 0278 74.44
2 | 03-Mar-93 | 19000 | 7.13 58 74 X 30. 9875 85.99 20.0 652 7. 4784 36 60.4 0338 74.36_|
G-Mar-93 | 19200 | 72 85 o1 Xi 30, 9905 8565 20. 654 7. 2821 32 60.6 0399 74.29
4 7-Mer-93 | 19200 | 7.15 170 28 42 30. 9936 85. 0. 656 2. 7. 4858 27 60.8 0460 42
5 | 24-Mar-03 | 14900 | 747 9% 210 | N 25 % 55 07 9967 85, 0. 658 025 6. 2895 p 0 2052 7413
6| 31-Mer-93 | 19300 | 7.08 80 08 Xk ; 9598 85, 0. 6604 7. 2932 . 4 0582 74.06
7 7-Ppr- 20000 | 7.27 60 60 8.15 30, 0029 | 85. 0.4 6624 7, 4970 X 61. 0644 73.98
&Apr. 9300 | 7.39 75 12 ) 0. 0060 | 85.7 0.4 6645 38, 5008 08 2. 0706 73.90
19| 21-Apr-93 | 19000 | 7.56 T 430 | 4 20 75 5 y 0. 0091 85.69 0.4 6665 | 026 y 38, 15047 81,03 62, 0769 73.82
220 | 28-Apr93 | 10000 | 7.1 2 65 ) 30. 10124 8564 0.0 6685 3. 36 15085 80.98 614 20830 73.74
221__|05May-93 | 19000 7 17€ & 0 25.¢ 0151 85.60 X 705 309 37. 5122 80.94 60, 20890 73.67
222 ay-03 5000 7 154 65 793 250 0180 | 8556 . 724 30, 36. 59 80.89 58.8 20949 73.59
223 ay- 5000 | 6.96 180 420 |4 19 69 65 7.8 28.4 0208 | 85, ) 743 | 0.26 20, 35, [ 80.85 575 1007 73.62
4 | 26-May-93 | 19000 | 7.3 158 55 773 30.8 0239 | 854 204 6763 2. 38 33 80.80 62, 069 X7
5 | 02Jung3 | 19200 | 7.1 200 o 764 332 0272 | 854 22 6785 46 40, 15274 80.75 67.8 137 36
26 | 09-Jun-93 | 15000 7 1708 34 754 35, 0308 | 8538 FE) 6808 7, 43 16317 80.69 729 210 76
27| 16-Jund3 | 19100 | 718 195 a3 | 3 18 92 24 745 38, 0346 | 8533 25. 6834 | 0.19 387 453 16363 8063 78, 288 17
228 | 23-Jur93 | 19000 | 72 430 25 781 38. 0384 | 85.27 25. 6859 39. 464 5410 80.58 78, 367 73.07
229 | 30-Jun93 | 19200 | 7.27 220 25 8.16 38, 0423 | 852 264 5864 0. a7 5457 80.5 78, 446 7297
730 | 07-Jw93 | 19300 | 7.36 130 26 52 38, 0461 85.16 25. 6910 40.3 47 5504 80.4 79. 525 72.87
231 | 1430 16500 | 7.37 212 420 | 3 21 92 27 3.87 389 0500 | 85. 25. 6935 | 022 40,5 48 5552 80.4 79. 605 72.7
2| 21-Ju 20000 | 74 25 a7 [ 40.7 0541 8505 26 6962 42.4 50. 5602 80. 3.7 688 72.66
33| 28-JuS: G800 | 7.36 00 07 8.99 326 0563 | B84.99 28’ 6991 444 52 5656 80. 7.7 776 7255
34 | 04-Aug93 | 11000 | 7.36 58 0.97 9.04 24 0628 3492 234 7020 464 54, 5709 80.20 91.7 868 724
35 | 11-Aug93 | 20000 | 7. 30 400 | 2 FI 107 0.67 9.10 46 4 10674 34.86 30 7051 | 0.19 48 56 5766 80 957 964 723
36| 18-Aug93 | 19100 | 7.3 88 0.86 9.60 245 0719 34.80 29, 7080 46. 55, 5821 80,06 021 2056 72.20
37| 25Aug93 | 19000 | 7.0% o8 0.86 10.10 428 076 84.74 28, 7108 44, 53 5875 79.99 884 22144 72.09
38 |01-Sep93 | 18800 | 7.25 740 0.86 10.60 41.0 080 4.68 21. 7135 42, 71 5927 79.92 34.7 22229 71.98
39 | 08-Sep-93 | 19700 | 728 98 380 | 2 26 92 0.85 11.10 393 084 4.62 25. 7161 | 027 40, 51. 5978 79.86 0 12310 71.88
40 | 15-Sep-9 0600 | 7.24 74 0.95 0.90 39.0 088 457 25, 7187 0. 50. 6029 79.19 0.4 72390 71.78
4 22-Sep 9400 | 7.43 33 04 .70 386 0920 451 256 7213 40 4 50, 6079 79.73 797 22470 71.68
42| 29-Sep 9700 | 7.17 75 14 0.49 385 0958 34.46 25! 7238 0. 29, 6128 7967 79. 03549 71.68
43| 06-0ct 9000 | 7.38 93 33 | 3 25 93 24 029 3 10907 4.40 25. 7263 | 0.26 39. 48, 6177 796 78! 22627 71.48
744 3-0ct 19000 | 7.31 9 24 97 38.6 1035 34.35 25. 7289 40. 48, 16226 7955 79. 22707 71.38
245 | 20-0ct: 9000 | 7.26 95 24 1z 39.0 1074 34.29 25, 731 406 48! 6275 7948 801 22781 71.28
46| 27-Oct 9200 | 7.1- 99 2% 53 39.4 14 14.24 26. 34 210 48. 632 7942 80, 22867 71.17
247 | 03-Nov-03 | 19300 | 7.38 200 33 | 3 19 % 25 95 39.7 53 34.18 26 367 | 0.19 41.4 48, 63 79.36 81. 2049 71.07
[ 248 | 10-Now-93 | 19000 4 77 25 7.83 369 %0 4.13 24.4 7361 33.4 45, 5416 79.31 75. 3024 7098
49| 17-Nov-83 | 19500 03 182 2 772 34.0 224 | 8408 22 7414 35.4 41, 5458 79.25 9. 3094 70.89
50 | 24-Nov-93 |_19000 | 73 169 ¥ 7.60 31, 255 | 8403 20, 7434 324 38, 5497 79.20 63.6 58 7081
251 | 01-Dec-93 | 19200 | 7.27 65 300 | 3 18 68 25 749 28, 284 99 18. 745 025 295 35.7 6532 79.16 57.1 15 70.74
252 |08-Dec93 | 19400 | 71 64 25 727 29 313 95 19, AT 30.8 36. 6569 79. 60.4 76 70.66
253 | 16Dec93 | 19200 | 7.15 75 24 06 30 344 91 20.4 743; 2. 38 6607 79.07 63. 31339 7058
254 |22Dec-93 ] 19300 | 7.13 76 24 84 ) 76 86 } 7514 33, 39. 6646 79.02 65. 23405 70.50
255 |29-Dec93] 19100 | 7.3 80 29 | 3 16 81 24 62 33, 410 33.82 2. 7536 | 0.19 34 0. 6687 7897 68 2373 7041
256__ | 05-Jan- 19300 | 7.61 164 14 04 33, 443 33.77 7558 4. 204 6727 7891 67, 23541 70.32
257 | 12-Jan- 19400 | 73 201 03 745 32 476 13.72 7580 4. 0! 6768 78.86 7. 23608 70.24
258 | 19-Jan- 19000 | 7.72 205 786 32. 1508 13.68 7601 40, 6808 788 66. 3675 70.16_|
259 | 26-Ja 9100 | 7.72 204 780 | 2 20 77 28 1540 13.63 ! 7622_| 0.25 40, 16849 78.7€ 65, 3740 70.07
260 | 02-Feb04 | 19000 56 208 ) 37 1572 13.69 20! 7643 ] 40, 16889 78. 651 3805 69.99
261 | 09-Feb-94 | 19000 53 203 8 46 4 1603 13.54 20. 7664 32, 0. 16930 78.66 64 3870 6991
262 | 16-F 18200 | 7.47 194 55 . 1634 13.50 206 7684 324 40 16970 78.61 64 3934 65.83
263 _| 23Feb 04 | 10000 | 753 196 35 1 2 21 75 65 0.8 1665 33 45 20. 7705 | 027 322 40 17010 7856 63 3997 6375




Samatosum Mine Humidity Celi Data - Colutn 3 {Encapsulated 5 Layers)

|
Anplyticel NP Consymption;
[By Surface Arsa: g
Acidity Cumulative Cumulatiy Cum NP
Leachate | Weeldy Acidity | Akalinity te | Producti SO4 S04 Ak | Consumption |
R dl_pH _|C y] Eh | (cacos | ©€eco3 | o4 Rate Pro Production | /S04 Closed System |
n)  dpriums) | umhostom) | () | moA) | moA)' | mpA) Y | _(mphp | odgne) | (momdwg" | (mgm2) (mhph) | (mphoi) | (%) | [0
19400 | 60 330 0.4 (7223 | 8975 | 282 [¥id] 14912
17000 | 1.6 338 64 1262 258 | 4797 14993
6800 7.7 538 275 3 3 240 .44 298 3.4 4820 0.12 15066
20000 7. 306 .76 7334 4.0 4844 15141
18700 | 7 285 o7 3T 4 4869 15218
19800 238 39 409 5. 4894 15296
1] 19700 | 8 45 | 180 | 4 4 92 KA 449 25. 4920 | 043 15376
1] 19000 | 7. 34| 260 | 3 24 7486 24 4945 15453
19400 7.7 32 34 7521 23. 4968 15525
19100 | 7.7 235 a4 7555 22 4990 15503
19100 7. 238 .54 7586 20 5011 15656
19000 7. 260 300 4 42 14! 65 1615 19. 5030 0.57 15718
18700 | 7. 230 65 : 7645 0. €050 15171
9000 7. 250 .65 18. 7677 0. 5070 15840
20000 | 7. 192 65 | 18, 7709 ; 5092 5906
19000 | 76 225130 | 4 a7 81 65 | 19 7142 2, 5114 | 056 5974
18000 | 7.5 222 55 | 19, 7715 I £136 6041
18700 78 230 145 19. 7808 218 57 B4 . 6107
19900 7. 200 135 19. 7840 X 21. 178 B4 65. 16173
19300 7. 214 300 3 46 76 .25 9. 7872 . 21 198 0.58 B4. 65. 16238
19000 7. 225 25 7903 88. 5220 34. 4. 5303
9000 222 25 7935 88. 524 4, 544 5367
9500 7. 30 25 7966 88, 5262 34, 54.1 3431
9200 7. 200 310 3 39 75 .25 7997 88 5282 0.50 34. 63.8 16495
32 19300 7. 200 .14 8030 88, 5304 34, 66.9 16562
Feb-92 19300 210 .04 8064 88 5326 34. 70 16632
Feb-97 | 19000 185 0.94 100 88 5350 4. 73 16705
26Feb-92 | 19200 | 7 27130 | 2 3 89 083 137 88.4¢ 5374 | 033 50 4. 76. 16781
-Mar-82 ] 19100 | 7 115 083 73 X $359 504 3 75 6857
‘Mar-02 | 16000 | 7 220 83 210 8836 5423 50. 54.24 4 6931
3-Mar-92 19000 7 205 .83 245 88.30 5446 49, 34. 73.4 7005
5-Mar-92 19000 7 227 380 2 33 86 .8 281 88.25 3470 0.37 49.€ 34, 2.9 7078
Oi-Apr-82 18500 260 K 3318 83.2( 454 2. 34.0¢ 76.8 7154
08.Apr2 | 19400 | 76 215 10; 356 28, 5515 ] 5. 3398 7. 23
15-Apr-92 | 19100 7 235 (X 306 88090 §546 . 7.4 139 82. 7315
92 | 18800 | 76 255 | 400 | 3 @ 2 | 122 8438 8573 | o4t 43 60, 33.64 85. 7401
25-Apr-92 | 19400 230 105 8476 £509 40. 54, 77 79 7480
19200 250 588 8512 ! 5622 3. 48, 8371 B7 17554
02 [ 19000 ; 223 0.7 8545 1. 5644 34 [73 7622
¥ 8200 | 1.7 365 | 355 | 3 0 169 0.53 8575 9 5664 ] 0.17 3. 36. 7684
27-May-93 | 19700 | 7 260 0.7 8604 18 6683 29 3T 763
)3-Jun-92 16300 7. 290 0.88 863 7. 70 28. 38, 7798
0-Jun-92 19900 7 220 .06 . 8657 7. 718 26. 39. 7851
7-Jun-92 19000 7. 260 420 3 39 59 .24 8681 b 734 0.63 25. 40 7900
24492 | 19200 7 255 24 3708 18. 752 281 k) 7956
01-Ju-92 19000 1.7 282 .25 8739 20.2 5772 31 46. 1 18019
$92 | 18300 | 15 30 125 3773 223 5755 35 1 18088
192 | 15400 | 7.7 18| 400 | 3 3% 88 26 8610 4.4 5819 | 038 : i 13164
92 19000 70 25 8846 4. 584 38. 18239
192 | 19000 7 26 8883 586 7. 18313
05Aug-92 | 18600 4 7 24 8918 589 7. 18386
12-P09:92 | 19000 | 7.38 30 380 | 3 3 86 24 8954 8914 | 035 36 18459
9-Aug92 | 19000 | 7.3 256 ; ] 8989 §938 7. 8532
26-Aug 92 | 19000 | 7.49 28 . Xl 9025 5961 7. 8605
Sep-92 18900 .35 240 .2 .79 9061 5985 7.4 18679
Sep-92 | 18900 | 748 | 215 | 460 | 3 28 [ 3 47 9097 6009 | 031 7. 18752
Sep-92 | 19000 | 7.54 190 7 222 I 9134 6033 38.4 18828
Sep-92 | 19000 | 7.56 208 24 298 | a1 1173 6058 39, I 18905
p-92 | 19100 | 761 212 24 373 | 38 9210 €063 0. I 18984
7-0ct 92 | 10100 | 764 238_| 460 | 3 3 9% 24 449 | 39, 9249 09 | 0.35 Al ; 19065
40ct92 | 19100 | 73 200 24 .75 7. 9287 3 38, ; 19141
1-0ct92 | 19000 | 745 | 208 24 01 | 34 932 157 38! 8. 19212
[28:0ct92 | 19000 | 736 | 208 4 27 |32 9354 179 34 . 19279
04-Nov-92 19000 K] 188 475 3 _2_6 74 .24 .53 30. 385 199 0.36 § . 19341
1i-Now-g2 | 19000 | 765 198 24 34| 2 414 218 X ; 19402
18 Now-g2 | 19200 | 7.33 176 24 4] 2 jadd 6238 30 ) 19462




Samatosum Mine Humidity Cell Data -Column 3 (Encapsulated § Layers)

| | |
Dissolved Metals*: Metal Leach Rates: C lative Metal Leach Rates:
Antimonyy | Arsenic | Copper |  Won Load |Mangenese] Swver | Zinc | Acbmony | Arsenic | Copper ron Lesd |Manganese| Stver Zinc | Antimony | Arsenic | Copper ron Lead | Mengerese |  Siver Zne
Week No.[  Date DSb |[DAs| DCu| DFe | DPb| DMn | DAg|DZn] DSb | DAs | D-Cu | DFe | D-Pb | DMn | DAg | D-Zn | D-Sb | DAs [DCu| DFe | DPb | DMn | DAg | D-Zn
(mgh) | (mgh) | (mghy | tmgh) | (mph) | (mph) | (mgh) | (moy | (noromd | (morom | tmoroms | imoramd | ivonms | impromd | (noronk | imonomia | (moka) | (moikg) | (mphg) | (mokg) | o) | (oA | (moAg) | (moAg)
[ 8-Feb-89 OE-03] 6.1E-03] 1.3E-03] 3.4E-03 | 3.8E-04| 1.4E-03 | 7.6E-05] 3.8E-03
15-Feb-89| 0.008 | 0.016 | 0.004 | 0.009 | 0.00 2E-04 | 0.01 | 3.0E-03] 6.1E-03| 1.3E-03| 3.4E-03 | 3.8E-04 7.6E-05| 3.8€-03) 6.1E-03 1.26-02] 2.7E-03] 6.8E-03 | 7.6E-04| 2.8E-03 | 1.5E-04] 7.6E-03
2 25-Feb-83] 0.004 | 0.016] 0.00 .005 | 0.00 2E-04 | 0.05 | 1.6€-03] 6.26-03 | 5.1E-04| 2.0E-03 | 3.9E-04 7 8E-05 | 2.0E-02[7.6E-03] 1,86-02] 3.2E-03| 8.8E-03 | 1.1E-03| 4.3E-03 | 2.3E-04] 2.7€-02
3 1-Mar-89 | 0.003 [ 0.0 .003 | 0.005 | 0.00 2E-04 | 0.05 | 1.36-03| 4.6E-03| 1.3E-03] 2.1E-03 | 4.26-04 AE_05 | 21E-02] 8.5E-03|2.3E-02| 4. 4E-03| 1.1E-02 [ 1.66-03 5.7E-03 | 3.1E-04 ]
4 & Mer-89 | 0.002 | 0.008] 0.009 { 0.017 | 0.00 2E-04 | 0.05 | 82604 | 3.3E-03 | 5.8E-04 | 7.0-03 | 4.1E-04 .2€-05 | 2.1E-02| 9.76-03| 2.6E-02| 5.0E-03] 1.8E-02 | 2.0E-03] 7.1€-03 | 4.0E-04 1
[ 15-Mar-89| 0.001 | 0.008 | 5€-04 | 0.005 | 0.00 2E-04 | 0.05 | 4.2E-04 | 3.4E-03| 2.1E-04| 2.1E-03 | 4.2E-04  4E-05 | 2.1E-02 | 1.0E-02| 3.0E-02| 5.2E-03] 2.0E-02 | 2.4E-03{ 8.5E-03 | 4.8E-04 |
22-Mar-89] 0.001 | 0.006 | 5€-04 | 0.005 | 0.00 2E-04 | 0.05 | 4.2E-04 | 25E-03] 2.1E-04| 2.1E-03 | 4.2E-04 4E-05| 21E-02|1.1E:02|3.2E-02| 5.4E-03] 2.2E-02 |2 8E-03] 1.06-02]5.6E-04] 1.1E-01)
29-Mar-89 1E-02|3 36-02 5 8E-03] 2.36-02 | 3.0E-03] 1.1E-02]6.1E-04[ 1.2E-01]
B 5-Apr-89 JE-02| 3 4E-02| 6.26-03} 2.4E-02 | 3.7E-03 1.36-02 [6.5E-04] 1.4E-01]
9 12-Apr-89 {E-02| 3 56-02| 6 7E-03] 2.5E-02|3 4E-03] 14E-02 |6 9E-04| 1.5E-01]
[ 19-Apr-89 | 0.001 | 0.002 | 0.004 | 0.005 | 0.001 2E-04 | 0.08 | 4.26-04| B3E-04] 1.56-03 | 2.1E-03 | 4.2E-04 8.3E-05 ] 3.3€-02{ 1.2E-02| 3.6E-02| 8 1E-03] 2.7E-02 3.9E-03] 1.6E-02[7.7E-04] 1.8E-01]
26-Apr-89 .2E—0_2'_ 6E-02| 8.6€-03| 3.26-02 | 4.1€-03] 1.7€-02 [ 8.1E-04] 2.0E-01]
3-May-89 2E-02|3.7€-02| 8.0€-03[ 3.8E-02 | 4.3E-03| 1.8E-02 | 8.66-04] 2.1E-0
9 Mo AEN2]2RES DAE.NR| 4 IE.NY A RE.M NnE_N? OF.04} 2 3F.01]
17-May-89] 0.002 10.006 | SE-04 [ 0.044 | 0.001 -04 | 0.05 | 8.5E-04 2.56-03 | 3.8€-04 | 1.9E-02{ 4.2E-04 8.5E-05] 2.16-02] 1.3E-02] 4.1E-02[ 9.9E-03| 6.1E-02 | 4.9E-03] 2.1E-02|9.8E-04) 2.5E-0
5 T24 eyl . . 1.4E-02| 4.2E 02| 1.0E-02| 6.7E-02 | 5.1€-03] 2.3E-02 | 10E-03| 2 BED
31-May-89 1.4E-02|4.3E-02] 1.0E-02| 7.3E-02 | 5.3E-03 2.4E-02 [ 1.1E-03] 2.7ED
1 7-Jun-89 I \ \ {5/-02| 4 4€-02] 1.0E-02 7.8E-02 | 5.5€-03] 2.6€-02 ] 1.1E-03| 2 BE-01|
18 14-Jun-89] 0.002 | 0.006 | 9€-04 | 0.07 [0.001 2E-D4_005 | p.2E-04| Z5E03 | 3.7E-04 4.1€-037] 4.1E-04 [ 82E-05 [ 2.1€-02| 1.5(E-02] 4.7€-02] 1.1E-02| 8.3E-02 | 5. 9€-03] 2.7€-02 [ 1.2E-03] 3.0E-0
19 | 21-Jun-88 CL-02| 4.66-02] 1.4E-02] 8.46.02|6.2E-03| 2.8602|1.2E 03[ 3.4E0
20 | 26-Jun-89 ‘6E-02|4.9€-02| 1.1£-02] 8.66-02]6.4E-03] 30E-02[1.3E-03 3.2E€-0
21 5-Juk-89 ‘6E-02|5.0E-02] 1.1E-02] 8.76-02 | 6.6E-03] 3.16-02[1.3E-03| 3.3E-01]
22 12-Ju-89 | 67001 | 0.005 | 5€-04 | 0.005 | 0.001 2E-04 | 0.04 | 4.26-04| 2.1E-03| 2.1E-04 ]| 2.1E-03 | 4.2E-04 8.3E-05 1.7€-02| 1.76-02} 5.2E-02] 1.1E-02] 8.9E-02 | 7.0€-03] 3.3E-02| 1.4E-03| 34E-0
23 19-Jut-89 .TE-02| 5 3E-02| 1.26-02] 9.0E-02 | 7.2E-03| 3.4E-02 | 14E-03 3 5€-01]
24 26-Ju-89 -TE-02| 5.4E-02| 1.3E-02| 9.1E-02 |7 4€-03| 3 6E-02 | 1 5E-03] 36E-0
25 2-Aug-89 -T€02{6.56-02 3E-O .2E.02 1 7.6E-03) 1 7E-02]1.5E-03 7E0
26 9-Aug-89 | 0.001 | 0.004 | 0.006 | 0.005 [ 0.001 2604 P . 0 5| 4JE-04 1.7€-03| 2.4€-03] 2.1E-03 | 4.2€-04 8.5E-05 | 2.1E-02| 1.8E-02]5.76-02] 1.6E-02] 9.5€-02 | 8.0E-03] 3.8E-02 [ 1.6E-03] 3.9E-0
27 16-Aug-89 8E-02]5.8E-02| 1.7€-02| 9.6€-02| 8 3E-03| 4.0E-02 | 1.76-03| 4.0E-0
28 123-Aug89 BE-02| 5.0E-02|1.7€-02] 9.8€-02|8 5E-03| 4.16-02] 1.7E-03| 4.1E-01]
25 | 30-Aug-89 -8E-02|6.0E-02| 1.8E-02| 1.0E-01 | 8.76-03[ 4.36-02 | 1.7€-03] 4.2E
30 6-Sep-88 | 0.001 | 0.005] 0.002 | 0.012 [ 0.001 JE-04 . 0 3] 4.26-04[ 2.1E-03 | 7.6E-04 | 5.1E-03 | 4.2E-04 8.5€-05 | 1.3€-02) 1.9€-02|6.2€-02| 1.9E-02| 1.1E-01]9.1E-03 4 4E-02]1.86-03] 4 3E-01]
31 3-Sep-89 9E-02|6.2€-02| 1.9E-02| 1.1E-01]8.2E-03 4.6€-02 | 1.8E-03] 4 3EL
2 20-Sep-89 9-02{6 3E-02| 1.9E-02] 1.1E-01[9.36-03/ 4 7E-02 SE-03| 4.4E-01]
2 27-Sep-69 9E-02|6.3E-02| 1.9€-02| 1.1E-01]{9.4E-03] 4.8E-02 | 1.9E-03] 4 4E-01]
4 4-0ct-89  OE-02[6.3E-02| 1.9€-02] 1.1E-01 | 9.5E-03| 5.0E-02 | 1.9€-03] 4.5€-01]
1-Oct-89  0E-02[6.4E-02| 1.9€-02] 1.1E-01[9.6E-03] 5.1E-02 | 1 9E-03] 4 5E-0
8-Oct-89 0E-02{6.4E-02| 2.0E-02] 1.1E-01 |9.7E-03] 5.3E-02 | 1.9E-03] 4.6E-01]
25-Oct-69 - 0E 021§ $E-02]20E02) 1,16.01 | 0.86-03] 5.4E-07 | 2.0E-03| 4.6E0
38 1-Nov-89 | 0.002 | 0.003 | 5E-04 | 0.605 | 0.001 2E-04 | 0.05 | 8.4E-04| 1. Z1C-04] 2.IE-03 14 2604 | 8.4E-05] 2.1E-02[ 2.16:02[ 6 6E-02{ 2 | 2.1E-03| 4.86-01
39| 8Nov-89 I I I AE02{8.7€-02}3 [21E03| 49E01]
40 | 15-Nov-89 5IE02]6 7E 023 [31E-03] 6.0E01]
4 22-Nov-89 2.2E-02| 6.8E-02] 4 |2 26-03 5.1€.01]
42 29-Now-89] 0.001 | 0.002] 0.07 | 0.011 | 0.001 2€-04 | 0.03 | 4. 1E-04 | 8.2E-04 | 2.9E-02| 4.5E-03 | 4.1E-04 8.26-05 | 1.2E-02|2.2E-02] 6.8E-02|7 . 12.3E-03] 5.26-01
43 6-Dec-89  JE-02| 6.9€-02] 8 56-02| 1.2E-01 | 1.1E-02] 6.3E-02 | 2.3E-03] 5.2E-01]
44 [13-Dec-89 3E-02| 6.9E-02] 1.0E-01| 1.3E-01]1.2E-02] € 4E-02]2.3E-03] 5.3E-01]
45 | 20-Dec-89 .3E-02| 7.06-02] 1.1E-01] 1.3E-01 {1 26-02] 6 56-02 |2 4E-03| 5.3E-01
46 | 27-Dec-89] 0.001 | 0.002] 0.07 | 0.006 | 0.001 2E-04 | 0.02 | 4.2E-04| 8.4E-04] 2.9E-02 | 2.5€-03| 4.2E-04 8 4E-05] 8.4E-03| 2 3E-02]7.0E-02] 1.4E-01] 1.3E-01]1.2E-02] 6.7€-02| 2.5E-031 5 4E-01
47 3-Jan-90 i  3E-02|7.9E-02| 1.56-01] 1.3E-01]1.3E-02] 6.8€-02 |2 5E-03] 5.5€-01
48 0-Jan-90  4E-02(7.1E-02] 1.6E-01] 1.3E-01 | 1.3E-02] 7.06-02]2.6E-03] 5.5E-01
49 7-Jan-90 — '2eE-021T3€02[1.TEO1] 1.38-01| 1.3 02 7.1E-02 | 2.6E-03| 5 6E-01]
50 | 24-Jan-90] 0.00% | 0.002 | SE-04 | 0.005 | 0.001 ZE-04 | 0.03 | 4.2E-04 | 8.4E-04] 2.1€-04| 2.1E-03| 4.2E-04 [BAED5 [13E-02)2 46-02(7.3E-02[ 1.7E-01] 14E-01]1.3E-02| 73€-02| 2.7E-03[ 6.7E0
61 31-Jan 00 2.6E-02|7.3E:02| 1.7E-01] 1.4E.01{1.4E.02| T4E02[276-03| 5860
52 7-Feb-90  5E-02| 7.3E-02| 1.TE-01] 1.4E-01 | T4E-0Z] 7.5€-0Z | 2.86-03] 5.8E01]
53 |14-Feb-90 | 2.6E-02]7.4E-02] 1.7€-01] 1.4E-01| 1.4E-02] 7.7€-02 | 2 86-03] 5.9E-01
54 [21-Feb-90 | 0.001 | 0.002 | 8E-04 | 0.005 | 0.001 2€-04 | 0.03 | 4.0E-04] 8.0E-04 | 3.2E-04 | 2.0E-03 | 4.0E-04 B.0E-05] 1.26-02]| 2 5€-02| 7.5E-02] 1.7E-01} 1.4E-01 | 1.4E-02] 7.8E-02| 2.9E-03] 6.0E-01]
[ 55 |28-Feb- I
56| 7-Mar-90
67 ,tﬁ“,ﬁﬁ-% e T Ty Ry
[ 68 [ 21-Mar-90[ 0. 002 [0.004] 6.002 | 001 | 0.002 0.001 | 0.03 | 8.5E-04] 1.76-03 | 7.6E-04 4.26-03 | 8.56-04 42E-04] 1.3E-02]| 2.
59 28-Mar-90
60 4-Apr-90
11-Apr-90
2 18-Apr-90 | 0.002 | 0.004 [ 0.001 | 0.005 | 0.002 0.001 | 0.03 | 8.2E-04] 1.6E-03] 4.1E-04 | 2.0E-03 | 8.2E-04 4.1E-04
33 25-Apr-50
54 2-May-90
65 9-May-90

