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ABSTRACT

The Water and Soil Cuideline for Mining is addressed to those involved
in all mining and prospecting activities. lt is designed to raise awareness of

The guideline is divided into four sections set in the context of management
planning. These are:

. a description of the statutes which cover prospecting and mining. the potential impacts on water and soil resources. the minimisation or avoidance of these impacts. mining operations which require special attention from a water and soil
viewpoint.
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FOREWORD

The Water and Soil Cuideline for Mining was prepared by a technical working party of the
National Water and Soil Conservation Organisation's Policy and Planning Committee.

The working party comprised representatives of catchment authorities, Water and Soil Divi-
sion, Ministry of Works and Development, Mines Division, Ministry of Energy, the Department of
Scientific and lndustrial Research, the Commission for the Environment, nãi¡onal environmental
organisations and the mining industry. Other government departments involved in the licencing
of mining operations and in the management of water and soil and associated resources were alsõ
consulted.

The Canadian Environment Protection Service 1977 Metal Mining Liquid Effluent Regulations
and Guidelines provided the original basis on which the guideline was prepared. The guideline
now covers both soil and water protection issues following discussions with many agencies and
visits by the compilers and the Chairman of the Working Party to a representative selection of
mining operations in New Zealand.

Wise planning, and the encouragement of mining operations which incorporate water and
soil considerations, will be fostered by early discussions between the mining industry and catch-
ment authorities and others involved with the protection of water and soil reiources. Íhese guide-
lines will serve as a base from which to interpret specific local requirements.

This guideline is one in a series aimed at stimulating awareness of water management and soil
conservation problems and encouraging better long term planning and managemeit of resources.
The guideline will be reviewed from time to time as ¡t is appl¡ed in the field-.

R. K. HOWARD
Director of Water and Soil Conservation
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1.0 INTRODUCTION
. Mining operations, wtrether large or small scale, have the potential to cause impacts on water

and soil resources, directly on-site, indirectly downstream and through cumulative effects.
The main impact that prospecting and mining activities potentially have on water and soil

resources is sediment generation, principally from roading, tiack nd
overburden removal and storage sites. lf not properly contrólled, p ies
can create increased runoff with potential for erosion, sediment nd
downstream, and potential for water pollution where waste and ed
with the operation.

The National Water and Soil Conservation
authorities and regional water boards to overs
water and soil resources. That is, to see that la
servation, prevent and mitigate soil erosion a
addition, regional water boards have the role at
ing to natural water, its conservation, allocation,

ln the context of these eline has been prepared to assist those involved
with mining operations, to d prgctices which will safeguard the country's water
and soil resources. lt is also tchment authorities, teriitorial local and'regional
authorities, government departments. and other agencies involved with the licensing of rñining
activities and the management and planning of land and water uses.

. Th" guideline is divided into four distinct sections. Firstly, a description is given of the statutes
*þ!.|, provide for the protection of water and soil resourées. This provides the context within
which the second section lies, that is, a description of the potential impacts of mining operations
on water and soil and associated resources. The likelihood of any of'these impacts'arìsing will
influence where and how mining operations can be carried out. ln iome cases, tËe values at"stake
and the potential degree of an impact may result in mining not proceeding at a particular location.

The third section sets out guidelines to be followed to minimise impacts on water and soil
and associated resources once the decision to prospect or mine has been made, and includes
guidelines on rehabilitation. This section is set in the context of management planning and guid-
ance is given on low t9 integrate practices into the operational planniñg stage of prosþectinj and
mining which will minimise water and soil impacts.

The fourth section discusses mining operations which require particular attention from a water
and soil viewpoint, viz, coastal, alluvial and peat mining, suciion dredging and hydraulic sluicing.

The emphasis of the guideline therefore,_ is on the planning of activities prior to and during
operations to avoid impacts on water and soil r tsources onsite and downstream/ rather than thõ
mitigation of problems after they have occurred.

