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Objectivesof the
Guidelines

To enable best practice
management to reduce
native bird mortalities at
mining operations.

To assist mine plannersand
operators to understand the
issue of bird visitationsand
mortalities on tailings
storage facilities.

To help planners incorporate
features into new operations
that will minimise bird
mortalities.

To assist with the assessment
of risk for different mining
operations.

To raise the awareness of
bird usage of water
impoundments.

To assist with the
development of effective
monitoring programs.

Need for Guidelines: Assessing the Risk

Bird mortality on cyanide-bearing tailings storage facilities has been the subject of much
publicdiscussion, particularly since the broadcast of television reports concerning bird
deathsat the Northparkes mine inwestern New South Wales. The considerable costs
involved included damage to the company’s (and industry’s) reputation and an estimated
$2 million in remedial actions (Sinclair,etal 1997).

Birds can be resusitated with oxygen,
leading to recovery after 24 hours.

Consequently, the Senate referred a preliminary inquiry to the Environment, Recreation,
Communicationsand the Arts Reference Committee relating to ‘the need for govemments
towork together with industry to avoid the death of wildlife, risk to groundwater and
destruction of native vegetation caused by the toxic tailings dams of the gold mining
industry’ (Hansard 1995).

Thecormmunity’sperception of environmental management in the mining industry
determines, toalarge extent, industry regulation (Satchwell 1997). Legislative regulation for
the control of cyanide concentrations in tailings storage facilities varieswithin Australiaand
until now the industry has had no guidelines to help it reduce the impacts of tailings storage
facilitieson native birds.

In 1996 several Northemn Territory gold mining operationsand the Northern Territory
Department of Minesand Energy initiated a study to *“identify the impacts on wildlife
caused by toxic tailings” (Bird Usage of Tailings Storage Facilities Coordinating Group,
1998). A coordinating group was established to investigate all aspects of bird usage of
tailings facilitiesand management strategies used in the Northem Territory. Resultsfromthe
study form the basis for the development of these guidelines.

Recognising the gap inunderstanding of the impacts of
tailingsstorage facilitieson avianwildlife, Northem
Territorygold mining operationsand the Northerm Territory
Departmentof Minesand Energy initiated astudy to
identify the impactsonwildlife caused by toxic tailings.
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WhoCanUse These
Guidelines?

Industry Initiatives:
Outcomes of the Nlorthem Territory Study

Anumber of outcomes derived from the Northem Territory Study are given below: Environmental Professionals and

Consultants
Thelevel of risk of having mortality 6.  Thebirdsthatuse tailingsstorage
eventsonatailings storage facility is facilitiesand other impounded -
afunctionof: water bodieson mining leasesare
- Thelocationofthetailings primarily non-passerines, ie. Laridae Mine Planning Engineers
facilitiesalong migration (tems); Anatidae (ducks),
pathways for birds. Charadiidaeand Recur\nrostndae =
The d (waders); Glareolidae (pratincoles);
- aPpea‘”a”O‘:j;"' — and Accipitridae (kites). These .
Eﬁctlvenesso e facilitiesto susceptiblespeciesaccounted for Metallurgists
Ircs. more than 90% of all identified
= Toxicity of discharge, mortalitiesin thestudy. =
Supernatantand decartwater. 7. Asignificant number of mortalities
= Thedegeneration behaviour of can occur over ashort period (hours Geologists
cyanidespeciesafter discharge. or days) so contingency plans must
= Thephysical characteristics (size beimplemented and effective with -
and shape) of the facility. minimal delay.
= Highriskperiodsdueto 8  Mostsusceptiblespeciesare Geotechnical Engineers
climatic conditionsor seasonal attracted tosupernatanton tailings J
effects. storage facilities.
Thesignificant measure for toxicity 9. Mortalitiescanoccurondecantor :
isthe Veak Acid Dissociable mill ponds. .
(WAD) cyanide level at discharge 10. Somesusceptiblespeciesare Mine Managers
into the tailings storage facility, attracted to the bare ground onthe
supematantand decant. walls of tailings storage facilities. =
Reducing the toxicity of cyanide 11. Particularseasons, environmental
waste will reduce mortalities. Bird conditionsand migratory Feasibility Teams
Usage of Tailings Storage Facilities movementscan correspondwith
Coordinating Group (1998) and significant mortality events. -
Kay (199&3)' suggestthat, atlevels of 12, Hazingtechnicueshaveincluded:
expo%me owS0mg/L VrVHAD propanegasguns, loud music,
cyanide concentration, mortalities flying kiteswith goshawk
approachzero. silhouettes, flagging tape, and
Significant mortality eventscan fishing linestrungacrossdams.
occurabove 100mg/L WAD These techniques have not reduced
cyanidedischarge. mortalities toacceptable levels.
Mining operations that dispose of 13. Thegreatestimpact of toxic tailings
tailingsabove 50 mg/L WAD isonavifauna.
cyanide discharge can expect
mortalitiesand need to monitor
bird utilisation of the tailings
storage facilities.
Avoid the formation of shallow beach
habitats which attract waders.
B E S T P R A CTI CE G UIlI D EULI NE S
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International Treaties for the Protection of Birds and
Their Habitats

