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INTRODUCTION
The reality of mining in Papua New Guinea (PNG) lies not just in the recent impacts from mining 
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in the Morobe Province, the crisis that started at Panguna leaving 16 000–20 000 dead, the destruction 
of the Fly River by Ok Tedi and the disposal of mine waste into the river at Porgera and the ocean at 
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cultural dislocation. All too often, mineral exploitation is pushed and promoted by those with the 
most to gain; multinational companies, government and corporate and local elites. For these select 
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ABSTRACT
The Morobe Province of central Papua New Guinea (PNG) has been mined for gold for 
nearly a century, although it is only in the past decade that large-scale modern mining 
commenced. The Hidden Valley gold-silver project began construction in mid-2006 and 
production by August 2009, and is located in the mountains above Wau in the headwaters 
of the Watut River. The mine is owned and operated by the Morobe Mining Joint Venture 
�00-9���ZKLFK�DOVR�RZQV�WKH�:DÀ�*ROSX�SURMHFW��FRPSULVLQJ�WKH�:DÀ�JROG�GHSRVLW�DQG�
Golpu copper-gold deposit, situated in the Watut River Valley. Together they represent a 
potential mine of the scale of Ok Tedi or Bougainville or bigger. The MMJV is owned in 
equal shares by Newcrest Mining from Australia and Harmony Gold from South Africa. 
$OWKRXJK�+LGGHQ�9DOOH\�ZDV� WKH�ÀUVW� ODUJH�VFDOH�PLQH� LQ�31*� WR� HQJLQHHU� DQG�EXLOG�D�
tailings storage facility, poor environmental management during construction and early 
RSHUDWLRQV�OHG�WR�VLJQLÀFDQW�HURVLRQ�RI�ZDVWH�URFN�DQG�VHGLPHQWDWLRQ�LPSDFWV�WKURXJKRXW�
the ~200 km length of the Watut River. Since then, substantial efforts have been made to 
improve environmental management, especially waste rock placement and storage and 
water quality management. While the impacts from the Hidden Valley project appear to 
be reducing, the saga has heightened concerns by many along the Watut River and across 
PNG about ongoing impacts from mining.

This paper presents the results of an ongoing project in the Morobe Province conducted 
by the Mineral Policy Institute examining the historical, current and future impacts of 
mining, including community views, social and environmental impacts and the monitoring 
and regulation of mining. Overall, there is a clear need to more fully integrate social and 
environmental issues into life-of-mine planning and go above and beyond regulatory 
requirements. In this way, some of the lessons learnt – by the community, MMJV and 
government – can be incorporated before, during and long after mining.
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MINING IN PAPUA NEW GUINEA

Brief mining history
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FIG 1 Ð Location of major gold, copperÐgold and nickel mining projects in Papua New Guinea.
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Mining in the Morobe Province
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Mine Period Ore  
(Mt)

Gold 
(g/t)

Silver 
(g/t)

Copper 
(% Cu)

Gold  
(kg)

Silver 
(kg)

Copper  
(t)

Waste Rock 
(Mt)

Companies(%shareholding)

Ok Tedi 1984Ð2012# ~668 ~0.9 - ~0.8 ~416 514~836 000~4 343 500 ~998 Ok Ted Mining Joint Venture

Panguna 1972Ð1989675.37 0.63 - 0.52 305 604784 0412 988 058 570 Rio Tinto53.83%,  
PNG Government19.06%, Public27.11%

Porgera 1990Ð2013# 107.67 6.17 - - 572 668 - - ~879 Barrick Gold95%, PNG 
Government5%

Lihir 1997Ð2013# 75.440 5.07 - - 334 139 - - 525.0 Newcrest Mining100%

Misima 1989Ð200487.471 1.45 ~13 - 115 896~570 000 - 347.8 Placer Dome100%, a

Tolukumab 1996Ð2012#,b ~2.4 ~13 È30 - ~29 500 È38 700 - ~2.79 PNG Government100%, b

Hidden 
Valley

2009Ð2013# 15.310 1.91 ~25 - 23 955 È196 900 - È127.6 Harmony Gold50%,  
Newcrest Mining50%

Simberi 2008Ð2013# 10.309 1.26 - - 12 230 - - È5.2 Allied Gold100%

Kainantuc 2006Ð2008~0.35c ~7.3c - - ~2200c - - no data PNG Government100%, c

Sinivitc 2008Ð2012#,c ~0.52c ~3.9c - - ~1130c >129c - >0.2 New Guinea Gold Corp100%, c

Mt Victor 1987Ð19900.199 ~3.2 ~1.8 - 636 360 - 0.19 Niugini Mining100%, c

Note: Mt Ð million tonnes, g/t Ð grams per tonne. 
# Still operating in 2013. a Placer Dome was taken over by Barrick Gold in early 2006. b Tolukuma was bought by the PNG Government in February 2008 (through state company 
Petromin PNG) but does not report production statistics; data shown is approximate only. c Some production statistics not reported, approximate values assumed.