The guideline is addressed to all prosp in the near-
shore areas, on the foreshore and dunes, ih y productive
or steeply sloping bush covered land. Consequen êonsolidated
alluvial and coastal sediments, offshore mineral an non-metallic
opencast mining, underground and opencast h all scales of
operation.

It is hoped that the guideline will foster an understanding of soil conservation and water
management which will generate comprehensive planning of all prospecting and mining activities
and thus minimise impacts on water and soil resources in the shoit and long-term. The ðatchment
author¡ties and regional water boards will be the agencies locally from whiõh applicants for pros-
pecting and.mining privileges will gain soil conservation and water management'aisistance, in con-
junction with the appropriate licensing agency and other agencies with functions in the water and
soil field (refer Appendix 2).
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2.O LEGISTATIVE AND ADMINISTRATIVE FRAMEWORK FOR
THE PROTECTION OF WATER AND SOII RESOURCES

The statutory provisions and administrative procedures currently applied to the licensing and
controf of mineral extraction in New Zealand are many and varied. Mineral ownership and the
nature of the site where extraction takes place are the factors which determine which statute
controls a part¡cular operation.

Specific Crown owned minerals (gold, silver, uranium and petroleum) require a licence for
their extraction wherever they occur. All minerals, including aggregates, on Crown land require
a licence from the Crown through the Mining Act 1971. The mining of privately owned minerals
does not require licensing, although planning provisions of a local author¡ty may apply. Also, a
landowner, occupier or lessee may use any mineral on the land not subject to a mining privilege
under the Mining Act, for any agricultural, pastoral, household, roadmaking or building purpose.

The range of mining act¡v¡t¡es specified in Section 1 and 3.1.3 are controlled through a range
of legislation not all of which provide for the protection of water and soil and associated resources.

The following statutes and procedures are important in relation to the soil conservation and
water management aspects of prospecting and mining.

Soil Conservation and Rivers Control Act 1941
Water and Soil Conservation Act 1967
Environmental Protection and Enhancement Procedures
Treaty of Waitangi Act 1975
Mining Act 1971
Coal Mines Act 1979
Town and Country Planning Act 1977
Harbours Act 1950
Land Act 1948
Forest Act 1949
Wildlife Act 1953 and Regulations
Fisheries Act 1908 and Regulations
Health Act 1956
Local Covernment Act 1974
Public Works Act 1981
Continental Shelf Act 1964
Petroleum Act 1937
lron and Steel lndustry Act 1959
Geothermal Energy Act 1953
Atomic Energy Act 1945

The sections that follow will discuss the enactments which provide for the protection of water
and soil resources, and thus provide the context within which the water and soil impacts, and
guidelines for their avoidance and minimisation, can be considered. Refer to Appendix 2 for con-
tact addresses of agencies involved in the water and soil and mining fields.

2.1 WATER, AND SOIL TEGISTATION
The principles and objectives of soil conservation and water management are exercised in a

number of ways under the Soil Conservation and Rivers Control Act 1941 and the Water and Soil
Conservation Act 1967.

2.1.1 Soil Conserv¡tion and Rívers Control Act 1941

This Act gives the Soil Conservation and Rivers Control Council, and the catchment authorities
at a regionallevel, the general function to minimise and prevent damage by floods and erosion,
and toþromote soil coniervation and the utilisation of land in such a way that damage from floods
and erosion is avoided. Any damage, interference or obstruction to watercourses is an offence
under the Act (Sections 154 and 155).

All mining operations should be carried out with¡n these general purposes.

Catchment authorities prcfer to carry out thcir functions generally by discussion and agree-
ment with landowners. The execution of soil conservation and flood control works are a major
means of implementing their functions; grant monies are available for these purposes and are
administered-in accordãnce with the policies of the Soil Conservation and Rivers Control Council.
However, advisory functions aimed at avoiding damage from floods and erosion through prev-
entative measurei and the encouragement of careful landuse are very important; the implemen-
tat¡on of these guidelines falls within this category.
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ln addition, several control mechanisms exist in the Act to assist catchment authorities in
carrying out their functions, including bylaws, tion
149. 150) can be used to regulate or prohibit tion,
facilitate erosion or flooding, and for the prot rses
Howevet, Section 1524 effectively withheld thi pect
the Mining Act or the Coal Mines Act.

ln the latter context bylaws may be used by catchment authorit¡es to prohibit or regulate the
removal of shingle, sand or other materials from any watercourse and the digging and excavating
of watercourses and defences against water.

