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NYRSTAR PORT PIRIE SMELTER
FEASIBILITY STUDY

14. CONCLUSIONS | RECOMMENDATIONS

The feasibility study that was conducted inlo water recycling opportunities within the Porl Pirie Region
found that it is feasible to recycle water from two main sources, the Port Pirie wastewater treafment
plant (WWTP) and the Nyrstar process efiluent treatment system (PETS) using reverse osmosis.
This has lhe potential lo recover 70% of these wastewster sireams, which in combination tolals 1,349
MLAyr,

The recycled water stream, which will be of sufficient quality to be used as process waler in the
Myrstar smelter and for irigation systems in Port Pirig, represents 84% of the region's mains water
drawn from the Morgan-Whyalla pipeline. The lotal amount of recycled water represenis 84% of
Myrstar's mains water usage,

The recovery and purification of both recycled water streams can be achieved with a cost investment
of & 10.4 M, with a cost sensitivity of + 30%. The technology selected is based on Reverse Osmosis,
with micro filiration being required for pre-ireatment. The power requirements for the project have
been calculated to be 0.7 MW,

We believe thal the project should qualify for financial support from the Federal Government as it
salisfies the following criteria:

« ‘“Delivers substantial and lasting volumes of water, with water saved to be delivered for
environmeantal purposes;

* Helps secure regional economies and supporis local communities facing reduced water
supply; and

» Delivers value for maney”.
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Table A - RO Feedwater Quality, mg/L

1 PETS 2 PETS 3PETS 4 PETS 5PETS Pori Pirie
O/FLOW O/FLOW  OFLOW  OFLOW  OFLOW WWTP
WORLEYPARSONS 13t2i08 14/2/08 17/2/08 18/2/08 10/2/08  Average (Mean)  Average
PETS PLAMT/
MNYRSTAR PORT
PIRIE SMELTER o8- 0B- D&- o8- 0a-
FE10251 FE10252 FE10253 FE10ES4 FE10255
FLOW 95 125 220
Ammania (NH4) 0 740
Potassium 470 510 440 480 510 4R4 484
Sodium a100 00 2400 TO0n T400 5800 G955 Ba5@
Magnesium 450 300 380 530 360 440 B3D 667
Calcium BRO 830 850 B840 720 B26 284 518
Strontium 4.6 18 a3 ash g 56 1]
Barum 0,033 DLO2E 0.033 0085 003 0.044 1]
Carbonate = .ol 0.4 na 2.4 16 1.1 1.1
Bicarbonate =i ol 286 .7 k8 40.3 32 323
Nitrate (NO3) a0 aa 28 86 58 448 48
Chioride B500 S200 E300 10000 11000 B3a00 BE00.0
Fluorde
Sulphate (5) 1300 1400 1400 1300 1200 1380 13600
H_aa:ﬂ'm Silica {as
By 018 0.7 a7 0.3g 08 1R} (.6
Boron 1.7 1.7 1.7
pH IE1] 8.1 B g8 BB 8.1 B.3 B2
Aluminium 011 014 0Ovs 016 o022
Coppar <001 <001 <001 <0 <007
l'LH.I'IE'I'IEI‘EE mg
e 4100 3300 3800 300 4100
iron < (.05 = 005 a.ay <005 < 0.05
Phesphate ortha {P) < (0.05 <005 <005 <005 <005
Phosphate total (P) o.12 o2 o.or 0.18 oo
Total Dissolved
S 20000 15000 16000 22000 23000 18200 I1492 20502
Turbidity{NTU) < 7.3 =1 25 =1 16
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Table B - RO Water Quality

Total Dissolved Salids (TDS). mail 170
pH 6.5
Sodium, mgfl azs Ma 58
Magnesium, mgfl as Mg 2
Calcium, mo as Ca 1
Strontium, mofl a= Sr 0.
Barium, mg/l as Ba 1]
Carbonate, mgl as 05 0
Bicarbonale, mofl as HCO, 0.5
Mitrate, mg/l as MO p
Chioride, maf as Cl ga
Fluoride, mo/l as F 0
Sulphale, mg/l as 50, 1
Silica, mg/ as Si0; 0.01
Boron. ma/l as B 0.5
Carbon Dioxide, mg/l as CO; 02
Ammonium, mg/l as MHs 0.3
Potassium, mg/l as K ]

