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Parkway Minerals NL (ASX: PWN) (“Parkway Minerals” or the “Company”) is pleased to 
provide an updated Corporate Presentation outlining recent achievements, the growing 
opportunity for innovative process technologies, and further details about the corporate 
strategy of the Company.  

 

 

On behalf of Parkway Minerals NL. 

 

Bahay Ozcakmak  

Managing Director 
 

This announcement has been authorised for release by Bahay Ozcakmak (MD) on 
behalf of the Board of Parkway Minerals NL. 

 

Additional Information 

For further information contact: 
 

Bahay Ozcakmak 
Managing Director 
T: +61 414 596 007   
E: bahay@parkwayminerals.com.au  

Parkway Minerals NL 
ACN 147 346 334 

Level 1, 677 Murray Street 
West Perth WA 6005 
 

PO Box 174 
West Perth WA 6872 
Australia 
 

T +61 8 9479 5386 
parkwayminerals.com.au 
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aMES™ Technology  
The activated Mineral Extraction System, or aMES™ 
is an innovative process technology that enables the 
treatment of concentrated brine solutions to recover a 
range of valuable compounds, reagents and fresh 
water. The technology utilises a proprietary multi-
staged process incorporating novel membrane 
technology and is based on proprietary IP, 
incorporating patents, expertise and know-how 
acquired over more than a decade of intense process 
development.    
 

Advantages of the aMES™ technology include: 
• improvements in mineral recovery and 

product quality, 

• opportunity for substantial project capex & 
opex savings, 

• efficient use of energy and produces pure 
water as a by-product, and 

• improved project footprint and environmental 
sustainability. 

Ongoing collaboration with a number of brine project 
developers and operators has confirmed there are 
many applications where the aMES™ technology has 
the potential to deliver substantial value by enhancing 
existing flowsheets, in order to improve overall project 
performance. 
 

Additional Information 
www.parkwayminerals.com.au/ames-technology 
 

 
iBC™ Technology  
The integrated Brine Causticization, or iBC™ is a 
patented process technology that simultaneously 
removes common impurities from waste brine streams 
and converts sodium carbonates and bicarbonates 
commonly found in coal seam gas (CSG) brines, into 
more soluble sodium hydroxide.  

As a result of the causticization step, the iBC™ 
technology produces a purified brine suitable for 
downstream processing, including with the aMES™ 
technology, for the production of various salt products 
and industrial-grade sodium hydroxide. 
 

Additional Information 
https://www.parkwayminerals.com.au/ibc-technology  

aMES™ 
Brine Processing Technology 

 
Key Industries (Applications) 

• Mining natural brine (salt lakes) 

• Solution mining brine (potash) 

• Refinery & industrial waste brine 

• Wastewater treatment brine 

 
Target Products (Produced) 

• Potash (MOP/SOP/KMS) 

• Lithium and magnesium salts 

• Range of byproducts (B, Br, Ca, 
Co, Cu, I, Na, Ni, REE, Si, Sr) 

• Reagents 

• Water 

iBC™ 
Brine Pre-Treatment Technology 

 
Key Industries (Applications) 

• Oil & gas waste brine (CSG) 

• Wastewater treatment brine 

 
Target Products (Produced) 

• Sodium hydroxide concentrate 

• Sodium chloride 

• Byproducts (Ca, Mg, Si) 
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About Parkway Minerals 

In October 2019, Parkway Minerals (ASX: PWN) completed a transformational transaction by acquiring 
an Australian unlisted public company, Consolidated Potash Corporation (CPC). Through CPC, 
Parkway Minerals acquired a minority interest in the Karinga Lakes Potash Project (KLPP) in NT 
Australia. The CPC transaction, also resulted in Parkway Minerals acquiring the innovative aMES™ 
technology, which has been developed to process a range of challenging brine streams from the mining 
industry, in order to recover valuable minerals, reagents as well as produce fresh water.  

Given the significant market opportunities, Parkway Minerals is focused on commercialising a world-
class technology portfolio to provide long-term sustainable solutions for processing complex brines, in 
the energy, mining and wastewater industries. In order to achieve this objective, Parkway Minerals is 
partnering with leading industry participants to provide, BPaaS – Brine Processing as a Solution™. 
 

Strategic Investment  

Parkway Minerals holds a strategic investment in Davenport Resources (ASX: DAV), which has 
successfully delineated a globally significant in-situ potash resource (in excess of 550 million tonnes of 
contained potash), at its South Harz project in Central Germany. Recently completed scoping studies 
have delivered excellent technical and economic results and provide Davenport Resources with an 
attractive opportunity to create and unlock substantial value. 

 

Parkway Minerals is commercialising a world-class technology portfolio to provide long-term 
sustainable solutions for processing complex brines, in the energy, mining and wastewater 
industries.      

   

     Our mission is to collaborate with leading strategic partners to deliver: 

   BPaaS – Brine Processing as a Solution™. 
 

 

 

 

 

 

 
Forward-Looking Statements 

This ASX Release may contain certain “forward-looking statements” which may be based on forward-looking information that are 
subject to a number of known and unknown risks, uncertainties, and other factors that may cause actual results to differ materially 
from those presented here. Where the Company expresses or implies an expectation or belief as to future events or results, such 
expectation or belief is expressed in good faith and believed to have a reasonable basis. Forward-looking information includes 
exchange rates; proposed or projected project or transaction timelines; uncertainties and risks associated with the advantages 
and/or performance of the Company’s projects and/or technologies; uncertainties and risks regarding the estimated capital and 
operating costs; uncertainties and risks regarding any envisaged timelines in relations to any results, milestones, partnerships, 
including but not limited to any milestones which may require obtaining approvals from third parties.  

For a more detailed discussion of such risks and other factors, see the Company’s other ASX Releases. Readers should not 
place undue reliance on forward-looking information. The Company does not undertake any obligation to release publicly any 
revisions to any forward-looking statement to reflect events or circumstances after the date of this ASX Release, or to reflect the 
occurrence of unanticipated events, except as may be required under applicable securities laws. 
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u
n
d
e
r
co
n
sid
e
ra
tio
n
a
n
d
to
th
e
a
ctivity,

w
h
ich

th
e
y
a
re

u
n
d
e
rta
kin
g
to
q
u
a
lify

a
s
a
C
o
m
p
e
te
n
t
P
e
rso
n
a
s
d
e
fin
e
d
in
th
e
2
0
1
2
E
d
itio
n
o
f
th
e
‘A
u
stra

la
sia
n
C
o
d
e
fo
r
R
e
p
o
rtin
g
o
f
E
xp
lo
ra
tio
n
R
e
su
lts,

M
in
e
ra
l
R
e
so
u
rce
s
a
n
d
O
re
R
e
se
rve
s’.
M
r
Je
u
ke
n
co
n
se
n
ts

to
th
e
in
clu
sio
n
in
th
e
re
p
o
rt
o
f
th
e
m
a
tte
rs
b
a
se
d
o
n
h
is
in
fo
rm
a
tio
n
in
th
e
fo
rm
a
n
d
co
n
te
xt
in
w
h
ich

it
a
p
p
e
a
rs.

P
a
rkw

a
y
M
in
e
ra
ls
co
n
firm

s
th
a
t
it
is
n
o
t
a
w
a
re
o
f
a
n
y
n
e
w
in
fo
rm
a
tio
n
o
r
d
a
ta
th
a
t
m
a
te
ria
lly
a
ffe
cts

th
e
in
fo
rm
a
tio
n
in
clu
d
e
d
in
th
e
o
rig
in
a
l
m
a
rke
t
a
n
n
o
u
n
ce
m
e
n
t
d
a
te
d
5
N
o
ve
m
b
e
r
2
0
2
0
.
P
a
rkw

a
y

M
in
e
ra
ls
co
n
firm

s
th
a
t
th
e
fo
rm
a
n
d
co
n
te
xt
in
w
h
ich

th
e
C
o
m
p
e
te
n
t
P
e
rso
n
’s
fin
d
in
g
s
a
re
p
re
se
n
te
d
h
a
ve
n
o
t
b
e
e
n
m
a
te
ria
lly
m
o
d
ifie
d
fro
m
th
e
o
rig
in
a
lm
a
rke
t
a
n
n
o
u
n
ce
m
e
n
t.
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A
bout U

s
A
boutus

§
W
e
a
re
a
n
e
x
p
e
rie
n
c
e
d
in
d
u
s
tria
l
p
ro
c
e
s
s
te
c
h
n
o
lo
g
y
te
a
m
,
fo
c
u
s
e
d
o
n

a
d
d
re
s
s
in
g
h
ig
h
c
o
n
c
e
n
tra
tio
n
fe
e
d
s
to
c
k
a
n
d
w
a
s
te
w
a
te
r
re
la
te
d
c
h
a
lle
n
g
e
s
,

in
th
e
e
n
e
rg
y
,
m
in
in
g
a
n
d
w
a
s
te
w
a
te
r
in
d
u
s
trie
s
.

W
hatw

e
do?

