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PERSPECTIVE

_ B¥ Pat ri ck Zhang
Director of Beneficiation Research

Al though the phosphate mning industry in Florida has recently
made significant progress in (educin% its usage of deep well water,
| arge volunmes of fresh water is still being punped in the phosphate
processing plants. According to a report by the Florida Phosphate
Council, the industry used 3400 gallons of deep well water for each
ton of phosphate produced in 1970. That nunber was reduced to 1280
gal l ons by 1980, using the follow ng neasures: capture of rainfal
In reservoirs, return channels from settling ponds, and reduction
in acid rinsing.

Current practice in the industry is to recycle as nuch water
as possible. But there remain two areas where significant reduction
in water withdrawal could be achieved if appropriate technol ogies
were developed. One is rapid dewatering of phosphatic clays so that
the water entrained in the clay could be reused nore rapidly. The
other is using alternate water sources (such as surficial or mne
recycle water) for the amne flotation step. However, the former is
restricted by the high cost of available dewatering techniques, and
the later is precluded by the general belief that only fresh water
can give satisfactory amne flotation results.

Because of the general shortage of fresh water and decline of
the surface of the Floridan aquifer, the punping rate of deep wells
I's becom ng of great concern. SWWWD (The Southwest Florida Water
Managenent District) has enphasized that over wthdrawal of fresh
wat er causes salt water intrusion into the Florida aquifer in the
coastal regions. Therefore, any study that mght show the potentia
to replace fresh water is inportant. Fresh water savings bg usi ng
recycled water for amne flotation is approximately 20 billion
gal | ons/ year.

Al though all of the conpanies practice water managenent as it
relates to aquifer withdrawal and property discharge, few have ever
attenpted to attack the amne flotation step. As a result, little
i nformation has been published on the subject. In an effort to fil
this gap and supply the industry with information on the effect of
water type on amne flotation and hopefully, a tool to reduce the
use of deep well water, FIPR and SWFWD co-funded this project.

The nobst encouragi ng and paranount inportant conclusion of
this investigation is that it is both technically and econonmcally
feasible to conduct amne flotation with a significantly reduced
usage of fresh water. FIPR would encourage every phosphate mner in
Florida to test the closed |oop recycle schene proposed in this
report inits plants for inproved water econom cs and reagent usage.
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EXECUTI VE SUMVARY
BACKGROUND

Wthin the phosphate industry, it is estimated that nining and
beneficiation require about 60-80 M3 of aquifer water, depending on
production, to extract and produce upgraded products that are suitable for
conversion to fertilizers in today's narket. Expressed as a unit of
consunption, aquifer water usage is in the range of 800-900 gal per ton of
total product.

The overall water balance for a given nmne is "site specific" and is
dependent upon a nunber of inherent physical factors:

e Production rates

e Matrix conmposition - % clay, % concentrate, % noisture

e \Water table drainage - overburden and pit water

e Deep well punping

¢ Rainfall

e FEvaporation/transportation - % vegetation, open water, etc.

¢ Seepage

e \Waste Storage - noisture in clays and sand tailings

¢ Product noisture

Aquifer, or deep well, water is primarily needed for system make up;
mainly to replace water lost within the clays. It is used to best

advant age as a consistent clean water source in the anine circuit for the
final stage of acid rinsing and for sand flotation. Historically, direct
substitution of other water sources for aquifer water in the amne circuit
has not been successful.

OBJECTI VE AND SCOPE

The objective of this project was to investigate potential alternate
sources and uses of water for anmine flotation in an effort to determne
the practicality for reducing deep well punping requirenents. Mor e
specifically, the use of three substitute waters from each of four mnes
and an outside water source were evaluated on a l|aboratory scale as
potential direct substitutes for aquifer water and as candidates for
various recycling techniques. The scope of work was as foll ows:

Col lection and analysis of anmne feed and water sanples from each
of four mnes. Deep well water, process water, surface water and
pit water were m ne sanples while Bartow Sewage Treatnent Pl ant
ef fluent was an outside water source.

pen circuit, single cycle, flotation tests to establish baseline
conditions, to investigate various water treatnent techniques
(overburden neutralization, sandtailings and charcoal filtration
and several water modifiers) and to quantify the effects of
various anions, cations, and other process variables.

Closed circuit, locked cycle, flotation tests to establish
baseline conditions and to investigate two recycle water systens
(both 60 and 93% recycle systens) using substitute waters as
repl acenents for aquifer water.

Estimates of system potential to quantify possible aquifer water
reductions and to calculate the capital and differential
operating costs associated with the two recycle systens.

METHODS
About 200 Ib of amine flotation feed and 40 gal of each water sanple
were taken from each of four mnes on two separate occasions and stored in

pl astic bags or containers for further use. Al flotation testing was
conducted in a 2-liter laboratory Denver flotation cell. The open circuit
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tests were conducted by rinsing and floating the samples wWith the same

wat er . The | ocked cycle tests were conducted by recovering water from a
given stage and using it for the succeeding stage in order to sinulate the
effects of recycling water in a closed system Generally, 10-14 cycles

were required to reach equilibrium Two types of recycle systens were
evaluated; a tightly closed system whereby 93% of the water was recycl ed
and used for flotation, and a nore open system whereby 60% of the water
was recycled and used for both rinsing and flotation. Production, deep
wel | punping, and property discharge data for estimates of system
potential were obtained directly from each nine.

FI NDI NGS

The nmmjor findings developed during this project are presented
foll owi ng:

Wth the exception of turbidity and suspended solids content,
nost of the waters from a given nine did not substantially differ
from each other and were of the sane order of nmmgnitude.

Deep well water was superior to all other waters for a given mne
and only two waters (process water from Mnes 1 and 4) exhibited
the potential for being directly substitutable.

Wth one exception (overburden neutralization of Bartow Sewage
Treatnment Plant effluent on Mne 1 feed), none of the "quick fix"
water treatnment techniques were successful in upgrading the
quality of waters equal to that of aquifer water.

Ami ne usage and concentrate insolubles were found to be nore
sensitive to chemical species in the water than was BPL recovery.

For the 93% recycle tests using substitute waters, BPL recoveries
were within 0.5% of those achieved in deep well water for three
of the four mines for the first sanpling and two of the three
m nes for the second sanpling.

For the 60% recycle tests using substitute waters, BPL recoveries
essentially equal ed, or exceeded, those achieved in deep well
water for all three mnes tested.

Amine reagent requirenents for both closed circuit recycle
systems ranged from 53 to 97% of those obtained with aquifer
water in an open circuit system

For the four mnes studied, the average actual aquifer usage was
1890 gal per ton of concentrate. The estimated average potential

aqui fer usage as deternmined in the laboratory was conputed to be

493 gal per ton for the 60%recycle system and 46 gal per ton for
the 93% recycle system

Assunming no influence fromexternal sources and the availability
of water for water managenent, it was estimated that potential
deep well savings would range from 2.30 to 3.52 M3 per mne for
the 60 and 93% recycle systenms respectively. The use of
substitute waters would potentially increase deep well water
savings to 3.65 MG per nine.

Capital costs to inplenent the 93 and 60% recycle systens were
estimated to be $221,000 and $261, 000 respectively.

Differential operating cost savings for the 93 and 60% recycle
systems were estimated to be $87,500 and $65, 800 respectively.

A payback of 4.0 years and an RO of 7% was conputed for the 60%
recycle system while a payback of 2.5 years and an RO of 26%
was conmputed for the 93% recycle system



CONCLUSI ONS

Laboratory flotation studies on sanples from four nines denonstrated
the viability of using alternate water sources within the framework of
recycle water systens to reduce the ampunt of aquifer water presently
required for beneficiation. Potential advantages in inplenenting an amne
wat er recycle system are as foll ows:

A separate amine flotation water recycle systemcan isolate this
circuit fromthe variability of the overall mne water bal ance
i.e.; seasonal changes.

A nunber of substitute, or alternate, water sources can be
utilized i.e.; whatever is avail able.

Potential for start up of new mines since recycling can begin
i medi ately.

Additional studies in the areas of fundanental scientific aspects,

water variability, optimzation, confirmation, and fatty acid testing,
benefit/risk econom ¢ analyses, and pilot scale tests were recomrended.

XV



1.0 | NTRODUCTI ON

1.1 BACKGROUND

The Florida aquifer is a porous bed of rock that wunderlies the
entire state and retains an alnost limtless supply of fresh water. Water
that is withdrawn fromthe aquifer for a nyriad of reasons is essentially
repl eni shed through percolation of surface water above. In 1990 it was
estimated that users in the sixteen county jurisdiction of the Southwest
Fl ori da Water Managenent District (SWWWD) consunmed 1,388 M3D of aquifer
wat er . A consunption of 83 MiD (5.97% was attributed to the mning
industry as a whole, nost of which was used in the phosphate industry. (1)

Wthin the phosphate industry, it was estimated that mning and
beneficiation required about 63 M3 of aquifer water in 1993 to extract
and produce upgraded products which were suitable for conversion to
fertilizers in today's market. Expressed as a wunit of consunption,
aqui fer water usage was 830 gallons per ton of total product.(2)

This level of consunption was not al ways so. As |ate as 1970 the
i ndustry required as much as 3,400 gallons of aquifer water to produce a
single ton of phosphate rock product. Wat er managenent practice within
the industry (primarily rainfall catchnment and acid rinsing reductions)
resulted in a reported usage of 1,280 gallons per ton by 1980.92 |\pre
recent prograns established by CF Industries in the 1980's, and later by
IMC-Agrico and others, resulted in reported usages ran%i ng from 910 to 800
gal l ons per ton for the years 1991-1993 respectively.(

1.2 PHOSPHATE M NI NG WATER REQUI REMENTS

The overall water balance for a particular mne is "site-specific"
and i s dependent upon a nunber of inherent physical factors:

Waste storage - noisture in clays and sand tailings
Product noisture

e Production rates

¢ Mtrix composition - % clay, % npisture, % concentrate

* \ater table drainage - overburden water and pit water

* Deep well punping

* Rainfall

e Evaporation/Transpiration - % open water, vegetation, etc.
* Seepage

*

L]

The net resultant of these factors manifests itself in a theoretical
property discharge. The relationship of these factors to each other is
illustrated in Figure 1 in sinmplified form The nunbers in the diagram
represent an average of all phosphate mines in Florida during the period
1979-1980%; 2.25 MM TPY average annual production. For mpst mnes, all
factors considered, the amount of discharge is proportional and of the
same magni tude as the anobunt of aquifer water punped.

A simplified water recirculation system for a typical phosphate mne
is presented in Figure 2. The solid lines represent naterial slurry flows
while the dotted lines represent water flows. Briefly, mine recycle water
is used to transport the solids in the matrix through the beneficiation
process. This water ends up associated with either the clays or the sand
tailings and is decanted and recycled for further use. In general, the
mne recycle water stream for a typical phosphate nine wll approach
100, 000 gpm fl ow. Surface water generally reports to the recycle stream
after one use, while aquifer water is used for amne flotation prior to
reporting to the recycle water stream
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O her than use as a convenient supply of sealing water for nmatrix
and tailings punping systems and use for reagent m xing, aquifer water is
primarily needed for system nmake up; mainly to replace water lost within
the clays. Aquifer water is used to best advantage as a consistent clean
wat er source in the anine circuit for the final stage of acid rinsing and
sand flotation. Historically, substitution of surface water and m ne
recycle water for aquifer water in the amine circuit has not been
successful due to the deleterious nature of these waters (objectional
cations, tannins, and turbidity) on amine flotation response.

Based on the use of aquifer water only for the anmine circuit (one
final stage of acid rinsing and sand flotation) it is estimted that a
mninmum limt of 1200-1400 gallons of aquifer water per ton of concentrate
(approxi mately 600-700 gallons per ton of total product based on 1/1
pebbl e and concentrate) would be necessary. Further reduction in the
estimated mininumlinmt for aquifer water usage in the anine circuit wll
have to be gained from substitute water sources or from the utilization of
alternate recycling techniques. The anpunt of water over and above the
mnimmlimt for anine flotation (that required for system nake up) wll
have to be gained from substitute water sources. Successful utilization
of these techniques will lead to a reduction in aquifer w thdrawal along
with a corresponding reduction in property discharge.

1.3 OBJECTI VE AND SCOPE

The objective of this project was to investigate potential alternate
sources and uses of water for amine flotation in an effort to determ ne
the practicality of reducing deep well punping requirenents. Mor e
specifically, the use of surface water, pit water, and recirculated
process water from each of four mnes and a sewage treatnent plant
effluent were evaluated on a laboratory scale as potential direct
substitutes for aquifer water and as candidates for various recycling
t echni ques.

The scope of work under which this objective was investigated was as
foll ows:

1. Project Sanples - Collection and analysis of the follow ng
sanpl es from each of four nmines to characterize the types of water under
i nvestigation.

Deep wel |l water
Process wat er
Sur f ace wat er

Pit water
Bart ow Sewage Treatnent Plant effluent - outside source
Dei oni zed water - for conparative purposes.
2. Open circuit flotation tests on amne feeds from four mnes to

establish baseline conditions and to investigate the effects of various
anions and cations and other water treatnment process vari abl es.

Baseline tests - substitute water conparisons

Water treatment tests - to overcome effects of various substitute
waters using overburden neutralization, sand tailings and
charcoal filtration, and starch, soda ash, and kerosene reagent
addition water treatnment techniques.

Statistical designs - to investigate the effects of several water
treatment techniques and to identify and quantify chenical
species causing deleterious effects on amne flotation response.

Water variability tests - flotation response with respect to tine



3. Closed circuit (locked cycle) flotation tests on amne feeds
from the four mnes to establish alternate recycle water systens utilizing
substitute waters as replacenment for aquifer water.

Baseline tests - basis of ~conparison for recycling (~100%
recycle) substitute waters

Optimum substitute water tests -basis for assessing aquifer
water replacement with substitute waters for both tight |oop (93%
recycle) and |oose loop (60% recycle) closed systens.

4, Estimate of system potential to assess possible aquifer water
reductions and of inplenentation costs associated with a substitute water
recycle system

Data collection - aquifer punping, property discharge, and
production from each of the four mnes.

Potential aquifer water savings estinmates

Calculation of capital and differential operating costs for the
substitute water recycle system

1.4 POTENTI AL | MPACTS AND BENEFI TS

The underlying thesis of this project is that segregation of waters
for separate use in the amne flotation system within the beneficiation
process is a potentially viable nethod of wutilizing alternate water
resources and ultimately reducing aquifer wi thdrawal and property
di schar ge. Successf ul application of the recycling techniques
investigated in this study would inpact the follow ng areas:

The phosphate industry's water nanagenent practices on ground-
water quality and quantity

The economic inplications of inmposing strict water quality
standards on the phosphate industry

It should be enphasized that substitution of alternate water sources
and recycling of pertinent existing water sources are both necessary to
achieve a solution to the overall water balance constraints facing
phosphate m nes. Successful application of the recycling techniques used
in this study would produce the follow ng benefits:

Decrease aquifer punping levels below those practiced today
thereby conserving Florida's precious groundwater resource.

Decrease the quantity of property discharge, and possibly
increase the quality, thereby reducing the risk of inmpact on
Florida's receiving streans.

Devel opnent of a water rmanagenent tool for phosphate m nes
whereby deep well punping and property discharge can be nore
tightly controll ed.

Potential benefit of netallurgical inmprovenent of P,0; recoveries
and reagent costs for the phosphate industry.



2.0 RESEARCH SAMPLES AND PROCEDURES

2.1 PROCEDURES

Detailed descriptions of all sanple preparation procedures are
presented in Exhibit 1 of the Appendix. Procedure summaries for each of
the sanple types (Amine Flotation Feeds, Witer Sanples, Overburden and
Sand Tailings Sanples, and Reagents) are presented in the follow ng
sections of the report. Al sanples were analyzed according to the
procedures used by the Florida Phosphate Chemists Association. The
following |aboratories were used on this project:

BCD Inc. - Flotation |aboratory and sanpl e preparati on equi pnent

CM Inc. - Analytical |aboratory. All solids sanples anal yses
and routine water analyses.

Advanced Separation Technol ogies, Inc. - Water sanples for TOC,
di ssol ved oxygen, and tannin.

FIPR - Analytical |aboratory - Conplete analyses for initial
wat er sanpl es

2.2 SAMPLES

Wth one exception (Mne 2), amne flotation feed sanples and the
four water sanples (aquifer water, process water, surface water, and pit
water) were taken from each of the four nmines on two occasions. The
effluent sanple from the Bartow Sewage Treatnent Plant was al so taken on
two separate occasions. Overburden and sand tailings sanples were taken
one tinme as were the flotation reagents sanples.

2.11 Anmine Flotation Feed Sanples

Amine flotation feed sanples were taken in the plants at a point
just after the final stage of rinsing and just prior to the addition of
reagents. The sanpl es ranged from about 175 to 200 |Ib. (dry basis). The
nmoi st sanples were reduced in size by successive stages of coning and
quartering and a 4000g sanple was renmpved for analysis. The 4000g sanple
was oven dried and weighed to determne the noisture content and riffled
into quarters; one-eighth was screened on a RoTap for 20 minutes using 28
t hrough 150-nesh sieves, while another eighth was designated as the head
sanple. All screen fractions and the head sanple were wei ghed, ground to
m nus 65 nesh using a Bico Pulverizer and submitted for analysis.

The chemcal analysis of the project amne feed sanples are shown in
Table 1. The analyses for each feed sanple with respect to particle size
are presented in Tables 2-5 for Mnes 1-4 respectively. BPL val ues for
the feed sanples ranged froma low of 35.7% (Mne 1, Sanple 1) to a high
of 66.7 (Mne 4, Sanple 2). Si ze consists for the feed sanples ranged
froma low of 2.95% +35m (Mne 4, Sanple 1) to a high of 18.03% +35m (M ne
1, Sanple 2). None of the mines utilized separate sized flotation feeds
for their operations.

2.12 \\ter Sanpl es

Both the aquifer water and process water sanples were taken in the
four plants at their respective use points. Pit water samples were taken
directly fromthe mning cuts (lift punp discharge) for Mnes 1, 2 and 4
and from a transfer ditch for Mne 3. Surface water sanples for Mnes 1,
2 and 3 were taken from ditches carrying run-off water, while surface
water from Mne 4 was obtained from a swanpy area. The Bartow Sewage
Treatment Plant effluent sanple was taken from the tertiary clarifier
overflow as it entered into the discharge pond. Dei oni zed water was



TABLE 1: Project Amine Feed Analyses

Chemical Analysis, %

Sample Moist Weight

Mine Period BPL Insol Cao Fe, 0, Al,0, Mgo % 3+35m
1 1st 35.70 48.13 24.86 0.83 0.59 0.37 17.55 4.08
2nd 48.24 33.00 32.50 1.00 0.74 0.45 19.00 18.03

2 1st 52.29 29.20 34.91 0.81 0.99 0.32 18.07 15.05
3 ist 52.77 27.38 35.30 1.05 1.08 0.37 17.77 5.97
2nd 52.33 28.48 34.31 0.93 0.97 0.35 17.78 7.47

4 lst 59.56 20.00 39.20 1.13 1.14 0.35 19.04 2.95
2nd 66.73 9.68 44.16 1.08 0.80 0.41 16.56 16.77




TABLE 2:

Mine 1 Amine Feed Size Distribution and Analysis

Screen Size Weight Analysis % Percent
(Tyler Mesh) % BPL Insol Distribution BPL

Sample 1 (Assay) 35.70 48.13

Sample 1 (Calc) 100.00 (36.97)  (47.04) 100.00
+28 1.46 69.26 4.60 2.74
28/35 2.62 67.04 6.65 4.75
35/48 6.66 65.55 8.89 11.81
48/65 11.55 57.57 19.05 17.98
65/100 40.18 35.86 48.13 38.96
100/150 28.40 22.48 66.80 17.27
-150 9.13 26.26 62.35 6.49

Sample 2 (Assay) 48.24 33.00

Sample 2 (Cale) 100.00 (48.83)  (32.07) 100.00
+28 5.91 62.40 12.84 7.55
28/35 12.12 63.51 12.98 15.77
35/48 22.01 56.98 21.58 25.69
48/65 24.10 49.68 30.92 24.52
65/100 20.11 41.27 41.44 17.00
100/150 12.18 30.11 57.56 7.51
-150 3.57 26.92 61.46 1.96



TABLE 3:

Mine 2 Amine Feed Size Distribution and Analysis

Screen Size Weight Analysis % Percent

(Tylexr Mesh) % BPL Insol Distribution BPL

Sample 1 (Assay) 52.59 29.20

Sample 1 (Cale) 100.00 (52.14)  (29.10) 100.00
+28 5.59 71.93 3.40 7.71
28/35 9.46 69.16 5.38 12.55
35/48 17.51 67.15 9.25 22.55
48/65 26,22 59.34 18.98 29.85
65/100 23.63 41.69 43.03 18.89
100/150 12.66 24.76 66.55 6.01
-150 4.93 25.80 65.15 2.44
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TABLE 4:

Mine 3 Amine Feed Size Distribution and Analysis

Screen Size Weight Analysis % Percent
(Tyler Mesh) % BPL Insol Distribution BPL

Sample 1 (Assay) 52.77 27.38

Sample 1 (Calc) 100.00 (52.09) (28.80) 100.00
+28 0.59 71.36 4.05 0.81
28/35 5.38 71.08 3.73 7.34
35/48 29.32 70.31 4.45 39.58
48/65 31.18 59.74 18.35 35.76
65/100 25.90 29.06 59.55 14.45
100/150 5.95 14.01 80.45 1.60
~150 1.68 14.38 79.75 0.46

Sample 2 (Assay) 52.33 28.48

Sample 2 (Calc) 100.00 (54.63) (25.91) 100.00
+28 1.92 68.54 6.42 2.41
28/35 5.55 71.14 4.02 7.23
35/48 19.34 70.33 4.80 24.90
48/65 35.79 63.91 13.42 41.86
65/100 24.45 38.32 47.62 17.15
100/150 8.46 27.55 62.72 4.27
-150 4.49 26.46 64.20 2.18
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TABLE 5: Mine 4 Amine Feed Size Distribution and Analysis

Screen Size Weight Analysis % Percent
(Tyler Mesh) $ BPL Insol Distribution BPL

Sample 1 (Assay) 59.56 20.00

Sample 1 (Cale) 100.00 (59.25)  (20.15) 100.00
+28 0.48 71.84 3.43 0.58
28/35 2.47 71.84 3.43 3.00
35/48 9.02 69.96 6.15 10.05
48/65 16.54 66.03 10.85 18.43
65/100 39.00 61.40 17.48 40.41
100/150 22.50 54.04 27.35 20.52
~150 9.99 38.00 47.33 6.41

Sample 2 (Assay) 66.73 9.68

Sample 2 (Calc) 100.00 (66.59)  (10.11) 100.00
+28 5.57 73.08 2.88 6.11
28/35 11.20 72.69 3.10 12.23
35/48 18.83 71.40 4,18 20.19
48/65 26.22 67.19 8.76 26.46
65/100 21.90 63.56 13.58 20.91
100/150 12.01 59.39 19.60 10.71
-150 4.27 52.92 27.86 3.39
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obtained from the CM 1Inc. analytical laboratory. All sanples were stored
in sealed plastic drunms. One-gallon sanples were taken fromthe drumwth
a two-inch plastic pipe after thoroughly m xing. The one-gall on sanples
were submitted for the analyses shown in Table 6.

Wth the exception of turbidity and suspended solids, npst of the
waters froma given mne did not differ substantially from each other and
chem cal analyses were of the same order of magnitude. The pit water from
Mne 1 and the pit and surface waters from Mne 4 contained suspended
solids levels in excess of 100 ppm and later proved to be the nopst
troubl esome waters to substitute for aquifer water. The Bartow Sewage
Treatment Plant effluent sanple contained elevated |evels of dissolved
solids along with an order of magnitude |evel increase of NHy; (12.5 ppm.

2.13 G her Project Sanples

Sanpl es of overburden and sand tailings were obtained from each of
the four mnes for later use in mne water neutralization and filtration
studies. Sanple weights were about 50 Ib. each. The sanples were riffled
to obtain representative portions, wet screened on 150 nmesh to renove
slimes, when present, dried, screened on 28 through 150-nesh sieves, and
wei ghed. A second portion of each sanple was weighed , dried, weighed,
pul veri zed, and subnmitted for analysis. The analyses and size
di stributions for each of the sanples are presented in Table 7.

2.14 Reagents

Wth the exception of the amine sanples, all chemcals used during
the project were reagent-grade. The am ne sanples were taken from each
pl ant and stored in a plastic container at full strength. Dilutions to 5%
for | aboratory use were made up on a weekly basis. The follow ng types of
am ne were used for each plant.

Mne 1 - ARR MAZ 130-93

Mne 2 - ARR MAZ MG 3016

Mne 3 - Wstvaco Custam ne 738
Mne 4 - ARR MAZ

13



TABLE 6:

Project Water Analysis

Chemical Analysis, PPM

Water
Mine Type PH P Ca Mg Fe NH, F
1 Deep Well 8.15 ND 65.8 19.5 <0.1 1.73 0.28
Process 7.90 . ND 43.5 23.2 <0.1 0.80 2,70
Surface 7.69 2.38 23.3 12.3 0.1 1.00 1.23
Pit 7.86 0.30 29.0 16.1 0.3 0.77 1.70
2 Deep Well 7.91 ND 31.3 18.4 <0.1 0.83 0.32
Process 8.43 ND 32.3 11.3 <0,1 0.78 1.90
Surface 7.91 ND 22.6 12.0 <0.1 0.95 0.53
Pit 7.61 ND 15.4 6.2 <0.1 0.46 0.47
3 Deep Well 8.21 ND 61.0 27.8 <0.1 0.43 0.30
Process 7.72 ND 53.1 18.5 <0.1 0.78 2.10
Surface 7.68 6.54 64.1 35.8 <0.1 0.81 1.20
Pit 7.77 ND 17.3 7.5 <0.1 0.40 0.42
4 Deep Well 7.99 ND 58.7 18.2 <0.1 0.39 0.46
Process 7.76 1.23 64.6 18.2 <0.1 0,52 2.50
Surface 6.40 12.1 19.3 4.8 4.7 1.01 0.57
Pit 7.66 ND 22.9 7.9 0.3 0.52 0.47
Deionized 7.00 ND 2.0 -0- ~-0- 0.46 -
Bartow
Sewage
Effluent 7.72 ND 85.6 21.1 <0.1 12.54 -
Chemical Analysis, PPM
Water
Mine Type so, TSS TDS Turbid Cond. Hard. ToOC D.0o
1 Deep Well 121 -0~ 316 <0.1 695 244 0.92 9.3
Process 165 32 338 2 722 260 1.85 9.2
Surface ND 4.8 126 4 407 108 2.16 9.1
Pit 36 126 384 40 668 138 1.85 9.0
2 Deep Well 126 0 240 <0.1 472 153 1.23 9.3
Process 90 4.0 276 0.5 539 127 1.23 9.2
Surface 43 2.0 182 <0.1 362 105 1.54 9.2
Pit 26 5.0 247 <0.1 253 64 0.92 9.3
3 Deep Well 4 0 321 <0.1 685 266 1.21 9.4
Process 210 ND 375 <0.1 721 270 0.91 9.2
sSurface 233 4.0 560 10 888 307 2.10 9.3
Pit ND 8.0 76 8 203 74 2.10 9.3
4 Deep Well 96 4] 334 <0.1 629 221 1.80 9.3
Process 192 ND 393 1.0 694 292 2.70 9.4
Surface ND 338 353 200 230 68 3.61 9.1
Pit 26 138 246 45 275 89 1.80 9.4
Deionized ND o - - -— 0.5 - -
Bartow
Sewage
Effluent 185 ND 663 - - 339 2.10 3.8




TABLE 7:

Size Distribution and Analysis

of Other Project Samples

_Mine 1 Mine 2 Mine 3 Mine 4

Screen Size Sand Sand Sand Sand
(Tyler Mesh) OB Tails OB Tails OB Tails OB Tails
Head 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
+28 1.47 0.13 2.30 5.12 5.37 11.36 2.87 9.27
28/35 2.39 0.35 4,66 13.09 3.26 16.66 4.10 15.99
35/48 7.06 2.18 13.71 28,14 9,04 28.33 10.15 31.57
48/65 10.92 11.42 19.47 32.07 20.47 26.10 14.10 28.79
65/100 14.72 28.29 31.39 16.64 17.50 12.43 15.58 10.17
100/150 30,01 37.05 12.36 4.04 9.20 3.97 22.45 3.17
-150 33.43 20.58 16.11 0.90 35.16 1.15 30.75 1.04

Other Data

% BPL 2.47 1.30 5.42 3.04 3.78 4.33 4,13 7.32
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3.0 OPEN CIRCU T FLOTATION STUDI ES

Qpen circuit, or single stage, flotation tests were conducted in
order to assess aquifer water substitutes, water treatnment techniques,
del eterious chemcal species and water variability aspects prior to
studying recycling nethods using |ocked cycle testing. A conplete listing
of all the open circuit tests is presented in Exhibit 2 of the Appendix.

3.1 PROCEDURES
For open circuit testing, individual test charges were obtained by

m xing the stored naterial from a given bag and wei ghing out 610 to 625g
charges, depending upon the noisture content, to arrive at 500g charges

dry basis. In general, an entire bag (usually 50-60 |b) was consuned at
one tine. The individual test charges were stored in separate plastic
bags.

The test charge was transferred onto a 200 mesh screen and subnersed
in the water to be used for the particular test; one mnute subnergence
time was used. The rinsed nmaterial was transferred to a 2-liter Denver
Laboratory Flotation cell with the test water. More test water was added
to bring the liquid level in the cell to within one inch from the overflow
lip (20% solids). The feed material was conditioned in the cell with the
desired amount of amine (5% solution) at 1200-1250 RPM by closing the air
intake valve for 15 seconds. Modifiers, extenders, depressants, etc., if
required, were added in a simlar manner during a 15-second
preconditioni ng stage. The pH of the conditioned pul p was neasured, the
air valve was opened, and the sand froth was skimed off for 60 seconds.
The termnal flotation pH was measured. Both the froth and concentrate
(non-float) products were decanted, dried in a gas-fired oven, weighed,
riffled, pulverized to mnus 65 mesh, and submtted for chemcal analysis.

3.2 BASELI NE TESTS - SUBSTI TUTE WATER COMPARI SONS

Open circuit baseline tests were conducted to determine the relative
di fferences between aquifer water and the other potential substitute
waters for a given mne. Bartow Sewage Treatnment Plant effluent and
dei oni zed water were also included in this phase of work. For these
tests, a four-point anm ne reagent addition series was conducted for each
water. The results for each series were normalized to a given concentrate
i nsoluble level by interpolation of insol data points nearest the desired
| evel . The desired concentrate insol |evel for each mne was selected as
a point on the concentrate insol - BPL recovery curve where the recovery
| osses began to increase disproportionately with reduced insoluble Ievels.
Conmplete details of these tests are presented in Exhibit 2 of the
Appendi x, Tests 1-81, 158-160, and 244-246. The results are summarized in
Tabl e 8 and presented graphically in Figures 3, 4 and 5.

The followi ng statenments were derived from analysis of the baseline
substitute water conparison tests.

1. In general, deep well water was superior to all other waters
from a given m ne. These results were not unexpected since simlar
studies within the phosphate industry have produced sinilar results in the
past.

2. Only two mine waters (process water from Mne 1 and from Mne 4)
were sufficiently close to deep well water in terns of anmine usage and BPL
recovery to exhibit the potential for being directly substitutable. Two
other waters (pit water fromMne 2 and from M ne 3) approached deep wel |l
water results.
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TABLE 8: Baseline Substitute Water Comparisons

Percent Difference
Water Amine Concentrate Froth BPL Al Amine %BPL
Mine Type 1b/TF $BPL %Al $BPL Rec. Rej . 1b/TF Rec.
1 Deep Well 0.85 66,33 7 5.55 92.9 92.4 -0~ -0~
Process 0.85 66.49 7 5.88 82.5 92.4 -0~ -0.4
Surface 0.99 66.35 7 6.97 90.8 92.5% 0.14 -2.1
Pit 1.71 66.46 7 6.42 91.6 92.5 0.86 -1.3
Deionized 1.20 66.32 7 11.52 84.1 93.0 0.35 -8.8
Bartow Eff. 1.28 66.86 7 6.74 91.2 92.7 0.43 -1.7
2 Deep Well 0.20 70.44 5 10.46 94.4 87.8 -0~ -Q0=
Process 0.51 70.81 5 11.19 93.9 87.5 0.31 ~0.5
Surface 0.62 70.83 5 10.83 94.5 87.6 0.42 0.1
Pit 0.34 71.22 5 8.99 95.3 87.6 0.14 0.9
Deionized 0.67 70.75 5 48.04 39.4 95.1 0.47 -55.0
Bartow Eff. 0.64 70.67 5 8.83 95.5 87.6 0.44 1.1
3 Deep Well 0.36 69.86 5 6.33 96.7 86.6 -0- -0~
Process 0.57 69.76 5 6.72 96.5 86.8 0.21 -0.2
Surface 0.75 69.98 5 7.32 96.1 86.8 0.39 ~0.6
Pit 0.42 69.70 5 6.71 96.5 86.7 0.06 -0.2
Deionized 0.25 70.52 5 7.07 96.3 86.7 -0.11 -0.4
4 Deep Well 0.74 70.82 5 18.61 93.6 79.9 -0- -0-
Process 0.78 70.88 5 19.71 93.3 80.0 0.04 -0.3
Surface 1.62 65.81 12 25.91 94.2 48.8 0.88 0.6
Pit 1.59 69.97 5 22.81 91.3 80.4 0.85 -2.3
Deionized 0.59 71.34 5 22.09 92.2 80.2 -0.15 -1.4
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3. The remaining nine waters perforned poorly as conpared with deep
well water; amine reagent requirenments were double to triple those for
deep well water and BPL recoveries were generally 1-2% |ess. The
particularly poor performances of pit water from Mne 1 and both pit and
surface waters from Mne 4 were attributed primarily to high suspended
solids contents; excess of 100 ppm

4, Bart ow Sewage Treatnent Plant effluent was as sel ective as nost
of the other waters but required el evated ampbunts of am ne reagent; 60-
200% more. This result was possibly due to the relatively high NH, content
of the sewage effluent which interfered with the NHz-based anine collector.

. Dei oni zed water exhibited the poorest performance when tested

5
with Mne 1 and Mne 2 feeds but produced the best results when tested
with Mne 3 and Mne 4 feeds. The overall perfornmance differences for
dei oni zed water were not understood.

3.3 WATER TREATMENT TESTS - SINGLE VARI ABLE

The nmost troublesome waters encountered during the baseline
substitute water tests were subjected to various water treatnent
techniques in an attenpt to overcome any deleterious effects with a single
step, quick-fix" nethod. Surface water and Bartow Sewage Treatnent Plant
effluent were tested with Mne 1 feed, Bartow Sewage Treatnent Plant
effluent with Mne 2 feed, surface and pit water with Mne 3 feed, and pit
water with Mne 4 feed. Overburden neutralization, sand tailings
filtration, charcoal absorption, and reagent additives (starch, soda ash
and kerosene) were the water techniques enployed.

Overburden neutralization of the mne waters was acconplished by
addi ng 4000g of overburden material to 10 liters of the mne water and
gently stirring by hand for 2 nminutes. The pulp was allowed to settle for
24 hours and the clear supernatant was decanted as neutralized water for
flotation tests. Sand tailings filtration of nine waters was acconplished
by placing 4000g of sand tailings on a 200-nesh sieve approximately 3
inches thick and allowing 10 liters of nine water to percolate through
over a period of 15 mi nutes. The filtrate was allowed to settle for 24
hours and the clear filtrate was decanted as water for flotation tests.
A nodel 50c NSA activated carbon filter was used to renove inpurities from

various mne waters. The unit was gravity fed at a rate of 1 liter per
mnute. The filtered water was imrediately used for flotation tests. The
st ar ch, soda ash, and kerosene reagents were added during a

preconditioning stage as described previously.
3.31 Mne 1

Conpl ete details of the water treatment tests on Mne 1 feed are
presented in Exhibit 2 of the Appendix, Tests 110-139, 155-160, and 200-
202. The results are summarized in Table 9 for various water treatnents
on both surface water and Bartow Sewage Treatment Plant effluent. The
followi ng statements were derived from anal ysis of Table 9.

1. None of the water treatnent techniques were successful in
produci ng deep well quality water from surface water; BPL recoveries were
0.4-3.3% | ower and amine requirenents were 0.13 - 0.48 | b/ TF higher.

2. Overburden neutralization of Bartow Sewage Treatnent Plant
ef fluent produced results simlar to those achieved in deep well water;
BPL recovery was 1.2% higher while the amine requirement was only 0.04
| b/ TF nore. None of the other water treatnments were successful in
producing deep well quality water from Bartow Sewage Treatnent Plant
ef fl uent.

3. Sand tailings filtration of both waters produced detrinental

results. The presence of old fatty acid and fuel oil reagents in the sand
tailings is suspected as the cause.
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TABLE 9:

Water Treatment Tests on Mine 1 Feed

Percent Difference
Water Water Amine Concentrate Froth BPL AI Amine %BPL
Mine Type Treatment 1b/TF $BPL %A1 $BPL Rec. Rej. 1b/TF Rec.
1 Deep Well None 0.77 66.84 7 4.77 94.1 92.2 —-—— —_——
Surface None (Std.) 0.75 67.24 7 5.16 93.4 92.3 -0- -0-
Surface Sand Tails Filt. 0.84 53.56 5 26.72 80.1 65.1 Not Calc.
Surface OB Neutral 0.90 66.83 7 5.56 92.8 92.4 0.15 -0.6
Surface Charcoal Filt 0.98 66.71 7 5.19 93.7 92.2 0.23 0.3
Surface Starch (1 1b/TF) 1.25 66.72 7 5.16 93.5 92.9 0.50 0.1
Surface Soda Ash (1 lb/TF) 0.99%9 66.35 7 6.97 90.8 92.5% 0.24 -2.6
1 Deep Well None 0.77 66.84 7 4.717 94.1 92.2 —-—- -—=
Bartow Eff. None (Std.) 1.28 66.86 7 6.74 91.2 92.7 -0- -0-
Bartow Eff. Sand Tails Filt. 0.82 58.38 8 26.33 56.3 86.2 Not Calc.
Bartow Eff. OB Neutral. 0.81 66.62 7 3.78 95.3 92.1 -0.47 4.1
Bartow Eff. Charcoal Filt. 1.11 66.63 7 5.10 93.5 92.4 -0.19 2.3
Bartow Eff. Starch (1 1lb/TF) 1.26 66.12 7 6.25 92.9 94.6 -0.02 1.7
Bartow Eff. Soda Ash (1 1b/TF) 1.02 66.21 7 6.40 92.1 92.3 -0.26 0.9
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3.32 Mne 2

Conpl ete details of the water treatnment tests on Mne 2 feed are
presented in Exhibit 2 of the Appendix, Tests 140-154, 203-205, and 244-
246. The results are summarized in Table 10 for various water treatments
on Bartow Sewage Treatnent Plant effluent. The following statenments were
derived from anal ysis of Table 10.

1. Charcoal filtration of Bartow Sewage Treatnment Plant effluent was
partially effective in inproving the quality of water for flotation. BPL
recovery was 1.1% |l ess than that achieved with deep well water and am ne
requi rements were 0.16 | b/ TF higher.

2. None of the other water treatnent techni ques were successful in
producing deep well quality water from Bartow Sewage Treatnent Plant
ef fl uent.

3.33 Mne 3

Conplete details of the water treatnment tests on Mne 3 feed are
presented in Exhibit 2 of the Appendix, Tests 161-184 and 206-208. The
results are sunmarized in Table 11 for various water treatnments on both
surface water and pit water. Reagent treatnments only were used. The
following statenents were derived from anal ysis of Table 11.

1. The use of kerosene when using both surface and pit waters
reduced am ne reagent requirenents to = 0.05 I b/TF of those obtained with
deep well water. However, BPL recoveries were 1.0 - 2.1% | ess than those
achieved with deep well water.

2. The use of both soda ash and starch produced near equivalent BPL
recoveries at elevated anmi ne requirenents as conpared with those achieved
in deep well water.

3.34 Mne 4

Conpl ete details of the water treatment tests on Mne 4 feed are
presented in Exhibit 2 of the Appendi x, Tests 185-199, 209-211, and 247-
249. The results are sunmarized in Table 12 for various water treatnents
of pit water. None of the water treatnent techniques were successful in
produci ng deep well quality water frompit water; BPL recoveries were 3.2
- 12. 4% |l ess and ami ne reagent usage was 0.45 - 0.94 |b/TF nore.

3.35 Treated Water Conparisons

Wat er anal yses of mne waters before and after various
neutralizations are presented in Table 13 along with the corresponding
flotation results. Metal lurgically, the most prom sing techniques were
seen to be overburden neutralization of Bartow Sewage Treatment Pl ant
effluent for Mne 1 and charcoal filtration of Bartow Sewage Treatnent
Plant effluent for Mne 2. Qher than reductions in hardness (7-20% and
sul fate (16-29% no correlations were evident.

