
 
 

 

 

January 27 2014 

 

 

 

Tyree Mullaney 

Regulatory Officer 

Mackenzie Valley Land and Water Board 

Email:tyree@mvlwb.com 

 

 

 

Dear Ms. Mullaney: 

 

Re:  Updated Project Description – Additional Information Required 

 

As requested, Avalon is pleased to provide the following responses to the additional information 

requirements as outlined in the MVLWB’s letter of January 22, 2014. 

 

Effluent Quality 

 

a. Avalon appreciates that the MVLWB is requesting information on the anticipated quality of each 

wastewater stream identified in Figures B.1 and B.2 of the draft Water Management Plan (also 

presented as Figures 2.2-15 and 2.2-16 in the Updated Project Description). These figures illustrate 

the most current water balance flow sheets for the predicted start-up year (year 1) and years 2-20.  

 

The wastewater streams identified in these figures are mine water, water in ore, recycled water from 

the Paste Backfill Plant, treated sewage effluent and site runoff. As noted in these figures, all of 

these wastewater streams will be directed into the Flotation Plant where they will be subject to in-

plant treatment, recycling and use in the Flotation Process stream before eventually being 

conveyed with the tailings slurry in a single pipeline discharge to the Tailings Management Facility 

(TMF).  All effluent from the TMF will be treated by the proposed water treatment prior to discharge 

to the environment.  The in plant treatment plant used to treat recycled water in the plant will use a 

similar process as the treatment plant used for the final effluent.   

 

As a result, Avalon is confident that the predicted quality of the treated tailings effluent, as currently 

presented in Table 4 of the Effluent Quality Criteria Report, is representative of the anticipated 

overall quality of the treated tailings effluent to be produced by the Flotation Plant.  

 

Table 4 also provides projected annual loading values for each of the Parameters of Interest. These 

values (as indicated in the Effluent Quality Report) are derived by multiplying treated effluent 

concentrations by the mean annual TMF discharge that has been calculated for the Project. In turn, 

this discharge value of 204,700 m
3
/year has been derived from the development of the site water 
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balance as illustrated in Figures B.1 and B.2 of the draft Water Management Plan and in the 

Updated Project Description report.  
 

It should also be noted that no water is expected to be discharged from the TMF during the first year 

of operation as it is beginning to be filled. This is a very important consideration as this 

circumstance will permit a considerable period of internal TMF water quality monitoring to confirm 

the “end of pipe” decant effluent treatment needs prior to discharge of the treated TMF effluent to 

the downstream receiving environment. 

 

b. With respect to the water treatment plant testing, Avalon utilized the strategy of testing the worst 

case water quality that would go to the plant. The Pilot Plant flow sheet was developed to simulate 

the full scale plant operation, including the planned reagent suite, thereby providing a high 

probability that the analysis results (before and after treatment) would reliably predict effluent quality 

during the operational phase of the mine. Appendix B, attached to this letter, provides a detailed 

description of the original pilot plant flow sheet tested. Subsequently, the Pilot Plant configuration 

and flow sheet were further refined, and it was water from this refined Pilot Plant that was utilized in 

the most recent water treatment testing and toxicity studies. 
 

Influent waters used in the Pilot Plant tests were representative of the final Flotation Plant in that 

fresh water was initially used in the Pilot Plant and continued through the Pilot Plant as would occur 

in the process and ending up in the tailings.  Given that all non-fresh water supplies (recycled 

tailings water, mine water and site runoff water) to the plant will be treated in the plant prior to use 

with a similar water treatment system as planned for the TMF, overall water quality will be similar to 

or better than the water generated by the process and found in the tailings water that was tested.    

(Table 4 Effluent Quality Criteria Report provided with the applications). 

 

With respect to the various influent streams to the concentrator, approximations of the water quality 

can be found in the following areas:   
 

Water in the ore can be assumed to have a similar water quality similar to the mine water.  Mine 

water can be approximated as a blend of the following compositions: 

 

a. Water in contact with ore would have a quality similar but better than the quality 

reported in Table18 Shake Flask Extraction Results – Heads in the attached 

Environmental Characterization of Ore, Concentrate and Tailing from the 

Nechalacho Rare Earth Element Project Phase 2 Final Report (SGS 2011).  This 

is of similar or better water quality than the tested tailings water. 

b. Groundwater (quality as provided in our letter of January 16), is of similar or better 

water quality than the tested tailings water. 

c. Thor Lake water is of similar or better quality than the tailings water tested. 

d. Recycled water from the Paste Backfill Plant will be the excess tailings water 

recovered from the production of paste backfill in the Plant.  