TABLE 1
Cumulative production statistics for major Papua New Guinea mines.
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Copper-Gold/GoldMt Ore g/t Au g/t Ag %Cu Other Gold  
(kg)

Copper  
(t)

$million@ Companies(%shareholding)

Frieda River Groupa 2585 0.23 0.59 0.47 - 589 90012 192 000125 568 Xstrata81.82%, Highlands Paci! c18.18%

Golpu 1000 0.63 1.08 0.90 0.0095% Mo634 3008 972 000104 461 Harmony Gold50%, Newcrest Mining50%

Lihir(mine) 1020 1.95 - - - 1 993 000 - 103 207 Newcrest Mining100%

Panguna 1838 0.34 - 0.30 - 627 5005 514 00074 800 Rio Tinto53.83%, PNG Government19.06%, 
Public27.11%

Ok Tedi(mine) 755.2 0.70 - 0.59 - 526 2004 420 00061 154 Ok Ted Mining Joint Venture#

Yandera 833 0.05 ~1.5 0.34 0.0076% Mo34 300 2 871 00026 872 Marengo Mining

Porgera(mine) 120.4 3.37 - - - 406 200 - 21 035 Barrick Gold95%, PNG Government5%

Hidden Valley(mine) 117.9 1.48 26.9 - - 174 400 - 12 123 Harmony Gold50%, Newcrest Mining50%

Wa! 133 1.63 - - - 216 900 - 11 232 Harmony Gold50%, Newcrest Mining50%

Kodue 276e 0.30e 1.7e 0.27e 0.0077% Moe 82 800e 745 000e 11 083 Frontier Resources100%, e

Simberi(mine) 189.3 1.03 - - - 194 200 - 10 057 Allied Gold100%

Simiku 200 0.06 2 0.36 0.0061% Mo12 000 720 000 6891 Coppermoly100%

Arief 164f 0.1f 1.7f 0.32f - 16 400f 525 000f 5147 Triple Plate Junction75.98%, Pacrim 
Energy13.43%, Golden Success10.59%

Woodlark Island 42.4 1.5 - - - 63 600 - 3296 Kula Gold100%

Mt Kare 24.6 2.13 15.49 - - 52 400 - 3083 Indochine Mining100%

Nakru 38.4 0.28 1.80 0.61 0.0013% Mo10 800 234 000 2487 Coppermoly100%

Solwara 1 2.57 5.84 30 7.74 0.70% Zn 15 000 199 000 2413 Nautilus Minerals70%, PNG Government5%

Nambongad 40 0.79 - 0.22 - 31 600 88 000 2312 Harmony Gold50%, Newcrest Mining50%

Crater Mountain 24 1 - - - 24 000 - 1243 Gold Anomaly90%

Imwauna-
Normanby

1.8 12.2 20 - - 22 000 - 1172 New Guinea Gold Corp50%, NMC Mining 
Corp50%

Lalokif 0.9f 21.9f - - 19 700f - 1021 Unknown

Tolukumag, (mine) 0.58g 30.6g - - - 17 700g - 919 PNG Government100%

Gameta 5.1 1.8 - - - 9200 - 475 Gold Anomaly100%

Mt Kren-Puanf 20 - - 0.3f - - 60 000f 460 Triple Plate Junction75.98%, Pacrim 
Energy13.43%, Golden Success10.59%

Sinivit(mine) 2.05 3.5 - 0.26 - 7100 5000 369 New Guinea Gold Corp100%

Solwara 12 0.23 3.6 56 7.3 3.6% Zn 800 17 000 201 Nautilus Minerals70%, PNG Government5%

Sehulea-Weiokof, h 1.71f, h 1.36f, h 12.3f, h - - 2300f, h - 141 New Guinea Gold Corp100%

Nickel-Cobalt Mt Ore %Ni %Co Nickel (t)Cobalt (t)$million@ Companies(%shareholding)

Mambare 162.5 0.94 0.09 1 528 000146 000 30 006 Direct Nickel50%, Regency Mines50%

Ramu 143 1.01 0.1 1 444 000143 000 28 843 MCC85%, Highlands Paci! c8.56%, PNG 
Government3.94%, Landowners2.5%

Wowo Gap 125 1.06 0.07 1325 00088 000 24 899 Resource Mining Corp100%

Note: Mt Ð million tonnes, Mo Ð molybdenum, Zn Ð zinc. 
# Still operating in 2012. @ Australian dollar values estimated based on 2012 prices from BREE (2012). a Frieda River consists of several deposits Ð the dominant H-I-T (or 
Horse/Ivaal/Trukai), Nena, Koki and Ekwai deposits. d Nambonga is part of the Wa! -Golpu project. e Kodu is extremely close to the Kokoda Track and has been halted from 
development. f Resource estimate not JORC Code compliant. g Tolukuma resource is from 2006, since more recent data not available. h Resource estimate historical and not JORC 
Code compliant.

TABLE 2
Reported mineral resources for Papua New Guinea mines and projects (2012 or most recent data).
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FIG 2 Ð Reported gold production over time (1928Ð77) by mining method in the Morobe Province, including inset by mining method 
(adapted from data in Lowenstein, 1982) plus Hidden Valley (2009Ð13; from data in this paper; no data is known between 1978 and 2008).
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FIG 3 Ð Artisanal gold mining, Wau-Bulolo region (photos: Jessie Boylan, Mineral Policy Institute, February 2011).
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FIG 4 Ð Regional location map of the Hidden Valley Au-Ag mine, Papua New Guinea (SMEC, 2010a) (note: it appears the scale is incorrect).
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FIG 5 Ð Detailed site plan of the Hidden Valley Au-Ag mine (SMEC, 2010a).



