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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
(MMJV), which also owns the Wafi-Golpu project, comprising the Wafi gold deposit and
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.
Although Hidden Valley was the first large-scale mine in PNG to engineer and build a
tailings storage facility, poor environmental management during construction and early
operations led to significant erosion of waste rock and sedimentation impacts throughout
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.

INTRODUCTION

The reality of mining in Papua New Guinea (PNG) lies not just in the recent impacts from mining
along the Watut River, but in the history of mining in PNG. A history that spans the Bulolo goldfields
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
Lihir, Misima and Basamuk Bay (Ramu Nickel). The history of mining is marked by conflict between
economic systems, beliefs and customs where mining profits are expatriated or leave little lasting
community benefit to compensate for significant environmental impacts and ongoing social and
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
few, the benefits from mining outweigh the impacts. For others, their experience is often a loss of
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FIG B Location of major gold, copperbgold and nickel mining projects in Papua New Guinea.
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TABLE 1
Cumulative production statistics for major Papua New Guinea mines.
Mine Period | Ore | Gold| Silver Copper Gold | Silver| Copper/ Waste Rgck Companigareholding)
(MY | (9/t) | (9/t) | (% Cu) (kg) | (kg) (®) (Mt)
Ok Tedi| 1984b2612~668 | ~0.9| - ~0.8 | ~416 514836 0064 343 500 ~998 Ok Ted Mining Joint Venture
Panguna 1972D198%75.37 0.63| - 0.52| 305604784 0412 988 058 570 Rio TiRt&*
PNG Goverfitfféfubiic?
Porgera| 1990D2013107.67 6.17| - - 572 668 - - ~879 Barrick GHlPNG
Governniént
Lihir 1997D261375.440 5.07| - - 334139 - - 525.0 Newcrest Mifffiag
Misima | 1989D9200487.471 1.45| ~13 - 115 896-570 000 - 347.8 Placer D&fffe?
Tolukuma 99602042 ~2.4 | ~13 | E30| - |~29500E38700 - ~2.79 PNG Goverffitieht
Hidden | 2009D201315.310 1.91| ~25 - 23955 E196 900 - E127.6 Harmony &6Id
Valley Newcrest Mifiing
Simberi| 2008©201310.309 1.26| - - 12230 - - E5.2 Allied G814
Kainaritu 2006D2008-0.35| ~7.83| - - ~2200 - - no data PNG Govertittent
Sinivit | 2008D2092~0.52| ~3.9| - - ~1130| >129 - >0.2 New Guinea Gl Corp
Mt Victor 1987919900.199| ~3.2| ~1.8| - 636 360 - 0.19 Niugini MiAfPig ©

Note: Mt B million tonnes, g/t B grams per tonne.

# Still operating i B0d@r Dome was taken over by Barrick 'Galdkuearhy2006ught by the PNG Government in February 2008 (through st
Petromin PNG) but does not report production statistics; data $Bowreiprapipiciomatatmtigs not reported, approximate values assumed.
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TABLE 2
Reported mineral resources for Papua New Guinea mines and projects (2012 or most recent ds

Copper-Gold/Gaold Ore g/t Au g/t AQ %Cu  Other Gold | Coppel $millio Companiggarenolding)
(kg) ®
Frieda River GroRp85| 0.23| 0.59| 0.47 - 589 90012 192 00025 568 Xstratet?*Highlandd &€
Golpu 1000, 0.63| 1.08| 0.90 0.0095% M&34 3008 972 000L04 461 Harmony 8b6lNewcrest Mi¥fing
Lihipine) 1020 1.95| - - - 1993 000 - 103 207 Newcrest Miffftig
Panguna 1838/ 0.34| - | 0.30 - 627 5005 514 00074 800 Rio TiRt&*PNG Goverifignt
PubHfe!”
Ok Té&tr 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% M@4 300 2 871 00026 872 Marengo Mining
Porgéerae) 120.4 3.37| - - - 406 200 - 21035 Barrick G¥ItPNG Goveriiment
Hidden Véllesy | 117.9 1.48| 26.9| - - 174 400 - 12 123 Harmony S®Newcrest Mitfing
Wa 133 | 1.63| - - - 216900 - 11 232 Harmony B%Newcrest Miffing
Kodu 276 | 0.30| 1.7 | 0.29/0.0077%*M@&2 860 745 090 11 083 Frontier Resdlfces
Simbétie 189.3 1.03| - - - 194 200 - 10 057 Allied Gy
Simiku 200 | 0.06| 2 | 0.36 0.0061% Md2 000 720 000 6891 Coppermsty
Arie 164 | 0.1 | 1.7 0.32 - 16 40Q 525000 5147 Triple Plate Jufiétjdracrim
Enertfyf®*Golden Suée¥ss
Woodlark Island 42.4| 1.5 - - - 63 600 - 3296 Kula G6t&
Mt Kare 24.6| 2.13| 15.49 - - 52 40C - 3083 Indochine Miffitag
Nakru 38.4| 0.28| 1.80| 0.61 0.0013% MA0 800 234 000 2487 Copperm8ly
Solwara 1 2.57| 5.84| 30 | 7.74 0.70% Zn 15000 199 000 2413 | Nautilus Min€taNG Govertiment
Namboriga 40 | 0.79| - | 0.22 - 31600 88000 2312 | Harmony &B6lNewcrest Mifing
Crater Mountain 24 1 - - - 24000 - 1243 Gold Anoffialy
Imwauna- 1.8 | 12.2| 20 - - 22 00C - 1172 | New Guinea G6H IR Mining
Normanby Corp*
Laloki 09 | 219 - - 19 700 - 1021 Unknown
Tolukupn@an® 0.58 | 30.6 - - - 17 700 - 919 PNG Govertfiffent
Gameta 51| 18 - - - 9200 - 475 Gold Anoiigty
Mt Kren-Puan | 20 - - 0.3 - - 60 000 460 Triple Plate Jufieijtacrim
Enertff*Golden Sute¥ss
Sinivit® 2.05| 3.5 - 0.26 - 7100 | 5000 369 New Guinea Gél*Corp
Solwara 12 0.23| 36| 56 | 7.3| 3.6%Zn 800 | 17000 201 | Nautilus Min€tdPNG Goverrfment
Sehulea-Welokol. 71" | 1.36' | 12.8'| - - 2300 - 141 New Guinea GélCorp
Nickel-Cobalt | Mt Ore %Ni | %Co Nickel (t)Cobalt (tsmilliof Companjggareholding)
Mambare 162.5 0.94| 0.09 1528 0046 000 30 006 Direct NitkeRegency Rithes
Ramu 143 | 1.01| 0.1 1444 0043 000 28 843 MCE* Highlandd 8&88i1PNG
GovernniétitLandown&ts
Wowo Gap 125 | 1.06| 0.07 1325 00088 000 24 899 Resource Minidf*Corp

Note: Mt B million tonnes, Mo  molybdenum, Zn B zinc.

#Still operating in®0dstralian dollar values estimated based on 2012 priEeisd@RiBREBNGOE2)f several deposits D the dominant H-I-T (c
Horse/lvaal/Trukai), Nena, Koki and‘Bkavabdaepasispart of GaWeprofdcbdu is extremely close to the Kokoda Track and has been halted f
developméResource estimate not JORC Gddeikampli@source is from 2006, since more receRedatac®eatmikbléistorical and not JORC
Code compliant.
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FIG B Artisanal gold mining, Wau-Bulolo region (photos: Jessie Boylan, Mineral Policy Institute, Febr
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FIG B Regional location map of the Hidden Valley Au-Ag mine, Papua New Guinea (SMEC, 2010a) (note: it a
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FIG b Detailed site plan of the Hidden Valley Au-Ag mine (SMEC, 2010a).
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FIG b Hidden Valley Au-Ag mine, Papua New Guinea, showing the Hamata pit (centre), tailings stor:
(centre left) and processing mill in between (photo: Mineral Policy Institute, February 2011).

"Tailings Storage Facility

Aerial overview of the Hidden Valley Gold Operations.