Secrions 34 and 35 of the 1959 Amendment to the Act provide that notices may be used
declaring that particular landuse practices will cause erosion, deposits in watercourses, lakes and
the sea, ánd flooding, and that the catchment authority's permission must be sought to carry them
out. Concurrence oÍ the Minister of Mines is required for any notice affecting any mining, coal
mining or opencast coal-quarrying operations.

The objectives of soil conservation, flood control and wise landuse set out in the Act should
be an integral part of the planning for prospecting and mining activities and form the basis of
these guidelines (refer Section 2.4.3 Prospecting and Mining Licences).

2.1.2 Water and Soil Conservation Act 1967

ment in New Zealand by promoting a national
for the allocation, use and quality of natural

s of natural water and the drainage of land, and
needs of primary and secondary industry, com-

ecreation, fisheries and wildlife habitats and the
nd other natural characteristics of rivers/ streams

and lakes.

Sections 14 and 20 of the Act set out wide powers of the National Water and Soil Conservation
Organisation and the regional water boards to coordinate all matters relating to natural water to
meét as many demands ãs possible to the best advantage of both the country and the region.

All discharges to, abstractions from, and dammings and diversions of natural water are con-
trolled by a system of water rights (Sections 21, 23 and 24). This also includes discha-r.ges cn_to !and

where these might enter natural water. Without a water right these actions are an offence (Section
34). General authorisations may apply (Section 22) for minor. diversions, dammings and abstractions,
or'discharges into unclassified-wàteis. Where any water right is required for mining purposes, the
regional v.v=ater board must consult with the Inspector of Mines for the area before granting or
refusing the right (Section 21(3)).

The system of water rights enables regional water boards to specify conditions on. the ri8.ht

to achievé a number of objectives including the need to meet receiving water standards. The
procedures also provide for public submissions and objections with recourse to the Planning_ Tri-
bunal for appeals. Most mining operations will require water rights for diversions, discharge of any
wastes and for the abstraction of water.

Some waters in New Zealand are classified under the Act. A classification is a declaration of
the minimum water quality standards necessary for the conservation and best use of water. It is a
statutory guide to regional water boards when setting the conditions on rights to discharge wastes.
Standards are set ouiin the Schedules to the Act. Any discharge into classified water (except class

SE) must be substantially free from suspended solids, grease and oil.

The Act extends the regional water board and catchment board functions to the limits of the
territorial sea, with respect io soil conservation and water management. This is important for the
control of mining operations in the coastal zone with respect to the monitoring of its effects.
(Refer to Section 2.4.5 Coastal Mining).

Regional water boards are also involved in producing water management plans which cover
water a-vailability, quality and allocat¡on to use. They will therefore have implications for the plan-
ning of mining operations and related water monitoring activities (refer Sections 4.1 Planning and
Mañagement Cuidelines and 4.8 Water Monitoring Guidelines).

Under the 1973 Amendment to the Act (Underground Water Section a(3[a)) no bylaw may be
made which affects any mining under the Mining Act, any coal mining right or coal mine under
the Coal Mines Act or any licence under the Petroleum Act'

Water rights do not control landuse practices, but it should be noted that it is an offence to
place wastes-in a position where they could enter water. Hence the need for planning of mining
bperations, and monitoring and management of the effects of stockpiled material to avoid non-
point source pollution.

11
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2.2 ENVIRONMENTAL PROTECTION AND ENHANCEMENT PROCEDURES
Mineral exploration, prospecting and mining proposals which require government author¡s-

ations or funding are subject to the Environmental Protection and Enhancement Pro'cedures. These
procedures, introduced by the government in 1973, require that the environmental impacts of
the proposals be evaluated and that where possible, mitigating measures taken. The procedures
which are administered by the Commission for the Environment place the principal responsibility
for ensuring the environmental evaluation is carried out, with the government authorising or fund-
ing agency. That agency may require the proposer to undertake the evaluation and prepare either
an Environmental lmpact Assessment (ElA) or an Environmental lmpact Report (ElR).