LIFE!OF!MINE 2014 CONFERENCE  /  BRISBANE, QLD, 16" 18 JULY 2014

G M MUDD AND C ROCHE

322

�G�R�Z�Q�V�W�U�H�D�P���R�I���W�K�H���8�S�S�H�U���:�D�W�X�W���D�Q�G���%�X�O�R�O�R���F�R�Q�Á�X�H�Q�F�H�����Z�D�V���H�V�W�L�P�D�W�H�G���W�R���F�D�U�U�\���V�H�G�L�P�H�Q�W���O�R�D�G�V��
!"#$%&#'()*

#¥ !"#$%&"'(")*+,'&"$)&%$"-,*".,'*"*-('(")/ #*#+,(*-.,+#,/0-1!/2,/(*.#2*/*3,2,/(#4.*/#56'78#9*:#
+,0,.!4,+;#9<-=<#-/=.>+,+#">1(<,1#?*:,.-/,#:(>+-,:#*/+#0*.-+*(-!/#2!/-(!1-/3#*:#9,..#*:#4.*/:#
"!1#!4,1*(-!/*.#*/+#4!:(@=.!:>1,#2!/-(!1-/3%#A/#3,/,1*.;#2!/-(!1-/3#9*:#(!#-/=.>+,#9*(,1#B>*.-(C;#
=.-2*(,;#:,9*3,#(1,*(2,/(#4,1"!12*/=,;#?-!+-0,1:-(C#*/+#!(<,1#*:4,=(:%#D/#6'7#9*:#41,4*1,+#
*/+#1,.,*:,+#-/#E!0,2?,1#FGGH#5:,,#6/,:*1;#FGGH8%

Tailings dam design
I!2,#:2*..#2-/-/3#41!J,=(:#-/#7EK#<*0,#?>-.(#*#=!/0,/(-!/*.#(*-.-/3:#+*2;#*.(<!>3<#(<,C#9,1,#:<!1(@
(,12#41!J,=(:#*/+#0,1C#2!+,:(#-/#=!24*1-:!/#(!#.*13,#2-/-/3#41!J,=(:%#L<,#'(#M-=(!1#3!.+#2-/,;#/,*1#
N*-/*/(>;#?>-.(#*#=!/0,/(-!/*.#(*-.-/3:#+*2#(!#:(!1,#OG%F #'(#+>1-/3#2-/-/3#"1!2#E!0,2?,1#PQR&#(!#
S*/>*1C#PQQG#5:,,#I*2>,.#*/+#I-,;#PQQP8#L<,#N*-/*/(>#3!.+#2-/,#*.:!#?>-.(#*#(*-.-/3:#+*2;#?>(#(<-:#
9*:#*.:!#0,1C#2!+,:(#-/#:=*.,#*(#OP%F#'(#5'>++;#FGG$8%#L<,#=!/:(1>=(-!/#*/+#>:,#!"#=!/0,/(-!/*.#
(*-.-/3:#+*2:#(!#:(!1,#(*-.-/3:#"1!2#.*13,#2-/-/3#41!J,=(:;#<!9,0,1;#<*:#?,,/#*0!-+,+#-/#7EK#>/(-.#
T-++,/#M*..,C%#D(#U!>3*-/0-..,;#7!13,1*;#VW#L,+-#*/+#L!.>W>2*;#*..#2-/,#(*-.-/3:#*1,#+-:=<*13,+#

FIG 7 Ð Hidden Valley Au-Ag mine, Papua New Guinea, showing the Hidden Valley pit (front) 
looking towards the tailings storage facility (centre left) (MMJV, 2011).

FIG 6 Ð Hidden Valley Au-Ag mine, Papua New Guinea, showing the Hamata pit (centre), tailings storage facility 
(centre left) and processing mill in between (photo: Mineral Policy Institute, February 2011).
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The SMEC reports Ð principal #ndings
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FIG 8 Ð Engineering design of the main tailings dam wall at Hidden Valley (Murray et al, 2010).
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FIG 9 Ð Total suspended sediment (TSS) at the Nauti compliance point in the Watut River, downstream 
from Hidden Valley: (A) monthly mean values, (B) individual data points (SMEC, 2010a).
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FIG 10 Ð The Hidden Valley mine complex, April 2012: (A) view from the mine camp showing the process plant in the centre, Hamata open 
cut on the right and mountains in the background; (B) Hidden Valley mine showing acid mine drainage on mine wall; (C) waste rock dump 
encapsulating sul! dic material to reduce acid mine drainage risks; (D) tailings dam panorama (photos: Mineral Policy Institute, April 2012).
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;%&#70#*(1#4(#'!('&($)*$+!(,#10)+(<#=>?=#,%!3#*#%+<%-B#.*)+*A-&#A&%*.+!0)#8)*(<+(<#")!6#L?#$!#
���������—�J���/�������Z�K�L�O�H���$�V���L�V���U�H�O�D�W�L�Y�H�O�\���V�W�D�E�O�H���D�W���D�U�R�X�Q�G�������—�J���/�����%�D�V�H�G���R�Q���W�K�H�������������D�Q�Q�X�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W��
)&@!)$F#+$#+,#0('-&*)#+"#$%&#-*)<&#,@+M&,#*(1#.*)+*A+-+$B#*)&#10&#$!#6+(&#)&-&*,&,#!)#(!$F#A0$#$%&#&*)-B#
=>?=#,@+M&,#'!0-1#A&#)&-*$&1#$!#1+,'%*)<&,#!"#$)&*$&1#3*$&),#")!6#$%&#$*+-+(<,#1*6:#N+$%!0$#6!)&#
1&$*+-&1#,+$&#!@&)*$+!(*-#+("!)6*$+!(F#+$#+,#(!$#@!,,+A-&#$!#,@&'0-*$&#"0)$%&)F#A0$#$%&#6*<(+$01&,#!"#$%&#
70#*(1#4(#,@+M&,#J#)&*'%+(<#,!6&#?>>#$+6&,#/24577#$)+<<&)#-&.&-,#$!#@)!$&'$#OO#@&)#'&($#!"#*P0*$+'#
�V�S�H�F�L�H�V���²���V�K�R�X�O�G���E�H���R�I���V�L�J�Q�L�À�F�D�Q�W���F�R�Q�F�H�U�Q���G�H�V�S�L�W�H���V�W�U�L�F�W�O�\���E�H�L�Q�J���E�H�O�R�Z���W�K�H���1�D�X�W�L���S�H�U�P�L�W���O�H�Y�H�O�V��

