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Managing a small volume of seepage
(Reefton Restoration Project)

Y Diversion, Dilution, Treatment, or a little bit of everything?
Saddle Dam Seepage — from Optioneering to Construction
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Globe Progress /
Saddle Dam

Operational 2006 — 2016
Reefton Restoration Project 2016 - Current

Reefton




Aim of project

] ’ Long-term solution for
management of seepage water
from Saddle Dam Embankment

Table 1 Saddle PTS design dissolved contaminant concentration and load (Verum Group, November 2021)
Parameter Quantity Source
Flow Rate 118 m¥*'day (1.37 Lis) GHD (2020)
Concentration Load
SIS N (g/m?) (g/d)
P r OJ ECt A r ea 9@? : : AL ; As 3.0 352 =85 percentile of 2020/2021 dataset
] ) ¥ i ; Sb 0.005 0.61 Median 2020/21 dataset (Conc.)
; ‘v /‘ N e Fe 12.2 1,444 Median 2020/21 dataset (Conc.)
Sulphate 148 17 413 Median 202021 dataset (Conc.)
pH T6 - Median 2020/21 dataset (Conc.)
Alkalinity 319 37,684 Median 202021 dataset (Conc.)
Fe:As Ratio 4.1:1

Potential visual / amenity risk




+ Option analysis, MCA and
solution selection



Options analysis

Target :

Reduction in iron concentration to reduce risk
of iron precipitation in receiving environment

Main challenges:

Site Access

Low Maintenance / Operator input
solution

Limited footprint
NoO access to reticulated power supply




Options Analysis / Fatal Flaw

Oxidising / Reducing / Water Management Solutions

Table 4 Treatment Technology/Method Options — Fatal Flaws Assessment
Technol Cost Fatal postprint c‘;mple’“hf Novel Syste Treatabil ArealSize
# | source echnology Technology ostFatal | patalFlaw? | (Process, |NovelSystem| Treatabilty | pp) ppayg S Pros Cons
Category Flaw? p) 0&M) Fatal Fatal Flaw Fatal Flaw? (m®)
(>200-300m")
Flaw?
v Yes ‘l i + Fe will precipitate downstrea
1 |LEum Oridising System  |Cascade No No No No Yes (Poor Treatment 20 neApenshe & Wi precipi ownsiream
Spreadshest X o + Proven + Minimal treatment
i.e. Staining)
Potential .
\erum (Exoasii + No piping Low Fe, As removal
2 Oridising System  |Horizontal Flow Pond Mot Rated Potential No No Potential ) 354 * Periodic sludge removal
Report Footprint & low « Proven + Fe ppt density low
Treatment)
+ No pipin * Periodic and difficutt sludge removal
Yes . Prol\}nep'n g « Fe precipiate density low.
3 |Verum Oridising System  [Aerobic Wetland Mot Rated Yes No No No (Excessive 787 + Aesthetic qualiies * Replanting every 2 years (Verum) o
Footprint) . X up to 5 years (GHD)
Potential for As upiake by plants + Possible plant disposal issues.
* Periodic sludge removal at a difficult
*+ Proven to reach site
4 [Verum Cridising System  |Cascade + VFR No No No No No MNone 265 + Fe ppt density high + Some staining may still occur
+ Expensive piping network and
construction costs.
Yes « Meore Fe to remove, may decrease |
\erum (High OPEX & * High As removal Fe removal
5 Report Oridising System  |Supplemental Iron Addition + VFR Yes No Yes No No requires frequent 265 + Proven + Expensive
O&M at difficult + Possibly could use Dewil's ppt * May increase sludge accumulation
site) rates
v Potential Yes . Small d « Experimental for As removal [Verum'/ ?
6 Herur; Owdising System  |Steel Slag Leaching Bed No Unknown Yes Yes (As removal not | (Too novel and NA . E;:ctia:efoie;:l:: | + Fe ppt can plug system (
used at full scale) complex) * Slag from NI
'Verum / Pump back up to Fossickers (or * Low maintenance + Minor additional Fe accumulation at g
7 Water Man, nt} Mo MNo MNo Mo Mo Mo
GHD Ater Vanagemen e harge to existing VFR) © + No discharge off site large VFR.
Gravity to existing VFR (HDD = Very low maintenance . .
& [GHD Water Management through il No No No No No Mone + No discharge off site Expensive (CAPEX)
e « Proven
] \i"en.lm Reducina Svstem | Bioreactor Yes Yes Yes No No [SIgI"IIﬁC.EI"Il C?&M, 530 + Good As and Fe removal ' ?mr .I'EI'TN_J\BI IU.EH