Some of the susceptible species that have suffered mortalities are intermational migrants
from the Nlorthern Hemisphere and are protected under the following international
agreements. These conventionsand agreementsare administered by Environment
Australia, Canberra.

Interational Treaty AImsof Treaty
The China—Australia Mligratory Thisagreement between The Peoples
Bird Agreement (CAMBA) Republic of Chinaand the Commonwealth
of Australia entailsa number of obligations
iaMi i including:
Japan_ALma"aMlgmryBlrd g . ) . Marsh Sandpiper (Tringa Stagnatilis)
" prevent!ng da_magetomlgratoryblrds B. Chudleigh/Nature Focus.
and their habitats;

. prohibiting the removal, sale,
purchase or destruction of birds; and
. reporting on progress towards protection.

Thisagreement between Japan and the Commonwealth of Australia entailsa number of

Agreement(JAMBA) obligationsincluding:
_ . preventing damage to migratory birdsand their habitats;
Bonn Convention . prohibiting the removal, sale, purchase or destruction of birds; and

. reporting on progress towards protection.

An intergovernment treaty that aims to conserve avian species by:
(CPFBENaUO"‘O_f . adopting strict measures for endangered species;
Muigratory Species) . creating agreements for the conservation of species that would benefit from interational

Anintergoverment treaty thataimsat:

Ramsar Convention . halting the worldwide loss of wetlands and to conserve those that remain; and
. encouraging sustainable use of wetlands.

CITESConwvention Thistreatyaimsat:
(Cormentiononintemationd Treckin . controllingthe trade of agreed threatened species.
EndangeredSoeciessof\VildFauneandHora)

Caspian Tern (Sterna Caspia)
B. Chudleigh/Nature Focus.
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Some of the susceptible bird speciesin

the Northermn Territory of Australia:

Atotal of 77 species has been recorded

utilising tailings storage facilitiesin the

Northem Territory. Some of the most

susceptible speciesare listed below:

= Whiskered Tem (Chlidonias
hybrida)

= Gull-billed Tem (Stemanilotica)

= CaspianTem (Stemacaspia)

- Pacific Black Duck (Anas
superciliosa)

_ ey _ .= GreyTeal (A.gracilis)
Black-winged Stilt (Himantopus himantopus) .
M. Wright/Nature Focus. .om Hardhead (Aythyaaustralis)

= Pink-eared Duck (Malacorhynchus
membranaceLs)

= White-faced Heron (Egretta
novaehollandiae)

=  GreatEgret(Ardeaalba)
= MarshSandpiper (Tringa

stagnatilis)
= CommonGreenshank (Tringa
nebularia)
= CommonSandpiper (Actitis
hypoleucas)
- Red-necked Stint (Calidris
ruficollis)
= Black-winged Stilt (Himantopus
himantopus)
Great Egret (Ardea alba) . Red-necked Avocet (RECUI'VII'OU‘a
T&P Gardner/Nature Focus. hollan diae)

= BlackKite (Milvus migrans)
= Whistling Kite (Haliastur

sphenurus)

= AustralianPratincole (Stiltia
isabella)

= Oiriental Pratincole (Glareola
maldivarum)

= Cockatiel (Nymphicushollandicus)

- Budgerigar (Melopsittacus
undulatus)

Common Greenshank (Tringa nebularia)
B. Chudleigh/Nature Focus.
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Avoid the formation of islands and other 3
roosting features within tailings storage )

facilities.