Q6@!)$*($-BF#+"#!(&#'!6@*)&,#$%&#2*0$+#'!6@-+*('&#')+$&)+*#$!#$%&#)&-&.*($#/0,$)*-+*(#,$*(1*)1,#
"!)#")&,%3*$&)#&'!,B,$&6,#8+&#/24577#*(1#/RS7/24F#=>>>9#0,+(<#$%&#%+<%#'!(,&).*$+!(#.*-0&#
$)+<<&)#-&.&-,#8+&#OO#@&)#'&($#@)!$&'$+!(#.*-0&,9F#*--#6&$*-,#*)&#,0A,$*($+*--B#+(#&T'&,,#!"#$%&,&#.*-0&,#
&T'&@$#"!)#S(:#/-$%!0<%#$%&#&T$&($#$!#3%+'%#$%&#/0,$)*-+*(#8/245779#<0+1&-+(&,#6*B#A&#*@@-+'*A-&#
�L�Q���3�1�*���F�D�Q���E�H���G�H�E�D�W�H�G�����W�K�H�U�H���L�V���Q�R���F�O�H�D�U���V�F�L�H�Q�W�L�À�F���E�D�V�L�V���I�R�U���W�K�H���F�U�L�W�H�U�L�D���S�U�H�V�H�Q�W�H�G���E�\���W�K�H���+�9�-�9���R�U��
U2V#V!.&)(6&($:#Q$#,&&6,#)&*,!(*A-&F#$%&)&"!)&F#$!#,@&'0-*$&#$%*$#$%&#'!6@-+*('&#')+$&)+*#'!0-1#A&#
1&)+.&1#")!6#$%!,&#0,&1#"!)#WM#;&1+#J#&,@&'+*--B#+(#$%&#'*,&#!"#70#*(1#4(F#3%&)&#$%&#'!6@-+*('&#
�O�H�Y�H�O�V���D�U�H�������������D�Q�G�������������—�J���/���F�R�P�S�D�U�H�G���W�R���W�K�H���$�1�=�(�&�&���������S�H�U���F�H�Q�W���S�U�R�W�H�F�W�L�R�Q���Y�D�O�X�H�V���R�I�����������D�Q�G��
���������—�J���/�� �U�H�V�S�H�F�W�L�Y�H�O�\�� ���R�U�� �H�Y�H�Q�� �W�K�H�� �$�1�=�(�&�&�� ������ �S�H�U���F�H�Q�W�� �S�U�R�W�H�F�W�L�R�Q�� �Y�D�O�X�H�V���R�I�� �������� �D�Q�G�� �������—�J���/��
)&,@&'$+.&-B9:#7-!,&#$!#$%&#C+11&(#D*--&B#6+(&#*$#C+M+(*(<!3&F#$%&#*.&)*<&#%&*.B#6&$*-# -&.&-,#
�Z�H�U�H���F�O�H�D�U�O�\���F�D�S�D�E�O�H���R�I���F�D�X�V�L�Q�J���V�L�J�Q�L�À�F�D�Q�W���E�L�R�G�L�Y�H�U�V�L�W�\���L�P�S�D�F�W�V�����V�X�F�K���D�V���=�Q���D�W�����������—�J���/���L�Q���������������Z�L�W�K��
$%&#-&.&-,#<&(&)*--B#)&10'+(<#AB#=>?=:#;%&#*.&)*<&#-&.&-,#*$#$%&#2*0$+#'!6@-+*('&#@!+($#,$+--#)&6*+(#
'*@*A-&#!"#'*0,+(<#A+!1+.&),+$B#+6@*'$,#+(#$%&#X@@&)#N*$0$#R+.&)#+"#$%&#/24577#.*-0&,#*)&#+(,$&*1#
0,&1#"!)#*,,&,,6&($:#Q$#60,$#*-,!#A&#)&6&6A&)&1#$%*$#$%&)&#*)&#,0A,$*($+*-#@&*M,#+(#%&*.B#6&$*-#
'!('&($)*$+!(,#$%*$#*)&#60'%#%+<%&)#$%*(#$%&#B&*)-B#*.&)*<&,F#+(')&*,+(<#$%&#)+,M#!"#A+!1+.&),+$B#
+6@*'$,#*-!(<#$%&#X@@&)#N*$0$#R+.&)#+"#$%&,&#3&)&#$!#)&Y!''0):

Hikinangowea Heyua

(mg/L) Oct 1996 2010 2011 2012 Oct 1996

pH@ 7.45 7.02 7.4 7.5 7.62

Diss O2 8.28 6.3 7.08 8.1 8.24

TSS 10 2478 1259 1208 23.7

TDS 42.7 - - - 52.7

SO4 - 54.8 72.4 84 -

NO3 - - - - -

Nauti Compliance Site

(mg/L) Oct 1996 2010 2011 2012 Permit

pH@ 7.67 7.25 7.4 7.7 no change

Diss O2 8.3 7.3 8.2 8.8 >6

TSS 26 2311 1333 1086 <25 NTU increase 

TDS 49.3 - - - -

SO4 10 29.4 34.8 40.8 -

NO3 <1 - - - -

Notes: Diss O2 Ð dissolved oxygen, TSS Ð total suspended solids (ie suspended sediment), TDS Ð total dissolved solids (ie dissolved salts), SO4 Ð sulfate, NO3 Ð nitrate.
a The Powell and Powell (2000) study, as provided in the environmental impact statement, uses names of Ikenenuwe and Aiyu. @ pH has no formal units.  
  Ð NTU is turbidity units, a surrogate for TSS.