Options to Multi Criteria Analysis

Fine gravel layer
(grain size 10 mm)

Coarse gravel layer
(grain size 30 mm) =y

Example VFR schematic

Option 1. Cascade + VFR

3

Saddle Embankment 1 / - -
\\

N -
%ﬂ (-

Option 3. Gravity to Devils Creek VFR

. Fossickers TSF =
N (am
9 Option 2. Pump to Fossikers / Devils Creek VFR

Saddle Embankment 1

Mixing Tank

Small Pond

pipeline

Fossickers TSF

Fossickers TSF

Option 4b. Dilution with Small Pond (Gravity)




Multi-Criteria Analysis

~ B -

— |
S =

Verum Group

MINE WASTE

) 4 options assessed
2 CAPEX / OPEX / reliability / O&M inputs / performance
Y Sensitivity Analysis on weighting parameters

Table 8 Sensitivity Analysis

Weightings
CAPEX
OPEX and Maintenance Costs

Treatability / Technical
performance Risk / Certainty of
Performance

Operations & Maintenance
complexity/frequency, H&S (No
costs)

Reliability

Total

Score Sensitivity

Option 1 - Cascade + VFR

Option 2 - Pump back up to
Fossickers (or discharge to
existing VFR)

Option 3 - Gravity to existing VFR
(HDD through hill)

Option 4 - Dilution with Small
Pond for Seepage Only

Default
Weighting +

Default
Scoring

15%
25%

20%

20%

20%
100%

500

555

625

745

Default

Weighting +
Low Option 4
CAPEX Score

15%
25%

20%

20%

20%
100%

500

555

625

700!

Default
Weighting +
Low Option 3
OPEX Score

15%
25%

20%

20%

20%
100%

500

555

5502

745

High-Cost
Weighting +
Default
Scoring

40%
20%

20%

10%

10%

100%

500

600

520

730

High-Cost
Weighting +
Low Option 4
CAPEX Score

40%
20%

20%

10%

10%

100%

500

600

520

610°



Solution to design

Two Infrastructure streams:
= | eachate collection and oxidation / settlement
= Dilution water from basin to mixing zone

Siphon pipe 2 kL break tank

10 LUs

- Discharge to the
- ""-IrE'xistina""‘\ environment
¢ o o
Saddle Dam 1.37 Us ,gl Ve pond
Embankment o — ! A- S
S R ! [ | Mixing zone

Iron oxidation and

3 x Leachate drains - !
sedimentation

to existing chambers
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+ Design & Construction



Source: OceanaGold

Design to construction

Dilution water supply - siphon
= Supply 10 L/s
Floating Inlet

Low maintenance / operator input
Basin water levels
Geometrical constraints

| | | 160 m
-

> >

Access road
level = RL 524 m . I
: 3'82‘1)2 gurt:‘et | 2KL breaker tank

Basin WL Siphon pipe = y /" WLin tank = 516.6 m
519.4 10 520.6 m above ground

/ M [ \ Gravity inlet

v v { ~ RL516.5m

7 \\\\ “

765 Siphon high
Indicative point = RL 522.7 m

ground level

Break tank platform
RL515m

Gravity outlet
RL 472 m

13



Design to Construction
Dilution water supply - Primin

» Pressure break tank at siphon outlet
Water storage for siphon re-priming
Easy access from top of embankment
Alarm for siphon break