3.36 Summary of Water Treatnent Tests

. In general, nost of the water treatnent techniques were unsuccessful
in upgrading the quality of water to produce results equal to those
achieved in deep well water. Exceptions were as foll ows:

1. Overburden neutralization of Bartow Sewage Treatnent Plant
ef fluent produced results simlar to those achieved in deep well water for
Mne 1.

2. Charcoal filtration was partially effective for treatnent of
Bart ow Sewage Treatnment Plant effluent for Mne 2.
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TABLE 10:

Water Treatment Tests on Mine 2 Feed

Percent Difference
Water Water Amine Concentrate Froth BPL AI Amine $BPL
Mine Type Treatment 1b/TF %$BPL $AI $BPL Rec, Rej. 1b/TF Rec.
2 Deep Well  None 0.20 71.26 5 5.55 97.3 87.3 — ——
Bartow Eff. None (Std.) 0.64 70.70 5 8.83 95.5 87.6  -0- —0-
Bartow Eff. Sand Tails Filt. 0.65 71.01 5 7.45 96.1 87.7 0.01 0.6
Bartow Eff. OB Neutral 0.48 71.49 5 14.22 1.9 88.0 -0.16 ~-3.6
Bartow Eff. Charcoal Filt 0.36 70.88 5 7.40 S6.22 87.4 -0.28 0.7
Bartow Eff. Starch (1 1lb/TF) 0.67 71.05 5 5.48 97.5 87.3 0.03 2.0
Bartow Eff. Soda Ash (1 1lb/TF) 0.73 71.30 5 7.35 56.3 87.6 0.09 -0.8
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TABLE 11:

Water Treatment Tests on Mine 3 Feed

Percent Difference
Water Water Amine Concentrate Froth BPL AI Amine %BPL
Mine Type Treatment 1b/TF %BPL FAX %BPL Rec. Rej. 1b/TF Rec.
3 Deep Well None 0.45 70.61 4 5.84 96.9 89.5 - -
Surface None (Std.) 0.64 70.71 4 8.21 95.4 89.6 -0~ -0-
Surface Kerosene (0.2 1lb/TF) 0.50 70.66 4 7.57 95.9 89.5 -0.14 0.5
Surface Starch (1 1k/TF) 0.98 70.89 4 4.38 97.7 89.6 0.34 2.3
Surface Soda Ash (1 1lb/TF) 0.72 70.65 4 6.27 96.6 89.5 0.08 1.2
3 Deep Well None 0.45 70.61 4 5.84 96.9 89.5 -—= —_—
Pit None (Std.) 0.48 70.75 4 9.90 94.3 g8%.8 -0- -0-
Pit Kerosene (0.2 1lb/TF) 0.40 70.60 3.78 9.05 94.8 90.3 -0.08 0.5
Pit Starch (1 1lb/TF) 0.77 69,57 5.46 3.91 98.0 85.3 0.29 3.7
Pit Soda Ash (1 1lb/TF) 0.78 70.64 4.48 6.21 96.7 88.2 0.30 2.4



Gary Albarelli



Lz

TABLE 12:

Water Treatment Tests on Mine 4 Feed

Percent Difference
Water Water Amine Concentrate Froth BPL AI Amine $BPL
Mine Type Treatment 1b/TF $BPL %AI $BPL Rec. Rej. 1b/TF Rec.
4 Deep Well None 0.41 71.79 4 10.00 97.6 83.6 —— —-———
Pit None (Std.) 1.35 70.60 5 20.00 93.2 81.5 -0~ -Q=-
Pit Sand Tails Filt. 0.99 71.30 5 21.26 92.6 80.2 -0.36 -0.6
Pit OB Neutral 1.21 70.97 5 17.58 94.4 81.4 -0.14 1.2
Pit Charcocal Filt. 0.86 71.07 5 33.05 85.2 81.7 -0.49 -8.0
Pit Starch (1 1b/TF) 1.07 71.20 5 37.33 85.5 81.7 -0.28 -7.7
Pit Soda Ash (1 1lb/TF) 0.94 71.02 S 21.64 93.1 79.8 -0.41 -0.1
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TABLE 13:

Water Analysis and Flotation Response

for Various Types of Neutralization

Flotation

Results
Water Chemical Analysis, PPM Amine $BPL
Mine Type Neutralization Hardness TSS TDS SO, Ph Lb/TF Rec.
1 Surface None 108 5 126 ND 7.69 0.75 93.4
Sand Tails 144 12 225 ND 7.82 0.84 80.1
Overburden 95 35 194 ND 7.52 0.90 92.8
Charcoal 110 ND 190 ND 8.08 0.98 93.7
2 Bartow Eff. None 339 ND 663 185 7.72 1.28 91.2
Sand Tails 318 ND 778 156 7.4S 0.82 56.3
Overburden 269 ND 743 156 7.86 0.81 95.3
Charcoal 315 ND 745 131 8.12 1.11 83.5
3 Bartow Eff. None 339 ND 663 185 7.72 0.64 95.5
Sand Tails 313 ND 775 158 6.95 0.65 96.1
Overburden 263 ND 701 147 7.07 0.48 91.9
Charcoal 315 ND 745 131 8.12 0.386 96.2
4 Pit None 89 138 246 26  7.66 1.35 93.2
Sand Tails 82 ND 134 ND 6.92 0.99 92.6
Overburden 54 70 109 ND 6.54 1.21 94.4
Charcoal 211 ND 288 ND 7.07 0.86 85.2
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3.4 WATER TREATMENT EFFECTS - STATI STI CAL DESI GN

Additional water treatnent tests were conducted using process water
from each of the four mines to gain insight as to the magnitude of effects
of the variables tested. An 8-test Plackett-Burman Series was conducted
for each mine in which five process variabl es were exanm ned and two dunmy
vari abl es were used as a neasure of experinental error. Conpl ete details
of these tests are presented in Exhibit 2 of the Appendi x, Tests 212-219,
220- 227, 228-235, and 236-243. The following variable levels (low and
hi gh) were used for the tests.

Conditioning solids - 19.2 and 23.8%

Kerosene - 0 and 0.20 | b/ TF

Causticized Starch - 0 and 1.00 I b/TF

Soda Ash - 0 and 1.00 I b/TF

Overburden Neutralization (Mnes 1, 3 and 4) - No and yes
Sand Tailings Filtration (Mne 2 only) - No and yes

Amine - constant at 0.8 Ib/TF for Mne 1, 0.3 Ib/TF for Mne 2,
0.4 Ib/TF for Mne 3, and 0.7 |b/TF for Mne 4

The results of the statistical design water treatnent tests are
presented in Table 14. The following statenents were derived from
anal ysis of these tests:

1. Causticized starch was the npst significant water treatnent
variable for Mnes 2, 3 and 4. In all cases, BPL recoveries were inproved
but concentrate insoluble values were increased due to the addition of
starch to process water.

2. None of the process variables exhi bited the desired
characteristic of inproving BPL recoveries while decreasing insolubles in
t he concentrate.

3. Overburden neutralization exhibited the |argest effects on both
BPL recovery and concentrate insol for Mne 1. However, the effects were
highly detrinental and were due to the large amount of suspended solids
(376 ppm) that were present in the neutralized water. Average results at
base |evel conditions were 86.75% BPL recovery and 19.01% concentrate
insol and were well off the desired range of 6-8% i nsol.
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TABLE 14: Statistical Design Water Treatment Effects

Percent BPL Recovery Percent AI in Concentrate

Effect sSgfn. Effect sgfn.

Mine Process Variable % Level Process Variable % Level

1 Overburden Neut. -6.7 0.20 Overburden Neut. 22.0 0.02

Condition % Solids 5.2 0.30 Condition % solids 5.3 0.20

Soda Ash -3.8 0.30 Soda Ash -3.7 0.30

2 Starch 0.8 0.02 Sand Tails Filt. 9.9 0.02

Condition % solids -0.3 0.20 Starch 4.9 0.05

Soda Ash 0.3 0.20 Condition % solids -2.6 0.20

Soda Ash 2.3 0.20

3 Starch 1.5 0.05 Starch 5.6 0.20

Soda Ash 1.3 0.05 Soda Ash 4.4 0.30
Kerosene 1.0 0.10

4 Starch 2.1 0.05 Starch 1.5 0.10

Soda Ash 1.5 0.10 Kerosene 0.8 0.20
Kerosene 1.2 0.20
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3.5 EFFECTS OF DELETERI QUS CHEM CAL SPECI ES

In order to gain additional insight into which anions and cations
m ght exhibit a deleterious effect on flotation response, a statistical
design was used to neasure the effect of adding various chem cal species
to a known "good water" source. For these tests, tw fractional factorial
designs for resolution Il (Two-2 7-4 111) were conbined. This 16-test
design allowed the exami nation of seven variables from which the main
effects of each were conmputed along with various conbinations of first-
order interactions. Conplete details for the statistical design are
presented in Exhibit 2 of the Appendix, Test 319.

Mne 1 amine feed and Mne 1 deep well water were used for the test
i es. The low levels for the variables in the test design were zero,
the high levels were 250 ppm in the water. Am ne addition was
b/ TF for all tests. The results are summmarized in Table 15 for all
bles with respect to both BPL recovery and concentrate insol. The
wing statenents were derived from analysis of these tests.

1. Cay, as derived from overburden material, exhibited the |argest
main effect in ternms of both BPL recovery and concentrate insol. It is
specul ated that the clay particles essentially tied up the anmine collector
and retarded flotation. As a consequence, |ess sand was floated and nore
reported with the concentrate.

2. BPL recovery was seen to be insensitive to the chenical species
tested in that only one main effect (clay) or interaction was greater than
0.45% Concentrate insol was nore sensitive since all main effects and
six of seven interactions were greater than 0.45%

3. Experinmental error as neasured by one standard deviation was
calculated to be 0.07% for concentrate insol and 0.29% for BPL recovery.

3.6 PRELI M NARY WATER VARI ABI LI TY TESTS

During the course of the project, nonthly sanples of process water
were taken fromMne 4 to gain insight into the variability of this water
source. These tests were to be used as prelimnary information from which
to design future test programs. Three-point test series were conducted on
the nmonthly water sanmple and the data were normalized to 4% insol.
Conplete details of these tests are presented in Exhibit 2 of the
Appendi x, Tests 66-69, 106-109, 262-264, and 316-318. The results are
sunmarized in Table 16. The following statements were derived from
anal ysis of these tests.

1. The first test (10 Nov. 93) was significantly different than the
three other tests; higher anine usage, higher concentrate insol, and |ower
BPL recovery. No explanation is presented.

2. The second test (20 Dec 93) was conducted in cloudy water but the

results were simlar to the third and fourth series which were conducted
in clear water.
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TABLE 15: Effects of Chemical Species on Flotation Response

Main
Variable Effect Interactions
Designation Type % Designation %
BPL_ Recovery (x = 97.51%)
A Fatty Acid & Fuel Oil 0.05 BE+CF+DG -0.08
B Clay (OB) 1.26 AE+CG+DF -0.10
C K,S0, 0.22 AF+BG+DE 0.14
D  cacl, 0.18 CE+BF+AG 0.03
E NaF 0.44 AB+CD+FG -0.07
F  Na,HPO, -0.45 AC+BD+EG -0.34
G Mgso, 0.20 BC+AD+EF 0.30
Concentrate Insol (x = 7.59%)
A Fatty Acid & Fuel 0il -1.04 BE+CF+DG 1.18
B Clay (OB) 5.46 AE+CG+DF -2.11
C K,80, 0.84 AF+BG+DE 0.53
D CacCl, -0.70 CE+BF+AG ~-0.14
E NaF 0.62 AB+CD+FG -1.24
F  Na,HPO, -0.47 AC+BD+EG -0.59
G Mgso, 0.74 BC+AD+EF 1.21
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TABLE 16:

Preliminary Water Variability Tests

Concentrate Froth Percent
Amine Weight BPL Al BPL BPL Al
Date 1b/TF % % % % Rec. Rej.
10 Nov 93 0.78 79.65 70.89 5 19.71 93.3 80.0
20 Dec 93 0.61 81.63 72.10 4 9.81 97.0 83.9
10 Jan 94 0.60 81.10 72.21 4 13.94 95.7 83.8
10 Feb 94 0.64 81.39 72.22 4 13.08 96.0 83.7
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4.0 LOCKED CYCLE FLOTATI ON TESTS

Locked cycle, or closed circuit nultiple stage, flotation tests were
conducted in order to assess the viability of establishing alternate
recycle systens using substitute waters to replace aquifer water for anine
circuit rinsing and flotation. A conplete listing of all closed circuit
tests is presented in Exhibit 2 of the Appendi x.

4.1 CONCEPT DESCRI PTION

In general, deep well water is used in nmost mines for the final stage
of rinsing and for cell dilution prior to sand flotation. Typical usages
of deep well water required to process 100 tph of am ne feed ore shown in
Figure 6. For this exanple, it is calculated that 1600 gpm (2.3 M3D) of
deep well water is required to produce 70 tph of concentrate from 100 tph
of amne feed; 1370 gal of deep well water per ton of concentrate.
Referring again to Figure 6, it is seen that 920 gpm of deep well type
water (used one tinme only) is present in the final concentrate and that
870 gpm (770 gpm classified as easily recoverable and 100 gpm cl assified
as recoverable) is available for reuse. In a like nanner, another 140 gpm
of water in the amne tailings is classified as available for reuse. On
this basis, it is estimated that a total of 1010 gpm of water (63% of the
deep well water wused) is available for reuse with a corresponding
reduction of aquifer water. Further deep well reductions would have to be
derived fromthe use of substitute waters.

Two proposed types of amne water recycle systens based upon recovery
of water from concentrates and amine tailings are presented in Figure 7.
An am ne water recycle pond is commopn to both systens. The first system
is designated as a closed, or tight, recycle loop and utilizes process or
ot her substitute waters for the final stage of rinsing and for system nake
up. On this basis, 5.2% nmeke up water is required and the potential deep
wel | water requirements are 0-55 gpm or, 0-47 gal per ton of concentrate.
The second system is designed as an open, or |oose, recycle |oop and
utilizes amne recycle water for both the final stage of rinsing and am ne
flotation. Deep well water or substitute waters are used for system make
up, On this basis, 36.9% make up water is required and the potential deep
well water requirenents are 0-590 gpm or, 0-505 gal per ton of
concentrate. Both systenms were eval uated during the project.

4.2 PROCEDURES

For locked cycle testing, the first cycle was carried out in the same
manner as for open circuit testing. Upon completion of the first stage,
the froth and concentrate products were dewatered on a 200 mesh screen to
recover as nuch water as possible. A new test charge, amne feed for
cycle 2, was rinsed with either the initial water (for all tight |oop
tests) or the recovered water from stage 1 (for all |oose |loop tests) in
the same manner as for the open circuit procedure. The desired ampunt and
type of make up water was added prior to the rinsing step. The rinsed
am ne feed was added to the recovered water from Stage 1 and a second
cycle of conditioning and flotation was carried out. Each cycle took
about 15 minutes to conplete. The froth and concentrate products for each
cycle were dried and weighted imediately. Test cycles were conducted
general ly until the concentrate weight % for three successive cycles were
within 1% of each other. Two process changes (generally am ne addition)
were made during each test so that a two or three point BPL recovery-
concentrate insoluble curve could be established.

4.3 BASELINE TESTS - | NDI VI DUAL WATERS

Baseline tests were conducted with amne feeds from the four mnes
using the four mne waters (deep well water, process water, surface water,
and pit water and the Bartow Sewage Treatnent Plant effluent as a basis of
conmparison for recycling substitute waters. As nuch water as possible
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Figure 6. Typical Use of Deep Well Water for Amine Flotation
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Figure 7. Proposed Amine Water Recycle Systems



(98%9 was recycled for these tests in order to determne the maxinmm
effect fromrecycling.

4,31 Mne 1

Conplete details of the baseline |ocked cycle tests on Mne 1 feed
are presented in Exhibit 2 of the Appendix, Tests 86-90. The results are
summarized in Table 17 along with corresponding open circuit test results.
The followi ng statenents were derived from analysis of Table 17.

1. Both process water and pit water proved to be excellent
candi dates for recycling. The BPL recoveries obtained for both waters in
closed circuit exceeded those obtained in corresponding open circuit
testing and were within 0.2% of those achieved with deep well water in
open circuit. Am ne usages for closed circuit testing in process water
and pit water were 0.23 and 0.24 |Ib/TF less respectively than those
required for open circuit deep well testing.

2. Both surface water and Bartow Sewage Treatnent Plant effluent
performed poorly when tested in closed circuit; BPL recoveries were 4.6-
5.0% |l ess than for open circuit deep well testing and 2.4-3.6% | ess than
for corresponding open circuit testing.

4,32 Mne 2

Conpl ete details of the baseline |ocked circuit tests on Mne 2 feed
are presented in Exhibit 2 of the Appendi x, Tests 91-95. The results are
summari zed in Table 18. The following statenents were derived from
anal ysis of Table 18.

1. Both process water and surface water produced BPL recoveries
within 0.6% of those achieved with deep well water in open circuit. Amne
usage was equal in surface water and 0.21 |Ib/TF less in process water than
that required for deep well water.

2. Pit water required |l ess am ne but exhibited poorer BPL recovery
while Bartow Sewage Treatnent Plant effluent exhibited nearly equal BPL
recovery (0.4% less) but required twice as nmuch amne in closed circuit as
conpared with open circuit deep well water tests.

4.33 Mne 3

Conpl ete details of the baseline |ocked circuit tests on Mne 3 feed
are presented in Exhibit 2 of the Appendix, tests 96-100. The results are
sumarized in Table 19. For Mne 3 all waters tested exhibited | ower BPL
recoveries (1.8-3.6% |less) than those achieved in open circuit with deep
well water and required elevated levels of amne (0.20 to 0.32 Ib/TF
nore) .

4.34 Mne 4

Conpl ete details of the baseline |ocked circuit tests on Mne 4 feed
are presented in Exhibit 2 of the Appendix, tests 101-105. The results
are sumuarized in Table 20. The followi ng statenents were derived from
anal ysis of Table 20.

1. Process water, surface water, and Bartow Sewage Treatnent Pl ant
ef fl uent produced results during closed circuit testing that were similar
to those achieved in deep well water during open circuit testing.
Further, closed circuit results from these waters exceeded those derived
from open circuit tests on corresponding waters in terms of both BPL
recovery and am ne requirenents.

2 BPL recovery for closed circuit testing of pit water was 1.7%

less than that for open circuit testing in deep well water. The am ne
requi rements were equal.
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TABLE 17: Mine 1 Baseline Locked Cycle of Individual Waters
Percent Difference
Test Water Amine Concentrate Froth BPL AX Amine $BPL
Type Type 1b/TF $BPL $AI $BPL Rec. Rej . 1b/TF Rec.
Open Deep Well 0.88 66.71 6.48 5.75 92.6 93.0 0 0
Closed Deep Well 0.63 67.17 6.48 6.23 91.9 93.1 -0.25 -0.7
Open Deep Well 0.86 66.42 6.88 5.60 92.8 92.5 0 0
Oopen Process 0.87 66.58 6.88 5.99 92.3 92.6 0.01 -0.5
Closed Process 0.63 67.12 6.88 5.86 92.6 92.6 -0.23 -0.2
Open Deep Well 0.86 66.42 6.88 5.60 92.8 92.5 0 o
Open Surface 1.01 66.43 6.88 7.14 90.6 92.7 0.15 -2.2
Closed  Surface 1.05 67.06 6.88 8.96 88.2 92.9 0.19 -4.6
Open Deep Well 0.87 66.59 6.64 5.69 92.7 92.8 o) 0
Open Pit 1.73 66.71 6.64 6.53 91.4 92.9 0.86 -1.3
Closed Pit 0.63 67.12 6.64 5.77 92.6 92.8 -0.24 -0.1
Open Deep Well 0.83 66.11 7.30 5.44 93.1 92.0 0 0
Open Bartow 1.21 66.66 7.30 6.40 91.7 92.3 0.38 -1.4
Closed Bartow 1.06 66.77 7.30 8.78 88.1 92.5 0.23 -5.0
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TABLE 18: Mine 2 Baseline Locked Cycle of Individual Waters
Percent Difference
Test Water Amine Concentrate Froth BPL AI Amine $BPL
Type Type 1b/TF %BPL %A1 %BPL Rec. Rej . 1b/TF Rec.
Open Deep Well 0.20 70.47 4.94 10.57 94.3 88.0 0] 0
Closed Deep Well 0.20 70.53 4.94 17.65 89.7 88.4 o -4.6
Open Deep Well 0.41 70.46 4.68 10.53 94.3 87.9 0 o]
Open Process 0.95 71.07 4.68 30.03 79.1 90.7 0.54 -15.2
Closed Process 0.20 70.86 4.68 11.41 93.9 88.6 -0.21 -0.4
Open Deep Well 0.20 70.45 4.98 10.4¢% 94.3 87.9 0 0
Open Surface 0.63 70.85 4.98 11.02 94.4 87.7 0.43 0.1
Closed Surface 0.20 70.68 4.98 11.60 93.7 87.9 o -0.6
Open Deep Well 0.31 70.50 4.86 10.72 94.2 88.2 0 0
Open Pit 0.39 71.16 4.86 10.53 94.3 88.0 0.08 0.1
Closed Pit 0.20 70.73 4.86 14.97 91.5 88.5 -0.11 -2.7
Open Deep Well 0.20 70.46 4.96 10.53 94.3 87.9 ¢ 0]
Open Bartow 0.65 70.70 4.96 8.92 95.5 87.7 0.45 1.2
Closed Bartow 0.41 70.36 4.96 11.49 93.9 87.8 0.21 -0.4
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TABLE 19: Mine 3 Baseline Locked Cycle of Individual Waters
Percent Difference

Test Water Amine Concentrate Froth BPL Al Amine %BPL
Type Type 1b/TF $BPL $AI $BPL Rec. Rej. 1b/TF Rec.
Open Deep Well 0.40 70.18 4.72 6.95 96.4 87.5 0

Closed Deep Well 0.39 69.83 4,72 9.75 94.6 87.8 -0.01 -1.
Open Deep Well 0.38 70.04 4.84 6.68 96.5 87.1 0

Open Process 0.63 69.78 4.84 7.51 95.0 87.2 0.25 -0
Closed Process 0.60 69.99 4.84 10.88 93.9 87.6 0.22 -2
Open Deep Well 0.38 70.04 4.84 6.68 96.5 87.1 0

Open Surface 0.78 70.11 4.84 7.61 95.9 87.3 0.40 -0.6
Closed Surface 0.59 70.09 4.84 9.79 94.6 87.4 0.21 -1
Open Deep Well 0.54 70.49 4.04 9.05 95.1 89.5 0

Open Pit 0.71 70.47 4.04 12.70 g92.5 89.8 0.17 -2
Closed Pit 0.39 70.55 4.04 14.27 91.5 89.9 0.32 -3
Open Deep Well 0.40 70.16 4.74 6.91 96.4 87.5 0

Closed Bartow 0.60 69.92 4.74 10.71 93.9 87.9 0.20 -2
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TABLE 20: Mine 4 Baseline Locked Cycle of Individual Waters
Percent Difference

Test Water Amine Concentrate Froth BPL AI Amine $BPL
Type Type 1b/TF %BPL %A1 $BPL Rec. Rej. 1b/TF Rec.
Open Deep Well 0.75 70.96 4.86 19.10 93.4 80.6 0 0
Closed Deep Well 0.80 70.77 4.86 24.10 91.1 81l.1 0.05 -2.3
Open Deep Well 0.81 71.57 4.22 21.37 92.2 83.6 0 0
Open Process 1.16 71.32 4.22 28.25 87.7 84.4 0.35 -4.5
Closed Process 0.81 71.25 4.22 22.22 91.8 83.6 0 -0.4
Oopen Deep Well 0.82 71.63 4.16 21.58 92.1 83.8 0 0
Open Surface No comparison Turbid Water

Closed Surface 0.80 71.45 4.16 21.35 92.1 83.8 -0.02 0
Open Deep Well 0.80 71.44 4.36 20.87 92.5 82.9 0 0
Open Pit 1.64 70.09 4.36 22.46 91.0 83.7 0.84 -1.5
Closed Pit 0.80 71.45 4.36 23.73 90.8 83.3 0 -1.7
Open Deep Well 0.70 70.37 5.48 16.90 94.5 77.7 0 0
Closed Bartow 0.81 70.40 5.48 17.94 94.5 77.7 0.11 0




4.35 Flotation Test Water Conparisons

Water analyses of nine waters before and after recycling (essentially
the first and | ast stages) are presented in Tables 21 and 22 along with
the corresponding flotation results. In general, the hardness and the
suspended solids for a given water tended to increase during recycling,
while the total dissolved solids and sulfate constituents tended to
decr ease. For the paraneters studied, none were seen to directly
i nfluence either anmine usage or BPL recovery by themselves. Suspended
solids levels in the water, originally thought to cause problens above 100
ppm were probably increased somewhat during closed circuit testing by
recycling of both soft material fines (a negative) and amine reagent (a
positive). Consequently, a direct correlation was difficult to ascertain.

4.36 Summary of Baseline Tests

In summary, two waters from Mne 1 (process water and pit water), two
waters from Mne 2 (process water and surface water), and all three waters
from Mne 4 proved to be excellent candidates for recycling. The BPL
recoveries achieved with these waters in closed circuit were within 0.6%
of those achieved in open circuit with deep well water, and for the nost

part, exceeded the BPL recoveries obtained in open circuit wth
correspondi ng waters. In addition, amne requirenents for these waters
were less than required in open circuit with deep well water. Recycling

was not effective for Mne 3.
4.4 RECYCLI NG OF SUBSTI TUTE WATERS

The remaining tests on the project were directed toward devel oping
recycle systens using substitute nmne waters for make up. As descri bed
previously, both "tight" (7% make up water) and "loose" (40% make up
water) systems were evaluated. Testing was conducted on both the original
sanmples (first sanpling) and new, fresh sanmples (second sanpling).

4.41 Oliginal Samples at 93% Recycle

The objective of these series of tests was to elininate the use of
deep well water altogether by using process water for rinsing and either

process water, surface water, or pit water for system make up. Process
water for Mne 2 was used up prior to these tests and no nobre was
avail able, so surface water was used in its place. Conpl ete details of

these tests are presented in Exhibit 2 of the Appendix, Tests 250-261.
The results are sunmmarized in Table 23 and are conpared wth correspondi ng
open circuit deep well tests. The following statenents were derived from
anal ysis of Table 23.

1. Mne 1 anine feed responded very well to recycling of original
substitute waters. BPL recoveries for the closed circuit tests were
within 0.4% of those achieved with deep well water in open circuit. Am ne
usage for the closed circuit tests averaged 59% (0.52 |b/TF) of that
requi red using deep well water (0.88 Ib/TF).

2. Results for Mne 2 were very simlar to those achieved for Mne
1. BPL recoveries for the closed circuit tests were all higher than those
achieved with deep well water in open circuit; 0.9% higher on average.
Am ne usages for the closed circuit tests were sinmilar to those for M ne
1; 62% (0.20 I b/ TF) of that required when using deep well water.

3. Open circuit flotation using deep well water produced higher BPL
recoveries (0.6% nore) than an average of the closed circuit tests for
Mne 3. These results substantiated those obtained previously for Mne 3.
Again, am ne reagent usage for the closed system tests was |ess; 54% of
that required for deep well water.

4. Results for Mne 4 were simlar to those achieved for Mne 3;
reduced BPL recoveries (1.0% less) and reduced ani ne reagent usage (54%
for closed circuit testing as conpared with open circuit testing in deep
wel | water.
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TABLE 21:

Mines 1 & 2 Baseline Locked Cycle Water Comparisons

Flotation
Results

Water Test Chemical Analysis, PPM Amine $BPL
Mine  Type Cycle Hardness TSS TDS S0, Ph 1b/TF Rec.
1 Deep well 0 244 0 316 121 8.15 0.88 92.6
1 Deep well 14 266 54 300 98 7.54 0.63 91.9
1 Process 0 260 32 338 165 7.90 0.87 92.3
1 Process 10 249 76 320 114 7.50 0.63 92.6
1 Surface 0 108 5 126 ND 7.69 1.01 90.6
1 surface 10 185 70 252 33 7.69 1.05 88.2
1 Pit 0 138 126 384 36 7.86 1.73 91.4
1 Pit 10 210 52 296 54 7.72 0.63 92.6
1 Bartow Eff. O 339 ND 663 185 7.72 1.28 91.2
1 Bartow Eff. 10 337 66 608 138 7.69 1.06 92.5
2 Deep Well 0 153 0 240 126 7.91 0.20 94.3
2 Deep Well 16 196 26 224 96 7.13 0.20 89.7
2 Process 0 127 4 276 90 8.43 0.95 79.1
2 Process 8 147 44 228 67 7.26 0.20 93.9
2 Surface 0 105 2 182 43 7.91 0.63 94.4
2 Surface 8 130 42 148 46 7.18 0.20 93.7
2 Pit 0 64 S 247 26 7.61 0.39 94.3
2 Pit 10 110 16 136 26 7.27 0.20 31.5
2 Bartow Eff. O 339 ND 663 185 7.72 0.20 94.3
2 Bartow Eff. 10 349 62 588 147 7.01 0.40 93.9
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TABLE 22: Mines 3 & 4 Baseline Locked Cycle Water Comparisons

Flotation

Results
Water Test Chemical Analysis, PPM Amine $BPL
Mine  Type Cycle Hardness TSS TDS SO, Ph 1b/TF Rec.
3 Deep well 0 266 0 321 4 8.21 0.40 96.4
3 Deep well 14 265 70 268 24 7.28 0.39 94.6
3 Process 0 270 ND 375 210 7.72 0.63 96.0
3 Process 10 263 76 348 144 7.20 0.60 93.9
3 Surface 0] 307 4 560 233 7.68 0.78 95.9
3 Surface 10 333 64 428 188 6.96 0.59 94.6
3 Pit 0 74 8 76 ND 7.77 0.71 92.5
3 Pit 13 142 78 132 14 7.18 0.39 91.5
3 Bartow Eff. O 339 ND 663 185 7.72 -———- ————
3 Bartow Eff. 10 348 82 632 146 7.17 0.60 93.9
4 Deep Well 0 221 ND 334 96 7.99 0.75 93.4
4 Deep Well 14 241 130 308 94 6,97 0.80 91.1
4 Process 0 292 ND 393 192 7.76 1.16 87.7
4 Process 8 281 66 328 148 6.99 0.81 91.8
4 Surface o] 68 338 353 ND 6.40 -—— ————
4 Surface 11 179 110 212 59 6.89 0.80 92.1
4 Pit 0 89 138 246 26 7.66 1.64 91.0
4 Pit 10 177 138 188 51 6.89 0.80 90.8
4 Bartow Eff. O 339 ND 663 185 7.72 -—— ———
4 Bartow Eff. 8 379 34 608 162 7.13 0.80 94.5
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TABLE 23:

93% Recycling of Substitute Waters - Original Samples

Percent A
Test Amine Concentrate Froth BPL Al Amine % BPL
Mine Type Water Type® 1b/TF $ Wt % BPL % AI % BPL Rec Rej $ Rec

1 Open Deep Well 0.88 51.84 67.62 6.0 5.34 93.1 93.5 —— ————
1 Closed Process/Process 0.55 51.81 67.25 6.0 5.27 93.2 93.5 62.5 0.1
1 Closed Process/Surface 0.58 51.53 67.52 6.0 5.66 92.7 93.6 65.9 ~0.4
1 Closed Process/Pit 0.44 52.10 67.22 6.0 5.18 93.4 83.5 50.0 0.3
Av. Closed (0.52) (51.81) (67.33) (6.0)  (5.37) (93.1) (93.5) (59.1) (0.0)
2 Open Deep Well 0.42 72.30 71.91 4.0 9.22 95.3 90.1 ——— —-———
2 Closed Surface/Surface 0.27 72.77 71.91 4.0 7.36 96.2 90.0 64.3 0.9
2 Closed Surface/Pit 0.24 73.00 71.64 4.0 7.83 96.1 90.0 57.1 0.8
2 Closed Surface/Bartow 0.27 72.58 71.92 4.0 7.04 96.4 90.0 64.3 1.1
Av. Closed (0.26) (72.78) (71.82) (4.0) (7.41) (96.2) (90.0) (61.9) (0.9)
3 Open Deep Well 0.45 72.07 70.61 4.0 5.84 96.9 89.5 - —-——
3 Closed Process/Process 0.25 71.69 70.79 4.0 6.37 96.6 89.5 55.6 -0.3
3 Closed Process/Surface 0.23 71.72 70.90 4.0 6.77 96.4 89.5 51.1 -0.5
3 Closed Process/Pit 0.25 71.51 70.73 4.0 7.38 96.0 89.5 55.6 -0.9
Av. Closed (0.24) (71.64) (70.81) (4.0) (6.84) (96.3) (89.5) (54.1) (-0.6)
4 Open Deep Well 0.61 79.72 72.41 3.52 15.45 94.9 86.0 —— ———
4 Closed Process/Process 0.41 79.36 72.64 4.0 18.40 93.8 84.1 67.2 -1.1
4 Closed Process/Surface 0.41 81.69 71.45 5.54 17.20 94.9 77.4 No Comparison
4 Closed Process/Pit 0.41 80.01 72.47 4.0 18.80 93.9 84.0 67.2 -1.0
Av. Closed (0.41) (80.35) (72.19) (4.51) (18.13) (94.2) (81.3) (67.2) (-1.0)

6]

The 2nd listed water represents the 6.8% make-up portion of the recycle loop.




4.42 Analysis of Recycle Waters

Water analyses of nmine waters before and after recycling are
presented in Table 24 for informative purposes only.

4.43 New Sanpl es

The final phase of testing on recycling of substitute waters was
conducted on new sanples from the nmines. Fresh amine feed and water
sanples were obtained from Mnes 1, 3, and 4 (Mne 2 was shut down at the
time) and fresh effluent was obtained from the Bartow Sewage Treatment
Pl ant. The sanples were prepared for testing in the manner previously
descri bed. Anal yses are presented in Exhibit 1 of the Appendix and
summari zed in Tables 1 and 6.

4,431 Tight Loop (93% Recycle).

The tight loop, 7% nmake up water, test series was conducted
using process water as the base for each of the three m nes. Deep
wel | water, process water, surface water, pit water, and Bartow
Sewage Treatnent Plant effluent were all used as substitute waters.
Ri nsing was conducted in process water with the exception of one

test; a <closed circuit deep well water test conducted for
conparative  purposes. Conplete details of all tests are presented
in Exhibit 2 of the Appendix, Tests 271-297. The results are

sumari zed in Table 25.

The followi ng statenents were derived from analysis of Table
25.

1. Both Mne 1 and Mne 4 anine feeds responded well to
all substitute recycle waters in the tight, 7% nake up water,
recycle system The average BPL recovery for the 5
substitute waters was only 0.2% less than the open circuit
deep well water conparison for Mne 1 and was equal to the
open circuit deep well water conparison for Mne 4. Am ne
reagent usages for the Mne 1 and Mne 4 closed circuit tests
were 54 and 78% respectively of those required for open
circuit deep well water testing.

2. The average BPL recovery for the 5 closed circuit
substitute water tests on Mne 3 was 1.6% | ess than the open

circuit deep well water conparison. |Individual waters ranged
from 1.1 to 2.6% |ess. The BPL recovery for the closed
circuit deep well water conparison was 3.9% |less than the
open circuit test. This difference suggests that sonething

other than the effects of the substitute waters was
responsible for the reduced closed circuit BPL recoveries
associated with the Mne 3. The type of amine, different
from the other 3 nines, and the nature of the am ne feed are
possible expl anations.

4.432 Loose Loop (60% Recycle Loop).

The |oose |oop, 40% nake up water, test series was conducted
using deep well water, process water, surface water, pit water, and
Bart ow Sewage Treatnent Plant effluent substitute waters from the
three mnes. For this system both rinsing and flotation were
conducted in the recycle water. Conplete details of all tests are
presented in Exhibit 2 of the Appendix, Tests 271-279 and 298-315.
The results are sunmarized in Table 26.
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TABLE 24:

Rnalysis of Recycle Waters

Test Results

Water Test Water Chemical Analysis, PPM Amine Conc. %BPL
Mine Type Cycle Hardness TSS TDS so, Ph 1b/TF % AI Rec.
1 Deep Well 0 244 0 316 121 8.15 0.88 6 93.1
Process/Process 14 258 152 383 106 6.87 0.55 6 93.2
Process/Surface 14 214 76 371 65 7.34 0.58 6 92.7
Process/Pit 12 238 78 351 75 7.43 0.44 6 93.4
Av. Process (237) (102) (368) (82) (7.21) (0.52) (6) (93.1)
2 Deep Well 0] 153 0 240 126 7.91 0.42 4 95.3
Surface/Surface 14 137 24 190 32 7.13 0.27 4 96.2
Surface/Pit 12 121 o8 179 29 7.06 0.24 4 96.1
Surface/Bartow 12 215 92 435 66 7.32 0.27 4 96.4
Av. Surface (158) (71) (268) (42)  (7.17) (0.26) (4) (96.2)
3 Deep Well 0 266 0 321 4 8.21 0.45 4 96.9
Process/Process 12 258 74 352 148 7.32 0.25 4 96.6
Process/Surface 12 291 96 374 36 7.24 0.23 4 96.4
Process/Pit 12 184 30 249 59 7.30 0.25 4 96.0
Av. Process (244) (67) (325) (81) (7.29) (0.24) (4) (96.3)
4 Deep Well _ 0 221 o 334 926 7.99 0.61 3.5 94.9
Process/Process 12 270 136 330 130 7.22 0.41 4 93.8
Process/Surface 10 219 158 281 86 7.23 0.41 5.5 94.9
Process/Pit 10 238 142 296 95 7.26 0.41 4 93.9
Av. Process (242) (145) (302) (104) (7.24) (0.41) (4.5) (94.2)
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TABLE 25:

93% Recycling of Substitute Waters - Second Samples

Percent A

Test Amine Concentrate Froth BPL AI Amine % BPL
Mine Type Water Type" lb/TF % Wt % BPL AI % BPL Rec Rej % Rec
1 Open Deep Well 1.05 69.47 69.47 5 6.76 95.9 89.5 - -
1 Closed Deep Well/Deep Well 0.5¢9 69.42 69.57 5 7.22 95.6 89.5 56.2 -0.3
1 Closed Process/Deep Well 0.54 68.75 69.38 5 6.60 95.8 89.5 51.4 -0.1
1 Closed Process/Process 0.54 68.95 69.44 5 7.06 95.6 89.5 51.4 -0.3
1 Closed Process/Surface 0.57 68.96 69.32 5 7.01 95.6 89.5 54.3 -0.3
1 Closed Process/Pit 0.58 68.51 69.30 5 7.28 95.4 89.6 55.2 -0.5
1 Closed Process/Bartow 0.59 69.45 69.29 5 6.47 96.1 89.5 56.2 0.2

Av. 3-7 (0.56) (68.92) (69.35) (5) (6.88) (95.7) (89.5) (53.7) (-0.2)
3 Open Deep Well 0.37 76.22 71.41 3.5 7.71 96.8 90.6 - -
3 Closed Deep Well/Deep Well 0.36 72.40 71.95 3.5 14.24 92.9 91.1 97.3 -3.9
3 Closed Process/Deep Well 0.39 72.79 71.32 3.5 11.84 94.2 91.1 105.4 -2.6
3 Closed Process/Process 0.34 74.00 71.27 3.5 9.32 95.6 90.9 91.9 -1.2
3 Closed Process/Surface 0.34 74.36 71.42 3.5 10.89 95.0 90.9 91.9 -1.8
3 Closed Process/Pit 0.31 74.12 71.18 3.5 9.43 95.6 90.9 83.8 -1.2
3 Closed Process/Bartow 0.41 74.11 71.17 4 9.13 95.7 89.6 110.8 -1.1

Av 3-7 (0.36) (73.88) (71.27) (3.6)(10.12) (95.2) (90.7) (97.3) (-1.6)
4 Open Deep Well 0.40 91.23 72.58 2.7 15.31 98.0 74.6 - ——
4 Closed Deep Well/Deep Well 0.30 90.56 72.71 2.7 16.21 97.7 74.7 75.0 -0.3
4 Closed Process/Deep Well 0.31 90.59 72.74 2.7 15.41 97.9 74.7 77.5 -0.1
4 Closed Process/Process 0.31 91.19 72.37 2.7 14.10 98.2 74.6 77.5 0.2
4 Closed Process/Surface 0.33 90.49 72.74 2.7 15.46 97.8 74.8 82.5 -0.2
4 Closed Process/Pit 0.31 91.26 72.91 2.7 11.97 98.4 74.9 77.5 0.4
4 Closed Process/Bartow 0.31 90.97 72.54 2.7 15.43 97.9 74.6 77.5 -0.1

Av 3-7 (0.31) (90.90) (72.66) (2.7)(14.47) (98.0) (74.7) (77.5) (0.0)

()

The 2nd listed water represents the 6.8% make-up portion of the recycle loop.
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The following statenents were derived from analysis of Table

1. Wth the exception of the Bartow Sewage Treat nment
Plant effluent for Mne 1 and pit water from Mne 1 (poor
results due to incorrect amne reagent addition decision
during testing), all substitute waters produced acceptable
results. The average BPL recoveries for the closed circuit
tests on a given mine were within 0.2% (M ne 3) or exceeded
(0.5% for Mne 1 and 1.7% for Mne 4) those obtained in open
circuit with deep well water.