* ¥ vaives were reported as < jor lirnk, 1/2 the dk jon limit is shown in Maics and wes used in subsequent caiculations. Version 5.0 - Mar 11, 1996




Samatosum Mine Humidity Cell Data -Column 3 (Encapsulated 5 Layers)

I I 1 I T I T
ATaliical ; |Sulphafe P i i Molar |NP Consymation:
By Suface Area: Emplrcal Remalning Theoretical Remaining
Addty | Awainty | S04 | Cumulative | Remaining S04 [ Cumuath Theoretical NP | Open-System Cum NP NP Closed-System | _CumNP NP
Leachat Addlty ty | Suphate] 7 Production | P S04 s F 504 Ak | © NP C tion Open__| NP Consumption | Consumption | _Closed-
Week No. Date IR pH  [Conductivity| Eh | (ceCO3 | (CeCO3 {804 Rate Rate Rate | P I (% of Rate Pr /S04 MpHE A MeasursdpH | Open-System Systom Above pH 6.5 | Closed-Sysiem |  Sysem
) | @Hunin| (omhoskm) | @) | mody | mot)” T mpAy [ imohphig™ | mokgwn | mokphg |  (mphg) originah) | (mphn2ik™™” |  (mphnd) (mphghi) mphghn) _tmphgity T ) (mphph) ™
264 | 02-Mar-04 | 19300 | 7.36 87 093 34 696 3.4 205 7725 X 39 7050 78.51 63. 4061 69.67
265 09-Mar-94 19000 1.59 10 .03 03 727 33.37 207 7746 X 396 7089 78.46 64. 4125 69.59
266 16-Mar-94 19200 7.45 202 13 72 759 33.32 20. 7167 . 39.4 7128 78.41 64. 4190 69.51
267 23-Mar-94 19000 61 12 300 3 18 7 .24 74 791 33.2 20. 7788 022 3. ¥ 7168 78.36 64. 4255 69.43
268 30-Mar- 19000 1.56 196 .62 7.33 2 823 33.23 » 7809 33, 39.2 7207 78.31 65.6 4320 69.34
269 -94 19300 7.28 200 .00 7.25 2 856 33.18 . 7831 34. 39.4 1246 78.26 66.4 4387 69.26
70 13-Apr-94 8800 7.41 205 .38 7.18 889 33.14 220 7853 34, 39. 7286 78.21 67.1 4454 68.17
] 20-Apr-94 8200 46 21 370 7 18 86 .76 .10 1923 33.08 224 7875 0.20 35. 39. 326 78.16 €79 4522 69.08
7. 27-Apr- 20000 4 170 .28 .00 1957 33.04 22. 7898 35. 39. 7366 78.11 68.1 4590 69.00
73 04-May-54 10400 € 204 .80 89 1990 8299 222 7920 35. 40. 7406 78.06 68.4 4658 68.92
274 1-May-94 19000 26 72 .32 79 33 2024 82.94 222 7942 35, 40.4 7446 78.01 68, 4727 68.83
| 275 May- 19300 74 0 375 2 16 80 .84 69 2057 82.90 22. 7964 0.19 3. 40. 7487 77.96 68. 4796 68.74
76 25-May-94 19200 7.23 207 0.83 .36 . 2091 82.85 2. 7986 35. 40.7 7528 77.91 69. 4865 68.66
277 01-Jun-! 18900 14 14 0.83 .02 34.0 125 82.80 2. 8009 35. 40. 7568 71.85 70. 4935 6857
| 278 08-Jun-! 18900 7.47 3 0. .69 34. 159 82.75 2. 8032 35. 40. 7609 71.80 70. 25006 68.48
79 15-Jun-! 1900( 7.46 18 250 2 13 84 0. .35 34 2194 82.70 22. 8054 0.15 36. 40. 7649 71.75 71. 25077 6839 |
280 22-Junt! 1900( 39 40 0. .66 34. 12229 82.65 22! 8077 36. 41. 7690 71.70 71.4 25148 6830 |
281 29-Jun! 1900( A7 1 0.8 .87 4. 2264 82.60 23, 00 36. 41.4 7732 71.65 71.7 25220 6821 |
282 06-Juk- 1930( 4 205 0.8 .28 34. 2298 82.56 23 36. 41.8 7774 11.60 71. 25292 6812 |
283 13-Jut-94 19000 .36 206 270 2 16 85 .59 5, 2333 8251 46 0.18 36. 42. 7816 71.54 72. 25364 68.03
284 20-JubH! 19400 7.4 200 . .59 35. 2368 .46 7 36. 42. 7858 77.49 72. 25436 7.94
285 27-Ju-94 19600 71.28 207 .82 .69 35.0 403 .41 19! 36. 42.2 7900 71.44 72. 25508 7.85
286 03-Aug-94 19200 718 92 .82 .59 35.0 438 .36 B21 36. 42. 7942 71.38 72. 25580 7.78
Maxi 20000 .30 948 518 11 128.0 435 3.55 48.54 165.0 12438 99.77 109.0 8216 1.00 1718 217.7 17942 99.73 3410 25580 99.57
Minimum 6800 .70 130 180 ] 13.0 59 0.00 457 24. 165 82.36 16.0 108 0. .3 35. 218 71.38 49.4 341 67.75
Mean 18919 .64 272 363 3 50.3 124 .16 18.53 43. 7291 89.66 28. 4816 0.4 45, 62. 10882 86.28 89. 15029 81.05
[Median 19100 1.6 247 373 3 470 92 .14 17.46 36. 7615 89.20 23. 5030 0.38 ar.? 52.1 11599 85.38 74 15718 80.19
{Mean Last 8 Weeks 19024 1.3 197 348 4 198 84 .39 8.02 3. 11079 84.29 22. 7318 023 358 424 16274 79.49 70. 22795 71.27
I
75% Remaining (Wks) 437 33 204
[50% Remaining (Wks) 950 798 487
26% ining (Wks) 1462 1266 770
0% (Wks) 1975 1734 1052
** if measwred sulp akaiinity ndlormqmvawsmwvalhue,mhwas' polated from existing data and used in subsequent equat




* ¥ valuves were

Samatosum Mine Humidity Cell Data -Column 3 (Encapsulated § Layers)

| L L I | [ 1 | I I I | I | | |
Dissolved__Metals*: Metal_Leach Rates: Cumulative MetalLeach Rates:
Andimony | Antenic | Copper ron Lead |[Manganese]{ Siver | Zinc | Atimony | Arsenic | Copper ron Lead | Mengenese |  Siver e ron
WeekNo.| Dete | DSb |DAs | DCu| DFe | D-Pb | D-Mn | D-Ag [O-Zn| DSb | D-As | DCu | DFe | DPb | DMn [ DAg | D-Zn D-Fe
moh) [ empA) | moh) | (mot) | (mot) | (moAy T omgr) [ (mph) | (moremis | (morwd | imorwen | imgrow | (motom | omorom | (morand | (moro)
[ 132 | 21-Aug91
33 . | 26-Aug-91 L | o
1341 4-Sep-91 | 0.002 0.00471°0.009 0,035 T0.00110.04 [29€-04 1 5.26-04] 1.3€-03 52603 | T5E-04] 5.2
| 135 1} 11-Sept
36_ ) 18-Sep-
37| 25-5ep!
[ 138 | 2-0ct91 | 0.003 0.001 | 0.01 | 0.0012_| 0.001 | 0.06 } 13E-03 4.3E-04 1 4.3E03 51E-D4 [ 43E-04 [ 2.6E
39 | 9-Octot 1 ] I I [ [
40| 16-0ct9
41| 23-0ct8 I I
| 142 | 300ci9 1 | | 1 ( ]
43 | 6-Now-9i _0.002 E-04 [0.028 0.0011 1 0.0011 0.02 | 8.2E-04 33604 [1.802 45E-04] 4.1E-041{9.1E-03]7
EAEE
45| 20-Nov-91 .
46| 27-Nord B L o | . K
17 | aDec-3T] 0001 8E-047 0.016 o008 0,001 0.07] 4.1€-04 3.9E-041 7.4E-03 3.3E-04[ 4.1€-:04 4 5€-03
48 | i1-Decy
45| 18-Dec-
50 | 25 Dec-91 ‘
1-Jan-92 |_0.001 6E-04 | 0.005 0.0007 | 0.001 | 0.02 IA.2E-o4 |2.5E1ﬁ{|2.1£-03| 29E-04 T 4.2E-041 6.3E-03
2 8-Jan-92 | -0
53__| 15-Jan92 | :
184 | 22-JanG2 | [ . |8
155 [ 28-Jan-92 _~o.oo1 5E-04 ] 0.05 hnm— 0001 | 0.02 | 4.2E-04 21E-04 | 2.1E-02 1.76-03 | 4.26-04 | 79EC 13| 8.0E-02} 01
156 | 5Feb-92 [ | I I \ I I 6E-0t
157 | 12-Feb92 ! -BE-01}
158 [ 19-Feb-02 PR I . I 1 | | T 0
| 159 | 26-Feb-92 X ] 0.002 | 0.001 | 0.01 | 4.26-04 [1.4E031 2.1602 B.3E-04 [ 4.2004 | 4.2E-03 01
60| 4-Mar-92 | [ I T 1 ! T T T 3 12
161 | 11-Mer-9z ! I I I ] il [}
162 | 16-Mar. | | | 1 — [ I
163 | 25-Mar-92] 0,001 5E-04 | 0.05 0.002_[0.001 ] 0.07 | 4.1E-04 2.1E-04[ 2.1E-02 8.2E-04T4.1E-04T2.90E-H3
o4 4_Ane 0O
[ i Apr 02
[~ 165 | 8-Apr92
66 | 15-Apr-92 .
67 | 22-Apr-92| 0,001 6E-04 | 005 0.001 | 0.001 | .01 { 4.1E-04 24E-04] 2.0E-02 4.1E-04| 4.1E-04| 24EC3
68 | 29-Apr
€9 | 6-May-92
70 | 13-May-92 k
71| 20-May-92] 0.003 0002 | 0.05 0.01_| 0001 | 0.01 | 5.3E-04 3.76-04] 8.9€-03 1.8E-03 | 1.8E.04| 2.5E-03
2 27-May-92
K 3-Jun-92
| 1 74 0-Jun-! L
[ 175 7-hn-82 § 0004 SE04] 005 0.004 | 0.001 | 0.01 ] 1.6E-03 21E-04] 2.1E-02 1.6E-03 | 4.1E-04| 2.9E-03]
76 | 24092 )
|77 -0k G:
78 | 89 [
[ 179 | 153492 | 0.003 0.001 | 0.05 0.001_| 0.001 | 6.03 | 1.36-03 S5E-04 1 2.1E-02 4.2E.04 | 4.2E-04| 1.2E-02]
80 | 220k
28- 149
2 [3 A;.;
33| 12-Aug 92| 0,003 8E04| 005 0001 | 0.001 | 0.01 | 1.2E-03 33E04] 2.1E02 41E-04 ] 4.1E-04] 4. 1E-03]¢
B4 | 19-Aug-82
85 | 26-Aug 82
86 p-92 [
187 Sep-92 | 0.001 5E-04] 005 0.003 | 0.001 | 0.07 | 4.1E04 2.0E-04 | 2.0E-02 1.2E-03| 4.1E-04 | 29602
88 | 16-Sep-92
189 | 23-Sep-§2
190 | 30-Sep 92 [
191 | 7-Oct92 | 0.002 6E-04 | 005 0.009 | 0.001 | 0.01 | 8.3E-04 2.56-04] 2.1E-02 3.7E€-03 | 4.1E-04 | 50E-03] ¢
162~ | 14.0ct®2
193 | 21-0ct92
194 | 280ct 82 E
195 | #Nov-32 | 0.002 SE-04] 0.05 0.014 [ 0.001 | 0.02 | 82E-04 2604 2.1E-02 5.8€-03| 4.1E-04 ] 6.2E-03] 1
196 | 11-Now92 :
197 | 18-Nov-82 AE+00)

Nkt is shown in Maics and was used in subsequent caiculations.

Version 8.0 - Mar 11, 199




Samatosum Mine Humidity Cell Data -Column 3 (Encapsulated 5 Layers)

]

Dissolved Metals®:

]
Metel Leach Rates:

Copper

Load

Arsanic

Lesd

Week No. Date

O-Cu

D-Pb

D-Mn

D-Zn

D-As

D-Fe

D-Pb

D-Mn

(mor)

(moh)

(mgA)

[ g0 s

Copper
(g

Siver
D-Ag
[ v}

16-May-90

Antimony
D-Sb
tmok)
0.002

2 g

6E-04

0.001

g 331

O
8

0.02

1.2€:03

2.5E-04

20E-03

[ ]
.1E-04

4.1E-04

23-May 90

30-May-90

€-Jun-90

13-Jun-90

0.002

8

6E-04

0.004

0.0034

0.01

8.4E-04

8.4E-04

25604

5.9€-03

4.2E-04

1.4E-03

4.2E-04

i 20-Jun-90

2 27-4mn.C
E ey

11-0%0

0.003

0.003

0.001

0.003

0.001

0.02

1.2E-03

13603

[29E-03 [41E-04

| 12603 |

[4.1E-04

18-Ju-90

25-Jul-90

n 1-Aug-90

5| shww |

Aug-90

(0003 |

0.001

0.005

0.0053

0.001 0.

1.26-03]

4.9E-04

(2.1E-03

22803

0 22-Aug-90

29-Aug-90

5-Sep-90

g0

0.005

0.007

0.001 | 0.001

0.01

8.6E-04

2.3E-03 [ 3.0€-03

4.36-04

[43E-04] 5.6E-03

12-Sep- 96

19-Sep-90

26-Sep-90

3-0ct-90

0.002

0.004

0.001

0.01

8.2E-04

24E-03

4.1E-04

TAE-04

10-Oct-90

7-O0ct-90

4-Oct 90

o0
[
N

1-Oct-90

18

7-Now-30

0.001 |

0.001 |

|
001 |

8.3E-04

2AE-04 [ 2.1E03

4.2E-04]

r

4.2E-04 [4.0E-03 |‘4

6E-02

14-Now-90

JE-02

OER) ]

EOTL.

21.Now-.90

28-Now-90

0007

0.017

0.001

0.001

0.02

84E-04

21604

7.9E-03

4.2E-04 |

TE-02

4.0E-04 | 96E-03

5-Dec-90

12-Dec-90

48E-02

.8E-02

9E-02

19-Dec-90

26-Dec-90

0.002

SE-04

0.001 |

2.1E-04

42604

7. 7.66-03

2-Jan-91

L

0.001 | 0.02 I' 8.5E-04

| |

9-Jan-91

16-Jan-91

23-Jan-91

0.002

| | |
1 SE-04 1 0.005 ]

| \ 1 | |
[ 0.001 [0.001 [0.02 ]7.76-04

30-Jan-91

|
1.9E-04 [1.9E-03]
| |

|
| | i &
3.8E-04]3.8E-046BET3| ¢
I

6-Feb-91

13-Fett |

20-Fet o1 |

[70.003

5E-04 | 0.005

0.001

0007

0.02

1.3€-03

2.1E-04]

[21E-03

|
304 4 IE04 [GTECH]

27-Feb-91

| PPy N g |

6-Mar-91

13-Mair-91

|
.03

[ Z0Mor-91 ]

0.002

[ 27-Mar-9

=y

SE-04_1 0.005

0.001 |

.001 |

8.2E-04

21E-04

(21603

[
E-04 | 4.1€-04 T1.06-GZ] ¢

IApr-9

0-Apr-91

4| 17-Aprot

0.002

0.001

0.001

0.001

0.03

8.3E-04

5.4E-04

2.1E-03

4.16-04 | 1.1E-02] 5

4-Apr-

A
16 -May-91

17| e-Mayoi

49 4K Mau
w

©
8

1.5E-02

Lo
19

22-May-
— ]

i
6.66-03

29-May-
122

0.004

SE-04

0.001

1.7E-03

21E-04

2.1E-03

4.1E-04

& Jin 04
123.

12-Jun-g
124

19-Jun-
125_ |
126__|

0.004

0.006

0,016 [

[0.0011]

1
00071 0.11 | 1.4E-03

21EDY

[55E-03

127

126 240491

129 3

130

3

0.002

0.008

0.0043

61E-04]

[25603

131

I
]
|

0.001 1 0.01 ] 1.ZE-03
| 1

* ¥ valses were reported »s < detection imk, 172 the detection kmit is shown in Meics and wes used in subsequent caiculations.
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Samatosum Mine Humidity Cell Data -Column 3 (Encapsulated 5 Layers)

]
Dissolved Metals*: Metal Leach Rates: Cumulative Metal Leach Rates:
Antimonty | Ansenic | Copper ron Leed | Menpanese { Siver 2inc Anbmony Arsonic Copper ron Lood Menganess Stiver Zinc ron Lead | Mangenese| Siver 2inc
WeekNo.| Date | DSb |[DAs| DCu| DFe | DPb | DMn | DAg IDZn| DSb | DAs | DCu | DFe | DPb | DMn | D-Ag | D-2n D-fe | D-Pb | D-Mn | D-Ag | D-Zn
) [ g { ) [ tmpt) T mp) | (mpA) | (mp) [(mpA) | (mosonio | imotomig | imotoni | moromid | morond | mororwid | (monoid | (morori [ moA) | (mokg) | (mokg) | (mong)
264__| 2-Mar-04 [1.76+00] 1.0E-01| 1.3E+00] 6.3£-02] 206400
265 r-94 [1.7E+001.0E-01] 1.3E+00) 6.4E-02| 2.0E+00
266 | 16-Mar- 1.8E+00| 1.06-01) 1.3E+00 | 6.4E 02} 2.0E400
267__| 23-Mar 0.005 | 005 0.09 0.03 20E-03] 2.1E-02 3.7€-02 1.1E-02 | 1.BE+00| 1.0E-01{ 1.4E+00]6.4E-02] 2.0E+00
268 | 30-Mar- [1.8E+00 | 1.0E-01| 1.4E+00| 6.5€-02] 2.0E+00
260 | 6-Apr-94 1]1.8E+00(1.0E-01] 1.4E+00] 6.5E-02| 2.0E+00
70| 13-Apr | 1.8E+00] 1.0E-01] 1.4E+00] 6 6E-02] 2.0E+00
20-Apr. 0.004 | 0.05 0.08 0.03 1.5E03 | 20E-02 32E02 13€-02 1] 1.8E+00] 1.0E-01] 1.4E+00| 6 6E-02| 2.0E+00
2| 27-Apr [ 1.8E+00 | 1.0E-01| 1.56+00| 6.6E-02| 2.06+00
27, 4-May-94 | 1.86+00 1.0E-01} 1.56+00| 6.76-02] 2.0E+00
[ 274 | 11-May-54 i [1.9E+00 | 1.0E-01] 1.56+00] 6.76-02] 2.0E+00
| 275 | 18-May-94 0.003 | 005 0.07 0.03 1.3E-03| 21602 29E-02 14E02 [ 1.9E+001.0E-01] 1.5€+00 6.8€-02[ 2.1E+00
276 | 25-May-04 | 1.9E+00 [ 1.1E-01] 1.5E+00] 6.8E-02[ 2. 1E+0D)
277 | t-surSs 'OE+00 | 1.1E-01) 1.5E+00| 6.96-02| 2.1E+00
78 | 8-Jun04 .9E+00| 1.1E-01| 1.6E+00] 6.9E-02[2.1E+00
79| 15-Jun-94 0.009 | 0.05 0.07 0.03 3.8E-03] 2.1E-02 29E-02 14E.02 9E+00| 1.1E-01] 1.6E+00] 6.9E-02| 2.1E+00
280 | 22-3un-04 'OE+00] 1.1E-01} 1.6E+00] 7.0E-02[ 2.1E+00)
28 29-Jun-94  OE+00| 1.1E-01) 1.6E+00] 7.0€-02[2.1E+00
28 6-Ju-94  OE+00 | 1.1E-01] 1.6E+00| 7.1E-02[ 2.1E+00
28 3 Ju- 0009 | 0.05 0.08 003 38E-03] 21E-02 3.3E-02 1.4E-02 'OE+00 | 1.1E-01] 1.7E+00] 7.1E-02| 2.1E+00
284 | 20-Ju-04 OE+00] 1.1E-01] 1.7E+00| 7.1E-02| 2. 1E+00]
285 | 27-Ju-94 . ] 1 2.06+00 1.1E-01] 1.7E+00] 7.2€-02| 2 1E+00)
286 I Aug 94 TE01|2.7€-0 OE+00| 1.1E-01] 1.8E+00| 7.2E-02] 2.26+00
[Maximum 0.008 [0.016 | 0.07 | 0.05 | 0.002 | 041 | 0001 | 011 |3.0E-03 | 6.2E-03 | 2.9E-02 | 22E-02| 8X-04 | 4.7E-02 | 4.3E-04 | 38E-02| 1.7E-01 |2 I m;i@' | 1:8E+00| 7.2E-02| 226X |
Minimum 0.001 0002 0.0005 9.005 0001 .000(7 26-04 0.01 2.9E-04 8.06-04|1.9E-04 1.3E-03 I 8E-04 2.9E-04 7.6E-05 24E-03 3 0E-03 6.1E-03 1.3E-03 3.4E-03 3.8E-04 14E-03 76E-05( 3.8E-03
Mean 0002 p.00F 0.0[040 0.024d 0.001 0,0298 BE-04 0. 03 1 B.E-04 2.3E-03 1.6E-03 1.1E-02 4.5E-04 1.26-02 §.EE-EE% 1.8E-01]6.4E-01 5.1E-02 JAEO1 2, .
7 0002 P. 00} 00014 0.0/ 7 0001 0.0053 0001 0/ 030 8.2-04 1.7E-03 5.1E-04 7.1E-03 4.2F-04 1.8E-03 4.1€-04 1.2E-02 7. : [2.0E-01-| 3.1E-01 5.0E-02 1.4E-01 25E-02 1.76400
Mean Lest|8 Weeks 0.0093 [0.050 0.0750 0034 3.86-03 [ 2.9E-02 3.1E02 1.4E-02 [1.7E-01 [2.7€-01] 2.9E-01| 2.0E+00 | 1.1E-01[1.76+00[ 7.1€-02[ 2.1E400
]
75% Remaining_(Wks)
[50% Remaining (VWks)
25% Remaining (Wks)
0% Remin'ing (Wks) |
1

as < delection kmd, 1/2 the Kimit is shown in daics snd wes used in subsequent caiculations. Version $.0 - Mar 11, 193¢




Samatosum Mine Humldity Cell Data -Column 5 (Encapsulated § Layers)

< detection Nmit, 1/2 the detection fimk is shown in tiaics and wes used in subsequent cakculations.