Rev O
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Appendix C - RO Plant process Flow Diagram (PFD)
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Appendix D - RO Preliminary Design Data
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ROSA report Page 1 of 2

Project: Nyrstar PETS WTE 4 ROSA vb.1.5 ConfigDB U238786 55
Prepared By: B Shackleton Case; |
WorleyParsons 3/12/2008

System Design Overview

Raw Water TDS 17747.27 mg/l % System Recovery (7/1) T0.01 %
Water Classification Seawater (WellMF) S0I < 3 Founling Factor (Pass 1) 0.83
Feed Temperature 200C

Pass # Pass |

‘Fﬂ.ﬂ 3 1 1

Elcment Type SWIOKLE-400:[SWIOXTLE-4001

Pressure Vessels per Stage 24 12

Elements per Pressure Vessel 7 7

Total Number of Elements 168 &4

Pass Average Flux 16.45 Imh

Stape Average Flux [8.20 lmh 12.94 linh

Permeate Back Pressure 20,00 bar 0.00 bar

Booster Pressurc (.00 bar 0.00 bar

Chemical Dose =

Energy Consumption 3.05 kWh/m?

Permeate Flux reported by ROSA 15 calevlored based on ACTIVE membrane area. DISCLAIMER: NO WARRANTY, EXPRESSED
DR IMPLIED,AND NO WARRANTY OF MERCHANTABILITY OR FITNESS, IS GIVEN. Neither FilmTes Corpomiion nor The
Dow Chemical Company assume liahility for resulis obtained or demages incurred from the application of this information. FilmTec
Corporation &nd The Dow Chemical Company assume no lighility, if] as o result of customer's use of the ROSA membrane design
software, the customer should be sued for alleged mfringement of any patent not owned or conmolled by the FilmTec Corporation nor
The Dow Chemical Compiny.

file://C:\Program Files\ROSA61 \MyProjects\WNyrstar PETS WTP 401 Overview. himl 3/04/2008
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Project: Nyrstar PETS WTP 4 ROSA v6.1.5 ConfigDB U233786 35
Prepared By: B Shackleton Case: 1
WorleyParsons 3/12/2008
Pass 1
Flow Pressure] TDS
S H  (mih) | (bar) | (mem)
1 220.00 0.00 1774727
3 220.00 61.58 [21792.22
5 63.98 57.89 |72262.55
T 154.02 - 170.70
71 |% Recovery 70.01
Project Information:
Waste water recycling system.
Design Warnings:
-Mone-
Solubility Warnings:
Langelier Saturation Index = 0

Stiff & Davis Stability Index > (1

BaS04 (% Saturation) > [00%

Antiscalants may be required, Consult your antiscalant manufaciurer for dosing and maximum allowable system
recOvery,

Permente Flux reported by ROSA is calculnied based on ACTIVE membrane area. DISCLAIMER: NO WARRANTY, EXPRESSED
OR IMPLIED, AND NO WARRANTY OF MERCHANTABILITY OR FITNESS, IS GIVEN. Neither FilmTee Corporation aor The
Dow Chemical Company assume liability for results obiained or demages incurred from the application of this information. FilmTec
Carporation and The Dow Chemical Company assume no hiability, if. 85 a result of customer’s use of the ROSA membrane design
software, the customer should be sued for 4lleged infringement of sny patent not owned or controlled by the FilmTee Corporation nor
The Dow Chemical Company.

file://C:\Program Files\ROSA61\MyProjects\Nyrstar PETS WTP 4010verview.html 3/04/2008
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Reverse Osmosis System Analysis for FILMTEC™ Membranes

Project: Nyrstar PETS WTP 4
B Shackleton, WorleyParsons

Project Information: Waste water recycling svstem.