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

GRZQVWUHDP RI WKH 8SSHU :DWXW DQG %XOROR FRQAXHQFH ZI
"#$YEE)*

¥ "#E%&™ (") +, &"$)&%$"- K- ('(")] A (-, 1, 10-112 [ (* #2*1*3,2,/(HA ¥ [#56'78HO* #
+,0,.14,+#9<-=<#-[= >+ +#"SL1(<, 1# 2%, .- #.(5+-, #*[+HO* -+*(-V#2)-(11-/3#*#9,. #* # 4.5 #
"ILAA LI AR (@=.>1 #2!-(11-13%#AIH3, ] 1 #2) - (1 1-13#H9* #(H#-1=.>+ #9*(,1#B>*.-(C;#
=.-2%(,#:,9%3,#(1,*(2,/(#4,1"12*% =, #?-1+-0,1:-(CH#*[+# (<, 1#*:4,=(:%# DI#6'T#9* #41,4*1 +#
*[+#1,. % +#-H#E0,2?, 1#FGGH#5:, #6/,*1;#FGGH8%

Tailings dam design

112, #:2%, #2-1-I13#A 11, = (H-IHTEKH<*0 H2>- (HH=1/0, [ (-1/* (5~ -1 3:#+*2:4 (<I>3<#(<,CH#I,1,#<11(@
(12#4113,=(:#*1+#0, 1 CH2\+ - (#-1#=124% 1 -V [#(1#.*1 3, #2-/-13#4 110, =(:Y6#L< # (HM-=(11#31 +#2- ;#] *1#
N*-/%](>:#2>- (HH#=1/0,[(-1* #(*- -3+ 21 (1#: (11 HOGYF #(#+>1-/34#2-/-I3#"112#E10,27?, 1#PQR&H(1#
S*>*1CHPQQGHS:, #1*2>, #*[+#]-, #PQQPSH#L< #N*-/*/(S#3I.+H#2-[ #* [ ?>- (#¥# (*- .- I3 H 2, # 7> (#(<-#
O #* [ I#0,LCH21+,: (#-1#:=*. #*(#OPYH#5'>++#FGGS8%# L< # = (1>=(-1/#*+#>: #1"#=1/0,/(-\/* #

(-~ 1322 (1 (V1 H (5 -3 #"L12# * 13 #2-[-13#A41 1 = #<19,0, 1 #<#?, [H#*0l-+, +#-[#TEKH#>/ (- #
T-++,/[#M*.. . CU%#DHU!I>3*-/0-..,; #7113, 15 #VWHL, +-#*[+#LLSW>2% #* #2-[ #(*-.-[3:#* 1 #+-=<*13,+#

LIFEORMINE 2014 CONFERENCE / BRISBANE, QL&JWeY 2014 322



MINING IN MOROBE, PAPUA NEW GUINEMPACTS, ASSURANCE AND SEEFERMINATION

I"# $%&S' () *+,(*- # '$I-+)0# -(, (*(# (), +*") 1) 1$2# $) %ot -"+$2# +13F'1-# 1$I'4+)0# 14(# -'$2(# "5t ($'4#
& ("IGHTA(HIB3+S21'S- (1Yo (" HE&J-1+58H*+ (*+) (HI$+2+)0-#%o+-3"-$2HOS-#14(#A+04# -4 "5#()0+) ((*+)O#
1$+2+)0-HUSL-H#1"# U Vo* (- #*+-:-#- AHS-H($*14:/5: (-#S) Yot A+041*$+) 5224 *$) (-#'$/-+) O Y S L# 5 S+ 2/*(- #S$-#
ZHOO DV VRPHWLPHV GLIAFXOW JHRORJLFDO FRQGLWLRQV DQG RU
SUREOHPDWLF WR AQG VHH 0XUUD\ 7KRPSVRQ DQG /DQH IRU
HIA(#H 2SI (#=>2@- #IA(HABCHIS-#S' 1+, (28#S$-- (—-+)0#14(#3"1() 1+$2#%(,(2"31() 1#"5#D+% % (HE$S22(8.#
K () (B 1$+24) 0-# York-3"-$24 M ), ()1+7) 28 1S+ 2+) 0-# VoS 14 O (*(# F"14# ™)+ 06 (*(%.# F/# 14(# GH# 2811 (*#
ZDV FKRVHQ IRU AQDQFLDO DQG HQYLURQPHQWDHQEW R RWB® WD \8 B GF
$)0/)$H/-+) 0t +,(*+) (H1$+2+) 0-#Yo+-3"-$2 #2$+0(28H!"#S, "+ Vor A (HA+0 44" |- # 'SHF+2%+) OHS) Yo 1 $+) 1$+) +) O#
BH™), (") 24 1$+2+)0-HYSL HIA+-H-+-# (“BH [<+"-H#$) Yort 3(“4$3-#$H-IF12(#*("0) +1+"}# FSHIA(H2$| (H=>2 @-#
"SHIA(H-(,(<(H#+13S1-#5*" LHIAHIS)0)$H1+) (#")#"0$+),+22(6
7KH &5$% SODQ IRU +LGGHQ 9DOOH\ SURSRVHG D WDLOLQJV GDP R

SF" /1 KHLHE*" 1#14(# % (3 -+ L+(#) (MU " #14(# DSLSISH Yo(3"-+IN #/-+) O $# %"9) - 1*($1# Y $1# 95224 $) Yot
Vo+-'AS*O(# SH(M' (--#O$! (*-#1"HIA(HOII(HPSIIHB+, (*HLIS-" ( #=>>=NBH<IHOS-#(M3( | (YoH ASHI 4+-HO! (*#
Vo+-'A$*0(HGHHO" /206" 1328H+144+)1(X)BI+")$2#-1$) % $*V0-#O(22HF (5"*(H$)BH5"* (- (SF2(#*(;/+*(1()-#
"SHIAH 2" (W +22S0(QHLIS-"(H#=>>HRBNGH ABCHES+2(Vok I"# 3% (Yot O+ A 14(# 3% & (| #$*0/+)O# +1#9$-#
D) L+ ESH A1+ L(GH TAH L+)(HOS-#-"2%# -(,(*$241+ 1 (-H$) Yot +1HOS-#) " 1#]) 1+ 2# 1 4(# 1+%ST@ @ @-#14$ 4
L4(#) (9#"9) (* #CF(22(#U1%.# F(0S)#-1(3-#1"9$*%-#%(, (2"31()|6# CF(22(#") +)/(Yo# |4 (# $33*"$ 4# F 8#
ABCHS)Yott+)"*3 S (VoHSHIS+2+) 0-H%S L+ )HAHT @ @ VHW<XGHT A(HYo(-—+O)# SHIA(H 1S+ HY S LHOS 224 +-#-4"
Y+0/(126HZI*$8I" ISP T @=@NHLS: (HI14(#5"22"9+) 04" 11()|$*8H")#1 4(HD+%% (VHES22(8#I$+2+)0-#-"$0(#
5$'+2+18#L33#=KN[

%XLOGLQJ WKH AUVW RQ ODQG WDLOLQJVY FRQWDLQPHQW DUHD

B&I("Yo)*1F+ "IBL "1 [ 1H("10& K- 112113/ 8- SHOKAIH(" | $20% 0# L 1#/1 3" #1 3/ - &I H$&'S-*1$&1

WKHUHE\ DWWUDFW WKH LQWHUQDWLRQDO LQYHVWPHQW QHHGH:

CHANLY | FRLTER DA

LPETREAN \ mae DO T AN
’ / R LLTAATE S
~ VAL DS~ = /f// % '.!!o.
77 > B, ™
L & ?’ h//é '// 7 .'-‘ e - 2%,
Figay, 7 e
e -5 ~ 7, o p < CRUL L ety o~
i e R Jolvlulen e e
§4..\~. AL L AL > ’. AR AS AL D

- "’i—';p'.-'-';".’:z.’;'.';’u-
FIG B Engineering design of the main tailings dam wall at étid@édGjalley (Murray

TAI-#14(# D+%0%(# ES22(8# 3*" &( 1 A$# 3+ (JH1ASIH +1# +-# 3" +F2(#1"# () 0+) (# $# 1"%(*) #$" (3ISF2(#
I$+2+)0-# VoS 1# +)# 1A(# */00(Yo# 1")1$+)-# "5# \|6# C)H# $%6%0+1+")$2# *(,+(9# "5# 14(# 1$+2+)0-# %S 1# 9! (*#
or+-"A$*0(-HE) YoHS--"+ S (Yot -/ (-HO-+1 44 (-3( A HOSI (#/$ 2+ BH+HA(HO IS (HP SI B+, (HS* (H3* (- )| (Yo#
HHSH2SI(H-(1+")6