2. Amine reagent usages for the closed circuit tests on
the three nmines ranged from 58 to 92% of those required in
open circuit with deep well water.

4.44 Summary of Substitute Recycle Waters

I'n
circuit

Al l

summary, Mne 1, 2, and 4 anmine feeds responded well to closed
recycling of substitute waters in a 7% make up water system

Mne 1 - Average BPL recoveries were within 0.2% of those
obtained with deep well water in open circuit for both sets of
sanpl es.

Mne 2 - Average BPL recoveries were 0.9% higher than those
obtained with deep well water in open circuit.

Mne 4 - Average BPL recoveries for the second set of sanples
were equal to those obtained in open circuit with deep well
wat er .

Anmi ne reagent usages for Mne 1, 2, and 4 ranged from 54-77% of
those required with deep well water in open circuit.

am ne feeds tested (Mne 1, 3, and 4) responded well to closed

circuit recycling of substitute waters in a 40% nake up water system
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TABLE 26: 60% Recycling of Substitute Waters - Second Samples
Percent A

Test Amine Concentrate Froth BPL Al Amine % BPL
Mine Type Water Type® 1b/TF % Wt % BPL % BPL Rec Rej % Rec
1 Open Deep Well 1.05 69.47 69.47 5 6.76 95.9 89.5 -~ --
1 Closed Recycle/Deep Well 0.68 69.27 68.49 5 5.46 96.9 89.6 64.8 1.0
1 Closed Recycle/Process 0.6%9 68.96 68.32 5 5.62 97.0 89.6 65.7 1.1
1 Closed Recycle/Surface 0.5¢9 69.04 68.27 5 5.51 96.5 89.5 58.5 0.6
1 Closed Recycle/Pit 0.39 72.16 67.12 7 4.81 97.3 83.6 Not Comparable
1 Closed Recycle/Bartow Eff. 0.98 67.04 68.00 5 8.71 94.5 90.3 93.0 -1.4

Av. Recycle (0.67) (69.29) (68.04) (5.5) (6.02) (96.4) (88.5) (63.8) (0.5)
3 Open Deep Well 0.62 74.44 71.91 3 10.17 95.4 92.2 - -
3 Closed Recycle/Deep Well 0.49 72.65 71.30 3 11.25 94.4 92.4 79.0 -1.0
3 Closed Recycle/Process 0.57 73.59 71.49 3 10.15 95.2 92.3 91.9 -0.2
3 Closed Recycle/Surface 0.64 73.02 71.05 3 10.46 94.9 92.3 103.2 -0.5
3 Closed Recycle/Pit 0.63 73.07 71.47 3 8.41 95.9 92.4 101.6 0.5
3 Closed Recycle/Bartow Eff. 0.53 73.83 71.66 3 9.76 95.4 92.2 85.5 0.0

Av Recycle (0.57) (73.23) (71.39) (3.0)(10.01) (95.2) (92.3) (91.9) (-0.2)
4 Open Deep Well 0.64 89.45 72.69 22.09 96.5 76.9 - -
4 Closed Recycle/Deep Well 0.30 91.38 72.46 13.52 98.3 76.4 46.9 1.8
4 Closed Recycle/Process 0.36 91.20 72.71 13.16 98.3 76.4 56.3 1.8
4 Closed Recycle/Surface 0.47 90.74 71.83 14.32 98.0 77.0 73.4 1.5
4 Closed Recycle/Pit 0.36 91.12 72.71 14.26 98.1 76.5 56.3 1.6
4 Closed Recycle/Bartow Eff. 0.36 91.31 72.60 13.75 98.2 76.4 56.3 1.7

Av Recycle (0.37) (91.15) (72.46) (2.5)(13.80) (98.2) (76.5) (57.8) (1.7)

]

The 2nd listed water represents the 40% make-up portion of the recycle loop.
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5.0 ESTI MATE OF SYSTEM POTENTI AL

The renmminder of the report is directed toward assessing the
potential of closed circuit recycling of substitute waters as an alternate

to using deep well water for amine flotation. Projected potential deep
wel | wat er savi ngs, system inplenentation costs, and estimted
differential operating costs will be addressed.

5.1 SOURCE OF DATA

Data for estimates of the system potential were derived from two
sour ces;

Actual rock production, deep well punping, and property discharge
nunbers were obtained from each of the four participating nmnes.

Estimates of deep well water savings and differential operating
costs were derived from data generated in the |aboratory.

5.2 ACTUAL PRODUCTI ON AND DEEP WELL USAGE

Actual rock production, deep well punping, property discharge and
ot her data were obtained fromeach of the four mnes for the period 1989-
1993. These data are presented in Table 27 along with conputed deep well
usage (gal per ton of product) for each mne. As seen in Table 27, the
data, especially deep well punping, property discharge, and deep well
usage, varied wdely from mne to nine and wthin a given mne.
Expl anati on of these variations was outside the scope of the project.
However, the followi ng comments are worth nentioning.

1. Mne 1 was very consistent with this use of water over the five
year period. The average deep well wusage of 754 gal per ton of
concentrate was well below the industry average and is indicative of the
fact that aquifer water was not used for the final stage of rinsing in the
pl ant.

2. Mne 2 was the nobst prudent user of aquifer water as evidenced
by its usage of 74 gal per ton of concentrate; undoubtedly the |owest in
the industry for this tine period.

3. Mne 3 exhibited the npst variable data for all the mines. As
a consequence, only the last tw years were used to conpute deep well
consunption; 681 gal per ton of concentrate.

4, Mne 4 used aquifer water at a rate of 6052 gal per ton of
concentrate which was an order of magnitude higher than Mne 1 and 3 and
two orders higher than M ne 2.

5.3 PROIECTED POTENTI AL DEEP WELL SAVI NGS

Since the water balance for a given mine is influenced by tine, it
is considered to exhibit dynam c characteristics. As such, other factors
al so arise which influence deep well punping requirements on a short term
basi s:

Seasonal variations - wet and dry seasons
Time of reclanation
Type of reclamation - clay versus sand/clay mx

Control of these dynanic factors is primarily related to the ability
of a mine to hold or "retain" water for future reuse (system hol ding
capacity) and to the ability of the operation to effectively manage its
water system The projected deep well savings projections in this report
are based on the assunption that these dynamc factors are controlled and
will not influence deep well punping.
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TABLE 27: Actual Production and Aquifer Usage Data

Quantity (MGD) Production Deep Well Usage Flotation Plant

Deep Prop. MM Tons Gal/ton Prod. Conc DW
Mine Well Disch. Total Conc. Total conc. Oper.Hr. TPH GPM
Mine 1
1989 2.162 1.10 2.978 0.795 265 993 7870 101 1671
1990 1.930 1.02 2.758 0.949 255 742 7537 126 1558
1991 2.039 4.40 2.715 1.171 274 636 7562 155 1640
1992 1.746 2.77 3.190 1.048 200 608 7286 144 1458
1993 1.619 7.57 1.751 0.634 337 932 5624 113 1751
(Av) (1.899) (3.37) (2.678) (0.919) (259) (754) (7176) (128) (1610)
Mine 2
1989 0.03 2.64 0.548 0.267 20 41 1767 151 103
1990 0.04 1.11 0.548 0.214 27 68 1830 117 133
1991 0.06 0 0.513 0.205 43 107 1929 106 189
1992 0.05 2.79 0.481 0.197 38 93 2048 96 149
1993 0.02 2.13 0.282 0.103 26 71 1012 102 120
(Av) (0.04) (1.73) (0.474) (0.197) (31) (74) (1717) (115) (142)
Mine 3
1989 11.98 3.925 NA 1l.681 NA 2601 2634 638 27,668
1990 11.95 10.283 NA 1.065 NA 4096 1711 622 42,487
1991 8.51 51.325 NA 1.422 NA 2184 2489 571 20,799
1992 5.10 31.666 NA 2.507 NA 743 4575 548 6781
1993 3.55 23.866 NA 2.137 NA 606 4575 467 4720
(Av 92-93) (4.33) (27.766) NA (2.322) (681) (4575) (508) (5758)
Mine 4
1989 9.70 NA 1.455 0.487 2433 7270 NA - -
1990 8.20 NA ©1.433 0.483 2089 6197 4799 101 10,395
1991 _ 9.00 15.34 1.755 0.569 1872 5773 5088 112 10,761
1992 8.30 13.88 1.317 0.475 2300 6378 3821 124 13,214
1993 6.50 8.41 1.247 0.502 1903 4726 3646 138 10,845

(Av) (8.34) (12.54) (1.441) (0.503) (2112)  (6052)  (4339) (119) (11,304)
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The projected potential aquifer water savings for the four nines are
presented in Table 28. This table was prepared by applying the deep well
usage factors (gal deep well water per ton of concentrate) derived in the
| aboratory for each mne and each recycle system to the yearly concentrate
production in order to calculate an estinated deep well water consunption.
The estimted deerp wel | consunption was subtracted from the amount of
aquifer water available, or actually punped, to conpute the potential deep
wel | savings for each of three cases. Potential savings averaged 2.3 M3D
per mine for the 60% recycle system 3.52 MzD per mine for the 95% recycle
system and 3.65 MED per mne if only substitute waters were recycl ed.

5.4 ESTI MATED SYSTEM | MPLEMENTATI ON COSTS

Estimates of the capital costs required to inplenent both tight-1oop
(7% make up water) and |oose-l1oop (40% make up water) recycle systems were
derived from the base case water balances (refer to Figure 7, Proposed
Anine Water Recycle Systens), the deep well water usage factors devel oped
in the laboratory, and assuned levels of production. The flowsheets used
to estimate the capital costs for the tight (closed) recycle |oop and the
| oose (open) recycle loop are presented in Figures 8 and 9 respectively.
Ot her assunptions and capital cost criteria are presented follow ng.

Concentrate production - 982,800 tpy based on the average of the
four mnes

Concentrate weight % - 70% of amine feed (the four-nine average
was 73%

Operating time - 7800 hours per year

Ami ne recycle pond retention tinme - five days

Am ne recycle pond size - 4.2 acres and 10 ft deep (68,400 yd?)
for the ti%ht | oop configuration and 6.4 acres and 10 ft deep
(103,000 yd®) for the |l oose | oop configuration

Am ne recycle pond location - 2640 ft from pl ant

M sc piping - 300 ft for the tight |loop and 500 ft for the open
| oop

Capital cost estimates for both systens are presented in Table 29.
It was estimated that $221,500 would be required to inplement the 93%
recycle system (tight |oop) and $261, 100 would be required to inplenent
the 60% recycle system (| oose |oop).

5.5 ESTI MATED DI FFERENTI AL OPERATI NG COSTS

The followi ng assunptions were used to estimate the differential
operating costs associated with the two am ne recycle systens.

Base case deep well consunption - wused 750 gal per ton of
concentrate rather than 1370 gal per ton as shown in Figure 6 to
be conservative, simlar to Mne 1 usage

Base case amine usage - 0.7 |Ib/TF, average for all |aboratory
tests

Am ne usage reduction - 30% or 0.21 | b/TF which was the average
for all mnes

Unit costs - $0. 045 per KWH for power
- $0.30 per Ib for am ne
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Differential operating cost estimates for both systems are presented
in Table 30. It was estimated that $87,500 per year would be saved with
the tight loop (93% recycle) systemand $65,800 per year would be saved
with the | oose |oop (60% recycle) system

5.6 SUWMMARY OF SYSTEM POTENTI AL

A summary of the econom cs associated with recycling of substitute
waters is presented in Table 31 for both the open |oop (60% recycle) and
closed loop (93% recycle) systens. The payback was 4.0 years and the RO
was 7% for the open |oop system while the payback was 2.5 years and the
RO was 26% for the closed |oop system In sumary, the concept of
recycling substitute waters for anine flotation is a potentially viable
met hod for reducing present aquifer water usage.
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TABLE 28: Projected Potential Aquifer Water Savings

Est. Deep Well Usage (qgal/ton) Estimated D.W. D.W. Potential Deep Well Savings

@60% Recycle @93% Recycle Consumed (MGD) Avail in MGD Using Recycle
Mine Total Conc Total Conc 60% 93% MGD R60% @93% @100%
Mine 1
1989 156 585 15 55 1.274 0.120 1.100 0 0.980 1.100
1990 201 585 19 55 1.521 0.143 1.020 0 0.877 1.020
1991 252 585 24 55 1.877 0.176 2.039 0.162 1.863 2.039
1992 192 585 18 55 1.680 0.158 1.746 0.066 1.588 1.746
1993 212 585 20 55 1.016 0.096 1.619 0.603 1.523 1.619
(AV) (201) (585) (19) {55) (1.473) (0.138) (1.505) {0.032) (1.367) (1.505)
Mine 2
1989 237 486 22 45 0.356 0.033 0.03 0 o] 0.03
1990 190 486 18 45 0.285 0.026 0.04 0 0.014 0.04
1991 194 486 18 45 0.273 0.025 0.06 0 0.035 0.06
1992 199 486 18 45 0.262 0.024 0.05 0 0.026 0.05
1993 178 486 16 45 0.137 0.013 0.02 0 0.007 0.02
(Av.) (202) (486) (19) (45) (0.262) (0.024) (0.04) (0) (0.016) (0.04)
Mine 3
1989 489 489 46 46 2.252 0.211 3.925 1.673 3.714 3.925%
1990 489 489 46 46 1.426 0.134 10.283 8.857 10.149 10.283
1991 489 489 46 46 1.905 0.179 8.510 6.605 8.331 8.510
1992 489 489 46 46 3.359 0.316 5.100 1.741 4.784 5.100
1993 489 489 46 46 2.863 0.269 3.550 0.687 3.281 3.550
(Av.) (489) (489) (46) (46) (3.110) (0.293) (4.325) (1.215) (4.032) (4.325)
Mine 4
1989 138 413 13 38 0.551 0.051 9.70 9.149 9.649 9.700
1990 139 413 13 38 0.547 0.050 8.20 7.653 8.150 8.200
1991 134 413 12 38 0.643 0.059 9.00 8.357 8.941 9.000
1992 149 413 14 38 0.537 0.049 8.30 7.763 8.251 8.300
1993 166 413 15 38 0.568 0.052 6.50 5.932 6.448 6.500

(Av.) (144) (413) (13) (38) (0.569)  (0.052) (8.34) (7.771)  (8.288)  (8.340)
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PROCESS PROCESS
963 GPM
AMINE FEED
ist & 2nd FINAL AMNE C FINAL
I . > >
WASH RINSE FLOTATION CONC
(180 TPH) — > (126 TPH)
90 GPM
WASH RINSE | 1440 GPM 1566 GPM
Sond Tots MAKE-UP
< D o g9 oPM
cC |—>»
{54 TPH)
252 GPM
P
252 GPM
PLANT BOUNDARY
RECYCLE
1917 GPM
AMINE
h_ RECYCLE | g
POND 17 GPM

Figure 8. Closed Recycle Loop Flowsheet
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PROCESS
AMINE FEED
1st & 2nd FINAL AMINE FINAL
e N > >
WASH RINSE FLOTATION C CONC
(180 TPH) 07 GPM (126 TPH)
‘ 90 GPM
WASH RINSE 1566 GPM
1440 GPM
Sand Talis MAKE-UP
- S 162 GPM
C —»
963 GPM (54 TPH)
252 GPM
>
252 GPM
PLANT BOUNDARY
RECYCLE
2880 GPM
AMINE
@ RecvaE | |
POND 2880 GPM

Figure 9. Open Recycle Loop Flowsheet
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TABLE 29. Capital Costs for 60% and 93% Recycle Systems

Costs, 1994 $§

60% 93%
Recycle Recycle

Cost Element Loop Loop
Recycle water pipe to and from pond - installed 58,100 58,100
Return pump - installed at pond 87,500 87,500
Pond Construction 103,000 68,400
Misc piping changes at plant - installed 12,500 7,500
Total 261,100 221,500
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TABLE 30. Operating Costs for 60% and 93% Recycle Systems

Costs, 1994 §

- 60% 93%
Recycle Recycle
Cost Element Loop Loop
Savings:
Deep Well Water Pumping 6,600 18,800
Amine Reagent Savings 117,900 117,900
Subtotal Savings 124,500 136,700
Additional Costs:
Pumping from Amine Pond 46,700 31,300
Additional Maintenance 12,000 17,900
Subtotal Additional Costs 58,700 49,200
Net Savings 65,800 87,500
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TABLE 31.

Economics for Recycling of Substitute Waters

Open Recycle Loop

Payback

Closed Recycle Loop

Payback

261,100
65,800
4.0

221,500
87,500
2.5

Open Recycle Loop

Capital Cost

Annual Operating Cost Savings

Years Payback

Capital Cost

Annual Operating Cost Savings

Years Payback

5 Year Operation Cash Flow

Year 1 2 3 4
Capital Cost 261,100 0 0 00
Annual Savings 65,800 65,800 65,800 65,80065,800
Tax Depreciation 52,220 52,220 52,220 52,22052,200
Taxable Income 13,580 13,580 13,580 13,58013,580
Income Taxes @ 48% 6,518 6,518 6,518 6,5186,518
After Tax Income -201,818 59,282 59,282 59,28259,282
ROT 7%

Closed Recycle Loop
5 Year Operation Cash Flow

Year 1 2 3 4
Capital Cost 221,500 0 0] 00
Annual Savings 87,500 87,500 87,500 87,50087,500
Tax Depreciation 44,300 44,300 44,300 44,30044,300
Taxable Income 43,200 43,200 43,200 43,20043,200
Income Taxes @ 48% 20,736 20,736 20,736 20,73620,736
After Tax Income -154,736 66,764 66,764 66,76466,764
ROI 26%
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6.0 CONCLUSI ONS AND RECOMMVENDATI ONS
6.1 CONCLUSI ONS

Laboratory flotation studies on water and am ne feed sanples from
four phosphate mines denonstrated the potential viability of using
substitute water sources (process water, surface water, pit water, and
Bart ow Sewage Treatnent Plant effluent) within the framework of two types
of water recycle systens to reduce the amount of aquifer water presently

required for amine flotation. Estimates of potential aquifer water
reductions based on four-mne averages ranged from 2.3 to 3.5 M3D per nine
for 60 and 93% recycle systens. Estimates of capital required to

inplement an amine water recycle system ranged from approximately $220,000
- $260,000, and coupled with potential savings from reduced deep well
punpi ng and ani ne reagent usage, indicated a payback of 2.5-4 years with
an RO of 7-26% dependi ng upon the type of recycle system

Sone of the potential advantages for inplenenting an amine water
recycle system are presented foll ow ng.

Isolation - A separate amne flotation water recycle system
isolates this circuit fromthe variability of the overall mine
wat er bal ance i.e.: seasonal water variations or make up water
required for clays. As a consequence, amne flotation will not
be affected.

Substitute waters - A nunber of available alternate sources can
be used for systemnmmke up i.e.; whatever is avail able.

New mnes - This systemhas potential during the start up of new
m nes since recycling can begin imrediately.

Water managenment - Provides a tool for the overall nanagenent of
wat er since aquifer water is not required for anmine flotation.

6.2 RECOMVENDATI ONS

The potential viability of utilizing substitute water sources within
the framework of an am ne recycle water systemto replace deep well water
requirenents for amine flotation was denobnstrated during the project. The
potential benefits in terms of aquifer water reductions are substanti al
and nore extensive studies are warranted. The following itenms are
presented as areas that require further study before inplenentation of a
pl ant scal e system can be realized.

Fundanental scientific aspects - studies to identify and quantify
wat er characteristics on flotation response

Water variability - tests to determne the range of variation for
various nne waters

Optinization studies - evaluation of various am nes, nodifiers,
pond retention times, etc.

Confirmation testing - additional water and anmi ne feed sanples

Fatty acid circuit testing - recycle studies on rougher flotation
to isolate this systemfrom the overall mne water bal ance

Benefit/risk econonic anal yses

Pilot plant or plant scale confirmation
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EXH BIT 1
SAMPLE DESCRI PTI ON AND PREPARATI ON

Li sting of Sanples:

Sol i ds Sanpl es Water Sanpl es
Sanpl e Sanpl e
No. M ne Descri ption No. M ne Descri ption
1 1 Am ne Feed 5 1 Deep wel |
2 2 Am ne Feed 6 1 Process water
3 3 Am ne Feed 7 1 Surface water
4 4 Am ne Feed 8 1 Pit water
9 2 Deep wel |
23 1 Sand 10 2 Process water
24 1 Over bur den 11 2 Surface water
25 2 Sand 12 2 Pit water
26 2 Over bur den 13 3 Deep wel |
27 3 Sand 14 3 Process water
28 3 Over bur den 15 3 Surface water
29 4 Sand 16 3 Pit water
30 4 Over bur den 17 4 Deep wel |
18 4 Process water
19 4 Surface water
20 4 Pit water
21 -- Dei oni zed
22 - Bart ow sewage

pl ant




EXHBIT 1 (continued)

METHOD OF PREPARATI ON

Solids Sanples: Each of the solids sanples were brought to the
| aboratory after being obtained fromeither the mne or the plant.
The sanples were weighed and divided into fourths by mxing four tines
with alternate sequences of choppin% and coning and quartering. A
| 000-gram portion was taken from each of the quarters and m xed by
hand; 1000 grans were dried in a gas oven and wei ghed (noisture). The
dried sanple was split in half wth a Jones splitter; one half was
subjected to a screen analysis using 28 through 150 nesh screens,
while the other half was pulverized to 65 nesh wth a Bico pul verizer
and subnmitted for chem cal analysis.

WAt er Sanpl es: Each of the water sanples were stored in 40-gallon
plastic drums after being obtained fromeither the mne or the plant.

Sanples for chem cal analysis were obtained from each drum after
stirring for 3 mnutes with a canoe paddle; one gallon was taken from
each drum for anal ysis. The remai nder of each sanple was stored
covered in its respective drum

I NDI VI DUAL SAMPLE RESULTS

Summarized in Tables 1 and 2 and presented individually on the
foll ow ng pages.



TABLE 1

PROJECT AMINE FEED ANALYSES

Chemical Analysis,

Sample Moist Weight

Period BPL Insol Cao Fe,0, Al,0, Mgo % %$+35m
1st 35.70 48.13 24.86 0.83 0.59 0.37 17.55 4.08
2nd 48.24 33.00 32.50 1.00 0.74 0.45 19.00 18.03
lst 52.29 29.20 34.91 0.81 0.99 0.32 18.07 15.05
1st 52.77 27.38 35.30 1.05 1.08 0.37 17.77 5.97
2nd 52.33 28.48 34.31 0.93 0.97 0.35 17.78 7.47
1st 59.56 20.00 39.20 1.13 1.14 0.35 19.04 2.95
2nd 66.73 9.68 44.16 1.08 0.80 0.41 16.56 16.77




EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 1

Designation: Mine 1 Amine Feed
Date Obtained: 12 November 1993 and 4 January 1994
Location Obtained: Amine Feed Screw Classifier Discharge
Sample Weight: 231 1b. (wet) 1lst sampling

265 1b. (wet) 2nd sampling
Sample Description: Fine-grained, black in color
Method of Preparation: As written

Sample Analysis:

Chemical Analysis %

Sample BPL Insol Cao Fe,O, Al,0, MgO Moist

1 - 1st 35.70 48.13 24.86 0.83 0.59 0.37 17.55
1 - 2nd 48.24 33.00 32.50 1.00 0.74 0.45 19.00



SAMPLE:

PROCEDURE:

RESULTS:

SAMPLE NO. 1 (continued)

405 g Sample 1 - lst sampling

Standard dry screen analysis tapped for 20 minutes on
RO tap. Individual fractions were weighed, reduced to
minus 100-mesh with a Bico pulverizer and submitted for
analysis.

Chemical Percent
Weight % Analysis Distribution

Screen Size Cum.

(Tyler Mesh) Direct Ret. BPL Insol. BPL Insol
Head (Assay) ——— 35.70 48.13 ———= —_——
Head (Calc) 100.00 (36.97) (47.04) 100.0 100.0
+28 1.46 1.46 69.26 4.60 2.74 0.14
28x35 2.62 4.08 67.04 6.65 4.75 0.37
35x48 6.66 10.74 65.55 8.89 11.81 1.26
48x65 11.55 22.29 57.57 19.05 17.98 4.68
65x100 40.18 62.47 35.86 48.13 38.96 41.12
100x150 28.40 90.87 22.48 66.80 17.27 40.33
-150 9.13 26.26 62.35 6.49 12.10
+35 (Calc) 4.08 4.08 67.83 5.92 7.49 0.51
-35 (Calc) -

95.92 —-—— 35.66 48.79 92.51 99.49

REMARKS:

None



SAMPLE NO. 1 (continued)

SAMPLE: 405 g Sample 1 - 2nd Sampling
PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus

100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis Distribution

Screen Size Cum.

(Tyler Mesh) Direct Ret. BPL Insol. BPL Insol
Head (Assay) ———= 48.24 33.00 - ———-
Head (Calc) 100.00 (48.85)(32.07) 100.0 100.0
+28 5.91 5.91 62.40 12.84 7.55 2.37
28x35 12.12 18.03 63.51 12.98 15.77 4.91
35x48 22.01 40.04 56.98 21.58 25.69 14.81
48x65 24.10 64.14 49.68 30.92 ‘ 24.52 23.23
65x100 20.11 84.25 41.27 41.44 17.00 25.98
100x150 12.18 96.43 30.11 57.56 7.51 21.86
-150 3.57 26.92 61.46 1.96 6.84
+35 (Calc) 18.03 18.03 63.15 12.93 23.52 7.28
-35 (Calc) 81.97 - - 45.68 36.28 76.68 92.72

REMARKS: Coarser than sample from lst sampling.



EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 2

Designation: Mine 2 Amine Feed

Date Obtained: 31 May 1993

Location Obtained: Bottom wash box discharge
Sample Weight: 227 1lb. (wet)

Sample Description: Coarse-grained, black in color
Method of Preparation: Same as for Sample 1

Sample Analysis:

Chemical Analysis %

Sample BPL Insol Cao Fe,0, Al,0, MgoO Moist

2 52.29 29.20 34.91 0.81 0.99 0.32 18.07



SAMPLE NO. 2 (continued)

SAMPLE: 378 g Sample 2

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for

analysis.
RESULTS:
Chemical Percent
Weight % Analysis Distribution
Screen Size Cum.
(Tyler Mesh) Direct Ret. BPL Insol. BPL Insol
Head (Assay) ---- 52.29 29.20 -—— ————
Head (Calc) 100.00 (52.14) (29.10) 100.0 100.0
+28 5.59 5.59 71.93 3.40 7.71 0.65
28x35 9.46 15.05 69.16 5.38 12.55 1.75
35x48 17.51 32.56 67.15 9.25 22.55 5.57
48x65 26.22 50.78 59.34 18.98 29.85 17.10
65x100 23.63 82.41 41.69 43.03 18.89 34.94
100x150 12.66 95.07 24.76 66.55 6.01 28.95
-150 4.93 25.80 65.15 2.44 11.04
+35 (Calc) 15.05 15.05 70.19 4.65 20.26 2.40
-35 (Calc) 84.95 - 48.94 33.43 79.74 97.60

REMARKS: None



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:
Date Obtained:
Location Obtained:

Sample Weight:

Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 3

Mine 3 Amine Feed
11 November 1993 and 6 January 1994
Acid rinse washbox discharge

212 1b. (wet) lst sampling
236 1lb. (wet) 2nd sampling

Fine~-grained, light brown in color

Same as for Sample 1

Chemical Analysis %

Sample BPL Insol Cao Fe,0; Al,0, MgO Moist.
3 - 1st 52.77 27.38 35.30 1.05 i1.08 0.37 17.77
3 - 2nd 52.33 28.48 34.31 0.93 0.97 0.35 17.78



SAMPLE:

PROCEDURE:

RESULTS:

SAMPLE NO. 3 (continued)

422 g Sample 3 - 1lst sampling

Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to
minus 100-mesh with a Bico pulverizer and submitted for
analysis.

Chemical Analysis Percent

Weight % Distribution
Screen Size Cum.
(Tyler Mesh) Direct Ret. BPL Insol. BPL Insol
Head (Assay) ——— 52.77 27.38 - -
Head (Calc) 100.00 (52.09) (28.80) 100.0 100.0
+28 0.59 0.59 71.36 4.05 0.81 0.08
28x35 5.38 5.97 71.08 3.73 7.34 0.70
35x%48 29.32 35.29 70.31 4.45 39.58 4.53
48x65 31.18 66.47 59.74 18.35% 35.76 19.87
65x100 25.90 92.37 29.06 59.55 14.45 53.55
100x150 5.95 98.32 14.01 80.45 1.60 16.62
-150 1.68 14.38 79.75 0.46 4,65
+35 (Calc) 5.97 5.97 71.11 3.76 8.15 0.78
-35 (Calc) 94.03 ——— 50.88 30.39 91.85 99.22

REMARKS:

None



SAMPLE NO. (continued)
SAMPLE: 411 g SAMPLE: 3 - 2nd Sampling
PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to
minus 100-mesh with a Bico pulverizer and submitted for
analysis.
RESULTS:
Chemical Percent
Weight % Analysis Distribution
Screen Size Cum.
(Tyler Mesh) Direct  Ret. BPL Insol. BPL Insol
Head (Assay) ——— 52.33 28.48 ———— —_———
Head (Calc) 100.00 (54.63) (25.91) 100.0  100.0
+28 1.92 1.92 68.54 6.42 2.41 0.48
28x35 5.55 7.47 71.14 4.02 7.23 0.86
35x48 19.34 26.81 70.33 4.80 24.90 3.58
48x65 35.79 62.60 63.91 13.42 41.86 18.54
65x100 24.45 87.05 38.32 47.62 17.15 44.93
100x150 8.46 95.51 27.55 62.72 4.27 20.48
-150 4.49 26.46 64.20 2.18 11.13
+35 (Calc) 7.47 7.47 70.47 4.64 9.64 1.34
-35 (Calc) 92.53 ——— 53.35 27.63 90.36 98.66
REMARKS: Similar to 1lst sampling sample.



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:
Date Obtained:
Location Obtained:

Sample Weight:

Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE No. 4

Mine 4 Amine Feed
10 November 1993 and 5 January 1994
Amine Feed Screw Classifier Discharge

215 1lb. (wet) 1st sampling
232 1b. (wet) 2nd sampling

Fine-grained, brown in color

Same as for Sample 1

Chemical Analysis %

Sample BPL Insol

Cao Fe,0, Al,0, Mgo Moist.
4 - 1st 59.56 20.00 39.20 1.13 1.14 0.35 19.04
4 - 2nd 66.73 9.68 44.16 1.08 0.80 0.41 16.56



SAMPLE NO. 4 (continued)

SAMPLE: 353 g Sample 4 - 1lst sampling

PROCEDURE : Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis Distribution
Screen Size “Cum.
(Tyler Mesh) Direct Ret. _ BPL Insol. BPL Insol
Head (Assay) - 59.56 20.00 ———— —_———
Head (Calc) 100.00 (59.25) (20.15) 100.0 100.0
+28 0.48 0.48 : 71.84 3.43 0.58 0.08
28x35 2.47 2.95 71.84 3.43 3.00 0.42
35x48 9.02 11.97 69.96 6.15 10.65 2.75
48x65 16.54 28.51 66.03 10.85 18.43 8.91
65x100 39.00 67.51 61.40 17.48 40.41 33.83
100x150 22.50 90.01 54.04 27.35 20.52 30.54
-150 9.99 38.00 47.33 6.41 23.47
+35 (Calc) 2.95 2.95 71.84 3.43 3.58 0.50
-35 (Calc) 97.05 -———= 58.87 20.66 96.42 99.50

REMARKS: None



SAMPLE NO. 4 (continued)

SAMPLE: 417 g Sample 4 - 2nd sampling

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis Distribution
Screen Size Cum.
(Tylexr Mesh) Direct Ret. BPL Insol. BPL Insol
Head (Assay) - 66.73 9.68 ———— ———
Head (Calc) 100.00 (66.59) (10.11) 100.0 100.0
+28 5.57 5.57 73.08 2.88 6.11 1.59
28x35 11.20 16.77 72.69 3.10 12.23 3.44
35x48 18.83 35.60 71.40 4.18 20.19 7.79
48x65 26.22 61.82 67.19 8.76 26.46 22.72
65x100 21.90 83.72 63.56 13.58 20.91 29.41
100x150 12.01 95.73 53.39 19.60 10.71 23.28
-150 4.27 52.92 27.86 3.39 11.77
+35 (Calc) 16.77 16.77 72.82 3.03 18.34 5.03
—-35 (Calc) 83.23 —_——— 65.33 11.54 81.66 94.97

REMARKS: Much coarser than lst sampling sample.



TABLE 2:

PROJECT WATER ANALYSIS

Chemical Analysis, PPM

Water
Mine Type PH P Ca Mg Fe NH, F
1 Deep Well 8.15 ND 65.8 19.5 <0.1 1.73 0.28
Process 7.90 ND 43.5 23.2 <0.1 0.80 2.70
Surface 7.69 2.38 23.3 12.3 0.1 1.00 1.23
Pit 7.86 0.30 29.0 16.1 0.3 0.77 1.70
2 Deep Well 7.91 ND 31.3 18.4 <0.1 0.83 0.32
Process 8.43 ND 32.3 11.3 <0.1 0.78 1.90
surface 7.91 ND 22.6 12.0 <0.1 0.95 0.53
Pit 7.61 ND 15.4 6.2 <0.1 0.46 0.47
3 Deep Well 8.21 ND 61.0 27.8 <0.1 0.43 0.30
Process 7.72 ND 53.1 18.5 <0.1 0.78 2.10
surface 7.68 6.54 64.1 35.8 <0.1 0.81 1.20
Pit 7.77 ND 17.3 7.5 <0.1 0.40 0.42
4 Deep Well 7.99 ND 58.7 18,2 <0.1 0.39 0.46
Process 7.76 1.23 64.6 18.2 <0.1 0.52 2.50
surface 6.40 12.1 19.3 4.8 4,7 1.01 0.57
Pit 7.66 ND 22.9 7.9 0.3 0.52 0.47
Deionized 7.00 ND 2.0 -0~ -0- 0.46 -
Bartow
Sewage
) Effluent 7.72 ND 85.6 21.1 <0.1 12.54 -
Chemical Analysis, PPM
Water
Mine Type so, TSS TDS Turbid Cond. Hard. ToOC D.O.
1 Deep Well 121 -0- 316 <0.1 695 244 0.92 9.3
Process 165 32 338 2 722 260 1.85 9.2
surface ND 4.8 126 4 407 108 2.16 9.1
Pit 36 126 384 40 668 138 1.85 9.0
2 Deep Well 126 0 240 <0.1 472 153 1.23 9.3
Process 90 4.0 276 0.5 539 127 1.23 9.2
surface 43 2.0 182 <0.1 362 105 1.54 9.2
Pit 26 5.0 247 <0.1 253 64 0.92 9.3
3 Deep Well 4 0 321 <0.1 685 266 1.21 9.4
Process 210 ND 375 <0.1 721 270 0.91 9.2
Surface 233 4.0 560 10 888 307 2.10 9.3
Pit ND 8.0 76 8 203 74 2.10 9.3
4 Deep Well 96 0 334 <0.1 629 221 1.80 9.3
Process 192 ND 393 1.0 694 292 2.70 9.4
Surface ND 338 353 200 230 68 3.61 9.1
Pit 26 138 246 45 275 89 1.80 9.4
Deionized ND - - -— - 0.5 — -
Bartow
Sewage
Effluent 185 ND 663 - - 339 2.10 3.8




Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SaMPLE No. 5

Mine 1 Deep Well Water

12 November 1993 and 4 January 1994
At deep well booster pump

40 gal.

Clear

As written

Analysis, PPM

Sample pH P Ca Mg Fe NH, F s0,
5 = 1lst 8.15 ND 65.8 19.5 <0.1 1.73 ’ 0.28 121
5 - 2nd 8.06 150

TSS TDS Turbid. Conduct. Hard. TOC Do
5 - 1Ist 0 316 <1 695 244 0.92 9.3
5 - 2nd 0 382 241



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

: EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 6

Mine 1 Process Water

12 November 1993 and 4 January 1994
At plant hydraulic station

40 gal.

Clear

Same as for Sample 5

Analysis, PPM

Sample pH P Ca Mg Fe NH, F SO,
6 ~ 1lst 7.90 ND 43.5 23.2 <0.1 0.8 2.70 165
6 - 2nd 8.02 168

TSS TDS Turbid. Conduct. Hard. TOC DO
6 -~ l1lst 32 338 2 722 260 1.85 9.2
6 - 2nd ND 418 291



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXBRIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 7

Mine 1 Surface Water

12 November 1993 and 4 January 1994
Drainage ditch from reclaimed area
40 gal.

Slightly turbid

Same as for Sample 5

Analysis, PPM

Ca Mg Fe NH, F

Sample pH P S0,

7 - 1lst 7.69 2.38 23.2 12.3 0.1 1.0 1.23 ND

7 - 2nd 8.04 8
TSS TDS Turbid. Conduct. Hard. TOC Do

7 - 1st 4.8 126 4 407 108 2.16 9.1

7 - 2nd ND 195 i39



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 8

Mine 1 Pit Water

12 November 1993
End of dragline cut
40 gal.

Fairly turbid

Same as for Sample 5

Analysis, PPM

Ca Mg Fe NH, F

Sample pH P S0,
8 7.86 0.30 29.0 16.1 0.3 0.77 1.70 36
TSS TDS Turbid. Conduct. Hard. TOC Do
8 126 384 9.0

40 668 138 1.85



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 9

Mine 2 Deep Well Water

31 May 1993

At deep well pumping station
30 gal.

Clear

Same as for Sample 5

Analysis, PPM

Sample pH P Ca Mg Fe NH, F so,
9 7.91 ND 31.3 18.4 <0.1 0.83 0.32 126
TSS TDS Turbid. Conduct. Hard. TOC Do
9 0 240 <0.1 472 153 1.23 9.3



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 10

Mine 2 Process Water

31 May 1993

At plant hydraulic station
30 gal.

Clear with faint yellow

Same as for Sample 5

Analysis, PPM

Sample pH P Ca Mg Fe NH, F S0,
10 8.43 ND 32.3 11.3 <0.1 0.78 1.90 90

TSS TDS Turbid. Conduct. Haxrd. TOC Do

10 4 276 0.5 539 127 1.23 9.2



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 11

Mine 2 Surface Water

31 May 1993

Drainage ditch from reclamation area
30 gal.

Clear but yellow-green in color

Same as for Sample 5

Analysis, PPM

Sample pPH P Ca Mg Fe NH, F SO,
11 7.91 ND 22.6 12.0 <0.1 0.95 0.53 43
TSS TDS Turbid. Conduct. Haxd. TOC Do

11 2.4 182 <0.1 362 105 1.54 9.2



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 12

Mine 2 Pit Water

31 May 1993

Several cuts away from dragline
30 gal.

Clear

Same as for Sample 5

Analysis, PPM

Sample PH P Ca Mg Fe NH, F 50,
12 7.61 ND 15.4 6.2 <0.1 0.46 0.47 26
TSS TDS Turbid. Conduct. Hard. ToC Do

12 4.6 247 <0.1 253 64 0.92 9.3



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 13

Mine 3 Deep Well Water

11 November 1993 and 6 January 1994
At deep well booster punmp

40 gal.

Clear

Same as for Sample 5

Analysis, PPM

Sample pH P Ca Mg Fe NH, F S0,
13 - 1st 8.21 ND 61.0 27.8 <0.1 0.43 0.30 4
13 - 2nd 8.35 ND

TSS TDS Turbid. Conduct. Hard. TOC Do

13 - 1st 0 321 <0.1 685 266 1.21 9.4

13 - 2nd ND 417 315



Designation:

Date Obtained:

Location Obtained:

Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 14

Mine 3 Process Water

11 November 1993 and 6 January 1994
At plant hydraulic station

40 gal.