TABLE 3
Average water chemistry parameters at the Hikinangowe, Heyu and Nauti monitoring points in the Upper Watut River  

(compiled from Powell and Powell, 2000; Enesar, 2004; Hidden Valley Joint Venture, 2012, 2013).



LIFE!OF!MINE 2014 CONFERENCE  /  BRISBANE, QLD, 16" 18 JULY 2014

G M MUDD AND C ROCHE

328

!"#$%&'("$&)*'#$++(,$-.#&,#/$&'(#01$%)&2#-()&'()$#/,1%3#4'#&,#'"51('#&.'#6)33'"#7$%%'2#+(,8'-&#3,'5#
",&#-$15'#1"$--'+&$4%'#3'*)$&),"5#9(,:#4$-;<(,1"3#,(#4$5'%)"'#/$&'(#01$%)&2=#>.)5#-,1%3#4'#3,"'#
')&.'(#15)"<#$"#1+5&('$:#('9'('"-'#5)&'#?)'#)"#&.'#@++'(#A$&1&#B)*'(#815&#$4,*'#&.'#):+$-&'3#+(,8'-&#
$('$C#,(#$&#&.'#D$1&)#-,:+%)$"-'#+,)"&#$5#$#4$5'%)"'#*$%1'#+%15#$"#$%%,/$4%'#41&#:)",(#5&$&)5&)-$%#
*$()$&),"#?$5#15'3#42#&.'#!DEFGG#<1)3'%)"'5C=#H"#$"2#-$5'I#&.'('#)5#$#-%'$(#"''3#&,#):+(,*'#&.'#
('<1%$&),"#,9#/$&'(#01$%)&2#-,:+%)$"-'#9,(#&.'#6)33'"#7$%%'2#+(,8'-&#$"3#)&5#$-&1$%#$"3#+,&'"&)$%#
):+$-&5# ,"# &.'# A$&1&# B)*'(=# !&# +('5'"&I# &.'('# $++'$(5# &,# 4'# ",# 3$&$# +14%)5.'3# 42# &.'# 6)33'"#
7$%%'2#+(,8'-&# ,"#&.'# :'&$%5#-,"-'"&($&),"5# ,9#5'3):'"&5#)"#&.'#A$&1&#B)*'(I#$"3#&.)5# (':$)"5#$#
:$8,(# /'$;"'55#,9#&.'# '"*)(,":'"&$%#:,")&,()"<#('<):'=#J'3):'"&#-,"-'"&($&),"5#$('#-(1-)$%#&,#
1"3'(5&$"3)"<#&.'#91%%#+)-&1('#,9#'"*)(,":'"&$%#()5;5#$"3#):+$-&5=

Hikinangowea Heyua ANZECC ANZECC

(µg/L) Oct 1996 2010 2011 2012 Oct 1996 99% prot 80% prot

Al# 44 2740 160 49.9 51 27 150

As  1.1 15 5 3.1 2.1 0.8 140

Cd <0.1 1 3 0.9 <0.1 0.06 0.8

Crà - <1 <1 0.2 - - -

Co - 16 5 2.7 - - -

Cu 0.9 31 24 12.7 0.8 1.0 2.5

Fe 130 4860 190 35.1 110 - -

Pb <0.2 28 6 0.3 0.3 1.0 9.4

Mn 14 1970 1380 869.9 10 1200 3600

Hg¤ <0.2 <0.1 <0.1 <0.1 <0.2 0.06 5.4

Ni - 7 3 1 1000 8 17

Se$ - <10 <10 <0.2 10 5$ 34$

Ag - 5 1 0.6 50 0.02 0.2

Zn - 127 74.5 10.4 5000 2.4 31

Nauti Compliance Site ANZECC ANZECC

(µg/L) Oct 1996 2010 2011 2012 Permit 99% prot 80% prot

Al# 51 200 110 61.9 - 27# 150#

As  1.4 6 6 4.3 50 0.8  140 

Cd <0.1 0.8 0.7 0.4 10 0.06 0.8

Crà - <1 - 0.6 50 -à -à

Co - 2 1 1.8 1 - -

Cu 0.2 9 6 14.2 1000 1.0 2.5

Fe 170 121 93 53.1 1000 - -

Pb <0.2 1 1 1.1 5 1.0 9.4

Mn 12 540 440 337.8 500 1200 3600

Hg¤ <0.2 <0.1 <0.1 0.5 2 0.06¤ 5.4¤

Ni - 1 0.8 1.2 1000 8 17

Se$ 2.8 <10 <10 0.2 10 5$ 34$

Ag - 1 0.5 0.2 50 0.02 0.2

Zn - 16.4 9.6 18.1 5000 2.4 31

Notes: ANZECC values are for 99% protection of biodiversity (ANZECC and ARMCANZ, 2000).
a The Powell and Powell (2000) study, as provided in the environmental impact statement, uses names of Ikenenuwe and Aiyu. # pH>6.5.   As (V) species. à Cr (III) species.  
¤ Inorganic species. $ Total Se.