CH" I (H'SHS/1+") HA"O(, (* #+-HASHAHM+-14) OHS+2+) 0-H%$ 1H#') 28HAS-HEH2 + 1 +1(Yo# $3$ +!BH5 " +H(M3$)-+").#
) Vot 1+ H2-+: (28HASIHSH- (") YoV LHO+ 22HF (#(;]+* (Yott+ ) HI A(HS | [* (#+5HD+% Y (JHES22(8H#™) 1+)/(-#"#'3(*$! (61
TASH+- H1A(H"*+0+)$2H $I3" $2-#O(*(#5"*H# BB(BHE 3" & ("4 $) Vo# T=BKH"5H#I$+2+)0-#"13$* (Yot "1 4(#
T@=_#1+)(*$2H*(-"1* (-#' SH==RBH"SH"* (#$) Yo#3*' 06/ 1+"V#F8# ((LF (HT @=_#"SHa=KBI#"5#$+2+)0-6#
[*(-/1$F 28 # $33*" $24# 5" 4 St -(")Vo# 1$+2+)0-# %S 1# 0"/ 206# F (# IS+ "5t $33*" $2-# 1"# "3(*$! (# D+%%()#
E$22(8#F (8") o1 4(#'[**() #/GKB($*#-1S0(#"SH#1+)+) 0L+ (#F(8")%# ((LF (T @=KNBHTA(HT @ @VHW<XH)"|(Yo#t
IASIHAHDSLSISHI+ " 1206H3"1 ()1 +S228HF (H"), (*1(Yort!"H#SH- (") Yo $+2+)0-#%S LHS5! (4" 132(1+" )45 3()#
THL+)+)OHLW) (-$* #T@@V.#33#?b=@N6

The SMEC reports B princip&hdings
TA(#19"#* (3" 1-#F8HXZWAH) I (*)$!+") $24118#UI%HLXZWA HT@=@$.#T@=@ FN#-8-1(1$!+'$228#(M$1+) (%6t!4
0,+*")1()!1$2#13)S0(1() 1#-8-1 (1-HABIHI(*(1+)#32$ (HYo/*+) OB AH™) -1/ 1+")#34$-(#'5H 4(#D+% Yo ) #

LIFEORMINE 2014 CONFERENCE / BRISBANE, QL&JWeY 2014 323



G M MUDD AND C ROCHE

I"HHS%& () $+,-&" . &ISHHE".&,0). $&128$" (H%6&34548"6,$(&+)771..1)212880"9&..,"(,$9&*:.,&;$6) ($&+) T7$(+1"#&
'09:+,1)28&/" &O$+#"($9&6() 7&<+,);$(&3454=
>28.:77"(%-8&,0$&?@AB&($))(,.&6):29C
¥& .%.,$7",1+& 2)2D+)7'#1"2+$& /1,08 '$(71,& "29& "(E"#& +)291,1)2.-& /1,0& ,$2& '),$2,1"#& 2)2D
1) THL2+$.8 "298 ) 2#%68& " (,1"H#& +)TH#1"2+$& /1,0& FA& +)291,1)2.8 6()7& "& ,),"#& )6& GF& +)291,1)2.-&
LQFOXGLQJ IDLOXUH WR DFKLHYH FHUWLAFDWLRQ RI WKH HQYL
>?<5H445-8,0$&($HSE"2,812,$(2",1)2"#&..,"29" (9
Y& "&#"+]&)B&/" . $&()+I& " 29&$().1)28+)2, ()#.&9:(1288+)2.,(:+,1)2-&12+#:9128C
¥8."&/$"J2%..& 128 058 '$(71,& +)291,1)2.-& /01+0& .$,& 2)&#171,8 6)(& ...'$29$9& .$917$2,& 12& /" $(.&
9("12128&,0$&.1,$89:(128&,0$&+)2.,(:+,1)2&'0".$

¥8."2812 $(2"#&..,:9%&6)(&,03&@ @K!&,0" &.:88$.,$9&.) TSRO RY6&/". $&()+I&"29&712$D ($#",$9&
$917$2,&0"9&%$2,$($9&,08&M",;, &N1ES(&L&)(&.) 7$&4AL BA-&/01+0&/".&0180$(&,0"2& ,0$& A>?&
YDOXH BW D Rl QDWXUDO VHGLPHQW DW WKH :DWXW %XOROR F

Y& "&7")(&$2E1()27$2, " #&0"Q"(9&,)&"R:", 1+&$+).%.,$7.&"29&:.$(.&)6&,03&S"$(&M",, AN1ES(&6() 7&
,0$85()9$9&/".,$&()+J-&)6&/01+0&™" () T17" $H#U&FALGH2,&/".&'),$2, 1" ##%&"+19D6)(7128-81$&1,&
FRQWDLQHG VXOAGH PLQHUDOV ZKLFK ZKHQ H[SRVHG WR WKH "
($"+,8,)&6)(7&. #6:(1+&"+19&"298#$"+0&0$ " E%&TS,"#.&"298."#,.86()7&,03&/".,$

¥& 0$8&A>?&'($91+,1)28)6& SR "#&;:, & 712)(& 17" +,.&)2& ,0$& U:#)#)&"29&M" : &N1E$(.&/".& SES($#%&
GHAFLHQW EHFDXVH WKH LPSDFMQYWKDNBMWERHIL YaH U SBIQRG UHV X
VLIQLAFDQW HQYLURQPHQWDO DQG VRFLDO LPSDFWV HVSHFLE

¥& D IDLOXUH WR RSHUDWH ZDVWH PDQDJHPHQW DQG ODQGAOO SU

w2

¥& ,038.$/"8%&, (3", 7$2,8.%. $7&/". &) ES(#)"9$9&"298&+":.128&"&7"*)(&(1.J&)6&.",0)8$2&"29&2:,(1$2,&
+)2,"712" 1)2&.,)&9)/2. ($"7&:.$(.8)6&,0$&M",: &N1ES(

¥8 .%.,$7" 1+& 6"1#:($& ,)& 7"12,"12& "& ,0)():80& $2E1()27$2,"#& 7)21,)(128& ($817$& 6)(& ".'$+,.& .. +0&

" &$+)H)81+HH-& " "1(&R:"H#1,%-&2)1.$-& E1;(",1)2-8& 0%9() 7$,$) )#)8%-& "29& /" $(& "29& .$917$2,& R:"#1,%&
7)21,)(128-&"29812"9$R:" $&9","&7"2"8$7$2,&"29&'$(71, &(SEL$/&'()+$9:($.

Y8 "& . 128H$&8(":&. " TH$&)6& /" $(&6()7&,05&M" :, & NIES(&.0)/$9& #180,#%& SHSE" $9&+)2+$2,(",1)2.8)6&
)7$&O$"E%&TS,"#.&"298+%"219$8+) 7" ($9&,)&$2EL()27$2,"#&;" $#12$&.,:91$.-&"29&..:88%.,$9&,0$&
2$$986)(&"87)($8,0)():808&.,:9%8&)6&.).. L:#$& W, "2,&.): (+$.&"29&™ 0/"%.=

V.&"(,&)6& 058 '$(71,&"29& " ()E"#&+)291,1)2.& 6)(&,0$& W199$2& I"##$%& 712$-& "& +) 7 #1"2+$&)12,&

1.&#)+" $9&" &X":,1&9)/2.,($"7&12& ,0$&S"$(&M",:, &NIES(=& YO$&,), " #& .:.'$29$9& .$917$2,& ZY ?2?1& 12&

/" $(&)6&,03&M", &N1ES(&" & 0$& X", 1&+)T'#1"2+$&')12,&1.&.0)/2& 1 2& [REEY 0$& +) T 7$2+$7$2,&

)6&()"98&+)2.,(:+,1)28128719D344]81.& +#$" (HI&E 1.1 #$&" . &"&7"*)(&,0):80&.0)(, DHLESI&. 1I$& 128 Y P2&H#S

)&NOAAEI8P_-& 12+#:9128&"2),08(&.0)(,& ' 1I$& 128 #" $& JENBA& A4 SP_=& V. & ##D.+"#$& 712$&

+)2.,(:+,1)2&;$8"28 128 K:2$& 344G-& Y 2?2&HSESH#.&8("9: "#1%& (). $&,) & "&2$/&'$" I8 BEPIRA 284 19D

AZSM

20000

0
J‘d’,sfd. f&do *ﬂg‘ ‘,'\5\ ,*’S\J'S\Jp‘ #‘”..’ f\;&'fp ‘),p f Jan-2006 Jan-2007 Jan-2008 Jan-2008 Jan-2010

FIG D Total suspended sediment (TSS) at the Nauti compliance point in the Watut River, downstr
from Hidden Valley: (A) monthly mean values, (B) individual data points (SMEC, 2010a).
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FIG 1D The Hidden Valley mine complex, April 2012: (A) view from the mine camp showing the process plant
cut on the right and mountains in the background; (B) Hidden Valley mine showing acid mine drainage on mir
encapsulatifglisuinaterial to reduce acid mine drainage risks; (D) tailings dam panorama (photos: Mineral Polit
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TABLE 3

Average water chemistry parameters at the Hikinangowe, Heyu and Nauti monitoring points in the Upy

(compiled from Powell and Powell, 2000; Enesar, 2004; Hidden Valley Joint Venture, 2012, 201

Hikinangowe Heyt
(mg/L) Oct 1996 2010 2011 2012 Oct 1996
pHP 7.45 7.02 7.4 7.5 7.62
Diss,O 8.28 6.3 7.08 8.1 8.24
TSS 10 2478 1259 1208 23.7
TDS 42.7 - - - 52.7
SO - 54.8 72.4 84 -
NO - - - - -

Nauti Compliance Site

(mg/L) Oct 1996 2010 2011 2012 Permit
pHP 7.67 7.25 7.4 7.7 no change
Diss,O 8.3 7.3 8.2 8.8 >6
TSS 26 2311 1333 1086 <25 NTU increase
TDS 49.3 - - - -
SQ 10 29.4 34.8 40.8 -
NOQ <1 - - - -

Notes: Digd Qissolved oxygen, TSS D total suspended solids (ie suspended sediment), TDS D to}él didéatlyell @ittiate (ie dissolved salts),

aThe Powell and Powell (2000) study, as provided in the environmental impact statemeritplitbssamézrofdkenenuwe and Aiyu.
D NTU is turbidity units, a surrogate for TSS.