1 1 1
Dissolved Metals®: Motal Leach Rates: Cumulative Metal Leac
Antimoryy | Arsenic | Copper won Lead | Mengenese| Siver ine | Abmory | Assenic Copper Fon Lead | Menganese |  Sthver Zine
Week No.| Date DSbh [DAs| D-Cu]| DFe | DPb | DMn | D-Ag [D-2n| D-Sb | D-As | D-Cu | D-Fe | DPb | O-Mn | D-Ag | D-Zn
moA) | gl | mph) | o) | (o) | (mo) [ (moA) [ tmgh) | tmoromia | (motomid | (norerekd | tmonoms | (ngronid | imorom | thobom | (motod
158 |25 Now 2
199 2-Dec-92 | 0.002 0002 | 0.05 0.021 | 0.001 | 0.02 | 8.3E-04 7.0E-04| 2.1E-02 8.7E-03] 4.1E-04 | 6.6E-03] 1.
200 9-Dec-92
201 16-Dec-92
202 | 23-Dec-92
203 ] 30-Dec-92] 0.002 0001 | 005 0.021 | 0.001 | 0.02 | 6.5E-04 3.9E-04 | 1.6E-02 6.96-03 | 3.3E-04| 6.5E-03
204 &-Jan-33 OE.
205 3. Jan-! K
206 { 20-Jan [ | J10E01[2064
207 | 27-Jan- 0.002 0.002 | 005 0.033 | 0.001 | 0.05 | 7.9€-04 7.9E-04| 2.0E-02 1.3E-02| 3.9E-04] 1.86-02 : 0
208 3-Feb-93 01
| 209 | 10-Feb- 0
10 7-Feb-9. 01
24-Feb- 0.002 0.001 | 005 0.039 | 0.001 8.2E-04 4.9E-04 | 2.1E-02 1.6E-02| 4.1E-04 )1
2 3-Mar-93 1]
10-Mar-93
4 17-Mar-93
24-Mar-93 0002 | 005 0.05 0.02 7.7€-04 | 1.6E-02 1.66-02 7.1€-03
31-Mar-93
7-Apr-93
8 14-Apr-93
19 | 21-Apr-9 0.001] 0.05 0043 0.04 4.5E-04| 21E-02 1.8E-02 1.7E-02
20 | 28-Apr-93
73] 5-May-93 _
222 12-May-93 - .
19-May-93 0.006 | 0.05 0.056 0.04 26E-03]| 2.1E-02 2.3E-02 1.5E-02
22 26-May-93
25 2-Jun-93
26 8-4un-93
27 16-Jun-93 0002 | 005 0057 0.05 9.9E-04] 2.1E-02 2.4E-02 2.2E-02
228 | 23-Jun93
229 | 30-0n93
230 7-24-93 1.2E(
14-Ju 0.002 | 0.05 0.07 0.03 9.7E-04| 2.1E-02 3.0E-02 1.2E-02] 1
2 21
233 28-Juk-
34| &Aug!
35 11-Aug-9 0.003 | 0.05 0.09 0.03 1.26-03| 2.2E-02 3.9E-02 1.5€-02
36| 18-Aug O
37 Aug-
238 1-Sep-93
239 8-Sep-93 0008 | 0.05 0.11 0.04 3.3E-03| 2.1E-02 4.76-02 1.6E-02
240 | 15-5ep-93
241 22-Sep-93
242 29-Sep-93
24 6-Oct-93 0.003 | 0.05 0.08 0.03 1.0E-03 | 2.1E-02 3.7E-02 1.4E-02
44 13-0ct-93
45 | 20-0ct93
46 | 27-0ct93
47 3-Nov-93 0003 | 0.05 0.08 004 1.3E-03] 2.1E-02 3.3E-02 1.7E-02
48 | 10-Now-!
49 | 17-Now
2” 24 lOAA
25 1-De¢-93 0002 | 005 007 003 8.76-04} 2.1E-02 2.9E-02 1.4€-0211
252 8-Dec-93
253 15-Dec-93 01| .
254 | 22-Dec-93 AE-01]|24E-01] 2 6E{
255 | 29-Dec-93 0003 | 0.05 0.08 0.04 1.0E-03| 2.1E-02 3.3E-02 1.7€-02] 1.4E-01| 2 4E-01{ 2 6E
256 5-Jan-! .4E-01]2.4E-01]2.6E-(
257 12-Jan-! 5E-01]24€-01]2. 6L
258 19-Jan-! [1.5E-01]2.5€-01]2.6E-(
259 26-, 0.003 | 0.05 0.06 0.03 1.1E-03| 2.1E-02 2.56-02 1.2E-02| 1.5€-01] 2. 5E-01] 2.6E(
260 2-Feb-94 .5E-01]2.5E-01}2.6E-L
261 9-Feb-94 .5€-01]2.5€-01]26E
262 | 16-Feb-94 | 4.56-01]2.5E-01] 2 6EL
263 | 23-Feb-94 0003 | 005 0.1 0.03 4E-03] 2.1E-02 41E-02 1.2E-02] 1.5E-01]2.5€-01] 2.6E-C

1 *¥yahees were reported as < detection imi, 1/2 the detection ik is shown in Miaics and wes used in subsequent calkcudations.



Samatosum Mine Humidity Cell - Column 3 (Encapsulated 5 Layers)

Eh & Sulphate vs Cycle
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Samatosum Mine Humidity Cell « Column 3 (Encapsulated 5 Layers)
Weekly pH & Conductivity vs Cycle
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Sulphate Production Rate (mg/kg/wk)

180 R

160 1[

140
120

100

[e]
o

[
o

E-3
o

20

Samatosum Mine Humidity Cell « Column 3 (Encapsulated 5 Layers)
Sulphate Production Rate & Remaining S vs Cycle
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Alkalinity Production Rate (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 3 (Encapsulated 5 Layers)

Alkalinity & Acidity Production Rate vs Cycle 5
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Copper Leach Rates (mg/ kgik)

Samatosum Mine Humidity Cell - Column 3 (Encapsulated 5 Layers)
Copper & Zinc Leach Rate vs Cycle
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iron Leach Rates (mg/kg/wk)

Samatosun Mine Humidity Cell - Column 3 (Encapsulated 5 Layers)

Iron & Lead Leach Rate vs Cycle
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S -

Antimony Leach Rates (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 3 (Encapsulated 5 Layers)
Antimony & Arsenic Leach Rate vs Cycle
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Control of Acidic Drainage in T.avered_Waste Rock: Samatosum 230

B4. Column 4

230 Minesite Drainage Assessment Group



Manganese Leach Rates (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 3 (Encapsulated 5 Layers)
Manganese & Silver Leach Rate vs Cycle
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re-Test ABA & ICP Metals Data
Siamatosum Mine
olumn 4 (Mafic Pyroclastic Control)

ost-Test ABA & ICP Metals Data
jamatosum Mine
olumn 4 (Mafic Pyroclastic Control)

Yinal Sample Weight (dry) (g)

ABA Results:
Paste pH

% 8 (Total)

% S (Sulphate)
% S (Sulphide)
% S (BaS04)

nitial Sample Weight (dry) (g) 11450
\BA Results:

Slurry pH 8.6
% S (Total) 0.14
% § (Sulphate)

% 8 (Sulphide)

% S (BaS04)

TAP (tonne CaCO3/ktonne) 4
SAP (tonne CaCO3/ktonne)

NP (tonne CaCO3/ktonne) 110.5
Carbon (%)

CaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne) 106
SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR 25.26
S NPR

RNPR

Surface Area:

Surface Area (m2/kg) 1.27
detals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca
Chromium Cr Data
cobalt co Not
Copper cu | Available
[ron Fe

Lanthium La

Lead Pb

Lithium Li

Magnesium Mg
Manganese Mn

Mercury Hg
Molybdenum Mo

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin Sn

Titanium Ti

Tungsten W

Vanadium \%

Zinc Zn

NOTE: When metals were reported as < detection limit, half the
is shown in jtalics, and was used in subsequent calculations.

TAP (tonne CaCO3/ktonne) Data
SAP (tonne  CaCO3/ktonne) Not
NP (tonne CaCO3/ktonne) Available
Carbon (%)

CaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR

SNPR

RNPR

Surface Area:

Surface Area (m2/kg)

Wetals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca
Chromium Cr Data
Cobalt co Not
Copper cu | Available
Iron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium Mg
Manganese Mn

Mercury Hg
Molybdenum Mo

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin Sn

Titanium Ti

Tungsten W

Vanadium V

Zinc Zn

value of the detection fimit




Samatosum Mine Humidity Cell Data -Column 4 {Mafic Pyroclastic Control)

1 ] ] | ] | 1 1 i 1 1 1 \ | |
Bissolved Metale*: Motal Teach R.mlz : Cumulative Metal Leach Rates: | I
Antimony | Arsenic | Copper [ ron Lead [Mengenese| Siver | Zinc | Antimony | Arsenic | Copper Yon Lead | Manganese| Siver Zine | Artimony | Arsenic | Copper | won Lesd | Mangenere | Stver
WeekNo.| Date | D-Sb | D-As| D-Cu| DFe | D-Pb | O-Mn | D-Ag | D-Zn] DSb | DAs | D-Cu | DFe | DPb | DMn | D-Ag | DZn | O-Sb | DAs | DCu | DFe | D-Pb | DMn | DAg
) | mohy | ooy | rgh) | emgh) | (mgh | (mph) | (o) | oo | oo | imorned | (nohon | imonorma | imoromd | (oonapug | (morored | (mph) | (mopg) | o) | (mohkp | (oo | (ot | mohcp |
C 8Feb-80 |G BED3[4 9E-03[3AE03[B2E-03| TEE D3| NA |336-04)
15-Feb-89| 0.004 | 0.003 | 0.002 | 0.005 | 0.00 2604 0 |66ED3) 49E-03]3.4E-03] 8.2E-03] 1.6E-03 .3E-04 | 7.46-03[ 1.3E-02|9.9E-03| 6.5E-03| 1.6E-02| 3.3E-03] NA__ | 6.6E-04
2 22-Feb-89| 0.003 { 0.004 | 8E-04 | 0.005 | 0.00 2E-04 | 0.01 | 4.8€-03 | 6.5E-03] 1.3€-03 | 8.1E-03| 1.6E-03 2E-04 | 1.46-02] 1.8€-02] 1.6E-02 NA__|9.8E-04)
3 1-Mar-89 | 0.002 | 0.003 | 0.001 | 0.005 | 0.00 2E-04 | 0.01 | 336-03 | 49E-03] 1.6E-03] 8.2E-03 | 1.6E-03 3E-04 | 1.6E-02[2.1E-02| Z.1E-0 NA_|1.3E-03
4 &Mar-89 | 0.003 | 0.003 | 7€-04 | 0.011 | 0.00 2E-04 | 0.01 | 46E-03 | 4.6E-03 | 1.1E-03 | 1.7E-02 | 1.5E-03 1E-04 | 1.8E-02| 2.6E-02| 2.6E-0 NA__|1.6E-03
15-Mar-89] 0.003 | 0.005] 7E-04 | 0.005 | 0.00 2E-04 | 0.01 | 5.06-03 | 8.3E-03 | 1.2€-03 | 8.3E-03 | 1.7E-03 3E-04 | 2.26-02| 3.1E-02| 34E-0: NA__|1.9E-03
22-Mar-89] 0.002 | 0.005 | 5E-04 | 0.005 | 0.00 2E-04 | 0.01 | 3.4E-03 | 8.4E-03| 8.4E-04| 8.4E-03 | 1.7E-03 .4E-04 | 1.9E-02| 3.4E-02|4.3E-02] 1 NA__|23E-03
29-Mar-89 ;  6E-02| 4.8E-0: NA__|2.5E-03]
8 5-Apr-89  8E-02|5.3E-0 NA__|26E<
9 12-Apr-89 '9E-02 5.8E-02 NA__|2.8E-03]
10| 19-Apr-89 | 0,002 | 0.007 | 8E-04 | 0.006 | 0.001 2E-04 | 0.01 | 3.36-03 | 1.2E-02] 1.36-03 | 10E-02 | 1.7E-03 3.3E-04 | 8.3E-03] 4.3E-02( 6.5E-02/ 1. NA_|3.1E-03]
1 26-Apr-89 4.5E-02[7.6E-02 NA_|3.3E-03[1
2 3-May-89 4.7E-02[8.2E-07 NA_|3.4E-03[1
13 [ 10-May-89 4.9E-02| 8.9E-02 NA_|3.6E-03
14| 17-May-89| 0.003 | 0.000 | 6€-04 | 0.018 | 0.001 2E-04 | 0.01 | 4.76-03 | 1.4E-02] 9.4E.-04 | 2.8€-02 | 16E-03 3.1E-04 | 2.7€-02 5.3€-02[ 1.0E-C NA_|3.9E-03
18135 May8s i " 25EN 126D & [43E83
[ 17 7-Jun-89 1E-02] 1.2E-01] 2 NA_|4.4E-03
T8 [ 14-Jun-89 | 0.003 10,008 ] BE-04 | 0.000 | 0007 | "2E-04 | 001 | 5.0E-03 | 1- - BE-02] 1.7E- ) 1.76-02} 6.6E-02| 1.4E-01] 2. NA_|4.7E-03
B | 21-Jan 88 | f f ! 1E-02] 1.56-01] 2. NA_|5.1E-03
20 | 28-Jun89 % ] 7 6E-02] 1.6E-01 NA_|5.4E-03
Maximun 0 004 | 0.00970.0027[ 007 [ 0001 NA_ | 2E-04 | 007 | 6.6E-03 | 14E-02 | 3IAE-03 [ 2.8E-07 [1.76-00 | NA |34E-04] 22602 [7.6E-02|16E-01[2.4602 [22E-01|2.7E-02] NA [5.4E-03 2.6E-01
Minimum 0.002 | 0.003 | 0.0005 | 0.005 | 0.007 NA [2E04[ 0 [33E-03[46E-03[B4E-04[8.1E-03 [T5E-03| NA 1E-04 | 7.4EW |6.6E-03 |4 9E-03 |3.4E-03 |8.2E-03 | 1.6E-03 NA |3.3604 T4EO3
Mean 0,003 [ U005 [0.0009 TUT_[ON0T_| _NA U000 U0TU| 4 5E-038.5E-031.5€-0371.26-027[1.66-03 | NA [3.36-04 | 1.6E-02 [4.2E-02 | 7.3602 |1.5E-02 [1.0E-01 [156-02| NA _[3.0E-03] 1.3E-01]
Median 0.003 | U005 _| 0.0008] 0.005 [ OWT | NA | 00002 0.010] 4.76-03 | 8.36-03 | 13603 | B4ED3| 1.66-03 | NA [33E-04| 1.76.02 |4,36-02| 6.0F-00 | 1-O6E-02 [9.06-02 | 16602 _NA__|3.1E.03] 1.36.-01
Mean Last b weeks 0.0007] 0.014 0.9002 [ 0.012 11E-03 | 2.26-02 NA 9E-02 [6.36-02{ 1.3-01 |2 1E-02 [18E-012.3802 | NA | 4.6E-03{2.1E-01
75% Remaining (WKS :
50% Remaining (Wks | |
25% Remaining (Wks
0% Remaining (Wks) T f

“ ¥ values were rep: as < ion kmk, 1/2 the &mit is shown in tiaics and was used in subsequent caiculations. . Version 8.0 - Mar 11, 1996




Samatosum Mine Humidity Cell Data -Column 4 {Mafic Pyroclastic Control)

1 | | | | | 1 1
Anatytical Resulta:] Sulphate P ; ] | ] ns
|8y Surface Area: Ratio: [ Theoretical rical
Acidity Akalinity S04 Cumulativ SO4 Cumulativ NP Open-System
hate | Weekly Acidity ity | Suphate] F jon | ¥ Produch S04 s | Product S04 Ax_| C ion | NP C
Week No. Date d| pH Conductivity| Eh (CaCO3 | (CaCO3 (SO4 Rate Rate Rate Production % of Rate i /SO4 AtpHS A pt
@0 [GHuis | umhoskm) | ) | _mghy | mpAy | mohy | mory AP | kg | (mpkg | ongna) | (mgimamig”|  (moind) () )
G| 08-Feb-89 493 1182 | 14.28 14 9966 | 11.28 1. 14.88 1282
1 b-89 | 18800 | 76 137 480 72 9 493 1182 | 1428 29 9932 | 1128 2, 79 1488 1282
Z 22-Feb-89 | 18500 | 78 106 475 56 4 23 90,5 6.46 35 9917 10 7. 13.4 73 94.0
3 01-Mar89 | 18800 0 % 460 52 28 5.4 49 40 99.05 89 ; 16.6 A3 872 __
4 08-Mar89 | 17500 | 7.8 100 450 54 64 825 06 43 98.98 4 34, 25 18 781
5 5-Mar-60 | 19000 | 7.8 85 270 | 2 a8 3.32 797 8 46 9391 2. 36. 27. 94 79.
6 |22-Mar-89 | 19300 | 7.8 84 440 54 337 910 69 48 08.87 7. 518 76 89.4
7 |29-Mar-89 | 19400 | 7.7 86 506 86.0 69 49 68.83 383 76 827
8 05-Apr-89 9300 | 7.9 ) 430 | 4 a8 1 6.74 809 69 5 98.79 40.2 26.1 76 75.8
[ 2-Apr-89 9300 | 7.9 93 504 847 34 53 0873 85 420 44 82.
10 9-Apr-89 5100 _| 7.8 90 438 | 2 53 2 334 834 00 56 08.66 37 444 283 13 [y
1 26-Apr-89 5000 | 7.5 82 4.16 88, . 59 9850 50 46, 29 7.3
12 |03-May-89 | 19000 | 7.4 () 450 | 3 53 2 4.98 87, 33 63 98 51 62 49! 254 46 864
1 10-Mey-89 | 18700 | 7.3 98 185 85, 3 6 08.43 55 52. 37 4
4 |17-MsyB88| 18000 | 74 100 a0 | 3 53 2 472 83 14 69 6835 48 545 254 28 ;
5 |24 May89 | 19000 | 7. 83 4.85 85, 23 72 0828 55 57. 37 4.
6 |3i-May83| 19000 | 7. 76 a5 3 53 2 498 87. 32 76 20 62 50.7 254 46 86.4
17 | 07-Jun-89 9000 | 7. 79 498 88, 49 78 14 56 17 50 86.4
18 | 14-Jun-89 9000 | 7.6 o1 487 3 54 1 4.98 89.6 66 80 10 i3 53, 518 73 86.4
19 | 21-Jun-89 9100 | 78 80 215 86. 349 82 98.04 1.96 55, 258 84.7
20 | 26-Jun89 | 19000 | 7.9 104 460 | 2 50 332 830 332 6 97.96 2.62 7. 74.0 3.46 3.1
19400 | 8.00 137 487 | 5 720 9 764 1182 | 1428 86 9966 | 11.28 67.6 518 1488 1282
7500 | 7.30 76 430 | 2 480 1 323 79.7 1.66 14 67.96 131 13 79 1.73 75.9
Mean 8890 | 7.70 93 256 | 28 | 538 2 461 89.1 4,08 57 98.65 322 449 284 425 8.8
fedi 9000 | 7.80 9 450 | 30 | 530 2 4.85 863 3.14 56 98.66 248 444 254 328 86.4
Mean Last I5 Weeks 19020 | 7.74 3 264 |3 523 2 4.48 871 266 80 98.09 2.10 634 338 277 854
[755% Remalning (WKs. 363
[50% Remaining ( 718
[25% Remajning { 1173
0% g (\Wks) 1568
[NT] d Jrk -~alkal y ndlor ad I‘ﬁll valuds were labl ta was Inﬁrpnlmm 1r¢ xistil g hta and itsed in suhseq i

* if values were reporied as < defection kmd, 1/2 the detection kmi is shown in Ralics and was used in subsequent calculations
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Sulphate Production Rate (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 4 (Mafic Pyroclastic Control)
Sulphate Production Rate & Remaining S vs Cycle
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Alkalinity Production Rate (mg/kg/wk)
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Alkalinity & Acidity Production Rate vs Cycle
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Copper Leach Rates (mg/kg/wk)
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Sulphate (mg/L)

Sulphate vs Conductivity

Samatosum Mine Humidity Cell - Column 4 (Mafic Pyroclastic Control)
Sulphate vs Conductivity
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Samatosum Mine Humidity Cell - Column 4 (Mafic Pyroclastic Control)
Iron, Lead & Silver Leach Rate vs Cycle
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Antimony Leach Rates (mg/kg/wk)
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Samatosum Mine Humidity Cell - Column 4 (Mafic Pyroclastic Control)
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Control of Acidic Drainage in Lavered Waste Rock: Samatosum 242

BS5. Column 5

242 Minesite Drainage Assessment Group



re-Test ABA 8 ICP Metals Data

iamatosum Mine

>olumn 5 (Blend Control Alkalinity Removed)

‘ost-Test ABA & ICP Metals Data

Siamatosum Mine

solumn 5 (Blend Control Alkalinity Removed)

‘inal Sample Weight (dry) (g)

\BA Results:
Paste pH

% 8 (Total)

% $§ (Sulphate)
% S (Sulphide)
% S (BaS04)

nitial Sample Weight (dry) (g) 17210
ABA Results:

Paste pH 8.3
% S (Total) 3.62
% S (Sulphate)

% § (Sulphide)

% S (BaS04)

TAP (tonne  CaCO3/ktonne) 13
SAP (tonne CaCO3/ktonne)

NP (tonne CaCO3/konne) 61.5
Carbon (%)

CaNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne) -52
SNNP (tonne CaCQ3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR 0.54
SNPR

RNPR

Surface Area:

Surface Area (m2/kg) 1.66
Wetals:  (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca

Chromium Cr Data
Cobalt co Not
Copper cu | Available
lron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium Mg
Manganese Mn

Mercury Hg
Molybdenum Mo

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium T

Tin Sn

Titanium Ti

Tungsten W

Vanadium \%

Zinc Zn

NOTE: When metals were reported as < detection limit, half the
is shown in italics, and was used in subsequent calculations.