The Commission for the Environment is responsible for overseeing the effectiveness with which
the Environmental Protection and Enhancement Procedures are applied by other agencies of
government. ln addition it provides advice and assistance to developers and government agencies
on the process of environmental assessment and conducts independent audits of major proposals.

Proposals for exploration, prospecting and mining of mineral resources will usually require
approvals under various statutes with licencing provisions. tor example, the Continental Shelf Act
1964, the lron and Steel lndustry Act 1959, the Coal Mines Act 1979, the Mining Act 1971, the
Petroleum Act 1937, the Harbours Act 1950. However, in nearly all cases the statutory consent of
the Ministry of Energy will be required. Thus the day to day responsibility for ensuring that the
environmental implications of each proposal is adequately assessed usually lies with that Ministry.
The Petroleum Act and the Mining Act contain specific statutory requirements for documents
sett¡ng out environmental implications to be submitted. The Ministry of Energy and the Ministry
of Transport require similar documentation for applications made under the Coal Mines Act and
the Harbours Act respectively.

Because these provisions vary, those proposing to undertake mining operations should, at an
early stage, discuss with the appropriate government agency how the environmental implications
of their proposals might best be assessed.

Where a substantial project is envisaged which could have significant environmental impacts
the Ministers of Energy, Works and Development, Forests, Lands, Transport, Agriculture and Fish-
eries, Wildlife, Maori Affairs, or the Minister for the Environment may require that an Environ-
mental lmpact Report (ElR) should be prepared. The procedure associated with an EIR is set out
in the Environmental Protect¡on and Enhancement Procedures and is a specific one. lt includes
the preparation and publication of an EIR, an invitation for public submissions and the preparation
of an independent audit by the Commission for the Environment. The audit is forwarded to the
Ministry of Energy or other appropriate government agency for consideration when making deci-
sions about the proposal. The EIR and the audit are public documents.

The Commission is available to provide advice to the proponent and the appropriate govern-
ment agency on the environmental studies which should be carried out and reported on in an
EIR.

Effective environmental evaluation involves substantially more than the preparation of a docu-
ment at one stage of a proposal. lt is an on-going process of review which should begin at the
inception of a proposal and continue throughout the planning, construction, operation and
decommissioning stages. Within the process, the environmental implications of alternative courses
of action-including institutional and technical options-should be assessed prior to decisions on
these being taken.

To achieve this objective, environmental evaluation should be carried out at the same time
as, anci in association with technical and economic evaluations (refer Section 4.1 Planning and
Management Cuidelines).

Environmental effects are often difficult to foresee and the importance attributed to them
varies widely from person to person. Public participation in the environmental process is therefore
essential.

Relevant information needs to be made available at a sufficiently early stage for affected and
interested parties to be able to make representations before key decisions are made.

2.3 TREAÏY OF WAITANGI ACT 1975
This Act provides for the observance and confirmation of the principles of the Treaty of Wai-

tangi by establishing a tribunal to make recommendations on claims relating to the practical appli-
cation of the treaty, and to determine whether certain matters are inconsistent with the principles
of the treaty.

The Maori viewpoint as expressed by the New Zealand Maori Council in its Kaupapa is that
the Treaty of Waitangi of 1840 between the Crown and the Maori people is the origin and basis

12
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of British sovereignty and constitutional government ¡n New Zealand and that under the treaty
the Crown extenðs iis protection over the Maori people and guarantees them their assets.

The English and Maori text differ but the purpose of the treaty was the.same for both parties,

i.e. to secure an exchange of sovereignty for protection of "rangatiratanga".