P A ]

ROSA v6.1.5 ConfigDB U238786 55

System Detnils
Feed Flow to Stage 1 220,00 m*'h Pass | Permeate Flow 134,02 m*h Osmotic Pressore
Raw Water Flow o System 220.00 m%h Pass | Recovery T0.01 % Feed
Feed Pressure 61.58 har Feed Temperature 20.0C Concenirals
Fouling Factor (L83 Feed TDS 2179222 mg/] Average
Chem. Diose Mone Number of Elements 252 Average NDI
Total Active Arca 936437 WP Average Pass 1 Flux 16.45 lmh Power
Water Classification: Seawater (WellMF1 5Dl <3 Specific Energy
Feed  Feed Reciec  Conc Cone Perm Ave  Perm
Stmge  Element  #PV #Ele Flow  Press Flow Flow  Press Flow  Flux  Press
{m¥k}  {bar)  {m¥h)  (m'h) {bar)  {m¥h}  (lmh) (bar)
I SWIOXLE4OMm 24 T 22000 61323 o 10637 30.81 11363 1820 2000
2 SWINXKLE4(m 12 7 10637 5946 000 6598 5T.R9 4039 1294 0.00
Pass Streams
(mg/l as lon)
. Concenirate Permezie
Nome P Adiogied Téed Stage 1 Stage2 | Swge | | Stage2 | Totl
NH4 7.00 7.00 14,20 15 036 058 0.34
K 48400 454.00 99723 1602.27 3.55 8.85 4.4
M 645600 13600 1 3307.82 21391.05 41.86 103,20 57.93
Mg 667.00 667,00 1378.33 223043 111 2.69 1352
Ca 518.00 318.00 1070.44 172445 .84 207 117
Sr .60 5,60 11.57 | .64 001 0.2 iLay
|Ba 0,04 .04 (.09 0.15 0.00 {1.00 .00
CO3 .67 167 72 1227 0.00 {0,000 (.00
HCD32 32,00 3200 63,75 101.18 038 0.78 (.49
NO3 460 4.60 B.74 13.14 0.72 1.56 0.94
Cl A200.00 12244951  25248.73 40596.40 71.83 177.06 99.43
F 0.0 .00, 000, 1100, 0,00 0,00 (1.00
S04 1 360.00 1360.00] 2R11.93) 433205 083 1.98 .12
5102 .60 (.6 123 1.9% 0.01 (.02 0.01
Boron 1.70 1.70 3.12 4.35 (.38 0,78 0.48
C02 0,14 0.13 0.37 0.69 0.14 039 20|
DS 1774727 2179277 44935, 12 F262.55 123 57 30329 170,70
IpH 8.20 8,20} 7.97 8.00 6.65 648 837

Case: 1
31272008

15.06 bar
52.06 bar
33.56 bar
30.63 bar

47045 kW

305 kEWh/m®

Perm
TDS
{mgl}
12357
30329

Boost
Press
{ler)

.00
0.00

Promezte Flux eporied by ROSA i€ calcnlsted based on ACTIVE membrne area. DISCTAMER: MO WARRANTY, EXPRESSED OR
IMPLIED AND MO WARRANTY OF MERCHANTABILITY OR FITWESS, IS GIVEN. Netther FilmTee Corparation por The Dow Chemmcal
Company assume lishility for results obtained or damages meurred from the application of this mfommoton. FilmTee Corporition aod The Dow
Chemical Compony essume no liability, if, 05 a resuh of customer’s use of the ROSA manbmne desien sofiware, the customer should be sued for
alleged minngement of any patent ool owned or conmmlled by the FilmTe: Corpomtion nor The Dow Chemical Company

file://C:\Program Files\ROSA61 \MyProjects\Nyrstar PETS WTP 401 Detail. html

3/04/2008
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Reverse Osmosis System Analysis for FILMTEC™ Membranes
Project: Nyrstar PETS WTP 4
B Shackleton, WorleyParsons

Design Warnings

-Mone-

Soluhitity Warnings
Langelier Saturation Index =0

5tff & Davis Stability Index = 0
BaS0d (% Satueation) > 100%

rage £ o1 3

ROSA v6.1.5 ConfigDB U2Z38786 55

Case: 1
IN22008

Antisealants may be required. Consult your antiscalant manufacturer for dosmg ond maximom allowable sysiem recovery.

Stage Details

Stage | Element Recovery Mﬁ;!m Pcm:{tn'l"gq._"; Fﬂﬂ':ll;i";];
I .11 1.0 59.70 917
2 nil .92 7a.12 §.13
3 011 079 9632 721
4 LI {1 .67 125 81 6.2
5 10 55 16727 375
L] 0,08 043 276,14 5320
7 .07 34 3T 477

Stage 2 Element Recovery PmI: :ﬁ?]: Pm?m]:HS] Fﬁﬂ?ﬁ;
I .10 057 141 .66 B35
2 (.09 0n.71 186.54 £.00
3 .08 057 24971 7.29
4 0LO7 N4 336590 672
5 .05 034 45E.56 .28
5] 004 0.25 62376 5.94
7 .03 019 350.73 5.69

Feed TDS.