"4 $0&H 1(&(B)*$+I(# )&-*$+.&# $I# 0,$)*-+*(# *(1# 2&3# A&*-*(1# 5(.+)1(B&(SH *(1# 71(,&) *$+!(#
710('+-#8/245779#-& &=, H#;Yo&HYo+<Yo8&)H-&. & H+(H=>P>H) & @) &, 06*A-BH) &-*$&LHSIH 1+, %) <&, #1"H 168
ZDWHUV IURP WKH PLQH VXFK DV DFLGLF GUDLQDJH IURP VRPH RI
1+,'00%)<&#.1-068&, #1"#$) &+ S&IHF +-+(<, #3*$&)H 1+ 1#(1S#!"0)H0($+-#&*)-BH#=>?=#8CDEDRHHICF#@ @
o&HTOH*(LHAH'1(&(S)*$+I(H10)+(<H=>2=H %I 3#*#Yo+<Vo-BH#.*) +*A-&HA&Y* . +10)H8)* (<-+(<H#") GHL2HSI1#
—J/ ZKLOH $V LV UHODWLYHGO\/V#WDEGWK IRY D DRQX®O HQYLUR
)& @) SF#+$H+ HO(-&*)H+"HSVo&H *)<&H, @ +ME, H#*(1# *)+*A+-+SBH*)&H LOKHSIH6+(&H)&-&* & #1)#(ISFHAOSH
=>2=#,@+M&,#'10-1# A&H ) &-*$&I# SI# 1 +,'%6*) <& #I"#$)&*$&I# 3*$&) #") 64 $U&H S+ +-+(<, #1*6:#N+$%!0$#6!
18$*+-&1#, +S&H @&)*$+! (*-#+(")6*$+I(FH+$#+ H(ISH@ !, +A-8HS I, @& 0-*$&H'0)$%&) FHAOSHS Y0 &HE*<(+$01&
TOH#(LHA(#, @+ME& HIH) &X Yo+ (<H, 16&HP>>HS+ 68, #2457 THS)+<<&)H-&.&- HSH@ ) S &BUBDHEPR) S+ ##
VSHFLHV 2 VKRXOG EH RI VLIQLAFDQW FRQFHUQ GHVSLWH VWULFW
Q6@ !)$*($-BF#+"#1(&# 16 @*)&, # $%608&H 2*0$+#'16 @-+*('&H ") +$&)+*# B1H $%08&H) &-& *($#/0,$)*-+*(# $*(1%) 1 #
"I)H")&, %3*$E)HE ] B, $&6 HB+8&HI2A5T TH(LHIRSTI24F#=>>>0#0,+(<H$%&HVo+<Vo#'l(,&) *$+1(# . *-0&H
$)+<<&)H-&.&- HB+EHORUFBE)!S& 'S+ (#.*-08&, OF #*--H#E&S*- #*) &, 0A $*($+*--B-+ (H&T'&, HI"#$% &, &# . *-0& #
&T'&@$H NHS(#]-$%0<UotSU8HET S&(SHSHIYo+ YotSYo8H]0, $) -+ (HB/2457 TIH<0+1 &-+(& HE*BHAGH @ @-+"
LQ 31* FDQ EH GHEDWHG WKHUH LV QR FOHDU VFLHQWLAF EDVLV
U2V#V).&)(6&($HQH,&&6,#)&* |(*A-&F#$%&)&" ) &F#S$!#, @&'0-*$8HSY*SHSU&H 16 @+ (‘&) +$&)+*#'10- 1#A
18)+.&1#")164#$%! &#0,&1#" JHEWMH &L+ IH &, @& +*--BH +(HSV&H ™ &HI"H TO#*(LHA(FH#3%8&)&HSY&H 16 @+
OHYHOV DUH —DQGRPSDUMCHVER=(&& FIGW SURWHFRVLR QDYEO X H
—J / UHVSHFWLYHO\ RU HYHQ PHMIQN $3 R&&H FREBIRD DI@& A HV
)&, @&'$+.&-BO:# 7-1, &t $IH# $%08H C+118&(# D*--&B# 6+(& *$# C+M+(*(<I3&F# $Y6&H# * &)*<&# % &* BH# 6&$*-#-&
ZHUH FOHDUO\ FDSDEOH RI FDXVLQJ VLIJQLAFDQW-BLRGQ YHUNK W\ L
$Y&H-&. &~ H<&(&)*--BH)& L0+ (<HABH=>P=#: %8 #* &) <&H-&.&- H SHIUEH O+ 16 @ -+*(&H@+($#,$+--#)&
*@*A-GH"HA0, +(<HAHI1+.8), +SBH+E@*'$ #+ (HD%8HX @ @ &)HN*SOSHR+ &) H+"HSYo&H/ 245 T TH.*- 08 1#*) &tt+(,$&
0,&1#")#*, &, 6&($:#QSH 60, $t*- 1# A&H)&B&BAL)&LH $Yo*$H $%6&) &t *) &t OA, $*($+*-# @&*M # +(#%&* B# 6&
'1(&(S)*$+(H SV $H *) &t 60'VoH Yo+ <Yo&)H $V6* (# $Yo8H B&*)-BH*.&)* <&, FH+()&*, +(<H $%&H )+ MHI"HA+11+.8) -
+B@*'$, #*-1(<HSU&HX @ @&)HN*SOSHR +.&)#+"#$% &, &#3&) &#$I#)&Y1"0):
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TABLE 4
Average heavy metals in water at the Nauti compliance point and along the Watut River (compil
from Powell and Powell, 2000; Enesar, 2004; Hidden Valley Joint Venture, 2012, 2013).

Hikinangowe Heyt ANZECC ANZECC
(ug/L) Oct 1996 2010 2011 2012 Oct 1996 99% prot 80% prot
At 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
Ct - <1 <1 0.2 - - -
Co - 16 5 2.7 - - -
Cu 0.9 31 24 12.7 0.8 1.0 25
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
H§ <0.2 <0.1 <0.1 <0.1 <0.2 0.06 5.4
Ni - 7 3 1 1000 8 17
Sé - <10 <10 <0.2 10 5 34
Ag - 5 1 0.6 50 0.02 0.2
Zn - 127 74.5 104 5000 2.4 31

Nauti Compliance Site ANZECC ANZECC

(ug/L) Oct 1996 2010 2011 2012 Permit 99% prot 80% prot
At 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
Ct - <1 - 0.6 50 A 2
Co - 2 1 1.8 1 - -
Cu 0.2 9 6 14.2 1000 1.0 25
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 54
Ni - 1 0.8 1.2 1000 8 17
Sé 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).

aThe Powell and Powell (2000) study, as provided in the environmental impact statemeritptises Shes(®9 sp@rgHl)\vepecidsiiyu.
®Inorganic spetaal Se.