TABLE 4
Average heavy metals in water at the Nauti compliance point and along the Watut River (compiled 

from Powell and Powell, 2000; Enesar, 2004; Hidden Valley Joint Venture, 2012, 2013).
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FIG 12 Ð Concentrations of As (A), Cu (B) and Zn (C) during 2012 at Nauti (adapted from data in Hidden Valley Joint Venture, 2013).

A

B

C

FIG 11 Ð Suspended sediment load downstream of Hidden Valley (redrawn from Figure!17 in Hidden Valley Joint Venture, 2012).
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Hidden Valley Ð summary
!"#$#% &'(% )#% (*% +*,)-% -"'-% -"#% ./++#(% 0'11#2% 3,435% 6/(#% "'7% 8% "/7-*$/&'112% '-% 1#'7-% 8% &',7#+%
#(9/$*(6#(-'1%/6:'&-7%/(%#;&#77%*<%:#$6/-%'(+%'::$*9'1%&*(+/-/*(7=%6'/(12%+,#%-*%:**$%#(9/$*(6#(-'1%
6'('5#6#(-%:$'&-/&#7%+,$/(5%&*(7-$,&-/*(=%#7:#&/'112%&*(&#$(/(5%>'7-#%$*&?@%A6:'&-7=%"*>#9#$=%+*%
7##6%-*%)#%$#+,&/(5%/(%$#7:*(7#%-*%$#6#+/'1%#<<*$-7%)2%-"#%BBC0=%/+#'112%-"/7%>*,1+%)#%'77#77#+%)2%
'%<*11*>4,:%',+/-%-*%-"#%DBEF%$#:*$-7@%!*%+'-#=%'1-"*,5"%-"#%BBC0%"'7%&*(+,&-#+%'%>/+#%$'(5#%*<%
7-,+/#7%*(%-"#%G'-,-%H/9#$=%6'(2%*<%/-7%$#:*$-7%'(+%6'('5#6#(-%:1'(7%'$#%7-/11%(*-%:,)1/&12%'9'/1')1#%
8%'(+%(*$%>#$#%-"#2%6'+#%'9'/1')1#%<*$%DBEF%-*%&*(+,&-%-"#/$%$#9/#>7%*$%-*%-"#%BI/@%D,&"%7#&$#&2%
�D�Q�G���O�D�F�N���R�I���W�U�D�Q�V�S�D�U�H�Q�F�\���V�L�J�Q�L�À�F�D�Q�W�O�\���K�D�P�S�H�U�V���D�F�F�X�U�D�W�H���V�F�L�H�Q�W�L�À�F���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���D�Q�G���R�Q�O�\���Z�R�U�V�H�Q�V��
-"#%&*66,(/-2%:#$&#:-/*(%*<%-"#%/6:'&-7%<$*6%-"#%:$*J#&-%-*%+'-#@

MANAGING IMPACTS AND ACHIEVING TRANSPARENCY
K(+#$7-'(+/(5%'(+%'77#77/(5%:$#+/&-#+%*$%'&-,'1%/6:'&-7%*(%'(+%&*(-$/),-/*(7%-*%1*&'1%&*66,(/-/#7%
)2%#;-$'&-/9#%&*6:'(/#7%/7%'%&*6:1#;%:$*&#77%-"'-%"'7%7:'>(#+%'%>"*1#%)*+2%*<%&*$:*$'-#%7*&/'1%
$#7:*(7/)/1/-2% LFDHM% 1/-#$'-,$#% '(+% '% "*7-% *<% '&&*,(-')/1/-2% 6#&"'(/767% -*% '+"#$#% -*% *$% $#:*$-%
'5'/(7-@%!"/7%7#&-/*(%:$#7#(-7%'%$':/+%$'-"#$%-"'(%#;"',7-/9#%'('127/7%8%#9'1,'-/(5%&*6:'(2%:*1/&/#7=%
7,7-'/(')/1/-2%$#:*$-7=%-"#%N1*)'1%H#:*$-/(5%A(/-/'-/9#%LNHAM%'(+%-"#%A(-#$('-/*('1%F*,(&/1%*(%B/(/(5%
'(+%B#-'17O%LAFBBM%:$/(&/:1#7%L<*$%*-"#$7%7,&"%'7%<$##%:$/*$%'(+%/(<*$6#+%&*(7#(-%LPIAFM=%7*&/'1%
1/&#(&#%-*%*:#$'-#%LDQRM=%R$5'(/7'-/*(%<*$%E&*(*6/&%F**:#$'-/*(%'(+%S#9#1*:6#(-%5,/+#1/(#7%'(+%
-"#%ET,'-*$%I$/(&/:1#7=%7##%H*&"#%'(+%B,++=%UVWXM@

Company policies
�$�V�V�H�V�V�L�Q�J���W�K�H���S�R�O�L�F�L�H�V���R�I���W�K�H���0�0�-�9�·�V���R�S�H�U�D�W�L�R�Q�V���L�V���D���G�L�I�À�F�X�O�W���D�Q�G���F�R�P�S�O�H�[���S�U�R�F�H�G�X�U�H�����$�V���D���Z�K�R�O�O�\��
*>(#+%J*/(-%9#(-,$#%)2%Y#>&$#7-%'(+%.'$6*(2%N*1+=%-"#$#%/7%1/--1#%/(<*$6'-/*(%'9'/1')1#%-*%-"#%
:,)1/&@%P*$%#;'6:1#=%>"/1#%-"#%6'('5#6#(-%-#'6%/7%1/7-#+%*(%-"#%BBC0%>#)7/-#=%-"#$#%/7%(*%6#(-/*(%
*<%'%Z*'$+%LBBC0=%UVW[M@%!"#$#%/7%'17*%'%7-'$?%')7#(&#%*<%5,/+/(5%:*1/&/#7=%<*$&/(5%/(-#$#7-#+%:'$-/#7%
-*%-,$(%-*%-"#%J*/(-%9#(-,$#%*>(#$7%<*$%:*1/&2%5,/+'(&#@