The English text states-"Her Majesty the Queen of England confirms and.guarantees to the
chiefs and íribes of New Zealand and to the respective families and individuals thereof the full
exclusive and undisturbed possession of their lands, and Estates Forests Fisheries and other Prop-
erties which they now collèctively or individually possess so long as it is their wish and desire to
retain the same in their possession".

ln the Maori text there is no specific reference to forests (ngaherehere) or fisheries (taunga

ika) but rather to "a ratou wenua" (their lands) "o ratou kainga" (the.ir .habitations), "me o ratou
taónga katoa" (and all their treasured things). ."Taonga" embraces all things treasured by Maori
peop-le, and includes specially the treasures of the forests and fisheries.

The Maori text goes further than the English text. lt confirms to the chiefs and the hapu, "te
tino rangatiratanga"äf their lands etc. This ðould be taken to mean "The highest chiefta.inship"
or indeid "the sóvereignty of their lands", in a word trusteeship. lt was this trusteeship that was

to be given protection,-a trusteeship in whatev :r form the Maori deemed relevant.

The Waitangi Tribunal has exclusive jurisdiction for the purposes of.the.Act to determine the
meaning and effãct of the treaty as embodied in the two texts and to decide issues raised by the
differences between them.

The Treaty of Waitangi Act will relate to prospect¡ng and mining activities that affect traditional
food sources in marine and fresh waters, where the activity arises out of any policy or practice
adopted by or on behalf of the Crown'

2.4 MINING ACT 1971
This is the principal Act for licensing Crown owned minerals except coal and includes all

minerals on o, ben"ath Crown lands and is administered by the Mines Division of the Ministry of
Energy.

Mining can only be authorised under the Act on land which is "open for mining". This includes

. all Crown !and, national parks, public reserves and State forests with consent of the respective
Ministers.

. "Crown land" includes all land on or under which minerals are reserved to the Crown along
with the rights of access for mining. Since 1973 any land alienated automatically has mineral
and access rights reserved to the Crown.

. All gold and silver is vested in the Crown and a mining licence is always required to mine
them.

. Private land may be classified as Crown land for the purposes of the Act and as with Maori
land, is open for mining but subject to the owner's consent.

. Where minerals are privately owned, the consent of the owner (who may set conditions) is

required. lf consent is withheld, the land is not "open for mining". It may be declared "open
for mining" on application to the Minister.

. Some classes of land are exempt. Section 25, Section 37, Section 110 and Section 11'1.

The Act controls exploration, prospecting and mining for minerals. The following outlines the
provisions in the Mining Act which allow for water and soil and other environmental implications
of mining operat¡ons to be assessed (refer Figure 1 Mining Act-Licensing Process).

2.4.1 Exploration Licences

An environmental assessment and referral to the catchment authority and territorial authority
is not required for an exploration licence, although in most cases the Mines Division asks for an
environmental assessment to be provided with the licence application.

2.4.2 Limited lmpact Prospecting Licence

Section 484 of the Mining Amendment Act 1981 introduces a new form of prospecting licence
(Limited lmpact Prospecting Licence)which makes provision for the catchment authority to approve
ìrack cutting, and specifieð limits to drilling, excavations and clearjng. lt also requires the licence
holder to piôgressively restore the land suiface involved during the period of the licence.

2.4.3 Prospecting and Mining Licences

All prospecting and mining applications must be accompanied by an environmental assessment

in the pres.iibed fórm (Sectioñs +Ö1t¡and 70(1[b)). Applications to explore/ pr.olPg:t or mine must

be acc'ompanied by a plan or chart in accordance with Regulations 23(1) and 23(2).
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FIGURE 1: MINING ACT 1971- LICENSING PROCESS
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Applications for prospecting licences must specify the method of prospecting, and where the
area is greater than i0 hèctarei¡t must also be accompanied by a statement of expenditure and
the proþosed timing of the operations (Regulation 9)'

A condition must be attached to all prospecting licences that all steps are taken, where rea-
sonably practicable, by the licensee to pievent damage to areas of established scientific, wildlife,
fishing or historic interest or established scenic significance (Section 52(1[ca)).