Clear

Same as for Sample 5

Analysis, PPM

Sample pH P Ca Mg Fe NH, F S0,
14 - 1st 7.72 ND 53.1 18.5 <0.1 0.78 2.10 210
14 - 2nd 7.60 187

TSs TDS Turbid. Conduct. Hard. TOC DO
14 - 1st ND 375 <0.1 721 270 0.91 9.2
14 -~ 2nd ND 347 263



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 15

Mine 3 Surface Water

11 November 1993 and 6 January 1994

Drainage from swampy area

40 gal.
Slightly milky

Same as for Sample 5

Analysis, PPM

Sample PH P Ca Mg Fe NH, F so,
15 - 1st 7.68 6.54 64.1 35.8 <0.1 0.81 1.20 233
15 - 2nd 7.97 308

TSS TDS Turbid. Conduct. Hard. TOC DO
15 - 1st 4.3 560 10 888 307 2.10 9.3
15 - 2nd 2 510 373



Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 16

Mine 3 Pit Water

11 November 1993 and 6 January 1994

Pool of pumped pit water

40 gal.
Sslightly turbid

Same as for Sample 5

Analysis, PPM

Sample pH P Ca Mg Fe NH, F S0,
16 - 1st 7.77 ND 17.3 7.5 <0.1 0.40 0.42 ND
16 - 2nd 8.06 4

TSS TDS Turbid. Conduct. Hard. TOC Do
16 - 1st 7.8 76 8 203 74 2.10 9.3
16 - 2nd 20 93 86



EXHIBIT 1
SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 17

Designation: Mine 4 Deep Well Water

Date Obtained: 10 November 1993 and 5 January 1994

Location Obtained: Deep well booster at the plant

Sample Weight: 40 gal.

Sample Description: Sampling 1 was clear. Sampling 2 was bright yellow.
Method of Preparation: Same as for Sample 5

Sample Analysis:

Analysis, PPM

Sample pH P Ca Mg Fe NH, F so,
17 - 1st 7.99 ND 58,7 18.2 <0.1 0.39 0.46 96
17 - 2nd 7.51 76

TSS TDS Turbid. Conduct. Hard. ‘ TOC Do

17 - 1st 0 334 <0.1 629 221 1.8 9.3

17 - 2nd ND 292 229



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 18

Mine 4 Process Water

10 November 1993 and 5 January 1994
At the plant hydraulic station

40 gal.

Clear

Same as for Sample 5

Analysis, PPM

Sample pH P Ca Mg Fe NH, F S0,
18 - 1st 7.76 1.23 64.6 18.2 <0.1 0.52 2.50 192
18 - 2nd 7.22 202

TSS TDS Turbid. Conduct. Hard. TOC DO
18 - 1lst ND 393 1 694 292 2.70 9.4
18 - 2nd ND 408 316



SAMPLE

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
DESCRIPTION AND PREPARATION

SAMPLE NO. 20

Mine 4 Pit Water

.10 November 1993 and 5 January 1994
End of current mining cut

40 gal.

Both samplings were fairly turbid

Same as for Sample 5

Analysis, PPM

Sample pH P

Ca Mg Fe NH, F so,

20 - 1st 7.66 ND 22.9 7.9 0.3 0.52 0.47 26

20 - 2nd 7.74 57

Tss TDS Turbid. Conduct. Hard. TOC Do

20 - 1st 138 246 45 275 89 1.80 9.4
20 - 2nd 204 165 67



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 21

Deionized Water

10 November 1993
Coronet Laboratory
15 gal.

Clear

None

Analysis, PPM

Sample pH P Ca Mg Fe NH, F SO,
21 7.0 ND 2.0 0 0 0.46 - ND
TSS TDS Turbid. Conduct. Hard. TOC DO

21 - -- -- -— 0.5 - --



Designation:

Date Obtained:

EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

SAMPLE NO. 22

Bartow Sewage Treatment Plant Effluent

23 November 1993

Location Obtained: Tertiary overflow - discharge pool after
chlorination
Sample Weight: 40 gal.
Sample Description: Foggy with odor
Method of Preparation: Same as for Sample 5
Sample Analysis:
Analysis, PPM
Sample pH P Ca Mg Fe NH, F SO,
22 7.72 ND 85.6 21.1 <0.1 12.54 - 185
TSS TDS Turbid. Conduct. Hard. ToC DO
22 ND 663 - - 339 2.10 3.8



EXHIBIT 1

SRMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 23

Mine 1 Sand Tailings

4 January 1994

Sand tailings disposal area
50 1lb. (wet)

Fine-grained white sand

Same as for Sample 1

Chemical Analysis %

Sample BPL Insol

cao Fe,0, Al,0; Mgo

Moist.

23 1.90



SAMPLE NO. 23 (continued)

SAMPLE: 376 g Sample 23

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO tap.
Individual fractions were weighed, reduced to minus 100-mesh
with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis Distribution

Screen Size Cum.

(Tyler Mesh) Direct Ret. BPL Insol. BPL Insol
Head (Assay) ——— ——— ———
Head (Calc) 100.00 100.0  100.0
+28 0.13 0.13

28x35 0.35 0.48

35x48 2.18 2.66

48x65 11.42 14.08

65x100 28.29 42.37

100x150 37.05 79.42

-150 20.58

+35 (Calc) 0.48

-35 (Calc) 99.52

REMARKS: None



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 24

Mine 1 Overburden

4 January 1994

Current mining area

215 1b. (wet)

Grayish, fine sand with some lumps

Same as for Sample 1 except material was wet

screened on 150 mesh and dried prior to 28
through 150 mesh dry screening.

Chemical Analysis %

Sample BPL Insol

Cao Fe,0, Al,0, MgO Moist.

24 2.47



SAMPLE NO. 24 (continued)

SAMPLE: 368 g Sample 24

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS :
Chemical Percent

Weight % Analysis Distribution

Screen Size Cum.

(Tyler Mesh) Direct Ret. ‘ BPL Insol BPL Insol

Head (Assay) ———— —_——— ————

Head (Calc) 100.00 100.0 100.0

+28 1.47 1.47

28x35 2.39 3.86

35x48 7.06 10.92

48x65 10.92 21.84

65x100 14.72 36.56

100x150 30.01 66.57

-150 33.43

+35 (Calc) 3.86

~-35 (Calc) 96.14

REMARKS: None



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:
Date Obtained:
Location Obtained:

Sample Weight:

SAMPLE NO. 25

Mine 2 Sand Tailings
4 January 1994
Sand Tailings Pile

50 lbs. (wet)

Sample Description: Coarse—-grained white sand with some black
‘ phosphate
Method of Preparation: Same as for Sample 1
Sample Analysis:
Chemical Analysis %
Sample BPL Insol Cao Fe,0, Al,0, Mgo Moist.

25 3.04



SAMPLE NO. 25 (continued)

SAMPLE: 389 g Sample 25

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % - Analysis Distribution
Screen Size Cun.
(Tylexr Mesh) Direct Ret. BPL Insol BPL Insol
Head (Assay) —-———- ———- ———
Head (Calc) 100.00 100.0  100.0
+28 5.12 5.12
28x35 13.09 18.21
35x48 28.14 46.35
48x65 32.07 78.42
65x100 16.64 95.06
100x150 4.04 99.10
-150 0.90
+35 (Calc) 18.21
-35 (Calc) 81.79

REMARKS: None



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 26

Mine 2 Overburden

4 January 1994

From mining area

45 1lbs. (wet)

White sand with gray clay lumps

Same as for Sample 24

Chemical Analysis %

Sample BPL Insol

cao Fe,0, Al,0, Mgo

Moist.

26 5.42




SAMPLE NO. 26 (continued)

SAMPLE: 457 g Sample 26

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. 1Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS :
Chemical Percent
Weight % Analysis Distribution

Screen Size Cum.
(Tyler Mesh) Direct Ret. BPL Insol. BPL Insol
Head (Assay) ——— ——— —-———
Head (Calc) 100.00 100.0 100.0
+28 2.30 2.30
28x35 4.66 6.96
35x48 » 13.71 20.67
48x65 19.47 40.14
65x100 31.39 71.53
100x150 12.36 83.89
-150 16.11
+35 (Calc) 6.96
=35 (Calc) 93.04

REMARKS: None



SAMPLE

Designation:
Date Obtained:

Location Obtained:

EXHIBIT 1

DESCRIPTION AND PREPARATION

SAMPLE NO. 27

Mine 3 Sand Tailings
6 January 1994

Sand tailings disposal area

Sample Weight: 34 lbs. (wet)
Sample Description: White coarse-grained sand with visible
phosphate
Method of Preparation: Same as for Sample 1
Sample Analysis:
Chemical Analysis %
Sample BPL Insol cao Fe,0, Al,0, MgoO Moist.

27 4.33




SAMPLE NO. 27 (continued)

SAMPLE: 355 g sample 27

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis Distribution
Screen Size Cum.
(Tylex Mesh) Direct Ret. BPL Insol BPL Insol
Head (Assay) ——— —-———- ———
Head (Calc) 100.00 100.0 100.0
+28 11.36 11.36
28x35 16.66 28.02
35x48 28.33 56.35
48x65 26.10 82.45
65x100 12.43 94.88
100x150 3.97 98.85
-150 1.15
+35 (Calc) 28.02
-35 (Calc) 71.98

REMARKS: None



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 28

Mine 3 Overburden

6 January 1994

At existing mining area

39 1lbs. (wet)

Fine brownish and with chalky lumps

Same as for Sample 24

Chemical Analysis %

Sample BPL Insol

cao Fe,0, A1,0, MgoO

Moist.

28 3.78



SAMPLE NO. 28 (continued)

SAMPLE: 417 g Sample 28

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis Distribution
Screen Size Cum.
(Tylex Mesh) Direct Ret. BPL Insol BPL Insol
Head (Assay) ——— -——— ———
Head (Calc) 100.00 100.0 100.0
+28 5.37 5.37
28x35 3.26 8.63
35x48 9.04 17.67
48x65 20.47 38.14
65x100 17.50 55.64
100x150 9.20 64.84
-150 35.16
+35 (calc) 8.63
-35 (Calc) 91.37

REMARKS: None



EXHIBIT 1

SAMPLE DESCRIPTION AND PREPARATION

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

SAMPLE NO. 29

Mine 4 Sand Tailings

5 January 1994

Sand tailings disposal area (old)
54 1lbs. (wet)

Coarse sand with visible phosphate

Same as for Sample 1

Chemical Analysis %

Sample BPL Insol

cao Fe,0, Al,0, MgO

Moist.

29 7.32



SAMPLE NO. 29 (continued)

SAMPLE: 388 g Sample 29

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis ‘Distribution
Screen Size Cum.
(Tyler Mesh) Direct Ret. BPL Insol BPL Insol
Head (Assay) -———- —_— ————
Head (Calc) 100.00 100.0 100.0
+28 9.27 9.27
28x35 15.99 25.26
35x48 31.57 56.83
48x65 28.79 85.62
65x100 10.17 95.79
100x150 3.17 98.96
~150 1.04
+35 (Calc) 25.26
-35 (Calc) 74.74

REMARKS ; None



SAMPLE

Designation:

Date Obtained:
Location Obtained:
Sample Weight:
Sample Description:

Method of Preparation:

Sample Analysis:

EXHIBIT 1
DESCRIPTION AND PREPARATION

SAMPLE NO. 30

Mine 4 overburden

5 January 1994

0ld overburden area

29 1lbs. (wet)

Very hard and lumpy. Dark brown in color.

Same as for Sample 24

Chemical Analysis %

Sample BPL Insol

Cao Fe,0, Al,0, Mgo Moist.

30 4.13



SAMPLE NO. 30 (continued)

SAMPLE: 390 g Sample 30

PROCEDURE: Standard dry screen analysis tapped for 20 minutes on RO
tap. Individual fractions were weighed, reduced to minus
100-mesh with a Bico pulverizer and submitted for analysis.

RESULTS:
Chemical Percent
Weight % Analysis Distribution
Screen Size Cum.
(Tyler Mesh) Direct Ret. BPL Insol. BPL, Insol
Head (Assay) —-—— —_—— ———
Head (Calc) 100.00 100.0 100.0
+28 2.87 2.87
28x35 4.10 6.97
35x48 10.15  17.12
48x65 14.10 31.22
65x100 15.58 46.80
100x150 22.45  69.25
-150 30.75
+35 (Calc) 6.97
=35 (Calc) 83.03

REMARKS: Very dark brown wet slimes



EXHIBIT 2
FLOTATION TESTS

Listing of Tests:

Open Circuit Tests Locked Cycle Tests
Test # Mine Description Test # Mine Description
Baseline Tests Baseline Tests
1-4 1 Deep well water 86 1 Deep well water
5-9 1 Process water 87 1 Process water
10-13 1 Surface water 88 1 Surface water
14-16 1 Pit water 89 1 Pit water
17-20 1 Deionized water 90 1 Bartow sewage effluent
21-24 2 Deep well water 91 2 Deep well water
25-29 2 Process water 92 2 Process water
30-33 2 Surface water 93 2 Surface water
34-37 2 Pit water 94 2 Pit water
38-41 2 Deionized water 95 2 Bartow sewage effluent
42-45 3 Deep well water 96 3 Deep well water
46-49 3 Process water 97 3 Process water
50-53 3 Surface water S8 3 Surface water
54-57 3 Pit water 99 3 Pit water
58-61 3 Deionized water 100 3 Bartow sewage effluent
62-65 4 Deep well water 101 4 Deep well water
66-69 4 Process water 102 4 Process water
70-73 4 Surface water 103 4 Surface water
74-77 4 Pit water 104 4 Pit water
78-81 4 Deionized water 105 4 Bartow sewage effluent
Grade—-Recovery Curves Substitute Waters -~ 1st Samples
82 1 Tree analysis 250 1 Process (93%)-Process (7%)
83 2 Tree analysis 251 1 Prodess (93%)-Surface (7%)
84 3 Tree analysis 252 1 Process (93%)-Pit (7%)
85 4 Tree analysis 253 2 Surface (93%)-Surface (7%)
254 2 Surface (93%)-Pit (7%)
Process Water Variability 255 2 Surface (93%)-Sewage (7%)
106-109 4 Process water variabil. 256 3 Process (93%)-Process (7%)
110-112 1 Sand tails filt-surface 257 3 Process (93%)-Surface (7%)
113-115 1 Sand tails filt-sewage 258 3 Process (93%)-Pit (7%)
116-118 1 Oveburden Neut-surface 259 4 Process (93%)-Process (7%)
119-121 1 oOverburdenNeut.~-sewage 260 4 Process (93%)-Surface (7%)
122-124 1 Charcoal filt.-surface 261 4 Process (93%)-Pit (7%)
125-127 1 cCharcoal filt.-sewage
128-130 1 Starch-surface water Final Optim.@ 93% Recycle-2nd Samples
131-133 1 Starch-sewage effluent
134-136 1 Soda ash - surface 280 1 Deep well- Deep well water
137-139 1 Soda ash - sewage 281 1 Process — Deep well water
140-142 2 Sand tails filt.-sewage 282 1 Process - Process water
143-145 2 Overburdenneut.-sewage 283 1 Process - Surface water
146-148 2 Charcoal filt.=-sewage 284 1 Process - Pit water
149-151 2 Starch - sewage 285 1 Process - Sewage effluent
152-154 2 Soda ash - sewage 286 3 Deep well - Deep well water
287 3 Process - Process water
Standard of Comparison Tests 288 3 Process - Deep well water
289 3 Process - surface water
155-157 1 Surface standard 290 3 Process - pit water
158-160 1 Sewage standard 291 3 Process - Sewage Effluent
161-163 3 Surface standard 292 4 Deep well - Deep well water
164-166 3 Pit water standard 293 4 Process - Deep well water
294 4 Process ~ Process water
Water Treatment Tests 295 4 Process - Surface water
296 4 Process - Pit water
167-16% 3 Kerosene - Surface 297 4 Process - Sewage effluent

170-172 3 Kerosene - Pit water
173-175 3 Starch - surface



EXHIBIT 2
FLOTATION TESTS

Listing of Tests - continued:

Open Circuit Tests Locked Cycle Tests
Test # Mine Description Test # Mine Description
Water Treatment Tests (continued) Final Optim.@ 60% Recycle-2nd Samples
176~178 3 Starch - pit water 298 1 Recycle -~ Deep well water
179-181 3 Soda ash - surface 299 1 Recycle - Process water
182-184 3 Soda ash - pit water 300 1 Recycle - Surface water
185-187 4 Sand tails filt.-pit 301 1 Recycle - Surface, kerosene
188-190 4 Overburden neut.-pit 302 1 Recycle - Pit water
191-193 4 Charcoal filt.-pit 303 1 Recycle - Sewage effluent
194-196 4 Starch - pit water 304 3 Recycle - Deep well water
197-199 4 Soda ash - pit water 305 3 Recycle - Process Water
306 3 Recycle - Surface water
Standard of Comparison Tests 307 3 Recycle - surface, kerosene
308 3 Recycle ~ Pit water
200~-202 1 Deep well standard 309 3 Recycle -~ Sewage effluent
203-205 2 Deep well standard 310 4 Recycle -~ Deep well water
206-208 3 Deep well standard 311 4 Recycle - Process water
209-211 4 Deep well standard 312 4 Recycle - Process, kerosene
313 4 Recycle - Surface water
Water Treatment Tests 314 4 Recycle - Pit water
315 4 Recycle - Sewage effluent
212-219 1 Statistical design
220-227 2 Statistical design
228-235 3 Statistical design
236-243 4 Statistical design

Standard of Comparison Tests

244-246 2 Sewage standard
247-249 4 Surface standard

Process Water Tests

262-264 4 Process water variabil.
265-267 4 Process RPM
268-270 4 Process RPM

Standard of Comparison Tests

271-273 1 Deep well-2nd samples
274-276 3 Deep well-2nd samples
277-279 4 Deep well-2nd samples

Process Water Variability

316-318 4 Process water variabil.

Water Contaminants

319 1 Statistical Design




EXHI BI T 2 (Conti nued)

LABORATORY FLOTATI ON PROCEDURES

Qpen Circuit Testing - Individual test charges were obtained by mixing the
stored material from a given bag and weighing out 610 to 625 gm
charges, depending on nmoisture, to arrive at 500 gm charges dry basis. In
general, an entire bag (usually 50-60 |bs) was consuned at one tinme. The
i ndi vidual test charges were stored in separate plastic bags.

The test charge was dunped onto a 200-nesh screen and subnersed in the water
to be used for the particular test. One mnute subnergence tine was used.
The rinsed material was transferred to a 2000 m. Denver Laboratory flotation
cell with the test water. The anmine feed was conditioned at 1200-1250 RPM
for 15 seconds with the desired anpbunt of amine (5% solution) by closing the
intake air valve. Modifiers, extenders, depressants, etc., if required, were
added in a sinmilar manner during a 15-second pre-conditioning stage. The pH
of the conditioned material was neasured, the air was turned on, and the
froth was renoved for 60 seconds. The terminal flotation pH was measured.
Both the froth and concentrates were decanted, dried in a gas-fired oven,
wei ghed, riffled, pulverized to 65 nesh and subnitted for chenical analysis.

Locked Cycle Testing - The first cycle of |locked testing (recycling of
flotation water) was carried out in the same manner as for open circuit
t esting. Upon conpletion of the first stage, the froth and concentrate
products were dewatered on a 200-nmesh screen to recover as nuch water as
possi bl e. A new test charge, feed to cycle 2, was rinsed with the initial
water as for the open circuit procedure. The rinsed feed was added to the
recovered water from stage 1 and a second cycle of conditioning and flotation
was carried out. Test cycles were conducted generally until the concentrate
wei ght % for three successive cycles were within 1% of each other.

I ndi vi dual test results shown on follow ng pages.



EXHIBIT 2

FLOTATION TESTS

TEST: 1-4
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 1 to 20.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.1
Water  Num.: 5 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec. % pH
1 .31 15 20 7.2 60 16.49 7.4
2 .59 15 20 7.2 60 11.55 7.4
3 .88 15 20 7.2 60 10.74 7.4
4 1.16 15 20 7.2 60 10.42 7.5
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPJ, BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .31 87.56 42.76 39.46 3.10 37.83 98.98 28.21
2 .59 56.18 63.12 11.38 3.91 37.17 95.39 86.72
3 .88 51.86 66.71 6.48 5.75 37.37 92.59 93.02
4 1.16 49.86 66.56 6.48 8.48 37.44 88.64 93.29

TEST NOTES AND OBSERVATIONS:

White froths for Tests 1 and 2,

light brown froths for Tests 3 and 4.



EXHIBIT 2

FLOTATION TESTS

TEST: 5-9

PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 1 to 20.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water  Num.: 6 Type: Process

TEST CONDITIONS:

Conditioning Flotation
Test Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec. % pH
5 44 15 20 7.5 60 15.67 7.4
) .58 15 20 7.4 60 12.13 7.5
7 .12 15 20 7.4 60 11.28 7.5
8 .87 15 20 7.4 60 10.89 7.6
9
RESULTS:
CONC. (non float) Head Percent
Froth Cale,

Test Amine  Weight BPL Insol, BPL BPL BPL Insol.
No. l1b/TF % % % % % Recovery Reject
5 .44 77.41 47.87 32.30 2.82 37.69 98,31 48.05
6 .58 58.36 61.49 14,12 4.37 37.70 95.17 82.88
7 .72 53.98 65.48 8.24 4.74 37.53 94,19 90.76
8 .87 51.99 66,60 6.86 6.01 37.51 92.31 92.59

9

TEST NOTES AND OBSERVATIONS:

Tests 5-8 froths light brown.
Test 9 products not analyzed due to error in procedure.



EXHIBIT 2

FLOTATION TESTS

(&)

TEST: 10-13
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 1 to 20.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.1
Water  Num.: 7 Type: Surficial
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. lb/TF sec. % pH sec. % pH
10 .43 15 20 7.5 60 13.94 7.5
11 .58 15 20 7.5 60 11.55 7.6
12 .86 15 20 7.4 60 11.02 7.5
13 1.15 15 20 7.6 60 10.47 7.5
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
10 .43 67.63 53.42 24.84 3.19 37.16 97.22 65.10
11 .58 55.36 £3.91 10,38 4,37 37.33 94,78 88.06
12 .86 52.46 65.83 7.82 5.83 37.30 92.57 91.48
13 1.15 49.52 £6.99 6.00 8.37 37.40 88.70 93.83

TEST NOTES AND OBSERVATIONS:

Tests 10-13 froths light brown.



EXHIBIT 2
FLOTATION TESTS

TEST: 14-16

PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 1 to 20.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
' Water  Num.: 8 Type: Pit

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids ’
No, lb/TF sec. % pE sec, % pH
14 .58 15 20 7.6 60 19.05 7.7
15 1.15 15 20 7.6 60 12.15 7.6
16 1.74 15 20 7.8 60 10.64 7.8

RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. I1b/TF % % % % % Recovery Reject
14 .58 95.93 38.54 45.88 4.28 37.15 99.53 8.55
15 1.15 58.26 60.81 14.86 4,20 37.18 95,29 82.01
16 1.74 51.01 66.80 6.52 6.56 37.29 91.38 93.09

TEST NOTES AND OBSERVATIONS:

Very little froth for Test 14.
Turbid water for all tests.



EXHIBIT 2
FLOTATION TESTS

TEST: 17-20

PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 1 to 20.

SAMPLES: Feed Num, : 1 Mine: 1 BPL, %: 35.70 AI, %: 48,
Water Num. : 21 Type: Deionized

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
17 .29 15 20 7.0 60 17.35 7.0
18 .58 15 20 7.1 60 12.89 7.1
19 .86 15 20 6.9 60 11.33 6.9
20 1.20 15 20 6.9 60 9.74 6.9

RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
17 .29 88.01 42.56 40.08 2.91 37.81  99.08 26.71
18 .58 62.27 57.62 19.56 4,00 37.39 95,96 74.69
19 .86 53.79 64.79 9.42 5.64 37.46 93,04 89.47
20 1.20 47.90 66,31 7.02 11.47 37.74 84.17 93.01

TEST NOTES AND OBSERVATIONS:

Similar to deep well water Tests 1-4.



EXHIBIT 2

FLOTATION TESTS

AT,

%: 29.2¢(

TEST: 21-24
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 21 to 41.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29
Water Num.: 9 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
21 .10 15 20 7.7 60 15,52 7.5
22 .20 15 20 7.6 60 14.47 7.5
23 . 40 15 20 7.7 60 13.73 7.6
24 .80 15 20 7.7 60 10.90 7.6
RESULTS:
CONC. (non float) Head Percent
Froth Cale,
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
21 .10 76.29  69.29 7.68 5.33 54,12 97.66  79.94
22 .20 71.29 70.42 5.05 10.36 53.18 94.41 87.67
23 .40 66.08 70,75 4,78 20.17 53.59 87.23 89.18
24 .80 51.65 70.94 4,45 37.52 54.78 66.89 92.13

TEST NOTES AND OBSERVATIONS:

Tests 21 and 22 white froths.
Test 23 froth light brown.
Test 24 visable phosphate floating.



EXHIBIT 2

FLOTATION TESTS

TEST: 25-29

PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 21 to 41.

- SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water Num., : 10 Type: Process

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. lb/TF sec. % pH sec. % pH
25 .20 15 20 8.9 60 15.23 8.8
26 .30 15 20 8.9 60 15.17 8.8

- 27 .40 15 20 8.9 60 15.06 8.7
28 .60 15 20 8.9 60 14,39 8.7
29 .81 15 20 8.9 60 13,20 8.7

RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol,
No. lb/TF % % % % % Recovery Reject
25 .20 74.22 70.55 5,63 5.70 53.83 97.27 85.69
26 .30 74.02- 70.23 5.88 6.16 53.58 97.01 85.10
27 .40 773,02 70.75 5.08. 0% 7.93 53.80 96.02 87.30
28 .60 69.47 1103 7067 5384 14,05 53.64 92.00 87.68
29 .81 64.06 70.99 4,78 23.64 53.97 84.26 89.51

TEST NOTES AND OBSERVATIONS:

Tests 25-27 froths light brown.
Tests 28 and 29 visable phosphate floating.



EXHIBIT 2

FLOTATION TESTS

TEST: 30-33

PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 21 to 41.

SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water  Num.: 11 Type: Surficial

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
30 .20 15 20 9.2 60 15.49 8.9
31 .30 15 20 9.1 60 15.22 8.8
32 .40 15 20 9.1 60 15.17 8.9
33 .60 15 20 9.1 60 14.80 8.8

RESULTS:
CONC. {(non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
30 .20 74.87 69.99 6.55 5.59 53.80 97.39 83.21
31 .30 74.22 70.38 5.73 5.88 53.75 97.18 85.43
32 .40 73.48 70.34 5.40 7.06 53.56 96.50 86.41
33 .60 72.36 70.79 5.03 10.55 54.14 94.61 87.54

TEST NOTES AND OBSERVATIONS:

Tests 30-32 froths light brown.
Test 33 visable phosphate floating.



EXHIBIT 2

FLOTATION TESTS

29.20

TEST: 34-37
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 21 to 41.
SAMPLES: Feed Num. ¢ 2 Mine: 2 BPL, %: 52,29 Al, %:
Water  Num,: 12 Type: Pit
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time  Solids
No. 1b/TF sec, % pH sec. % pH
34 .20 15 20 8.6 60 15.38 8.7
35 .30 15 20 8.6 60 14.97 8.2
36 .40 15 20 8.6 60 14.84 8.3
37 .59 15 20 8.6 60 14.39 8.6
RESULTS:
CONC. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. b/ TF % % % % % Recovery Reject
34 .20 74.27 69.90 5.85 7.10 53.74 96.60 85.12
35 .30 72.92 71.27 5.13 7.56 54,02 96.21 87.19
36 . 40 71.92 70.47 5.38 10.64 53.67 94,43 86.75
37 .59 68.69 70.90 4,23 17.46 54,17 89.91 90.05

TEST NOTES AND OBSERVATIONS:

Tests 34-36 froths light brown.
Test 37 visable phosphate floating.



EXHIBIT 2

FLOTATION TESTS

AT,

Q.

(<3

29.20

TEST: 38-41
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 21 to 41.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29
Water  Num.: 21 Type: Deionized
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec, % pH
38 .10 15 20 7.4 60 15,57 7.4
39 .20 15 20 8.3 60 13.69 7.5
40 .41 15 20 6.9 60 11.79 7.1
41 .60 15 20 7.0 60 7.96 7.1
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Test Bmine Weight BPL Insol. BPL BPL BPL Insol.
No. i1b/TF % % % % % Recovery Reject
38 .10 75.82 68.63 8.60 5,59 53.39  97.47 77.67
39 .20 66.96 71.19 5.58 18.07 53.64 88.87 87.20
40 41 57.01 70.42 5.93 31.40 53.64 74.84 88.42
41 .60 37.12 70.66 5.25 43,57 53.63 48.91  93.33

TEST NOTES AND OBSERVATIONS:

Tests 38 and 39 froths light brown.
Tests 40 and 41 visable phosphate floating.



EXHIBIT 2

FLOTATION TESTS

TEST: 42-45
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 42 to 61.
SAMPLES: Feed Num. : Mine: BPL, %: 52.77
Water  Num.: Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec. % pH
42 .20 15 20 7.8 60 15.54 7.8
43 .40 15 20 7.8 60 14.93 7.7
44 .60 15 20 7.7 60 14.70 7.7
45 .80 15 20 7.8 60 14.40 7.8
RESULTS:
CONC. (non float) Head Percent
_ Froth Calce.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
42 .20 75.18 68.76 5.98 4.15 52.73  98.05  83.58
43 .40 72.39 70.18 4,72 6.95 52.72 96.36 87.52
44 .60 71.00 70.60 3.80 9.79 52.96 94.64 90.15
45 .80 69.49 70.51 3.98 14.57 53.44 91.68 89.90

TEST NOTES AND OBSERVATIONS:

Tests 42-44 froths from white to light brown.
Test 45 visable phosphate floating.
Tests 42-45 increasing foamy froths.

AT,

%:

27.

38



EXHIBIT 2

FLOTATION TESTS

TEST: 46-49

PURPOSE:

See also Tests 42 to 61,

SAMPLES: Teed Num. : 3 Mine: BPL, %: 52.77
Water  Num.: 14 Type: Process
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time  Solids
No. lb/TF sec. % pH sec. % pH
46 .20 15 20 7.8 60 15.75 7.7
47 .40 15 20 7.7 60 15.17 7.3
48 .59 15 20 7.3 60 15.03 7.5
49 .80 15 20 7.1 60 14.80 7.8
RESULTS:
CONC. (non float) Head Percent
, Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
46 .20 76.54 68.00 7.92 2.71 52.68 98.79 77.86
47 .40 74.60 69.81 5.18 5.48 53,47 97.40 85.89
48 .59 72.30 69.75 4,98 6.86 52.33 96,37 86.85
49 .80 71.69  69.90 4,20 10.47 53.08 94.42 89.00

TEST NOTES AND OBSERVATIONS:

Tests 46-48 froths from white to light brown.

Test 49 visable phosphate floating.
Tests 46-49 increasing foamy froths.

AT,

%

To investigate the flotation response of amine feeds from various mines
in different types of water.

% 27.38



EXHIBIT 2
FLOTATION TESTS

AT,

%: 27.38

TEST: 50-53
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 42 to 61.
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77
Water  Num.: 15 Type: Surficial
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
50 .20 15 20 7.6 60 16.39 7.7
51 .39 15 20 7.5 60 15.56 7.6
52 .79 15 20 7.5 60 14.97 7.6
53 1.18 15 20 7.8 60 14.54 7.7
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. Ib/TF % % % % % Recovery Reject
50 .20 79.50 65.92 10.16 2.36 52.89 9%.09 70.50
51 .39 74.79  68.19 7.14 3.36 51.85  98.37 80.50
52 .79 71.60 70.18 4.76 7.76 52.45 95.80 87.55
53 1.18 69.30 70.51 4.48 11.62 52.43 93,20 88.66

TEST NOTES AND OBSERVATIONS:

Tests 50-53 froths from white to light brown.
Tests 50-53 floats slowly, froths slightly foamy.
Water color: brown greenish.



EXHIBIT 2
FLOTATION TESTS

Al,

%

27.38

TEST: 54-517
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 42 to 61.
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77
Water  Num.: 16 Type: Pit
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec, % pH
54 .20 15 20 7.5 60 15.76 7.3
55 .39 15 20 7.1 60 15.32 7.5
56 .59 15 20 7.4 60 14.74 7.5
57 .79 15 20 7.7 60 14.29 7.4
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
54 .20 76.03 67.87 7.66 3.04 52.33 98.61 78.73
55 .39 72.99  69.60 5.16 6.01 52.42 96.90  86.25
56 .59 70.63 70.18 4,24 106.03 52.52 94,39 89.06
57 .79 68.25 70.68 3.90 14.57 52.87 91.25 90.28

TEST NOTES AND OBSERVATIONS:

Tests 54-56 froths from white to brown with visable phosphate.

Tests 54-57 floats fast, froths slightly foamy.
Turbid water.



EXHIBIT 2

FLOTATION TESTS

Al,
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27.38

TEST: 58-61
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 42 to 61.
SAMPLES: Feed Num.: 3 Mine: 3 BPL, %: 52.77
Water  Num.: 21 Type: Deionized
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec. % pH
58 .20 15 20 7.4 60 15.18 7.4
59 .40 15 20 7.9 60 14,58 8.1
60 .50 15 20 7.6 60 14,25 7.7
61 .59 15 20 8.1 60 13.72 7.3
RESULTS:
CONC. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1h/TF % % % % %  Recovery Reject
58 .20 73.26  70.31 5.44 5.90 53,09 97.03 85.44
59 .40 69.89 71.21 3.56 10.88 53.05 93.82 90.91
60 .50 68.21 71.12 3.60 14.86 53.23 91.12 91.03
61 .59 65.27 70.75 3.74 19.05 52.79 87.47 91.08

TEST NOTES AND OBSERVATIONS:

Tests 58-61 froths from white to brown with visa
Tests 58-61 floats fast, froths foamy.

ble phosphate.



EXHIBIT 2

FLOTATION TESTS

AI,
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TEST: 62-65
PURPOSE: To investigate the flotaticon response of amine feeds from various mines
in different types of water. See also Tests 62 to 81.
SEMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56
Water  Num.: 17 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec. % pH
62 .20 15 20 7.6 60 18.37 7.6
63 .41 15 20 7.9 60 17.27 7.6
64 .61 15 20 7.5 60 16.65 7.6
65 .81 15 20 8.0 60 15,79 7.7
RESULTS:
CONC. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
62 .20 93.49 64.57 14.38 11.86 61.14 98.74 32.78
63 .41 87.00 68.61 8.70 10.75 61.09 97.71 62.15
64 .61 83.28 69.44 6.45 13.46 60.08 96,25 73.14
65 .81 78.05 71.54 4,25 21.26 60.50 92.29 83.41

TEST NOTES AND OBSERVATIONS:

Tests 62-65 froths from white to brown with visable phosphate.

Tests 62-65 floats slowly.



EXHIBIT 2

FLOTATION TESTS
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TEST: 66-69
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 62 to 81,
SAMPLES: Feed Num. : 4 Mine: BPL, %: 59.56
Water Num. : 18 Type: Process
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. lb/TF sec. % pH sec, % pH
66 .20 15 20 7.7 60 19.51 7.7
67 .40 15 2 7.3 60 17.36 7.7
68 .80 15 20 7.4 60 16.15 7.6
69 1.22 15 20 7.3 60 14.86 7.3
RESULTS:
CONC. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % %  Recovery Reject
66 .20 98.13 61.18 18.10 20.12 60.41 99.38 11.19
67 . 40 86.75 67.39 9,93 13.81 60.29 96.96 56.93
68 .80 79.36 71.03 4,80 19.95 60.49 93.19 80.95
69 1.22 73.19 71.36 4.13 29.54 60.15 86.83 84.89

TEST NOTES AND OBSERVATIONS:

Tests 66-69 froths from white to brown with visable phosphate.

Tests 66-69 floats slowly.



EXHIBIT 2

FLOTATION TESTS

TEST: 70-73

PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 62 to 81.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.
Water  Num.: 19 Type: Surficial

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. ib/TF sec. % pH sec., % pH
70 21 15 20 6.5 60 19,18 6.8
71 .81 15 20 6.8 60 17.77 7.3
72 1.21 15 20 6.8 60 17.48 6.9
73 1.62 15 20 6.9 60 17.25 6.9

RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
70 .21 99.38 61.18 18.45 30.70 60.99 99.69 8.32
71 .81 89.40 65.55 12.25 20.95 60.82 96.35 45.24
72 1.21 87.17 65.68 11.55 22.90 60.19 95.12 49,66
73 1.62 86.47 £5.81 1.85 25.91 60,41 94,20 48.76

TEST NOTES AND OBSERVATIONS:

Tests 70-73 froths from white to slightly brown.
Tests 70-73 floats slowly.
Water color: black and turbid (presence of organic material).



EXHIBIT 2

FLOTATION TESTS
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TEST: 74-77
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 62 to 81.
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56
Water  Num.: 20 Type: Pit
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
74 .20 15 20 7.9 60 19.58 7.5
75 .40 15 20 8.2 60 19.39 7.6
76 .80 15 20 8.2 60 18.75 7.6
77 1.61 15 20 8.3 60 15,67 8.1
RESULTS:
CONC. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
74 .20 99.23  60.83 18.43 47,28 60.73  99.40 8.56
75 . 40 98.38 60,55 18.75 40.58 60.23 98.91 7.77
76 .80 94.07 62.49 15.90 28.75 60.49 97.18 25.22
17 1.61 77.02 69.85 4,73 22.66 59,01 91.17 81.78

TEST NOTES AND OBSERVATIONS:

Tests 74-77 froths from white to brown with visable phosphate.
Tests 74-77 floats slowly.
Water color: gray brownish and turbid.
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FLOTATION TESTS
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TEST: 78-81
PURPOSE: To investigate the flotation response of amine feeds from various mines
in different types of water. See also Tests 62 to 81.
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56
Water  Num.: 21 Type: Deionized
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, i pH
78 .21 15 20 9.3 60 18.70 8.9
79 .41 15 20 7.7 60 16.85 7.6
80 .62 15 20 8.1 60 15.55 7.6
81 .81 15 20 8.4 60 14.27 8.2
RESULTS:
CONC. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPIL, Insol.
No. 1b/TF % % % % % Recovery Reject
78 .21 96.60 62.73 16.43 16.65 61.16 99.08 20.64
79 .41 84.16 69.09 8.03 15.62 60.62 95.92 66.21
80 .62 78.00 71.65 4,58 22.99 60.94 91.70 82.14
81 .81 70.12 72.66 3.63 32.78 60.74 83.87 87.27

TEST NOTES AND OBSERVATIONS:

Tests 78-81 froths from white to brown with visable phosphate.
Tests 78-81 floats slowly.



EXHIBIT 2

FLOTATION TESTS

TESTS: 82

PURPOSE: To determine the flotation response of amine feed from various mines in deep well water. See also tests 82-85.

SAMPLES: Feed Num.: 1 Mine: 1 BPL, %: 35.70 Al %: 48.13

Water Num.: 5 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Amine Time Solids Time Solids

Product Ib/TF sec. % pH sec. % pH
Conc. 1 1.2 15 19 7.2 60 12 72
Conc. 2 0.0 15 2 73 60 2 73
Froth 2 0.0 15 60
Conc. 3 0.0 15 13 74 60 13 74
Froth 4 0.0 15 60 .
Conc. 4 0.0 15 5 74 60 5 74

RESULTS: '

YIELD CUMULATI BPL CUMULA Insol. CUMULA RECOVERY REJECTIO RECOVERY REJECTION
Product % YIELD, % % BPL, % % Insol.,%  BPL,% BPL,%  Insol., % Insol., %
Conc. 1 51.44 51.44 66.03 66.03 7.78 7.78 89.78 10.22 8.53 91.47
Conc. 2 3n 55.15 38.30 64.16 4590 10.34 93.53 6.47 12.16 87.84
Froth 2 1.00 56.15 11.06 63.22 82.80 11.63 93.82 6.18 13.93 86.07
Conc. 3 28.25 8440 6.31 44.17 90.86 38.15 98.54 1.46 68.64 31.36
Froth 4 2.79 87.19 5.20 4292 91.92 39.87 98.92 1.08 74.11 25.89
Conc. 4 12.81 100.00 3.19 3783 94.82 4691 100.00 0.00 100.00 0.00
' 37.83 4691

TEST NOTES AND OBSERVATIONS:
Tree Analysis Procedure for the evaluation of the flotability. See experimental scheme.



EXHIBIT 2

FLOTATION TESTS

TESTS: 83

PURPOSE: To determine the flotation response of amine feed from various mines in deep well water. See also tests 82-85.