(/T
2179322
24564.07
AT681.96
3109393
34653 20
3832075
41790.63

Feed TDS

(mgT)
4453912
9795, 75
5d628.94
59200 24
a33d0.41
HERN4.05
6Y98A3 35

Feed Press
{bar)

61.23
652
Gl 66
60.44
o2
6008
5094
Feed Press
{bar)
39456
59.16
3E.89
58.66
LREES
5825
58.07

Peomete Flux reponied by ROSA 15 calculined bised on ACTIVE membrane nren. DISCLAIMER: NO WARRANTY, EXPRESSED OH
IMPLIED AND MO WARRANTY OF MERCHANTABILITY QR FITMESS, IS GIVEN. Neither FilmTec Corporation nor The Dow Chemical
Ciompany assome linbility for remits oheined or demages meommed from the spplication of ths mfomation. FilmTec Corporanon and The Dow
Chemical Compamy assume no lability, if, a5 6 resull of customer's use of the ROSA membrzne design software, the customer shoold be sued for

allege] infrimeement of any patent oot owned or controlled by the FilmTee Corporation aor The Dow Chemical Compamy.

file://C:\Program Files\ROSA61'MyProjects\Nyrstar PETS WTF 401 Detail. huml

3/04/2008
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Scaling Calenlations

pH

Langelier Satymtion Index
Siff & Davis Stability Index
Tonic Strength (Molal)
TDS (mg/l)

HCO3

coz2

Co3

CafSd (Y% Sawration)
BaS04 (% Saturation)
SrSOd (% Saturation)
CaF2 (% Saturarion)

Si02 (% Saturstion)
Mp(OH)2 (% Saturation)

To balance; 4044.95 me/] Cl added to feed.

file://C:\Program Files\ROSAG61 MyProjects\Nyrstar PETS WTP 401 Detail. html

Raw Water
8.0
0.62

-0
038
17714727
32.00
014
267
21.39
130.78
8.90
0.00
0.42
.37

Adjusted Fesd
.20

.62
0
044
2179222
3100
(14

267
2139
130,78
.90

000

042

0.57

Concentrate
2.00

141

032

1.53
T2262.55
101,18
.69
1237
8079
474.72
4027
.00

1.58

0.76

roape I UL a

3/04/2008
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Appendix E - Summary - RO Plant Cost Estimate
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resources & energy
CAPITAL COST FS - Nyrstar Water Reduction Feasibility Study +/- 30%

ESTIMATE BASIS

The Nyrstar Water Reduction Pre-Feasibility Sludy s a +/- 30% cost estimales. The base date
for this estimats is March 2008.

The estimate |s based upon equipment lists and MTO's supplied by engineering.

The total cost of the estimate is shown below and expressed in Ausiralian Dollars

Direct Cost - Adelaide $4,022,656
Direct Cost — Perth (RO Plant) £3,835,986
Indirect Cost £842,593
Contingency §1,704, 867
Total $10.406.102

SCOPE

There are two paris o the estimate; the RO Plant and the pipeline associated with the RO
plant. The Adelside estimate encompasses all work associated with laying the pipeline,
construction of the RO plant shed, control room and civil works associaled with the
construction of the RO plant as specified in MTO's. The RO Plant estimate was completed in
our Perih office.

This document supplies supporting information for the work completed out of Adelalde.

The estimate is based upon equipment lisis and MTO's supplied by engineering.
EARTHWORKS

Quantities of trenching, local backfill, borrowed fill, sand, bitumen have been estimated from
fayout drawings. Backfill i= assumed to be locally available at $30 AUD per cubic meter.