I"HSY6& ("B HE++(, B H&, HISE (HOLDY0)&2#- ()& () $H/, 1Yo3HA HE #"5 1 (H8..HE) 33" HT $% Yo' 24+ (,8'-&H#3, BH
" &H-$15H1"S--+&SAYH I F)$&), "SHO(, #AS-<(,1"3#, (#A$5'%) " H#/SE& (HOL$Y)&2=H> )5~ 1%3HAH3, " #
V& (HL5)'<HS"HL1+5&('SH('Q (- H5)&H?) H) HE&. H@ ++ (HASLL&HB)* (HB15&HSA * H&. H):+$-&' 3H+(,8-&#
S(SCH, (#S&H &. HDSL&)H -, +06)$"- H+,)" &t S5#$H# 4$5'%0) " #*$Y 1 # +% 154 $"# $%%, /$A%'HA1E&H )", (#58$8)58)
*$()$8&),"# 2$5# 15'3# 42# & '#\DEFGGH#<1)3'06) "5C=H# H"#$" 24 -$5'1# &.'(#)5H $H# Yo' S(# ""3H &, # ) +(F H&.'H
(<1%S$&),"# O#/S& (HO1$%)&2H -, +96)$"-#O, (#&.'#6)33"H T %Yo 2H +(,8'-&H# $"3# ) &5H# $-& 1 $SVoH# $"3# +,8" &) $%:
)+$-&5# "# & '# ASKLEH B)* (=# 18# +('5"&I# &.'(# $++'$(5H# & # A% " # 3S&SH +14%)5.'3# 42# &.'# 6)33"#
TSV 24 +(,8'-&t " H &.'H ' &SYo5H - "-"&($&), "S# ,O# 5'3):" &5H ) "H &.'H AS&LE&H B)* (1# $"3# &.)5# (':$)"5H# $#
B8, (#1'$;"55# OH & ") (" &SYott 1, ") &, ()'<H (<) =# I'3): &t -, & (&), "SH B(#-(1-)$YoH & #
1"3'(5&$"3)"<H#&. HOLYooH+)-&1(H#, O#"*) (""" &SYot () 5;5#S " 3H#) +$-85=
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FIG 1B Suspended sediment load downstream of Hidden VallEy ifrddiicarem fu@itelziganet Venture, 2012).
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Hidden Valley B summary

"H#SHY% &' (% )#% (*% +*,)-% -"'-% -"#% .[++#(% 0'11#2% 3,435% 6/(#% "' 7% 8% "/7-*$/&'112% '-% 1#'7-% 8% &', 7
#H(9/$*(6H#(-'1%/6:' &- TN (Yot &HT TV <YVat$6/-96 (+96::$*9' 1 U&* (+/-/*(T=%6'/(12%+ #%-* e **$Yat(9/$*(6#(-' 1%
6'('5HOH(-%: S &-1&HTY+, S/ (5%&*(T-$,&-I* (=Yt T :#8&)' 112%&* (&#S$(/(5%>'T-#%$*&? @ YAG: &-T=%"*>HIH$=0o+*
THH6%-*%)#Yo$H+,&1(5%/ (Yo$HT *(THYo-*YoSHEH+/' 1 Yott<<*$-T7%) 2%-"H#%BBCO=00/+#'112%-"/T%>*, 1 +%)#%' 77
'%<*11*>4,:%',+/-%-*%-"#%DBEF%$#:*$- 7 @%!*%+'-#=%'"1-"*,5"%-"#%BBC0%"' 7%&* (+,&-#+%'%>/+#%3$' (5#
7- +HHT% (Yo-"#%G -, -%H/9#S=%6'" (2%6* <%/ - 7%Stt:*$- 7%’ (+%6' ('5H6H#(-%0: 1' (7% $#%7-111%(*-%:,)1/&12%'9'/1")1
8% (+% (*$%>#S#%0-"#2%6'+#%'9'/1") 1#%<*$% DBEF%-*% &* (+,&-%-"#/$% $#9/#>T % *$%-*%-"#%BIl/ @ %D, &
DQG ODFN RI WUDQVSDUHQF\ VLJQLAFDQWO\ KDPSHUV DFFXUDWH
-"#%&*66, (/-2%:#B&H:-1*(%*<%-"#%/6:'&-7%<$*6%-"#%: $* I#&-%-*%+'-#@

MANAGING IMPACTS AND ACHIEVING TRANSPARENCY

K(H$7- (+/(5% (+9%6' T THT 7/ (5%: S+ &-H+ %+ $%0' &=, 1%6/6:'&- 7% (%' (+%68*(-$1) ,-1*(7%-*%1*& 1%&*66, (/- 1H#T%
)2%#;-$' &-19#% &*6: (7% /7% % &*6: 1#:% $*&HTT%-"-%""T% 7:"> (#+% % >"* 1#% ) *+ 2% *<% &*$:*$'-#% 7*&/'1
$H7:*(7/)/11-2% LFDHM% 1/-#$'-, $#% '(+% '% "*7-% *<%b '&&*,(-)/1/-2% 6#&" (176 7% -*% '+"H#$#% -*%o *$% $#*4
'5(7-@!" [TV THE* (Yo SHTH(-T%' %S+ %$'-"H$%-" Yokt 7-19#%' (1 27/ T%8%HI'L, -/ (5%&*6:'(2%:*1/&IHT=%o
7,7-10)11/-2%$#:*$-7=%-"#IU6N1*)' 1%6H#:*$-/ (SY6A(/-/'-/9HYLNHAMYS' (+%-"H#Y6A (-H#$('-/*( 1%F*, (&1 1%*(%6B/(/(5%
'(+9% B#-'170% LAFBBM% :$/(&/: 1#7% L<*$%*-"#$ 7% 7,&"% 7% <$##% $/*$% " (+9%/(<*$6#+% &*(7#(-% LPIAFN
1/8H(8H%-*%* #$' -#Y%LDQRM=%RS$5'(/ 7'-/*(Y<*$YE &*(*6/&YoF**#S$'-/*(%' (+ Yo SHOHL*: 64 (-%65 /1 +#1/(H7%'(+%
“HOBET, SIS/ (&) LHT =Y THHYH*& " #%' (+96B, ++=%UVWXM@

Company policies

$VVHVVLQJ WKH SROLFLHV RI WKH 00-9:V RSHUDWLRQV LV D GLIAF
> (#+% J*/(-% Ot (-, $H% ) 2% YH>&SHT-% '(+% ' $6*(2% N*1+=% -"#$#% /7% 1/--1#% /(<*$6'-/*(% '9'/1") 1#% -*% -"#
) 1&@%P*$%#;'6: 1#=%>"/1#%-"#%6' ('5#6#(-%o-#'6%/7 %1/ 7-#+%*(%o-"#%BBCO0%>#)7/-#=%-"#$#%/ 7% (* Y06 (
*<%'%Z*'$+%LBBCO=%UVW[M@ %!"#$#%/7%'17*%'%7-'$?%") 7T#(&H#%*<%5,/+/(5%:*1/&I#T=%<*$&/(5%/ (-#$:
40/ $(Yo-*%o-"H#YI*|(-YOH (-, $t%*> (H$T Yo<*$%:*1/&2%5, [+ (&H@

Y#H>&SHT-%"T%'%7,/-#%*<% :*1/&IH#TY% LY #>&$#7-% B/(/(5% Q-+=% UVW[' M%-"-% +#'1%>/-"%'% $'(5#% *<
"(+%#;-#S('1%ITT #T=%/(&1,+/(5%5*O#S (" (&H=YT'<#-2=%o#(9/$*(61(-=%&*66, (/-2%' (+ %'V &* +#%*<%&*(+,&-@
A(%-"#%6'/(=%-"#% *1I&I#T1% '$#%"I5" % 1#9#1%" (+% " $+%-*%"TT#T7%'5'/(7-Y% :#$<*$6' (&H#=%"T%/7%-"#% (°
6,&" % *<%-"#% 51*) L/ 7#+%6/(/(5%/(+,7-$2@% "#% <*11*>/(5% :$/(&/: 1#7% <$*6% Y#>&$#T-O7% F*66, (/-/#7=
E(9/$*(6#(-'1% "' (+% R:#$'-1*(7% 1*1/82% "' 9#% &1# $12% (*-% )##(% &*(7/T-#(-12% +#1/94$#+% ' (+%/11,7-$'-#Y
">00>#1146# (/(5%:*1/&IHTY%&' (Y0)#%I (H<<#&-,'1%'-% )#T-%' (+=%'-%>*$7-=%:$*9/+#% Yo $#'+ 2% +#<#(T#Y%<
&*6:'(2%>"11#%*) 78&,$/(5%-"#%SH# 1%/6:'&-%o*(Yo-"#Y%5$*,(+\

I"#$%0"8H' & (#)* &+ %™ &) # &t --#("'- &.+#1,)0#1$223&,),"+# '&(#,&# ("+1*,4,& #' &(#"5%-' & & #%$)"&), -#
+$1,-H#&(H#"&6,*$&2" &) -#,2%'1)+#)0')#2,.0)#$113*7

ODQDJH WKH HQYLURQPHQWDO ULVNV RQ D VLWH VSHFLAF EDVLV
850,4,)# ,&(3+)*9# - ("*+0,%# ,&#)0"#2,),."), $&# $:# * +:# '&(# )0"# 2'&' ."2"&)# $:# 4$)0# )"2%$**O# ‘& (#
%"*2'&"&)#10'&."7