Y#>&$#7-%"'7%'%7,/-#%*<%:*1/&/#7%LY#>&$#7-%B/(/(5%Q-+=%UVW['M%-"'-%+#'1%>/-"%'%$'(5#%*<%/(-#$('1%
'(+%#;-#$('1%/77,#7=%/(&1,+/(5%5*9#$('(&#=%7'<#-2=%#(9/$*(6#(-=%&*66,(/-2%'(+%'%&*+#%*<%&*(+,&-@%
A(%-"#%6'/(=%-"#%:*1/&/#7%'$#%"/5"%1#9#1%'(+%"'$+%-*%'77#77%'5'/(7-%:#$<*$6'(&#=%'7%/7%-"#%(*$6%<*$%
6,&"%*<%-"#%51*)'1/7#+%6/(/(5%/(+,7-$2@%!"#%<*11*>/(5%:$/(&/:1#7%<$*6%Y#>&$#7-O7%F*66,(/-/#7=%
E(9/$*(6#(-'1%'(+%R:#$'-/*(7%I*1/&2%"'9#%&1#'$12%(*-%)##(%&*(7/7-#(-12%+#1/9#$#+%'(+%/11,7-$'-#%
"*>%>#1146#'(/(5%:*1/&/#7%&'(%)#%/(#<<#&-,'1%'-%)#7-%'(+=%'-%>*$7-=%:$*9/+#%'%$#'+2%+#<#(7#%<*$%-"#%
&*6:'(2%>"/1#%*)7&,$/(5%-"#%$#'1%/6:'&-%*(%-"#%5$*,(+\

!"#$%"&#'&(#)*'&+%'*"&)#,&#'--#("'-,&.+#/,)0#1$223&,),"+#'&(#,&#("+1*,4,&.#'&(#"5%-',&,&.#%$)"&),'-#
+$1,'-#'&(#"&6,*$&2"&)'-#,2%'1)+#)0')#2,.0)#$113*7

�0�D�Q�D�J�H���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���U�L�V�N�V���R�Q���D���V�L�W�H���V�S�H�F�L�À�F���E�D�V�L�V���W�R���D�F�K�L�H�Y�H���S�O�D�Q�Q�H�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���R�X�W�F�R�P�H�V��

850,4,)# ,&(3+)*9# -"'("*+0,%# ,&# )0"# 2,),.'),$&# $:# *,+;# '&(# )0"# 2'&'."2"&)# $:# 4$)0# )"2%$*'*9# '&(#
%"*2'&"&)#10'&."7

I#$"':7% -"/7% /7=% /(% :'$-=% #;:1'/(#+% )2% -"#% ')7#(&#% *<% 7:#&/'1/7#+% 7?/117% /(% &*66,(/-2% '(+%
#(9/$*(6#(-'1%/6:'&-%*(%-"#%Y#>&$#7-%Z*'$+%*$%'-%1#'7-%'%<'/1,$#%-*%6*(/-*$%-"#%/6:1#6#(-'-/*(%
*<%*$5'(/7'-/*('1%:*1/&/#7%'7%$#T,/$#+%)2%-"#%Z*'$+%F"'$-#$@%A(-#$#7-/(512=%>"#(%T,#7-/*(#+%')*,-%
-"#%Z*'$+O7%')/1/-2%-*%'77#77%'(+%6*(/-*$%7,&"%/6:'&-7%'-%-"#%UVW[%'((,'1%5#(#$'1%6##-/(5=%)*-"%-"#%
F"'/$%'(+%FER%+/76/77#+%-"#%(##+%<*$%7:#&/'1/7#+%7?/117%'-%Z*'$+%1#9#1%LBI/=%UVWXM@

.'$6*(2% N*1+% LUVW['M% +*#7% (*-% "'9#% '% 7#-% *<% 7/6/1'$% :*1/&/#7% -*% Y#>&$#7-=% 6'?/(5% :*1/&2%
�F�R�P�S�D�U�L�V�R�Q�V���G�L�I�À�F�X�O�W���D�Q�G���W�L�P�H���F�R�Q�V�X�P�L�Q�J�����)�R�U���H�[�D�P�S�O�H�����U�D�W�K�H�U���W�K�D�Q���K�D�Y�L�Q�J���D���F�R�P�P�X�Q�L�W�L�H�V���S�R�O�L�F�\����
.'$6*(2%N*1+%"'7%'%-#$67%*<%$#<#$#(&#%<*$%/-7%D*&/'1%'(+%E-"/&7%F*66/--##@%G/-"/(%-"'-%+*&,6#(-=%
-"#%F*66/--##%/7%&"'$5#+%>/-"%6*(/-*$/(5%&*6:'(2%'&-/9/-/#7%/(%$#1'-/*(%-*\%-"#%K(/-#+%Y'-/*(7%
N1*)'1%F*6:'&-=%1')*,$%'(+%#(9/$*(6#(-%'(+%:,)1/&%7'<#-2@%G"'-%-"#%+*&,6#(-%+*#7%(*-%:$*9/+#%
/7%'%7-'-#6#(-%*<%:$/(&/:1#7%*$%&$/-#$/'%-*%5,/+#%'(+%'77#77%:#$<*$6'(&#%'5'/(7-@%D/6/1'$12=%>/-"/(%-"#%
&*6:'(2%&*+#%*<%#-"/&7=%.'$6*(2%7-$#77#7%-"#%/6:*$-'(&#%*<%6'/(-'/(/(5%'%DQR%'(+%-"#%&$#'-/*(%*<%
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The environment policy (Harmony Gold, 2013b) provides some targeted goals, which have not 

been consistently delivered since the inception of the project. These include:

…we aim to prevent pollution or otherwise minimise, mitigate and remediate harmful effects of our 
operations on the environment.
We will ensure transparent engagement on environmental issues with communities affected by our 
operations and consider their views and concerns in our decision-making.