§
W
e
a
re
c
o
m
m
e
rc
ia
lis
in
g
a
w
o
rld
-c
la
s
s
te
c
h
n
o
lo
g
y
p
o
rtfo
lio
to
p
ro
v
id
e
lo
n
g
-

te
rm

s
u
s
ta
in
a
b
le
s
o
lu
tio
n
s
fo
r
p
ro
c
e
s
s
in
g
c
o
m
p
le
x
b
rin
e
s
,
in
th
e
e
n
e
rg
y
,

m
in
in
g
a
n
d
w
a
s
te
w
a
te
r
in
d
u
s
trie
s
.

W
hatare

ourtechnologies?
§
a
M
E
S
™
-
b
rin
e
p
ro
c
e
s
s
in
g
te
c
h
n
o
lo
g
y

§
iB
C
™
-
b
rin
e
p
re
-tre

a
tm
e
n
t
te
c
h
n
o
lo
g
y

§
u
n
d
is
c
lo
s
e
d
–
s
y
n
e
rg
is
tic
te
c
h
n
o
lo
g
ie
s
(d
e
v
e
lo
p
e
d
a
n
d
a
c
q
u
ire
d
)

§
u
n
d
is
c
lo
s
e
d
–
s
y
n
e
rg
is
tic
te
c
h
n
o
lo
g
ie
s
(v
a
rio
u
s
,
u
n
d
e
r
e
v
a
lu
a
tio
n
)

W
hatproblem

s
are

w
e
solving?

§
R
e
c
o
v
e
ry
o
f
m
in
e
ra
ls
a
n
d
re
a
g
e
n
ts
fro
m
c
o
n
c
e
n
tra
te
d
fe
e
d
s
to
c
k
s
a
n
d
w
a
s
te
w
a
te
r

s
tre
a
m
s
,
to
a
c
h
ie
v
e
im
p
ro
v
e
d
fin
a
n
c
ia
l
&
s
u
s
ta
in
a
b
ility

o
u
tc
o
m
e
s
.

W
here

are
w
e
on

the
com

m
ercialisation

journey?
§
A
d
v
a
n
c
e
d
c
o
m
m
e
rc
ia
lis
a
tio
n
,
w
ith
R
&
D
s
u
b
s
ta
n
tia
lly
c
o
m
p
le
te
,
a
p
p
ro
a
c
h
in
g

k
e
y
d
e
p
lo
y
m
e
n
t
p
h
a
s
e
s
,
re
fe
r
to
T
e
c
h
n
o
lo
g
y
R
e
a
d
in
e
s
s
L
e
v
e
l
g
ra
p
h
ic
.

H
ow

do
w
e
m
ake

m
oney?

§
S
h
o
rt-te

rm
–
c
o
s
t-re

c
o
v
e
ry
fro
m
p
ilo
tin
g
,
e
n
g
in
e
e
rin
g
a
n
d
fe
a
s
ib
ility

s
tu
d
ie
s
.

§
M
e
d
iu
m
-lo
n
g
e
r
te
rm
–
u
p
fro
n
t
lic
e
n
s
in
g
fe
e
s
,
o
n
g
o
in
g
ro
y
a
ltie
s
&
s
e
rv
ic
e
s
.

TR
L 1

TR
L
2

TR
L 3

TR
L 4

TR
L 5

TR
L 6

TR
L 7

TR
L 8

TR
L 9

Research
Develop

Deploy

Industrialprocess
technology

team

E
conom

ic
processing

ofw
astew

ater

C
om
m
ercialising

w
orld-class

technology

P
ortfolio

ofvaluable
proprietary

technologies

Technology
R
eadiness

Levels
(TR

L’s)

C
apture

m
aterialshare

ofvalue
creation
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C
orporate Snapshot

D
irectors &

 M
anagem

ent
A

d
ria

n
 G

riffin
 –

N
E

 C
hairm

an
B

a
h

a
y
 O

z
c
a
k
m

a
k

–
M

D
R

ic
h

a
rd

 B
e
re

s
fo

rd
 –

N
E

D
P

a
tric

k
 P

o
w

e
r –

N
E

D

R
o

b
e
rt v

a
n

 d
e
r L

a
a
n

 –
C

FO
A

m
a
n

d
a
 W

ilto
n

-H
e
a
ld

 –
C

oS
ec.

C
apital Structure

C
urrent

Ordinary Shares (PW
N) on issue

1,900,753,983

12-month Trading Range
$0.003 -$0.015

M
arket Capitalisation (at $0.010)

$19 m
illion

Partly Paid Shares (PW
NCA, $0.019 unpaid)

246,600,643

Unlisted Options ($0.02, 16 Dec 2022)
303,166,664

M
ajor Shareholders

%
Lions Bay Capital (LIC)

11.7%

Holdings associated with MD
11.5%

Other T20 Shareholders
~28%

Top 20
~51%

Strategic Investm
ent

Value ($A
)

34,267,700 units ASX: DAV @
 $0.052

$1.78 million

7,142,850 units ASX: DAVO $0.004
$0.07 million

M
arketable Securities -Total

~$1.85 m
illion

Stock Sym
bols

A
S

X
:

P
W

N

F
ra

n
k
fu

rt: 

4
IP

As of 30 November 2020

Funding
$

Debt 
nil

Cash (at 30 Sep 2020)
$1.55 million

Unaudited –
Cash (at 29 Nov 2020) 

$2.78 m
illion

EXPER
IEN

C
ED

 A
N

D
 M

O
TIVATED

 TEA
M

1) Experienced Team
§

S
tro

n
g
 in

d
u
s
try

 a
n
d
 te

c
h

n
o

lo
g

y
 c

o
m

m
e
rc

ia
lis

a
tio

n
 e

x
p

e
rie

n
c
e
.

§
T

ra
c
k
-re

c
o
rd

 o
f lic

e
n
s
in

g
 te

c
h
n
o
lo

g
ie

s
 a

n
d
 c

o
m

p
le

tin
g
 v

a
lu

e
 a

c
c
re

tiv
e
 tra

n
s
a
c
tio

n
s
.

2) Strong A
lignm

ent
§

B
o
a
rd

, m
a
n
a
g
e
m

e
n
t a

n
d
 e

n
g
in

e
e
rin

g
 te

a
m

 a
re

 a
lig

n
e
d

 w
ith

 s
h

a
re

h
o

ld
e
rs

, g
iv

e
n
 

s
h
a
re

/o
p
tio

n
 o

w
n
e
rs

h
ip

.

§
In

s
id

e
rs

 a
n
d
 a

s
s
o
c
ia

te
s
 c

o
n
tro

l s
ig

n
ific

a
n
t p

ro
p
o
rtio

n
 o

f s
h
a
re

 re
g
is

te
r.

§
C

o
m

p
a
n
y
 is

 o
p
e
ra

te
d
 w

ith
 a

n
 “o

w
n
e
r’s

 m
in

d
s
e
t”, w

ith
 tig

h
t c

o
s
t c

o
n
tro

l a
n
d
 re

lu
c
ta

n
c
e
 to

 

d
ilu

te
 s

h
a
re

h
o
ld

e
rs

 u
n
le

s
s
 lin

k
e
d
 to

 s
ig

n
ific

a
n
t v

a
lu

e
 a

c
c
re

tiv
e
 in

itia
tiv

e
/s

.

3) G
enerating C

orporate &
 Strategic Traction

§
B

e
in

g
 a

p
p
ro

a
c
h
e
d
 b

y
 p

ro
s
p
e
c
tiv

e
 p

a
rtn

e
rs

 a
n
d
 c

lie
n
ts

, a
s
 w

e
ll a

s
 c

re
d
ib

le
 s

o
p
h
is

tic
a
te

d
 a

n
d
 

in
s
titu

tio
n

a
l in

v
e
s
to

rs
th

a
t h

a
v
e
 e

x
p
e
rie

n
c
e
d
 s

u
c
c
e
s
s
 in

 th
e
 in

n
o
v
a
tio

n
, ju

n
io

r te
c
h
, w

a
te

r-

te
c
h
 s

p
a
c
e
, in

te
re

s
te

d
 in

 e
x
p
lo

rin
g
 s

tra
te

g
ic

 o
p
p
o
rtu

n
itie

s
.

J
o
in

 u
s
 o

n
 o

u
r jo

u
rn

e
y
, b

y
 fo

llo
w

in
g
 u

s
 o

n
 L

in
k
e
d
In

.
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W
hat is ESG

?
Environm

ental, social and governance (ESG
) criteria are a set of standards for a com

pany’s operations that 
socially conscious investors use to screen potential investm

ents: 
§

Environm
ental criteria consider how

 a com
pany perform

s as a stew
ard of nature. 

investors are increasingly eager to invest their m
oney inline w

ith their values

ESG
 is increasingly recognised as one of the m

ost significant forces shaping investm
ent decisions, a 

trend that is anticipated to accelerate in com
ing years.