SAMPLES: Feed Num.: 2 Mine: 2 BPL, %: 52.29 Al, %: 29.20

Water Num.: 9 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Amine Time Solids Time Solids

Product Ib/TF sec. % pH sec. % pH
Conc. 2 0.8 15 5 7.8 60 5 7.8
Conc. 1 0.0 15 20 7.6 60 12 7.6
Conc. 3 0.0 15 9 8.0 60 9 8.1
Froth 2 0.0 15 60
Conc. 4 0.0 15 8 82 60 8 8.2
Froth 4 0.0 15 60

RESULTS:

YIELD CUMULATI BPL CUMULA Insol. CUMULA RECOVERY REJECTIO RECOVERY REJECTION
Product % YIELD, % % BPL, % % Insol., % BPL, % BPL, % Insol., % Insol., %
Conc. 2 11.38 11.38 70.03 70.03 5.40 540 15.23 84.77 2.14 97.86
Conc. 1 54.07 65.45 69.92 6994 4,96 5.04 87.50 12.50 1147 88.53
Conc. 3 4.00 69.45 59.52 69.34 19.80 5.89 92.05 7.95 14,23 85.77
Froth 2 4.88 74.33 57.55 68.57 2248 6.98 97.42 2.58 18.04 81.96
Conc. 4 1.04 75.37 49.36 68.30 33.20 7.34 98.40 1.60 19.25 80.75
Froth 4 24.63 100.00 3.39 5231 94,22 28.74 100.00 0.00 100,00 0.00
52.31 28.74

TEST NOTES AND OBSERVATIONS:
Tree Analysis Procedure for the evaluation of the flotability. See experimental scheme.



EXHIBIT 2

FLOTATION TESTS

TESTS: 84

PURPOSE: To determine the flotation response of amine feed from various mines in deep well water. See also tests 82-85.

SAMPLES: Feed Num.: 3 Mine: 3 BPL, %: 52.77 Al, %: 27.38

Water Num.: 13 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Amine Time Solids Time Solids

Product Ib/TF sec. % pH sec. % pH
Conc. 1 0.8 15 20 74 60 15 7.4
Conc. 2 0.0 15 1 1.5 60 1 7.5
Conc. 3 0.0 15 9 74 60 9 7.4
Froth 2 0.0 15 60
Conc. 4 0.0 15 8 1.5 60 8 15
Froth 4 0.0 15 60

RESULTS:

YIELD CUMULATI BPL CUMULA Insol. CUMULA RECOVERY REJECTIO RECOVERY REJECTION
Product % YIELD, % % BPL, % % Insol., % BPL, % BPL, % Insol., % Insol., %
Conc. 1 68.17 68.17 69.90 69.90 4.32 432 93.22 6.78 10.13 89.87
Conc. 2 224 7041 63.56 69.70 13.32 461 96.01 3.99 11.15 88.85
Conc. 3 3.15 73.56 40.18 6843 44.10 6.30 98.49 1.51 15.93 84.07
Froth 2 1.04 74.60 26.70 67.85 62.78 7.08 99.03 0.97 18.18 81.82
Conc. 4 271 7737 13.35 65.90 79.54 9.68 99.75 0.25 25.75 74.25
Froth 4 22.63 100.00 0.56 51.11 95.40 29.08 100.00 0.00 100.00 0.00
51.11 29.08

TEST NOTES AND OBSERVATIONS:
Tree Analysis Procedure for the evaluation of the flotability. See experimental scheme.



EXHIBIT 2

FLOTATION TESTS
TESTS: 85
PURPOSE: To determine the flotation response of amine feed from various mines in deep well water. See also tests 82-85.
SAMPLES: Feed Num.: 4 Mine: 4 BPL, %: " 59.56 "Al, %: 20.00
Water Num.: 17 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Amine Time Solids Time Solids
Product Ib/TF sec. % pH sec. % pH
Conc. 1 0.8 15 20 73 60 16 76
Conc. 2 0.0 15 2 1.5 60 2 7.6
Conc. 3 0.0 15 5 7.5 60 5 76
Froth 2 0.0 15 60
Conc. 4 0.0 15 - 3 7.1 60 3 77
Froth 4 0.0 15 60
RESULTS:
YIELD CUMULATI BPL CUMULA Insol. CUMULA RECOVERY REJECTIO RECOVERY REJECTION
Product % YIELD, % % BPL, % % Insol., % BPL, % BPL, % Insol., % Insol., %
Conc. 1 79.96 79.96 70.12 70.12 5.74 5.74 93.38 6.62 24.27 75.73
Conc. 2 3.85 83.81 41.52 68.81 38.40 7.24 96.05 3.95 32.08 67.92
Conc. 3 7.65 91.46 23.58 65.02 67.76 12.30 99.05 0.95 59.49 40.51
Froth 2 0.61 92.07 20.93 64.73 71.16 12.69 99.26 0.74 61.79 38.21
Conc. 4 540 97.47 6.86 61.53 89.62 16.95 99.88 0.12 87.37 12.63
Froth 4 2.53 100.00 2.84 60.04 94.40 1891 100.00 0.00 100.00 0.00
60.04 18.91 .

TEST NOTES AND OBSERVATIONS:
Tree Analysis Procedure for the evaluation of the flotability. See experimental scheme.



EXHIBIT 2

FLOTATICON TESTS

See also tests 86-105.

35.70

AT,

%:

48.13

TEST: 86
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in different types of water.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %:
Water  Num.: 5 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec. % pH
1 .63 15 20 7.3 60 11,20 7.3
2 .63 15 20 7.3 60 10.88 7.6
3 .62 15 20 7.5 60 10.70 7.6
4 .63 15 20 7.6 60 10.58 7.8
5 .63 15 20 7.6 60 10.40 7.7
6 .63 15 20 7.6 60 10.34 7.8
7 .84 15 20 7.6 60 10.18 7.8
8 .86 15 20 7.5 60 10.02 7.5
9 .84 15 20 7.5 60 9.99 7.6 .
10 .83 15 20 7.5 60 10.10 7.5
11 1.11 15 20 7.5 60 9.41 7.7
12 1.06 15 20 7.5 60 9.67 7.6
13 1.03 15 20 7.5 60 9.92 7.6
14 1.02 15 20 7.5 60 9.99 7.6
5-6 .63 15 20 7.6 60 10.37 7.7
9-10 .83 15 20 7.5 60 10.05 7.6
12-14 1.04 15 20 7.5 60 9.86 7.6



TEST NOTES AND OBSERVATIONS:

TEST: 86 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .63 55.52
2 .63 53.62
3 .62 52.39
4 .63 52.38
5 .63 51.66
6 .63 51.17
7 .84 50.22
8 .86 50.32
9 .84 49.51
10 .83 49.00
11 1.11 48.64
12 1.06 48,06
13 1.03 48.00
14 1.02 47.70
5-6 .63 51.41 67.17 6.48 6.23  37.56 91.94 93.08
9-10 .83 49.25 67.87 5.46 8.24 37.61 88.88 94.41
12-14 1.04 47.92 68.06 4,96 10.38 38.02 85.78 95.06



EXHIBIT

2

FLOTATION TESTS

Al,

TEST: 87
PURPOSE: To investigate the flotation response of amine feed from Mine 1
to recycling in different types of water. See also tests 86-90.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70
Water Num. : 6 Type: Process
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
1 .62 15 20 7.0 60 11.25 7.3
2 .62 15 20 7.2 60 10.84 7.4
3 .62 15 20 7.3 60 10.81 7.5
4 .64 15 20 7.3 60 10.53 7.4
5 .63 15 20 7.4 60 10.43 7.5
6 .63 15 20 7.5 60 10.48 7.8
7 1.08 15 20 7.5 60 9.88 7.6
8 1.06 15 20 7.6 60 9.78 7.7
9 1.07 15 20 7.6 60 9.73 7.6
10 1.08 15 20 7.6 60 9.54 7.8
5-6 .63 15 20 7.5 60 10,46 7.7
8-10 1.07 15 20 7.6 60 9.68 7.7
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine  Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .62 55.14
2 .62 53.15
3 .62 52.66
4 .64 53.06
5 .63 51.87
6 .63 52.20
7 1.08 49,96
8 1.06 48.69
9 1.07 48.83
10 l1.08 48.34
5-6 .63 52.04 67.12 6.88 5.86 37.74 92.55 92.56
8-10 1.07 48,62 67.45 6.28 9.42 37.63 87.14 93.66

%: 48,13



EXHIBIT 2

FLOTATION TESTS

AI,

TEST: 88
PURPOSE: To investigate the flotation response of amine feed from Mine 1
to recycling in different types of water. See also tests 86-90.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70
Water Num.: 7 Type: Surficial
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Time Solids Time Solids
No 1b/TF sec. % pH sec, % pH
1 .64 15 20 7.4 60 11.62 7.4
2 .64 15 20 7.3 60 10.92 7.3
3 .63 15 20 7.4 60 10.83 7.4
4 .64 15 20 7.4 60 10.61 7.5
5 .64 15 20 7.5 60 10.64 7.5
6 .62 15 20 7.4 60 10.59 7.5
7 1.06 15 20 7.5 60 10.48 7.5
8 1.05 15 20 7.5 60 10.35 7.5
9 1.07 15 20 7.4 60 10.08 7.5
10 1.03 15 20 7.4 60 10.20 7.6
4-5 .64 15 20 7.5 60 10.62 7.5
9-10 1.05 15 20 7.4 60 10.14 7.6
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No l1b/TF % % % % % Recovery Reject
1 .64 59.09
2 .64 54.80
3 .63 53.58
4 .64 53.16
5 .64 53.40
6 .62 51.97
7 1.06 52.51
8 1.05 51.24
9 1.07 50.57
10 1.03 49.39
4-5 .64 53.28 66.73 7.66 5.03 37.90 93.80 91.52
9-10 1.05 49.97 67.06 6.88 8.96 37.99 88.20 92.86

%:

48.13



EXHIBIT

2

FLOTATION TESTS

AI, %: 48.13

TEST: 89
PURPOSE: To investigate the flotation response of amine feed from Mine 1
to recycling in different types of water. See also tests 86-90.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70
Water  Num.: 8 Type: Pit
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec, % pH
1 .62 15 20 7.5 60 16.90 7.6
2 .63 15 20 7.5 60 11.81 7.6
3 .63 15 20 7.7 60 10.90 7.7
4 .64 15 20 7.6 60 10.74 7.7
5 .63 15 20 7.7 60 10.54 7.7
6 .64 15 20 7.7 60 10.35 7.8
7 1.08 15 20 7.7 60 9.95 7.8
8 1.06 15 20 7.8 60 9.81 7.9
9 1.05 15 20 7.9 60 10.00 8.3
10 1.06 15 20 7.9 60 9,91 8.0
5-6 .63 15 20 7.7 60 10.45 7.8
8-10 1.06 15 20 7.9 60 9.90 8.1
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .62 86.53
2 .63 59.03
3 .63 54.07
4 .64 53.81
5 .63 52.04
6 .64 51.84
7 1.08 50.24
8 1.06 48 .54
9 1.05 49.46
10 1.06 49,13
5-6 .63 51.94 67.12 6.64 5.77 37.64 92.63 92.83
8-10 1.06 49.05 67.41 6.08 9.70 38.01 87.00 93.80



EXHIBIT 2

FLOTATION TESTS

AI, %: 48.13

TEST: 90
PURPOSE: To investigate the flotation response of amine feed from Mine 1
to recycling in different types of water. See also tests 86-90.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70
Water  Num.: 22 Type: Bartow sewage effluent
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Time Solids Time Solids
No. lb/TF sec. % pH sec. % pH
1 .64 15 20 7.2 60 12.26 7.3
2 .63 15 20 7.5 60 11.59 7.4
3 .63 15 20 7.5 60 11.18 7.5
4 .63 15 20 7.6 60 11.11 7.6
5 .65 15 20 7.6 60 10.78 7.6
6 .64 15 20 7.6 60 10.72 7.6
7 1.05 15 20 7.6 60 10.35 7.6
8 1.04 15 20 7.6 60 10.36 7.6
9 1.07 15 20 7.5 60 9.86 7.6
10 1.05 15 20 7.5 60 10.02 7.6
4-6 .64 15 20 7.6 60 10.87 7.6
9-10 1.06 15 20 7.5 60 9,94 7.6
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
1 .64 62.36
2 .63 58.18
3 .63 55.61
4 .63 54.89
5 .65 54.99
6 .64 53.90
7 1.05 51.20
8 1.04 50.64
9 1.07 49,32
10 1.05 49,47
4-6 .64 54.59 65.18 9.78 4.48 37.62 94.59 88.91
9-10 1.06 49.39 66.77 7.30 8.78 37.42 88.12 92.51



EXHIBIT 2

FLOTATION TESTS

See also tests 91-95.

AT, %: 29.40

TEST: 91
PURPOSE: To investigate the flotation response of amine feed from Mine 2
to recycling in different types of water.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29
Water  Num.: 9 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
1 .61 15 20 8.1 60 13.66 7.9
2 .60 15 20 7.9 60 12.54 7.6
3 .60 15 20 7.5 60 11.79 7.5
4 .6l 15 20 7.3 60 11.19 7.3
5 .61 15 20 7.2 60 11.36 7.2
6 .60 15 20 7.3 60 11.24 7.3
7 .61 15 20 7.3 60 10.87 7.4
8 .61 15 20 7.2 60 10.75 7.2
g .41 15 20 7.2 60 12.54 7.3
10 .41 15 20 7.2 60 12.97 7.5
11 .41 15 20 7.3 60 12.99 7.4
12 .41 15 20 7.5 60 12.93 7.6
13 .20 15 20 7.5 60 13.93 7.4
14 .20 15 20 7.5 60 14.23 7.4
15 .20 15 20 7.3 60 14.09 7.5
16 .20 15 20 7.3 60 13.94 7.4
7-8 .61 15 20 7.3 60 10.81 7.3
10-12 .41 15 20 7.3 60 12.96 7.5
15-16 .20 15 20 7.3 60 14.02 7.4



TEST: 91 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .61 66.80
2 .60 60.22
3 .60 56.15
4 .61 53.67
5 .61 54.53
6 .60 53.34
7 .61 51.78
8 .61 51.29
9 .41 60.69
10 .41 63.00
11 .41 63.45
12 .41 62.89
13 .20 68.66
14 .20 69.85
15 .20 68.53
16 .20 68.62
7-8 .61 51.53 70.25 5.44 35.79 53.55 67.61 90.46
10-12 .41 63.11 70.49 5.32 26.50 54.26 81.98 88.58
15-16 .20 68.57 70.53 4.94 17.65 53.91 89.71 88.48

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 92

PURPOSE: To investigate the flotation response of amine feed from Mine 2
to recycling in different types of water. See also tests 91-95.

SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water Num. : 10 Type: Process

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
1 .40 15 20 8.6 60 14.94 8.5
2 .41 15 20 8.5 60 14.42 8.2
3 .41 15 20 7.9 60 14.16 7.8
4 .40 15 20 7.9 60 14.04 7.6
5 .20 15 20 7.5 60 14.36 7.5
6 .20 15 20 7.4 60 14.31 7.5
7 .20 15 20 7.5 60 14.58 7.4
8 .20 15 20 7.4 60 14.82 7.4
4 .40 15 20 7.9 60 14.04 7.6
6-8 .20 15 20 7.4 60 14.57 7.4
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .40 73.33
2 .41 70.86
3 .41 69.60
4 .40 68.47
5 .20 70.52
6 .20 70.66
7 .20 71.19
8 .20 71.23
4 .40 68.47 70.82 4.70 16.37 53.65 90.38 88.98
6-8 .20 71.02 70.86 4.68 11.41 53.63 93.83 88.62

TEST NOTES AND OBSERVATIONS:



EXHIBIT 2

FLOTATION TESTS

TEST: 93

PURPOSE: See also tests 91-95.
» to recycling in different types of water. See also tests 91-95.

SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water Num.: 11 Type: surficial

TEST CONDITIONS:

Conditioning Flotation
stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
1 . 40 15 20 8.5 60 15.30 8.6
2 .40 15 20 8.3 60 14.80 8.2
3 .40 15 20 7.9 60 14.52 7.8
4 .40 15 20 7.6 60 14.11 7.7
5 .20 15 20 7.4 60 14.58 7.4
6 .20 15 20 7.3 60 14.44 7.4
7 .20 15 20 7.4 60 14.64 7.4
8 .20 15 20 7.3 60 14.34 7.4
4 , 40 15 20 7.6 60 14.11 7.7
6-8 .20 15 20 7.3 60 14.48 7.4
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .40 73.84
2 .40 72.02
3 .40 69.67
4 .40 68.45
5 .20 70.69
6 .20 70.46
7 .20 71.55
8 .20 71.04
4 .40 68.45 70.68 4,98 16.74 53.66 90.16 88.33
6-8 .20 71.02 70.68 5.20 11.60 53.56 93.72 87.35

TEST NOTES AND OBSERVATIONS:



EXHIBIT 2

FLOTATION TESTS

TEST: 95

PURPOSE: To investigate the flotation>response of amine feed from Mine 2
to recycling in different types of water. See also tests 91-95.

SAMPLES: Feed Num, : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water  Num.: 22 Type! Bartow sewage effluent

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time  Solids
No. l1b/TF sec. % pH sec. % pH
1 .41 15 20 7.2 60 15.17 7.2
2 .41 15 20 7.2 60 14.82 7.1
3 .40 15 20 7.5 60 14.92 7.4
4 .40 15 20 7.2 60 14.92 7.3
5 .40 15 20 7.3 60 14.73 7.3
6 .41 15 20 7.3 60 14.37 7.3
7 .60 15 20 7.4 60 13.87 7.4
8 .61 15 20 7.3 60 13.34 7.2
9 .61 15 20 7.3 60 13,11 7.2
10 .61 15 20 7.3 60 13.10 7.4
5-6 .41 15 20 7.3 60 14.55 7.3
9~10 .61 15 20 7.3 60 13.11 7.3
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .41 74.74
2 .41 73.27
3 .40 72.76
4 .40 72.76
5 .40 71.89
6 .41 71.43
7 .60 67.32
8 .61 65.22
9 .61 64.12
10 .61 64.21
5-6 .41 71.66 70.36 4.96 11.49 53.67 93.93 87.83

9-10 .61 64.16 70.58 4.98 23.27  53.63 84.45 89.06



EXHIBIT 2

FLOTATION TESTS

See also tests 96-100.

52.717

AI, %: 27.38

TEST: 96
PURPOSE: To investigate the flotation response of amine feed from Mine 3
to recycling in different types of water.
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %:
Water Num.: 13 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Time Solids Time Solids
No. lb/TF sec. % pH sec. % pH
1 .60 15 20 7.2 60 14,67 7.4
2 .60 15 20 7.3 60 14.57 7.6
3 .60 15 20 7.5 60 14,44 7.5
4 .61 15 20 7.6 60 14.35 7.6
5 .60 15 20 7.6 60 14.38 7.8
6 .60 15 20 7.6 60 14.31 7.8
7 .40 15 20 7.7 60 14.49 7.9
8 .40 15 20 7.5 60 14.58 7.7
9 . 40 15 20 7.5 60 14.79 7.5
10 .39 15 20 7.8 60 14.82 7.6
11 .79 15 20 7.9 60 14.03 7.6
12 .79 15 20 8.0 60 13.68 8.0
13 .80 15 20 7.5 60 13.51 8.0
14 .80 15 20 7.5 60 13.54 8.0
5-6 .39 15 20 7.6 60 14.80 7.6
9-10 .60 15 20 7.6 60 14.31 7.8
12-14 .80 15 20 7.7 60 13,58 8.0



TEST NOTES AND OBSERVATIONS:

TEST: 96 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .60 70.89
2 .60 70.43
3 .60 69.82
4 .61 70.00
5 .60 69.63
6 .60 69.76
7 .40 70.39
8 .40 70.72
9 .40 71.14
10 .39 70,52
11 .79 66.93
12 .79 65.09
13 .80 64.77
14 .80 64.98
9-10 .39 70.81 69.83 4,72 9.75 52.30 94.56 87.79
5-6 .60 69.63 70.16 4.44 11.49 52.34 93.33 88.71
12-14 .80 64.94 70.12 4.46 20.60 52.76 86.31 89.42



EXHIBIT 2

FLOTATION TESTS

TEST: 97

PURPOSE: To investigate the flotation response of amine feed from Mine 3
to recycling in different types of water. See also tests 96-100.

SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water Num. : 14 Type: Process

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
1 .59 15 20 7.4 60 14.85 7.4
2 .60 15 20 7.4 60 14.60 7.4
3 .60 15 20 7.4 60 14.64 7.4
4 .59 15 20 7.8 60 14.68 7.6
5 .60 15 20 7.6 60 14.55 7.8
6 .60 15 20 7.5 60 14.42 7.6
7 .79 15 20 7.6 60 13.82 7.7
8 .80 15 20 7.6 60 13.63 7.1
9 .79 15 20 7.8 60 13.49 7.7
10 .79 15 20 7.7 60 13.57 1.1
5-6 .60 15 20 7.6 60 14.48 7.7
9-10 .79 15 20 7.8 60 13.53 7.1
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .59 71.13
2 .60 70.75
3 .60 70.46
4 .59 70.16
5 .60 70.45
6 .60 70.22
7 .79 66.14
8 .80 65.25
9 .79 64,21
10 .79 64.31
5-6 .60 70.33 69.99 4.84 10.88 52.45 93.85 87.57

9-10 .79 64.26 70.09 4.50 21.68  52.79 85.32 89.44



EXHIBIT 2

FLOTATION TESTS

TEST!: 98

PURPOSE: To investigate the flotation response of amine feed from Mine 3
: to recycling in different types of water. See also tests 96-100.

SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water Num.: 15 Type! Surficial

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
1 .59 15 20 7.5 60 15.06 7.6
2 .60 15 20 7.6 60 14.79 7.6
3 .60 15 20 7.7 60 14.72 7.7
4 .60 15 20 7.8 60 14,67 7.8
5 .59 15 20 7.6 60 14.91 7.6
6 .59 15 20 7.7 60 14,95 7.6
7 .81 15 20 7.4 60 14.30 7.4
8 .81 15 20 7.5 60 14.02 7.6
9 .78 15 20 7.7 60 14,15 7.8
10 .78 15 20 7.8 60 14.14 7.8
5-6 .59 15 20 7.6 60 14.93 7.6
9-10 .78 15 20 7.7 60 14.15 7.8
RESULTS:
CONC. {(non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .59 72.50
2 .60 71.20
3 .60 70.97
4 .60 71.19
5 .59 70.97
6 .59 71.29
7 .81 69.80
8 .81 68.49
9 .18 66.44
10 .18 66.91
5-6 .59 71.12 70.09 4.84 9.79 52.68 94.63 87.43

9-10 .78 66.67 70.66 3.94 15.82 52.38 89.94 90.41



EXHIBIT 2

FLOTATION TESTS

TEST: 99

PURPOSE: To investigate the flotation response of amine feed from Mine 3
to recycling in different types of water. See also tests 96-100.

SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water Num.: 16 Type: Pit

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time  Solids
No. l1b/TF sec. % pH sec. % pH
1 .60 15 20 7.9 60 14,44 7.9
2 .61 15 20 7.6 60 13.93 7.7
3 .59 - 15 20 7.5 60 14.29 7.8
4 .59 15 20 7.6 60 13.97 8.0
5 .59 15 20 7.9 60 13.93 7.9
6 .59 15 20 7.7 60 13.43 8.0
7 .79 15 20 8.3 60 12.71 8.2
8 .81 15 20 7.7 60 12.37 8.0
39 .79 15 20 7.8 60 12.37 8.3
10 .39 15 20 8.1 60 13.57 8.3
11 .39 15 20 7.1 60 14.25 7.3
12 .39 15 20 7.3 60 14.53 7.4
13 .40 15 20 7.4 60 14.26 7.5
4-5 .59 15 20 7.8 60 13.95 8.0
12-13 .39 15 20 7.4 60 14.40 7.5



TEST: 99 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .60 70.05
2 .61 67.81
3 .59 67.60
4 .59 66.46
5 .59 66.26
6 .59 63.88
7 .79 60.23
8 .81 59.93
9 .79 58.57
10 .39 64.11
11 .39 66.97
12 .39 68.37
13 .40 68.20
4-5 .59 66.35 70.55 4.00 18.29 52.97 88.38 90.31
12-13 .39 68.43 70.55 4.04 14.27 52.78 91.46 89.90

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 100

PURPOSE: To investigate the flotation response of amine feed from Mine 3
to recycling in different types of water. See also tests 96-100.

SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.717 Al, %: 27.38
Water  Num.: 22 Type: Bartow Sewage Effluent

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
1 .60 15 20 7.3 60 15.16 7.4
2 .59 15 20 7.4 60 15.06 7.5
3 .59 15 20 7.5 60 15,09 7.5
4 .59 15 20 7.6 60 14.97 7.6
5 .59 15 20 7.6 60 14.65 7.6
6 .60 15 20 7.6 60 14.54 7.7
7 .79 15 20 7.7 60 14.32 7.7
8 .79 15 20 7.7 60 14.33 7.7
9 .79 15 20 7.6 60 14.33 7.7
10 .79 15 20 7.6 60 14.04 7.7
5-6 .60 15 20 7.6 60 14.59 7.7
8-10 .79 15 20 7.6 60 14.23 7.7
RESULTS:
CONC. (non float) Head Percent
Froth Cale.
Stage Amine Weight BPL Insol. BRPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .60 74,15
2 .59 72.43
3 .59 71.86
4 .59 71.36
5 .59 70.36
6 .60 69.90
7 .79 68.32
8 .79 68.04
9 .19 68.11
10 .79 67.01
5-6 .60 70.12 69.92 4.74 10.71 52.23 93.87 87.86
8-10 .19 67.72 70.42 3.98 15.36 52.65 90.58 90.16

TEST NOTES AND OBSERVATIONS:



EXHIBIT 2

FLOTATION TESTS

TEST: 101

PURPQSE: To investigate the flotation response of amine feed from Mine 4
to recycling in different types of water. See also tests 101-105.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 Al, %: 20.00
Water Num.: 17 Type: Deep Well

TEST CONDITIONS:

Conditioning ' Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
1 .81 15 20 7.3 60 16.09 7.4
2 .81 15 20 7.3 60 15.85 7.5
3 .80 15 20 7.3 60 15.78 7.4
4 .79 15 20 7.3 60 16.1 7.4
5 .80 15 20 7.3 60 15.65 7.6
6 .81 15 20 7.4 60 15,44 7.5
7 .80 15 20 7.4 60 15.50 7.4
8 .80 15 20 7.3 60 15,73 7.4
9 .79 15 20 7.5 60 16.12 7.4
10 .81 15 20 7.4 60 15.22 7.4
11 .81 15 20 7.4 60 15.85 7.4
12 .80 15 20 7.4 60 15.96 7.6
13 .80 15 20 7.5 60 15.85 7.4
14 .80 15 20 7.5 60 15.89 7.3
12-14 .80 15 20 7.5 60 15.87 7.4



TEST: 101 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .81 79.82
2 .81 78.42
3 .80 76.82
4 .79 78.35
5 .80 76.65
6 .81 75.84
7 .80 75.99
8 .80 77.07
9 .79 77.94
10 .81 74.79
11 .81 78.77
12 .80 77.73
13 .80 77.74
14 .80 77.53
12-14 .80 77.62 170,77 4.86 24.10  60.33 91.06 81.14

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 102

PURPOSE: To investigate the flotation response of amine feed from Mine 4
to recycling in different types of water. See also tests 101-105.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water Num.: 18 Type: Process

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
1 .82 15 20 6.8 60 15.48 7.2
2 .81 15 20 7.0 60 15.70 7.0
3 .81 15 20 7.1 60 15.72 7.1
4 .81 15 20 7.2 60 15.80 7.1
5 .81 15 20 7.0 60 15.862 7.1
6 .81 15 20 7.4 60 15.66 7.5
7 .81 15 20 7.2 60 15.62 7.2
8 .81 15 20 7.3 60 15.67 7.2
6-8 .81 15 20 7.3 60 15.65 7.3
RESULTS:
CONC. (non float) Head Percent
Froth Calc.,
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .82 76.97
2 .81 77.66
3 .81 78.12
4 .81 77.72
5 .81 76.94
6 .81 77.56
7 .81 77.54
8 .81 77.61
6-8 .81 77.57 71.25 4.22 22.22 60.25 91.73 83.63

TEST NOTES AND OBSERVATIONS:



EXHIBIT 2

FLOTATION TESTS

TEST: 103

PURPOSE: To investigate the flotation response of amine feed from Mine 4
to recycling in different types of water. .See also tests 101-105.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 19 Type: Surficial

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec. % pH
1 .81 15 20 6.9 60 17.76 7.0
2 .80 15 20 7.1 60 18.48 7.1
3 .79 15 20 7.0 60 17.72 7.3
4 .80 15 20 7.3 60 16.30 7.4
5 .80 15 20 7.2 60 16.31 7.3
6 .80 15 20 7.3 60 16.02 7.2
7 .80 15 20 7.4 60 16.23 7.2
8 .19 15 20 7.1 60 16.16 7.2
9 .80 15 20 7.6 60 15.82 7.4
10 .80 15 20 7.3 60 15.85 7.2
11 .80 15 20 7.3 60 15.95 7.3
9-11 .80 15 20 7.4 60 15.87 7.3
RESULTS:
CONC. (non float) Head Percent
Froth Cale. ‘
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .81 89.01
2 .80 92.43
3 .19 87.17
4 .80 80.22
5 .80 80.04
6 .80 78.40
7 .80 79.97
8 .79 78.45
9 .80 77.66
10 .80 77.35
11 .80 78.31
9-11 .80 77.71 71.45 4.16 21.35 60.31 92.13 83.82

TEST NOTES AND OBSERVATIONS:



EXHIBIT 2

FLOTATION TESTS

TEST: ' 104

PURPOSE: To investigate the flotation response of amine feed from Mine 4
to recycling in different types of water. See also tests 101-105.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 20 Type: Pit

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec. % pH
1 .80 15 20 7.4 60 16.66 7.5
2 .80 15 20 7.2 60 15.74 7.4
3 .80 15 20 7.2 60 14.91 7.2
4 .80 15 20 7.2 60 15.76 7.2
5 .81 15 20 7.2 60 15.45 7.2
6 .79 15 20 7.1 60 15.80 7.1
7 .80 15 20 7.1 60 15.87 7.1
8 .80 15 20 7.2 60 15.78 7.1
9 .80 15 20 7.2 60 15.55 7.2
10 .80 15 20 7.2 60 15.66 7.2
8-10 .80 15 20 7.2 60 15.66 7.2
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .80 81.98
2 .80 77.00
3 .80 72.50
4 .80 76.79
5 .81 76.31
6 .79 76.61
7 .80 77.84
8 .80 76.96
9 .80 76.11
10 .80 76.59
8-10 .80 76.55 71.45 4,36 23.73 60.26 90.77 83.31

TEST NOTES AND OBSERVATIONS:



EXHIBIT 2

FLOTATION TESTS

TEST: 105

PURPOSE: To investigate the flotation response of amine feed from Mine 4
to recycling in different types of water. See also tests 101-105.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 22 Type: Bartow Sewage Effluent

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
1 .81 15 20 7.1 60 17.36 7.4
2 .81 15 20 7.3 60 17.01 7.3
3 .81 15 20 7.4 60 16.68 7.3
4 .80 15 20 7.3 60 16.59 7.3
5 .80 15 20 7.3 60 16.79 7.3
6 .80 15 20 7.3 60 16.44 7.3
7 .80 15 20 7.3 60 16.52 7.3
8 .81 15 20 7.3 60 16.39 7.2
6-8 .81 15 20 7.3 60 16.45 7.3
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Weight RPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
1 .81 86.45
2 .81 84.36
3 .81 82.52
4 ,80 81.80
5 .80 82.49
6 .80 81.14
7 .80 81.38
8 .81 81.59
6-8 .81 81.37 70.40 5.48 17.94 60.63 94.49 77.70

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

AI, %: 20.00

TEST: 106-109
To investigate the flotation response of amine feed in process water
with respect to time. ©See also Tests 66 to 69,
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56
Water  Num.: 18 Type: Process (20 Dec 1993)
TEST CONDITIONS:
Conditioning Flotation

Test Amine Time Solids Time Solids
No. lb/TF sec. % pH sec. % pH
106 .41 15 20 6.2 60 18.14 6.2
107 .60 15 20 6.3 60 16.59 6.3
108 .81 15 20 6.0 60 16.36 6.0
109 1.02 15 20 6.5 60 16.02 6.6

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
106 .41 91.49 64.83 13.50 7.91 59.99 98.88 38.24
107 .60 82.09 71.76 4.44 9.72 60.65 97.13 81.78
108 .81 80.85 72.37 4.40 13.26 61.05 95.84 82.21
109 1.02 80.16 72.21 4,10 17.85 61.43 94,24 83.57

TEST NOTES AND OBSERVATIONS:

Turbid,cloudy water for all tests.



EXHIBIT 2

FLOTATION TESTS

TEST: 110-112
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water  Num.: 7 Type: Surficial
Sample: Num.: 23 Type: Mine 1 Sand Tailings
Method: Sand Tailings Filtration.
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. lb/TF sec. % pH sec, % pH
110 .62 15 20 7.1 60 10.79 7.1
111 .84 15 20 7.2 60 13.31 7.1
112 1.00 15 20 7.2 60 13.66 7.2
RESULTS:
Conc. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
110 .62 52.25 44,60 37.06 22.33 33.97 68.60 59;77
111 .84 66.77 53.36 25.16 26.72 44.51 80.05 65.10
112 1.00 65.66 43.50 38.84 27.49 38.00 75.16 47.01

TEST NOTES AND OBSERVATIONS:

Heavy flocculated froth for Test 110.

Poor balance for Tests 110

and 111.



EXHIBIT 2

FLOTATION TESTS

TEST: 113-115
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
' Water  Num.: 22 Type: Bartow Sewage Effluent
Sample: Num.: 23 Type: Mine 1 Sand Tailings

Method: Sand Tailings Filtration.

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
113 .62 15 20 7.0 60 10.24 7.0
114 .82 15 20 7.0 60 7.73 7.0
115 1.02 15 20 7.1 60 5.03 7.1

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
113 .62 49.37 52.79 26.18 24.47 38.45 67.78 73.14
114 .82 36.73  58.38 18.06 26.33 38.10 56.28 86.22
115 1.02 23.25 56.85 20.34 32.05 37.82 34.96 90.17

TEST NOTES AND OBSERVATIONS:

Visable phosphate in all froths.



EXHIBIT 2

FLOTATION TESTS

To investigate the flotation response of amine feeds from various mines

to different water treatment techniques.See also Tests 110 to 139.

TEST: 116~118

PURPOSE:

SAMPLES: Feed Num. : 1 Mine:
Water Num.: 7 Type:
Sample: Num.: 24 Type:

Method: Overburden Neutralization

TEST CONDITIONS:

BPL, %:
Surficial
Mine 1 Overburden

35.70 AI, %: 48.13

Conditioning Flotation

Test Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec. % pH
116 .62 15 20 7.1 60 11.72 7.1
117 .82 15 20 7.1 60 10.93 7.0
118 1.02 15 20 7.0 60 10.39 6.9

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
116 .62 57.57 62.62 12.70 4.11 37.80 95.39 84.81
117 .82 52.79 65.99 8.14 4,87 37.14 93.81 91.07
118 1.02 50.05 68.06 5.32 6.58 37.35 91.20 94.47

TEST NOTES AND OBSERVATIONS:

None.



EXHIBIT 2

FLOTATION TESTS

TEST: 119-121

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water  Num.: 22 Type: Bartow Sewage Effluent
Sample: Num.: 24 Type: Mine 1 Overburden

Method: Overburden Neutralization

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF . sec. % pH sec. % pH
119 .62 15 20 7.1 60 11.76 7.0
120 .84 15 20 6.9 60 10.68 6.9
121 1.05 15 20 6.9 60 10.51 6.6

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
119 .62 58.14 62.95 12,26 3,23 37.95 96.44 85.19
120 .84 52.98 67.21 6.16 3.87 37.43 95.14 93.22
121 1.05 51.94 67.78 5.44 5.81 38.00 92.65 94,13

TEST NOTES AND OBSERVATIONS:

None.



EXHIBIT 2

FLOTATION TESTS

TEST: 122-124
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139,
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water  Num.: 7 Type: Surficial
Method: Charcoal Filtration
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time  Solids
No. 1b/TF sec, % pH sec. % pH
122 .62 15 20 7.1 60 11.67 7.1
123 .84 15 20 7.3 60 11.00 7.3
124 1.06 15 20 7.3 60 10.72 7.3
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
122 .62 57.61 64.09 10.76 3.43 38.38 96.21 87.12
123 .84 54.60 65.75 8.34 4.39 37.89 94,74 90.54
124 1.06 53.39 67.30 6.18 5.68 38.58 93.14 93.14

TEST NOTES AND OBSERVATIONS:

None.



EXHIBIT 2

FLOTATION TESTS

TEST: 125-127

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water  Num.: 22 Type: Bartow Sewage Effluent

Method: Charcoal Filtration

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
125 .61 15 20 7.5 60 12.31 7.5
126 .80 15 20 7.6 60 11.37 7.5
127 1.00 15 20 7.5 60 11.14 7.5

RESULTS:
Conc. (non float) Head Percent
Froth Cale.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. Ib/TF % % % % % Recovery Reject
125 .61 59.61 61.62 13.88 3.32 38.08 96.48 82.81
126 .80 53.58 64.94 9.20 4.59 36.92 94.23 89.76
127 1.00 52.69 66.03 7.78 4.92 37.12 93,73 91,48

TEST NOTES AND OBSERVATIONS:

None.



EXHIBIT 2

FLOTATION TESTS

TEST: 128-130

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139,

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water  Num.: 7 Type: surficial

Method: Chemical Modification (Starch)

TEST CONDITIONS:

Conditioning Flotation
Test Starch Time Amine Time Solids Time Solids
No. lb/TF sec, 1b/TF sec. % pH sec. % pH
128 1.04 15 .63 15 20 8.4 60 15.13 8.2
129 1.03 15 .82 15 20 8.3 60 12.13 8.0
130 1.04 15 1.04 15 20 8.2 60 11.35 7.9
RESULTS:
Conc. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
128 .63 76.717 49.40 30.14 4.06 38.87 97.57 51.93
129 .82 59,46 61.53 13.92 4.26 38.31 95.49 82.80
130 1.04 55.77 64.17 10. 40 4,72 37.87 94 .49 87.95

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 131-133

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AT, %: 48.13
Water Num.: 22 Type: Bartow Sewage Effluent

Method: Chemical Modification (Starch)

TEST CONDITIONS:

Conditioning Flotation
Test Starch Time Amine Time Solids Time Solids
No. 1b/TF sec, 1b/TF sec. % pH sec. % pH
131 1.02 15 .61 15 20 7.2 60 18.05 7.1
132 1.01 15 .81 15 20 7.1 60 13.66 7.1
133 1.02 15 1.02 15 20 7.1 60 12.44 7.1
RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.

No. 1b/TF % % % % % Recovery Reject

131 .61 91.78 42.19 39.74 3.78 39.03 99,20 24.22

132 .81 66.59 54.67 22.72 3.78 37.67 96.65 68.56

133 1.02 60.45 59.96 15.4% 4.92 38.19 94,91 80.58

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 134-136

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AT, %: 48.13
Water  Num.: 7 Type: surficial

Method: Chemical Modification (Soda Ash)

TEST CONDITIONS:

Conditioning Flotation
Test Sod.Ash Time Amine Time Solids Time Solids
No. 1b/TF sec. 1b/TF sec, % pH sec. % pH
134 1.01 15 .61 15 20 8.2 60 12.02 7.9
135 1.01 15 .81 15 20 8.2 60 11.48 7.7
136 1.01 15 1.01 15 20 8.2 60 11.15 8.2
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
134 .61 57.75 63.23 11.76 3.87 38.15 95.71 85.89
135 .81 54.82 65.70 8.36 4.15 37.89 95,05 90.48
136 1.01 53.52 64.94 7.18 4.83 ~37.00 93.93 92.02

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 137-139

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 110 to 139.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water Num. : 22 Type: Bartow Sewage Effluent

Method: Chemical Modification (Soda Ash)

TEST CONDITIONS:

Conditioning Flotation

Test Sod.Ash  Time Amine Time Solids Time Solids

No. 1b/TF sec. lb/TF sec. % pH sec. % pH
137 1.05 15 .63 15 20 7.5 60 12.07 7.3
138 1.01 15 .81 15 20 7.5 60 11.55 7.4
139 1.04 15 1.04 15 20 7.6 60 10.77 7.3

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.

No. 1b/TF % % % % % Recovery Reject

137 .63 60.23 60.39 15.90 3.32 37.69 96.50 80.10

138 .81 55.58  65.18 8.70 4,54 38.24 94.73  89.95

139 1.04 52.75 66.31 6.84 6.58 38.09 91.84 92.50

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: - 140-142
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 140 to 154.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water  Num.: 22 Type: Bartow Sewage Effluent
Sample: Num.: 25 Type: Mine 2 Sand Tailings -
Method: Sand Tailings Filtration.
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
140 .21 15 20 7.2 60 16.94 7.3
141 .41 15 20 7.4 60 15.09 7.4
142 .60 15 20 6.8 60 14.91 6.9
RESULTS:
Conc. {non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
140 .21 85.93 61.72 17.08 2.53 53.39  99.33 49.74
141 .41 75.02 70.03 6.34 5.90 54.01 97.27 83.71
142 .60 72.79 70.79 5.30 7.10 53.46 96.39 86.79

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

To investigate the flotation response of amine feeds from various mines

to different water treatment techniques.See also Tests 140 to 154.