Preparing a Baseline Study: Pre Mine and Existing

Mline Considerations

Define Sensitive Areas

1  Collateavailableinformation
regarding local bird behaviourand
habitatrequirements.

2 Understand the conservation

significance of all faunaand

particularly bird species.

Conductbaselinestudiesat nearby

waterholesorwetlandstoidentify

possiblesusceptible species.

4.  Definesusceptible speciesby using

4

Mine planners can reduce the risk of bird mortalities inanumber of ways.

Understand cyanide in the tailings

environment

= breakdownbehaviourof
cyanidecomplexesand
derivatives; and

= theinfluence of copper, nickel,

zinc, and other cyanide-
consuming metals.

Design Of Tailings Storage Facilities

e 1  Minimissdimensionsoftailingscelks.
thefollowing criteria Largetailings cefisshouid beavoidedas
=  birdsthatuse large openwater they.

bodiies, = attractlarge numbersof birds;
= birdsthatusebareground, - allowbirdstofindsaferoosting
= flockingspecies; onlargeexpansssof supematant;
. speciesthatinhabitshallow ad
shorelinewaters;and = makesupematantand tailings
) foeders. difficultto manage.
e e T oo i
ofbirdsinthe ImMensio ram
. B operator is never greater than 75m
areain order to identify high risk .
, , fromthebirds.
Beaching against walls may allow seasonsask:
granivorous birds to access tailing liquor. . . 3 If metallurgical testwork shows that
= localbirdenthusiasts; or decantwaterwill beat WAD
= millpersonnel. cyanide levels greater than 50mg/I1
Metallurgical TestWork ;r.loenmon, managementoptions
1 Monitor (or predictfornew . inad
operations) free, WAD and total - sa’ee(;:nggrnettmg ecant
cyanide concentration of discharge ponacs;an
and supematantwater. = placingdecant pondsnear
. mining infrastructure to
2 Analyszeorebodyforcyanide discourage bird presence.
consuming metals, particulary
copper, nickelandzinc.
3. Conductacyanidespeciation
analysisof dischargeand
supernatant water in order to assess
cyanide complex persistenceand
- —" toxicity.
Nearby roosting trees allow easy access
to beached areas.
B E S T P R ACT I CE G UIlI D EULI1T NE S
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Management Strategies to Reduce Bird Mortalitieson

Tailings Dams

Cyanide Management

Reduce cyanide toxicity inany of the
followingways:

= Convert cyanide to the gaseous
fom;

= Removecyanidefromsolution;
= Install acyanide degradation plant
intothe process;

= Ensure efficiency in the use of
cyanide to minimisedischarge
levels; or

= Use othermetallurgical techniques
thatwillaccelerate cyanide breakdown.

Ifitisnotpossibleto reducecyanidedischarge
concentrationstoanappropriate level, mining
operatorsshould implementacombinationof
thefollowingoptiors.

Theeetechniquesmay reducetheriskto
birdlife, but mortalitiesarestill posible.

Improving Tailings Storage Facilities

The most susceptible speciesare attracted
tosupernatant on tailings storage facilities.
The removal or reduction of supematant
andwetsupernatant/slurry will greatly
reduce visitation of these speciesand their
exposure to toxicity. Theactive decanting
of supermnatant to screened or netted
decant pondswill significantly reduce
supernatantsize, increase cyanide recovery
and deny access to toxic supernatant.

Some susceptible speciesare attracted to
the bare ground of tailings storage facility
walls. Black lining on damwalls -as used
for heap leach process ponds - will
provideadeterrent.