Air release
Filling point

Non-return valve

Outlet
'\ isolation valve

™ Inlet screen

Breaker tank
WL with siphon ON -~ RL 516.6 |

—
\— ~_

, WL with siphon Ol

DN150 tee with open end

AN 1 / 52
AN peeee- i s Ll
Siphon pipe | \
N\ \
\\ — oAl DN150 downpipe
~ — X~

Siphon outlet isclation valve Anchor block

\] L \\il\\]ﬂ,imﬁ\

DN110 gravity pipe

14 Scour pomzbq:

D100 BELLOW BETWEEN VALVE AND TANK CONNECTION

ot DN100 SIPHON OUTLET FLANGED GATE VALVE

DNSDBSP THREADED CAMELOCK
FITTING (2" TYPE F) FOR PRIMING

5000L PLASTIC PRESSURE BREAK TANK - BURED
OVER 250 mm. TANK TO BE EXTRA HEAVY DUTY
DEVAN TANK OR SINILAR APPROVED

DON10D DISMANTLING JOINT

PUMP CONNECTION GN 200mm

STAINLESS STEEL PIPE EXTENSION

5P THREADED STAINLESS STEEL BALL VALVE

100PN12S
1PE

I TIMBER PACKERS WITH
WP BOLTED DOWN.
OSECTION,
PLATFORM BULT FOR
THE BREAKER TANK

A
e

A\

PIPE SADDLE ON DN125
PE PIPE WITH NS0 BSP.
THREADED OUTLET

ROOF HATCHBOSITIONED OVER OUTLET
m :-, § : N140 PE STUB OUTLET WELDED TO TANK

'AYER OF GOMPAGTED AP40

400K4004Dmm

N80 PE TEE INSIDE THE
TANK, WITH OPEN TOP

DN125 PE STUB INLET WELDED TO TANK WALL, WITH
‘STAINLESS STEEL BACKING RING. INLET IL = 51620

DN180 PE INTERNAL DROPPER ——_|

CONCRETE BLOCK:

WAL, WITH STAINLESS STEEL BAGKING RING.
OUTLETIL =RL515.70

DN 180 PE TEE
WITH OPEN TP

DN150 BELLOW - FLANGED

PEBEND
DN180.DN110 PEREDUCER

L PUDDLE ANCHOR BLOCK
DRANING PP-3004 FOR DE

1D0mm EROSION PROTECTION

L 0N 100 TANK SCOUR OUTLET WITH D100 PE 90ckg 8END +
RISER,ISOLATION VALVE AND CAMLOCK FITTING FINISHING
ABOVE FINISHED GROUND LEVEL

LAYER, 1.0m ALL ARDUND OUTLET
TEE. LAYER TO CONSIST OF CLEAN
‘GRAVEL (SIZE 40-65)




Design to Construction

Leachate Treatment

Provide some aeration and settlement to reduce

iron

Maximise retention time

Minimise footprint and earthworks requirements

= Safety in Design and geotechnical

considerations

PSRN



Design to Construction
Leachate treatment

Butted together and sealed _—culvert walls (lower than

with grout / epoxy \ - inlet weirs)
el Concrete pre-cast channels available on-site from
previous project

Re-purposing otherwise un-used assets
Lower CAPEX, good volume retention

On-site blocking of channels ends

5 x decantation channels
Outlet channel Inlet channel

Iterative process to identify: =
= Best volume retention

» Best hydraulic efficiency for sedimentation
= Best volume / footprint compromise

16
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Design to Construction

Leachate Treatment
Retained solution

Jrce OgeanaGold
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current progress

= Consent granted
Construction complete
System commissioning underway

Awaiting the first test results
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Managing a small volume
of seepage

Questions?
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