 

The net result of blending of these waters will be an overall improvement in water quality in the TMF 

relative to the quality of the tailings water that was tested. 
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With respect to runoff water, a small percentage of the site runoff water (5 - 10%) will contact ore 

stockpiles and blend with other runoff water.  As such, it is anticipated to be cleaner than the mine 

water.  As it will be combined with other waters and treated in the plant prior to use, it will have a 

quality similar to that of the treated water presented in Table 4 in the Effluent Quality Criteria 

Report.  Thus the water tested in the treatment system represents a worst case condition.   
 

Sewage water was not simulated in the Pilot Plant.   Anticipated sewage water quality was provided 

in the letter of January 16.   This water will be blended with the tailins prior to discharge to the TMF.  

This water quality was not simulated as it too would improve the tailings water quality, and Avalon’s 

strategy was to test the worst case condition.   
 

The separate and additional water treatment plant to be located at the outlet of the TMF is designed 

to result in water quality which will conform with Avalon’s commitment to meet Site Specific Water 

Quality Objectives (SSWQO) at the outlet of Drizzle Lake. This commitment was accepted by the 

MVEIRB and is reflected in the Board’s Report of Environmental Assessment and Reasons for 

Decision (EA1011-001 Section 3.1.4). 

 

The effluent treatment system to be installed at the TMF treatment facility will employ flocculation 

and coagulation followed by clarification for removal of fines from solution. This will be followed by 

media filtration (activated clay) to further remove particulates and most metals, followed by solution 

polishing by carbon filtration. Periodic back-flushing of the filters will be required to maintain and 

regenerate their treatment efficiency and flushed materials will be recycled back to the head end of 

the treatment system. 
 

In summary, the treatment plant test utilized worst case water quality as the influent to the water 

treatment system.  
 

c. As requested, Appendix B of Avalon’s October 2011 information response to the MVEIRB is 

attached to this letter. This Appendix has been updated to also include the refined Pilot Plant flow 

sheet that was utilized in the most recent water treatment testing and toxicity studies. 
 

d. As discussed in responses a. and b., water treatment will be implemented at two locations, within 

the Flotation Plant to treat Plant process water and at the outlet at the TMF to treat decanted TMF 

effluent, prior to final release of treated water to the downstream receiving environment. The 

treatment systems to be employed at these two locations are anticipated to be relatively similar. 

Figure 1, previously provided to the MVEIRB, provides a schematic of the design of the basic water 

treatment system.  
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Figure 1:  Water Treatment Process Schematic

 

 

Avalon has worked with two different recognized and experienced water treatment specialists and 

both have provided treatment options with similar results  Figure 2 provides a second treatment 

option from an alternative supplier that has also been demonstrated to be effective.  
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Waste Rock Geochemistry 

 

As requested a complete copy of the Final SGS Report dated August 2011 is attached to this letter.  

 

Regarding the subject of potential acid rock drainage, the report discusses the results of shake flask 

leach testing, acid-base accounting tests and humidity cell tests undertaken on ore composites, 

concentrates and tailings from the locked cycle test flotation project.  

 

In addition, the attached Memo, prepared by Dr. Bill Mercer VP Exploration of Avalon (P. Geol. (NWT, 

P. Geo (Ontario), PhD.) provides an evaluation of the available information on the waste rock chemistry 

of the two most common forms of granite on the surface in the Nechalacho Project area (Thor Lake 

Syenite and Grace Lake Granite. 

 

Security 

 

Avalon has held two meetings with Mr. Nathen Richea of the Water Resources Division, Renewable 

Resources and Environment at Aboriginal Affairs and Northern Development Canada (AANDC) to 

specifically address the Reclamation Security liability estimate.  While Avalon has previously calculated 

this liability as part of its Feasibility Study, this estimate did not utilize the RECLAIM model as required 

by AANDC.  The first meetings were held at the AANDC office in Yellowknife to first familiarize Avalon 

with the model, and the second (by teleconference) to further clarify the model inputs.  Avalon will 

finalize the first draft of these inputs for further discussion in the following weeks. 

 

Exemption from Preliminary Screening 

 

The following provides an overview of the changes in the Nechalacho Project and associated 

infrastructure as presently being permitted (Table 1).  It is noted that the majority of the modifications 

represent neutral or optimizations with respect to environmental, health and safety considerations 

pertaining to the Project. 