TEST: 143-145

PURPOSE:

SAMPLES: Feed Num. : 2 Mine:
Water  Num.: 22 Type:
Sample: Num.: 26 Type:

Method: Overburden Neutralization

TEST CONDITIONS:

BPL, %:
Bartow Sewage Effluent
Mine 2 Overburden

52.29 AT, %: 29.20

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
143 .20 15 20 7.2 60 17.04 7.0
144 . 40 15 20 7.1 60 14.61 7.0
145 .60 15 20 7.1 60 13.79 7.1

RESULTS:
Conc. (non float) ) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % %  Recovery Reject
143 .20 84.65 61.55 15.96 5.94 53.02 98.28 53.73
144 .40 71.60 71.27 5.74 12.15 54.48 93,67 85.92
145 .60 67.00 71.80 3.92 17.24 53.79 89,42  91.01

TEST NOTES AND OBSERVATIONS:

Visable phosphate in Test 145 froth.



EXHIBIT 2

FLOTATION TESTS

TEST: 146-148

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 140 to 154.

SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water  Num.: 22 Type: Bartow Sewage Effluent

Method: Charcecal Filtration

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec, % pH
146 .20 15 20 7.3 60 15.65 7.2
147 .41 15 20 7.4 60 14.55 7.3
148 .61 15 20 7.3 60 14.11 7.4

RESULTS:
Conc. {non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
146 .20 76.66 68.78 7.98 4.52 53.78 98.04 79.05
147 .41 71.72  71.60 3.98 8.39 53.72 95.58 90.22
148 .61 69.09 71.65 4.02 13.94 53.81 91.99 90.49

TEST NOTES AND OBSERVATIONS:

None.



EXHIBIT 2

FLOTATION TESTS

TEST: 149-151
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 140 to 154.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water  Num.: 22 Type: Bartow Sewage Effluent
Method: Chemical Modification (Starch)
TEST CONDITIONS:
Conditioning Flotation
Test Starch  Time Amine Time Solids Time Solids
No. 1b/TF sec. 1b/TF sec. % pH sec. % pH
149 1.00 15 .20 15 20 8.1 60 18.07 7.8
150 1.00 15 .40 15 20 8.3 60 15.89 8.0
151 1.02 -~ 15 .61 15 20 8.0 60 15.24 7.7
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
149 .20 89.84 58.86 21.52 3.26 53.21 99,38 33.79
150 .40 77.50 68.13 8.80 4.52 53.82 98.11 76.64
151 .61 75.41  70.42 5.82 5.27 54.40 97.62 84,97

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 152-154

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 140 to 154.

SAMPLES: Feed Num. @ 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water Num.: 22 Type: Bartow Sewage Effluent

Method: Chemical Modification (Soda Ash)

TEST CONDITIONS:

Conditioning Flotation
Test Soda.Ash Time Amine Time Solids Time - Solids
No. 1b/TF sec, 1b/TF sec. % pH sec, % pH
152 1.00 15 .20 15 20 8.2 60 16.70 8.2
153 1.00 15 . 40 15 20 8.9 60 15.43 8.7
154 1.00 15 .60 15 20 8.5 60 15.16 8.7
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
152 .20 81.87 64.70 13.70 2.82 53.48 99.04 61.59
153 .40 74.83 70.03 6.10 5.22 53.71 97.55 84.37
154 .60 73.51 70.79 5.44 6.49 53.76 96.80 86.30

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 155-157

PURPOSE: Standard of comparison for water treatment tests.(No treatment)
See also Tests 155 to 166 and Tests 244 to 249.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water Num.: 7 Type: Surficial
Method: None.

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. lb/TF sec, % pH sec, % pH
155 .60 15 20 9.4 60 11.61 8.8
156 .80 15 20 8.4 60 10.92 8.5
157 1.00 15 20 8.4 60 10.70 8.3

RESULTS:
Conc. (non float) Head Percent
. Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
155 .60 55.32 65.42 9.52 4.81 38.34 94.39 89.06
156 .80 51.29 67.89 6.10 5.29 37.40 93.11 93.50
157 - 1.00 50.29 68.26 5.40 6.64 37.63 91.23 94,36

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: , 158-160

PURPOSE: Standard of comparison for water treatment tests.(No treatment)
See also Tests 155 to 166 and Tests 244 to 249.

SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %: 48.13
Water  Num.: 22 Type: Bartow Sewage Effluent

Method: None.

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. lb/TF sec. % pH sec. % pH
158 .60 15 20 7.8 60 12.32 8.0
159 .80 15 20 7.9 60 11.39 8.0
160 .99 15 20 7.9 60 11.19 8.0

RESULTS:
Conc. (non float) Head Percent
Froth Calc,

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
158 .60 58.42 61.70 14.12 3.95 37.69 95.64 82.86
159 .80 53.90 65.55 8.92 4.52 37.42 94,43 90,01
160 .99 52.59 66.07 8.16 5.40 37.31 93.14 51.08

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 161-163
PURPOSE: Standard of comparison for water treatment tests.(No treatment)
See also Tests 155 to 166 and Tests 244 to 249,
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 BRI, %: 27.38
: Water  Num.: 15 Type: Surficial

Method: None.

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
161 .41 15 20 8.5 60 14.79 8.3
162 .61 15 20 8.3 60 14.49 8.2
163 .80 15 20 8.2 60 14.07 8.1

RESULTS:
Conc. (non float) Head Percent
Froth Cale.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
161 .41 72.73  69.96 5.10 6.07 52.54 96.85 86.45
162 .61 71.37 70.71 4.18 7.52 52.62 95,91 89.10
163 .80 68.04 71.73 3.16 11.45 52.47 93.03 92.15

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 164-166

PURPOSE: Standard of comparison for water treatment tests.(No treatment)
See also Tests 155 to 166 and Tests 244 to 249.

SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water  Num,: 16 Type: Pit

Method: None.

TEST CONDITIONS:

Conditioning Flotation

. Test Amine Time Solids Time Solids
No. l1b/TF sec, % pH . sec, % pH
164 .40 15 20 8.5 60 14.48 8.4
165 .60 15 20 8.3 60 14.11 8.3
166 .81 15 20 8.2 60 13.26 8.2

RESULTS:
Conc. (non float) Head Percent

. Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % %  Recovery Reject
164 .40 70.57 70.51 4,30 9.05 52.42 94.92 88,92
165 .60 68.56 71.08 3.58 11.08 52.21 93.33 91.04
166 .81 64.77 71.12 3.54 18.29 52.51 87.73 91.63

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 167-169

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 155 to 184,

SAMPLES: Feed Num, : 3 Mine: 3 BPL, %: 52.77 Al, %: 27.38
Water  Num.: 15 Type: Surficial

Method: Chemical Modification (Kerosine)

TEST CONDITIONS:

Conditioning Flotation
Test Kerosine Time Amine Time Solids Time Solids
No. lb/TF sec. 1b/TF sec. % pH sec. % pH
167 .20 15 .41 15 20 8.4 60 14.59 8.1
le8 .20 15 , 61 15 20 8.2 60 14.30 7.9
169 .20 15 .82 15 20 7.4 60 14.11 6.8
RESULTS:
Conc. (non float) Head Percent
. Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
167 .41 72.44 70.38 4,56 6.45 52.76 96.63 87.94
168 .61 70.14 71.01 3.28 9.00 52.50 94.88 91.60
169 .82 69.67 70.79 3.38 12.80 53.20 92.70 91.40

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 170-172

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 155 to 184.

SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water  Num.: 16 Type: Pit

Method: Chemical Modification (Kerosine)

TEST CONDITIONS:

Conditioning Flotation
Test Kerosine Time Amine Time Solids Time Solids
No. 1b/TF sec. 1b/TF sec. % pH sec, % pH
179 .20 15 .40 : 15 20 8.0 60 14.42 8.0
171 .20 15 .59 15 20 8.1 60 14.07 8.0
172 .20 15 .78 15 20 7.9 60 _ 13.50 8.0
RESULTS:
Conc. (non float) Head Percent
Froth = cCalc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
170 .40 70.21 70.60 3.78 9.05 52.26 94.84 90.31
171 .59 67.30 70.71 3.56 14.44 52.31 90,97 91.25
172 .78 63.55 70.71 3.26 20.41 52,37 85.79 92.43

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST:

PURPOSE:

SAMPLES:

TEST CONDITIONS:

173-175

To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 155 to 184.

Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water  Num.: 15 Type: Surficial

Method: Chemical Modification (Starch)

Conditioning _ Flotation

Test starch Time Amine Time Solids Time Solids

No. l1b/TF sec, 1b/TF sec. % pH sec. % pH
173 1.00 15 . 40 15 20 8.8 60 15,62 8.6
174 1.00 15 .60 15 20 8.9 60 15.40 8.7
175 1.00 15 .80 15 20 8.9 60 15.08 8.7

RESULTS:
Conc. (non float) Head Percent
Froth Cale,

Test Amine Weight BPL Insol. BPL BPL BPL Insol.

No. 1b/TF % % % % % Recovery Reject

173 .40 76.56 68.24 7.02 2,80 52.90 98.76 80.37

174 .60 74.88 68,61 6.32 2.69 52.05 98.70 82.72

175 .80 73.28 69.81 5.10 3.58 52.11 98.16 86.35

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 176-178
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 155 to 184,
SARMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water  Num.: 16 Type: Pit
Method: Chemical Modification (Starch)
TEST CONDITIONS:
Conditioning Flotation
Test Starch Time Amine Time Solids Time Solids
No. lb/TF sec. 1b/TF sec. % pH sec. % pH
176 .97 15 .39 15 20 9.1 60 15.88 9.1
177 .98 15 .59 15 20 9.1 60 15.50 8.9
178 .96 15 17 15 20 9.1 60 15.69 8.9
RESULTS:
Conc. (non float) Head Percent
Froth Calec.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
176 .39 75.43 69.24 5.92 2.53 52.85 98.82 83.69
177 .59 74.25 69.42 5.54 3.67 52.49 98.20 84,98
178 L17 73.72 69,57 5.46 3.91 52.31 98.04 85.30

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 179-181

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 155 to 184.

SAMPLES: Feed Num.: 3 Mine: 3 BPL, %: 52.77 AI, %: 27.38
Water  Num.: 15 Type: Surficial

Method: Chemical Modification (Soda Ash)

TEST CONDITIONS:

Conditioning Flotation
Test Sod.Ash Time Amine Time Solids Time Solids
No. 1b/TF sec. 1b/TF sec, % pH sec. % pH
179 1.02 15 .41 15 20 9.1 60 15.07 8.9
180 1.01 15 .60 15 20 3.1 60 14.89 9.0
181 1.00 15 .80 15 20 9.1 60 14.64 8.9
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
179 .41 74.56 69.70 5.50 2.82 52.69 98,64 85.02
180 .60 72.85 70.36 4,60 5.09 52.64  97.37 87.76
181 .80 71.11 70.84 3.60 7.06 52.41 96.11 90.65

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 182-184

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 155 to 184.

SAMPLES: Feed  Num.: 3 Mine: 3 BPL, %: 52.77  AI, %: 27.38
Water  Num.: 16 Type: Pit

Method: Chemical Modification (Soda Ash)

TEST CONDITIONS:

Conditioning Flotation

Test Sod.Ash Time Amine Time Solids Time Solids

No. 1b/TF sec. 1b/TF sec. % pH sec. % pH
182 .98 15 .39 15 20 9.3 60 15.69 9.1
183 .98 15 .59 15 20 9.3 60 15.35 9.1
184 .98 15 .78 15 20 9.3 60 15,18 9.1

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine  Weight BPL Insol. BPL BPL BPL Insol.

No. lb/TF % % % % % Recovery Reject

182 .39 74.97 69.61 5.46 2.82 52.89 98.67 85.05

183 .59 73.16 70.44 4.64 4.52 52.74 97.70 87.60

184 .78 72.26 70.64 4,48 6.21 52.77 96.74 88.18

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST:

PURPOSE:

SAMPLES:

TEST CONDITIONS:

185-187

To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 185 to 199.

Feed Num, : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 20 Type: Pit
Sample: Num.: 29 Type: Mine 4 Sand Tailings

Method: Sand Tailings Filtration.

Conditioning Flotation

Test Amine Time Solids Time  Solids
No. Ib/TF sec. % pH sec. % pH
185 .61 15 20 8.0 60 17.36 7.8
186 .82 15 20 8.2 60 16.51 8.2
187 1.01 15 20 7.6 60 15.89 8.3

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
185 .61 87.14 66.99 10.28 17.55 60.63 96.28 55.21
186 .82 83.26 69.05 8.04 20.58 60.94 94.35 66.53
187 1.01 78.31 71.54 4.68 21.33 60.65 92,37 81.68

TEST NOTES AND OBSERVATIONS:

Turbid,murky water for all tests.



EXHIBIT 2

FLOTATION TESTS

aAl,

%: 20.00

TEST: 188-190
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 185 to 199.
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56
Water  Num.: 20 Type: Pit
Sample: Num.: 30 Type: Mine 4 Overburden
Method: Overburden Neutralization
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
188 .62 15 20 7.6 60 18.03 8.3
189 .80 15 20 7.8 60 17.94 8.1
190 1.00 15 20 8.2 60 17.11 8.6
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lh/TF % % % % % Recovery Reject
188 .62 92.25 65.27 12.80 14.53 61.34 98.16 40.96
189 .80 89.43 66.71 10.84 14.36 61.17 97.52 51.53
190 1.00 84.77 68.81 7.96 15.95 60.76 96.00 66.26

TEST NOTES AND OBSERVATIONS:

Very turbid,murky water for all tests,



EXHIBIT 2

FLOTATION TESTS

TEST: 191-193

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 185 to 199.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 20 Type: Pit

Method: Charcoal Filtration

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec. % pH
191 .59 15 20 8.2 60 16.74 8.1
192 .79 15 20 8.6 60 15.45 8.4
193 .99 15 20 8.1 60 14.64 8.0

RESULTS:
Conc. (non float) Head Percent
Proth Cale,

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
191 .59 81.10 68.91 7.86 26.33 60.86 91.83 68.13
192 .79 74.35 70.77 5.50 31.66 60.74 86.63 79.55
193 .99 70.36 71.58 4.16 35.40 60.86 82.76 85.36

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 194-196

PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 185 to 199.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 20 Type: Pit

Method: Chemical Modification (Starch)

TEST CONDITIONS:

Conditioning Flotation

Test Starch  Time Amine Time Solids Time Solids

No. 1b/TF sec. lb/TF sec. % pH sec. % pH
194 .99 15 .59 15 20 8.7 60 18.98 9.0
195 .99 15 .19 15 20 9.0 60 17.01 9.1
196 1.01 15 1.01 15 20 9.0 60 15.57 9.0

RESULTS:
Conc. (non float) Head Percent
Froth Cale,

Test Amine Weight BPL Insol. BPL BPL BPL Insol.

No. 1b/TF % % % % %  Recovery Reject

194 .59 93.75 63.30 15.50 25.39 60.93 97.40 27.34

195 .79 82.68 65.31 12.72 31.25 59.41 90.89 47 .42

196 1.01 76.89 70.01 6.56 36.10 62.17 86.58 74.78

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 197-199
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques.See also Tests 185 to 199.
SAMPLES: Feed Num. : 4 Mine: BPL, %: 59.56 AI, %: 20.0¢
Water  Num.: 20 Type: Pit
Method: Chemical Modification (Soda Ash)
TEST CONDITIONS:
Conditioning Flotation
Test Sod.Ash Time Amine Time Solids Time Solids
No, 1b/TF sec. 1b/TF sec. % pH sec. % pH
197 .99 15 .59 15 20 10.3 60 17.37 10.1
198 1.00 15 .80 15 20 10.5 60 16.80 10.3
199 .99 15 .99 15 20 10.1 60 16.37 10.0
RESULTS:
Conc. {(non float) Yead Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
197 .59 84.69“ 66.64 10.84 20.10 59.51 94.83 54.10
198 .80 82.77 69,72 6.74 20.58 61.25 94.21 72.11
199 .99 79.71  71.45 4.42 21.99 61.41 92,73  82.38

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 200-202
To investigate the flotation response of amine feeds from various mines
in Deep Well water.Repeat of Tests 1-4.See also Tests 200-211.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AT, %: 48.13
Water  Num.: 5 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
200 .62 15 20 9.0 60 11.19 8.8
201 .83 15 20 9.3 60 10.72 8.9
202 1.04 15 20 9.1 60 10.19 8.8
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % %  Recovery Reject
200 .62 54.84 65.35 8.90 4.37 37.81 94.78 89.8%6
201 .83 52.38 67.45 6.22 4,94 37.68 93.76 93,23
202 1.04 49,92 68.22 5.22 6.77 37.44 90.94  94.59

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 203-205

To investigate the flotation response of amine feeds from various mines
in Deep Well water.Repeat of Tests 21-24,See also Tests 200-211.

SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water  Num.: 9 Type: Deep Well

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
203 .20 15 20 9.0 60 14,97 8.8
204 .40 15 20 9.0 60 14.84 8.9
205 .61 15 20 8.9 60 14,22 8.9

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. 3PL BPL BPL Insol.
No. 1h/TF % % % % % Recovery Reject
203 .20 74.07 71.19 5.10 5.18 54,08 97.52 87.06
204 .40 72.46 71.84 4,10 8.85 54.49 95,53 89.83
205 .61 70.21 71.84 4.02 11.78 £3.95 93.50 90.33

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 206-208
To investigate the flotation response of amine feeds from various mines
in Deep Well water.Repeat of Tests 42-45.See also Tests 200-211.
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77
Water  Num.: 13 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. iIb/TF sec, % pH sec. % pH
206 .40 15 20 8.9 60 14.85 9.6
207 .61 15 20 5.1 60 14.25 9.2
208 .80 15 20 9.2 60 14.09 9.2
RESULTS:
Conc. (non float) Head Percent
Froth Calce.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. Ib/TF % % % % % Recovery Reject
206 .40 72.67 70.42 4,22 4.89 52.51  97.45 88.80
207 .61 70.22  71.19 3.32 8.76 52.60 95.04  91.49
208 .80 67.80 71.27 3.26 12.72 52.42 92,19 91.93

TEST NOTES AND OBSERVATIONS:

None

AI,

%
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EXHIBIT 2 '

FLOTATION TESTS

TEST: 209-211
To investigate the flotation response of amine feeds from various mines
in Deep Well water.Repeat of Tests 62-65.See also Tests 200-211.
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 17 Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. ib/TF sec. % pH sec, % pH
209 .61 15 20 8.2 60 16.06 8.2
210 .80 15 20 8.0 60 15.67 8.0
211 1.01 15 20 8.0 60 14.78 8.0
RESULTS:
Conc. (non float) Head Percent
Froth Cale.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
209 .61 79.72 72.41 3.52 15.45 60.86 94.85 85.97
210 .80 76.91 73.00 3.06 20.67 60.92 92.17 88.23
211 1.01 72.67 73.18 2.40 28.32 60.92 87.30 91.28

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST:

PURPOSE:

SAMPLES:

TEST CONDITIONS:

212-219

To investigate the flotation response of amine feeds from various mines
to different water treatment techniques using a statistical design.
See also Tests 212 to 243.

Feed
Water
Sample Number:

Num.
Num,.

.
.

1 Mine:
6 Type:
24 Type:

1 BPL, %: 35.70
Process
Mine 1 Overburden

Constant:
Amine: 0.8 lb/TF
Conditioning Time: 15 sec.
Flotation Time: 60 sec.
Variable:
Conditioning Flotation
Water

Test Treatment Solids Kerosine Starch Soda Ash Solids
No. OB Neut. % 1b/TF I1b/TF 1b/TF pH % pH
212 no 23.8 .20 0 1.00 9.0 11.13 9.0
213 no 19.2 .20 1.00 0 9.2 11.20 9.0
214 yes 19.2 0 1.00 1.00 8.9 9.96 8.7
215 no 23.8 .20 1.00 1.00 9.4 11.28 9.2
216 yes 19.2 0 0 1.00 8.5 11.13 7.9
217 yes 23.8 .20 0 0 7.4 14.43 6.7
218 yes 23.8 0 1.00 0 7.4 12.37 7.2
219 no 19.2 0 0 0 8.1 10.32 8.0

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Weight BPL Insol. BPL BPL BPL Insol.
No. % % % % % Recovery Reject
212 55.12 65.09 8.56 3.50 37.45 95.81 90.20
213 55.05 64.89 9.80 3.69 37.38 95.56 88.79
214 48.89 56.07 22.14 20.06 37.67 72.78 77.51
215 55.00 64.98 9.14 3.50 37.32 95.78 89.55
216 54.65 50.58 28.90 20.39 36.89 74.93 67.19
217 72.41 45.30 35.74 17.22 37.55 87.35 46,23
218 61.43 46.50 33.16 20.47 36.46 78.35 57.67
219 50.82 68.57 4.62 5.00 37.30 93.41 95,12

TEST NOTES AND OBSERVATIONS:

None

AI, %: 48.1:



STATISTICAL SCREEMING OF VARIABLES
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EXHIBIT 2

FLOTATION TESTS

AI, %:

29.

TEST: 220-227
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques using a statistical design.
See also Tests 212 to 243.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29
Water Num. : 10 Type: Process
Sample Number: 25 Type: Mine 2 Sand Tails
TEST CONDITIONS:
Constant:
Amine: 0.3 1b/TF
Conditioning Time: 15 sec.
Flotation Time: 60 sec.
Variable:
Conditioning Flotation
Water
Test Treatment Solids Xerosine Starch Soda ash Solids
No. OB Neut. % 1b/TF lb/TF lb/TF pH % pH
220 no 23.8 .20 0 1.00 10.0 14.99 10.2
221 no 19.2 .20 1.00 9.9 15.64 9.9
222 yes 19.2 0 1.00 1.00 10.0 17.97 10.1
223 no 23.8 .20 1.00 1.00 9.9 15.61 9.9
224 yes 19.2 0 0 1.00 10.1 17.03 9.9
225 yes 23.8 .20 0 0 9.7 16.22 9.7
226 yes 23.8 0 1.00 0 10.1 17.17 10.0
227 no 19.2 0 0 0 9.8 15.10 9.7
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Weight BPL Insol. BPL BPL BPL Insol.
No. % % % % Recovery Reject
220 74.06 70.79 5.20 3.87 53.43 98,12 86.81
221 76.92 68.28 8.80 2.27 53.04 99.01 76.82
222 91.76 57.62 22.62 5.40 53.32 99.17 28.91
223 77.37 68.72 8.10 2.56 53.75 98,92 78.54
224 84.02 62.91 15.68 6.90 53.96 97.96 54.88
225 78.93 66.12 11.28 5.48 53.34 97.84 69.51
226 86.16 61.49 17.26 6.53 53.88 98.32 49,07
227 74.28 71.32 5.02 3.61 53.90 98.28 87.23

TEST NOTES AND OBSERVATIONS:

2



STATISTICAL SCREENING OF VARIABLES
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EXHIBIT 2

FLOTATION TESTS

AL, %: 27.3¢

TEST: 228-235
PURPOQSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques using a statistical design.
See also Tests 212 to 243.
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77
Water Num.: 14 Type: Process ‘
Sample Number: 28 Type: Mine 3 Overburden
TEST CONDITIONS:
Constant:
Amine: 0.4 1b/TF
Conditioning Time: 15 sec.
Flotation Time: 60 sec.
Variable:
Conditioning Flotation
Water
Test Treatment Solids Kerosine Starch Soda Ash Solids
No. OB Neut. % lb/TF l1b/TF 1b/TF pH % pH
228 no 23.8 .20 0 1.00 9,2 15.31 8.9
229 no 19.2 .20 1.00 0 8.9 15.59 8.6
230 yes 19,2 0 1.00 1.00 7.5 16.08 7.1
231 no 23.8 .20 1.00 1,00 9.9 17.04 9.4
232 yes 19,2 0 0 1.00 7.3 15.57 7.1
233 yes 23.8 .20 0 0 5.7 14.75 5.4
234 yes 23.8 0 1.00 0 6.5 15.50 6.2
235 no 19.2 0 0 0 8.0 14.63 7.7
RESULTS:
Conc. (non float) Head Percent
Froth Cale.
Test Weight BPL Insol. BPL BPL BPL Insol.
No. % % % % % Recovery Reject
228 74.59 69.33 5.78 2.49 52.35 98.79 84.25
229 76.53 68.26 7.32 1.60 52.62 99.29 79.54
230 77.88 67.34 8.20 1.60 52.80 99,33 76.68
231 85.84 58.41 20.06 2.08 50.43 99.42 37.11
232 74.97 69.66 5.58 2.36 52.82 98.88 84,72
233 71.46 70.42 4.42 5.55 51.91 .96.95 88.46
234 75.79 68.72 6.40 2.73 52.74 98,75 82.28
235 71.14 70.75 3.72 6.97 52.34 96.16 90.34

TEST NOTES AND OBSERVATIONS:
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EXHIBIT 2

FLOTATION TESTS

AI, %:

20.0

TEST: 236-243
PURPOSE: To investigate the flotation response of amine feeds from various mines
to different water treatment techniques using a statistical design.
See also Tests 212 to 243,
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56
Water Num. : 18 Type: Process
Sample Number: 30 Type: Mine 4 Overburden
TEST CONDITIONS:
Constant:
Amine: 0.7 1b/TF
Conditioning Time: 15 sec.
Flotation Time: 60 sec.
Variable:
Conditioning Flotation
Water

Test Treatment Solids Kerosine Starch Soda Ash Solids
No. OB Neut. % 1b/TF 1b/TF lb/TF pH % pH
236 no 23.8 .20 0 1.00 8.7 16.61 8.5
237 no 19.2 .20 1.00 0 8.5 17.33 8.2
238 yes 19.2 0 1.00 1.00 7.5 17.11 7.1
239 no 23.8 .20 1.00 1.00 8.9 17.43 8.6
240 yes 19.2 0 0 1.00 5.3 16.88 5.1
241 yes 23.8 .20 0 0 8.2 16.33 8.0
242 yes 23.8 0 1.00 0 8.3 17.25 8.0
243 no 19,2 0 0 0 7.7 16.05 7.6

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Weight BPL Insol. BPL BPL BPL Insol.
No. % % % % % Recovery Reject
236 83.04 71.36 5.08 8.15 60.64 97.72 78.91
237 85.14 70.75 5.98 8.00 61.42 98.06 74.54
238 84.76 70.42 5.84 6.03 60.60 98.48 75.25
239 85.62 70.18 6.30 6.36 61.00 98.50 73.03
240 83.46 70.66 5.76 9.42 60.53 97.43 75.96
241 80.13 72.37 3.48 12.52 60.48 95.89 86.06
242 85.04 70.09 6.48 7.34 60.70 98.19 72.45
243 78.71  71.23 4.34 17.24 59.73  93.85 82.92

TEST NOTES AND OBSERVATIONS:

AT v



STATISTICAL SCREENING OF VARIABLES
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EXHIBIT 2

FLOTATION TESTS

TEST: 244-246

PURPOSE: Standard of comparison for water treatment tests.(No treatment)
See also Tests 155 to 166 and Tests 244 to 249.

SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water  Num.: 22 Type: Bartow Sewage Effluent
Method: None.

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. % pH sec. % pH
244 .20 15 20 7.1 60 17.34 7.9
245 .40 15 20 7.9 60 15.56 8.0
246 .61 15 20 7.9 60 14,79 8.0

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
244 .20 85.35 62.45 16.16 2.95 53.73 99,20 52.77
245 .40 75.38  69.16 6.98 4.46 £53.23 97.94 81.98
246 .61 73.08 70.47 5.26 8.26 53.73 95.86 86.83

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: . 247-249

PURPOSE: Standard of comparison for water treatment tests.(No treatment)
See also Tests 155 to 166 and Tests 244 to 249,

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 19 Type: Surficial
Method: None.

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec. % pH
247 .61 15 20 8.0 60 18.04 7.7
248 .81 15 20 7.4 60 17.29 7.3
249 1.00 15 20 7.3 60 16.90 7.2

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF % % % % % Recovery Reject
247 .61 90.81 65.55 12.62 16.91 61.08 97.46 42.70
248 .81 86.22 67.52 9.92 16.10 60.44 96.33 57.23
249 1.00 83.54 68.61 8.18 17.48 60.19 95,22 65.83

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT

2

FLOTATION TESTS

48

L1

TEST: 250
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %:
Water Num. : 6 Type: Process % 93.20
Num. : 6 Type: Process % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Starch Time Solids Time Solids
No. ib/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .40 .00 15 20 8.0 1 60 13.28 8.1
2 .39 .00 15 20 8.0 2 60 12.57 8.2
3 .42 .00 15 20 8.1 2 60 11.58 8.2
4 .41 .00 15 20 8.2 2 60 11.39 8.2
5 .41 .00 15 20 8.3 3 60 11.32 8.3
6 .41 .00 15 20 8.2 3 " 60 11.20 8.3
7 .59 .00 15 20 8.4 4 60 10.83 8.3
8 .59 .00 15 20 8.4 4 60 10.90 8.3
] .61 .00 15 20 8.4 3 60 10.60 8.4
10 .62 .00 15 20 8.4 3 60 10.50 8.3
11 .62 .41 15 20 3.0 2 60 10.50 9.0
12 .61 .41 15 20 8.9 2 60 10.78 8.9
13 .61 .41 15 20 9.0 2 60 10.75 9.0
14 .62 .42 15 20 9.1 2 60 10.66 9.0
6 .41 .00 15 20 8.2 3 60 11.20 8.3
9-10 .61 .00 15 20 8.4 3 60 10.55 8.3
12-14 .62 .41 15 20 9.0 2 60 9.97 9.0



TEST: 250 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Starch Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF 1b/TF % % % % % Recovery Reject
1 .40 .00 64.14
2 .39 .00 58.97
3 .42 .00 58.06
4 .41 .00 55.10
5 .41 .00 54.91
6 .41 .00 53.96
7 .59 .00 50.28
8 .58 .00 51.02
9 .61 .00 50.77
10 .62 .00 50.76
11 .62 .41 50.83
12 .61 .41 51.83
13 .61 W41 51.78
14 .62 .42 52.29
6 .41 .00 53.96 65.55 8.54 4,37 37.38 94.62 90.43
9-10 .61 .00 50.77 68.06 4.78 5.70 37.36  92.49 94,96
12-14 .62 .41 51. 6.00 5.42 37.70 93.09 93.52

TEST NOTES AND OBSERVATIONS:

None

96  67.54



EXHIBIT 2

FLOTATION TESTS

48.

1

TEST: 251
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35.70 AI, %:
Water Num. : 6 Type: Process % 93.20
Num. : 7 Type: Surficial % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Soda Ash Time Solids Time Solids
No. 1b/TF 1b/TF sec, % pH  Turbid. sec, % pH
1 .41 .00 15 20 8.5 1 60 13.11 8.3
2 .40 .00 15 20 8.4 1 60 12.07 8.3
3 .40 .00 15 20 8.4 2 60 12.10 8.3
4 .41 .00 15 20 8.4 2 60 11.81 8.4
5 .41 .00 15 20 8.4 2 60 11.46 8.3
6 .41 .00 15 20 8.4 3 60 11.04 8.3
7 .62 .00 15 20 8.4 3 60 10.68 8.3
8 .61 .00 15 20 8.3 2 60 10.67 8.3
9 .61 .00 15 20 8.3 2 60 10.74 8.3
10 .62 .00 15 20 8.3 2 60 10.48 8.3
11 .62 .41 15 20 8.9 2 60 10.43 8.8
12 .62 .41 15 20 9.0 2 60 10.62 9.0
13 .63 .42 15 20 9.1 2 60 10.62 9.0
14 .62 .42 15 20 9.2 2 60 10.73 9.2
6 .41 .00 15 20 8.4 3 60 11.04 8.3
9-10 .61 .00 15 20 8.3 2 60 10.61 8.3
13-14 .63 .42 15 20 9.1 2 60 10.67 9.1



TEST: 251 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Soda Ash Weight BPL Insol. BPL BPL BPL  Imsol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .41 .00 63.74
2 .40 .00 57.70
3 .40 .00 58.12
4 .41 .00 56.93
5 .41 .00 55.37
6 .41 .00 53.86
7 .62 .00 52.26
8 .61 .00 51.19
9 .61 .00 51.20
10 .62 .00 50.88
11 .62 41 50.92
12 .62 .41 51.34
13 .63 .42 52.55
14 .62 .42 52.70
6 .41 .00 53.86 65.33 8.48 4.09 37.07 94.91 90.51
9-10 .61 .00 51.04 67.98 5.48 5.99 37.63 92.21 94.19
13-14 .63 .42 52.62 67.32 6.10 4.85 37.72 93.91 93.33

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

48.1:

TEST: 252
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 1 Mine: 1 BPL, %: 35,70 AI, %:
Water Num. : 6 Type: Process % 93.20
Num. : 8 Type: Pit % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF Ib/TF sec. % pH  Turbid. sec. % pH
1 .41 .00 15 20 8.8 1 60 11.90 8.6
2 .41 .00 15 20 8.6 2 60 11.83 8.5
3 .41 .00 15 20 8.5 2 60 11.21 8.4
4 .41 .00 15 20 8.3 2 60 11.07 8.3
5 .41 .00 15 20 8.3 2 60 10.98 8.3
6 .41 .00 15 20 8.3 2 60 10.76 8.3
7 .41 .00 15 20 8.3 2 60 10.77 8.3
8 .41 .00 15 20 8.3 2 60 10.77 8.3
9 .52 .00 15 20 8.7 2 60 10.51 8.7
10 .52 .00 15 20 8.6 2 60 10.53 8.6
11 .52 .00 15 20 8.6 2 60 10.49 8.7
12 .52 .00 15 20 8.6 2 60 10.31 8.7
6-8 .41 .00 15 20 8.3 2 60 10.77 8.3
12 .52 .00 15 20 8.7 2 60 10.31 8.7



TEST: 252 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF 1b/TF % % % % % Recovery Reject
1 .41 .00 58.41
2 .41 .00 57.60
3 .41 .00 54.94
4 .41 .00 53.63
5 .41 .00 53.15
6 .41 .00 52.48
7 .41 .00 52.44
8 .41 .00 52.58
9 .52 .00 51.55

10 .52 .00 51.37

11 .52 .00 51.38

12 .52 .00 50.76

6-8 .41 .00 52.50 67.04 6.24 4.89 37.52 93.81 93.19
12 .52 .00 50.76 67.82 5.20 6.14 37.45 91.93 94,52

TEST NOTES AND OBSERVATIONS:

None



" EXHIBIT 2

FLOTATION TESTS

29.20

TEST: 253
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %:
Water Num. : 11 Type: Surficial % 93.20
Num. : 11 Type: Surficial % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF Ib/TF sec, % pH  Turbid. sec. % pH
1 .21 .00 15 20 10.1 1 60 18.10 0.0
2 .19 .00 15 20 9.5 . 1 60 17.72 9.3
3 .19 .00 15 20 9.1 2 60 16,92 8.9
4 .20 .00 15 20 8.6 2 60 16.06 8.5
5 .19 .00 15 20 8.3 3 60 16.72 8.3
6 .19 .00 15 20 8.2 3 60 16.62 8.2
7 .20 .00 15 20 8.2 3 60 15.31 8.2
8 .20 .00 15 20 8.2 3 60 15,29 8.3
9 .29 .00 15 20 7.9 1 60 15.70 7.9
10 .29 .00 15 20 7.9 2 60 15.66 7.9
11 .31 .00 15 20 7.9 2 60 14.60 8.0
12 .31 .00 15 20 8.0 2 60 14.25 8.1
13 .30 .00 15 20 8.3 2 60 14.60 8.1
14 .30 .00 15 20 8.1 2 60 14.66 8.2
7-8 .20 .00 15 20 8.2 3 60 15.30 8.2
12-14 .31 .00 15 20 8.1 2 60 14.50 8.1



TEST: 253 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Cale.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .21 .00 92.95

2 .19 .00 81.91

3 .19 .00 78.59

4 .20 .00 78.28

5 .19 .00 77.79

6 .19 .00 77.44

17 .20 .00 75.30

8 .20 .00 75.39

9 .29 .00 74.08

10 .29 .00 73.94

11 .31 .00 72.33

12 .31 .00 71.24

13 .30 .00 71.83

14 .30 .00 71.15

7-8 .20 .00 75.35 70.55 5.36 3.89 54.12 98.23 86.17
12-14 .31 .00 71.40 72.63 3.28 9.20 54.49 95.17 91.98

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT

2

FLOTATION TESTS

29.20

TEST: 254
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %:
Water Num. : 11 Type: Surficial % 93.20
Num. : 12 Type: Pit % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. lb/TF 1b/TF sec, % pH  Turbid. sec, % pH
1 .19 .00 15 20 9.7 1 60 18.73 9.6
2 .20 .00 15 20 9.3 1 60 16.52 9.2
3 .20 .00 15 20 8.7 2 60 15.57 8.6
4 .19 .00 15 20 8.5 2 60 16.55 8.4
5 .19 .00 15 20 8.2 3 60 16.82 8.0
6 .20 .00 15 20 7.9 3 60 15.29 7.8
7 .20 .00 15 20 7.9 3 60 15.11 7.8
8 .20 .00 15 20 7.9 3 60 14.97 7.9
9 .29 .00 15 20 8.1 2 60 15.52 8.1
10 .30 .00 15 20 8.0 2 60 14.64 8.1
11 .29 .00 15 20 8.0 2 60 15.26 8.1
12 .29 .00 15 20 8.1 2 60 15.19 8.1
7-8 .20 .00 15 20 7.9 3 60 15.04 7.9
10-12 .29 .00 15 20 8.0 2 60 15.03 8.1



TEST: 254 Continued
RESULTS:
CONC. (non float) Head Percent
" Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF lb/TF % % % % % Recovery Reject

1 .19 .00 89.43

2 .20 .00 80.21

3 .20 .00 76.79

4 .19 .00 76.67

5 .19 .00 78.81

6 .20 .00 75.29

7 .20 .00 74.92

8 .20 .00 73.67

9 .29 .00 72.35

10 .30 .00 71.39

11 .29 .00 72.09

12 .29 .00 71.26
7-8 .20 .00 74.30 71.32 4,64 5.70 54.45 97.31 88.19
10-12 .29 .00 71.58 72.00 3.30 10.16 54.42 94.69 91.91

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 255

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.