CONCRETE

Cuantiies of concrele have been estimated and all in rate has been developed 1o include,
rebar formwork, embeds, concrele for different type of concrete structures, including;

Equipment Foundation
Slab on Grade

BUILDINGS

Buildings have been measured In square metres and costed as per square metre raie based
upan historical norms

MECHANICAL

Mechanical equipment has been sized and entered into an equipment list. Pricing for
mechanical equipment has come from in house nonms.
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CAPITAL COST FS - Nyrstar Water Reduction Feasibility Study +/- 30%

PIPING

Piping quantities have bean generated from point to point measurement via an overhead
layout.

Budget quotations have been sought for piping and some Titiings. Other fitings have been
factored,

ELECTRICAL

All electrical equipment including electrical bulks including Cable, Cable Tray eic has bean
includad in this study.

INSTRUMENTION
All Instrumentation has been Included in this study
DESIGN GROWTH

Design growlh s an allowance for the “known unknowns". In an estimate, this is nol an
allowance for a change in scope.

The percentage of allowance for dasign growth is as follows:

Earthwarks 10%
Concrete 10%
Stesl 10%
Buildings 10%
Equipment 10%
Piping 10%
Electrical 10%
Instrumentation 10%

PRICING

Equipment pricing has been sought from recent projects and escalated (o the base date of the
estimate.

Prices have been sought from local contraclors. An sllowance has been added to the piping
price lo allow for fittings beyond that given in MTO's.

LAEOUR RATE

A labour rate has been developed from historical data, based on similar projects within the
region.



WorleyParsons

resources & energy
CAPITAL COST F5S - Nyrstar Water Reduction Feasibility Study +- 30%

The wage rates have been used to calculate an average crew rate for each of the standard
commodity codes.

Added to these are the contractor's field indirect expenses (fleld distributables) which include
termporary facilities, indirect labour, tools, consumables, construction equipment costs,
overhead and profit as follows:

Site Development 62
Earthworks a2 180 174 o
Concrele 64 120 14

' Architect 63 100 128
Mechanical 85 180 163
Piping 85 130 145 |
INDIRECT COST

The following allowances for indirect costs have been made;

SPARE

Spare parls are excluded from the estimate

INITIAL FILLS

Initial fills are excluded from the estimate

VENDOR REPRESENTATIVES

Vendor Representalives have been faciored ai 0.5% of the total direct costs
COMMISSIONING

Commissioning has been faciored at 2% of the {oial direct cost

FREIGHT

Freight has been factored at 3% for the cost of all bulk materals and plant equipment
EPCM COSTS

EPCM has been factored al 17.5% of zll iolal direct cosis for work oul of Adelgide, and 8% of
direct cost for work out of Perth.
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CAPITAL COST FS - Nyrstar Water Reduction Feasibility Study +/- 30%

CONTINGEMCY
WaorleyParsons recommend a contingency of 15% be applied to the RO, pipaline.
WoreyParsons recommend a contingency of 30% be applied to the RO Plant itseff,

ALLOWARNCE

% A 50K allowance has been made for 2 gantry crans to be located in the RO shed and
used for mainlenance.

2 A 30K allowance has been made for iraffic management

d. A 10K allowance has been made for signage

QUALIFICATIONS
4, No allowance for cable tray for piping in pipe rack. It is assumed the piperack supports

will be at 3m intervals.

a Mo allowance has been made for struclural steel, it is assumed thaf thers is room within
the piperack for the proposed piping.

&. Mo. allowance has been made for thrust blocks located in trenches

7 In absenca of soil testing, it has bean assumed that no rock ar the like will be
encountered during excavation,

8. Noallowance has been made for MDT testing
9 Mo allowance has been made for site fencing or temporary fencing

ESTIMATE EXCLUSIONS

The following items are excluded from lhe estimate.
The costs of soil and geo-technical investigations.

10. Cost of star up and commissioning and initial operating expensss subsequent fo
owner's acceptance of each system.

11.  First fills
OWNERS COSTS
The following items are excluded from the estimate and are to be included in the owners cost

« The cost associated with enviranmental studies and permits

# Communications including radio and information technology (IT)
»  Land acguisition and right of way ( f reguired )

= The cost of financing and interest charges during construction.
» The cost of this or any other study prior o nolice 1o proceed

* Owner's project team including any operations personnel

« Dwner's pre production and development costs.
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resources & energy
CAPITAL COST FS - Nyrstar Water Reduction Feasibility Study +{- 30%

+ Process rights, royalties, license fees, lechnology fees and the lke
» Project linancing and interest charges