An application for a mining licence must contain statements on the following
. the mineral or minerals proposed to be mined.
. the proposed method of mining.
. an environmental assessment.
. details of the proposed programme of work'
. the estimated amount of money that will be spent on mining Section 70(1)).

The application must also c area of land and
identifies it'by legal description clude the topog-
raphy. This shoulð be shown on soil conservation
issues and rehabilitation (dump

Either before or immediately after filing an application, the applicant must serve notice of the
application on the owner and occupier of the land and all other persons who have an interest in
it (Section 104(4)).

The owner and occupier of private land or Maori land may then (within 20 working days)serve
on the Minister a written notice requiring conditions to be attached to the mining licence if
granted. The conditions may include mattels relating to water and soil conservation and rehabil-
itation referred to in the Act, viz;
r pr€v€r'rting or reducing injury to the surface of the land.

. restorating the surface of the land after the completion of mining operations.

Before granting a mining licence the Minister of Energy must have regard to.a.ny environmental
factors invol-ved inlhe development of the resor rce (Section 69(14). This could involve very site
specific issues or widespread or downstream effects of mining. However,.a.mining licence may

not be granted unless the conditions required by Section 105(2) are specified in the licence.

Where an application for a prospecting or mining licence specifies a use of land that will
disturb the surface of the land, the Minister will, before granting a licence, send copies of the
application to the Commissioner of Crown Lands where relevant, and the catchment authority
(Section 1038(2)).

The catchment authority must make a report to the Minister of Energy as to whether or not
rhe grant of the prospecting or mining licence would conflict with the purposg! of the Soil Con-
serualion and Rivers Control Act 1941 or the Water and Soil Conservation Act 1967 (Section 1038(3).

At this stage the Minister of Energy may require such environmental inquiries to be under-
taken as he considers necessary (Section 1038(4). This can include investigations on questions
relating to soil conservation and water management.

The miner is then given the opportunity to comment on the reports received by the Minister
and the results of any inquiry that has been undertaken (Section 1038(4)).

The Mines Division will at this stage submit all information on the application (including water
and soil reports) and a set of propose-d conditions to be attached to the licence, to the Minister
of Energy ior his consideratioir. If the Minister considers that the licence should proceed he will
approve conditions to be attached.

ln having regard to the water and soil, rehabilitation and scenic, scientific, wildlife, fish.ing and
historic queiioni invotved, the Minister may specify such conditions as he thinks fit for the pur-
poses of:
I - pr"u"nting as far as is reasonably practicable, the destruction of the surface of the land.

. providing as far as is reasonably practicable, for the restoration of the surface of the land.

o pr€v€rìting as far as is reasonably practicable,.any conflict with.the purpos.es of the Soil Con-

iervation ãnd Rivers Control Rót'lg¿t and the Water and Soil Conservation Act 1967'

o pr€v€tìting as far as is reasonably practicable, the destruction of or. damage to areas of estab-

ñ;È"ã r.l"ii¡fil, *¡ldlif", fishing ór historic interest, or established scenic significance.

A prospecting or mining Iicence cannot þe granted without the written consent of the lPpro-
priate M¡nírt", (Säction 26\4)) where the {ollowing classes of land of interest to the catchment

authority are involved:
. soil conservation reserves under Section 16 of the Soil Conservation and Rivers Control Act

1941,
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. all land that is part of the bed of a navigable river (Section Coal Mines Act 1925).

. non-navigable riverbed land and land that is part of a lake bed, if it is held by the Crown or
if ownership is not clearly established (Section 26(2)).

. the foreshore (between high and low water marks).

. the seabed (territorial sea of New Zealand) (Section 27(1)).

. foreshore or seabed land that is under the control of a harbour board (Section 27(3)).

ln the last case the licence cannot be granted until details and proposed conditions have been
submitted to the harbour board and in the former two cases the consent of the Minister of Trans-
port must be obtained.

A simìlar reporting procedure is provided for territorial authorities to advise the Minister,
whether the application should be granted and if it is to be granted, the conditions that should
be attached. Local authorities are required to have regard to the economic, social and environ-
mental effects of the proposal on its district.