 

Table 1 Nechalacho Project Evolution from 2011 to 2013 

 

Characteristic DAR 2011 Technical Review 2013 Updated Project 

Description 

Project Schedule Construction:18 months 

 

Operations; 20 yrs 

Closure: <1 year 

Post Closure:3-5 years 

Construction: no update 

 

Operations: NC 

Closure: NC 

Post Closure: NC 

Construction:18-24 

months 

Operations: NC 

Closure: NC 

Post Closure: NC 

Production Rate 2000 t/d NC NC 

Footprint Total  173 ha 

 

No update 179 ha  Detailed 

engineering identified 

need for more laydown 

and construction area 

for safe construction 

Product Inert rare earth element 

concentrate 

No update Inert rare earth element 

concentrate and inert 

magnetite concentrate 
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Characteristic DAR 2011 Technical Review 2013 Updated Project 

Description 

(increases sustainable 

use of ore body) 

Footprint Tailings 

Facility 

149.3 ha 121 (higher % solids 

and more tailing under- 

ground as backfill) 

121 ha 

Mining method Underground NC NC 

Maximum Tailings Dam 

Height 

256 m. 252 m.  (lower risk) 252 m. (lower risk) 

Final Effluent Treatment 

Location 

In Plant In Plant Tailings Facility 

Discharge – better 

control at this location 

Mine Waste Rock 

Dumps 

During construction 

only (0.1 Mt) 

NC NC 

Surface Ore Stockpile Temporary on site 

footprint 

Temporary on site 

footprint 

During life of mine on 

site footprint (0.1 Mt) 

Mine Life 20 years NC NC 

Concentrator Complex flow sheet, 

large number of 

reagents, high reagent 

usage rate 

 Simplified flow sheet, 

(improved grinding, no 

de-sliming) fewer, 

updated and usage 

rates for reagents  

Noise Low, crusher located 

u/g, mine exhaust fans 

on surface 

No update Minor noise reduction, 

crusher on surface, 

mine exhaust fans U/G, 

lower risk, safer 

Product storage In containers on site – 

large footprint required 

 Evaluating concentrate 

storage building to 

optimize storage 

efficiency and reduce 

footprint for container 

storage.  Magnetite 

stored on surface in 

plant footprint 

Site water collection One site collection 

pond 

 2 site collection ponds, 

increased storage 

capacity and control. 

Water quality Commitment to meet 

CCME guidelines at 

discharge of Drizzle 

Lake 

NC NC  

Effluent Toxicity Non toxic NC NC 

Transportation Barge, aircraft, no road NC NC 

Infrastructure    
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Characteristic DAR 2011 Technical Review 2013 Updated Project 

Description 

   Incinerator 

   Landfill 

   Airstrip 

   Camp – Construction 

   Camp - Operations 

   Diesel storage 

   Power Generation 

 

    

Sewage Treatment 

    

Yes 

None 

Increase to 1000 m 

80 person 

150 person 

21 M litres/year 

8 x 1.3 MW + 1 MW 

backup + camp (no 

estimate provided.) 

RBC or equivalent 

NC 

NC 

NC 

No update 

No update 

No update 

No update 

 

 

NC 

NC 

NC 

NC 

400 person (short term) 

200 person 

30 M litres 

3 x 5.1 MW + 5.1 MW 

backup 

 

NC 

 

Explosives Supply No explosive 

manufacturing facility 

on site, storage only 

NC NC 

Manpower 216 No update 330 

 

Key: 

NC – No Change 

U/G – Under ground 

 

The major Nechalacho Project facility design and infrastructure components and mining rates have not 

changed.  There will be no long term surface waste rock dumps.  Environmental optimizations and/or 

lower risk have been achieved through lower tailings dams, more tailings underground, fewer and lower 

reagent use rates, and simplified process that has improved overall treatment efficiency and has 

reduced overall Project energy use.  The potential to improve the sustainable use of the ore body had 

been augmented with the development of a magnetic separation process to produce an inert magnetite 

concentrate that otherwise would remain with the tailings.  Site water management has been 

augmented with an additional site runoff collection pond.  More jobs are anticipated to be needed, 

particularly for the construction phase, which is expected to result in increased local and regional 

benefits. 

 

We trust the additional information provided will meet the needs of the Mackenzie Valley Land and 

Water Board. 

 

Sincerely 

 
Mark Wiseman 

Vice President Sustainability 

Avalon Rare Metals Inc. 