The above goals and policies failed to prevent poor mine practices causing sedimentation of the 

Watut River. Nor did the initial response, lack of cooperation and absence of publicly available data 

about the sedimentation of the Watut River assist communities and company to understand and 

respond to unanticipated impacts. The confusion arising from twin, non-compatible sets of policies 

diminish their practical effect in informing communities and guiding the practice of mine operators 

and contractors. The lack of a clear policy structure may have contributed to poor practice or impact 

UHVSRQVH�DQG�LW�DOVR�PDNHV�LW�GLIÀFXOW�IRU�VWDNHKROGHUV�WR�XQGHUVWDQG�FRPSDQ\�SROLFLHV��VWDQGDUGV�
and commitments, thereby further reducing transparency.

Sustainability reporting and assurance
Both joint venture partners reference the ICMM’s principles in their respective 2012 sustainability 

reports, making them relevant standards to assess their activities. Newcrest (2013a) also makes a 

strong commitment to ICMM via its membership of the Minerals Council of Australia (MCA) and 

its commitment since 2005 to the MCA’s ‘Enduring Values Framework’ (MCA, 2005), which adopts 

the ICMM principles, elements and implementation guidance.

Commendably, Newcrest includes a mention of an outstanding lawsuit in relation to the mine-

related sedimentation of the Watut River in its 2011 Sustainability Report (Newcrest Mining Ltd, 2012, 

p 20). Unfortunately, no mention is made in the 2012 report despite the proceedings remaining open. 

Similarly, references to the SMEC audit, which found numerous non-compliant practices, reported 

in the 2011 report is not mentioned in the 2012 report (Newcrest Mining Ltd, 2013b) despite ongoing 

impacts and concerns. By not reporting on either of these matters in the 2012 report, including the 

GRI section, Newcrest has portrayed a much more positive situation than a site inspection, data 

analysis and community consultation reveals.

7KHVH�H[DPSOHV�RI�D�ODFN�RI�UHSRUWLQJ��FRPELQHG�ZLWK�WKH�ODFN�RI�DYDLODEOH�VFLHQWLÀF�UHSRUWV��DUH�DW�
odds with general principles of transparency and openness as well as with ICMM principle 10. The 

over reliance of companies on newsletter and factsheets as effective consultation and information 

VKDULQJ��ZKLOH�VLPXOWDQHRXVO\�GHQ\LQJ�VWDNHKROGHUV�DFFHVV� WR�VFLHQWLÀF�UHSRUWV�DQG�PDQDJHPHQW�
SODQV��UHÁHFWV�SRRUO\�RQ�WKH�FRPSDQLHV�DQG�WKHLU�UHSRUWLQJ�PHFKDQLVPV�DV�ZHOO�DV�FRQWULEXWLQJ�WR�
RQJRLQJ�FRQFHUQ�DQG�FRQÁLFW�ZLWK�WKH�FRPPXQLW\�DQG�VWDNHKROGHUV�

In another example of disclosure, Harmony referred to problems with the water quality of the Watut 

River following mine construction and sedimentation of the river in its 2012 sustainable development 

UHSRUW��+DUPRQ\�*ROG��������S�������+DUPRQ\�UHIHUUHG�WR�FRPPLVVLRQHG�VFLHQWLÀF�UHSRUWV��UHPHGLDO�
action and independent advisory committee. Unfortunately, the report does not refer to ongoing 

SUREOHPV�IURP�VHGLPHQWDWLRQ��WKH�VFLHQWLÀF�DVVHVVPHQWV�WKDW�KDYH�QRW�EHHQ�UHOHDVHG�WR�WKH�SXEOLF�RU�
the lack of community representation on the MMJV appointed advisory panel. Nor does the External 

Stakeholder Advisory Panel (ESAP) transparently ‘honour a commitment made in 2010 to continually 

review sediment and related issues affecting the Watut River’ (Harmony Gold, 2012, p 30).

6LPLODUO\��+DUPRQ\·V�GHÀQLWLRQ�RI�DQG�UHSRUWLQJ�RQ�VLJQLÀFDQW�HQYLURQPHQWDO�LQFLGHQWV��+DUPRQ\�
Gold, 2012, p 23, 124) means that it has nothing to report, despite the ongoing physical and chemical 

impacts from the sedimentation and pollution of the Watut River. Again, by not recognising the 

ongoing nature of these impacts and effect on the community, including stress, the report seems to 

indicate either a lack of awareness or a failure in reporting.

An examination of Harmony’s reporting on its grievance mechanisms provides another example 

where sustainability reporting can both fail to give an accurate description of events or result in 

an effective mechanism. In the GRI section of the 2012 report, Harmony states that it they now has 

grievance mechanisms in place, but ‘they have not been required to date’ (Harmony Gold, 2012, p 143). 

In another section, there is reference to a grievance mechanism being trialled with primary issues 

of concern including ‘compensation, land, environment, accidents/damage, health, safety/security 
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