1#$™:7% -"I17% 17=% [(% '$-=% #::1'/(#+% )2% -"#% "\ TH#(8&H#% *<% T:#&I'1ITH#+% 72/117% /(% &*66,(/-2% '
#(9/$*(6#(-'1%/6:'8&-%*(%-"#% Y#H>&$HT-% 2+ $+%*$%'-% 1#7-%'% <'/1,$#% -*% 6*(/-*$% -"#% /6 1#6#(-'-/*(%
*<Y*$5'(7'-/*('1% * LI&IHT Y0 TU SHT I$H#+%0) 2% -"H#% Z*' $+% F"$-#S @Y% A(-#$H#T7-/(512=%>"H#(% T #7-1*(#+%")*,
HUZFS+OTY') 11-2%-*% T THT T %' (+%6*(I-*$%7 ,&"%/6:' &-T%'-%-"#%UVW[%' ((, 1%5#(#$' 1%6##-/(5=%)*-"%
F"1$%'(+%FERY+/76/77#+%-"#% (##+%<*$% 7 #&/' 1/ T#+%7?/117%'-%Z*'$+% 1#9# 1%L BI/=%UVWXM @

S$6%(2% N*1+% LUVWI['M% +*#7% (*-% "9#% '% 7#-% *<% 7/6/1'$% :*1/&/#7% -*% Y#>&$#7-=% 6'?/(5%

FRPSDULVRQV GLIAFXOW DQG WLPH FRQVXPLQJ )RU H[DPSOH UDV
S$6*(2%N*1+%"7%'%-#$67%* <Y SH#<#S#(&HY%0<*$%/-7%D*&/'1%' (+%E-"/&7%F*66/--##@ % G/-"/(Y-"'-%+*&,6
~HY% F*66/--11% 7% & $5H+% >/-"% 6*(/-*$/(5% &*6:" (2% '&-19/-1#T% I (%6 $t1'-1*(% -*\% -"#% K (/-#+% Y'-/*(7%
N1*)'1%F*6:'&-=%1")* $%'(+%#(9/$*(6#(-%'(+%:,) 1/1&% 7'<#-2@% G"'-%-"#Y%+*&, 6#(-Yo+*#T7% (*-%: $*9/+#%
[7%'%7-"-#6#(-%*<%: $/(&/: 1#7%*$%E&S/-#$/'%0-*%05,/+#%' (+%' T THTT%:#$<*$6' (&#%'5'/(7T-@%D/6/1'$12=%>/-")
8*6: (2%&* +HY*<Yo#-"1&T=%.'S6* (2% 7-$HT THT%-"#%/6:*$-'(&#%*<%6'/ (-/(/(5% Y% DQRY%' (+%-"#Y&$#'-1* (Yo*<
ODVWLQJ EHQHAWYV IRU FRPPXQLWLHV EXW DJDLQ IDOOV VKRUW RI
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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
response and it also makes it difficult for stakeholders to understand company policies, standards
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.

These examples of a lack of reporting, combined with the lack of available scientific reports, are at
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
sharing, while simultaneously denying stakeholders access to scientific reports and management
plans, reflects poorly on the companies and their reporting mechanisms as well as contributing to
ongoing concern and conflict with the community and stakeholders.

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
report (Harmony Gold, 2012, p 107). Harmony referred to commissioned scientific reports, remedial
action and independent advisory committee. Unfortunately, the report does not refer to ongoing
problems from sedimentation, the scientific assessments that have not been released to the public or
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).

Similarly, Harmony’s definition of and reporting on significant environmental incidents (Harmony
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 beenrequired 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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I+ #1828 +)$+"H#8' -/%/BSYB' &%)$2+%-&%./* $-,/0.#8' $-,*&-8%.$%B' /%' &DD&O.$)& B2$&)/%08&!
-&0?/%$H-'1%('107$8)$%B'B&Y"$%6&8' +%B+$%B".2/%¢#,/28&%01' 28, [ [#$0'&*&-8&Yo #'+D''2+*$#.$0*$SD&C+
PLQH DSSURDFK E\ D UHVSRQVLEOH PLQLQJ FRPSDQ\ 7KHUH VHHP
+D' 28 H# HI$%/1$*$. 1 28, +2.# $%' 2&,+2.$%B' .+ .28 GHIIA#' 2$%0$, *&#' +2'.7&' TFG'D2/-&A+2@'$D' . 2&H&!
VWDQGDUGY DUH HDVLO\ VDWLVAHG E\ JHQHULF SROLFLHV RU JHQ

K+.2'L&AD2&H. 1% (' 6/2-+% LAH H"H#.I$%/1$*$.1' 28, +2.# 2) &' 18 &%’ $Y6(&, &Y6(8%6 . *1' [H#'2&(8' A$.?' . 2&
0+-,/%$E&H 0P++HSVB' /' +(&2/.8&' [%( *$-$.& (' ##"2/%08& 2&#,80.$)&*1>' G%' 6/2-+% 144 O/H#E&SB'$.' A+"*("
DSSHDU WKDW 3ULFH :DWHUKRXVH &RRSHUV ZDV HLWKHU VDWLV/Z
B2+"06(C.2". 7' #$.8' 28, +2.# .+ (8&.80.' &22+2#' %(' $%0+%6#$H#.8%60$8H>' G.' $# Yo+.' 0%&/2' D2+-' . 28" ##"2/%C
#.1.&-8%. A?2$0?7HS.&# A&2&'$Yo#, &0.&(8'%+2'. 28'0+%.2/0.'(&.I$#18 AG&YS [ 282 1%('0+-,1% 1 K+/2(8"
+DD&2$Y6BS$. <& [H#"2/%08& +' . 2828, +2."28/(&2>

GU%'L&AD28H. AH 0IH&S' . 2&'9::9'2&,+2. " #&('L&.'K/*%0&S ' (SDD&2&%. ##' 282" 21%" 2" #&('$%' . 2&'9::;
UHSRUW DOWKRXJK ERWK UHSRUWHG WR $$ 1HW %DODQFH VSt
..8%.$+%4'5L&A02&H. 1$%$%B' M.(8'9::NIB =" 2.  A+"('0/"#&' .2&-' +' (+"1.'L&AD2&#.4# GHII
1*$BY%-8&%.'#./. &-&% 4> J21. A+"( #&&-" .+ $%($0/.&' .21.' 8$.782' L&' KI*/%08& [, 2+)&# +D' . 2&' *&)&*"
(SHO*+#"28' 11 L&AO2&H. +2' Al# Yo+ [1&8' +2' %o+, 0+%.2/0.&(8' .+ "%6(&2./@8&' I' -+28&' 0+-,2&2&Yo#$) &
TH##'219%08&>" J2828" $# Yo+ $Y6($0/.$+%' 21" 1+2+1&" (I.I' Al# 28)$S&A&(' "%(&2' .28 I##'21%0&>' G.' $#
$-,4+2.1%." + %0+ &' 2. P& IHH 22 SH D&M +YHSIF& Y L'+ P& K+/2(1%(-1%/B&-8%. +D'L&AD2&H. 8%+
FRPPXQLWLHVY VKDUHKROGHUV RU VWDNHKROGHUV DQG LV JXLGH
+DD&2$Y6BS$. <& [H#"2/%08& +' . 2828, +2."28/(&2>

P+2'1+.2'0+- /%$8H82$B2&2* &) &*'+ D/##"2/%0&8'A$.?'&DDE&O.$) & $%6(&, &Y% (&%. +%CB2+"%(0+--"%$.1'
&Y6B/B&-8%.8'$#28Q"$28('SD". 2& H #.IS%/'$*$. 1'2& +2 #/2& +1&'28*&)/%.' +'.2& O+~ [W 18 H?/282+*(&2#
1%(#.]@&2+*(8&2H# *$@&>'RY%.$* . 28%8" . 2&'1#'#.1$%/1$*$. 128, +2.#', 2+)$(&*$. *&'$%". &2-#+D'2&/* (&./$*'1%(’
2"H 28%&)[%08& + &Y6)$2+%6-8%6.' 1%( 0+--"06$.1' $-,/0.H# D+2' 0+--"%$.$&HE' $%0) &t + 24 +2' 2&B"*/ +21"
[" 2428 .$&H>' S*.&2%/.$)&*18' 0+-,282&YoHS)&' #$.&' 2&,+2.$%B' A+"*(,2+)$(&' 0+%#.2"0.$)& D&&(/0@' .+
28 0+- 1%L [# A& [# ' -+2&' "H&D"* [HH#&#H#-8%. +D' $- /0.4 1%( [0.$+%o#' D+2' 0+--"%$. $&#8' *+0/*8'
2+)$960$/* 1% (Yol $+%/* B+)&2%- &Y% #1%(+.282'#.| @&?+*(&2#>