INTRODUCTION

The development of the Nechalacho deposit will entail mining or quarrying or waste rock for three
main purposes:

1. Plant site clearing and leveling
2. Mine ramp/decline development
3. For the purpose of extension of the airstrip

The purpose of this memo is to summarize the likelihood of any adverse environmental effects due to
waste rock chemistry.

The environmental issues to be address by this note are the following:

1. Potential for acid rock drainage.
2. Potential for mobilization of radioactive elements (uranium and thorium).
3. Potential for mobilization of “heavy” metals.
4. Potential for mobilization of problematic elements such as arsenic and mercury.

GEOLOGICAL UNITS OF THE WASTE ROCK

All of these activities will be in the geological units known as the Thor Lake Syenite (TLS) and the
Grace Lake Granite (GLG). These units have been mapped by Thomas Mumford (PhD completed,
Carlton University) as part of his PhD dissertation. Mumford’s map is given below (Figure 1). Figure 2
shows an enlargement of the area relevant to this memo, indicating the location of the various
activities listed above:

130 Adelaide Street West, Suite 1901
Toronto, Ontario M5H 3P5 Canada
Telephone: +1-416-364-4938
Fax: +1-416-364-5162
office@avalonraremetals.com

www.avalonraremetals.com

Interoffice Memo
To: File

From: Bill Mercer, P. Geol. (NWT), P. Geo (Ontario), PhD

VP, Exploration, Avalon Rare Metals Inc.

CC: Date: 25 January 2014

Re: Predicted environmental effect of waste rock generated from Grace Lake Granite or Thor Lake Syenite



1. Plant site clearing and leveling will be on both Grace Lake Granite and Thor Lake Syenite,
roughly half on each rock type.

2. The mine ramp/decline will be wholly within Thor Lake Syenite, until it enters the mineralized
body.

3. The quarry for the airstrip fill will be in Thor Lake Syenite.

Figure 1: Geological Map of the Blachford Complex. Map by Mumford (2013, PhD, Carlton)

Figure 2: Enlarge area of map by Mumford indicating Thor Lake Syenite (blue colours) and Grace
Lake Granite (purple colours)



CHEMISTRY OF THE WASTE ROCK

The chemistry of the TLS is summarized in the table below (Table 1).

Table 1: TLS compared to typical granite

THOR LAKE SYENITE

Average of
2485
granites #5

Average of
15 US
granite
bodies #4 TLS#1 TLS#2

Avalon
database
(drill core)

Number of
samples 7 7 381

Al2O3 % 14.42 15.01 13.40

CaO % 1.82 1.83 1.54

Fe2O3 % 1.22
8.17

3.20

FeO % 1.68 5.29

K2O % 4.12 5.56 4.65

MgO % 0.71 1.59 0.27

MnO % 0.05 0.21 0.22

Na2O % 3.69 5.66 5.91

P2O5 % 0.12 0.08 0.10



SiO2 % 72.04 58.67 63.73

TiO2 % 0.30 0.44 0.51

S % 0.070 0.040 0.025

C % 0.55 0.34

CO2 % 0.16

U #3 ppm 2.50 6.00 2.9

Th ppm 33.00 14.12

TLS#1 Volker Muller, McGill (2014)

TLS#2 Davidson, GSC (1981)

Note #3 Larsen and Gotfried (1961) USGS for granodiorite

Note #4 Brown et al (1963) Oak Ridge National Laboratory

Note #5 Wikipedia, average granitic composition

The definition of syenite is a rock similar to granite except with lower silica content (SiO2). As can be
seen in the table, the major rock forming elements agree with this definition of syenite being
appropriate for the TLS. The silica content of the TLS is 59% to 64% compared to 72% for a typical
granite. As a result, it can be expected that the syenite reacts similarly to granite in the weathering
environment. Granite has very low weathering rates in Canadian northern climates due to the
mineralogy of the rock, the low rainfall and low temperatures, and waters on granite bodies will
generally have very low dissolved solids.

It should also be noted that it is well established that the Thor Lake Syenite and the Grace Lake
Granite have very similar chemistry, and are related intrusives, with indistinguishable ages. The only
distinguishing factor is that the Grace Lake Granite has visible quartz while the Thor Lake Syenite is
quartz free. As a result, it is predicted that the two rock types will have virtually identical environmental
response.

Uranium and Thorium

With respect to uranium (U) and thorium (Th), the TLS averages as noted by Volker Muller (PhD,
McGill, unpublished) are equal to or lower than typical granites with averages of 2.9 ppm and 14ppm
respectively compared to granites in the 2.5ppm to 6ppm U and 33ppm Th. Thus it is anticipated that
given the low weathering rate, and low U and Th contents of the surface waters in contact with the
TLS will be low relative to background values in waters in general.