For personal use only
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W
ater –

A G
row

ing ESG
 C

hallenge

the challenges associated w
ith access to freshw

ater and disposal of w
astew

ater, arguably, 
represent a m

ore significant near-term
 threat to society.

enorm
ous interest in the w

ater technology sector

m
ajor beneficiary of w

hat 
w

e consider to be an inevitable outcom
e

B
ahay

 O
zcak

m
ak

M
A

N
A

G
IN

G
 D

IR
E

C
T

O
R

P
A

R
K

W
A

Y
 M

IN
E

R
A

L
S
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W
ater –

A G
row

ing ESG
 C

hallenge
O
verview

§
In
c
re
a
s
in
g
d
e
m
a
n
d
fo
r
fre
s
h
w
a
te
r,
a
n
d
re
d
u
c
e
d
to
le
ra
n
c
e
fo
r

w
a
s
te
w
a
te
r
g
e
n
e
ra
tio
n
a
n
d
s
to
ra
g
e
,
is
c
re
a
tin
g
o
p
p
o
rtu
n
itie
s
fo
r

n
e
w
w
a
s
te
w
a
te
r
p
ro
c
e
s
s
in
g
te
c
h
n
o
lo
g
ie
s
.

i)
W
aterC

risis
G
lo
b
a
l
p
o
p
u
la
tio
n
g
ro
w
th

a
n
d
ra
p
id

e
c
o
n
o
m
ic
d
e
v
e
lo
p
m
e
n
t
is

p
u
ttin
g
p
re
s
s
u
re
o
n
lim
ite
d
fre
s
h
w
a
te
r
re
s
o
u
rc
e
s
w
ith
:

§
~
1
.1
b
illio
n
p
e
o
p
le
w
o
rld
w
id
e
la
c
k
in
g
a
c
c
e
s
s
to
w
a
te
r.

§
~
2
.7
b
illio
n
fin
d
w
a
te
r
s
c
a
rc
e
fo
r
a
t
le
a
s
t
o
n
e
m
o
n
th
o
f
th
e
y
e
a
r.

ii)
C
om

peting
U
ses

forW
ater

§
T
h
e
a
g
ric
u
ltu
re
,
e
n
e
rg
y
a
n
d
m
in
in
g
s
e
c
to
rs
a
re
a
m
o
n
g
s
t
th
e

la
rg
e
s
t
c
o
n
s
u
m
e
rs
o
f
w
a
te
r,
g
lo
b
a
lly
.

§
A
c
c
e
s
s
to
fre
s
h
w
a
te
r
is
b
e
c
o
m
in
g
in
c
re
a
s
in
g
ly
c
h
a
lle
n
g
in
g
.

iii)
N
eed

forIm
proved

Sustainability
§
It
is
e
s
tim
a
te
d
th
a
t,
le
s
s
th
a
n
5
%
o
f
liq
u
id
w
a
s
te
s
fro
m
th
e

m
in
in
g
in
d
u
s
try

u
n
d
e
rg
o
a
n
y
fo
rm

o
f
p
ro
c
e
s
s
in
g
to
re
c
o
v
e
r

fre
s
h
w
a
te
r
.

§
P
e
rm
ittin

g
n
e
w
m
in
e
s
(a
n
d
o
p
e
ra
tio
n
o
f
e
x
is
tin
g
m
in
e
s
)
th
a
t

re
q
u
ire
fre
s
h
w
a
te
r
is
in
c
re
a
s
in
g
ly
c
o
m
p
le
x
a
n
d
c
h
a
lle
n
g
e
d
.

iv)D
esalination

Plants
§
R
a
p
id
ly
g
ro
w
in
g
m
a
rk
e
t
to
m
e
e
t
m
a
jo
r
g
lo
b
a
l
w
a
te
r
c
h
a
lle
n
g
e
s
.

§
T
h
e
~
1
6
,0
0
0
o
p
e
ra
tin
g
d
e
s
a
lin
a
tio
n
p
la
n
ts
p
ro
d
u
c
e
m
o
re
th
a
n

1
4
0
m
illio

n
c
u
b
ic
m
e
tre
s
(m

3)
o
f
w
a
s
te
b
rin
e
,
d
a
ily
.

The
B
asis

ofW
aterSustainability

§
R
e
d
u
c
e
–
u
s
e
o
f
w
a
te
r
e
ffic
ie
n
c
y
te
c
h
n
o
lo
g
ie
s

§
R
e
u
s
e
–
re
q
u
ire
s
c
a
p
tu
rin
g
w
a
s
te
s
tre
a
m
s

§
R
e
c
y
c
le
–
re
q
u
ire
s
p
ro
c
e
s
s
in
g
o
f
w
a
s
te
w
a
te
r

R
ecycling

W
ater

§
W
a
te
r

re
c
y
c
lin
g

p
ro
v
id
e
s

th
e

g
re
a
te
s
t

o
p
p
o
rtu
n
ity
to
c
o
n
c
u
rre
n
tly
:

§
R
e
d
u
c
e
w
a
s
te
w
a
te
r
s
to
ra
g
e
,
a
n
d
;

§
R
e
c
o
v
e
r
fre
s
h
w
a
te
r

§
C
o
n
v
e
rtin

g
a
lia
b
ility

in
to
a
n
a
s
s
e
t

Total
D
issolved

Solids
(TD

S,
salts)

in
Feedw

ater&
W
astew

aters
§
L
o
w
T
D
S
-
fe
e
d
s
to
c
k
s
a
re

g
e
n
e
ra
lly

re
a
d
ily

re
c
y
c
le
d

w
ith

c
o
n
v
e
n
tio
n
a
l

d
e
s
a
lin
a
tio
n

te
c
h
n
o
lo
g
ie
s
,
p
rim
a
rily

re
v
e
rs
e
o
s
m
o
s
is
(R
O
).

§
H
ig
h

T
D
S

–
fe
e
d
s
to
c
k
s
,
fro
m

in
d
u
s
tria
l

o
p
e
ra
tio
n
s
,
in
c
lu
d
in
g
in
th
e
e
n
e
rg
y
,
m
in
in
g
a
n
d

fa
s
t-g
ro
w
in
g
d
e
s
a
lin
a
tio
n
s
e
c
to
r
p
ro
d
u
c
e
o
v
e
r

2
5
0
,0
0
0
,0
0
0
m
3
o
f
c
o
n
c
e
n
tra
te
d
b
rin
e
,
d
a
ily
.

§
C
o
n
v
e
n
tio
n
a
l

te
c
h
n
o
lo
g
ie
s

fo
r

p
ro
c
e
s
s
in
g

th
e
s
e

h
ig
h
-T
D
S

b
rin
e

s
tre
a
m
s
a
re
in
e
ffic
ie
n
t
a
n
d
c
o
s
tly
.

Innovative
Processing

Technology
§
O
p
p
o
rtu
n
ity
to
p
ro
c
e
s
s
h
ig
h
T
D
S
b
rin
e
s
tre
a
m
s
.
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2020 The W
orld H

as C
hanged

W
e
A
re
Living

ata
tim
e
ofM

ajorG
lobalU

pheaval
§
G
lo
b
a
lis
a
tio
n
,
h
a
s
u
n
d
e
rp
in
n
e
d
e
c
o
n
o
m
ic
g
ro
w
th
,
b
u
t
is
n
o
w
b
e
in
g
c
h
a
lle
n
g
e
d
.

§
T
e
c
h
n
o
lo
g
ic
a
l
d
is
ru
p
tio
n
,
is
p
ro
v
id
in
g
u
n
p
re
c
e
d
e
n
te
d
e
c
o
n
o
m
ic
o
p
p
o
rtu
n
itie
s
.

§
T
h
e
w
o
rld
h
a
s
c
h
a
n
g
e
d
-
T
h
e
p
a
n
d
e
m
ic
is
a
ls
o
c
re
a
tin
g
o
p
p
o
rtu
n
itie
s
&
c
h
a
lle
n
g
e
s
.

§
C
h
a
n
g
e
s
le
a
d
in
g
to
in
c
re
a
s
e
d
in
e
q
u
a
lity
,
w
ith
im
p
a
c
ts
a
c
c
e
le
ra
te
d
b
y
th
e
C
o
iv
d
-1
9
.

Im
pacton

Investm
entA

llocations
§
T
h
e
m
a
jo
rity

o
f
p
o
s
t-p
a
n
d
e
m
ic
in
itia
tiv
e
s
to

s
u
p
p
o
rt

e
c
o
n
o
m
ic
d
e
v
e
lo
p
m
e
n
t,
a
re

fo
c
u
s
e
d
o
n
E
S
G
-c
e
n
tric

th
e
m
e
s
in
o
rd
e
r
to
“b
u
ild
b
a
c
k
b
e
tte
r”.

§
P
ro
fe
s
s
io
n
a
l
in
v
e
s
tm
e
n
ts
a
re

a
ls
o
in
c
re
a
s
in
g
ly
E
S
G

fo
c
u
s
e
d
,
a
s
n
o
n
-c
o
m
p
lia
n
c
e
is
s
e
e
n
a
s
a
ris
k
.