When constructing tailingsstorage
facilities, avoid an uneven floor so that
islands (favoured roosting sites) do not
formastailingsare deposited.

Avoid having supernatant resting against
damwallsas this provides additional
habitat forwadersand drinking access for
granivorousbirds.

Rernove vegetation so that no nearby
roosting treesare available.

Short Tenm Contingency Option

Ifsignificant mortalitiesare being
experienced, the use of patrolling staff
discharging bird friteammunition with
shotguns, may beashort-termsolution
onsmall tailings storage facilities.
Hovercraftsare useful to carry out this
strategy.

Other Management Strategies

Carcassesshould always be removed soas
nottoattract raptorsor camivores.

Birdssuffering mild cyanosis can be easily
resuscitated with oxygen. They can be
housed quietly in hospital cagesand can
usually be released the next day.

Be aware of high risk periods. Birds often
travel considerable distances at night
during the migratory season, particularly
atfull moon, or during extended dry
periodsinarid regions.

IsthereaConcernat
Your Mining Operation?

Theremaybeaconcematmining
operationsif;

WAD cyanidedischarge
concentration isexpected tobe
above 50 mg/L with
environmentally persistent cyanide
Species.

2 Thereissufficientconcentrations of
copper, nickel or zincinyourgold
oretocause WAD cyanidelevelsto
exceed 50mg/l.

3 Faunastudiesshowthathigh
visitations of recognised susceptible
speciesare expected.

4. Minelocationiswithin migratory
flight paths of wadersand terns.

5  Tailingsstorage facilitiesare large
and have the following features:

= largeareaof supematant;

= tailingsdischarge with low
percentage of solids, resulting
inasignificantarea of shallow
beach/supermnatant interface;

= distance from the centre of cells
issignificantenough for birds
tofind safe roosting on
supematant; and

= bareearthwallswhich provide
view advantage for roost species.

removed quickly to
prevent raptors or
carnivores removing
carcasses.

B E S T
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Kay, FR. 1990. Nevada State
Department of Wildlife Role: Past
Present Future. In Proceedingsof the
Nevada Mining/WildlifeWbrkshop,
27-29 March 1990. Reno, Mining
Association, Nevada Dept. Minerals
and Nevada Dept. of Wildlife:
Nevada, 9pp.
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In Short Course Noteson Management
of Cyanide Mining, 14-16 April
1997, Perth. ACMRR: Kenmore,
Qld., 6pp.

Sinclair, G., McMullen, A., & Peters,
R.1997. A Case Study of Bird
Mortalityand Cyanide Management
at Northparkes. In Short Coure Notes
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Kenmore, QId, 24pp.
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Suggested Monitoring Program

Analyse discharge, supernatant and decant water for free, VWAD and total cyanide
concentration onamonthly basis for the firstsix months.

Depending on the level of variation found in results, adjust the frequency of your
monitoring program. Samplesshould be collected and preserved in accordance with
Appendix 3 of Cyanide Managerment (Environment Australia, 1998). Thiswill
reveal the toxicity of the different components of the system.

Analyse discharge, supernatant and decant water for cyanide speciation of all species.
Thisshould be conducted onaquarterly basis. Thiswill show the cause of the
toxicity and indicate inhibitors to cyanide breakdown.

Conduct Inductively Coupled Plasma Mass Spectrometry (ICP-MS) surveys of
future ores to identify any changes in ore composition which may affect the toxicity
of tailings.

Make up asimple identikit of common susceptible species of birds and distribute this
to personnel who patrol the facility as part of their normal duties.

Provide data sheetsand get relevant personnel to record mortalitiesand visitations
during their regular patrols.

Conduct brief daily inspections of the facility to monitor bird (and other wildlife)
activity. Thisis best conducted first thing in the morning.

Undoubtably themosteffectiveway to reduce mortalitiesisto
reducetoxicity of the tailings. Adischarge limitof 50mg/Lof
WAD ¢yanidedischargeconcentration inexposd tailingsstorage
facilitiesisatarget that minesshouldendeavour toreach.
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