Sulphur and Carbon

The sulphur content of TLS is very low as indicated by the averages of 0.025 to 0.070%. Assuming
that S is present as pyrite, which is a reasonable assumption as pyrite is the commonest accessory
sulphide in igneous rocks, the sulphide mineral content would be 0.09% to 0.26% (pyrite is 27%
sulphur). These sulfur concentrations are in the low range typical for soils.

Average carbon contents of TLS range from 0.34% to 0.55%, which calculated as calcite, the most
common carbonate mineral species in Thor Lake area rocks, would give 2.8% to 4.6% calcite as



calcite is 12% carbon. This is a reasonable assumption as native carbon/graphite and sulphate
contents of syenite would be very low.

As a result, average carbonate contents should be about ten times the level of sulphides present, and
the rock will not be acid generating. This would agree with tests done to date on altered rocks from
the area.

Both the TLS and GLG outcrop extensively throughout the Thor Lake area. There are no known signs
of acid mine drainage (iron staining, vegetation impairment, acidic water) found in the Thor Lake area
during the summer months when acid mine drainage generation is optimal in the north. In fact, lakes
in the area are characterized with high alkalinity which would not be possible in the event that there
was any significant acid generation in the extensive TLS and GLG in the area. An extensive data
base of the water quality in the area lakes in the area can be seen in the DAR.

HEAVY METALS

The heavy metals content of Thor Lake Syenite is summarized below, represented by seven samples
collected from a drill hole along the planned ramp/decline route, thus representing the potential waste
rock from driving the decline. As can be seen, all the elements, with the exception of zinc (Zn), are
very low, with averages of 0.7ppm nickel (Ni) to 8ppm for molybdenum (Mo) with the highest element
being zinc at an average concentrations of only 105 ppm .

Table 2: Heavy Metal contents of Thor Lake Syenite

Given these low values, and indication of no acid rock drainage, it is predicted that there will be no
significant leaching of heavy metals from TLS.

It is noted that even the zinc which shows higher (though still low) values than the other elements,
with an average of 105ppm and a median of 67ppm, is within range of the suggested values
(Salminen, 2005 Geochemical Atlas of Europe) of 39 to 60ppm in typical granite and 130ppm in
typical syenite.

DELETERIOUS ELEMENTS

The deleterious elements are summarized in the table below (Table 3). As can be seen, Cr, Bi, Sb, Hg
and Se were not detected. Arsenic, beryllium and thallium were all extremely low. It is concluded that
none of the deleterious elements exist in anomalous amounts and they will not cause any
environmental issues.

Table 3: Contents of deleterious elements in Thor Lake Syenite

Sample G0703102 G0703104 G0703105 G0703106 G0703107 G0703109 G0703110

Drill hole L12-479 L12-479 L12-479 L12-479 L12-479 L12-479 L12-479

Depth from 16.08 16.64 99.2 108.3 108.57 109.19 109.36

depth to 16.33 16.95 99.5 108.57 108.9 109.36 109.6

Unit

Thor Lake

Syenite

Thor Lake

Syenite

Thor Lake

Syenite

Thor Lake

Syenite

Thor Lake

Syenite

Thor Lake

Syenite

Thor Lake

Syenite

Type Dril l Core Dril l Core Drill Core Dril l Core Dril l Core Dril l Core Drill Core

AVERAGE MEDIAN Std Dev MIN MAX

Ni PPM 1.2 1.4 0.3 0.4 0.3 0.5 0.4 0.7 0.5 0.5 0.3 1.4

Co PPM 1.2 1.3 0.9 0.9 0.7 1.2 1 1.0 1.1 0.2 0.7 1.3

Mo PPM 5.4 9.7 6.7 12.3 6 7.7 12.2 8.0 7.2 2.6 5.4 12.3

Cu PPM 4.7 3.2 4.8 5.1 5.4 8.7 10.7 5.3 5.0 1.8 3.2 8.7

Pb PPM 4.1 3.3 2.6 2.9 3.1 5.3 4.6 3.6 3.2 1.0 2.6 5.3

Zn PPM 81 74 323 40 60 52 51 105 67 108 40 323

Cd PPM 0.2 <0.1 0.7 <0.1 <0.1 <0.1 <0.1 0.45 0.45 0.35 0.20 0.70



CONCLUSIONS

Based on the above, it is the opinion of the writer that there is no likelihood of environmental impact
from leachate from the quarry or ramp in terms of acidity (ARD or acid rock drainage), heavy metals
or other deleterious substances.