SAMPLES: Feed Num. : 2 Mine: 2 BPL, %: 52.29 AI, %: 29.20
Water Num. : 11 Type: Surficial % 93.20
Num. : 22 Type: Bartow % 6.80

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .20 .00 15 20 9.3 1 60 17.13 9.6
2 .20 .00 15 20 8.9 1 60 16.08 9,2
3 .20 .00 15 20 8.6 2 60 15.76 8.6
4 .20 .00 15 20 8.7 2 60 15.40 8.4
5 .20 .00 15 20 8.8 2 60 15.10 8.0
6 .20 .00 15 20 8.9 2 60 15.15 7.8
7 .20 .00 15 20 9.1 2 60 15.09 7.8
8 .20 .00 15 20 9,2 2 60 15.33 7.9
9 .29 .00 15 20 9.2 1 60 15.67 8.1
10 .30 .00 15 20 9.1 2 60 14.70 8.1
11 .30 .00 15 20 9.1 2 60 14.85 8.1
12 .30 .00 15 20 9.1 2 60 14.84 8.1
6-8 .20 .00 15 20 9.1 2 60 15.19 7.8
10-12 .30 .00 15 20 9.1 2 60 14.80 8.1



TEST: 255 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL ‘Insol. BPL BPL BPL  Insol.
"~ No. 1b/TF l1b/TF % % % % % Recovery Reject
1 .20 .00 82.61
2 .20 .00 78.94
3 .20 .00 76.08
4 .20 .00 75.03
5 .20 .00 74.55
6 .20 .00 74.69
7 .20 .00 75.03
8 .20 .00 74.77
9 .29 .00 73.02
10 .30 .00 71.46
11 .30 .00 71.83
12 .30 .00 71.65
6-8 .20 .00 74.83 71.21 5.16 4,52 54.42 97.91 86,78
10-12 .30 .00 71.65 72,21 3.52 8.08 54.03 95.76 91.36

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

27.3¢

TEST: 256
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num, : 3 Mine: 3 BPL, %: 52.77 AI, %:
Water Num. : 14 Type: Process % 93.20
Num. : 14 Type: Process % 6.80
TEST CONDITIONS:
Conditioning Flotation
Sstage Amine Other Time Solids Time Solids
No. lb/TF 1b/TF sec. % pH  Turbid. sec, % pH
1 .30 .00 15 20 8.4 1 60 14.86 8.4
2 .31 .00 15 20 8.3 1 60 14,59 8.2
3 .31 .00 15 20 8.3 2 60 14,58 8.3
4 .30 .00 15 20 8.3 2 60 14.78 8.2
5 .30 .00 15 20 8.4 2 60 14,53 8.3
6 .31 .00 15 20 8.3 2 60 14.48 8.2
7 .30 .00 15 20 8.3 2 60 14.67 8.2
8 .30 00 15 20 8.2 2 60 14.61 8.2
9 .20 .00 15 20 8.5 2 60 15,13 8.4
10 .20 .00 15 20 8.5 2 60 14.61 8.3
11 .20 .00 15 20 8.4 2 60 14,94 8.4
12 .20 .00 15 20 8.4 2 60 14.64 8.4
6-8 .30 .00 15 20 8.3 2 60 14.59 8.2
10-12 .20 .00 15 20 8.4 2 60 14,73 8.4



TEST: 256 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calce.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .30 .00 73.11

2 .31 .00 71.88

3 .31 .00 72.00

4 .30 .00 71.55

5 .30 .00 71.30

6 .31 .00 71.28

7 .30 .00 71.31

8 .30 .00 71.35

9 .20 .00 72.52

10 .20 .00 71.95

11 .20 .00 71.97

12 .20 .00 72.19
6-8 .30 .00 71.31 70.84 3.80 6.97 52.52 96.19 90.10
10-12 .20 .00 72.04 70.75 4,18 5.81 52.59 96.91 89.00

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

27.3¢

TEST: 257
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AIl, %:
Water Num. : 14 Type: Process % 93.20
Num. : 15 Type: Surficial % . 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time  Solids
No. 1b/TF l1b/TF sec. % pH  Turbid. sec. % pH
1 .30 .00 15 20 8.5 1 60 14.96 8.4
2 .30 .00 15 20 8.3 1 60 14.67 8.3
3 .29 .00 15 20 8.3 2 60 15.00 8.3
4 .30 .00 15 20 8.3 2 60 14.80 8.3
5 .29 .00 15 20 8.3 2 60 14.94 8.3
6 .29 .00 15 20 8.3 2 60 14,83 8.3
7 .29 .00 15 20 8.3 2 60 15.16 8.3
8 .29 .00 15 20 8.4 2 60 14.89 8.4
9 .20 .00 15 20 8.4 2 60 14.63 8.4
10 .21 .00 15 20 8.4 3 60 14.69 8.4
11 .20 .00 15 20 8.4 3 60 14.75 8.4
12 .20 .00 15 20 8.4 3 60 14.73 8.4
6-8 .29 .00 15 20 8.3 2 60 14.96 8.3
11-12 .20 .00 15 20 8.4 3 60 14.74 8.4



TEST: 257 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .30 .00 72.59

2 .30 .00 71.14

3 .29 .00 70.67

4 .30 .00 70.78

5 .29 .00 70.23

6 .29 .00 70.39

7 .29 .00 70.48

8 .29 .00 70.58

9 .20 .00 71.99

10 .21 .00 73.61

11 .20 .00 72.47

12 .20 .00 72.18
6-8 .29 .00 70.48 71.52 3.34 7.91 52.74 95.57 91.40
11-12 .20 .00 72.32 70.60 4.32 6.21 52.78 96.74 88.59

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT

2

FLOTATION TESTS

27.

36

TEST: 258
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 3 Mine: 3 BPL, %: 52.77 AI, %:
Water Num. : 14 Type: Process % 93.20
Num. : 16 Type: Pit % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. l1b/TF lb/TF sec. % pH  Turbid. sec. % pH
1 .31 .00 15 20 8.5 1 60 14.93 8.5
2 .30 .00 15 20 8.4 1 60 14.72 8.3
3 .31 .00 15 20 8.3 2 60 14.39 8.3
4 .30 .00 15 20 8.3 2 60 14.71 8.3
5 .31 .00 15 20 8.3 2 60 14.42 8.3
6 .30 .00 15 20 8.3 2 60 14.69 8.3
7 .30 .00 15 20 8.3 2 60 14.43 8.3
8 .30 .00 15 20 8.4 2 60 14.48 8.3
9 .20 .00 15 20 8.6 2 60 14.94 8.4
10 .20 .00 15 20 8.5 2 60 14.79 8.4
11 .21 .00 15 20 8.4 2 60 14.62 8.3
12 .20 .00 15 20 8.4 2 60 14.72 8.5
7-8 .30 .00 15 20 8.3 2 60 14.45 8.3
11-12 .20 .00 15 20 8.4 2 60 14,67 8.4



TEST: 258 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.,

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF lb/TF % % % % % Recovery Reject

1 .31 .00 73.96

2 .30 .00 71.82

3 31 .00 71.32

4 .30 .00 71.06

5 31 .00 71.11

6 .30 .00 70.90

1 .30 .00 70.29

8 .30 .00 70.56

9 .20 .00 712.56

10 .20 .00 73.20

11 .21 .00 72.87

12 .20 .00 72.70
7-8 .30 .00 70.42 71.03 3.26 8.87 52.65 95.02 91.61
11-12 .20 .00 72.78 70.38 4,86 5.64 52.76 97.09 87.08

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

20.00

TEST: 259
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AlI, %:
Water Num. : 18 Type: Process % 93,20
Num. : 18 Type: Process % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .40 .00 15 20 9.3 1 60 17.09 9.3
2 .40 .00 15 20 9.3 1 60 16.79 9.3
3 .40 .00 15 20 9.3 2 60 16.49 9.3
4 .40 .00 15 20 9.3 2 60 16.61 9.3
5 .40 .00 15 20 9.4 2 60 16.44 9.4
6 .40 .00 15 20 9.4 2 60 16.23 9.4
7 .41 .00 15 20 9.4 3 60 16.06 9.5
8 .41 .00 15 20 9.4 3 60 15.96 9.4
9 .30 .00 15 20 9.3 2 60 16.08 9.3
10 .30 .00 15 20 9.2 2 60 16.47 9.2
11 .30 .00 15 20 9.1 3 60 16.23 9.1
12 .30 .00 15 20 9.0 3 60 16.46 9.0
6-8 .40 .00 15 20 9.4 2 60 16.09 9.4
11-12 .30 .00 15 20 9.1 3 60 16.35 9.1



TEST: 259 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .40 .00 84.62
2 .40 .00 83.12
3 .40 .00 81.44
4 .40 .00 80.75
5 .40 .00 80.14
6 .40 .00 79.70
7 .41 .00 80.57
8 .41 .00 79.17
9 .30 .00 79.83
10 .30 .00 80.31
11 .30 .00 80.76
12 .30 .00 81.2
6-8 .40 .00 79.44 72.54 4.10 18.42 61.41 93.83 83.72
11-12 .30 .00 80.99 70.68 5.98 18.73° 60.80 94,14 75.78

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 260

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.0¢
Water Num.: 18 Type: Process % 93.20
Num. : 19 Type: Surficial % 6.80

TEST CONDITIONS:

Conditioning Flotation

Stage Amine Other Time Solids Time Solids

No. 1b/TF ib/TF sec. % pH  Turbid. sec. % pH
1 .41 .00 15 20 8.3 1 60 16.87 8.2
2 .40 .00 15 20 8.2 2 60 16.89 8.2
3 .41 .00 15 20 8.3 2 60 16.54 8.2
4 .40 .00 15 20 8.3 3 60 16.74 8.2
5 .41 .00 15 20 8.3 2 60 16.31 8.3
6 .41 .00 15 2 8.3 2 60 16.16 8.2
7 .30 .00 15 20 8.3 3 60 16.47 8.2
8 .31 .00 15 20 8.3 3 60 16.03 8.2
9 .31 .00 15 20 8.3 3 60 16.28 8.3

10 .31 .00 15 20 8.3 3 60 16.69 8.3
5-6 .41 .00 15 20 8.3 2 60 - 16.23 8.3

10 .31 .00 15 20 8.3 3 60 16.69 8.3



TEST: 260 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc,
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF lb/TF % % % % % Recovery Reject
1 .41 .00 85.95
2 .40 .00 83.98
3 .41 .00 83.12
4 .40 .00 81.38
5 .41 .00 81.43
6 .41 .00 81.96
7 .30 .00 81.62
8 .31 .00 80.07
9 .31 .00 81.71
10 .31 .00 83.68
"5-6 .41 .00 81.69 71.45 5.54 17.20 61.52 94,88 77.37
10 .31 .00 83.68 70.73 5.90 13.68 61.42  96.37 75.31

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2
FLOTATION TESTS

TEST: 261

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.See also Tests 250-261.

SAMPLES: Feed Num.: 4 Mine: 4 BPL, % 59.56 AI, %: 20.0¢
Water Num. : 18 Type: Process % 93.20
Num. : 20 Type: Pit % 6.80
TEST CONDITIONS:
_ Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec., % pH  Turbid. sec. % pH
1 .41 .00 15 20 8.4 1 60 16.74 8.4
2 .41 .00 15 20 8.4 1 60 16.37 8.5
3 .40 .00 15 20 8.5 2 60 16.23 8.6
4 .41 .00 15 20 8.6 2 60 15.97 8.6
8 .41 .00 15 20 8.5 2 60 16.01 8.4
6 .40 .00 15 20 8.3 3 60 16.20 8.3
7 .31 .00 15 20 8.3 2 60 16.25 8.2
8 .31 .00 15 20 8.3 2 60 16.35 8.3
9 .31 .00 15 20 8.3 3 60 16.28 8.3
10 .31 .00 15 20 8.3 3 60 16.56 8.3
5-6 .41 .00 15 20 8.4 2 60 16.11 8.4
10 .31 .00 15 20 8.3 3 60 16.56 8.3



TEST: 261 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .41 .00 84.14

2 .41 .00 82.98

3 . 40 .00 80.38

4 .41 .00 79.94

5 .41 .00 80.15

6 .40 .00 79.93

7 .31 .00 81.68

8 .31 .00 8l1.64

9 .31 .00 81.20

10 .31 .00 83.39
5-6 .41 .00 80.04 72.41 4.06 18.62 61.67 93.97 83.75
10 .31 .00 83.39 70.88 5,70 13.68 61.38 96,30 76.23

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 262-264
To investigate the flotation response of amine feed in process water
with respect to time. See also Tests 66-69 & 106-109.
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 18 Type: Process (10 Jan 1994)
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec. % pH
262 .42 15 20 8.9 60 16.61 8.9
263 .61 15 20 8.9 60 16.16 8.9
264 .82 15 20 3.8 60 15.58 8.8
RESULTS:
Conec. {(non float) Head Percent
Froth Cale.
Test Bmine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
262 .42 84,71  70.53 6.94 11.2% 61.46 97.20 70.61
263 .61 81.00 72.26 3.92 14.01 61.19 95.65 84.12
264 .82 77.57 73.09 3.12 20.43 61.28 92.52 87.90

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 265-267

To investigate the flotation response of amine feed in process water
with respect to RPM. See also Testts 265-270.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water  Num.: 18 Type: Process (10 Nov 1993)
RPM: 1250

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec. - % pH sec. % pH
265 .41 15 20 8.8 60 16.64 8.9
266 .61 15 20 8.8 60 16.29 8.9
267 .81 15 20 8.8 60 15.87 9.0

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
265 .41 83.55 70.77 5.70 13.61 61.37 96.35 76.19
266 .61 80.92 171.97 3.92 15,60 61.21 95.14 84.14
267 .81 78.47 72.45 3.34 20.15 61.19 92.91 86.90

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 268-270
To investigate the flotation response of amine feed in process water
with respect to RPM. See also Testts 265-270.
SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AI, %: 20.00
Water Num.: 18 Type: Process (10 Nov 1993)
RPM: 1200
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. lb/TF sec, % pH sec. % pH
268 .61 15 20 9.0 60 16.40 9.0
269 .83 15 20 9.0 60 15.60 9.0
2170 1.02 15 20 9.0 60 15.03 9.2
RESULTS:
Conc. {(non float) Head . Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
268 .61 81.91 73.59 4.86 13.90 62.79 95.99 80.10
269 .83 78.52 73.18 3.18 20.28 61.82 92.95 87.51
270 1.02 74.56 73.57 2.86 26.57 61.61 89.03 89.34

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 271-273

PURPOSE: Standard of comparison for optimum locked tests.
See also Tests 271 to 279.

SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 BRI, %: 33.00
Water  Num.: 5-2nd Type: Deep Well

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. 1b/TF sec, % pH sec. % pH
271 .60 15 20 8.9 60 14.93 8.6
272 .80 15 20 8.5 60 14.67 8.6
273 .99 15 20 8.6 60 14.54 8.6

RESULTS:
Conc. {non float) Head Percent
Froth Calc.

Test Amine  Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % %, % % % Recovery Reject
271 .60 72.36 67.92 7.00 3.78 50.19 97.92 84.65
272 .80 70.72 63.89 5.34 4,92 50.16 97.13 88.56
273 .99 69.83 69.28 5.20 6.34 50.29 96.20 89.00

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 274-276

PURPOSE: Standard of comparison for optimum locked tests.
See also Tests 271 to 279.

SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, %: 52.33 AI, %: 28.48
Water Num.: 13-2nd  Type: Deep Well

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time Solids
No. lb/TF sec, % pH sec. % pH
274 .42 15 20 8.7 60 14,98 8.6
275 .62 15 20 8.6 60 14.74 8.6
276 .83 15 20 8.6 60 14.57 8.6

RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
274 .42 75.86  71.51 3.40 8.20 56.23  96.48 90.94
275 .62 74.44 71.91 3.00 10.17 56.13 95,37 92.16
276 .83 73.02 71.86 2.78 11.45 55.56 94.44 92.87

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 277-279
PURPOSE: Standard of comparison for optimum locked tests.
See also Tests 271 to 279,
SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, %: 66.73
Water  Num.: 17-2nd  Type: Deep Well
TEST CONDITIONS:
Conditioning Flotation
Test Amine Time Solids Time Solids
No. l1b/TF sec. % pH sec. % pH
271 . 40 15 20 8.4 60 18.16 8.2
278 .61 15 20 8.0 60 17.74 8.1
279 .81 15 20 8.0 60 17.57 8.0
RESULTS:
Conc. (non float) Head Percent
Froth Calc.
Test Amine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF % % % % % Recovery Reject
277 .40 91.23 72.58 2.70 15.31 67.55 98.01 74.55
278 .61 89.71 72.69 2.56 21.28 67.40 96.75 76.28
279 .81 88.15 72.69 2.20 26.15 67.18 95.39  79.97

TEST NOTES AND OBSERVATIONS:

Water was bright yellow.

AI,

%: 9.68



EXHIBIT 2

FLOTATION TESTS

TEST: 280

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 AI, %: 33.0¢
Water Num. : 5-2nd Type: Deep Well % 93.20
Num. @ 5-2nd Type: Deep Well % 6.80

TEST CONDITIONS:

Conditioning Flotation

Stage Amine Other Time Solids Time Solids
No. lb/TF 1b/TF sec, % pH  Turbid. sec. % pH
1 . 40 .00 15 20 8.7 1 60 16.07 8.6
2 .40 .00 15 20 8.6 1 60 15.37 8.6
3 .40 .00 15 20 8.7 2 60 15.14 8.7
4 .40 .00 15 20 8.7 2 60 15.09 8.6
5 .40 .00 15 20 8.6 3 60 14.97 8.5
6 . 40 .00 15 20 8.6 2 60 14,90 8.5
7 . 40 .00 15 20 8.6 2 60 14.95 8.6
8 .40 .00 15 20 8.5 3 60 14.88 8.5
9 .50 .00 15 20 8.7 2 60 14,70 8.6
10 .50 .00 15 20 8.6 3 60 14.84 8.6
11 .49 .00 15 20 8.6 3 60 14.86 8.5
12 .49 .00 15 20 8.6 3 60 14.69 8.6
13 .60 .00 15 20 8.5 2 60 14.61 8.5
14 .58 .00 15 20 8.6 3 60 14.70 8.6
15 .58 .00 15 20 8.6 3 60 14.82 8.6
16 .59 .00 15 20 8.6 3 60 14.55 8.6
7-8 . 40 .00 15 20 8.6 2 60 14.92 8.6
11-12 .49 .00 15 20 8.6 3 60 14.77 8.6
14-16 .59 .00 15 20 8.6 3 60 14.69 8.6



TEST: 280 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .40 .00 78.76
2 .40 .00 74.80
3 .40 .00 73.71
4 .40 .00 72.54
5 .40 .00 72.89
6 .40 .00 72.47
7 .40 .00 72.51
8 .40 .00 71.90°
9 .50 .00 70,92
10 .50 .00 71.43
11 .49 .00 70.64
12 .49 .00 70.47
13 .60 .00 70.23
14 .58 .00 69,16
15 .58 .00 70.06
16 .59 .00 69.18
7-8 .40 .00 72.21 68.28 6.96 4.78 50.63 97.38 84.77
11-12 .49 .00 70.55 68.98 5.94 5.97 50.43 96.51 87.30
14-16 .59 .00 69.47 69.55 5.04 7.17 50.50 95.67 89.39

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

33.0¢

TEST: 281
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 AI, %:
Water Num. : 6-2nd Type: Process % 93.20
Num. : 5-2nd Type: Deep Well % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pE  Turbid. sec. % pH
1 .39 .00 15 20 8.6 1 60 16.12 8.5
2 .40 .00 15 20 8.5 1 60 15.46 8.5
3 . 40 .00 15 20 8.4 2 60 15.33 8.4
4 .40 .00 15 20 8.9 2 60 15.25 8.6
5 .40 .00 15 20 8.7 2 60 15.11 8.6
6 .39 .00 15 20 8.6 3 60 15.19 8.6
7 .40 .00 15 20 8.7 3 60 14.93 8.6
8 .39 .00 15 20 8.6 3 60 15.00 8.7
9 .58 .00 15 20 8.0 2 60 15.02 8.0
10 .59 .00 15 20 7.9 3 60 14.39 8.0
11 .57 .00 15 20 7.9 3 60 14.64 8.1
12 .57 .00 15 20 8.1 2 60 14.91 8.2
7-8 .39 .00 15 20 8.6 3 60 14.96 8.6
11-12 .57 .00 15 20 8.0 3 60 14.78 8.2



TEST: 281 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Cale.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .39 .00 77.69

2 .40 .00 74.96

3 .40 .00 74.03

4 . 40 .00 73.78

5 .40 .00 72.82

6 .39 .00 72.52

7 .40 .00 71.99

8 .39 .00 71.49

9 .58 .00 70.19

10 .59 .00 68.75

11 .57 .00 67.98

12 .57 .00 68.29
7-8 .39 .00 71.74 68.04 7.14 4.44 50.06 97.49 84.48
11-12 .57 .00 68.14 69.66 4,56 7.05 49,71 95.48 90.58

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 282

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 AI, %: 33.0¢
Water Num. : 6-2nd Type: Process % 93.20
Num., ¢ 6-2nd Type: Process % 6.80

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .40 .00 15 20 8.5 1 60 15.91 8.4
2 .40 .00 15 20 8.4 1 60 15.46 8.4
3 .41 .00 15 20 8.3 2 60 15.03 8.3
4 .40 .00 15 20 8.8 2 60 15.09 8.5
5 .39 .00 15 20 8.6 3 60 15.13 8.5
6 .40 .00 15 20 8.5 3 60 14.97 8.5
7 .39 .00 15 20 8.6 3 60 15.01 8.5
8 .39 .00 15 20 8.5 3 60 15.10 8.6
9 .58 .00 15 20 7.3 2 60 14.56 7.4
10 .58 .00 15 20 7.4 3 60 14.78 7.5
11 .57 .00 15 20 7.3 3 60 14.79 7.5
12 .57 .00 15 20 7.3 3 60 14.82 7.5
6-8 .39 .00 15 20 8.5 3 60 15.02 8.5
11-12 .57 .00 15 20 7.3 3 60 7.22 7.5



TEST: 282 Continued
RESULTS:
CONC. (non float) Head Percent

Froth Cale. -
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. Ib/TF 1b/TF % % % % % Recovery Reject

1 . 40 .00 77.02

2 .40 .00 74.59

3 .41 .00 74.21

4 . 40 .00 73.11

5 .39 .00 72.36

6 . 40 .00 71.97

7 .39 .00 71.98

8 .39 .00 72.20

9 .58 .00 67.91

10 .58 .00 68.86

11 .57 .00 68.32

12 .57 .00 68.37
6-8 .39 .00 72.05 68.13 6.74 5.05 50.50 97.21 85.28
11-12 .57 .00 68.34 69.70 4,66 7.45 49.99  95.28 90.35

TEST NOTES AND OBSERVATIONS:

pH meter problems for this test.



EXHIBIT 2

FLOTATION TESTS

TEST: 283

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 AI, %: 33.0¢
Water Num. : 6-2nd Type: Process % 93,20
Num. : 7-2nd Type: Surface % 6.80

TEST CONDITIONS:

Conditioning Flotation

Stage Amine Other Time Solids Time  Solids
No. lb/TF 1b/TF sec, % pE  Turbid. sec, % pH
1 .39 .00 15 20 8.5 1 60 16.21 8.4
2 .39 .00 15 20 8.4 1 60 15.62 8.4
3 .39 .00 15 20 8.3 2 60 15.28 8.3
4 .41 .00 15 20 8.8 2 60 15.19 8.5
5 .39 .00 15 20 8.6 3 60 15.42 8.5
6 .39 .00 15 20 8.5 3 60 15.12 8.5
7 .39 .00 15 20 8.6 3 60 15.26 8.5
8 .39 .00 15 20 8.5 3 60 15.12 8.6
9 .59 .00 15 20 8.5 3 60 14.48 8.6
10 .59 .00 15 20 8.6 3 60 14.35 8.6
11 .59 .00 15 20 8.6 3 60 14,42 8.6
12 .60 .00 15 20 8.6 3 60 14.30 8.6
7-8 .39 .00 15 20 8.5 3 60 15.19 8.5
10-12 .59 .00 15 20 8.6 3 60 14.36 8.6



TEST: 283 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Cale. A
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .39 .00 77.84
2 .39 .00 73.52
3 .39 .00 72.45
4 .41 .00 76.58
5 .39 .00 73.14
6 .39 .00 72.59
7 .39 .00 71.86
8 .39 .00 71.27
9 .59 .00 68.73
10 .59 .00 68.69
11 .59 .00 68.74
12 .60 .00 68.58
7-8 .39 .00 71.56  68.08 6.46 5.16 50.19 97.08 85.99
10-12 .59 .00 68.67 69.46 4.84 7.21 49.96 95.48 89.93

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: ' 284

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, % 48.24 AI, %: 33.0¢
Water Num. : 6-2nd Type: Process % 93.20
Num. : 8-2nd Type: Pit % 6.80
TEST CONDITIONS:
Conditioning Flotation

Stage Amine Other Time Solids Time Solids
No. lb/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .39 .00 15 20 7.5 1 60 16.12 7.5
2 .39 .00 15 20 7.4 1 60 15.56 7.4
3 .40 .00 15 20 7.4 2 60 14.89 7.4
4 .40 .00 15 20 7.3 2 60 14.58 7.4
5 .40 .G0 15 20 7.3 2 60 14.67 7.2
6 .40 .00 15 20 7.2 3 60 14.63 7.2
7 . 40 - .00 15 20 7.3 3 60 14.72 7.3
8 .39 .00 15 20 7.1 3 60 15.03 7.1
9 .60 .00 15 20 7.0 3 60 14,38 7.2
10 .60 .00 15 20 7.1 3 60 14.28 7.3
11 .59 .00 15 20 7.1 3 60 14.30 7.3
12 .60 .00 15 20 7.1 4 60 14.31 7.2
6-8 .39 .00 15 20 7.2 3 60 14.79 7.2
11-12 .59 .00 15 20 7.1 3 60 14.31 7.2



TEST: 284 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .39 .00 76.93

2 .39 .00 73.90

3 . 40 .00 72.23

4 .40 .00 70.99

5 .40 .00 70.52

6 .40 .00 70.75

7 .40 .00 7G.47

8 .39 .00 71.00

9 .60 .00 69.50

10 .60 .00 68,94

11 .59 .00 68.20

12 .60 .00 68.64
6-8 .39 .00 70.74 68.57 6.00 5.72 50.18 96.67 87.14
11-12 .59 .00 68.42 69.33 4,96 7.34 49.75 95.34 89.72

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 285

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

'SAMPLES : Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 BRI, %: 33.00
Water Num. : 6-2nd Type: Process % 93.20
Num. : 22 Type: Bartow E. % 6.80

TEST CONDITIONS:

Conditioning Flotation

Stage Amine Other Time Solids Time Solids

No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1l .39 .00 15 20 7.2 1 60 15.79 7.3
2 .39 .00 15 20 7.0 1 60 15.56 7.0
3 . 40 .00 15 20 7.1 2 60 14.66 7.1
4 .40 .00 15 2 7.1 2 60 14.64 7.1
5 .40 .00 15 20 7.0 3 60 14,79 7.1
6 .40 .00 15 20 7.0 2 60 14.65 7.1
7 .40 .00 15 20 7.1 3 60 14.57 7.2
8 .40 .00 15 2 7.1 3 60 14.47 7.2
9 .60 .00 15 20 7.0 3 60 14,45 7.1
10 .59 .00 15 20 6.9 3 60 14.60 7.0
11 . 60 .00 15 20 6.9 4 60 14.40 7.0
12 .60 .00 15 20 6.9 4 60 14.42 7.0
7-8 . 40 .00 15 20 7.1 3 60 14.52 7.2

11-12 .60 .00 15 20 6.9 4 60 14.41 7.0



TEST: 285 Continued
RESULTS:
CONC, (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL  Imsol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .39 .00 75.65
2 .39 .00 73.13
3 .40 .00 71.28
4 . 40 .00 71.53
5 .40 .00 71.34
6 .40 .00 70.91
1 .40 .00 70.78
. 8 . 40 .00 70.28
9 .60 .00 69.88
10 .59 .00 69.98
11 .60 .00 69.55
12 .60 .00 69.25
7-8 .40 .00 70.53 68.50 6.24 6.01 50.08 96.46 86.66
11-12 .60 .00 69.40  69.33 4.94 6.49 50.10 96.04 89.61

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT

2

FLOTATION TESTS

28.48

TEST: 286
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, %: 52.33 AI, %:
Water Num. : 13-2nd  Type: Deep Well % 93.20
Num.: 13-2nd  Type: Deep Well % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time  Solids
No. lb/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .42 .00 15 20 7.2 1 60 14.86 7.1
2 .41 .00 15 20 7.0 1 60 14.69 7.0
3 .41 .00 15 20 6.9 1 60 14.51 6.9
4 .41 .00 15 20 6.9 2 60 14.58 6.9
5 .42 .00 15 20 6.9 2 60 14.17 7.0
6 .42 .00 15 20 6.9 2 60 14.03 6.9
7 .42 .00 15 20 7.0 3 60 13.92 7.0
8 .41 .00 15 20 7.0 3 60 14,33 7.1
9 21 .00 15 20 6.9 2 60 15.00 6.7
10 .20 .00 15 20 6.6 2 60 15.13 6.6
11 .21 .00 15 20 6.6 2 60 15.07 6.6
12 .20 .00 15 20 6.6 2 60 14.95 6.6
7-8 .42 .00 15 20 7.0 3 60 14.13 7.0
10-11 .21 .00 15 20 6.6 2 60 15.10 6.6



TEST: 286 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. I1b/TF 1b/TF % % % % % Recovery Reject
1 .42 .00 75.89
2 .41 .00 73.45
3 .41 .00 72.23
4 .41 .00 72.42
5 .42 .00 71.34
6 .42 .00 70.59
7 .42 .00 71.11
8 .41 .00 71.37
9 .21 .00 74.91
10 .20 .00 75.22
11 .21 .00 75.37
12 .20 .00 73.96
7-8 .42 .00 71.24 72.19 3.18 15.36 55.85 92.09 92.05
10-11 .21 .00 75.29 71.36 4.30 11.45 56.56 95.00 88.63

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

28, 4¢

TEST: 287
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, %: 52.33 AI, %:
Water Num. : 14-2nd Type: Process % 93.20
Num. : 13-2nd  Type: Deep Well % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF Ib/TF sec. % pH  Turbid. sec.. % pH
1 .41 .00 15 20 7.2 1 60 15.14 7.1
2 .41 .00 15 20 7.0 1 60 14,95 7.0
3 .41 .00 15 20 7.0 2 60 15.00 7.0
4 .41 .00 15 20 6.9 2 60 14.81 6.9
5 .41 .00 15 20 6.9 2 60 14.70 6.9
6 .42 .00 15 20 6.9 2 60 14.57 6.9
7 .41 .00 15 20 6.9 3 60 14.61 6.9
8 .41 .00 15 20 6.8 3 60 14.49 6.9
9 .20 .00 15 20 6.6 2 60 15.69 6.5
10 .20 .00 15 20 6.5 2 60 15.48 6.5
11 .20 .00 15 20 6.5 2 60 15.20 6.5
12 .20 .00 15 20 6.5 2 60 15.24 6.5
7-8 .41 .00 15 20 6.9 3 60 14.55 6.9
11-12 .20 .00 15 20 6.5 2 60 15.22 6.5



TEST: 287 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF lb/TF % % % % % Recovery Reject

1 .41 .00 75.80

2 .41 .00 75.08

3 .41 .00 74.04

4 .41 .00 74.03

5 .41 .00 73.16

6 .42 .00 73.50

7 .41 .00 72.74

8 .41 .00 72.64

9 .20 .00 75.04

10 .20 .00 74.61

11 .20 .00 73.70

12 .20 .00 73.35
7-8 .41 .00 72.69 71.41 3.36 12.00 55.19 94.06 91.42
11-12 .20 .00 73.53 70.66 4,58 10.64 54.77 94.86 88.18

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT

2

FLOTATION TESTS

28.48

TEST: 288
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num, : 3-2nd Mine: 3 BPL, %: 52.33 AI, %:
Water Num. : 14-2nd  Type: Process % 93.20
Num. : 14-2nd  Type: Process % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec, % pH
1 .31 .00 15 20 6.9 1 60 15.24 6.8
2 .31 .00 15 20 6.4 1 60 14.92 6.3
3 .31 .00 15 20 6.3 2 60 14.86 6.3
4 .31 .00 15 20 6.3 2 60 14.63 6.3
5 .31 .00 15 20 6.3 3 60 14.88 6.2
6 31 .00 15 20 6.2 2 60 14.89 6.2
7 .31 .00 15 20 6.3 3 60 14,77 6.2
8 .30 .00 15 20 6.2 3 60 15.14 6.2
9 .20 .00 15 20 6.9 2 60 15.57 6.7
10 .20 .00 15 20 6.5 3 60 15.34 6.5
11 .19 .00 15 20 6.5 3 60 15.86 6.4
12 .19 .00 15 20 6.4 3 60 15.80 6.3
8 .30 .00 15 20 6.2 3 60 15.14 6.2
11-12 .19 .00 15 20 6.5 3 60 15.83 6.4



EXHIBIT 2

FLOTATION TESTS

TEST: 289

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num, : 3-2nd Mine: 3 BPL, %: 52.33 AI, %: 28.48
Water Num. : 14-2nd  Type: Process % 93.20
Num. : 15-2nd  Type: Surface % 6.80

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .30 .00 15 20 6.2 1 60 15.56 6.2
2 .31 .00 15 20 6.3 1 60 15.10 6.2
3 .30 .00 15 20 6.2 2 60 15.22 6.2
4 .30 .00 15 20 6.2 2 60 15.46 6.2
5 .30 .00 15 20 6.2 2 60 15.23 6.2
6 .31 .00 15 20 6.2 3 60 15.19 6.2
7 .31 .00 15 20 6.2 3 60 15.10 6.3
8 .31 .00 15 20 6.3 3 60 14.79 6.2
9 .21 .00 15 20 6.7 2 60 15.46 6.7
10 .20 .00 15 20 6.5 3 60 15.54 6.5
11 .20 .00 15 20 6.4 3 60 15.36 6.4
12 .20 .00 15 20 6.4 3 60 15.15 6.4
8 .31 .00 15 20 6.3 3 60 14.79 6.2
11-12 .20 .00 15 20 6.4 3 60 15.25 6.4



EXHIBIT 2

FLOTATION TESTS

TEST: 291

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, %: 52.33 AI, % 28.48
Water Num. : 14-2nd  Type: Process % 93.20
Num, : 22 Type: Bartow % 6.80

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .30 .00 15 20 6.4 1 60 15.40 6.3
2 .30 .00 15 20 6.3 2 60 15.21 6.2
3 .30 .00 15 20 6.2 2 60 15.51 6.2
4 .29 .00 15 20 6.3 2 60 15.57 6.3
5 .30 .00 15 20 6.2 2 60 15.19 6.2
6 .30 .00 15 20 6.2 3 60 15.38 6.2
7 .30 .00 15 20 6.5 2 60 15.30 6.6
8 .30 .00 15 20 6.5 2 60 15.36 6.5
9 .20 .00 15 20 6.5 3 60 15.52 6.4
10 .20 .00 15 20 6.4 3 60 15.50 6.3
11 .20 .00 15 20 6.4 3 60 15.34 6.4
12 .20 .00 15 20 6.4 3 60 15.49 6.3
6-8 .30 .00 15 20 6.4 2 60 15.35 6.4
11-12 .20 .00 15 20 6.4 3 60 15.41 6.3



EXHIBIT 2

FLOTATION TESTS

TEST: 292

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num.:  4-2nd Mine: 4 BPL, %: 66.73 AI, %: 9.68
Water Num. : 17-2nd  Type: Deep Well % 93,20
Num. : 17-2nd  Type: Deep Well % 6.80

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. lb/TF lb/TF sec. % pH  Turbid. sec. % pH
1 .29 .00 15 20 6.5 2 60 18.70 6.4
2 .29 .00 15 20 6.4 2 60 18.73 6.3
3 .30 .00 15 20 6.3 3 60 18.43 6.3
4 .29 .00 15 20 6.4 3 60 19.02 6.3
5 .30 .00 15 20 6.4 3 60 18.30 6.3
6 .29 .00 15 20 6.4 4 60 18.54 6.3
7 .30 .00 15 20 6.3 4 60 18.33 6.3
8 .30 .00 15 20 6.4 4 60 18.21 6.3
9 .19 .00 15 20 6.8 3 60 18.78 6.6
10 .20 .00 15 20 6.6 3 60 18.74 6.6
11 .20 .00 15 20 6.6 4 60 18.75 6.6
12 .20 .00 15 20 6.6 4 60 18.83 6.6
7-8 .30 .00 15 20 6.4 4 60 18.27 6.3
12 .20 .00 15 20 6.6 4 60 18.83 6.6



TEST: 292 Continued
RESULTS:
CONC. (non float) Head Percent
: Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .29 .00 91.36
2 .29 .00 91.21
3 .30 .00 91.30
4 .29 .00 91.13
5 .30 .00 91.13
6 .29 .00 90.66
7 .30 .00 90.67
8 .30 .00 90.43
9 .19 .00 88.66
10 .20 .00 92.01
11 .20 .00 91.67
12 .20 .00 92.12
7-8 .30 .00 90.55 72.74 2.66 16.26 67.40 97.72 75.12
12 .20 .00 92.12 71.89 3.92 14.57 67.37 98.30 62.69

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 293

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, %: 66.73 AI, %: 9.68
Water Num. : 18-2nd Type: Process % 93.20
Num. : 17-2nd  Type: Deep Well % 6.80

TEST CONDITIONS:

Conditioning Flotation

Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .29 .00 15 20 6.2 1 60 19.00 6.0
2 .29 .00 15 20 6.0 2 60 18.87 6.0
3 .30 .00 15 20 6.0 2 60 18.25 6.0
4 .30 .00 15 20 6.1 3 60 18.60 6.1
5 .30 .00 15 20 6.1 3 60 18.55 6.1
6 .29 .00 15 20 6.2 4 60 18.71 6.1
7 .30 .00 15 20 6.2 4 60 18.36 6.2
8 .29 .00 15 20 6.3 4 60 18.68 6.2
9 .19 .00 15 20 6.7 3 60 19.12 6.7
10 .20 .00 15 20 6.7 4 60 18.92 6.7
11 .19 .00 15 20 6.7 4 60 18.89 6.7
12 .19 .00 15 20 6.7 5 60 18.94 6.7
7-8 .30 .00 15 20 6.3 4 60 18.52 6.2
11-12 .19 .00 15 20 6.7 5 60 18.92 6.7



TEST: 293 Continued
RESULTS:
CONC. (non float) Head Percent
‘ Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .29 .00 92.77

2 .29 .00 91.71

3 .30 .00 91.38

4 .30 .00 91.33

5 .30 .00 91.02

6 .29 .00 81.22

7 .30 .00 30.65

8 .29 .00 90.83

9 .19 .00 92.60

10 .20 .00 92.61

11 .19 .00 91.93

12 .19 .00 91.92
7-8 .30 .00 90.74 72.65 2.78 15.23 67.33 97.91 73.94
11-12 .19 .00 81.92 71.97 3.40 13.81 67.27 98.34 67.71

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

9,

68

TEST: 294
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num, : 4-2nd Mine: 4 BPL, %: 66.73 AI, %:
Water Num, : 18-2nd Type: Process % 93.20
Num. : 18-2nd  Type: Process % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. lb/TF l1b/TF sec. % pH  Turbid. sec, % pH
1 .29 .00 15 20 6.1 1 60 19.10 6.0
2 .29 .00 15 20 6.0 2 60 18.96 6.0
3 .29 .00 15 20 6.2 2 60 18.84 6.1
4 .30 .00 15 20 6.1 3 60 18.59 6.1
5 .29 .00 15 20 6.1 3 60 18.71 6.0
6 .29 .00 15 20 6.2 4 60 19,04 6.1
7 .29 .00 15 20 6.1 4 60 18.83 6.1
8 .29 .00 15 20 6.1 4 60 18.84 6.1
9 .20 .00 15 20 7.3 4 60 18.63 7.3
10 .20 .00 15 20 7.2 4 60 18.62 7.2
11 .20 .00 15 20 7.1 5 60 18,79 7.1
12 .20 .00 15 20 7.1 5 60 18.70 7.1
7-8 .29 .00 15 20 6.1 4 60 18.84 6.1
11-12 .20 .00 15 20 7.1 5 60 18.74 7.1



TEST: 294 Continued
RESULTS:
CONC. (non float) Head Percent
: Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .29 .00 92.86

2 .29 .00 91.85

3 .29 .00 91.70

4 .30 .00 91.40

5 .29 .00 91.22

6 .29 .00 91.17

7 .29 .00 91.46

8 .29 .00 91,23

9 .20 .00 91.85

10 .20 .00 91,84

11 .20 .00 92.16

12 .20 .00 92.19
7-8 .29 .00 91.35 72.26 2.88 14.01 67.22 98.20 72.82
11-12 .20 .00 92.17 71.69 3.82 13.55 67.14 98.42 63.63

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 285

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, %: 66.73 AI, %: 9.68
Water Num, : 18-2nd  Type: Process % 93.20
Num. : 19-2nd  Type: Surface % 6.80

TEST CONDITIONS:

Conditioning Flotation

Stage Amine Other Time Solids Time Solids
No. lb/TF lb/TF sec. % pH  Turbid. sec. % pH
1 .29 .00 15 20 6.6 1 60 19.14 6.5
2 .29 .00 15 20 6.5 2 60 19.03 6.5
3 .30 .00 15 20 6.5 3 60 18.69 6.5
4 .29 .00 15 20 6.6 3 60 15.09 6.6
5 .29 .00 15 20 6.7 4 60 18.95 6.7
6 .30 .00 15 20 7.2 4 60 18.65 7.0
7 .29 .00 15 20 7.0 4 60 18.65 7.0
8 .29 .00 15 20 6.9 5 60 18.86 6.9
9 .19 .00 15 20 7.3 5 60 19.47 7.3
10 .20 .00 15 20 7.3 5 60 18.95 7.3
11 .19 .00 15 20 7.2 5 60 19.43 7.2
12 .20 .00 15 20 7.2 5 60 18.91 7.2
7-8 .29 .00 15 20 7.0 4 60 18.75 7.0
11-12 .19 .00 15 20 7.2 5 60 19.17 7.2



TEST: 295 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Cale.

Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % Recovery Reject

1 .29 .00 92.74

2 .29 .00 92.15

3 .30 .00 91.72

4 .29 .00 92.02

5 .29 .00 91.94

6 .30 .00 91.57

7 .29 .00 91.21

8 .29 .00 91.06

9 .19 .00 91.75

10 .20 .00 92.44

11 .19 .00 92.53

12 .20 .00 92.74
7-8 .29 .00 91.14 72.54 3.10 15.08 67.45 98.02 70.81
11-12 .19 .00 92.63 72.08 4.02 14.20 67.82 98,46 61.53

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

9.