TAP (tonne CaCQ3/ktonne) Data
SAP (tonne CaCO3/ktonne) Not
NP (tonne CaCO3/ktonne) Available
Carbon (%)

CaNP (t CaCO3/itonne)

TNNP (tonne CaCO3/ktonne)

SNNP (tonne CaCOQ3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR

SNPR

RNPR

Surface Area:

Surface Area (m2/kg)

Vetals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca

Chromium Cr Data
Cobalt co Not
Copper cu | Available
Iron Fe

Lanthium La

Lead Pb

Lithium Li

Magnesium Mg
Manganese Mn

Mercury Hg
Molybdenum Mo

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin Sn

Titanium Ti

Tungsten W

Vanadium \%

Zinc Zn

value of the detection limit




Samatosum Mine Humidity Cell Data - Column $ (Blend Control Alkalinity Removed)

I 1 ] ] I ]
1 jAnaiicsl ] Sulphate P ; ] Molar NP Consymetion;
|By Suface Area: Ratio: | Empirical T | Remaining
Acidly | Alairity | SO4 | Cumiative | Remaining ] SO4 | Cumuat TheorelicalNP| _Open-System | Cum NP NP__ | Closed-System | CumNP NP
Leachate | Weekly Adidity | Akainity | Suphate| Production | F Producti 504 ~ s |Production] S04 Ak | G tion | NP Consumption | C 7 Open_] NP C ion | Consumption | _Clased-
Week No. Date  |Recover pH | Conductivity| Eh | (CecoO3 | (Ceco3 (S04 Rate Rate Rate P i (% of Rate F /S04 ApHS At Measured pH | Open-System System Above pH 8.5 | Closed-Sysiem |  Sysiem
m) (pH unis) V) | mot)' | mgh) M) | (mphpii)™" | (mphphi) | (moAgivi) | (mohig) | orginal)  }(my/ (mym2) (ki) (mpkpi) SR (o W o] (L] o
66 | 240ct90 | 19300 | 290 825 630 | 30 [ 214 336 0.00 40 §2230 91 45 1553 | NA 250 216. 25708 58.20 468. 80035 ~30.14
67 | 31-Oct90 | 19300 | 2 77 585 | 25 200 280 0.00 24, 52455 70 3% 1688 | NA 233 205, 25014 7.86 439, 80474 -30.85
68 | 07-Nov-90 | 19300 ) 78 635 | 15 214 16.8 0.00 40 52695 48 45 1833 | NA 250, 233. 26147 748 483, 80957 3164
69 4Nov-90 | 19300 8 7 630 | 25 202 280 0.00 265 2921 51.27 37 1970 | NA 236 207. 26355 7.5 443 81401 3236
70| 21-Nov-90 | 19400 I 74 530 | 10 21 1. 0.00 424 3163 | 6105 46 2116 NA 252 241. 26596 56.7 493, 1895 3316
7 28-Nov-00 | _ 15400 € 505 | 595 | 26 19 2. 0.00 22 3386|5084 3 225 NA 231. 202 26798 6.4 43 2328 3387
7 05-Dec-90 | 19300 ) 1080 | 602 | 15 230 168 0.00 57 53643 | 5060 56 2406 | NA 268. 251 37050 66.0; 520. 2848 3401
7. 12-Dec-90 | 19400 | 27 800 | 590 | 14 77 15. 0.00 199’ 53843 | 5042 1 2527 | _NA 207 192.1 27242 55.70 399, 3248 -3536
74 | 19Dec-90] 19300 | 29 1145 | 560 | 15 72 16. 0.00 192 54036 | 5024 7 32643 | NA 200. 184, 7426 5540 385, 33633 | -3599
75 | 26Dec-90 ]| 19200 | 30 838 | 580 | 20 70 22 0.00 89, 54226 | 50.07 15 2758 | NA 1974 176.2 7601 55.12 72, 34006 | -36.60
76 | 02Jan91 | 19500 | 29 778 | 508 | 19 142 2 0.00 60. 54386 | 4992 1] 2856 | NA 1674 146. 7743 54.88 13. 14320 37101
77 | 03-Jan91 | 19800 | 30 677 | 4% | 15 120 7 0.00 38 4524 | 49.79 83 2039 | NA 143, 126 7674 54,68 70 4500 | -37.54
78 | 16-Jan-81 | 18400 9 680 612 |19 183 20 0.00 957 | 64720 | 4961 118 3057 | NA 203. 183 28058 54.3¢ a7 34977 38147
79 | 23-Jan01 | 19400 9 675 600 | 20 166 225 0.00 871 | 54907 | 4944 13 3170 | NA 194 72. 28230 54.1C 367 85345 -38.77
80 | 30-Jan91 | 19300 8 565 585 | 10 132 12 0.00 480 | 55055 | 4030 69 33250 | NA 154. 430 2837 87 297. 8564 39.26
8 06-Feb-91 | 18900 9 674 615 | 15 154 65 0.00 691 | 55224 | 49.15 102 3361 NA 76. 1507 2853 ] 35, 85078 239.80
82 | 15-Feb- 8300 9 675 640 3 16 138 0.00 1712 | 55396 | 48.99 103 33465 _|_NA 78. 764. 2869 3 34 8632 ~40.36
83| 20Feb9 8200 9 752 620 0 15 106 0.00 1597 | 55555 | 4884 % 3561 NA 66. 156. 28853 53.0¢ 32 86641 ~40.88
84| 21-Feb 0300 | 29 618 680 | 7 4 79 0.00 158 §57113_| 4870 % 33657 | NA 64. 156. 29010 528 86964 Y
85 | 06-Mar 19000 | 2.7 620 620 | 13 a7 144 6.00 1623 | 55876 | 4855 98 33755 | _NA 69.1 154; 29164 258 3 7288 1.9
86 | 13Mear91 | 18800 | 29 600 640 | 9 39 9.8 0.00 1518 | 56028 | 4841 92 33847 | NA 1582 148.3 2331 234 306 87505 424
87 | 20Mar9i| 18500 | 29 600 580 | 13 38 140 0.00 1483 | 56176 4827 %0 3936 | NA 54.5 1406 2945 211 2951 7890 129
88 | 27-Mar01 | 16800 0 622 | 600 | 15 162 146 0.00 158. 56334 4813 % 3403 NA 64.7 150.1 2360 51.86 31438 38204 342
89 | 03Apr-91 | 17500 0 540 590 | 8 3 8.1 0.00 1383 | 56472 4800 4 34 NA 4. 359 29739 64 280, 88484 4388
90 | 10-Apr- 8900 3 560 598 | 13 2 143 0.00 1340 | 56606 4788 3419 NA 39.6 25 29865 44 264 88749 4431
91| 17-Apr 2600 3 78 600 | 9 4 66 000 1047 | 56711 | 47.78 3 425/ NA 09. 02 25967 27 211, 8896 4465
97 | 24-Apr-9 8900 | 29 660 650 | 10 191 11.0 0,00 2098 | 56921 4759 27 313386 | _NA 2185 207 30175 50.94 426, 8938 4534 |
93 [ 01-Mey-61 | 19200 K] 512 590 106 us 0.00 183 7039 | 4748 71 34456 | _NA 731 108 3026 50.76 2319 89619 45,72
94 |O5-May-01 | 19000 | 30 550 610 134 144 0.00 1479 7187 | 4734 89 4547 | NA 154. 39 3042 §0.53 2939 899 46.20
95 | 15May.01 | 19200 | 31 550 590 132 134 0.00 1473 7334 | 412 [ 14636 | NA 153.4 20 3056. 50.30 293 4 00206 | -46.68
9 | 22-May-91] 19300 ¥] 438 520 E 4 746 0.00 2756 7462 | 47.08 77 53715_§ NA 133.2 784 3058 50.1 2514 90458 4708
97 | 29-May-01 | 19500 0 20 580 3 3 147 0.00 280 7590 | 46.97 77 34791 NA 334 18 30800 49.92 252, 90710 4750
98 | 05Jun01 | 19800 2 2 610 3 22 150 0.00 404 7730 | 4684 85 34876 | NA 46. 3. 30932 49.70 277, 90987 4795
99 | 12Jn91 | 19100 | 30 10 520 | 10 27 1. 0.00 [ 7871 | 4671 85 34060 | NA 46, 35, 067 40,48 282, 270 4841
100 | 16-Jun9i | 18800 | 3.0 500 570 | 13 07 142 0.00 169 7988 | 46.60 7 35031 NA 107.6 17 493 229. 499 4878
101 | 26-0m81 | 19300 | 31 530 580 | 22 05 47 0.00 7. 58106 | 46.50 7 5102 | NA 2 98.0 27 49.15 220, 720 | -49.14
102 | 03-h#01 | 19200 2 522 10| 20 08 223 000 20! 68227 | 4638 T 35175_|_NA 5 103.2 376 4898 228, 31948 | -49.51
103 | 100001 | 16100 | 31 478 40 | 10 2 ) 0.00 37, 58364 | 4626 35258 | NA 43, 32 1508 4877 275 52224 -49.96
104 T-0k91 | 19300 X 490 70 |16 13 78 0.00 126. 58491 | 46.14 77 35335 A 32 14 1622 4858 46. 52470 5036
105 | 24-0491 | 19300 0 516 570 | _16 124 79 000 EX 58630 | 4601 1) 35419 | NA 44 26.9 1749 4838 71, 92742 ~50.80
106 | 31-091 | 18700 1 560 590 | 20 ] 217 0.00 il 58808 | 4585 107 5526 A 185, 163. 1912 811 348, 93090 51.37
107__| 07-Aug91 | 17800 0 550 530 | 16 209 ! 0.00 216. 50024 4565 31 5657 | NA 225.2 708, 21 717 | 433, 93524 5207
108 | 14-Aug91] 19200 | 30 | 535 570 | 16 S 0.00 684 5319 4550 02 5758 A 175.0 157, 278 47 93356 5261
109 | 21Aug91 | 18100 | 28 546 610 | 16 14 £ 0.00 19, 5931 4539 72 5630 | NA 1249 108. 32386 47.34 1 04089 | 5299
110 | 28 Aug- 17500 X 505 560 | 23 18 34 0.00 20, 5943 4527 72 35003 NA 1250 1016 32488 ATAT 26 54316__| 53.36 |
111 | 04-Sep- 7000 X 533 604 | 67 208 73 0.00 846 | 5951 45.20 51 35954 NA 8. 60.9 2549 47.08 49 34465 5360
112 | 11-Sep91 | 19300 | 31 650 585 | 75 48 841 0.00 660 | 5966: 4504 100 36054 NA 172 88 8 2638 4693 264, 94726 54
13| 16-5ep91 | 17400 X 447 560 | 59 59.7 0.00 416 | 59624 4491 6 36140 | NA 147, 7 2125 26.78 2354 94962 | 544
14| 258ep-91 | 19400 } 384 573 | 54 104 60, 0.00 172 | 5994 [ 7 36211 NA 122. : 2787 4669 1834 95145 547
15 | 02-OctS 9300 ¥ 345 30 | 23 80 25, 0.00 897 | 6003 44,77 54 36265 | NA 935 7. 2654 4658 . 95306 54.97
16 | 05-0ct91 | 15200 ] 302 70 |10 84 1. 0.00 637 | 60124 44.64 57 3632 | NA 97.6 86. 2041 46.44 4. 95490 55.27
17| 160ct91 | 19000 1 335 580 |10 %0 1. 0.00 094 | 60224 44 60 36382 | NA 103.5 52! 33033 46.20 5 95686 | 5559
18 | 23-0ck91 | 19300 2 285 50 | 9 81 0. 0.00 908 | 60315 | 444 55 36436 | NA 944 84 33118 46.15 79. 95865 55.88
119 | 300ct91 | 19400 2 305 550 |19 74 21.4 0.00 834 | 60308 | 44.3¢ 50 36487 | NA 86. 65. 33183 46.04 52.4 96018 56.13
T120_[06-Now- 9900 2 394 570 | 23 81 266 0.00 037 | 60492 [T 57 36643 | NA 97, 71.0 3254 4593 68, 96186 | -56.40
121 [ 13-Now 9900 ! 332 560 | 22 88 754 .00 1018 | 60504 44 61 36605 | NA 06.0 80, 3335 45.80 186. 06373 | -56.70
122 T2 Now 19500 ¥ 330 550 |19 85 215 0.00 96. 60690 2412 58 36663 | NA 100.3 78. 33414 45.67 179. 96552 | -57.00
123 | 21-Nov 19300 2 265 560 | 17 70 19.1 0.00 78. 60766 | 44.04 47 36710 | _NA 81 62. 33476 4557 144 96696 | 5723
124 | 04 Dec- 19200 2 292 550 | 15 77 16.7 00 5. 60854 | 439 52 36762 | NA 89! 72.7 33549 45.45 162. 96859 | -57.49
T125 [ 11-Dec- 18100 ¥ 328 600 | 15 78 15. .00 82, 60936 | 4389 50 36812 | NA 85! 69.7 33619 45.34 155. 97014 57.15
126 | 18Dec 19600 4 268 560 | 13 80 14. 00 [IR 61027 | 4381 [3 36867 | _NA [ 80. 13599 4521 175, 97180 | -58.03
TA2T__|25Dec81| 19300 ¥ 240 550 | 7 68 19, 100 76. 61104 | 43.74 46 36913 | NA 79.4 60.4 43759 4511 139, 97329 | 6828 |
128 [ 01-Jan92 | 19500 ¥ 289 540 7 72 1933 00 31, 185 | 4366 49 36962 | NA 85, 65. 3825 45.00 150. 97479 | 58.50
29| 08-Jan-92 | 19200 ¥ 290 540 ] 73 20. 00 89. 267 | 4359 49 7012 | NA 34 B4. 33890 44.69 149, 7629 88.15
T130 [ 15-Jan02 | 16800 4 324 560 7 23 16.6 00 90,2 357 | 4350 55 7066 | _NA X 781 33968 4477 172, 7801 59.03
31| 22-Jan82 | 16800 2 290 590 70 16. 0.00 80 5 438 | 4343 T 37116 | _NA 3 61, 34038 2466 151 7953 5527




Samatosum Mine Humldity Cell Data -Column 8 (Blend Control Alkatinity Removed)

I i l ] | |
Anahdical ] Sulghate P i I L Molar INFConsumotion: .
By Sutface Area: |Ratig; Empirical ining | Theoretical Remaining
Acidty | Akalinty | SO4 | Cumuath 9| S04 ¢ ical NP | Open-System Cum NP NP Closed-System | CumNP NP
Leachate | Weekly Acidity | Akaiinity | Suphate | F ion | F ion} F i S04 s F i S04 x| ¢ NP Consumption | Consumption | _ open- | NP Consumption | Closes-
Neek No. Date  |R: pH _|C tivity] Eh | (CocO3 | (CoCO3 | (504 Rate Rate Rate | Production | (% of Rate | Producti /S04 AtpHS A M edpH | OpenSysem | Sysiem AbovepHO.5 | ClosedSysiom | Sysom |
(m)__ | (pHunits) ™ | oW | moAy | egh) | mot) | imphgho™ | ok | mohgi™ ] (mpkg) | origineh Jmolmai| (momd) (mpkghwi) (mpAgvi ] [L)] (L] [T L]
0 19-Ju-89 2050 0.00 391, 2392 97.80 1445 1445 2491.. 2286. 228¢ 96.28 47716 4778 9223
1 26-Ju-89 19600 9 2950 28 180 2100 205.0 0.00 391, 4783 95.60 1445 2890 NA 2491 2286. 4573 92.56 47776 9555 8446
2 -Aug-89 1 19100 .0 150 75 128 1690 142. 0.00 875 6659 3.87 1133 4023 NA 953. 811. 5384 89.62 37654 13321 78.4
3 Aug-89 | 19600 . 190 72 92 1580 104. 0.00 1799.4 8458 2.2 1087 5110 NA 874.4 765.8 154 85.74 3644 16068 1242
4 5-Aug-89 | 19600 . 583 24 66 1060 75.2 000 1207.2 9665 1. 729 5839 NA 257.5 182. 1336 84.82 2439, 19404 68.45
Aug-89 | 19500 . 057 585 23 603 26. 000 683, 10349 90.4 413 6252 NA M7 685.6 10022 83.70 1397 20802 66.18
30-Aug-89 | 19500 . 64 512 | 30 385 340 .00 436. 0785 90.07 264 6515 NA 454.4 4204 10442 83.02 874 21677 54.75
06-Sep-89 | 19600 . 71 52 | 40 23 456 .00 367 1153 89.73 2 6737 NA 383.2 337.6 10780 82.47 720. 22397 53.58
13-Sep-89 | 19200 . 12 550 | 80 75 893 0.00 418. 157 89.35 253 6990 NA 4358 346 1126 8191 782. 23180 2.3
] 20-Sep-89 | 19600 . 1690 602 268 40 305.2 0.00 10705 2642 88.36 647 7637 NA 11151 809 1936 80.59 926. 25105 53.18 |
0 [27-Sep-88 | 19100 . 1394 625 | 320 750 355.1 0.00 8324 3474 8759 503 8140 NA 867.0 511 2448 79.76 379/ 26484 66.94
1 04-Oct-89 | 19200 2 1752 550 532 1010 593.5 000 1126.8 4601 86.56 681 8820 NA 1173.7 580. 3029 18.82 754 28238 5408
1 2 11-Oct-89 | 19000 27 41 527 581 840 641.4 000 9274 5528 85.70 560 9381 NA 966.0 324, 3353 7829 290 28528 5199
} 13 18-Oct-89 1 19000 ! 828 522 | 640 940 706. 000 0378 | 16566 34.75 627 10008 NA 081 374, 37128 77.68 455 30984 9.62
| 4 25-Oct-89 | 19000 . 786 540 | 714 1020 788. 0.00 126. 17692 33.71 680 10688 NA 173 384, 4112 77.08 557. 32542 4709
| 01-Nov-89 | 19200 . 736 630 | 708 930 89 000 0375 | 18730 2.75 627 315 NA 080. 2909 4403 76.58 371. 33913 44.86
\ 08-Nov-89 | 18300 0 880 540 756 1026 47. 0.00 1506 19880 69 695 2040 NA 1985 350.7 4754 76.0 15493 35462 42.34
\ 15-Now-89 | 19000 .3 484 615 570 586 529. 0.00 646.9 20527 10 391 240 NA 673.9 446 4799 75.94 7185 3618 41.17
g 22-Nov-89 | 19200 2 Jiki 500 730 1602 814. 0.00 1787.2 22314 79.45 1080 3480 NA 1861.7 1047.3 5846 74.23 20909, 39090 36.44
9 29-Nov-89 | 19300 4 726 620 | 625 903 7009 0.00 10127 23327 78.52 612 4092 NA 1054 3540 6200 73.66 1408. 40499 34.15
20 06-Dec-89 | 19100 .4 737 609 668 903 7414 0.00 1002.2 | 24329 77.60 608 4697 NA 1043 302, 6502 7317 346. ‘41845 3196
21 13-Dec-89 | 19200 .3 826 610 | 779 960 869. 0.00 10744 25400 7661 64 5344 NA 1115/ 246, 6749 1217 362. 43207 29.74
22 20-Dec-89 § 19300 4 699 610 638 80 7828 0.00 900.5 26301 75.78 544 15888 NA 938.0 185. 6904 72. 093. 44301 2797
3 27-Dec-89 | 19200 .2 701 625 730 87 4.4 0.00 978.5 27280 4.88 592 5480 NA 10203 205. 7110 72.18 1226 45527 597
4 03-Jan-90 | 19100 4 626 625 756 78 39.0 000 871. 2815 4.08 526 7006 NA 907.5 68.5 7179 7207 976.0 46503 4.39
25 10-Jan-90 19000 € 598 635 710 880 3. 000 871 29123 73.18 587 7693 NA 10120 2282 7407 71.70 1240.2 47743 22.317
26 7-Jan-90 | 19200 4 551 540 789 733 B8O. 0.00 817, 2994 72.43 494 8087 NA 851. 00 7407 71.70 823.4 48567
27 an-90 | 19200 25 686 540 Al 70 801. .00 859.0 30800 71.64 518 18606 NA 884 838 7501 71.54 938 6 49558 4
28 -Jan-90 | 19000 .4 768 10 2 838 719. .00 925, 725 70.79 659 19165 NA 963. 2439 7744 4 12076 30763 A€
29 eb-90 | 19500 X 638 30 | 702 630 7954 D.00 713, 2439 70.13 431 19596 A 7436 0.0 7744 7 691.7 1455 .33
30 4-Feb-00 | 19000 X 425 22 | 468 595 516.7 000 656. 096 69.53 397 19993 NA 6843 1676 7912 70. 851. 2306 4.9¢
3 21-Feb-90 ] 19400 : 506 590 488 595 6501 0.00 670. 33766 689 405 20398 NA 698.7 48.6 806 706 847. 53154 3.57
: 26-Feb-90 | 19100 L 672 605 510 650 566.0 0.00 721.4 4488 68.24 436 20834 NA 751.4 854 824 70.33 936.! 5409 2,05
- 07-Mar-90 | 19000 . 565 640 584 770 544.7 0.00 850. 35338 67.46 514 348 NA 885. 240, 848 69.94 11263 §6217 10.22
34 14-Mar-90 | 19000 . 634 565 524 €55 78.5 0.00 723 3606 66.79 437 786 A 753. 74, 8662 69.66 9280 56145 8.7
35 [21-Mar-90 | 19000 , 680 35 | 568 725 27.1 0.00 8004 3686 66.06 484 2268 A 833 206. 8868 69, 10404 57185 7.02
36 128-Mar-90 | 19000 . 594 45 | 552 685 609.4 0.00 756.2 37618 65.36 457 22725 NA 787 78. 19047 69 966. 5815 5.44
37 04-Apr-90 | 19500 ! 630 600 | 488 678 652 0.00 654.9 3827 54.76 396 121 NA 682 29, 19176 68 811 58963 413
38 -Apc-90 | 19000 I 639 620 | 6§12 667 665. 000 736.4 33009 54.08 445 566 NA 767. 201, 19378 68.49 968 $9932 255
— 39 8-Apr-90 | 19000 . 593 20 468 583 516 0.00 54 39653 3.49 389 3954 NA 670. 153. 19531 68.24 824. 50756 21
40 25-Apr-90 9100 . 1653 10 496 €52 650 0.00 72 40376 62.82 437 4391 NA 753, 203. 19735 . 957 1713 035
. 4 02-May-90 9000 . 1650 25 486 650 536 0.00 71 41094 62.16 434 4825 NA 747 211 19946 57 958. 2671 -1.90
42 03-May-90 9000 . 1544 20 426 550 470. 000 607 41701 80 387 25192 NA 632. i62. 20108 730 794, 83466 -3.20
43 6-May-90 | 18000 ! 483 15 | 388 540 405 0.00 664, 42266 .08 L] 255. NA 588. 182/ 20290 l 770. 54237 -4.45
44 3-May-90 | 18700 I 622 26 | 452 595 491 0.00 646. 42912 60.49 39 259 NA 73. 182. 20473 66. 855, 65093 584 ]
45 |30-May80| 19200 | 2 120 2 | 448 465 499 000 518 434 60.01 31 26231 NA 40, 406 20513 66.65 581. 65674 6.79
46 06-Jun-90 | 19100 [ 2 308 2 | 3% 445 432 0.00 493, 43925 69.55 298 26535 NA 14.4 816 20595 66.51 596. 66270 -1.7€
47 13-Junr90 | 19200 20 20 375 450 418 0.00 502. 44427 69.09 303 26839 NA 23, 104 20699 66.34 627. 66897 8.1
48 20-4un90 | 19100 70 20 383 500 425.1 0.00 5549 44982 58.58 335 27174 NA 78 1534 0852 66.09 731 67628 -9.9€
49 27-Jun-90 | 19100 476 618 368 458 408.4 0.00 508, 45490 58.11 30 748 NA 29. 121 0973 65.90 650. 68279 -11.02
50 490 9200 | 2 356 | 608 | 320 440 357 .00 490 45981 7.66 297 7771 NA 11. 154 128 65.65 665. 68945 -1210
11-Ju-90 9200 344 512 | 299 405 333. .00 451 46433 7.24 27 28050 NA 70. 137. 265 65.42 607.7 69552 -13.09
2 18-Juk-90 1500 976 B30 | 105 845 70 .00 664 46998 56.72 34 2839 NA 588. 5§18, 783 64.58 1106.2 70658 -14.89
3 25-Ju-90 | 19000 395 615 2 555 79 .00 612 47610 56.16 70 28762 NA 638, 658. 22342 63.67 1197.0 71855 -16.84
54 01-Aug-90 | 18600 508 620 86 515 92 .00 556.6 48167 65.65 336 29098 NA 579. 486 22829 62.88 1066.6 2922 -1857
85 08-Aug-90 [ 19200 |- 2. 330 605 51 425 569 .00 474, 4864 55.21 286 29384 NA 493. 437/ 23266 62.17 930.! 3853 -2009
t 56 15-Aug-90 | 19100 .6 300 630 42 400 466 .00 443! 49085 54.80 268 20652 NA 462. 415 23681 61.49 878. 4731 -21.51
1 57 22-Aug-90 9200 .7 30 598 220 360 2454 .00 401 49487 >4.43 243 258%5 A 418.4 472 23864 §1.21 s 75122 -2248
! 68 _ | 29-Aug-90 9000 44 600 87 30 96.0 .00 364. 4985 54.10 220 30115 NA 379. 283! 4138 60.75 663 75985 -23.55
59 05-Sep-90 9300 038 600 | 195 295 218.7 .00 330. 50182 3.79 200 30315 NA 344.€ 25. 4264 60.55 470, 76456 -24.32
; 60 12-Sep-90 | 19200 1040 570 168 260 87.4 .00 290. 50472 5353 175 30450 NA 302. 4. 4378 60.36 416 76873 -25.00 |
i 19-Sep:50 | 18900 I 1134 | 600 | 204 2 224. .00 353 50825 | 53.20 214 30704 NA 368.4 “. 4523 60.13 812 77386 2583 |
' _ 26-Sep-90 | 19100 1 1074 585 73 265 192, .00 294. 19 5293 78 30882 NA 306.4 4.4 4637 59.94 420.7 77806 -26.51 |
i 33 03-Oct-90 19100 . 205 590 16 238 7. .00 264. 384 5285 50 041 A 28, 257 4 4804 89,52 532! 78339 -27.38
! ’ 54 10-Oct-90 19200 826 620 15 320 5. .00 357.4¢ 741 52.36 216 1257 NA 37 355. 25250 58.94 7274 79068 -28.56
! 65 | 17-0ct90 | 19100 817__| 630 | 16 225 78 00 ] 249 1990 1 5213 151 1408 | NA 260. 242.4 25492 3855 502, 79568 2938
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Samatosum Mine Humidity Cell Dab - Colitmn § {Blend Control Alkatinity Removed]