Community engagement, consent and representation
FSB? #C!/#&('2&D+2-'$#'B/.?&2%%B" -+-&%."-' $%"' .?&' $%.&2%/.$+%/*' -$%$%B' $%("#.21>' J?&',"2,+#&8'
(&#3$B%'/%('&DD&0.$)&%&H##'+D".2/($.$+%/*'HTF'/,,2+/0?&#'12&'$%02&/#$%B*1'0?/**&%B&('5&B'%&B+.$/.$+
1%('/B2&&-&% .#'1 & A&&Y' 0+--"%$.1'/%('0+-,/%1".?/.' [2&  [#&( +%' $%?&2&%." . +A&2' $%&Q"*$.$&H'
12&'1&3$%B'2&3&0.&(=>"1+2&' ,+#$.$)&*18'.2&2& ' $#' /' 2&0+B%3$.$+%'+D"'.?&'$-,+2./%0&' +D'#&*DC(&.&2-$%/ .4
SURFHVVHVY WKDW RFFXU DORQJVLGH RI DQG DIIHFW PDQ\ GHYHORS
U2+)$%0&'A?&%".[*@$%B'.+'0+--"%$.$&#'/%('0/,."2&('$%". ?&'V/." 'F$)&2'(+0"-&%./21'51U$8'9:;N=>
WE&H,$.&"-1@$%B #+-&'1()/%08&#'$%!/,, 2+10?'1%(',2/0.$0&8". 2& 6 $((&%6'X/**&1'#$.&'I%('$.1'+,&2/ . +2#8"
2&NYX8'#.$*%#.2"BB*&' . +'-&&."-+(&2%". 2/%#,/2&%01'#./%(/2(#>'I?&' [#@'D+2' . ?&' 1Y X' ?/#'1 && %'
/(&' 212(&2'1%(-+2&0+-,*$0/.&("11'2/)$%B" +28&#, +% (1. $-&+D'$%02&/H#$% B'Yo/ $+%/*'+, +#$.$+%'
A2&'$-/0.#1%($%&Q"[*$.$&H +D-$%$%B 'S UL 7> I 2+, +#$.$+%'2/# (&) &*+,&('D2+--$%& #$.&#'D/2'
A+2#8&' . ?2/%'6B((&%'X/**&1>'G%(&&(8'.?&'0+**&0.$)&'2&,"./.$+%'+D".?& ' UL7'-$%3$%B'$%("#.21' ?/#'1 &&%'
[*-+#.$228&)&2#$I*1' (I-IB&('11' . 2&' ?"-1%' . 2/B&(1' . ?/.'[2+#& D2+-'U/%B" %/ +%' K+"B/$%)$**&8' .2&'
8%)$2+%-8&%./*(&)/#.].$+%'D2+-' . 2&'Z@"I&($-$%&8'. 2&'+%B+$%B'?"-/%'2$B 2. #') $+*/. $+%#/.'U+2B&2/8'
28 A $+%'D2+- I+ @"-/'1%(-12$% &'-$% &' Al#.&'("-,$%B'.'|$#-$/8'F/-"8 T$-1&2%$1%('M$?$2>
S*+%BH#S(&'.?&H#&'-13+2'&%0)$2+%-&%./*' [% (' ?"-/%" . 2IB&(S&H# $#' /%' $%02&/#S%B'|AI12&% &#H#' . ?1."ULT'
KDV \HW WR IXOO\ FDSWXUH WKH EHQHAWV RI WKH PLQLQJ LQGXVYV
VE&#.&2%'(&)&*+,-&%. S#%+.". 2&'+%* 1+, $+%'D+2'#"#./$%/*&*$) &*$?++(#/%('&0+%+-$0'B2+A.2'$%'UL 7'
5IU$8'9:;N=>'S#'$%($0/.&("11".2&™ . $*$. 1'+D'#"#./$%/1$*$.1'2&,+2.$%B'&/2*$&2'$%' . ?$#',/,&28'.2&'$%("#.21'
HE&&-H AS**$%B'.+'($HO"#H /% (2&,+2." .+ Yo &AH.I%(12(# [#*+%B'#'$.'(+&#'%+.'2&Q"$2&'2&/*'0?/%B&'.?/.'
A+"*([*.&2' . ?2&'1[*19%0&' +D' ,+A&28'0?/%B&' ,2/0.$0&#' +2' 2&#"*.' $%' /' -+2&' &Q"$./1*&' ($#.2%!".$+%' +D'
EHQHAWY EHWZHHQ FRPSDQ\ VKDUHKROGHUV JRYHUQPHQW DQG F
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MINING IN MOROBE, PAPUA NEW GUINEMPACTS, ASSURANCE AND SEEFERMINATION

" $Y6&'("&Yo) *(++,"-.-Yo&H ["OH *-1-2# &(*-%.3# [$Yo# -"*$%/&-"423# [OL(*].-"4# 5($# I# $-46.# .(# &%257
0%.%$+-"/.-("SHOH&.$,*., SYOH/"S(/*6H#(5.%"#, &Y &H.BY6#* ("% &H(5H: ;1<) H=>PH/"OHY55%* - 1 Yoi*(++,"- 3#
$Y0'SY0&0" /.- ("H#.(HO-&* &&H .BYORYH*(++,"-. 3HS-46.&H/" O /& -$/ - (" &BH<(++,"-.-Yo&H " (#5/+-2-I1$# @-.6#
BY&YH* ("' 8HUA ' SY08&E&H . 6% +8Y021%&H0-55%$%". 23)#B, #.6%0H+%0&8&/AYott-&H$Y%02/ .- 1%23H*("&-&. %" #
BYHE Yot V" S/ 24 (+'("V" KHCH*(++,"- 3HSU'SY&Ye" | -("YH*("&Y%" H#I"O#"$('$-. Yo#0%1%2(+%".8

D%6& - Yo# 6%t} I<H " O# =>4 YoS+&HBYo-"4H I$.-1223H* (" SY60H &t Yo+ &H-"H+-"-"4#-"0,8.$3#$%'($.-"4)#
B%03HSYoH-"HY55Y%* - LYott* (<" &bt 61 H*/" 118 &-& H-"H.6Y0H $/" &5(S+].-("H(5H.6 Yokt +-"-"4#-"0,8.$3#-"H#;EF 8#

'KLOH LW PD\ GLIAFXOW WR GHWHUPLQH WKH UROHV RI UHOHYDQW
18 [55%* YoOk *(++,"-.-Yo&H "O# A(1%$"+96" #,.6($-.-Y%&)# .6-&H &6(, 204" (# &.(‘# .6%# 0%1%2(+%" # /"O#
DSSOLFDWLRQ RI WKH FRQFHSWV DV D PHWKRG RI VLIQLAFDQWO\
["O#G-*%)#HIIKLS

=-+-2/$23)# 6%t ,8Y0H (5H# *-.-MY" & [01-&($3# *(,"*-28&# N<O<&LH -&# -"*$Y6/&-"423# &Y6%"H# |&H I +96*6/"-&-
060" &, $YoH. 6YHY55%0* - 1YoV $YRIL" |- (“H(SH 224 BVt (++,"- H"OH.6-8&H-&H [$.-* 22 3H-+'($./" #"H#&Y* $-"4
5/+-23H#/" O#5%+/2%75$-%6"0234(, *(+Yo&HES(+#/"3t+-"-" A#($H0% 1%2(+%b" SHO**($O-"4#. (#=.%-"YS#NHIIK)#
' #LO

«ODUJH VFDOH UHVRXUFH GHYHORSPHQW SURMHFWY JHQHUDOO\
IS8 " ()& +" #-.&[01& "0& #$,8 23* 0, & +4& 44, #"(,&*56,7("*'+08& 2018 653)"&,0828,9,0#%& '+76+72#,&
8+(,709,0#&("8")20",&'20&!,2:,0%8&'+96)2',0'-&"0'7, 2% *%&,0("7+09,0#2)&2018&*+"2)&*#201271*&1,')"0,%&
DQG ULVNV LQFUHDVH 6XFK LQVXIAFLHQW RYHUVLJKW ORZHU V
201& ' 24#2+#T+6$" 812928, %6&*5'$&2*&+")&6"))*%6&'$,0"2)&,;6)+*"+0*068&9"0, & 1"*2*#, T*%&+(,7$27 (, *#&20
'+))26* <& )+08=#,79%8& '$7+0"& 0("7+09,0#2)& 1,87212#"+0<& 201& *+"2)& #,0*"+0%& O *#75*#%& ) #"82#
J(,0&("+),0",&3,#!,,08)+'2)&6,+6),&201&"015*#7-.