Im
plications

§
W
h
ils
t
th
e
re
a
re
v
a
rio
u
s
in
te
rp
re
ta
tio
n
s
(e
v
e
n
c
o
n
s
p
ira
c
ie
s
)
o
n
w
h
a
t
“b
u
ild
b
a
c
k
b
e
tte
r”
m
e
a
n
s
,
re
g
a
rd
le
s
s
,
th
e
re
is
a
n
in
c
re
a
s
e
d
fo
c
u
s
o
n
E
S
G
p
rin
c
ip
le
s
.

§
P
a
rk
w
a
y
M
in
e
ra
ls
is
w
e
ll
p
la
c
e
d
to
re
s
p
o
n
d
to
s
o
m
e
o
f
th
e
e
n
v
iro
n
m
e
n
ta
l
s
u
s
ta
in
a
b
ility

re
la
te
d
c
h
a
lle
n
g
e
s
,
th
ro
u
g
h
n
e
x
t-g
e
n
e
ra
tio
n
te
c
h
n
o
lo
g
ie
s
.
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Em
erging C

hallenges –
C

reating O
pportunity

B
efore

C
ovid-19

(the
“old”

w
orld)

§
A
s
o
u
tlin
e
d
in
a
re
c
e
n
t
F
ro
s
t
&
S
u
lliv
a
n
re
p
o
rt
(D
e
c
2
0
1
9
),
s
ig
n
ific
a
n
t
e
ffo
rts

to
im
p
ro
v
e
th
e
e
ffic
ie
n
c
y
o
f
w
a
te
r
u
s
e
,
in
c
lu
d
in
g
th
e
c
o
n
c
e
p
t
o
f
a
“w
a
te
rle
s
s

m
in
e
”
w
e
re
u
n
d
e
rw
a
y
,
w
e
ll
b
e
fo
re
th
e
e
m
e
rg
e
n
c
e
o
f
th
e
C
o
v
id
-1
9
p
a
n
d
e
m
ic
.

A
fterC

ovid-19
(the

“new
”
w
orld)

§
T
h
e
im
p
a
c
ts
o
f
C
o
v
id
-1
9
in
c
lu
d
e
th
e
a
c
c
e
le
ra
tio
n
o
f
a
n
u
m
b
e
r
o
f

e
x
is
tin
g
tra
n
s
fo
rm
a
tio
n
tre
n
d
s
,
p
a
rtic
u
la
rly
tre
n
d
s
re
la
tin
g
to
th
e

a
d
o
p
tio
n
o
f
E
S
G
p
rin
c
ip
le
s
.

§
M
a
n
y
o
f
th
e
“in
d
u
s
try
b
e
s
t
p
ra
c
tic
e
s
”
fro
m
th
e
“o
ld
w
o
rld
”,
a
re
n
o
w

n
o
lo
n
g
e
r
a
c
c
e
p
ta
b
le
in
th
e
“n
e
w
w
o
rld
”.

C
apital-as

a
“force

forgood”
§
G
lo
b
a
l
m
o
m
e
n
tu
m
is
s
h
iftin

g
to
w
a
rd
s
“n
e
t
z
e
ro
e
m
is
s
io
n
s
”
a
n
d

o
th
e
r
m
a
jo
r
s
u
s
ta
in
a
b
ility

c
o
m
m
itm
e
n
ts
.

§
In
s
titu
tio
n
a
l
in
v
e
s
to
rs
a
re
re
c
o
g
n
is
in
g
th
a
t
p
o
o
r
E
S
G
p
e
rfo
rm
a
n
c
e

re
p
re
s
e
n
ts
a
m
a
te
ria
l
lo
n
g
-te
rm

ris
k
,
a
n
d
a
re
re
a
llo
c
a
tin
g
c
a
p
ita
l,

a
c
c
o
rd
in
g
ly
.

§
P
ro
v
id
e
rs
o
f
c
a
p
ita
l
(in
v
e
s
to
rs
)
a
re
d
e
m
a
n
d
in
g
E
S
G
im
p
ro
v
e
m
e
n
ts
.

§
C
E
O
o
f
W
o
rle
y
,
d
e
s
c
rib
e
s
th
e
s
e
c
h
a
n
g
e
s
a
s
fo
llo
w
s
:

R
apidly

G
row

ing
M
arket

§
E
x
p
e
c
te
d
to
re
a
c
h
U
S
$
8
b
illio
n
a
y
e
a
r
b
y
2
0
2
3
.

§
H
ig
h
-e
n
d
(e
m
e
rg
in
g
)
te
c
h
n
o
lo
g
ie
s
fo
r
“c
lo
s
e
d
-lo
o
p
”
o
p
e
ra
tio
n
s
.
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Em
erging C

hallenges
§

M
in

in
g
 o

p
e
ra

tio
n
s
 a

re
 in

c
re

a
s
in

g
ly

 a
c
c
o
u
n
ta

b
le

 fo
r th

e
ir “e

x
te

rn
a
litie

s
” s

u
c
h
 a

s
:

§
D

e
p
le

tio
n
 a

n
d
/o

r c
o
n
ta

m
in

a
tio

n
 o

f w
a
te

r re
s
o

u
rc

e
s
, a

n
d

§
C

a
rb

o
n
 fo

o
tp

rin
t a

n
d
 e

v
e
n
 d

o
w

n
s
tre

a
m

 im
p
lic

a
tio

n
s
, o

f m
in

e
ra

l u
tilis

a
tio

n
.

§
M

in
in

g
 a

c
tiv

itie
s
, s

u
b
je

c
t to

 a
d
o
p
tin

g
 s

u
s
ta

in
a
b

le
 re

s
o

u
rc

e
 e

x
p

lo
ita

tio
n

 s
tra

te
g

ie
s
.

The M
ining Industry at a C

rossroads

Im
plications

§
M

in
in

g
 c

o
m

p
a
n
ie

s
 w

ill h
a
v
e
 to

 s
h
a
re

 b
e
n
e
fits

 a
n
d
 p

a
y
 th

e
 

“
tru

e
 c

o
s
t”

 o
f th

e
ir o

p
e
ra

tio
n

s
, in

c
lu

d
in

g
 fo

r w
a
te

r
.

§
U

B
C

 J
o
u
rn

a
l p

u
b
lic

a
tio

n
 c

a
n
 b

e
 a

c
c
e
s
s
e
d
 a

t: 

h
ttp

s
://d

o
i.o

rg
/1

0
.1

0
1
6
/j.e

x
is

.2
0
1
9
.0

7
.0

0
7

“T
e
s
la

 w
ill g

iv
e
 y

o
u
 a

 g
ia

n
t 

c
o
n
tra

c
t fo

r a
 lo

n
g
 p

e
rio

d
 o

f tim
e
 if 

y
o
u
 m

in
e
 n

ic
k
e
l e

ffic
ie

n
tly

a
n
d
 in

 

a
n
 e

n
v
iro

n
m

e
n
ta

lly
 s

e
n
s
itiv

e
w

a
y
.” 

E
lo

n
 M

u
s
k
, 2

2
nd

J
u

ly
 2

0
2
0
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F
o
r m

o
re

 in
fo

rm
a
tio

n
:

h
ttp

s
://w

w
w

.fitc
h
ra

tin
g
s
.c

o
m

/re
s
e
a
rc

h
/in

fra
s
tru

c
tu

re
-p

ro
je

c
t-fin

a
n
c
e
/w

a
te

r-

s
c
a
rc

ity
-is

-g
re

a
te

s
t-ris

k
-to

-m
e
ta

ls
-m

in
in

g
-0

8
-0

7
-2

0
2
0

The M
ining Industry &

 W
ater C

hallenges

K
ey Points

§
O

v
e
ra

ll w
a
te

r d
e
m

a
n

d
 is

 fo
re

c
a
s
t to

 ris
e
 b

y
 a

s
 m

u
c
h

 a
s
 5

0
0
%

 fo
r s

o
m

e
 

m
e
ta

ls
 b

y
 2

0
2
5
, d

riv
e
n
 b

y
 in

c
re

a
s
e
d
 a

p
p
lic

a
tio

n
s
 in

 b
a
tte

rie
s
, re

n
e
w

a
b
le

 

e
n
e
rg

y
 a

n
d
 o

th
e
r g

re
e
n
 te

c
h
n
o
lo

g
ie

s
.

§
H

o
w

e
v
e
r g

ro
w

in
g

 E
S

G
 c

o
n

s
tra

in
ts

 o
n
 p

ro
d
u
c
tio

n
 th

a
t th

re
a
te

n
 to

 m
a
k
e
 

m
a
n
y
 p

ro
je

c
ts

 u
n
v
ia

b
le

 in
 c

o
m

in
g
 y

e
a
rs

.

§
W

a
te

r s
c
a
rc

ity
 is

 th
e
 g

re
a
te

s
t e

m
e
rg

in
g

 ris
k

to
 th

e
 m

e
ta

ls
 a

n
d
 m

in
in

g
 s

e
c
to

r.