1 1 ]
Dissolved Metals®: Meta] Leach Rates: Cumulative Metal Leach Rates:
Antimony | Arsenic | Coppet | won | Lead [Mengenese] Siver | Zinc | Abmony | Arsenic | Copper on Lesd | Manganese ]  Siver Zinc | Antimory | Avsenic | Copper ron Load | Manganess | S Dinc
WeekNo| Date | DSb | DAs| DCu |DFe] DPb | DMn | DAg |DZn] DSb | D-As | DCu | DFe | DPb | DMn | DAg | DZn [ DSv | DAs | DCu | D-Fe | DPb | O-Mn | DAg | D-Zn
) [ mohy | mot) [ (rgld | o9l | emot) | tmpty | (gl | vwrans | oo | ot | oo | (sonaw | inpornd | irone | iwoneg m,rm_m_m_m_m
0 | 19Ju89 _ BE-03| 1.6E.02| 3.6E-01 |3 BE+01| SAE-01 | 2.9E+00] 15E-03] 1.1E+00
76-2489 | 0.006 32 | 31 ] 03 0001 | 094 [36E.01] 356401 34E-D1 5E-03 | 1.1E+00] 1.4E-02| 3.1E-02| 7.3-01 | 7.16401] 6.8E-01 | 5.8E+00] 3.0E-03( 2.1E+00
2 2-Aug-80 | 0003 {0014 | 0.18 | 43 | 0.08 8E-04 | 068 ‘6E-02 | 2.0E-01| 4.8E+00] 8.9E-02 8.9E-04| 7.5E-01 | 1.76-02] 4.7€-02 | 9. 3E-01| 7.56+01] 7.76-01] 8.7E+00[3.8E-03 2.9E+00
5-Aug 85 | 0,007 |0.01 21 | 51 ] 002 0.002 | 08 ‘BE-02 | 2.4E.01] 5 BE+00] 2.3E-02 7E-03] 9.1E-01) 2 5E-02] 6.5E-02) 1.26+00) 8.9E+01) 7.9E-01 | 1.2E+015.6E-03] 3 8E+00
4 16-Aug 89| 0.002 25 [ 53 | 001 0.001 ] 0.84 OE-02{ 2.8E-01]6.06+00[ 1.1E-02 3E-03| 96E D1 [276-02] 8AE-02| 1.5E+00 R 7E+G1] 8 1E-01]1.56+01/6 8E-03] 4 BE+00]
2V Au 8ol D002 100101 096 | 34 | 008 3E-04 | D58 2.7E02] 1 7ED1| 30E+00] STE02 4E-04 | 66E.0113 0F.02] 11E01| 1.6E+001 9 1E401] 8.6E-01 [ 1.7E401{71E-03] SAE+00)
30-Aug 89| 0002 [0.016] 01 | 066 002 2E-04 | 029 | 2 8E-02| 1.1E-01) 7.6E01] 2.3E02 3E-04 | 3.3E-01] 3 26-02) 1.2E-01] 1.7€+00] 9.0E+01| 8.9E-01|2.0E+01 |7 4E-03] 5.7E+00
6-Sep-89 | 0002 |0.015]| 0.6 | 1.4 | 00 3E04 | 0.45 | 7E-02 | 1.86-01] 1. 6E+00] 1.1E-02 34E-04 [ SEDT] i LAE-01] 1. [9.36+01] 9.0E-01 | 2.3E+01 | 7.76-03] 6.39E+00
B 135ep89| 0.002 | 0016] 0.24 | 59 | 0. 2E-04 | 0.76 | 8E-02] 2.7E-01 | 6.6E+00] 1.1E-02 2.26-04 | 8,5€-01 | 3.6E-02 1.6E-01 | 2.2E+00] 1.0E+02] 9.9E-01[ 2.6E+01|7.9E-03| 7.1E+00
9 20-Sep 89| 0002 | 61 | 064 | 80 | 0 0.001 [ 205 | 11E-01{ 7.36:01|9.1E+01] 11602 “3E-03( 2.3E+00} 3.9E-02| 2.7E-01 | 2.9E+00 1.96+02] 9.2E-01] 2.9E+01) 8.2E-03} 9.4E+00|
10| 27-Sep 89| 0.004 [0.005] 049 | 58 | 60 4E-04 | 154 | 5E-03 | 5.4E-01]6.4E+01] 1.1E02 4.4E-04 | 1.7€+00] 4.3E-02| 2.8E-0113.5E+00] 2 6E+02| 9.3E-01 | 3.2E+01/9.6E-03[1.1E+0
4.0ct-89 | 0.005 | 0.225] 0. 7 | 0.061 002 | 1.96 [25E-01] 6.8E-01] 1.3E+02| 6.8€-02 9E-03 .2E¢00It.9£-0_:__.3E—1J 4.1E+00} 3 5E+02] 1.06+06| 3.56+01[ 1.26-02| 1.3E+01]
11.0ct-89] 0005 [0.249| 057 | 142 | 0.04 002 | 1.77 TE-01] 6.35-01 | 1.6E+02| 44E-02 1E-03 | 2 0E+00] 5.4E-02} 8.0E-01 | 4.8E+00| 5.4E+02] 1.0E+00| 3.8E+01| 1.4E-02] 1.5E+01]
180ct89| DOO6 | 0.313| 0.5 | 161 | 0.031 002 | 1.82 5E-01] 6AE-D1} 1.0E#02| SAE-DZ| | 2.26-03 | 2.0E+00] b.1E-02] 1.1E+00| 5.4€+00| 7.26+02| 1.1E+00] 4. 1E+01} 1.66-02( 1.7E+0
25-0Octag]| 0.007 | 041 | 0. 180 | 0.025 003 | 187 4.5E-01] 6.76-01} 2. 0E+02] 2.86.-03 2E-03 | 2.1E+00| 6.8€-02| 1.6E+00] 6.1E+00| 3.2E+02| 1. 1E+00} 4 AEM 9E-02[ 1 9E+01)
15 1-Nov80 | 001 |0.378| 059 | 174 | 0.02 D.003 | 1.69 4.2E-01| 6.6E-01] 1.9E+02 2.2E-02 8E-03 | 1.0E+00| 8.0E-02| 2.0E+00 6.7E+00] 1.1E+03 | 1.1E+00] 4.6E+01]2.2E-02| 2. 1E+0
16| B-Nov-8d | 0011 0.525] 062 | 197 | 0018 .003 | 1.74 §.9E-01] 7.06-01 2.2€+02| 2.06-02 3.86-03{2.06400| 9. 26-02| 2 6E+00] 7.4E+00 | 1.3E+03| 1.1E+00] 4 9E+01{2.6E-02] 2 3E+01
17__| 15-Nov-89| 0.007 | 0.211 _0.4_44__34 06.021 4E-04 | 1.29 3E-01 4.96-01 | 1.56+02| 23E-02 44E-04 | 1.4E+00| 1.0E-01]| 2.8E400| 7.9E+00 | 1.5E+03 | 1.26+00] 5.26+01 2.6E-02| 25E+01
18 [22Now-89| 0.01 |0.257| 055 | 166 | 002 0.003 { 149 3E-01] 6.16-01| 1.9E+02| 22E-02 3.8E-03 | 1.7€400] 1.1E-01 3.2E+00| B.5E+00] 1.7E+03| 1.2E+00| 6.5€+401| 3.0F-02| 2.6E+01
19| 29-Nov-89) 0.005 | 044 | 0.65 | 166 | 0.013 005 | 16 4.9E-01] 7.36-01 | 1.9E+02| 15E-02 5.26-03 | 1.8E+00] 1.2E-01 3. 7E+00| .3E+00 | 1,9E+03] 1.2E+00| 5.8E+01| 3.5E-02| 2 BE+01
20 | 6-Dec89 | 0005 | 042 | 067 | 174 | 0015 004 | 2 4.7E-01] TAE-01 |1 9E+02] 1.7E-02] | 4.4E-D3|2.2E+00] 1.2E-01] 4.1E+00} 1.0E+01 | 2.0E+03{ 1.2E+00] 6.1€+01] 3 9E-02| 3 OE+01
21 [13-Dec89] 0004 | 0.06 | 088 | 167 | 0.014 002 | 1.7 .7E-02] 7.6E-01] 1.9E+02] 1.6€-02 22603 1.9E+00] 1.3E-01 | 4.2E400] 1.1E+01]| 2.2E+03] 1.2E+00) 6.4E+01| 4 2E-02| 3 26401
2| 20-Dec-89] 0005 | 028 | 059 | 156 ] 0. .00 . {E-01] 6.6E-01] 1.7E 5E-02 3.4E-03 | 1.5E+0G] 1.36-01) 4 5E+00] 1.TE+01] 2 4E+03 | 1.3E+0G| 6.7E40 4455—02_ 4E+01
23 | 27Dec89) 0.005 | 038 | 065 | 172 | O: 004 | 1.8 2E-01] 7.3E:01 1.5E+02| 13602 42603 |18 400} 14E-01) 4 8E+00} 1.2€+01] GE+03 | 1.3E+00] 7.0E+01 | 4.9E-02{ 3.5E+01
4 3.Jan-90 | 0.006 | O. 065 |63 | 0.0 004 | 1% 4E-01] 7.26-01| 1.8E+02| 1.4E-02 OE-03 | 1.7E+00] 1.4E-01] 5.3E+00] 1,3E+01| 2.8E+03 1.3E+00| 7.3E+01|5.3E-02[ 3.7E+01
75 [ 10-Jan90] 0006 | 027 | 065 | 158 | 00 004 | 1.4 3 0E-01 7.26-0 | 1.7E+02] 1.4E-02
26 | 17-dan90] 0006 | 0.27 | 065 | 150 | 00 0.004 | 14 3.06-01] 7.36-01 [ 1.7E+02] 1.3E-02
21 | 24-jang0| 0006 { 0.28 | 064 | 159 | 00 0.004 3.1E-01 [ 7.1€-01 | 1.8E+02[ 13E-02
b——— 1=t R ) TRy Ty . IiE, T AT 0 3E A0
L0 JF-JAan-Yu ] UViIl V<0 u.s bl V14 VAR 1= s B VA
29 7-Feb-90 | 0.009 | 0.1 | 055 ¢ 123 | 0.016 0.002 2E-01] 6.2E-01] 1.4E+02| 1.8E-02
30 | 14-Feb-90] 0008 | 009 | 052 | 111 ] 0014 0002 [ 1 9E-02 | 5.7E-01| 1,2E+02| 15E-02
1__ | 21-Feb 00} 0009 | 013 | 0.55 | 116 | 0018 0.002 | 12 5E-01| 6.2E-01 | 1.3E+02] 2.06-02
2" | 26-Feb-90) 0009 | 012 | 057 | 125 i5 0.003 3E-01] 6.3E-01) 1.4E+02] 1.7E-02
33 7-Mar-90 | 001 | 02 | 06 a1 004 2E-01) T.4E-01(1.6E+02 14E-62
4 14 Mar90] 001 | 0.14 | 064 | 127 | 0. 003 | 14 [ 1.5€-01] TAE-0111.4E+02) 13602
35 [21-Mer-00] 001 | 0.15 | 0&4 | 130 | 0.013 003 7] 1.43 TE-01] TAE-O1 | T4E+02] 14E02| 3.3E-03 .
36 | 26.Mear-90| 0,002 | 0.14 | 665 | 118 | 0.012 0.004 | 1.32 BE-01 7.26.01 [1.3E+02| 14E-02 44E-03 [9.66-G2
37 4-Apr-90 | 0.008 | 009 | 056 | 107 | 0.014 0.003 | 1.1 "0E-01] 6.3E-01 | 1.16+02| 1.6E-02 | 4E-03 X
38 | 1%-Apr-90 | 0.008 { 0.12 | 0.61 | 116 | D.018 p.003 | 1.29 36-011 6.76-01 [ 1.36+02| 20E-02 .3E-03] 1
39 [ 18-Apr-90| 0.009 | 009 | 057 | 99 | 0.016 0.003 | 1.22 1 9E-02 | 6.3E-01 | 1.1E+02] 1.8E-02 .3E-03
40 00 | 0.008 | 0.12 | 0.63 | 113 | 0.014 0.003 | 153 '3E-01] 7.0E-01] 1,3E+02] 1,6E-02 3E03] 1 1.
41| 2-May-90 | 0.009 | 008 | 056 | 101 | 0.013 0.003 | 1.19 .BE-02| 6.2E-01| 1.1E+02] 14E-02 1 3E03 (1 1.
42 | 9-May-90 | 0.009 | 005 | 0.48 | 83 | 0.014 D003 { 1.02  5E-02 | 5.3E-01{9.2E+01] 15E-02 .3E-03 1.
43 iC e onl aONT nna 44 &a on' [ 2E.02 &E.{ 2E40 E.02 1E.03
43 | 16-May-90] 0003 | 004 | 044 | 69 o031 080 REO2TAEERTITIEDII 1 TED | 1E-03 1
44 |23May-00| 0.002 | 008 | 051 | 89 003 | 1.08 JE702] 5.5E-01] 9.7E401] 1.6E-0: .36-03
45 |30-May-90| 0002 | 004 | 04 | 60 | O 002 | 08 5€-02| 4.5E-01 | 6.7E+01] 1.9E-0; 2€-03 | B.9E-01]
46 6.n-90 | 0.002 | 004 | 034 | 55 | 0016 0.003 | 0.78 4E-02| 3.3E:01] 6.1E+01] 1.8E-0] 3E-03| 8.7E-0
47 | 13.Jun90] 0002 {0028 037 ] &7 | 0015 26 | 0.003 [ 6.88 1E-02 | 4.1E-01 | 6.4E+401 1.76-02| 2.9E+00( 3.3E-03 | 9.8E-0
43 | 20.Jun90| 0002 [0.035] 037 | 63 |00i5] 3 10003] 12 9E-02] 4.1E “F "OE+01| 1.7E-02 | 3.36+00| 3 3E.03| 1. K
49 | 27-un90} 0002 [0.022] 04 | 62 3 .003 | 0.99 4E-02| 4.4E01|5.8E+0  36+00| 3.3E-03 | 1.1E+00 .
50 42490 | 0.002 | 0.0 39 | 46 9 002 | 095 AE-02| 4.4E-01]59E 2E+00| 2 2E.00 [
51 11-Jul-90 0.0 36 | 42 7| 0.003 | 0.87  0E-02| 4.0E-01| 4.7E+401 OE+00| 3.3E-03| 9. i
52 | 183480 014 | 0.87 | 114 8} 0005] 232 4E-02] 5.8E0 SE+00] 33E-03| 1. 1.
53 | 2590 0.029] 05 | 58 412 {0004 | 1.28  2E-02] 5.5E-0 45E+0C| 4.4E-03] 1. 1,564
54 1-Aug-90 002 | 046 | 50 3.79 | 0003 | 1.14 2E-02 | 6.0E-01 4 1E+00( 3.26-03 [ 1,56
55 8-Aug-50 0,008] 031 | 32 281 | 0.003 | 0. 9E-03| 35ED  1E+00] 3.3E-03 1.6E-01]
56 | 15-Aug-90 0.006| 034 | 26 284 | 0.003 | 0.87 7E-03| 3.8E-01 .2E+00| 3.3E-03] 0. [1.6E
57| 22-Aug-90 007 | 034 | 25 273 | 0.003 [ 0.83 8E-03| 3.8E0 .0£+00[ 3.3E-03[ 9. [1.66-01
88 T2 ason 6061 031 | 23 237 a2 107 6E-03| 3 4F BE400 8 .7E-01
59 | 5-Sep-80 005|025 | 21 9 | 0.002] 059 6E-03) 2.8E4  AE+00 | 1.8£+00] 1. 86402 1.76-01
60| 12-Sep-80 004] 021 | 17 . .002 | 051 4.5E-03 | 2 3E-01 SE+00 [1.9E+00] 18E+02|1.7E-01}
61__| 19-5ep-90 005] 027 | 22 2, 003 | 0.68 SE-03]" 3E+00] : | 1.9E40011 84021 1.7E-01)
62 | 265ep 90 003| 0.18 | 18 ; 002 | 0.52 .3E-03] OE+00 [1.9E+00] 1.8E+02 | 1.86-01]
63 30ct-90 002| 019 | 13 € .002 | 0.48 2E-03 BE+00[ 22663 | 1.96+00| 1.9E+02{1.86-0
64 | 10-0ct00 003] 021 | 17 .002 | 0.43 3E-03 2.0E+00 I 9E+02[ 1.8E-0
85 | i7-0ct90 0002] 02 [ 14 ] 44 2E-03 ] ; BE+00] 2 [ 1.9£+00] 1.9E+02] 1.8E-D1]

K valios wears of a3 < dedection ek 12 the. POV TR YRR SAE TRE Y v l st .



Samatosum Ming Humidity Cell Data -Column § (Bleed Control Alkalinly Removed)

L | ] ] ] 1 l |
; | [Molar INP Coneymption:
[By Sutace Area: |Ratio: Empirical Remaining Th Refmaining
Acidity | Asalinty |  SO4 | Cumuati g] SO4 | Cumuati Theoretical NP [ Open-System Cum NP NP Closed-System | CumNP NP
Leachate | Weekly Acidity | Akalinity | Sup F Prodk Produci S04 S | Producti S04 Ak ¢ NP Consumgtion | Consumgtion | open | NP Cons: on | Clesed-
WeekNo.| Date IR d pH |C y| Eh | (cocOd | (Coco3 | (SO Rate Rate Rate | Pr o Rate | Pr 1504 MpHE A MoasuredpH | OpenSysem | Sysem | Above pHG.S5 | ClesedSystom | Sysem |
(L) _ | gtk | o) | moly | mA) | mpA)’ | (mphy (mphphg” | (mohg) | (mghg) | origneh | (mom3wg”| (mpind) (phoi) 1 (mphgh) mghighky W ] (o) (mphgok) ™
19900 .40 2950 680 | 789 0. 2100 | 8802 0.00 23916 | 61438 97.80 1445 15 NA 24913 2286.3 34035 96.28 47776 97953 9223
7000 .00 240 490 7 D. 68 6.6 .00 76.3 2392 4343 46 1445 NA 794 00 2286 4466 139: 4778 59.27
18877 82 1018 597 | 208 D/ 415 2216 .00 4654 | 45001 58.56 281 7185 NA 4848 2518 241%0 60.67 742, 71002 ~1545
19200 80 825 600 30 0 234 315 .00 2538 | %2110 52.02 153 1480 NA 264.4 1555 25600 5837 476, 79801 -2976
18920 24 287 556 7 0. 7% 182 .00 82.1 81270 4358 50 7014 NA 855 87.3 33895 48 1526 97638 -58.76
23 18 3
% | 97 3
374 : n 24
705 539 40
** I measured suiphate, akalnity and/or acidity values were unavaiiable, data was interpoiated from existing data and used in subsequent equations.
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Samatosum Mine Humidity Cell Data -Cofumn S (Blend Control Afkaljnity Removed)

| I W 1 i
Dissolved Metals*: Matal Leach Rates: Cumulative Metal Leach R-ra_!u:
Antimony | Arsenic | Coppar | Won Load | Menganess |  Siver Zine | Antmony | Arsenic Copper iron Leas | Mongenese |  Siver D Antimony |  Arsenic Copper yon Lead | Mangerese |  Stiver
Week No. Date D-Sb (D-As| DCu [O-Fe{ O-Pb { DMn | DAg [OZn] DSH O-As DCu | DFe O-Pb D-Mn | D-Ag DZn | D-sb | DAs D-Cu | DFe DF | DMn | DAg | DZn
' ) | ey | mgh) | tmph)y g | troronds | enoromy | imoronid | (nghony | Trpws | imhoney | tmoronto | emoroms | imptkg) | gy | imoh) | tmohy | (o) | (oap | twohe) | owphg) |
Maximum .01 0525 087 | 197 | 03 58 0005 | 212 | 1.26-02 5.9E-01] 7.7E-01 [ 2.2E+02 | 3.4E-01 ].5900 .2E-03 | 23E+00] k .2E-01{9.0E+00 4 .1E~l-@__}_  6E+03 | 3.0E+00| 2 ‘5EMP 2E-01 |1 1E+02|
. .002 | 0.00 .06 | 0.36 | 0.01 .38 | 26041 0. 22603} 1.1E-03 | 4.9E-02 | 4.0E-01 | 1.1E-02 _!,ﬁ-ﬂ‘l .2E-04 | 1.96-01]6.8E-03] 1.6E-02| 3.6E-01 .SE+01) 3.4E-01| 2.8E400] 1.5E-03] 1.1E+00
Mean 1006 |0.103] 0.29 146.31] 0.026 30 [0.0024] 0. 6.6E-03| 1.1E-01] 3.2E-01|5.1E+01] 2.8E-02 | 1. 4E+00| 26E-03 | 8 2E-0 . 3E-01] 7.3E+00] 2 8E+O .1E+031 1.9E+00] 1.6E+02| 1.7E-01 1.2E+01|
Median 0.006 |0.032| 0.19 {13.00] 0015 | 0.94 {0.0020] 0.49 | 6.6E-03 | 3.56-02[ 2.1E-01] 1.4E+0 1.6E-02 1 1.0E400] 2.3E-03 | 5.3E-01]3.7E-01] 8. 9E+0G| 3 4E+01) 6.3E+03 | 2.0E+00| 1.86+02] 1.8E-01] 8 4E+01
Mear Last 5 Weeks 008 {052 049 0.22 . 5E-02| 5.7E-01 5.3E-01 24E-01|51E-01{S.0E+00] 4.1E+01| 6.6E+03 | 3 0E+00| 25E+02( 3 1E-01] 1.1E+02]
1
75% Remaining {Wks)
50% R g {Wks}
25% Remaining (Wks}
0% Remeaining (Wxs)
1