# Training of piant operating personnel

* Project insurances

=  Operations costs including operatar training

= Process Test work

= In-process inventory Including charges and stocks of operating supplies and
consumables

= Working capital
+ Escalation beyond March 2008.
=  Fluctuations in currency

= Conlingancy

= Al cosls outside of this Study Scope.
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Appendix F - Intake and Distribution Pipe Layout
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MYRSTAR PORT PIRIE SMELTER
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g RO Plant [0
Proposed @
Site

Figure F-2: Proposed pipeline route betwean PETS and RO plant

RavQ



D hiy

juejd voges|jesoupuag o) wuejd gy ey wed) sinad sujjad)d pesodosg :g-4 ainbly

R ¥

e '] .
..rd-_.-_. . v ._.. .” .‘. .

-4 2 v iy 8lig
_r._. .b_ . /g uwwuno._a
. . ;..__ .-. u.r“ﬂ_u Om

-

q;lr.t # ¥

AOMNLS ALMIFISYEL
HUALTIWS W LEDd STLSUAN

SSra—y



NYRSTAR PORT PIRIE SMELTER
FEASIBILITY STUDY

Figure F-4: Proposed pipeline route from the RO plant to the Port Pirie Township
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Appendix G - Electrical Power Requirements
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NYRSTAR PORT PIRIE SMELTER
FEASIBILITY STUDY

Table G-1 Electrical Power Requirements

Reverse Oamosis Plant

Disinfection System

Sodium Hypochlorite Dosing Pump 010 KW, 240V ac
Sodium Metabisulphite Dosing Pump 0,10 KW, 2400 5o
Filtration -

Backwaszh Pump 10 KW, 415V ac
Air Blower 5.0 KW, 415V ac
RO Unit

High Pressure Fump 470 KW*, 415V ac
CIP System

CIP PUMP B.O KW, 415V ac

CIP Mixer 0.5 KW, 240V ac
CIP Heater 10 KW=, 415V ac
Drum Pumgp 2 KW*, 415V ac

Chemical Dosing System

pH Adjustment System

Sulphuric Acid Dosing Pump 0.7 KW, 240V ac
in-Line Mixsr 0.5 KW, 240V ac
Sodium Hydroxide Dosing Pump 0.1 KW, 240V ac
Sodium Hydroxide Tank Heatar® 10 KW*, 415V ac
Coagulation System

Coagulant Cosing Pump 002KV, 240V ac
Flocculant Dosing Pump 0.02KW, 240V ac

Biocide Systam

Biocide Dosing Pump 0.02 KW, 240V ac
Chiorination Dosing Fump 0.02 KW, 240V ac
PETS Plant

Rawvd
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PETS Effluent Transfer Pump to RO Plant 15 KW, 415V ac

RO Reject Transfer Pump lo PETS Discharge 15 KW=, 415V ac
WWTP Plant

VWP Efuent Transfer Pump to RO Flant 132 KW", 415V ac
RO Water Distribution

RO water Pump o Memorial Park 5.5 KW, 415V ac

RO water Pump from memarial Park to Rail Yard 3 KW, 415V ac

RO water Pump to Demineralisation Plant T 7.5 KW, 415V ac
Total Electrical Power Reguired B85 KW (0.70 MW)

* The power demand from these unils is continuous and s estimated {o be equal io 98% of the
total power demand,

* Supply of diluted caustic instead of 50% blend can replace the need for heat trace element on
the caustic storage tank. However, high dosing rate is required and consequently more delivery
cost,

Rawil



Cost estimate for pipeline from Memorial Park to Golf Course

Cost/m Quantity Cost

Pipeline $ 67,693
90mm PEBO pipe 3 193 2700 m 3 52,200
Bends 5 2213 70 each & 15,483
Earthworks $ 369,581
Saw cutting 5 11.8 2700 m 5 31,257
Bitumen 5 794 2700 m £ 214,488
Trench 5 10.4 2700 m 3 28,123
Sand 3 11.B 2700 m 5 32,027
Refill dirt 3 4.9 2700 m 5 13,358
Basecourse 3 4.9 2700 m 5 13,297
Subbase 3 286 2700 m 5 7,031
Traffic Management allowance (3 weeks) 5 30,000

$ 437,274

Total Cost