§
C

o
m

p
o
u
n
d
in

g
 w

a
te

r c
h
a
lle

n
g
e
s
, w

a
s
te

w
a
te

r s
to

ra
g

e
 in

 ta
ilin

g
s
 d

a
m

s
 is

 

a
c
c
o
u
n
tin

g
 fo

r a
 g

ro
w

in
g

 p
o

rtio
n

 o
f to

ta
l o

p
e
ra

tin
g

 c
o

s
ts

.

The O
nly Viable Solution

Is
 to

 e
n
s
u
re

 th
e
 m

o
re

 e
ffic

ie
n
t u

s
e
 o

f w
a
te

r, w
h
ic

h
 re

q
u
ire

s
 th

e
 

d
e
v
e
lo

p
m

e
n
t a

n
d
 a

d
o
p
tio

n
 o

f fit-fo
r-p

u
rp

o
s
e
 te

c
h

n
o

lo
g

ie
s
 w

h
ic

h
:

1
.

E
n
a
b
le

 m
o
re

 w
a
te

r e
ffic

ie
n
t o

p
e
ra

tio
n
s
 / m

in
e
ra

l p
ro

c
e
s
s
in

g
, a

n
d

2
.

R
e
c
y
c
lin

g
 o

f w
a
s
te

w
a
te

r fro
m

 o
p
e
ra

tio
n
s
.

W
h
e
n
 a

 m
a
jo

r c
re

d
it ra

tin
g
s
 a

g
e
n
c
y
 o

u
tlin

e
s
 m

a
te

ria
l ris

k
s
 to

 a
 

s
e
c
to

r, it’s
 w

o
rth

 p
a
y
in

g
 a

tte
n
tio

n
.

F
a
ilu

re
 to

 a
c
t, w

ill in
c
re

a
s
e
 fu

n
d
in

g
 c

o
s
ts

 a
n
d
 e

v
e
n
tu

a
lly

 re
n
d
e
r c

e
rta

in
 

a
s
s
e
ts

/c
o
m

p
a
n
ie

s
 u

n
-in

v
e
s
ta

b
le

, p
a
rtic

u
la

rly
 fo

r in
s
titu

tio
n
a
l in

v
e
s
to

rs
.

OUR

FOCUS
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M
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A
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N
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M
ining Sector W

astew
ater Treatm

ent O
pportunities

D
esalination W

aste B
rine*

§
F

o
r e

v
e
ry

 litre
 o

f fre
s
h
w

a
te

r o
u
tp

u
t, d

e
s
a
lin

a
tio

n
 p

la
n
ts

 

p
ro

d
u
c
e
 o

n
 a

v
e
ra

g
e
 1

.5
 litre

s
 o

f b
rin

e
.

§
W

o
rld

’s
 ~

1
6
,0

0
0
 d

e
s
a
lin

a
tio

n
 p

la
n
ts

 d
is

c
h
a
rg

e
 1

4
2
 m

illio
n

 

m
³/d

a
y
 o

f b
rin

e
 d

a
ily

.

§
B

rin
e
 m

a
n
a
g
e
m

e
n
t c

a
n
 re

p
re

s
e
n
t u

p
 to

 3
3
%

 o
f a

 

d
e
s
a
lin

a
tio

n
 p

la
n
t’s

 c
o
s
t a

n
d
 ra

n
k
s
 a

m
o
n
g
 th

e
 b

ig
g
e
s
t 

c
o
n
s
tra

in
ts

 to
 m

o
re

 w
id

e
s
p
re

a
d
 d

e
v
e
lo

p
m

e
n
t.

§
A

lm
o
s
t 2

2
 m

illio
n
 m

³/d
a
y
 o

f b
rin

e
 is

 p
ro

d
u
c
e
d
 a

t a
 d

is
ta

n
c
e
 

o
f g

re
a
te

r
th

a
n
 5

0
k
m

 fro
m

 th
e
 n

e
a
re

s
t c

o
a
s
tlin

e
. D

e
s
p
ite

 

th
e
 la

rg
e
 v

o
lu

m
e
 o

f b
rin

e
 p

ro
d
u
c
e
d
 in

 th
e
s
e
 a

re
a
s
, v

e
ry

 

fe
w

 e
c
o

n
o

m
ic

a
lly

 v
ia

b
le

 a
n

d
 e

n
v
iro

n
m

e
n

ta
lly

 s
o

u
n

d
 

b
rin

e
 m

a
n

a
g

e
m

e
n

t o
p

tio
n

s
 e

x
is

t. 

D
e
s
a
lin

a
tio

n
 P

la
n
t

P
ro

c
e
s
s
 W

a
te

r

M
in

in
g
 O

p
e
ra

tio
n
s

T
a
ilin

g
s
 S

to
ra

g
e
 (T

S
F

)

B
rin

e
/S

o
lu

tio
n
 M

in
in

g

S
e
a
w

a
te

r D
e
s
a
l (S

W
R

O
)

B
rine M

ining Feedstock
§

P
rim

a
ry

 b
rin

e
 p

ro
je

c
ts

 in
c
lu

d
e
 p

la
y
a
 h

o
s
te

d
 b

rin
e
s
 to

 

p
ro

d
u
c
e
 p

re
d
o
m

in
a
n
tly

 p
o
ta

s
h
 a

n
d
 lith

iu
m

.

§
S

o
lu

tio
n
 m

in
in

g
 (IS

L
/IS

R
) te

c
h
n
iq

u
e
s
 a

re
 a

ls
o
 u

tilis
e
d
 to

 

p
ro

d
u
c
e
 p

o
ta

s
h
 a

n
d
 o

th
e
r v

a
lu

a
b
le

 m
in

e
ra

l p
ro

d
u
c
ts

.

Tailings W
aste Stream

s
§

T
y
p
ic

a
lly

 h
a
v
e
 a

 la
rg

e
 fo

o
tp

rin
t a

n
d
 re

p
re

s
e
n
t s

u
b
s
ta

n
tia

l 

e
n
v
iro

n
m

e
n
ta

l ris
k
s
 in

c
lu

d
in

g
 c

o
m

m
u
n
ity

 c
o
n
c
e
rn

s
.

§
T

a
ilin

g
s
 s

to
ra

g
e
 fa

c
ility

 (T
S

F
) c

o
n
s
tru

c
tio

n
, o

p
e
ra

tio
n
 a

n
d
 

m
a
in

te
n
a
n
c
e
 re

p
re

s
e
n
t s

ig
n
ific

a
n
t c

o
s
ts

 a
n
d
 ris

k
s
.

§
T

re
a
tm

e
n
t o

f ta
ilin

g
s
 s

o
lu

tio
n
s
 is

 a
 h

ig
h
 g

ro
w

th
 s

e
c
to

r.

* Adapted from: “UN W
arns of Rising Levels of Toxic Brine as Desalination Plants Meet Growing W

ater Needs”, UNU-INW
EH Study (14 Jan 2019).

W
a
s
te

 B
rin

e

-
c
h
e
m

ic
a
ls

-
s
a
lt 

-
w

a
te

r

1

B
rin

e
 F

e
e
d

s
to

c
k

-
m

in
e
ra

ls

-
s
a
lt

-
w

a
te

r 

2

W
a
s
te

 S
tre

a
m

-
m

in
e
ra

ls

-
re

a
g
e
n
ts

 

-
w

a
te

r

3

1

2

3
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The G
o To M

arket Plan –
To C

apture O
pportunities

Strategic
Foundations

§
R
e
c
e
n
t
A
c
h
ie
v
e
m
e
n
ts
-
T
e
c
h
n
o
lo
g
y

§
E
s
ta
b
lis
h
e
d
h
ig
h
-c
a
lib
re
p
ro
c
e
s
s
e
n
g
in
e
e
rin
g
te
a
m
.

§
B
ro
a
d
e
n
e
d
a
n
d
d
e
e
p
e
n
e
d
te
c
h
n
o
lo
g
y
p
o
rtfo
lio
:

§
A
d
v
a
n
c
e
d
a
M
E
S
™
te
c
h
n
o
lo
g
y

§
A
c
q
u
ire
d
iB
C
™
te
c
h
n
o
lo
g
y

§
D
e
v
e
lo
p
in
g
/a
c
q
u
irin
g
s
y
n
e
rg
is
tic
te
c
h
n
o
lo
g
y

§
A
d
v
a
n
c
e
d
te
c
h
n
o
lo
g
y
p
o
rtfo
lio
:

§
C
o
m
p
le
te
d
K
L
P
P
-P
F
S

§
P
re
-c
o
m
m
is
s
io
n
in
g

o
f
a
M
E
S
™

p
ilo
t
p
la
n
t

u
n
d
e
rw
a
y

§
R
e
c
e
n
t
A
c
h
ie
v
e
m
e
n
ts
–
P
ro
je
c
t
D
e
liv
e
ry
C
a
p
a
b
ility

§
G
lo
b
a
l
S
tra
te
g
ic
C
o
o
p
e
ra
tio
n
A
g
re
e
m
e
n
t
w
ith
W
o
rle
y

§
O
th
e
r
s
tra
te
g
ic
re
la
tio
n
s
h
ip
s
/p
a
rtn
e
rs
/O
E
M
’s

W
ellFunded

§
S
tro
n
g
b
a
la
n
c
e
s
h
e
e
t,
w
ith

n
e
a
r-te

rm
fu
n
d
in
g
o
f
>
$
5
m
illio
n

c
o
n
s
is
tin
g
o
f
$
2
.8
M
c
a
s
h
,
$
1
.9
m
m
a
rk
e
ta
b
le
s
e
c
u
ritie

s
a
s
w
e
ll

a
s
a
d
d
itio
n
a
l
fu
n
d
in
g
fro
m
R
&
D
re
fu
n
d
a
n
d
g
ra
n
t
fu
n
d
s
.