LT IV
vyl < - BASO -tre td00e




Samatosum Mine Humidity Cell Data -Column § (Blond Control Alkalinity Removed)

I ] | | |
I-Dluolvud Metals*: Metal Leach Rates: Cumulative Metal Leach Rates:
Antimony | Arsenic | Copper | tron Lead [Mangenese] Siver | Zinc | Atimony | Arsenic | Copper fron Leed | Mengenese| Siver Zine Antimony | Arsenic | Copper ron tead | Mangenese
Week No. Date DSb [DAs| DCu|DFe]l DPb | OWNn | DAg |D2n] DSb ' DAs | D-Cu | D-Fe | D-Pb | D-Mn D-Ag DZn [ DSb | DAs | DCu | D-Fe | D-Pb
moA) | (moA) | (mpt) | (mph) (mph) | (mgh) | (moA) | (mororn | (o T moromo | (norem | (motered | oty | IO | e TP | rphp | ke | (g | (oA
66| 24-0ct-90 002 0.19 | 14 2_|0002] 04 2E-03 | 2.1E-01] 16E+0 SE+00| 20603 | 4 5E-01] 3.7E-01| 8.0E+00| 3.4E+01] 6.3E+03 | 20E+00] 1.
67 31-Oct-90 002 19 ] 15 A .001 | 0.42 .2E-03 | 2.1E< .7E+) 6E+00[ 1.1€-03 | 4.7E-01]3.7E-( 9E+00] 3.4E+01| 6.3E+03] 2.0E+00
68 7-Nov-90 003 19 4 p .002 | 0.42 .4E-03 | 2.1E 6EH 3E+00] 2.2E-03 | 4.7E L.8E-{ . 9E+00] 3.4E+01] 6.3E+03] 2.0E+00
69 14-Nov-90 .002] 0.17 3 E .002 .41 .2E-03 | 1.9E SEH _TE+00] 2.2E6-03 | 4.6E-01]3.8E« .9E+00] 3.4E+01] 6.4E+03| 2.0E+00) 2
70| 21-Now-80 002| 0.19 | 13 ; .001 | 0.45 3E-03 | 2.1E-01[ 1.56 7E+00| 1.1E-03 | 5.1E-01| 38E-01] 8.9E+00| 3 5E+401| 6.4E+03] 2.0E+00
7 28-Nov-90 002] 0.17 . 002 1 0.39  3E-03] 1.9E-01] 1.2EH 2E+00| 2.3E-03 | 4.4E-01 | 3.8E-01| 8.9E+00] 3.5E+01} 6.4E+03] 2.0E+00
2 5-Dec-90 .002 | 0. 3 3 .002 | 0.49 .2E-03 | 2.4E-01 1.5E+0 5E+00[ 2.2E-03 | 5.5E-01} 3 8€-01/8.9E+00] 3.5EH . 4E+03] 2.1E+00] 2,
73 12-Dec-90 .00 143 | 7. 0.94 .00 .33 AE-03 ] 1.5€-0118.7E+0C AE+00[ 1.1E-03 | 3.7E-C .9E-( .OE+00 ] 3.5E4( . AE+03]2.1E+00] 2
74| 19-Dec-90 001 0.14 | 10 1316001 0.36 AE-03 | 1.6E-01 | 1.1EX BE+00] 1.1E-03| 4.06-01} 3 9E-01] 8.9E+00| 3.5E+01) 6. 4E403] 2. 1E+00
75 26-Dec-90 .001] 0.16 2 1.1 .00 .52 1E-03] 1.86L .3EK .2E+00} 1.1E-03 | 5.8E-C L 9EL .9E+00] 3.6E401] 6.4E+03] 2. 1E+00
76 2-Jan-91 .001] 013 | 9. 0.79 .00 .28 JE-03 | 1.5E<4 LIEH 9.0E-01] 4.1E-03 | 3.2E-( .9E-{ 9E+00] 3.6E+01] 6.4E+03] 2.1E400
7 9-Jan-99 0.001 8. 0.002 | 0.25 .2E-03 9.5E+0( 3E-03 ] 2.9E-01] 4.06-01] 8.96+00] 3.6E+01] 6.5€403| 2. 1E+00
78 16-Jan-! 0.00 144 0.002 | 0.39 1E-03 SEH  1E-03 ] 4.2E-01| 4.0E-01]8.9E+00( 3 6E+01] 6.5€403] 2.2E400
79 23-Jan- 0.001 3 | 09 ] 0002 033 AE03 | 1.6E-01) 1.2E+0 0E+00] 2.36-03 1 3.7E-01 14 0E-D1/ 8 0F+00[3.6E401] 6.5E+0312.2E400
30-Jan- X 82 0.85 .29 .2E-0119.2E+00 9.5E-01 . 36-0114.06-01] 8.9E+00] 3.6E+401] 6.5E403 ] 2.2E400
6-Feb-91 . 6 1 .35 _3E-01|6.6E+00 AE0 8E-01] 4.0E-01] 8.9E+00] 3.6E+01| 6.5E+03] 2.2E+00
2 3-Feb-91 1 .36 3E-01|9.4E400 1E+00 .8E-01] 4.1€-01] 8.9E+00] 3.6E+01] 6.5E403 | 2.2E400
3 20-Feb-91 1.1 .36 2E-01|7.9E400 2E+00 BE-0114.16-01| 8.9E+00{ 3.7E+01] 6.5E+03| 2.2E+00
_ 84 7 1 09 1 0.32 .OE-0114.1E+00 AEH00  6E-01]14.1E- L.9E+00 3.7TE .5E+03] 2.3E400
85 6-Mar-91 41601} 8.9E+00] 3.7E4 . 5€40312.3E400
86 3-Mar-91 D.1 | 4 1 0.35 AE-01]4.7E400 1E+00  8E-01]4.26-01]{ 8.9E+400] 3.7E+01{ 6.5E+03 | 2.3E+00
87 20-Mar-91 D1 | 4 1 .35 1E-01]4.8E+00 1E+O0 8E-01] 4.2E-01{8.9E+00] 3.7E+01] 6.5E+03 | 2.3E+400
88 27-Mar-91 011 | 4 1.1 .39 E-01 [ 4.4E+00 AEH00 .8E-01]4.2E-01] 8.9E+00|3.7E+01] 6.5E+03] &  3E+00( 2.
89 Apr-91 0.1 0.87 .33 .0E-01 3.6E400 .8E-01 4E-01] 4.2E-01] 8.9E+00]3.7E+01] 6.5E+03 2.3E+00) 2.
90 | 10-Apr-81 0.08 0.87 03 9.9E-02] 3.6E+00 6E-01 3E-01] 4.26-01| 8.9E+00| 3.7E+01| 6.5E+03 | 2.4E+400] 2.
(2] 17-Apr-91 13 4 0.97 .35 .5E-02 | 2. 5E+00 E-01  6E-01] 4.3E-( .9E+00 | 3.7TEH .6E+03[2.4E+00{ 2.
2 24-Apr- .15 5 12 .45 GE-01]4.9E+00 .3E+00 OE-01] 4.36-01| 8.9E+00] 3.8E+01]| 6.6E403| 2. 4E+00 2.
3 May-91 0. 4 84 29 .2E-01]2.7E+00 9.4E-01 3.26-01] 4.36-01| 8.9E+00] 3.8E+01] 6.6E+03 | 2 4E+00
94 May-91 0. k 99 .36 .3E-013.6E+00 AE+00 4.0E-01]4.36-01/ 6.9E+00| 3.8E+01] 6.6E+03] 2.4E+00 2
95 15-May-! 0. .92 0.33 .3E-01 | 3.5€+00 0E+00 3.76-01] 4.4E-01] 8.9E+00] 3.8E+01] 6.6E+03 | 2.4E+00
86 22-May- 0 .4 .77 0.28 .2€-01]2.7E+00 8.6E-01 3.16-01 | 4.4E-01] 8.9E+00] 3.8E+01] 6.6E+03] 2.5E+00 2.
97 | 20 May-9 3 3 X 035 AE-013.4E400 OE+00 4.0E-01| 4.4E-01| 8.9E+00 | 3.8E+01] 6. 6E+03] 2.5E400
98 5-Jun-91 3 08 0.33 .2E-0 SE+00 .0E+00 8§E-01] 4.4E-01] 8. 9E+00] 3.8€+01] 6.6E+03{ 2 5E+00
89 | 12-Jun! 3 0.93 0.34 1E-01 [3.7E400 LOE+00 BE-01] 4.4E-01 8.9E+00| 3.8E+01] 6.6E+03] 2.5E+00
100 19-Jun- 0.09 | 2 .84 03 9.8E-0212.8E+00 0.2E-01 AE-0114.56-01] 8 9E+00] 3.8€401]6.6E+02 .5E+00
10 26-Jun-9 009 . 0. 0.32 OE-01)¢ .0E+00 QE+00 6E-01]4.5E-01] 8.9E400| 3.9E+01]6.6EH  SE+D0
02 3-Ju-91 0.08 .3 08 0.28 8.9E-02 | 2.6E+00 8.9E-01 31E-01}4 5€-01| 8.9E+00| 3.9E+01]6.6E+03] 2 6E+00
03 0-Juk-! 0.08 .4 0.94 05 8.9E-02 | 2.7E+00 .OE+00 6.5€-01] 4.5E-01] 8.96+00 | 3.9E+01| 6.6E+03 | 2.6E+00
04 7-Jub- 0.07 2 0.87 .31 9E-02 | 2.2E400 9.8E-01 3.56-01]4.66-01] 8.9£+00| 3.9E+0 .6E+03 2. 6E+00
05 24-JuH-! 0.08 | 2.1 0.91 .33 .0E-02 | 2.4E+00 1.0£+00 .7E-01] 4. 6E-01] 8 9E+00{ 3.9E+0  6E+03] 2.6E400 DE+02
06 31-Jui-91 008 | 2 0.9 .33 .7E-02 {2 2E+00 .8E-0 6E-01 | 4.6E-01] 8.9E400| 3.9E+01] 6.6E+03 | 2.6E+00 0E+02
o7 7-Aug-91 0.07 ki .91 0.33 .2€-02| 1.8BE400 LAE-0  4E-01] 4.6E-01| 8.9E+00 | 3.9E+01] 6.6E+03| 2.6E+00 OE+H02
08 14-Aug-91 .08 A .83 028 .9E-02 | 1.6E+00 .3E-0 1E-01] 4 6E-01| 8.9E+00] 3.9E+0116.6E+03 .TE+00 OE+02
09 | 21-Aug9 D.08 . .88 03 AE-02 | 1.4E+00 .3E-01 .2E-01] 4.7€-01] 8 BE+00] 3.8E+01] 8.6E+03| 2.7E400 0E+02]
0 | 28-Aug-98 0.07 . .82 0.28 1E-02] 1.2E400 8.3E-01 '8E-01] 4.7€-01} 8.9E+00] 3.9E+01] 8.6E+03| 2.7E+00 OEV02
4-Sep-91 0. 11 0.58 4.9E-021 7.7€-01 4.5E-01  4E-0114.7E-01] 8 9E+00 3.9EK GEH . TE+00 DE+02
2 11-Sep-9 0. 2. 12 0.49 .BE-01{2.6E+00 3E+00 .5E-01]4.7E-01| 8.9E+00 ] 4.0EK 6E+03| 2.7E+00 0E+02
3 18-Sep-9 0. . .83 0.3 AE-0111.7E+00  4E-( .1E-01]4.8E-01] 8.9E+00 4.0E¥ 6E+03]2.7E+00 DE+02
4 |25Sep o 06 | 0.95 7 .43 BE-02{ 1.1E400 AEL 4.8€-01) 4.8E-01| 8.9E+00 | 4.0E+0116.6E+03| 28E+00 OE+02
2-Oct-91 06 | 1.1 .6 .22 .7E-02{ 1.2E400 1E  5E-01]4.86-01| 8.9E+00] 4.0E+01] 6.6E+03| 2.8E+00 [ 1.06402]
8-0ct-91 .12 | 0.68 .67 .23 3E-01] 7.6E-01 7.0E-0 ,6E-01| 4.86-01] 8.9E+00{ 4.0E+01] 6.6E+03 ] 2.86+00 OE+02
16-Oct .08 | 0.75 .65 .22 8.8E-02| 8.3E-01 7.2E0  4E-01| 4.8E-01] 8.9E+00] 4. 0E+01 | 6.66+03| 2.8E+00 OE+02]
18 23-Oct-! .08 |0.73 .59 0.2 .0E-02 | 8.2E-01 .6E .2€-01] 4.9E L.OE+00| 4.0EK .6E4032 8E+00] 2 OE+02
[ 119 | 30-Oct! 08 | 0.96 .58 0 9.0E-02 | 1.1E+00 5E  4E-01] 4.0E-01 8.9E+00 | 4 0E+01] 6. 6E+03| 2.8E+001 2 0E+02
20 | 6-Now-di 0.09 [ 0.77 .64 0.22 OE-01 | 8.9EC AE- 5E-01]4.9-01] 8.0E+00[ 4.0E+01] 6.6E+03| 2.0E+00} - OE+0Z
21 3-Nov 08 | 07 X 0. "0E-01 | 8.9EL 7 IE 24E-01]4.9E-01] 8.9E+00 | 4.0E+01] 6.6E+03| 2.9E+00] - 1.06+02
[ 122__| 20-Nov- 08 | 0.67 .57 0.19 AE-02 | 7.6E SEL 26011 5.0E-01| 8.9E+00| 4 1E+01| 6.6E+03| 29E+00] 2 AE+02]
123 | 27-Nov 07 | 053 46 0.17 .9E-02 | 5.9E 2B 9E-01|5.0E-01] 8. 5E+00] 4. 1E+01 | 6.6E+03 | 2.9E+00] 2. 1E+02
| 124 4-Dec-91 .07 10.56 .55 0.2 7.86-02 | 6.2E-0 1E-0 . 2E-01]5.0E-( 9E+00] 4.1E+01] 6.6E+03] 2.9E+00] 2.5E+02] 3.0E« AE+02)
| 125 | 11-Dec-91 — |5:0E01[ 9.0E+00] 4.1E+01] 6 6E+03| 2.9E+00 2.5E+02] 3.1E- AE+02
26 18-Dec-91 .09 | 04 .37 0.17 0E-01} 4.6E-0 4.2E-( 9E-01]5.0E . 0E+00 | 4.1E+01] 6.6E+403 | 3.0E+00| 2.5E402 3.1E( E+02
27 25-Dec-91 .08 | 0.36 .35 0.21 .0E-02 | 4.0E-0 . 9E-( 4E-01]5.1EL 0E+00] 4.1E401] 6.6E403 | 3.0EX SE+02]3.1E-C EH
| 128 1-Jan-92 .08 | 0.41 .48 02 .1E-02 | 4.6E-0 4E- .3E-01] 5.1E .0E+00] 4.1€+01] 6.6E+03 | 3.0EX 5E+02]3.1E-C AEK
29 8-Jan-92 .07 | 06 .49 0.26 .8EL .7E-0 .SE- .9E-0115.1E-( O +00] 4.1E+01| 6.6E+03] 3.0E+00| 2 5E402] 3 1E-C AEH
30 15-Jan-92 0.09 | 0.64 .63 0.25 8.8E-02] 6.2E-0 1E-0  4E-01] 5.1E-01| 9.0E+00 | 4.1E+01] 6.6E+03] 3.0E+00] 2.5E4021 3.2E-01] 1.1E402
31| 22-7an92 0.07_| 0.61 05 0.9 B1E-02| 7.06-0 8E-0 2E-01] 5.2€-01] 9.0E+00] 4.1E+01 6 6£+03| 3.0E+00] 2. 5E+02[3.2E-01 1E+02]

* ¥ vatses were as < Sk, 172 the St is shown in Maics and wes used in subsequent calculetions. » Version 6.0 - Mar 11, 1996
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Samatosum Mine Humidity Cell « Column 5 (Blend Control Alkalinity Removed)
Eh & Sulphate vs Cycle
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Samatosum Mine Humidity Cell « Column 5 (Blend Control Alkalinity Removed)

Weekly pH & Conductivity vs Cycle
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Sulphate Production Rate (mg/k @/%)

Samatosum Mine Humidity Cell - Column 5 (Blend Control Alkalinity Removed)

Sulphate Production Rate & Remaining S vs Cycle
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Alkalinity ®*roduction Rate (mg/kg/wk)
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Samatosum Mine Humidity Cell - Column 5 (Blend Control Alkalinity Removed)
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Copper Leach Rates (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 5 (Blend Control Alkalinity Removed)
Copper & Zinc Leach Rate vs Cycle
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iron Leach Rates (mag/kg/wk)

Samatosum Mine Humidity Cell - Column 5 (Blend Control Alkalinity Removed)
Iron & Lead Leach Rate vs Cycle
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Samatosum Mineiumidity Cell - Column 5 (Blend Control Alkalinity Removed)

Antimony & Arsenic Leach Rate vs Cycle
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Manganese Leach Rates (mg/kg/wk)

Samatosum Mine Humidity Cell - Column 5 (Blend Control Alkalinity Removed)

Manganese & Silver l.each Rate vs Cycle
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[Pre-Test ABA & ICP Metals Data

Samatosum Mine

Column 6 (Mafic Over Oxidized Footwall PAG)

itial Sample Weight (dry) (g)

BA Results:
aste pH

% S (Total)

% S (Sulphate)
% S (Sulphide)
b S (BaS04)

FAP (tonne CaCO3/ktonne) Data
3AP (tonne CaCO3/ktonne) Not
NP (tonne CaCO3/ktonne) Available
sarbon (%)

aNP (t CaCO3/ktonne)

INNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

INNP (tonne CaCO3/ktonne)

INPR

SNPR

INPR

wrface Area:

Surface Area (m2/kg) 0.00
fetals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi
Cadmium cd

Calcium Ca

Chromium Cr Data
cobalt co Not
Copper cu | Available
Iron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium M¢
Manganese Mr

Mercury Hg
Molybdenum MC

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin 8t

Titanium Ti

Tungsten w

Vanadium V

Zinc Zn

[Post-Test ABA 8 ICP Metals Data

Siamatosum  Mine

Column 6 (Mafic Over Oxidized Foohvall PAG)

‘inal Sample Weight (dry) (g)

\BA Results:

Paste pH

% s (Total)

% S (Sulphate)
% S (Sulphide)
% S (BaS04)

TAP (tonne CaCOg3/ktonne) Data
SAP (tonne CaCO3/ktonne) Not
NP (tonne CaCO3/ktonne) Available
Carbon (%)

CaNP (t CaCO3/tonne)

TNNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

RNNP (tonne  CaCO3/konne)

TNPR

SNPR

RNPR

Surface Area:

Surface Area (m2/kg)

Metals: (ppm)

Aluminum Al

Antimony Sh

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca
Chromium Cr Data
Cobalt co Not
Copper cu | Available
Iron Fe

Lanthium La

Lead Pb

Lithium Li
Magnesium M¢
Manganese Mr

Mercury Hg
Molybdenum Mc

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium T

Tin Sn

Titanium Ti

Tungsten w

Vanadium V

Zinc Zn

NOTE: When metals were reported as < detection limit. half the value of the detection limit

is shown in italics, and was used in subsequent Ccalculations.




Samatosum Mine Humidity Cell Data -Column 6 {Mafic Over Oxidized Footwall PAG)