68

TEST: 296
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, %: 66.73 AI, %:
Water Num, : 18-2nd  Type: Process % 93.20
Num. : 20-2nd  Type: Pit % 6.80
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Qther Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .29 .00 15 20 7.9 1 60 19.28 7.9
2 .29 .00 15 20 7.9 2 60 19,22 8.0
3 .29 .00 15 20 7.9 3 60 19.45 8.1
4 .29 .00 15 20 8.0 3 60 19.12 8.2
5 .29 .00 15 20 8.2 4 60 19.24 8.4
6 .29 .00 15 20 8.1 4 60 19.06 8.3
7 .29 .00 15 20 8.2 5 60 19.24 8.4
8 .30 .00 15 20 8.3 5 60 18.74 8.5
9 .20 .00 15 20 8.3 5 60 19.08 8.5
10 .20 .00 15 20 8.5 5 60 19.39 8.6
11 .20 .00 15 20 8.6 5 60 19,30 8.7
12 .20 .00 15 20 8.6 5 60 19.30 8.6
6-8 .29 .00 15 20 8.2 5 60 19.01 8.4
11-12 .20 .00 15 20 8.6 5 60 19.30 8.6



TEST: 296 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF lb/TF % % % % % Recovery Reject

1 .29 .00 92.172

2 .29 .00 92.25

3 .29 .00 92.72

4 .29 .00 92.74

5 .29 .00 93.24

6 .29 .00 92.03

7 .29 .00 92.01

8 .30 .00 92.12

9 .20 .00 93.49

10 .20 .00 94,73

11 .20 .00 95.40

12 .20 .00 95.83
6-8 .29 .00 92.05 72.37 3.42 12.81 67.64 98.49 67.48
11-12 .20 .00 95.62 69.92 6.68 16.63 67.58 98.92 34.02

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 297

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Presh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, % 66.73 AI, %: 9.68
Water Num. : 18-2nd  Type: Process % 93.20
Num. : 22-2nd  Type: Bartow % 6.80
TEST CONDITIONS:
Conditioning Flotation

Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .30 .00 15 20 8.5 1 60 18.90 8.5
2 .30 .00 15 20 8.4 2 60 18.60 8.5
3 .29 .00 15 20 8.3 2 60 18.68 8.4
4 .29 .00 15 20 8.5 3 60 18.56 8.3
5 .29 .00 15 20 8.3 3 60 18.69 8.3
6 .29 .00 15 20 8.3 3 60 18.87 8.3
7 .29 .00 15 20 8.2 4 60 18.68 8.2
8 .29 .00 15 20 8.2 4 60 18.67 8.2
9 .20 .00 15 20 8.2 4 60 18.83 8.2
10 .19 .00 15 20 8.2 4 60 18.83 8.2
11 .19 .00 15 20 8.2 4 60 19.17 8.2
12 .19 .00 15 - 20 8.2 4 60 18.85 8.2
7-8 .29 .00 15 20 8.2 4 60 18.67 8.2
11-12 .19 .00 15 20 8.2 4 60 19.01 8.2



TEST: 297 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .30 .00 93.10

2 .30 .00 91.84

3 .29 .00 91.28

4 .29 .00 90.84

5 .29 .00 91.05

6 .29 .00 91.49

7 .29 .00 91.26

8 .29 .00 90.95

9 .20 .00 91.69

10 .19 .00 91.48

11 .19 .00 91.81

12 .19 .00 91.66
7-8 .29 .00 91.11 72.45 2.82 15,32 67.37 97.98 73.46
11~-12 .19 .00 91.73 72.08 3.34 14.84 67.35 98.18 68,35

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 298

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num, : 1-2nd Mine: 1 BPL, % 48,24 AI, %: 33,00
Water Num. : Bm.Rec. Type: Am.Rec. % 60.00
Num, : 5-2nd Type: Deep Well % 40.00
TEST CONDITIONS:
Conditioning : Flotation
Stage Amine Other Time Solids Time Scolids

No. 1b/TF 1b/TF sec, % pH  Turbid. sec. % pH
1 .38 .00 15 20 7.6 1 60 15.81 7.1

2 .38 .00 15 20 7.0 1 60 15.45 6.9

3 .39 .00 15 20 7.0 2 60 15.33 7.0

4 .39 .00 15 20 7.1 2 60 15.14 7.1

5 .39 .00 15 20 7.0 2 60 15.09 7.1

6 .38 .00 15 20 7.1 2 60 15.27 7.2

7 .38 .00 15 20 7.1 3 60 15.38 6.9

8 .38 .00 1 20 6.7 3 60 15.46 6.8

9 .60 .00 15 20 6.8 3 60 14.40 6.8
10 .60 .00 15 20 6.8 3 60 14,27 6.8
11 .60 .00 15 20 6.8 3 60 14.32 6.8
12 .60 .00 15 20 6.8 3 60 14.46 6.8
7-8 .38 .00 15 20 6.9 3 60 15.42 6.9
11-12 .60 .00 15 20 6.8 3 60 14.39 6.8



TEST: 298 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .38 .00 73.20

2 .38 .00 71.95

3 .39 .00 72.32

4 .39 .00 71.84

5 .39 .00 71.61

6 .38 .00 71.38

7 .38 .00 70.99

8 ,38 .00 71.28

9 .60 .00 69.72

10 .60 .00 £9.46

11 .60 .00 69.71

12 .60 .00 69.78
7-8 .38 .00 71.14  68.26 6.02 5.33 50.10 96.93 87.02
11-12 .60 .00 69.75 68.43 5.26 4,94 49,22 96.96 88.88

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 299

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 AI, %: 33.00
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num, : 6-2nd Type: Process % 40.00

TEST CONDITIONS:

Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .38 .00 15 20 6.8 1 60 15.80 6.7
2 .39 .00 15 20 £.8 1 60 15.30 6.7
3 .39 .00 15 20 6.7 2 60 15,12 6.7
4 .38 .00 15 20 6.7 2 60 15.43 6.7
5 .38 .00 15 20 6.7 2 60 15.30 6.7
6 .38 .00 15 20 6.7 2 60 15.16 6.7
7 .39 .00 15 20 6.7 3 60 15.00 6.6
8 .38 .00 15 20 6.6 3 60 15.36 6.6
9 .58 .00 15 20 6.8 3 60 14.92 6.7
10 .61 .00 15 20 6.8 3 60 14.32 6.7
11 .60 .00 15 20 6.8 3 60 14.40 6.7
12 .60 .00 15 20 6.8 3 60 14.33 6.7
7-8 .38 .00 15 20 6.7 3 60 15.18 6.6
12 .60 .00 15 20 6.8 3 60 14.33 6.7



TEST: 299 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Cale,
Stage Amine Other  Weight BPL Insocl. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .38 .00 73.47
2 .39 .00 71.98
3 .39 .00 71.42
4 .38 .00 71.60
5 .38 .00 70.85
6 .38 .00 70.74
7 .39 .00 70.40
8 .38 .00 71.40
9 .58 .00 70.35
10 .61 .00 69.88
11 .60 .00 69,83
12 .60 .00 69.53
7-8 .38 .00 70.90 67.98 5.82 5.42 49.78  96.83 87.50
12 .60 .00 69.53 68.22 5.24 4.94 48,94 96,92 88.96

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 300

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315,

SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, % 48.24 AI, %: 33,00
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 7-2nd Type: Surface % 40.00
TEST CONDITIONS:
Conditioning Flotation

Stage Amine Other Time Solids Time  Solids
No. 1b/TF lb/TF sec. % pH  Turbid. sec. % pH
1 .38 00 15 20 6.8 1 60 16.51 6.7
2 .38 .00 15 20 6.7 2 60 15.90 6.7
3 .39 .00 15 20 6.7 2 60 15.37 6.7
4 .39 .00 15 20 6.8 2 60 15.33 6.6
5 .38 .00 15 20 6.6 3 60 15.861 6.6
6 .39 .00 15 20 6.5 3 60 15.27 6.5
7 .38 .00 15 20 6.6 3 60 15.58 6.6
8 .38 .00 15 20 6.6 3 60 15.39 6.6
9 .58 .00 15 20 6.7 3 60 14.76 6.7
10 .60 .00 15 20 6.7 4 60 14.21 6.7
11 .60 .00 15 20 6.7 4 60 14.20 6.7
12 .59 .00 15 20 6.7 4 60 14.49 6.7
7-8 .38 .00 15 20 6.6 3 60 15.48 6.6
12 .59 .00 15 20 6.7 4 60 14.49 6.7



TEST: 300 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .38 .00 77.07
2 .38 .00 74.05
3 .39 .00 73,06
4 .39 .00 72.45
5 .38 .00 72.04
6 .39 .00 71.63
7 .38 .00 72.09
8 .38 .00 72.05
9 .58 .00 69.56
10 .60 .00 68.96
11 .60 .00 68.35
12 .59 .00 69.06
7-8 .38 .00 72.07 66.80 7.56 5.51 49.68 96.90 83.49
12 .59 .00 69.06 68.26 5.02 5.51 48.85 96.51 89.49

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

33.00

TEST: 301
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 AI, %:
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 7-2nd Type: Surface % 40.00
Other: Kerosine
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Kerosine Time Solids Time  Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .38 .19 15 20 6.7 1 60 16.01 6.7
2 .39 .19 15 20 6.7 2 60 15.41 6.6
3 .39 .19 15 20 6.6 2 60 15.18 6.6
4 .38 .19 15 20 6.6 3 60 15.49 6.6
5 .39 .19 15 20 6.6 3 60 15.13 6.6
6 .39 .19 15 20 6.6 3 60 15.09 6.6
7 .39 .19 15 20 6.6 3 60 15.15% 6.6
8 .38 .19 15 2 6.6 3 60 15.30 £.6
9 .58 .19 15 20 6.6 3 60 14.89 6.6
10 .59 .20 15 20 6.6 3 60 14.55 6.6
11 .59 .20 15 20 6.6 3 60 14.53 6.6
12 .58 .19 15 20 6.6 3 60 14.60 6.6
7-8 .38 .19 15 20 6.6 3 60 15.23 6.6
11-12 .58 .19 15 20 6.6 3 60 14.56 6.6



TEST: 301 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Cale.

Stage Amine Kerosine Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .38 .19 75.29

2 .39 .19 72.44

3 .39 .19 71.83

4 .38 .19 72.23

5 .39 .19 71.55

6 .39 .19 71.33

7 .39 .19 71.16

8 .38 .19 71.31

9 .58 .19 69.52

10 .59 .20 69.03

11 .59 .20 68.81

12 .58 .19 68.51
7-8 .38 .19 71.24 67.12 £.94 6.25 49.61 96,38 85.02
11-12 .58 .19 68.66  68.67 5.30 8.12 49.69  94.88 88,97

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

33.00

TEST: 302
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48,24 AT, %:
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 8-2nd Type: Pit % 40.00
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time  Solids
No. lb/TF lb/TF sec, % pH  Turbid. sec. % pH
1 .38 .00 15 20 7.0 2 60 17.63 6.9
2 .39 .00 15 20 6.9 2 60 16.09 6.8
3 .39 .00 15 20 5.8 3 60 15.55% 6.9
4 .38 .00 15 20 6.9 3 60 15.62 6.8
5 .38 .00 15 20 6.9 3 60 15.71 6.8
6 .39 .00 15 20 6.8 4 60 15.42 6.8
7 .38 .00 15 20 6.8 4 60 15,43 6.8
8 .39 .00 15 20 6.8 4 60 15.27 6.8
9 .60 .00 15 20 6.9 4 60 14.53 6.8
10 .60 .00 15 20 6.8 5 60 14.77 6.7
11 .60 .00 15 20 6.8 5 60 14.76 6.7
12 .61 .00 15 20 6.8 5 60 14.65 6.7
7-8 .39 .00 15 20 6.8 4 60 15.35 6.8
10-12 .60 .00 15 20 6.8 5 14.73 6.7

60



TEST: 302 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .38 .00 82.38

2 .39 .00 75.88

3 .39 .00 73.04

4 .38 .00 73.05

5 .38 .00 72.90

6 .39 .00 72.86

7 .38 .00 72.26

8 .39 .00 2.06

9 .60 .00 70.67

10 .60 .00 71.96

11 .60 .00 71.71

12 .61 .00 71.90
7-8 .39 .00 72.16 67.12 7.52 4.81 49.77 97.31 83.56
10-12 .60 .00 71.85 66.80 7.80 4.57 49,29 97.39 83.02

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION THSTS

TEST: 303

PURPQSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num, : 1-2nd Mine: 1 BPL, % 48.24 BRI, %: 33.00
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num.: 22-2nd  Type: Bartow % 40.00
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids

No. 1b/TF 1b/TF sec. % pH  Turbid,. sec, % pH
1 . 40 .00 15 20 6.5 1 60 15.60 6.5

2 .40 .00 15 20 6.6 2 60 15.30 5.6

3 .40 .00 15 20 6.6 2 60 15.26 6.6

4 .40 .00 15 20 6.7 2 60 14.75 6.6

5 . 40 .00 15 20 6.6 2 60 14.81 6.6

6 .40 .00 15 20 6.6 3 60 14.83 6.6

7 .40 .00 15 20 6.6 3 60 15.06 6.6

8 .40 .00 15 20 6.6 3 60 15.09 6.5

9 .60 .00 15 20 6.6 3 60 14.82 6.6
10 .60 .00 15 20 6.6 4 60 14.78 6.6
11 .60 .00 15 20 6.6 4 60 14.76 6.6
12 .59 .00 15 20 6.6 4 60 14.83 6.6
7-8 .40 .00 15 20 6.6 3 60 15.07 6.6
11-12 .59 .00 15 20 6.6 4 60 14.79 6.6



TEST: 303 Continued
RESULTS:
CONC. {non float) Head Percent
Froth Cale.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .40 .00 75.67

2 .40 .00 74.44

3 .40 .00 73.36

4 .40 .00 72.39

5 .40 .00 72.06

6 .40 .00 2.48

7 .40 .00 73.01

8 . 40 .00 73.30

9 .60 .00 71.52

10 .60 .00 71.26

11 .60 .00 71.17

12 .59 .00 71.14
7-8 .40 .00 73.15 66.69 8.36 3.82 49,81 97.94 81.47
11-12 .59 .00 71.15 67.12 7.26 5.42 49,32 96.83 84,35

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

28.48

TEST: 304
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, %: 52.33 AI, %:
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 13-2nd  Type: Deep Well % 40.00
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec, % pH  Turbid. sec, % pH
1 .40 .00 15 20 7.0 1 60 15.27 6.9
2 .40 .00 15 20 6.9 1 60 15.08 6.8
3 .40 .00 15 20 6.8 2 60 14.93 6.7
4 .39 .00 15 20 6.8 2 60 15.22 6.7
5 .40 .00 15 20 6.8 2 60 14.93 6.7
6 .40 .00 15 20 6.7 2 60 14.91 6.7
7 .39 .00 15 20 6.8 2 60 15.59 6.7
8 .39 .00 15 20 6.7 2 60 15.47 6.7
9 .49 .00 15 20 6.9 2 60 15.27 6.8
10 .49 .00 15 20 6.9 2 60 15.15 6.8
11 .49 .00 15 20 6.9 3 60 15.25 6.8
12 .50 .00 15 20 6.9 3 60 14.94 6.8
7-8 .39 .00 15 20 6.8 2 60 15.53 6.7
10-12 .49 .00 15 20 6.9 3 60 15,12 6.8



TEST: 304 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Emine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .40 .00 75.10

2 .40 .00 73.18

3 .40 .00 72.86

4 .39 .00 72.63

5 . 40 .00 73.31

6 .40 .00 72.36

7 .39 .00 73.36"

8 .39 .00 73.54

9 .49 .00 73.46

10 .49 .00 72.61

11 .49 .00 72.63

12 .50 .00 72.71
7-8 .39 .00 73.45 71.12 3,20 10.88 55.13 94.76 91.75
10-12 .49 .00 72.65 71.30 3.00 11.25 54,88  94.39 92.35

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 305

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, % 52.33 AI, %: 28.45
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num, : 14-2nd  Type: Process % 40.00
TEST CONDITIONS:
Conditioning Flotation

Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .40 .00 15 20 7.5 1 60 15.51 7.4
2 .40 .00 15 20 7.0 2 60 15.37 6.9
3 .39 .00 15 20 6.9 2 60 15.50 6.8
4 .40 .00 15 20 6.9 2 60 14.97 6.8
5 .41 .00 15 2 6.9 2 60 14.87 6.7
6 .40 .00 15 20 6.7 3 60 15.39 6.6
7 .39 .00 15 20 6.6 3 60 15.49 6.5
8 .40 .00 15 20 6.6 3 60 14.95 6.5
9 .49 .00 15 20 6.7 3 60 15.52 6.7
10 .50 .00 15 20 6.7 4 60 15.13 6.7
11 .49 .00 15 20 6.7 4 60 15.30 6.7
12 .50 .00 1 20 6.7 4 60 15.29 6.7
7-8 .40 .00 15 20 6.6 3 60 15.22 6.5
10-12 .50 .00 15 20 6.7 4 60 15.24 6.7



TEST: 305 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % Recovery Reject

1 .40 .00 74,88

2 . 40 .00 74.27

3 .39 .00 73.90

4 .40 .00 73.56

5 .41 .00 73.39

6 .40 .00 74.09

7 .39 .00 74.17

8 .40 .00 73.49

9 .49 .00 74.11

10 .50 .00 73.83

11 .49 .00 73.50

12 .50 .00 73.75
7-8 .40 .00 73.84 71.01 3.20 9.85 55.01  95.32 91.70
10-12 .50 .00 73.69 71.30 3.08 10.03 55.18 95.22 92.03

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT

2

FLOTATION TESTS

TEST: 306
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, %: 52.33 RAI, %:
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 15-2nd  Type: Surface % 40.00
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pE
1 .39 .00 15 20 6.7 g 2 60 16.1 6.6
2 .39 .00 15 20 6.6 3 60 15.74 6.6
3 .40 .00 15 20 6.6 3 60 15,39 6.5
4 .39 .00 15 20 6.6 3 60 15.72 6.5
5 .41 .00 15 20 6.6 3 60 15.15 6.6
6 .40 .00 15 20 6.6 4 60 15.60 6.5
7 .40 .00 15 20 6.6 4 60 15.54 6.5
8 .40 .00 15 20 6.6 4 60 15.33 6.5
9 .49 .00 15 20 6.7 4 60 15.65 6.6
10 .50 .00 15 20 6.7 5 60 15,35 6.6
11 .49 .00 15 20 6.7 5 60 15.49 6.6
12 .50 .00 15 20 6.7 5 60 15,14 6.6
7-8 .40 .00 15 20 6.6 4 60 15.44 6.5
10-12 .50 .00 15 20 6.7 5 15.32 6.6

60



TEST: 306 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .39 .00 76.72
2 .39 .00 75.89
3 .40 .00 75.05
4 .39 .00 75.26
5 .41 .00 74.64
6 .40 .00 75.27
7 .40 .00 74,92
8 . 40 .00 74.77
9 .49 .00 74.72
10 .50 .00 74.04
11 .49 .00 74.07
12 .50 .00 74,12
7-8 .40 .00 74.84 71.17 3.72 9.09 55.55 95.88 90.22
10-12 .50 .00 74,08 71.12 3.42 9.66 55.19 95,46 91.10

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

28,48

TEST: 3017
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, %: 52.33 AI, %:
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. ! 15-2nd  Type: Surface % 40.00
Other: Kerosine
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Kerosine Time Solids Time  Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec. % pH
1 .40 .20 18 20 7.0 2 60 15.27 7.0
2 .40 .20 15 20 6.7 3 60 14.85 6.7
3 . 40 .20 15 20 6.7 3 60 14.92 6.7
4 .38 .19 15 20 6.7 3 60 15.44 6.7
5 .39 .19 15 20 6.7 4 60 15.17 6.7
6 .38 .19 15 20 6.7 4 60 15.19 6.7
7 . 40 .20 15 20 6.6 4 60 14.72 6.6
8 .39 .19 15 20 6.6 5 60 15.06 6.6
9 .50 .20 15 20 6.6 5 60 14,70 6.6
10 .50 .20 15 20 6.6 5 60 14.46 6.6
11 .49 .20 15 20 6.6 5 60 14.66 6.6
12 .48 .15 15 20 6.6 5 60 14.72 6.6
7-8 .40 .20 15 20 6.6 4 60 14.89 6.6
11-12 .49 .20 15 20 6.6 5 60 14,69 6.6



TEST: 307 Continued

RESULTS:
CONC. (non float) Head Percent
: Froth Calc,
Stage Amine  Kerosine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 . 40 .20 13.77
2 .40 .20 72.44
3 .40 .20 72.39
4 .38 .19 71.53
5 .39 .19 71.58
6 .38 .19 70.79
7 .40 .20 71.67
8 .39 .19 71.36
9 .50 .20 70.96
10 .50 .20 70.12
11 .49 .20 70.31
M .48 .19 69.08
7-8 .40 .20 71.52 71.12 3.38 14.16 54,90 92.65 91.51
11-12 .49 .20 69.69 71.58 2.90 17.68 55.24  90.30 92.90

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

28.48

TEST: 308
PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.
SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, % 52.33 Al, %:
Water Num, : Am.Rec. Type: -Am.Rec. % 60.00
Num.: 16-2nd  Type: Pit % 40.00
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time Solids
No, 1b/TF 1b/TF sec. % pE  Turbid. sec. % pH
1 .38 .00 15 20 7.4 2 60 16.33 7.2
2 .39 .00 15 2 7.1 1 60 15.98 7.0
3 .39 .00 15 20 7.1 2 60 15.98 7.1
4 .39 00 15 2 7.1 2 60 15.88 7.2
5 .38 .00 15 20 7.2 3 60 16.17 7.2
6 .39 .00 15 2 7.3 3 60 15.87 7.3
7 .38 .00 15 20 7.3 3 60 16.26 7.3
8 .39 .00 15 20 7.4 3 60 "15.83 7.4
9 .49 .00 15 20 7.5 4 60 15.79 7.5
10 .49 .00 15 20 7.5 4 60 15.76 7.5
11 .48 .00 15 20 7.6 4 60 16.07 7.6
12 .48 .00 15 20 7.6 4 60 16.01 7.6
6-8 .39 .00 15 20 7.4 3 . 60 15.99 7.4
10-12 .48 .00 15 20 7.6 4 60 15.95 7.6



TEST: 308 Continued
RESULTS:
CONC. {non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .38 .00 76.65
2 .39 .00 76.56
3 .39 .00 76.1
4 .39 .00 75.28
5 .38 .00 75.50
6 .39 .00 76.39
7 .38 .00 75.91
8 .39 .00 75.59
9 .49 .00 75.26
10 .49 .00 74.76
11 .48 .00 74.89
12 .48 .00 74.97
6-8 .39 .00 75.96  70.73 4.06 6.66 55.33  97.11 89.17
10-12 .48 .00 74.87 71.01 3.66 7.32 55.01 96.66 90.38

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 309

PUKPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 3-2nd Mine: 3 BPL, % 52.33 AI, %: 28.48
Water Num, : Am.Rec. Type: Am.Rec. % 60.00
Num, : 22 Type: Bartow % 40.00
TEST CONDITIONS:
Conditioning Flotation

Stage Amine Other Time Solids Time  Solids
No. 1b/TF 1b/TF sec. % pH  Turbid. sec, % pH
1 . 40 .00 15 20 7.3 1 60 15,68 7.3
2 .39 .00 15 2 7.3 1 60 15.78 7.3
3 .39 .00 15 2 7.1 2 60 15.94 7.1
4 .39 .00 15 2 7.2 2 60 15.78 7.1
5 .39 .00 15 20 7.1 2 60 15.79 7.0
6 .40 .00 15 20 7.0 3 60 15.42 6.9
7 .39 .00 15 20 7.0 3 60 15.57 6.9
8 .39 .00 15 2 7.0 3 60 15.80 5.9
9 49 .00 15 20 7.1 3 60 15.49 7.0
10 .49 .00 15 20 7.0 3 60 15.50 6.9
11 .49 .00 15 20 7.0 3 60 15.42 6.9
12 .49 .00 15 20 7.0 3 60 15.56 6.9
7-8 .39 .00 15 20 7.0 3 60 15.68 6.9
10-12 .49 .00 15 20 7.0 3 60 15,49 6.9



TEST: 309 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Cale.

Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1h/TF 1b/TF % % % % % Recovery Reject

1 .40 .00 76.51

2 .39 .00 75.90

3 .39 .00 15.67

4 .39 .00 75.42

5 .39 .00 75.20

6 , 40 .00 75.09

7 .39 .00 74.88

8 .39 .00 75.54

9 .49 .00 74.28

10 .49 .00 74.45

11 .49 .00 74.25

12 .49 .00 73.90
7- .39 .00 75.21 70.73 3.90 8.63 55.33 96.13 89.70
10-12 .49 .00 74.20 71.40 3.24 9.46 55.43 95.60 91.56

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 310

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, %: 66.73 AI, %: 9.68
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 17-2nd  Type: Deep Well % 40.00
TEST CONDITIONS:

Conditioning Flotation

Stage Amine Other Time Solids Time  Solids
No. 1b/TF 1h/7F sec. % pH  Turbid. sec. % pH
1 .40 .00 15 20 7.7 3 60 18.50 7.4
2 .40 .00 15 20 7.3 3 60 18.35 7.2
3 .39 .00 15 20 7.3 4 60 18.66 7.2
4 .40 .00 15 2 7.4 4 60 18.44 7.5
5 .39 .00 15 20 7.5 4 60 18.73 7.5
6 .39 .00 15 20 7.5 4 60 18.54 7.6
7 .39 .00 15 20 7.6 5 60 18.55 7.7
8 .39 .00 15 20 7.7 5 60 18.48 7.8
9 .30 .00 15 20 7.1 5 60 18.68 7.8
10 .29 .00 15 20 7.8 5 60 19.26 7.9
11 .28 .00 15 20 7.8 5 60 19.23 7.9
12 .30 .00 15 2 7.8 5 60 18.46 7.9
6-8 .39 .00 15 20 7.6 5 60 18.52 7.7
11-12 .29 .00 15 20 7.8 5 9

60 18.84 7.



TEST: 310 Continued

RESULTS:
CONC. {non float) Head . Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL, BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .40 .00 91.32
2 . 40 .00 91.03,
3 .39 .00 90.58
4 .40 .00 90.80
5 .39 .00 90.86
6 .39 .00 20.48
7 .39 .00 90.79
8 .39 .00 90.43
9 .30 .00 91.83
10 .29 .00 91.72
11 .28 .00 91.43
12 .30 .00 91.57
6-8 .39 .00 90.56 72.91 2.36 13.68 67.32 98.08 77.92
11-12 .29 .00 91.50 72.39 2.52 13.50 67.38 98.30 76.18

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 311

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substituts
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num, : 4-2nd Mine: 4 BPL, %: 66.73 BRI, %: 9.68
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 18-2nd  Type: Process % 40.00
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time  Solids

No. 1b/TF lb/TF sec. % pH  Turbid. sec. % pH
1 .40 .00 15 20 8.0 1 60 18.62 8.1

2 .40 .00 15 20 7.9 2 60 18.58 8.1

3 .39 .00 15 20 8.0 2 60 18.64 8.1

4 .40 .00 15 20 8.1 3 60 18.30 g.2

5 .40 .00 15 20 8.2 3 60 18.47 8.3

6 .40 .00 15 20 8.2 3 60 18,32 8.3

7 .39 .00 15 20 8.3 3 60 18.92 3.4

8 .40 .00 15 2 8.3 4 60 18.32 8.4

9 .30 .00 15 20 8.3 4 60 18.37 8.4
10 .28 .00 15 20 8.4 4 60 19.44 8.5
11 .29 .00 15 20 8.4 4 60 18.80 8.5
12 .30 .00 15 2 8.4 4 60 18.69 8.5
6-8 .39 .00 15 20 8.3 3 60 18.52 8.4
11-12 .29 .00 15 20 8.4 4 60 18.74 8.5



TEST: 311 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL  Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .40 .00 92.05
2 .40 .00 91.52
3 .39 .00 91.19
4 .40 .00 90.82
5 .40 .00 90.85
6 .40 .00 91.10
7 .39 .00 91.20
8 .40 .00 90.70
g .30 .00 91.89
10 .28 .00 91.92
11 .29 .00 91.64
12 .30 .00 51.82
6-8 .39 .00 91.00 72.87 2.36 13.26 67.51 98.23 77.81
11-12 .29 .00 91.73 72.30 2.86 12.89 67.39 98.42 72.90

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 312
PURPOSE: To investigate the flotation response of amine feeds from various mines

to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num. ! 4-2nd Mine: 4.0 BPL,

% 66.73 AT, %: 9,68
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 18-2nd  Type: Process % 40.00
Other: Kerosine
TEST CONDITIONS:
Conditioning Flotation

Stage Amine  Kerosine Time Solids Time Solids
No. 1b/TF 1b/TF sec, % pH  Turbid. sec. % pH
1 .38 .19 15 20 7.3 1 60 19.01 7.2
2 .40 .20 15 2 7.1 2 60 18.43 7.0
3 .40 .20 15 20 7.0 2 60 18.25 7.0
4 .39 .20 15 2 7.0 3 60 18.50 6.9
5 .40 .20 15 .20 7.1 3 60 18.14 7.2
6 .40 .20 15 20 7.1 3 60 18.27 7.2
7 .40 .20 15 20 7.2 3 60 18.27 7.2
8 .39 .20 15 20 7.2 4 60 18.49 7.3
9 .29 19 15 20 7.3 4 60 19.02 7.4
10 .30 .20 15 20 7.3 4 60 18.1 7.4
11 .30 .20 15 20 7.3 .4 60 18.31 7.4
12 .30 .20 15 20 7.3 4 60 18.40 7.4
7-8 .39 .20 15 20 7.2 3 60 18.38 7.3
11-12 .30 .20 15 20 7.3 4 60 18.35 7.4



TEST: 312 Continued
RESULTS:
CONC. (non float) Head Percent
Froth Calc.

Stage Amine Kerosine Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject

1 .38 .19 91.22

2 .40 .20 90.60

3 .40 .20 90.32

4 .39 .20 90.78

5 .40 .20 30.03

5 .40 .20 89.9%9

7 .40 .20 90.08

8 .39 .20 90.20

9 .29 .19 90.50

10 .30 .20 90.68

1 .30 .20 90.77

12 .30 .20 91.12
7-8 .39 .20 90.14  72.67 2.36 18.31 67.31  97.32 78.02
11-12 .30 .20 90.95 72.43 2.82 15.69 67.29 97.89 73.51

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 313

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substituts
waters.Fresh samples.Final optimization tests.See also Tests 280-315,

SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, % 66.73 AL, %: 9.68
Water Num.: Am.Rec. Type: Am.Rec. % 60.00
Num. : 19-2nd  Type: Surface % 40.00
TEST CONDITIONS:
Conditioning Flotation
Stage Amine Other Time Solids Time  Solids

No. 1b/TF Ib/TF sec. % pH  Turbid. sec, % pE
1 . 40 .00 15 20 7.0 5 60 19.61 6.8

2 .40 .00 15 20 £.8 5 60 19.23 6.8

3 .39 .00 15 20 6.3 5 60 19.17 6.8

4 .40 .00 15 20 6.7 5 60 18.80 5.8

5 .38 .00 15 20 6.7 5 60 19.35 6.8

6 .38 .00 1 20 6.7 5 60 19.27 6.7

7 .39 .00 15 20 6.7 5 60 18,85 6.7

8 .39 .00 15 20 6.7 5 60 19.24 6.7

9 .29 .00 15 20 6.7 5 60 19.72 6.6
10 .29 .00 15 20 6.6 5 60 19.79 6.6
11 .30 .00 15 20 6.6 5 60 18.96 6.5
12 .29 .00 13 20 6.5 5 60 19.70 £.5
7-8 .39 .00 15 20 6.7 5 60 19.04 6.7
11-12 .29 .00 15 20 6.6 5 60 19.33 6.5



TEST: 313 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Cale,
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. lb/TF 1b/TF % % % % % Recovery Reject
1 .40 .00 97.79
2 .40 .00 95.53
3 .39 .00 94.11
4 .40 .00 93.37
5 .38 .00 92.72
& .38 .00 92.59
7 .39 .00 92,27
8 .39 .00 92.72
9 .29 .00 95. 40
10 .29 .00 95.03
11 .30 .00 94,97
12 .29 .00 94,28
7-8 .39 .00 92.50 71.45 3.58 13.92 67.13  98.44 65.79
11-12 .29 .00 94.62 70.99 4,88 13.44 67.89 98.93 52.30

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 314

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315.

SAMPLES: Feed Num, : 4-2nd Mine: 4 BPL, % 66.73 AI, %: 9.68
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num, : 20-2nd  Type: Pit % 40.00
TEST CONDITIONS:
Conditioning Flotation

Stage Amine Other Time Solids Time  Solids
No. 1b/TF Ih/TF sec. % pH  Turbid. sec. % pH
1 .40 .00 15 20 6.6 1 60 18.51 6.5
2 .40 .00 15 20 6.6 2 60 18.47 6.5
3 .39 .0¢ 15 2 6.5 2 €0 18.53 6.5
4 .40 .00 1 2 6.5 3 60 18.23 6.4
5 .39 .00 15 20 6.4 3 60 18.57 6.4
6 .39 .00 15 20 6.4 3 60 18.55 6.5
7 .40 .00 15 20 6.6 3 60 18.43 6.6
8 .39 .00 1 20 6.6 4 60 18.54 6.6
9 .29 .00 15 20 6.6 4 60 18.85 6.6
10 .29 .00 15 2 6.6 4 60 18.94 6.6
11 .29 .00 15 20 6.6 4 60 18.74 6.6
12 .30 .00 15 20 6.6 4 60 18.62 6.6
6-8 .39 .00 15 20 6.5 3 60 18.51 6.6
10-12 .29 .00 15 20 6.6 4 60 18.77 6.6



TEST: 314 Continued
RESULTS:
CONC. {(non float) Head Percent
Froth Cale.

Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF lb/TF % % % % % Recovery Reject

1 . 40 .00 91.54

2 . 40 .00 91.14

3 .39 .00 90.94

4 . 40 .00 90.57

5 .39 .00 30.65

6 .39 .00 90.81

7 .40 .00 91.05

8 .39 .00 90.71

9 .29 .00 92,29

10 .29 .00 91.85

11 .29 .00 91.47

12 .30 .00 91.66
6-8 .39 .00 90.85 72.87 2.40 14.71 67.55 98.01 77.47
10-12 .29 .00 91.66  72.39 2.70 13.35 67.47 93.35 74,43

TEST NOTES AND OBSERVATIONS:

None



EXBIBIT 2

FLOTATION TESTS

TEST: 315

PURPOSE: To investigate the flotation response of amine feeds from various mines
to recycling in Process water with various amounts and types of Substitute
waters.Fresh samples.Final optimization tests.See also Tests 280-315,

SAMPLES: Feed Num. : 4-2nd Mine: 4 BPL, % 66.73 AI, %: 9.68
Water Num. : Am.Rec. Type: Am.Rec. % 60.00
Num. : 22 Type: Bartow % 40.00
TEST CONDITIONS:
Conditioning Flotation

Stage Amine Other Time Solids Time  Solids

No. 1b/TF 1b/7F sec. % pH  Turbid. sec., % pE
1 .38 .00 15 20 6.5 1 60 19.28 6.6
2 .39 .00 15 2 6.5 1 60 18.84 6.6
3 .39 .00 15 20 6.6 2 60 18.6¢ 6.6
4 .38 .00 15 20 6.¢ 2 60 19.22 6.6
5 .40 .00 15 20 6.7 2 60 18.3%6 6.7
6 .38 .00 15 20 6.7 2 60 18.99 6.7
7 .40 .00 15 20 6.7 3 60 18.33 6.7
8 .40 .00 15 20 6.7 3 60 18.39 6.7
9 .29 .00 15 20 6.7 3 60 19.15 6.6
10 .30 .00 15 20 6.6 4 60 18.21 6.6
11 .30 .00 1 20 6.6 4 60 18.24 6.6
12 .29 .00 15 20 6.6 4 60 19.20 6.6
£-8 .39 .00 15 20 6.7 3 60 18.57 6.7

11-12 .30 .00 15 20 6.6 4 60 18.72 6.6



TEST: 315 Continued

RESULTS:
CONC. (non float) Head Percent
Froth Calc.
Stage Amine Other Weight BPL Insol. BPL BPL BPL Insol.
No. 1b/TF 1b/TF % % % % % Recovery Reject
1 .38 .00 92.03
2 .39 .00 91.36
3 .39 .00 . 91.07
4 .38 .00 90.9%6
5 .40 .00 91.21
& .38 .00 91.00
7 .40 .00 91.04
8 .40 .00 90.99
9 .29 .00 51.33
10 .30 .00 91.64
11 .30 .00 1.89
12 .29 .00 1.85
6~8 .39 .00 91.01 72.87 2.24 14.01 67.58 98.14 78.94
11-12 .30 .00 91.87 72.11 2.98 13,2¢ 67.33 98.40 71.72

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

TEST: 316-318

To investigate the flotation response of amine feed in process water
with respect to time. See also Tests 66-69,106-109 & 262-264.

SAMPLES: Feed Num. : 4 Mine: 4 BPL, %: 59.56 AIl, %: 20.00
Water  Num.: 18 Type: Process (10 Feb 1994)

TEST CONDITIONS:

Conditioning Flotation

Test Amine Time Solids Time  Solids
No. 1b/TF sec. % pH sec. % pE
316 .41 15 20 6.1 60 16.56 5.0
317 .62 15 20 6.3 60 16,23 6.2
318 .82 5 20 £.2 €0 15,79 6.1

RESULTS:
Conc. (non float) Head Percent
Froth Cale.

Test Amine  Weight BPL Insol, BPL BPL BPL Insol.
No, Ib/TF % % % % % Recovery Reject
316 .41 84.26 70.58 6.68 9,66 60.99 97.51 71.8¢
317 .62 81.66 72.17 4,08 12.61 61.25 96.22 83,34
318 .82 78.67 72.67 3,20 17,75 60.95 93,79  87.4)

TEST NOTES AND OBSERVATIONS:

None



EXHIBIT 2

FLOTATION TESTS

33.00

TEST: 319
PURPOSE: To investigate the flotation response of amine feeds in Deep Well water
modified with different chemicals using a statistical design.
SAMPLES: Feed Num. : 1-2nd Mine: 1 BPL, %: 48.24 AI, %:
Water Num.: 5-2nd Type: Deep Well
TEST CONDITIONS:
Constant:
Amine: 0.8 1lb/TF
Conditioning Time: 15 sec.
Conditioning % Solids: 20
Flotation Time: 60 sec.
Flotation % Solids: 15
Variable:
Additions,ppm pH
Stage 0B Potasium Calcium  Sodium Sodium Mag.
No. FA/FO Clay Sulfate Chloride Flouride Phos. Sulfate Cond. Float.
1 0 0 0 0 250 250 250 6.6 6.5
2 250 0 0 250 0 0 250 7.0 7.3
3 0 250 0 250 0 250 0 6.6 6.4
4 250 250 0 0 250 0 0 7.0 7.3
5 0 0 250 250 250 0 0 6.7 6.5
6 250 0 250 0 0 250 0 6.6 6.9
7 0 250 250 0 0 0 250 6.9 7.1
8 250 250 250 250 250 250 250 6.5 6.4
9 250 250 250 250 0 0 0 6.7 7.0
10 0 250 250 0 250 250 0 6.8 6.6
11 250 0 250 0 250 0 250 6.8 7.1
12 0 0 250 250 0 250 250 6.7 6.4
13 250 250 0 0 0 250 250 6.5 6.5
14 0 250 0 250 250 0 250 6.8 7.1
15 250 0 0 250 250 250 0 6.6 6.4
16 0 0 0 0 0 0 0 6.9 7.1



{EST:

319 Continued
RESULTS:
Conc. (non float) Head Percent
Froth Calc.

Test Weight BPL Insol. BPL BPL BPL Insol.
No. % % % % Recovery Reject
1 69.49 69.31 4,76 5.75 49,92 96.49 89.98
2 70.84  68.50 5.74 5.00 49.98 97.08 87.68
3 70.49 68.04 5.96 5.05 49,45 96.99 87.27
4 72.60 67.39 7.36 3.82 49.97 97.91 83.81
5 69.84 69.35 4.40 4,39 49.76 97.34 90.69
6 69.41 69.11 4,94 6.62 49,99 95.95 89.61
7 77.12 64.04 11.16 3.45 50.18 98.43 73.92
8 74.27 66.01 8.78 3.54 49,93 98.18 80.24
9 75.45 64.65 10.34 3.17 49.55 98,43 76.36
10 80.17 61.33 15.08 3.65 49,89 98.55 63.37
11 70.67 69.20 4,72 4,57 50.25 97.33 89.89
12 70.14 69.07 4.64 5.46 50,07 96.74 90.14
13 74.68 64.98 10.24 3.91 49.5?2 98.00 76.83
14 79.08 62.36 13.64 3.2 50.00 98.63 67.32
15 69.99 69.11 4,44 4,30 49,66 87.40 90.58
1 70.37 68.83 5.24 5.55 50.08 96.72 88.83

TEST NOTES AND OBSERVATIONS:

None
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