§
A
c
c
e
s
s
to
a
d
d
itio
n
a
l
“g
ro
w
th
-c
a
p
ita
l”,
fo
r
a
c
c
re
tiv
e
in
itia
tiv
e
/s
.

Legacy
A
ssets

§
S
tra
te
g
ic
a
lly
im
p
o
rta
n
t
a
s
s
e
ts
in
th
e
n
e
a
r-te

rm
,
h
o
w
e
v
e
r,
lik
e
ly

to
b
e
d
iv
e
s
te
d
in
th
e
m
e
d
iu
m
-te
rm
:

§
K
a
rin
g
a
L
a
k
e
s
P
o
ta
s
h
P
ro
je
c
t
(e
q
u
ity
in
te
re
s
t)

§
D
a
v
e
n
p
o
rt
R
e
s
o
u
rc
e
s
(s
tra
te
g
ic
in
v
e
s
tm
e
n
t)

O
urM

ission
§
T
o
b
e
re
c
o
g
n
is
e
d
a
s
a
te
c
h
n
o
lo
g
y
s
o
lu
tio
n
p
ro
v
id
e
r

o
f
c
h
o
ic
e
,
in
re
la
tio
n
to
a
d
d
re
s
s
in
g
h
ig
h
c
o
n
c
e
n
tra
tio
n

fe
e
d
s
to
c
k
a
n
d
w
a
s
te
w
a
te
r
re
la
te
d
c
h
a
lle
n
g
e
s
,
in
th
e

e
n
e
rg
y
,
m
in
in
g
a
n
d
w
a
s
te
w
a
te
r
in
d
u
s
trie
s
.

N
ear-Term

G
oals

§
A
d
v
a
n
c
in
g
B
rin
e
P
ro
c
e
s
s
in
g
a
s
a
s
S
o
lu
tio
n
(B
P
a
a
S
™
)

p
la
tfo
rm
:

§
O
n
g
o
in
g
p
ilo
t
p
la
n
t
s
tu
d
ie
s
s
u
p
p
o
rtin
g
a
c
tiv
e

b
u
s
in
e
s
s
d
e
v
e
lo
p
m
e
n
t.

§
P
re
s
e
n
tin
g
in
itia
l
p
ro
p
o
s
a
ls
fo
r
c
o
n
c
e
p
t
a
n
d
/o
r

fe
a
s
ib
ility

s
tu
d
ie
s
.

§
A
c
q
u
ire

a
n
d
/o
r
b
u
ild

s
m
a
ll-s
c
a
le
,
h
ig
h
R
O
I,
p
ro
je
c
t

d
e
liv
e
ry
c
a
p
a
b
ility
,
b
a
s
e
d
o
n
c
o
n
v
e
n
tio
n
a
l
p
ro
c
e
s
s
e
s
.

M
edium

-Term
G
oals

§
G
e
n
e
ra
te
re
v
e
n
u
e
fro
m
:

§
F
e
a
s
ib
ility

&
p
ilo
tin
g
s
tu
d
ie
s
,
lic
e
n
s
in
g
&
ro
y
a
lty

fe
e
s
fro
m
te
c
h
n
o
lo
g
y
p
o
rtfo
lio
.

§
P
ro
je
c
t
d
e
liv
e
ry
a
n
d
p
ro
fe
s
s
io
n
a
l
s
e
rv
ic
e
s
.

§
D
iv
e
s
t
le
g
a
c
y
a
s
s
e
ts
a
n
d
re
d
e
p
lo
y
c
a
p
ita
l
fo
r
g
ro
w
th
.

Long-Term
G
oals

§
T
o
p
ro
v
id
e
te
c
h
n
o
lo
g
y
&
s
u
p
p
o
rt
fo
r
a
p
o
rtfo
lio
o
f
(n
o
n
-

o
w
n
e
d
)
n
e
x
t-g
e
n
e
ra
tio
n
w
a
s
te
w
a
te
r
p
ro
c
e
s
s
in
g
p
la
n
ts
.

§
G
e
n
e
ra
te
c
a
s
h
flo
w
to
e
n
a
b
le
p
a
y
m
e
n
t
o
f
d
iv
id
e
n
d
s
.
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C
reating Value Through B

rine Processing Technologies

W
a
s
te

 B
rin

e

-
c
h
e
m

ic
a
ls

-
s
a
lt 

-
w

a
te

r

1

B
rin

e
 F

e
e
d

s
to

c
k

-
m

in
e
ra

ls

-
s
a
lt

-
w

a
te

r 

2

W
a
s
te

 S
tre

a
m

-
m

in
e
ra

ls

-
re

a
g
e
n
ts

 

-
w

a
te

r

3

Pure W
ater

-
D

em
ineralized W

ater
-

Extrem
ely high purity

C
reating Value

Econom
ic Value

-
Im

proved m
ineral recovery

-
R

ecycling of w
ater & reagents

-
M

onetisation of byproducts

Environm
ental Value

-
R

educed environm
ental footprint

-
M

ore sustainable operations

Social Value
-

M
eeting com

m
unity expectations

-
Securing licence to operate

Target Products (Produced)
-

Potash (M
O

P/KM
S/SO

P)
-

Lithium
 (LiC

l, Li2 C
O
3 , brine 

derived)
-

Byproducts (B, Br, C
a, C

o, C
u, I, 

M
g, N

a, N
i, Si, Sr, R

EE and range 
of other elem

ents …
)

R
eagents (R

ecovered)
-

Various m
ineral processing acids 

& bases used in leaching circuits

aM
ES™

-B
rine

Processing
Technology

The
activated

M
ineralExtraction

System
,

or
aM

ES™
is

an
innovative

process
technology

that
enables

the
treatm

entofconcentrated
brine

solutions
to

recovera
range

ofvaluable
com

pounds,
reagents

and
fresh

w
ater.

The
technology

utilises
a

proprietary
m

ulti-staged
process

incorporating
novelm

em
brane

technology
and

is
based

on
proprietary

IP,incorporating
patents,

expertise
and

know
-how

acquired
overm

ore
than

a
decade

ofintense
process

developm
ent.

A
dvantages

ofthe
aM

ES™
technology

include:
§

im
provem

ents
in

m
ineralrecovery

and
productquality,

§
opportunity

forsubstantialprojectcapex
&

opex
savings,

§
efficientuse

ofenergy
and

produces
pure

w
ateras

a
by-product,and

§
im

proved
projectfootprintand

environm
entalsustainability.

O
ngoing

collaboration
w

ith
severalbrine

projectdevelopers
and

operators
has

confirm
ed

there
are

m
any

applications
w

here
the

aM
ES™

technology
has

the
potential

to
deliver

substantial
value

by
enhancing

existing
flow

sheets,in
orderto

im
prove

overallprojectperform
ance.

A
dditionalInform

ation
w

w
w

.parkw
aym

inerals.com
.au/am

es-technology

iB
C

™
-B

rine
Pre-Treatm

entTechnology
The

integrated
Brine

C
austicization,

or
iBC

™
is

a
patented

process
technology

that
sim

ultaneously
rem

oves
com

m
on

im
purities

from
w

aste
brine

stream
s

and
converts

sodium
carbonates

and
bicarbonates

found
in

coalseam
gas

(C
SG

)
brines,

into
m

ore
soluble

sodium
hydroxide.
As

a
resultofthe

causticization
step,the

iBC
™

technology
produces

a
purified

brine
suitable

for
dow

nstream
processing,including

w
ith

the
aM

ES™
technology,to

produce
various

saltproducts
and

industrial-grade
sodium

hydroxide.
A

dditionalInform
ation

https://w
w

w
.parkw

aym
inerals.com

.au/ibc-technology
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D
eveloping N

ext G
eneration Technologies

O
verview

§
W
h
ils
t
m
in
in
g
is
e
s
s
e
n
tia
l
fo
r
th
e
c
le
a
n
-e
n
e
rg
y
tra
n
s
itio
n
,
s
o
c
ie
ty
is
d
e
m
a
n
d
in
g
m
o
re
s
u
s
ta
in
a
b
le
s
o
u
rc
e
s
o
f
m
in
e
d
m
a
te
ria
ls
.