BWHLQHU-V TXRWH HIIHFWLYHO\ UHAHFWY DQG UHLQIRUFHV WKH S

- H- 8L [ 24 6] H2(H 28 (++"- -V &H]" OH*-1-2H8&(*-%o. 3HISYHO-$Yo*. 23#-"1 (21 Y6 0H#-"H#.6 % (1% $&-46 H(5HYA. $/*

'0,8.5-06&8HI5H S(%$2345,"0% 04/ 048, *., $Y60)H#<O<&H#*I"#BYo* (+%6#. 6%+ P Y 3% 8)H Y6/ S&HI"O# 1 (-*% QH#5(S:

*(, "= -Y08)H BYH (+-"AH#5,"OI+9%" [ 24*(+'("%" #5($H 6% -"0,& . $3#/"O#-"0-1-0,/2# (% $/.($&H# .6/ #

"OO0O0H. (H(B./-"H]" OH+-" |- HIH=>D8H #-&tt+'($.I" #.(H' (Yott.B] H<O<GH&B(, 204+ (+' 2%+%0" #$/.6%SH.6/"#

$%6'2/*0H. 6%#1- [ 2HB(2%6#.6/ HA(1%$"+9%6" # YoS5($+&H-"H#$%4, 2/ -"4# 6%6H+-"-"4#-"0,8.$38

R6%#0-55%%$%"*%#B%. @ %% "#H<O<H/"OH#/"#Y0A' %S #*(++-..%%)#&, *6#/ &#.6%0#S=9;#/" (-".%0#B 3#.6 % #T UV
XXVU)#-&#-.&#&.3,*. ,$%o#]" 0#-"0%'%"0%0" *Y08#! #-&#H*$-.-* 2#5 ($H<O<&H#. (#6/ L YoH/#6-46#2% 1% 2#(5#-"0%'%"0¢
ZLWK WKH QHFHVVDU\ KXPDQ DQG AQDQFLDO UHVRXUFHV WR SH
VWUXFWXUHV PD\ YDU\ &$&V QHHG WR LQFOXGH VLIJQLAFDQW UHS
1&3#.6%#(B-2-.3#.(#/"(-".#.6%-$H(@"#-"0%'%"0%" . #%A'%$.&#/&#/"0#@ 6% "#$% Y ,-$%08

SUMMARY AND CONCLUSIONS

R6%$Y6t*/"# BY#" (#0(,B.#.6/.#.6%# T-00%6"# U/22%3#9, 794# +-"Y6# 6/8#*+ &Y0# Yo" 1-$("+%0" /28 -+'[* &t -"#
VDA Y& EH(SH Yo$+- " OH/"S(L/ 24 ("0-.- ("&)H+/-"23H0, Yotk (# (SHY6" 1-$("+96" | 24+/"14%+%" # $/* - * Yo &
GXULQJ FRQVWUXFWLRQ WKDW UHVXOWHG LQ VLIQLAFDQW DQG RQ
[ &HEB(+H#T-00%"#U/22%3#6/1%#100%0H. (#.6Y0H6-&. ($-*/ 24" O#("A(-"4H%" 1-$("+90" [ 2-+'I* &HES(+#
ERWK WKH :DX DQG %XOROR JROGAHOGY DQG PRUH UHFHQW ZRUNL
&I+YH" ] SYoHt (SHE 2VoHt &t -+'[* &HBB(++-"-" 44 $(Z%* . 8&HY%28Y% @ 6% $Yott-"# EF ) +-"-"47$%2/. YoOH'$(B2%+
X (S(BY6# "% Y%0H . (H BYo# YoAl+-"V0H |&H 1S # (5H# # @-0%$H0-&*,&&-("#/B(,.# .6%#5, . $%# (5# ; EFQ&H# +-"-"4
LQGXVWU\ HVSHFLDOO\ LQ UHODWLRQ WR EHQHAWY DQG UHJXODW
REY6# &*/29%# (5# '$(B2%+&# 5$(+# .6%# T-00%%"# U/22%3# +-"%0# &- Yot 6/1%# B%%"# Y%oA/*%$B/.%60# B3# .6
/"8 ISY"<3H [B(, # .6%6H -+'* & ["O# 6% $Y6& ("8Y6# SS(+# (Y. ($&H /"0 $%4,2/.($&8# R6-&# 2/*[# (5#
0%./-2# 2%/ 1%8H *(++,"- -%o&# "0 &./[%6(20%$&H ,"&, $YoH (5# .6%# &(,$*Vo# (5)# I"OH# +/"14%+%" # $%& (" &Y%t
OH&Y0-+9%0"/.~("#1"O (.6%$H +-"-"4#-+'* &SHR (#0/.%)#/2.6(,46# .6%# X XVUH 6/&H*("0,* YoO# I#$/"4%#
(5# &.,0-%08H ("t .6%H# ., #]-1%S)H+1"3# (S5t - &t $%'($.8H 1" O 2" &t I$YoH &.- 224" (' B2-*23#/1/-2/B2%8# R6-&
ODFN RI WUDQVSDUHQF\ VLIQLAFDQWO\ KDPSHUV DFFXUDWH VFLH
*(++, " 3H'Y$* 0 - ("H(5H. 6%6H-+'[* &HES(+H#.6YoH $(Z%* #.(HO/. YoBH! #-&H*2%0/$H# .6/ HBIH*(++-8&-("-"4#]"H
-"0%'%"0%" #$%1-%@)#; EFQ&HDS<H#@/&H/B2%#. (#Y /" -53#.6%#2% 1% 24" 0#"  +BY%S# (5#BSY6/*6%&H/ H#T-
U/229%3)# .6%$%B3# -"*$%/&-"4# |@/$%" Vo8 &H "0 ' B2-*# &*$,.-"38# ?"4(-"A# &8Y6&E+Y" H (5# -+'/*.&# ["O#
PDQDJHPHQW UHVSRQVH E\ '(& RU RWKHU DJHQFLHV ZRXOG DGG V
WKH SURMHFW DQG LQFUHDVH FRPPXQLW\ FRQAGHQFH LQ ERWK W
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G M MUDD AND C ROCHE

9DOOH\ PLQH VLWH DQG SRWHQWLDOO\ WKH GHYHORSPHQW RI
"% SO08H" (B) S *1+& # (L &(#-96.)/0# 1&H# 2)1080# 13# (#4.551$5&"$# $.# 5(1"$(1"1"2# (# 6 78# 1(-&O#)9."# (#
L &&HO,| H (OB BROHA."-&"SH# O, A&--<# 6151/(,/3;# $Y0&H I"+.[+&5&" S .:# $Y6&# 4.55)"1$3# $%.,.) 2806#
=>=# . #-151(# -$,)48),&# 2.)/0# 4(9$),&# 4.55)"1$3# 4."4&,"-:# 2)10&# .9&,($1."-# ("O# I":.,5#
&2)I($.,3#(28"418-<

@Y08H )$),&# . # BI"I"2H " A, 18&# 1-# )"4&,$(I"<# B"# - 5&# 2(3-# $%8&# AACDE-# .9&, ($1."-# (,&# ("#
159, +&5&"$# ."# &FI-$1"2# 1"0)-$,3# 9,(4$14&# (-# &+10&"A&0H# 13# $%&H )-&i# .:# (# $(1N"2-# O(5# ,(B%6&. #
SY6("H#, 148, " & H#5(," &HO1-O.-(|<HB"HSYo8&H.$Y%& HYo ("0 HSYoEHAACDH!-#.9&, ($!"2#)" 08 #1"4, &(-&O#-4,)$!"3#
("0#4.55)"1$3H&FIZAS(S!."#("O#" &&O-#$ H159/&5&"$#-) 1-$("$I (/#!59, . +&5&"$-H#$ #H&F1-$!"2#1"0)-$, 3#
0,(4$14&-#:# 1$# 1-#$.# . 15(1"# ("O# 5(1"$(I"# 4.55)"1$3#-)99., $# (-# P&/ IH# (-#4."$,11)$&H S # $%&H# "2.1"2#
& 5H . # $Y6&H GHIH 5I"I"2# 1"0)-$,3<# >AS1+8&H ("O# 2&/13:)"0&0H# ,&2)/($.,-H# Yo(+&H ("# &--&"S\(/# , K&t
I"#5("(21" 24 $%&HA), &"SH ("0HI. $&"SI(/#5I"1"241"0)-$, HI"HA. , L&H# | HISHI-#S #4."$ 1) $&HS #2&") " &
N-$("(1/8&# 08+8&/.95&"$:# ($%& # $Yo("# +& 2%&/5# 4.55)1$1&# (2&" A& # 1":(-$,)4$),&# ("O#
$Y6&HE +],."5&"$<
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2).-%< . 3 7KH .HULPHQJH /HPHQJH *ROG 3URVSHFW ORUREHM%3RIQEAEIOG 3DS)»
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B+ .(1+ 7$%B.$,*.) %@ X&O-H 1#_+("-;# CH# 1..05("# ("O# H# 7("-1),3Y;# 99 #LPNOL a# XAI'&, (/# G./143# B"-$I$)$&H# ?1$%#
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MINING IN MOROBE, PAPUA NEW GUINEMPACTS, ASSURANCE AND SEEFERMINATION
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