| 1 | ] |
Anaiytical Sulphate P i ] Molay INP Consymetion;
f By Surface Area: Ratio: Empirical Th ]
Acidty | Akainity | S04 v i $O4__ | Cumdative TheoreticalNP| _Open-System | CumNP NP Closed-System | __CumNP NP
Leachate | Weekly Aciaity | Akainity | Sulphate | Production | F Producti 504 [ S04 A | © ion | NP € fon | Consumption | Open. | NP Consumption | Comsumption | Closed-
WeekNo.| Date JRecovered] pH ductivity| Eh_ | (CaCO3 | (CaCO3 | (S04 Rate Rate Rate ] ool Rate | Producti 1504 MpHE A M dpH | Opensysem | System AbovepH6.5 | ClotedSystem | System
[ pHu) D | ") | moy | moAy | mph) | (momgma | (npkgi) | (kg™ |  (mpAp | originah | (mpAmaiwig™ |  (mginz) (mghgA) g | (mohppy ) (mphphad AP o)
0 19.Feb- 27 22.4 825.17 | 826 98.54 565 565 860, 881.3 881 9897 719. 719 98.00
26-Feb-92 | 0100 74 3480 | 310 | 6 () 3250 27 224 | 82677 | 1652 97.07 §65 1130 | 0027 860. 8813 1763 97.95 719. 3438 96.00
Z 04-Mar- 15100 Xt 1710 23 289 1 64202 | 2294 X 439 1569 668, 696.4 2459 97.14 336. 4774 94.45
3 1i-Mar: 19400 i 680 19 354 | 45826 | 2152 9. 314 188; 4774 511, 2971 9654 9535 5728 9334
4 Aar: 19300 0 475 14 418 274, 3026 4.6 188 207 2859 326. 3297 96.16 570. 5299 0267
5 25-Mar: 9700 415 340 | 2 88 165 10 43 4 90.76 17 5447 7 1 0533 3 41 3439 96.00 88, 5487 52.45
6 01-Apr 9700 . 450 37 473 89.74 207 4.3 194 93! 9.4 3578 65.84 85 567" 24
08-Apr 5300 0 368 63 6. 86.7 296 54.1€ 255 [73 36, 3715 95.68 83, 685¢ 2.0
] 15 Apr- 700 0 384 90 45 87.69 38 54,00 50 315 913 34, 3850 9552 80. 703¢ E:
D | 22-Apr-92 3400 0 404 380 | 4 8 160 217 438 86.67 3470 9385 59 374 | 0506 90. 2] 3982 95.37 78.4 7215 €
0 | 25-Apr 300 0 334 79 76 427 7820 | 3548 9371 54 428 51 224 4104 522 612 7316 4
06-May-02 100 1 330 78 35 413 69.73 | 3618 03.59 48 2475 72, 126 217 5.0 439 7520 01.25
2 TMay-92 | 19200 0 330 76 0.94 40, 6126 | 3619 53.48 2 2517 38 035 4320 04.97 26.7 7646 31,10
13 [20.May-92 | 19100 | 81 0 330 1 74 %9 053 39 280 | 3732 93.38 36 2554 | 0.747 §5.0 93, 2414 04.86 09.5 7756 90.98
4 |27-May92 ] 19300 | 80 295 067 40. 466 3779 93.30 32 2585 486 83, 4503 04.76 96.4 7852 9086
5§ |03Jun92 | 19300 0 300 0.82 [V 40.42 381 93, 28 261 2. B3, 4586 94.66 3.4 7936 90.77
6 | 10Jun92 | 19100 0 350 0.96 43 34.24 385 93.17 2 2631 357 78, 4664 54,57 704 8006 9069
7| 17-Jun92 | 19700 0 280 400 | 2 a1 51 1.10 44 28.05 388 9312 2656 | 1568 292 72. 4731 54,49 57. 8063 9062
i 24Juv92 | 19000 0 260 10 [ 30. 391 33.07 . 2676 314 74, 4812 54.40 61 125 00,55
5 | 01-Ju-92 | 19000 0 293 09 s 3217 3944 33.01 22 2698 3 76. 4888 4, 65. 19 90 47
20| 08-J492 | 19200 0 260 109 445 3423 | 3978 9295 23 722 35, 79, 4968 04 27 70. 26 9039
1650487 | 19400 0 230 380 | 2 82 67 108 44.4 3629 | 4014 32.88 25 747 | 1.224 37. 1. 5049 94, 74, 33€ 90.30
22 22-J49 18800 0 264 121 43 4340 | 4057 8 30 776 [ 7.6 136 4.0 89 8425 90.20
23 29-J4-9 19200 0 260 134 43, 50. 2108 72 35 2811 2. 54 .4 231 93 03 8529 90.08
4 | 05-Aug-92 | 19000 8 278 46 a 7, 2166 52.6 39 2850 0. 01, 5332 93.80 8647 8994
25 [12-Aug92 | 19000 | 701 252 360 | 3 79 122 59 41 54, 4230 50 u 2895 | 0.648 67. 07.7 5440 9367 3 8781 8918
26 9-Aug 9 9200 | 7.75 266 62 102 59,8 2290 52.39 4 2935 62. 00.9 5541 9355 2 8504 8964
2 26-Aug-9: 19100 79 253 .64 384 54 9. 4345 .30 38 2973 57. 94, 5635 93.44 . 9016 89.5
28| 02-Sep 19300 | 7.74 255 67 367 £0.0 2395 923 34 3007 52. 87. 52 9334 02, 119 89.39
25 ep 70200 | 7.84 214 %0 |3 62 80 169 35.0 451 244 9213 31 3038 | 0.775 47 86. 5802 9325 923 211 80.28
30| 16-Sep- 3500 | 795 78 67 35 27 248 32,04 25 3067 44! 78. £880 93.16 7.4 299 89.18
23-Sep 8900 | 791 4 65 35, 20.34 257 98 78 3095 2 75, 5956 93.07 X 381 89.09
7| 30-Sep- 5600 | 7.9 4 64 35, 3795 | 456 91 26 1 39. 73. 6030 92.98 74 459 8900 |
33 07-0ct-92 300 79 40 440 3 67 66 36. 35.57 4597 .85 24 45 1.015 7. 7. 101 92.90 72. 9531 889
34| 14-Ock 00 | 7.75 35 35, 3307|4630 79 23 58 4 63. 170 53 82 67. 9598 88,83
35 | 21-Ock 5500 | 7.87 34 ; 35, 3058 | 4660 74 Z 89 1 66. 5236 62.74 62. 0660 88.76
36| 280t 9200 |_7.85 7 € 35, 2808 | 4688 69 19 08 29 63. 299 52,67 56,8 0717 83,69
3 04Nov-92 | 19500 | 7.88 % 430 | 3 65 a7 € 35, 2559 | 4714 64 18 26 | 1.383 26. 60.4 360 92.60 K 9769 8363
38 1-Nov-92 | 18900 | 803 ; 35, 2582 | 4740 60 18 43 26, 542 53 0 5821 88 57
39 8-Now- 19100 7.81 4 .88 36. 26.06 4766 91.55 18 261 7. K 6482 46 2.4 9873 88.51
40 | 25-Now 200 | 7.85 23 2.00 36. 2629 | 4792 91.50 18 279 7 4 2. 6544 52.39 8 9926 83.45
41| 02-Dec-9: 5000 | 7.72 02 2% | 4 70 50 212 37. 2653 | 481 91.46 18 297 | 1400 7. 2.6 6607 72.31 53 9979 8839
42| 09-Dec-92 100 | 7.74 26 86 36 6 2561 | 484 1.4 8 15 2. 61, 6668 52,24 ; 100! §3.33
43 6-Dec 9 800 | 7.78 8 61 36. 24.70 | 4869 01.37 7 32 257 60. 6728 9217 49 1008 88.27
43 3-Dec-92 | 19200 | 7.74 210 35 35.4 2378 | 489 32 3348 24 58, 6767 92.10 48, 10129 8322
45 0-Dec-92 19500 7.86 90 450 2 64 42 .09 34. 22.87 49 .28 364 1.524 23. 57. 6845 92.04 46. 0176 88.16
46| 06-Jan93 | 19600 | 7.88 48 36 35, 2473 | 4940 74 1380 25! 59, 6904 91.97 50. 0226 88.10
47 | 13Jan93 | 19300 | 7.7 70 63 35. 26,60 | 4967 18 8 3399 277 61. 6966 90 53, 0279 88.04
48 [20-Jan93 | 19200 | 7.65 58 90 5. 2847 | 499 14 19 3418 297 63, 7030 82 57.4 0337 797
29 | 27-Jan93 | 19400 | 7.76 200 240 | 4 67 56 A7 36 3033 | 5026 09 2 3439 | 1.196 31, 65. 7095 74 1. 0398 7.90
500 93 | 19500 | 7.55 172 29 - 2938 | 5055 91.04 20 3459 30 64, 7159 67 53, 0457 7.8%
5 10-Feb-93 | 19200 7.64 95 .4 35. 28.43 5084 90.99 19 3478 29, 62. 1222 .60 56. 0514
52 |17-Feb03 | 19400 | 76 200 3 5 34. 2748 1 60,94 ] 3497 28 €0, 7282 53 54, 0568 ;
63 | 24-Feb03 | 19000 | 7.76 90 400 | 6 64 50 265 34, 2653 38 60,89 ] 3515 | 1.280 27, £8. 734 46 52. 0621 64
54| 03-Mar- 19100 | 7.65 75 295 1, 2808 66 90.84 ] 3535 29. 57. 7399 39 55, 0676 758
55 0-Mar- 19200 Xid 89 25 29, 29.64 [3 90.79 0 3655 0 56. 7456 32 58 10735 751
56 7-Mar- 9000 65 70 55 27, 120 227 90.7 3576 2. 55, 7512 26 1.4 10796 7.44
57 4 Mar-0 3800 74 245 370 | 10 64 85 85 24, 275 | 5250 90.67 22 3509 | 0.753 4, 54, 7567 20 4.4 086 7.36
58 1-Mar-93 | 19400 57 50 . 26. 1.00 290 90.62 Z 3620 32. 85 7623 13 1.4 92 2
59 | O7-Apr93 | 20000 | 7.7 65 4 28, 924 5320 9057 20 3640 30. 6. 7660 06 58, )38 2
60 | 14Apr93 | 19500 | 763 84 77 . 27.49 5347 90.52 19 3659 28, 58. 7738 100 55! 03¢ 7.16
61 | 21-Apr93 | 19200 | 7.4 %0 a0 | 2 62 48 07 33 2573 | 5313 90.47 18 3676 | 1292 26. 59, 7797 90.93 52 089 87.10
€2 | 26-Apr93 | 19100 | 7.76 208 75 34, 2550 | 5399 90.43 18 3604 27. 60. 7857 90.86 52. 14 87.04
63 05-May-93 ] 19500 7.56 188 .42 36. 2607 5425 90.38 18 712 21. 61. 7918 20.79 K 193 86.98
64 |12-May-93| 19300 | 7.57 193 10 37. 26.24 5451 90.34 18 730 21. 62, 7950 60.72 244 8692
65 |10 May 93] 19300 | 756 200 390 |7 73 rr) 77 3. 26.41 5477 90.20 18 748__] 1490 27. 63 8043 90,64 296 86.66

cng




re-Test ABA & ICP Metals Data

amatosum Mine

olumn 6 (Mafic Over OxidizedFootwall PAG)

Post-Test ABA & ICP Metals Data

amatosum Mine

olumn 6 (Mafic Over Oxidized Footwall PAG)

nal Sample Weight (dry) (g)

BA Results:
‘aste pH

b S (Total)

b S (Sulphate)
6 S (Sulphide)
6 S (BaS04)

itial Sample Weight (dry) (g) 35815
BA Results:

daste pH 8.45
k s (Total) 1.88
lb S (Sulphate)

% S (Sulphide)

% S (BaS04)

AP (tonne CaCO3/ktonne) 59
3AP (tonne CaCO3/ktonne)

\P (tonne CaCO3/ktonne) 85.95
>arbon (%)

>aNP (t CaCO3/ktonne)

TNNP (tonne CaCO3/ktonne) 27
SNNP (tonne CaCO3/ktonne)

RNNP (tonne CaCO3/ktonne)

TNPR 1.46
SNPR

RNPR

iurface Area:

Surface Area (m2/kg) 1.48
Aetals: (ppm)

Aluminum Al

Antimony Sb

Arsenic As

Barium Ba

Beryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca

Chromium Cr Data
cobalt Ca Not
Copper CL | Available
Iron Fe

Lanthium La

Lead Pb

Liiium Li
Magnesium M
Manganese MI

Mercury He
Molybdenum M

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium N:

Strontium Sr

Thallium Tl

Tin St

Titanium Ti

Tungsten w

Vanadium V

Zinc Zr

"AP (tonne  CaCQ3/ktonne) Data
3AP (tonne CaCO3/ktonne) Not
IP (tonne CaCO3/ktonne) Available
sarbon (%)

»aNP (t CaCO3/ktonne)

'NNP (tonne CaCO3/ktonne)

SNNP (tonne CaCO3/ktonne)

INNP (tonne CaCO3/ktonne)

TNPR

3NPR

INPR

urface Area:

Surface Area (m2kg)

fetals: (ppm)

Aluminum Al

Antimony Sb

Arsenic As

3arium Ba

3eryllium Be

Bismuth Bi

Cadmium Cd

Calcium Ca

Chromium Cr Data
Cobalt co Not
Copper cu| Available
[ron Fe

Lanthium La

Lead Pb

Liiium Li

Magnesium Mg
Manganese Mn

Mercury Hg
Molybdenum MO

Nickel Ni
Phosphorus P

Potassium K

Selenium Se

Silver Ag

Sodium Na

Strontium Sr

Thallium Tl

Tin Sn

Titanium Ti

Tungsten W

Vanadium \Y

Zinc zn

NOTE: When metals were reported as < detection limit, half the
is shown in italics, and was used in subsequent calculations.

value of the detection kimit




Samatosum Mine Humidity ce11 Data -Colunn 6 (Mafic Over Oxidized Footwall PAQ)

| | | ] | I
Anafytical Sulphate P i ] Molar NP Copsumotion;
|8y Surface Area: ; Empirical Remaining [ Theorstical
Acidty | Abaliity | S04 | C S04 | ¢ Theorstical NP | _Open-System Cum NP NP Closed-System | CumNP NP
Leachate | Weekly Acidity | Alkalnity | Suphate] F F [ i S04 s Producti S04 Ak} C ion | NP C C open-__| NPC on | C Cloted-
Week No. Date R di pH |Conductivity] Eh | (CacO3 | (CecO3 (504 Rate Rate Rate F i (% of Rate F 1504 AtpH 6 At Mes: pH | OpenSystem | Sysem | AbovepH®S5 | CosedSysem | System
) JeHuts)| emhoskm) [ v | mgt) | moty | mga) | mprgs kg (mphpg | (mokg) | onginen (ogn2) (mghgv) (mghgpn) (mghgwi) ] (mykghv) (mghgivg %)
|
[Mean 1 18899 | 7.05 248 357 3 0.0 159 1.62 2.1 52.70 5255 90.58 36 3595 NA 55.0 854 7686 91.06 106.3 10840 67.39
Medan | 19100 | 7.86 188 370 3 0.0 19 1.6 38 26.05 5451 90.34 16 3736 NA 771 98 7960 90.72 320 11244 %92 |
Vlean_Last 3 Weeks 78800 | s.01 169 250 2 0.0 35 0.89 21.6 17.91 6747 88.04 12 4617 NA 18.7 39.6 10885 8T H 364 13852 XN
!
75% Remalning_(WKs; 534 392 Ry
50% Remaining (Wks 1321 935 924
25%_Remaining (Wks, 2107 1470 1514
0% Remaining (WKs) 2893 2020 2104
| |
" measured suphate, akalinfly andior acidity values were Unavaitable, data was interpofated fron exjsting|data and used in subsequent_equations.
I I I I [ I I [ | I \ I \




Samatosum Mine Humidity Call Data -Column € {Mafic Over Oxidized Footwall PAG)

1 | { | | ] 1 1
Ansiytics] Resylte] Sulohate P i { ] Molar NP Consymption;
|8y Surface Area: Ratio: Remaining Theoretical Remaining
Aciaty | Adairity § S04 | Cumdati o] S04 ¢ INP| OpenSystom | CumnP NP Closed-System | Cum NP
Leachate | Weekly Acidity inity | Suiphate| F i F A Pre i SO4 s F i S04 Ak C NP Consumption | € tion Opon- NP C tion | Closed-
WeekNo.| _Dale_ |Recovered] pH |Ci y[ Eh [ Cocos | cocos | o4 | Rate Rate Rate | Produchion | _Ohof Rate | Production| 7504 | AlpHE | MMeaswedpH | OpenSysem | Sysen | AbovepHE5S | ClosedSystem | _sysienm
@ |oruin| omwowom) | ) | moty | mohy | mpt) | (mphomio™ | mphoiio” | emphoiedg™]  (mphd orgineh) | (mpm2iwi)”"|  (mpin2) mphgwy) | (mokphig | (mohohk) | (%) (mphghv oy | W
26-May-93 1 19000 1.73 208 323 38. 25.60 5503 90.24 18 765 26. 61.4 104 9057 50. 346 86.80
67 02-Jun-93 19200 7.1 200 269 36. 24.79 5528 $0.20 17 782 25, 89. 164 90.50 48. 395 86.74
68 09-Jun-93 19200 7.7 210 216 35. 2398 5552 90. 16 799 25, 58. 222 90.43 47. 442 86.69
69 [ 16-Jun-93 __1_93@ 7.79 80 400 3 63 43 62 33. 23147 5575 90. 5 3815 1.465 24. 56. 279 90. 46. 489 86.63
70 23-4n93 | 19000 89 204 6 35. 24.18 5599 90. 7 383 25. 58, 3337 90.30 48. 1538 86.58
7 30-Jun-93 19300 B6 10 [ 36. 25.20 5624 90.03 7 3848 26. €0. 3398 90.23 50. 1589 86.52
72 07-Jui-93 19600 7.87 80 .62 37. 26.21 5651 8998 18 3866 27. 62. 3461 90.16 - 53 1642 86.46
73 14-Ju-93 19500 71.87 188 390 3 70 50 64 38 27.22 5678 89.93 19 3885 1.400 28.4 64. 8526 90.08 55, 697 86.39
4 21-Ju-93 20000 7.8 180 6 2 28.54 706 89.88 20 3905 29. 66. 8592 90.00 51. 755 86.32
75 28-Ju-93 19800 78 182 63 .3 29.86 736 89.8: 20 3925 . 67. 8660 88.92 60. 1815 86.26
76 04-Aug93 | 19100 .85 170 384 18 767 89.77 3946 2. 69. 8729 89.84 63. 1878 86.18
17 11-Aug-93 19400 88 190 390 3 71 60 38. .50 5800 89.72 22 3969 1.183 33. 70. 8800 89.76 66. 1945 86.10
78 18-Aug-93 19400 88 190 35 30.20 5830 89.66 3989 65.4 8865 89.69 61. 2006 86.03
79 25-Aug-93 19300 78 70 X 32. 27.90 5858 8961 19 4008 29. 60.2 8925 89.62 56. 2062 85.97
80 01-Sep-93 19400 7.63 60 K 25. 5.5% 5884 8087 18 4026 26. 55 8980 89.55 51 12114 8591
81 08-Sep-93 19400 7.74 50 370 3 50 43 f 27. .29 5907 89.53 4042 1.163 4 49. 9030 89.49 46. 12161 85.85
2 15-Sep-93 | 20000 7.74 58 6 26. 47 5930 89.49 4058 4 49. 9080 89.44 47 12208 8580
! k 22! 9600 1.77 59 6 26.€ 65 5954 89.44 4074 4 49, 29 89.38 47 12256 85.74
o 34 29- 3200 7.66 43 6 26.4 .82 5978 89.40 409C 4 49, 79 89.32 48 12304 85.68
85 06-Oct-S 100 7.8 53 320 3 49 45 6 26. 4.00 6002 89.36 410 1.089 25 49. 228 89.26 48. 352 8563
86 13-Oct-9: 19100 172 50 60 255 3.20 6025 85.32 18 4123 4 48 276 8921 46. 399 85.57
87 20-Oct-9: 18800 17 49 60 4.8 2.40 6047 89.28 15 4138 3 46. 9323 89.15 45. 444 8552
88 27-Oct-9. 18600 7.5 2 60 4 60 6069 89.24 15 4153 22 45, 9368 89.10 43.4 487 85.47
89 03-Now-93 19100 7.78 5 320 3 44 39 .60 3 0.80 6090 89.20 4 4167 1.128 2 43! 341 89.05 41 2529 85.42
90 10-Nov-93 19400 7.95 38 7 3 2035 10 89.17 4 4181 2 43 3454 89.00 40, 2570 85.38
N 7-Nov-93 19000 1.52 47 9 3 19.89 30 89.13 4 4194 20. 42. 0497 88.95 39. 2609 8533
2 24-Nov-93 19200 1.7 40 108 3.9 9.44 49 85.10 4208 20. 42! 0538 A3 90 38 4 2648 8528
93 01-Dec-9 20000 39 285 4 43 34 .2, 4.0 8.99 68 89.06 4221 1.265 19. 41.8 958 88.85 37. 2685 85.24
94 08-Dec-9 19100 7.58 38 .06 3.7 9.02 187 89.03 4234 19. 41.4 9622 888 7. 27123 85.20
95 15-Dec-9 19200 7162 3 89 3.4 9.05 206 89.00 4247 19. 41. 9663 88.76 7. 2760 85.15
9 22-Dec-93 | 18700 76 4 12 30 19.08 6226 88.96 4260 19. 41. 9708 88.7 38. 12798 85.11
97 29-Dec-93 18500 1.76 5! 275 3 44 37 55 2.7 19.11 6245 88.93 4273 1.189 19. 4. §746 88.66 38. 2837 85.06
98 05-Jarv! 18800 71.96 3 29 18.84 6264 88.89 4286 41, 9787 886 38, 2875 85.02
99 12-Jan- 19000 7.8 82 04 18.57 6282 88.86 4299 41. 9829 88.56 7. 2912 34.98 |
100 19-Jan-94 19000 .23 65 0.79 18.31 6300 88.83 4311 . 41. 9870 88.52 7. 2950 34.93
10 26-Jan-94 19000 .18 52 280 1 45 34 .53 X 3.04 5318 88.80 4323 1324 18. 42, 9913 88.47 74 12987 4.89
i 0! 02-Feb-! 18700 .02 7 .66 4. 7.88 5336 88.77 4336 18. 49 9955 88.42 36. 13023 4.85
0; 09-Feb-94 18800 .03 54 .79 4. 7.73 6354 88.7. 4348 18. 41, 9996 88.37 36. 13059 84.81
04 16-Feb-94 18700 95 60 .9 4. 1.57 5372 88.70 2 4360 18. 41 10038 88.32 35. 13095 84.76
05 23-Feb- 18900 8 60 260 2 46 33 06 4. 7.4 389 88.67 437, 1.394 . 41.4 10079 8827 35. 13130 34.72
06 | 02-Mar- 18800 85 56 06 25. 7.19 3406 88.64 438 7 42.4 10122 88.22 4. 13165 34.68
! 07 09-Mar-94 18700 .98 58 .06 26. .97 5423 88.61 439 7. 43.4 10165 88.17 34 3199 34.64
| 08 5-Mar- 18800 92 7 .0 28. 5 5440 88.58 440 7. 44. 0209 88.12 33. 323¢ 34.60
109 23-Mar- 19100 8.1 0 285 2 55 31 0 29. 53 5456 88.55 44 1.774 7. 45, 0255 88.07 33.4 26 14.56
110 | 30-Mar-94 19000 7.96 56 A6 27, 39 5474 88.52 4430 8. A4. 10299 88.02 4. 330 34.52
i 1 06-Apr- 17000 .09 62 .85 26. .24 5492 88.49 4442 19. 43 10342 87.9 36. 338 4.48
: 2 13-Apr-94 19300 84 42 .24 4. 19.08 651 88.46 4455 19.! 41. 10384 87.9. 37.! 31375 34.44
3 20-Apr- 18800 .96 72 290 5 43 38 € 2. 95 653 B88.42 4 4469 1.132 20. 40. 0425 7.87 38. 3414 14.39
4 27-Apr- 19200 7.86 150 ¥ 2. 71 655 88.38 4482 20. 40. 0465 .82 38. 3453 14.35
15 04-May-94 18800 71 150 £ R 48 6570 88.35 4496 20. 40. 0506 .78 38. 3492 34.30
' 6 | 11-May. 18800 79 47 4 4 19.24 6590 88.32 4509 200 40. 0546 73 38. 3530 34.26
I 7 18-May-94 18400 7.96 60 350 2 41 37 03 19 6609 88.28 4522 1.108 19. 39.8 0586 1.68 386 3569 34.2
| 3 | 25-may-54 18200 7.83 7% Q0 19 6628 88.25 4535 19. 40.0 10626 7.64 38.7 3608 34.17
! 9 01-Jun! 18600 7.98 71 1 194 6647 88.22 4548 19 40. 10666 7.59 38. 3646 34.12
! 20 - 18800 07 78 54 18.0 6666 88.18 4561 19. 40.2 10706 7.54 39. 3685 34.08
: 21 15-Jun 18400 .03 71 250 1 41 37 51 .0 6685 88.15 4574 1.108 19. 40.4 10746 7.50 39. 3724 34.03
| 122 22-Jun! 18400 .98 77 65 5703 88.11 4587 19.4 40. 10786 7.45 38. 3763 33.99
23 29-Jun! 18900 .05 68 78 5721 88.08 2 4599 19. 39. 10826 7.40 37. 3800 33.94
: [ 124 06-Jul-94 19100 .04 61 92 5739 88.056 12 4611 18 39. 10866 87.36 36. 3836 33.90
25 13- 18900 96 61 250 2 42 a3 06 22 7. 5157 88.02 12 4623 1.273 18. 30.4 10905 87.31 35. 3871 33.86
i 26 20-Jul-94 19700 79 156 06 22. 7.4 6774 87.99 12 4635 18. 39. 10944 87.27 35. 3906 2382
H 27 27-Jul-94 18200 7.93 175 06 22. 7.4 6792 87.96 12 4647 18. 39. 10983 81.22 35. 3942 43.78
i 128 03-Aug-84 18800 8.15 181 06 22. 4 6809 87.93 12 4659 18. 39. 11023 87.18 35. 3977 83.74
Maximum 20200 8.23 3480 450 10 88.0 3250 385 484 825.77 6809 98.54 565 4659 NA 860.2 8813 11023 98.97 1719.1 13977 98.00
1 ‘ Minimum 9100 7.40 133 250 1 410 31 0.51 21.1 1653 826 87.93 11 565 NA 17.2 392 881 87.18 334 1719 83.74

Vo ea ree9e 19096




Samatosum Mine Humidity Cell Data - Column 6 (Mafic Over Oxidized PAG)

i | ] I ]
Dissolved Metals*: Metal Leach Rates: C lative Metal Loach Rates:

Antimony | Arsenic | Copper | on Lead | Manganese| Siver Zinc | Antmony Arsenk Copper ron Lead Manganese |  Siiver Zinc Antimony |  Arsenic Copper on Load Monganese | Siver Iinc

Week No.| Dale DSb | D-As | D-Cu |D-Fe| DPb | D-Mn | D-Ag |D-Zn] Db | D-As | D-Cu | DFe | DPb | DMn | D-AQ | O-Zn | OSb | DAs | DCu | Dfe | DPb | DMn | D-Ag | D-Zn
) | (mgh) | (moh) [ mgh) | (mph) | (mgh) | (mph) | (mghy | rwroma | emonom | imorared | oo | (oo | (o | eownomia | imorond | Gmohg) | ek | (g | Omphp) | (mohp) | (motp) | (mohg) | (mohp |
66 | 26-May-53 1.76-02 ) 23E-02| D001 27E-02] 1.3E+0 1E-01]
67 2-0un-93 1.76-02| 23E-02 | 9.0E-01 | 2.7E-02| 1.3E+0 AE-01]
1] F-JUHIS 1.76 O .36 021 OOE N1 2TE NS AR 1EN
69 | 16-Jun-03 7E-04[T.05 [ 0.002 0001 01 SBE-04 | 2.76-02 | 1,1E-03 | 5.4E-04 4 6E-00 TE 3E-02] 93601} Z8E-0Z[ 1.3E40 AED1
0 |23-Jun93 ] 7E-02| 23602 | 9.5E-01] 29E-02] 1.3EK 2E-01]
1 30-Jun-93 ] 7E-02] 2.3E-02 | 9.5E-01] 2.9E-02| 1.3E4 . 26-01]
2_ | 7-Jugs 1 | 1 TE02) 236021 856-01{ 29602 13640 26-01]
73 | 14483 10.001 [ 0.05 [ 0.002 [ 0.001 0 [ 5.48041 2.76-02] 1.1E-03 [ 5.4E-04 1.9E-03 7E-02| 2.4E-02] 9.8E-01| 3.06-02] 1.3E+0 5.26-01]
74 | 21-Ju-93 ] [ ] [ I | 1 T T 7€-02] 24E-02] 1.0E+00( 3.1E-02] 1.3E+0 . 2E-01]
75 26-Ju-93 76-02 [ H4E-02] 1.0E+00] 3 1E:02] 1.3E+0 2601
76 4-Aug-93 7JE-02| 24E-02 1.0E+00[ 3.1E-02] 1.3E+0 .2E-01]
77 | 11-Aug 93 OE-04 | 0.05 | 0.001 | 0.005 0 49E-04] 2.76-02| 54E-04 | 2.7€-03 1.8E-03 7E-02 | 25E-02] 1.0E+00| 3.1E-02 1.3E+0 .2€-01]
78 | 18-Aug-93 7E-02]| 26E-02] 1.1€+00| 3.2E-02] 1.3E40 2601
79 | 25-Aug 93 7E-02] 26E-02 | 1.1€+00| 3.2E-02] 1.3E+0 2601
80 1-Sep-93 TE-02] 26E-02] 1.1E+00| 3.2E-02] 1.3E+01 3E0
81 8-Sep-93 0.002 | 0.05 ] 0.001 | 0.001 0.01 9.8E-04] 2.7€-02 | 5.4E-04 | 5.4€-04 41603 7E-02| 2.7E-02 | 1.1E+00] 3.3E-02| 1.3E+01 3L