§
L
e
a
d
in
g
s
u
p
p
ly
c
h
a
in
p
a
rtic
ip
a
n
ts
a
re
d
e
m
a
n
d
in
g
in
c
re
a
s
in
g
tra
n
s
p
a
re
n
c
y
in
c
lu
d
in
g
th
ro
u
g
h
in
d
u
s
try
s
te
w
a
rd
s
h
ip
s
c
h
e
m
e
s
s
u
c
h
a
s
IR
M
A
.

§
A
s
m
in
e
rs
s
e
e
k
to
im
p
ro
v
e
th
e
s
u
s
ta
in
a
b
ility

o
f
w
a
te
r
u
s
e
a
c
ro
s
s
o
p
e
ra
tio
n
s
,
P
a
rk
w
a
y
M
in
e
ra
ls
w
e
ll
p
la
c
e
d
to
b
e
p
a
rt
o
f
th
e
s
o
lu
tio
n
.

§
T
h
e
P
a
rk
w
a
y
M
in
e
ra
ls
te
c
h
n
o
lo
g
y
p
o
rtfo
lio
b
u
ild
s
o
n
m
o
re
th
a
n
a
d
e
c
a
d
e
o
f
c
u
ttin
g
-e
d
g
e
re
s
e
a
rc
h
&
d
e
v
e
lo
p
m
e
n
t.

IR
M
A
–
Initiative

forR
esponsible

M
ining

A
ssurance

§
P
a
rk
w
a
y
M
in
e
ra
ls
is
a
m
e
m
b
e
r
o
f
IR
M
A
,
th
e
In
itia
tiv
e
fo
r
R
e
s
p
o
n
s
ib
le

M
in
in
g
A
s
s
u
ra
n
c
e
.
W
e
s
u
p
p
o
rt
th
e
v
is
io
n
o
f
a
w
o
rld
w
h
e
re
th
e
m
in
in
g

in
d
u
s
try

re
s
p
e
c
ts
th
e
h
u
m
a
n
rig
h
ts
a
n
d
a
s
p
ira
tio
n
s
o
f
a
ffe
c
te
d

c
o
m
m
u
n
itie
s
,
p
ro
v
id
e
s
s
a
fe
,
h
e
a
lth
y
a
n
d
s
u
p
p
o
rtiv
e
w
o
rk
p
la
c
e
s
,

m
in
im
iz
e
s
h
a
rm
to
th
e
e
n
v
iro
n
m
e
n
t,
a
n
d
le
a
v
e
s
p
o
s
itiv
e
le
g
a
c
ie
s
.

§
P
a
rk
w
a
y
M
in
e
ra
ls
is
fe
a
tu
re
d
o
n
th
e
R
e
s
p
o
n
s
ib
le

M
in
in
g
M
a
p

d
e
v
e
lo
p
e
d
b
y
IR
M
A
.

§
IR
M
A
h
a
s
d
e
v
e
lo
p
e
d
a
c
o
m
p
re
h
e
n
s
iv
e
g
lo
b
a
l
s
ta
n
d
a
rd
,
s
u
p
p
o
rte
d
b
y

m
a
jo
r
m
in
in
g
in
d
u
s
try
s
ta
k
e
h
o
ld
e
rs
,
in
c
lu
d
in
g
:

A
R
C
-EESep

–
Energy

EfficientSeparation
(A
R
C
H
ub)

§
A
c
tiv
a
te
d
W
a
te
r
T
e
c
h
n
o
lo
g
ie
s
(A
W
T
),
a
w
h
o
lly
-o
w
n
e
d
s
u
b
s
id
ia
ry
o
f

P
a
rk
w
a
y
M
in
e
ra
ls
,
is
a
fo
u
n
d
in
g
m
e
m
b
e
r
o
f
th
e
A
R
C
-E
E
S
e
p
h
u
b
.

§
T
h
e
a
im

o
f
th
e
A
R
C
h
u
b
is
to
d
e
v
e
lo
p
m
o
re
e
n
e
rg
y
-e
ffic
ie
n
t,
c
o
s
t-

c
o
m
p
e
titiv

e
a
n
d
e
n
v
iro
n
m
e
n
ta
lly
s
u
s
ta
in
a
b
le
s
e
p
a
ra
tio
n
te
c
h
n
o
lo
g
ie
s
.

§
M
D
o
f
P
a
rk
w
a
y
M
in
e
ra
ls
,
s
e
rv
e
s
o
n
th
e
in
d
u
s
try
a
d
v
is
o
ry
p
a
n
e
l.

§
T
h
e
h
u
b
c
o
n
s
is
ts
o
f
a
w
o
rld
-c
la
s
s
te
a
m
in
c
o
rp
o
ra
tin
g
8
le
a
d
in
g

A
u
s
tra
lia
n
u
n
iv
e
rs
itie
s
,
3
in
te
rn
a
tio
n
a
l
u
n
iv
e
rs
itie
s
,
a
n
d
2
0
in
d
u
s
try

p
a
rtn
e
rs
in
c
lu
d
in
g
:
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§
C

a
p
a
c
ity

 to
 ra

p
id

ly
 

v
a
lid

a
te

 p
ro

c
e
s
s
 

p
e
rfo

rm
a
n

c
e
 a

t a
 

ra
n
g
e
 o

f s
c
a
le

s
 fro

m
 

b
e
n
c
h
to

p
 th

ro
u
g
h
 to

 

la
rg

e
r p

ilo
t p

la
n

ts

§
P

ro
c
e
s
s
 p

ilo
tin

g
 

s
u
p
p
o
rts

 fe
a
s
ib

ility
 

s
tu

d
ie

s

§
P

ilo
t p

la
n
ts

 in
s
ta

lle
d
 a

t 

V
ic

to
ria

 U
n
iv

e
rs

ity

§
In

-h
o
u
s
e
 p

ro
c
e
s
s
 

e
n
g
in

e
e
rin

g
 te

a
m

§
S

ta
te

-o
f-th

e
-a

rt p
ro

c
e
s
s
 

d
e
s
ig

n
 a

n
d
 s

im
u
la

tio
n
 

c
a
p
a
b
ilitie

s

§
T

e
c
h
n
o
e
c
o
n
o
m

ic
 m

o
d
e
ls

 

to
 s

u
p
p
o
rt b

u
s
in

e
s
s
-c

a
s
e
 

d
e
v
e
lo

p
m

e
n

t

§
In

-h
o
u
s
e
 s

c
o
p
in

g
 s

tu
d
ie

s
 

s
u
p
p
o
rt p

ro
je

c
t e

v
a
lu

a
tio

n

§
S

tro
n
g
 E

P
C

 s
u
p
p
o
rt 

fro
m

 g
lo

b
a
l 

e
n

g
in

e
e
rin

g
 

c
o

m
p

a
n

y
, u

n
d
e
rp

in
s
 

c
o
m

m
e
rc

ia
lis

a
tio

n
 o

f 

a
M

E
S

™
te

c
h
n
o
lo

g
y

§
C

a
p
a
c
ity

 to
 d

e
liv

e
r 

tie
r-1

 fe
a
s
ib

ility
 

s
tu

d
ie

s
 &

 E
P

C
/M

§
in

n
o
v
a
tiv

e
 re

v
e
n
u
e
 

s
h
a
rin

g
 m

o
d
e
l

§
P

o
rtfo

lio
 o

f p
ro

p
rie

ta
ry

 

p
ro

c
e
s
s
 te

c
h
n
o
lo

g
ie

s
 

in
c
lu

d
e
:

§
iB

C
™

§
a
M

E
S

™

§
o
n
g
o
in

g
 R

&
D

§
T

e
c
h
n
o
lo

g
ie

s
 p

ro
v
id

e
 a

 

c
le

a
r v

a
lu

e
 p

ro
p

o
s
itio

n
, 

w
h
e
re

 m
a
tu

re
 lo

w
-c

o
s
t 

a
lte

rn
a
tiv

e
s
 d

o
 n

o
t e

x
is

t

§
V

e
ry

 la
rg

e
 a

d
d
re

s
s
a
b
le

 

m
a
rk

e
ts

§
W

e
ll p

la
c
e
d
 to

 b
e
 p

a
rt o

f th
e
 

lo
n

g
-te

rm
 s

o
lu

tio
n

 fo
r 

p
ro

c
e
s
s
in

g
 c

o
m

p
le

x
 b

rin
e
s

§
E

x
is

tin
g
 in

d
u
s
try

 

re
la

tio
n
s
h
ip

s

§
O

n
g
o
in

g
 b

u
s
in

e
s
s
 

d
e
v
e
lo

p
m

e
n
t –

b
o
th

 in
-

h
o
u
s
e
 a

n
d
 th

ro
u
g
h
 p

a
rtn

e
rs

B
PaaS

-Brine Processing as a Solution
™

H
igh Value –

Brine/Feedstock Processing O
pportunities

U
nique

Technology
Portfolio

H
igh

Value
A

pplications

Innovative Process Technology D
elivery Platform

Proprietary
Process
Solutions

Technology
Solution
Validation

Project 
Feasibility &

 
D

elivery

P
a
rk

w
a
y
 P

ro
v
id

e
s

Process Technology Package
P

a
rtn

e
rs

 D
e
liv

e
r

Integrated Process Technology Solution

S
T

R
A

T
E

G
IC

 P
A

R
T

N
E

R
S

H
IP

S

Global Strategic Cooperation 
Agreement to commercialise 

aMES™
technology

Strategic Collaboration Agreement 
to develop, optimise and 

commercialise brine technology

Technology 
O

ptim
isation

Technology 
C

om
m

ercialisation
Established R

elationships
Strong relationships with key equipment (OEM) 

vendors and other partners important in successful 
project development and technology delivery