Sample G0703102 G0703104 G0703105 G0703106 G0703107 G0703109 G0703110

Drill hole L12-479 L12-479 L12-479 L12-479 L12-479 L12-479 L12-479

Depth from 16.08 16.64 99.2 108.3 108.57 109.19 109.36

depth to 16.33 16.95 99.5 108.57 108.9 109.36 109.6

Unit

Type Drill Core Dril l Core Dril l Core Dril l Core Dril l Core Dril l Core Dril l Core Average Median SD Min Max

Cr2O3 % <0.002 <0.002 0.003 <0.002 <0.002 <0.002 <0.002 0.0030 NA NA NA NA

Be PPM 4 2 3 8 11 9 8 6.17 6.00 3.66 2.00 11.00

As PPM 2.5 1.8 0.9 1.6 1.4 1.5 1.6 1.62 1.55 0.53 0.90 2.50

Sb PPM <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND - -

Bi PPM 0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.15 0.15 0.07 0.10 0.20

Hg PPM <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ND - -

Tl PPM 0.2 0.2 0.3 0.1 0.2 0.2 0.1 0.20 0.20 0.06 0.10 0.30

Se PPM <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND - -

Thor Lake Syenite
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Avalon Response to MVEIRB Request #1(i): Please describe the pilot plant processes and

demonstrate that these processes are representative of the expected production processes.

Excerpted from: Avalon Rare Metals. 2011. Response to the deficiency requests for the Thor

Lake Rare Earth Element Project Developer’s Assessment Report. Submitted to the Mackenzie

Valley Environmental Impact Review Board, October 2011.

1. Pilot Plant Flowsheet Description

I. Grinding Desliming and Magnetic Separation Flowsheet

The ore is crushed to -6 mesh. This crushed material is fed to mill to grinding to -200
mesh. The grinding is performed at K80= 40-50 µm. Low-intensity magnetic separation is
to remove magnetics. Three cyclones in series are to de-slime the screen undersize. The
actual desliming is performed at K80 = 6-8 µm. The slimes are rejected.

II. Flotation Flowsheet

The flowsheet consists of the following unit operation (Figure1):

 Stage conditioning of the ground deslimed non-magnetics with depressants and

collectors followed by bulk rougher scavenger flotation.

 The combined bulk rougher plus scavenger concentrate is preconditioned with

depressants and collectors followed by the first cleaner in open circuit cleaning

where the first cleaner tailing is scavenged and discarded.

 The cleaner scavenger concentrate is recycled to rougher conditioner.

 The first cleaner concentrate is further cleaned three times.

 The final cleaner concentrate is further upgraded in a gravity stage. Gravity tailing is

thickened and recycled to rougher feed conditioner.



Figure 1. Flotation Flowsheet
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2. The relationship of pilot plant flowsheet with that of plant:

The Nechalacho mineral processing flowsheet was developed through extensive bench scale
tests and locked cycle test. These tests were designed to find effective and selective collectors,
modifiers, gangue depressants, slime dispersants and valuable minerals activators.

The pilot plant flowsheet simulates that of full scale plant operation. The purpose of the pilot

plant test was to:

 Verify the results of the bench scale locked cycle test;

 Demonstrate and confirm the reliability, stability and technical feasibility of the flow sheet

developed in laboratory;

 Provide full scale operation detail data to make flotation plant design criteria, thus reducing

design and capital risk.

 Demonstrate continuous integrated operation; It is unique in that it operates in an

integrated fashion, all unit operations working to provide continuous feed or product

typically until the generation of an expected concentrate;

 Evaluate the impact of local water supply;

 Quantify the impact of ore variability;

 Demonstrate operational viability and produces the final product that can be expected, thus

reducing technical risk;

 Prove critical components of a metallurgical flow sheet;

 Verify ability to meet environmental requirements thus reducing environmental risk.

Based on previously stated reasons, the flow sheet used in pilot plant test is the same as that of

plant operation. The described flowsheet is the result of four years of metallurgical testing and has

produced satisfactory results in terms of mass pull, concentrate composition and recoveries of the

important metals. As a result, this is the process that Avalon has adopted for recovery of the rare

earth and rare metal minerals from the Nechalacho rock.



 

 

 

APPENDIX B  Refined Pilot Plant    
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