82 | 155ep93 7E-02 ) 2.8E-02| 1.1€+00| 3.3E-02] 1.3E+0 3E-
83 1 22-5ep93 7€-02| 2.76-02 | 1.1£+00| 3.3E-02| 1.3E+40 3EC
84 [ 29-Sep93 7E-02| 2.7€-02 | 1 1E+00| 3.3E-02| 1.3E+0 3EL
85 6-0ct93 8E-04 | 0.05 | 0.001 | 0.006 0 43E-04| 2.76-02 | 5.3E-04 | 3.26-03 2.0E-03 7€-02 | 28E-02 | 1.1E+00] 3.4E-02] 1.3E40 . 3E-C
86 13-0ct-93 7E-02 | 28€-02] 1.2E+00] 3.4E-02| 1.3E+0  4E-0
87 | 20-0ct-93 7E-02 | 2.86-02 | 1.2€+00| 3.4E-02| 1.3E40 4L
88 | 27-0ct93 7E-02| 2.86-02| 1,2€+00| 3.4E-02] 1.3E+0 6.4E-01]
9 | 3-Nov-93 0.001 [ 0.05] 0.001 | 0.001 [} | 6.4E-04] 2.76-02 | 5.3E-04| 5.3E-04 2.2E-03 7E-02]| 2.9E-02 | 1.26+00| 3.5E-02[ 1.3E+0 6.4E-C
10-Nov-93 | JEUZ| SUE-UZ[1.ZEHN)| 3.5E-0Z ]| 1.3E%0 Det-01]

9 17-Nov-93 7E-02 | 2:9E-02 | 1.2E+00] 3.5E-02 | 1.3E+01 6 4E-
92 [24-Nov-93 7E-02 | 2.96-02 | 1.2E+00] 3.5E-02 | 1.3E+01 6.4E-01|

93 1-Dec-63 SE-04 | 0.05 | 0.001 | 0.00% i 28E-04| 2.8€-02 | 5.6E-04 | 5.6E-04 156-03 7E-02]| 3.0E-02[ 1.3E+00] 3.6E-02] 1.3E+0 6.4E-|

94 8-Dec-93 7E-02] 3.0E-02] 1.3E+00] 3.6E-02[ 1.3E+0 6 4E-
FE 15-Dec-93 7E-02 | 30E-02 | 1.3E+00] 3.6E-02] 1.3E+0 64E-0
6 22-Dec-93 7E-02] 30E-02 | 1.3E+00] 3.6E-02[ 1.3E+0 AE-0
3 29-Dec-93 SE-04 | 0.05 | 0.001 | 0.001 0 2.6E-04 | 2.6E-02| 5.2E-04| 5.26-04 1.9€-03 7E-02| 3.0E-02| 1.3E400] 3.7€-02 | 1.3E+0 AE-01]
9 5-Jan-94 7E-02 | 30E-02| 1.36+00] 3.8E-02] 1.3E+0 5E-01]
99| 12-Jan-94 7E-02 | 3.0E-02 | 1.3E+00| 3.8E-02| 1.3E+0 5E-01]
100 15-Jan.04 I | 1 1 T TE-02 | 3.0C02 1 4.06+001 2.8E02] 1.3E+0 SE 01]
101 _{26-Jan94 1 T 7E-04_] 0.05_10.002 [ 0.001 ] g | 3.7E-04 2.7€-02 [ 1.1E-03 [SIE-04 2.1E-03 TE-02] 3.1E-02| 1.4E+00] 3.9E-02] 1.3E+0 5E-01]
102 | 2-Feb-94 ] T 7€ JEL02 | TAE«00] 40E-07) 1 3640 F-01
103~ | 9-Feb-94 7€-02| 31E-02] 1 4E+00| 4.0E-02] 1.3E+0 SE-01
104 16-Feb-9¢ 7E-02) 3.2E-0214.4E+00] 4.0E-02 1.3E+0 §E-O
105 | 23-Feb-9i 0.001 [ 0.05] 0.001 [0.001 0 TAE-04 | 2.66-02 | 5.36-04 | 53E-04 ZAE08 JE-02{ 3.2E-02| 1.4E+00| 4.0E-02 1.3E+0 6.5E-01
106 - | 2-Mar-94 1.7E-02{ 3.36-02] 1.4E+00( 4. 1€-02[ 1.3E+0 5E-01]
07| 9-Mar-94 7E-02] 3.3E-02 [ 1.4E+00] 4.1E-02] 1.3E+0 5E-01]
08 6-Myr-G4 .7E-02] 3.3E-02] 1 4E+00] 4.1€-02[ 1.3E+0 .6E-01]
09 23-Myr-94 0.003 0.0F 0.002 0.001 0.02 1.2E-03 | 2.76-02| 1.1E-03 [5.3E-04 1.0E-02 7E-( .5E-02 | 1.5E+00] 4.2E-02 | 1.3E+0 .TE-01]
110 | 30-Mu-94 7E-02] 3.6E-02 | 1.5E+00] 4.3E-02] 13E+0 8E-0
11 6-Apr-94 9.7E-02| 3.56-02 | 1.5E+00] 4.3E-02] 1.3E+40 -7E-01]
12__ | 13-Ap-9% 1 7E-02| 3.5€-02] 1. 5E+00] 4.3E-02]1.3E0 TED

13 | 20-Ap-% 0.001 | 5.05] 0.001 | 0.001 0 5.2E-04 | 26€-02 'FzE‘ﬁlTZE—M 1.8E-03 JE-02] 3.6E-02] t SE+00] 4.3E-021 1.3E40 TE-
114 [ 27-Apr-94 | I [ \ ] T TE-0Z [ 3.6E-0Z | 1.9E+00| 4.4E-0Z | 1.3€+0 .6E-01
GF | 4May-94 i BE-02] 1.56400] 4.4E-02| 1.3E40 .8E-01]
116 1-May-94 ] .7E-02 | 3.6E-02] 1.5E+00| 4.4E-02] 1.3E+0 .8EL
117__| 18-May-94 8E-04 | 0.05] 0.001 | 0.001 0 4.1E-04| 2.6E-02 | 5.1E-04| 5.1E-04 1.8E-03 7E-02| 3.7E-02 | 1.6E+00] 4 4E-02| 13E+0  BE-01]
18 | 25-May-94 TE-02| 3.7€-02 | 1.6E+00] 4.56-02] 1.3E+0 .8E-01]
9 | 1-Jun-94 7E-02 | 38E-02 | 1.6E+00] 4.5E-02] 1.3E40 .8E-01]
0 | 8-Jun-94 7E-02| 3 8E-02] 1.6E+00] 4.5E-02] 1.3E+0 .8E-01]
11 154un-94 0.004 | 0.05 | 0.001 | 0.001 0 1.8€-03 ] 26E-02] 5.1€-04| 5.1E-04 1.4E-03 -TE-02] 4.0E-02] 1.6E+00] 4.5E-02| 1.3E+0 6.8E-C
2 | 22-3un-94 7E-02 | 4.2E-02 | 1.6E+00| 4.6€-02] 1.3E+0 6.8E-01]
3 [ 26-Jun9d TE-02| 4.2E-02 | 1.6£+00] 4.6E-02] 1.3E+0 6.8E-01]
4 6-Jul-94 7TE-02| 4.3E-02 | 1.6E+00] 4.6E-02] 1.3E+0 6.8E-01]
25 | 13-Ju 0.006 | 0.05 | 0.001 | 0.001 0 3.0E-03| 26E-021 5.3E-04 | 5.3E-04 26E-03 TE-02 | 4.6E-02 | 1.7E+00] 4.6E-02 ] 1.3E+C 8E-01]
26| 20-Ju-94 TE-02] 4.6E-02| 1.76+00] 4.76-02 ] 1.3E+C .9E-01]
27 | 27-hb 7E-02| 5.2E-02| 1.7E+00] 4.76-02] 1.3E+C  SE-01]
28 [ 3-Aug TE-02| 5.5E-02| 1.7E+00| 4. 8E-02] 1.3E4C 9E-0
Maximum 0.002]| 0.006 | 005 0.005 [ 19.5 0.79 1.1E-03 | 3.0E-03| 2.8E-02] 2.76-03 | S.0E+00 2.0E-01 1.76-02 | 5.56-02 | 1.7€+00] 4.8E-02 1.4E+01 6.9E-01
Immm 0.001 [ 5604 ) 0.05 ] 0001 [ 0.001 0 25E-04| 2.6E-04| 1.3E-02| 2.56-04]| 30E-04 2.1E-04 2.5E-04 | 3.0E-04 | 1.3€-02 ]| 2.5E-04 | 5.0E+00 2.0E-01

* ¥ valuns worn renarted s < datacting imt 177 tha datection im is shown in Hakes end was used in subsequant cakeulations Version §.0- Mar 11, 1998




Samatosum Mine Humidity Cell Data -Column 6 (Mafic Over Oxidized PAG)

1 i ]
Dissolved Metals*: Metal Leach Rates: Ci lative Metal Loact
Anlimony | Arsenic | Copper | ron Lesd | Menganese | Siver Zinc § Awmony | Arsenk Copper ron Lead | Mangenese |  Siver Tinc Antimory | Arsenic Coppt
WeekNo | Date | Db | DAs | DCu [D-Fe| D-Pb | D-Mn | DAg |DZn] DSb | DAs | DCu | ODFe | DPb | OMn | DAg | D-Zn | DSb | D-As | DG
Twoh) | () | emgl) | (o) | o) | (mp) | (mgh) | (mp) | imoroma | noromy | imorawy | imotond | (ooho [ (nghom0 | (n0han) | 100hoe) (mohg) | (mohg) | (mohy
[ 19-Feb-92 .5E-04 | 3.0E-
26-Feb-92 6001 0.001 | 005] 0.001 | 195 0.79 Z5E-04 | 3.0E-04 | 1.3E-02 | 2.5E-04 | 5.0E+00 20E-01 1E-04 | 6.1E-
4-Mar-92 4E-04 | 6.5E-(
11-Mer- 1E-04 | 5.8E
[ 18 Mar-97 8E-04] 1.0E
25 Mar-9: 0.001 | BE-04 | 0.05[ 0001 | 18 0.01 55€-04 | 4.4E-04 | 286-02| 5.5E-04 9.9E-01 12E-03 BE03 ]| 1.5E
1-Apr-92 2.1E-03 | 1.9E-(
8-Apr-92 2.1€-03 | 1.8E-
[ 15-Apr- 2.1E-03] 1.8E
9 | 22-Apr- 0.001 | 6€-04 | 0.05 | 0.001 | 0,002 0 54E-04 | 3.3E-04 | 2.7£-02] 54E-04] 11E-03 8.1E-04 '6E-03 | 2.1E
10| 25-Apr- 2€-03 | 2.5E-
1 6-May-92 2E-03 | 2.6E-
12| 13-May82 2€-03| 2.564
13| 20-May-92 0.001 | 7E-04 | 0.05 | 0.001 | 0.001 [ 5.3E-04 | 3.7E-04 | 2.7E-02| 5.3E-04| 53E-04 25E-03 JE-03 | 26E-
14| 27-May-92 4.2€-03 | 3.2E
15 | 3an92 4.2€-03 | 3.2E
16__| 10-Jun92 4.2E-03 | 3.2E
17| 17-Jung2 0.001| 5E-04 | 0.05{ 0.001 | 0.001 0 5 5E-04 | 2.8E-04 | 2.8€-02 | 5.56-04| 5.56-04 1.5€-03 4.8E-03 | 34E-
18 24-Jun- N
0| Eaues N __
! 3 62 6:00219E-04—10.05 --6:06+——0.00t 506 TAE-03 4 9E-04 2 7E-07 | 5.4E-0475.4E-04 3 36-02
! 27 22 Ju92
25 |20 )92
24| 5Aug92 1
95 |i2-Aug®2 0.002 ] 0.007 1 0051606 10 001 1 001 | |11E-03]74E-04]127E-02 [|53E-04 | 53E-04 | 30E03
26| 19-Aug82
27| 26-Aug 92
28 | 2-5ep 02
29 | 5.5ep92 0,001 | SE-04 | 0.05 | 0.001 | 0.001 0 56E-04 | 2BE-04 | 2.8E-02| 5.6E-04 | 5.6E-04 14E-03 OE-02[ 6.5E-
30 | 16-Sep AE-02] 6.8E-
31| 23Sep -02] 6.9E-
2 30-Sep- AE-02] 7.0E-
3 7-Oct-92 6,001 0.001 | 0.05 | 0,001 | 0.001 001 5.4E-04) 5.9E-04| 2.76-02] 5.4E-04| 54E-04 27E-03 1E02 | 7.6E-
| 34 14-0c1-92 2E-02| 8.1E-
\ 35 | 21-0ct92 2E-02| 8.0E-
36| 28-Oct 92 - 2E-02| 1.9€-
37__ | &Now-02 0,001 | 5E-04 | 0.05 | 0.001 | 0.001 0 5.4E-04 | 2.76-04 | 2.76-02| 5.4E-04| 54E-04 22603 2E-02] 8.2E-
38 [ 11-Now-52 3E-02 | B.5E-
__fi‘g..__tﬂ:msz ] 3E-02[ 8.6E-
25-Nov.g75, LR S , orouzioTC
i 2pec | H0.00+stet—-es-000H45+—— o | 75,3604 "5 36042 7E-0215.3E-04 12 7E-03 FIET T4 35 0z _’: 52E-
Iy 0 Dec-92 1 t t t 1 4-4E-02 | 9.8E.
: 43 | 16-Dec.92 1 4.4E-02] 9.8E-
‘ | [ T44 | 23Dec82 ‘ ¥ AE-02| 9.5E-
i 45 | 30-Dec92 0.001 | 0.001 [[0-05 [ 0.00T 0003 0| 5.4E-04 '6.55-04"'2.1E—02“'5.4E—04"'1.GE-ua 1.36-03 71.5E-02| 1.0E.
K an g [ 1 SE.072 1E-
—45—-13-.1.,»‘ IRk
——48—1-20-Jan-93 :gg ; ; :E
15[ 27-Jan-83 00T 7000270705 0:005 | 0.00% 0ot 5 4E-04 1 1E-03 T2 7E-02 T2 TE-03T5.4E-04 65603 1.6€ 02 1.38
50__| 3Teb- 02| 14E
D-Feb-93 == 02| 14E.
2 7-Feb-93 | | | | | | | | I I ] T T
53 4-Feb-93 | 0.001 | 0.002 | 0.05 | 0.001 | 0.002 | [0.01 ] | 5.36-04 | 10E-03 | 2.7€-02 | 5.36-04 [ 1.1E-037 2.95-03 -
54 3-Mar-93 i I ] ] I L 1 1 | | ! | TTETYEL .9E
5[ foMaens | TR
56 | 17-Mar-§ | ] 1 | 1 1 i ] i | | 1.7€=.02] 1.9E-
57 24-Mar-9 [0.001 {0.05 | 0001 [ 00011 ] 0.01 [ 5.4E-04 [19E-02 [ 39E-04 [ 3.9E-04 [ 3.1E-03 4 76--02] 1.6E-
58 [ 31-Mar9 1 . L ] T I T T 1 1 ‘ 702 (.5
89| TApr33] [ 1 [ I \ \ \ I ! HERE
60 | 14-Apr-93 FEOZ) 116
61| 21-Apr-83 0,002 | 0.05 | 0.003 | 0.001 0.01 1.26-03 | 2.7E-02 1.6E-03] 5.4E-04 40E-03 TE-02| 1.8E-
62 | 26-Apr-93 TE-02[ 1.9
63 | 5-May-93 -TE-02| 2.0
64 | 12-Mey-93 ] T€-02| 2.0E-
65 | 19-May-93 0,004 | 0.05] 0003 | 0001 001 19€-03| 2.7E-02| 1.66-03] 54E-04 36E-03 TEO2[22E

* ¥ vaives wore d as < ion MR, 1/2 the K is shown in Maics and was used in subsequent celcuistions.
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M

Samatosum Mine Humidity Cell Data -Column 6 [Mafic Over Oxidized PAG)

1 ] L 1 1 |

Dissolved Metals*: Metal Leach Rates: Cumutative Metal Leach Rates:

Antimorry | Arsenic | Copper | Won Load [Manganese| Siver | 2Zinc | Atimony | Arsenic | Copper Fon Lead | Mengenese | Siver 2ne Antimorry |  Arsenic | Copper ron Load | Mangeness | Sives Zinc
Week No. Date D-Sb | D-As | D-Cu [D-Fe| D-Pb | D-Mn | D-AQ [ DZn] D-Sb DAs | O-Cu | D-Fe D-Pb | D-Mn | D-Ag DZn | DSb | DAs | D-Cu | DFe D-Pb | D-Mn | DAg | D-2n
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Samatosum Mine Humidity Cell - Column 6 (Mafic Over Oxidized PAG)
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Report for: Morwijk Enterprises,

2401 - 289 Drake St.,
VANCOUVER, B.C.
V6B 525 Report 96-96

September 24, 1996
PETROGRAPHIC EXAMINATION OF SAMPLES FROM THE SAMATOSUM DEPOSIT

Introduction:

Two samples of crushed rock (designated COL. 1 and COL. 4),
representing the end products of prolonged simulated weathering in
humidity cells, were forwarded by Chemex Labs. Portions of the

1 - 10 mm size fractions from each sample were briquetted in epoxy
and prepared as polished thin sections.

Summary:

Sample COL. 7 consists of fine-grained, quartz-rich rocks of meta-
sedimentary and meta-exhalite aspect. Carbonate is rare = its
estimated overall abundance in the sectioned material being about

0.2%. The estimated overall sulfide content is about 1%, as sporadic
fine-grained disseminations of pyrite. Rare traces of sphalerite

were also seen.

The constituent rock fragments show surface staining by transported
limonite and/or encrustation and incipient cementation by limonite-
impregnated, mica-rich fines. Pyrite in the rock matrices shows
no recognizable effects of oxidation. It would appear that, under
the conditions of the test, oxidation of sulfides was confined to
liberated, micron-sized grains in a minor slimes-sized component
of the crushed sample.

Sample COL. 4 consists of fragments of greenstone meta-volcanics .
- probably original andesitic tuffs or volcaniclastics. They consist

dominantly of intergrowths of plagioclase, chlorite, actinolite and
carbonate. The overall carbonate is estimated as 18%.

Sulfides are rare (estimated 0.3% overall), and restricted to a very
few fragments. They consist of sparsely disseminated subhedra of
fresh pyrite up to 0.3 mm in size.

The rock fragments making up this sample are notably clean. They
show no surface staining or ferruginized coatings. This 1s also



PHOTOMICROGRAPHS

All photos are at a scale of 1 cm = 170 microns.

SAMPLE COL. 1

Neg. 406-18: Reflected 1light. Example of relatively abundant
development of disseminated pyrite in a siliceous rock matrix. The
pyrite is fresh. Two grey grains (left centre) are sphalerite.

Neg. 406-19: Cross-polarized transmitted light. Same field as
406-18. Matrix at left side of field is varigranular quartz (greys).
That at right includes a band of fine-grained sericite (colours).

Neg. 406-20: Reflected light. Example of the greywacke lithotype

commonly represented in this sample. Field includes sparse
disseminated pyrite (white) and a diagonal microfracture (dark)
delineated by local development of limonite. The pyrite grains show

no evidence of oxidation.

Neg. 406-21: Cross-polarized transmitted 1light. Same field as

405-20. rock 1is composed of discrete quartz grains in a silty matrix
of quartz and sericite.

Neg. 406-22: Plane-polarized transmitted 1light. Fine-grained quartz
aggregate (probable meta-chert) with vari-granular disseminated pyrite
(opaque; equant black grains). Dark area at bottom is part of an
encrustation of limonite-cemented slimes coating the surface of the
rock fragment. Minor diffuse limonite staining (brown) 1is developed
in the body of the rock.

Neg. 406-23: Reflected light. Same field as 406-22, Note that
the pyrite grains show no evidence of oxidation (in the form of
limonite rims or leached outlines), even immediately adjacent to
the surface coating of limonite. The latter is indicated as being
of exogenic (redistributed) origin - not derived from in-situ
oxidation of the pyrite in this particular rock fragment.

SAMPLE COL. 4

Neg. 406-24: Reflected 1light. Example of a rare development of
pyrite, as disseminated, fresh grains in a chlorite-rich matrix.

Neg. 406-25: Cross-polarized transmitted light. Same field as
406-24. Dark olive green is chlorite. Grey/white grains are quartz.
Tan colour (lower right) are carbonate. The pyrite grains (opaque)
appear black.




true of the concentrations of carbonate within the fragments.

It would appear that little or no reaction has occurred under the
test conditions. The large excess of carbonate present can be

expected to have neutralized any incipient generation of acid.

Individual sample descriptions are attached,

together with
illustrative photomicrographs.




SAMPLE: COL. 1

Estimated mode

Quartz 83
Sericite 12
Chlorite 3.5

Carbonate 0.2
Pyrite 1
Sphalerite trace
Limonite 0.3

This sample consists of fragments of a variety of lithotypes -
dominantly of siliceous composition and probable meta-sedimentary
and/or meta-volcanic exhalative affinities.

They include greywackes composed of quartz grains, 50 = 500 microns

in size, in a silty matrix with minor accessory sericite;

microgranular quartz and quartz/sericite rocks (possible meta-cherts);
intensely sheared quartz aggregates; coarsely granular vein-type
quartz; and compact aggregates of cryptocrystalline chlorite.

Carbonate is very minor. It was seen in only 2 of the 32 fragments
making up the thin section. These two occurrences consist of
disseminated small grains of carbonate in a compact chlorite rock;
and interstitial pockets of carbonate in a fragment of coarsely
granular, vein-type quartz.

Sulfides are also minor, but somewhat more widespread than the

carbonate. About 7 of the 32 constituent fragments contain an average
of 5% pyrite. This occurs as localized fine-grained disseminations

of grains 5 - 100 microns in size, locally aggregating as small
clumps. Rare, small grains of sphalerite were seen in a couple of
fragments.

The rock fragments making up this sample typically show surface
staining by limonite and/or have thin surface coatings of limonite-
cemented micaceous fines. These ferruginized slimes sometimes
incorporate small, discrete rock chips, and act as a potential
cementing agent to the larger fragments.

The incidence of ferruginous coatings appears independent of the
presence or absence of sulfides in the fragments. Where pyrite does
occur in the body of the rock, it shows no recognizable evidence

of oxidation. This 1is true even of those grains immediately adjacent
to the limonite-stained surfaces. Apparently the latter effect
represents the redistribution of Fe from oxidation of liberated
sulfides in a minor slimes-sized component of the sample.



Neg. 406-26: Cross-polarized transmitted 1light. Example of a banded
concentration of carbonate (abundant in this sample). This takes

the form of an equigranular aggregate of carbonate (tan colours)
intergrown with plagioclase (grey). The upper half of the field
(dark/orange) is a compact aggregate of fine-grained actinolite.

Neg. 406-27: Reflected light. Fragment at upper left is compact
chlorite (greenish) with disseminated pyrite (one of the few
occurrences of sulfides in the thin section). The other fragment
is rich in carbonate (light-coloured flecks). Note freshness of

the pyrite, and lack of limonite staining or coatings on the fragment
surfaces.




"
h e WO

Samatosum Sample Column 1 (unsorted), Neg. 406-18
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Samatosum Sample Column 1 (unsorted):Neg_. 406-20

Samatosum Sample Column 1 (unsorted), Neg. 406-21
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Samatosum Sample Column 1 (unsorted), Neg. 406-23



Samatosum Sample Column 4 {unsorted), Neg. 406-25




Samatosum Sample Column 4 (unsorted), Neg. 406-27
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APPENDIX

F. Photographs of Column Dismantling
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