In
n
o
v
a
tiv

e
B

u
s
in

e
s
s

M
o
d
e
l

1
2

3
4

5
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A
dvantages of B

rine Processing as a Solution

a
M

E
S

™

P
ro

c
e
s
s
in

g

A
q
u
e
o
u
s
 

B
rin

e
 S

o
lu

tio
n

Range of Potential 
Feedstocks Include:
§

Industrial product and 
waste streams

§
Mineral processing streams

§
Salt lake brines

§
Potash

§
Lithium

§
Brackish groundwater

§
Desalination plant brine 
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Innovative B
usiness M

odel –
Leveraging Technology

Leveraging
Technology
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BPaaS
Brine Processing as a Solution

™
C
reating

Sustainable
Value
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Disposal 
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Annual 
Earnings 
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Incremental 
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capex

Incremental 
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Incremental 
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Annual 
Earnings 
(EBIT)

Existing Scenario

aMES™
Scenario
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ase-Study

–
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onceptual
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Incremental value creation 
through aMES™

technology

Value retained by client

Value captured by Parkway Minerals
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Potential to generate growing, 
recurring royalty streams
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K
aringa Lakes Pre-Feasibility Study (K

LPP-PFS)
Introduction
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ey
A
dvantages
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requires half as m
uch as peer group (potentially, as low as quarter)
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W
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R
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A
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significantly lower com

pared to prior scoping study
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lower than scoping study; scope to im
prove further
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flexible flow sheet capable of producing range of by-products
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E
A

G
E

N
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S
does not require reagents –

thereby im
proving sustainability

Ø
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E
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Y
 

higher purity products and recoveries generates m
ore revenue
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KLPP-PFS Project 
supported by:
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SALT STOCKPILE
Potassium

 Enriched 
M

ixed Salts

SALT PREPARATION
Screening &

 M
illingSALT EXTRACTION

Salt Dissolution

Residual Bitterns

SOP Dryer
SOP LOGISTICS
SOP Packaging, 

Storage &
 Dispatch

Sylvite Production

Leonite Production

SOP Crystalliser

Interm
ediate 

Product Crystalliser

Interm
ediate 

Product Centrifuge

CORE aM
ES™

PLANT
Concentrated Brine 

Processing

Recovered Process W
ater

Concentrated Brine

SOP SYNTHESIS
Production of SOP 

From
 Process Stream

s

1

2

3

46

5
PRODUCT HARVEST

Interm
ediate Product 

Production

7

K
aringa Lake Pre-Feasibility Study (K

LPP-PFS)
Pre-Feasibility
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State-of-the-A
rt aM

ES™
Pilot Plant

O
verview
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Status
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ard Plan
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Indicative Profile of Potential Project Solutions
O
verview

§
T
a
rg
e
tin
g
la
rg
e
p
ro
je
c
ts
w
ith
h
ig
h
ly
p
ro
b
le
m
a
tic
liq
u
id
w
a
s
te
s
tre
a
m
s
.
A
s
e
le
c
tio
n
o
f
p
ro
je
c
ts
c
u
rre
n
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Indicative B
usiness D
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ent C

ycle
O
verview
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Opportunity Evaluation
§

Exploratory discussions
§

Desktop evaluations
§

Business case evaluation

PRIORITISATION

Prelim
inary Piloting Studies

§
Bench-scale piloting

§
Proof-of-concept

§
Precursor to major studies

Concept & Feasibility Studies
§

Concept study (3 months)
§

FS (6 mo.) / DFS (9 mo.)
§

Large-scale piloting

Contractual Arrangem
ents

§
Project delivery model

§
Project execution plan

§
Commercial terms

Project Execution & Operations
§

Project execution / EPCM
§

Project operations
§

Project optimisation

Business Developm
ent

§
Inbound enquiries

§
PW

N generated
§

W
orley generated

0-3 MONTHS
2-3 MONTHS

3-9 MONTHS
3 MONTHS

ONGOING
ONGOING

Upfront and Recurring Revenues
§

EPCM related fees
§

Professional services fees
§

Recurring technology royalties

Revenue
§

Cost-recovery
§

Supports business 
development

Revenue
§

Client funds concept and feasibility studies
§

Engineering and professional services fees
§

Early revenues from conventional technologies (where possible)

Various Projects
§

Hydromet refineries
§

Oil & gas upstream
§

Mining sector -various
§

Potash

Various Opportunities
§

various
Range of Opportunities
§

Hydrometallurgical 
refineries (Co, Ni, Cu)

§
Industrial wastewater

§
Desalination brine

§
Lithium brine projects

§
Oil & gas wastewater

Initial Proposals Provided
§

Hydromet refineries
§

Oil & gas upstream

Strategic
O
pportunities

§
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e
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c
h
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s
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e
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o
p
p
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n
is
tic
a
lly
id
e
n
tify

a
n
d
c
a
p
tu
re
o
p
p
o
rtu
n
itie
s
fo
r
n
e
a
r-te

rm
re
v
e
n
u
e
g
e
n
e
ra
tio
n
th
ro
u
g
h
c
o
n
v
e
n
tio
n
a
l
te
c
h
n
o
lo
g
ie
s
.

B
rine

Processing
as
a
Solution

§
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c
t
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x
e
c
u
tio
n
a
n
d
o
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e
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tio
n
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h
a
s
e

R
evenue

G
eneration
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n
s
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n
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u
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.
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Investm
ent C
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nique Technology Portfolio
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BPaaS
Brine Processing as a Solution

™

Parkw
ay M

inerals is com
m

ercialising 
a w

orld-class technology portfolio 
to provide long-term

 sustainable solutions
for processing com

plex brines, in the 
energy, m

ining and w
astew

ater industries.
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Processing B
rine w

ith Proprietary Technology
Processing

R
ange

ofB
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and
Salts
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Processing
Process:
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B
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Processing
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Solution
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crude brine
pure water

processed brine
pure product

Processing R
ange of B

rines

1
3

4

B
rine Processing Technology Platform

A
P

P
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A
dvantages of B

rine Processing as a Solution
In M

ore D
etail
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Range of Potential 
Feedstocks Include:
§

Industrial product and 
waste streams

§
Salt lake brines

§
Brackish groundwater

§
Seawater

R
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R
e
v
e
rs

e
 

O
s
m

o
s
is

B
rin

e
 

E
v
a
p
o
ra

to
r

B
rin

e
 

C
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r

Options for Rem
oval of 

Suspended Solids:
§

Coagulation/flocculation
§

Sedimentation
§

Filtration
§

Microfiltration

Typical Salt Content of 
Com

m
on Feedstocks:

§
<0.5 g/L, fresh water

§
1-30 g/L, brackish water

§
35 g/L, seawater

§
>50 g/L, salt lake

Range of Physical and 
Therm

al Technologies:
§

Provide desalination 
function by separating 
salts from water

§
Reverse Osmosis 
(RO) most common

M
ature Desalination 

Technology:
§

Effective and relatively 
low-cost desalination 
technology

§
Typically increases 
brine TDS to 40 -70g/L

F
lo

ta
tio

n
 

P
ro

c
e
s
s

Intended to Dewater 
Brine Stream

s:
§

Increases RO brine to 
saturation (~250g/L)

§
Very high capex (>10x 
the RO equivalent) 
and very high opex

Produces solid salt 
product:
§

Very high capex, 
therefore only 
warranted if the salt 
product is saleable.

§
Mixed salts not sold
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Flotation Recovers product, but:

Typically poor recoveries

Relies on reagents

Does not recover byproducts

Does not recover water

The application of aM
ES™

technology enables: 

Improvement in product quality, yields & mix

Production of fresh water (instead of consumption)

Reduction in project waste profile given byproducts

B
P

a
a
S

 P
ro

c
e
s
s
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g
 R

o
u

te

Fresh water
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 Industry 
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aste Brine

iBC
™

Pre-Treatm
ent
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ES™

Processing

W
aste Brine 
Storage

W
aste Brine 

M
onitoring

§
Purifies brine by 
rem

oving 
im

purities
§

C
onverts sodium

 
bi/carbonate into 
hydroxide

§
C

ontrolled and 
efficient 
dew

atering
§

Production of 
range of separate 
saleable salts

Significant brine and salt 
disposal costs and liabilities. 

Production of saleable salts and 
avoidance of disposal costs & liabilities. 
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~60,000,000 
m

3/yr of CSG 
wastewater in 
Queensland
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4,200

3,200
3,200

1,600
1,300

Source: Adapted from Davenport Resources Corporate Presentation, ASX Release, 27 November 2020.
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