After these r.eporting procedures have been followed, the Minister will establish the proposed
conditions based on the reports to him and re ¡uired conditions, and forward them to boih the
catchment and territorial local authorities (Section 104(6)). Public notification of conditions follows.

among those who have the right to object to the application and
Planning Tribunal by way of inquiry. ln conducting any inquiry the
veral factors which have a bearing on the effects of the application

. whether the site of any proposed ancillary works is suitable.

. whether the land should be used for mining operations.

. the economic, social and environmental effects of granting the application.

. the matters specified in Section 3(1) of the Town and Country Planning Act1977.

. in relation to mining licences the matters specified in Section 69(14) of the Mining Act includ-
ing the environmental factors involved in the development of the resource and other resource
management considerations.

. such matters as the Planning Tribunal may consider relevant in any particular case (Section
126(e)).

The matters specified in Section 3(1) of the Town and Country Planning Act 1977 that have a
bearing on water and soil related conditions are:
. the conservation, protection and enhancement of the physical, cultural and social environment.
. the wise use and management of New Zealand's resources.
. the preservation of the natural character of the coastal environment and the margins of lakes

and rivers and the protection of them from unnecessary subdivision and develoþment.

The Minister is required to act in accordance with the report and recommendation of the
Planning Tribunal although he may decline an application at any time.

lf an environmental impact report has been prepared the Commissioner for the Environment
or his representative may be called before the Tribunal (Section 126(8)).

Where there is an objection to the Planning Tribunal under the Mining Act 1971and an appeal
to the Tribunal under the Water and Soil Conservation Act 1967 relating to the same subject
matter, the Planning Tribunal may at its discretion hear the objection and the appeal together
(Section 126(14)).

ln granting a prospecting or mining licence the Minister may impose conditions to prevent,
reduce or make good, injury to the land surface or anyth¡ng on the land surface or disposal or
discharge of any mineral, material, debris, tailing, refuse or wastewater produced from the
operations.

There are provisions in Sections 103D and E for the Minister to vary conditions on a mining
privilege subject to a public not¡fication procedure which may be followed by objections. lf the
conditions being varied were proposed by a catchment authority then the Minister must consult
with the authority, which also has rights of objection.

2.4.4 Deposit or Bond
Provision is made for a deposit or bond to be paid by the applicant as security against non-

compliance with the terms and conditions of the mining privilege. There is also provision for the
bond to be reviewed at intervals of not less than three years (Section 1084).
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The bond can be applied by the Minister to provide for the restoration or protection of
property injuriously affecied or endangered by failure to comply with terms and conditions of a

mining privilege, or damaged through any operations under the privilege.

The Minister can refund the bond with interest if the depositor has substantially complied
with the terms and conditions of the privilege throughout its currency.

Alternatively, the whole or part of the deposit shall be forfeited if the depositor has failed to
comply substantially with the terms and conditions of the privilege. However, the Minister may
retain all or part of the bond for a further period as he considers necessary.

2.4.5 Coastal Mining
Under Section 5(1) of the Mining Act a regional water board is a "territorial authority" for the

purposes of the Act in respect of territorial waters on the seaward side of mean high water mark.

This means that under Section 103C the regional water board must report to the Minister on
whether or not the mining privilege application should be granted and what conditions should
be attached to the privilege having regard to the economic, social and environmental effects of
the proposal on its district.

Where there is a maritime planning authority, both it and the regional water board must report
on the above matters.

2.5 coAt MtNEs AcT 1979
This Act controls prospecting and mining of underground and opencast coalfor which licences

are required. The aspects of the Coal Mines Act 1979 and the administrative procedures used by
the Mines Division and the Minister of Energy that allow for the consideration of water and soil
values and appropriate measures of control on the mining operations are outlined in Figure 2. All
coal under land alienated since the commencement of the Act remains the property of the Crown
and this includes the reservation of access rights to mine the coal.

ln contrast to the Mining Act, a licence is required in all cases (except Pt lV of the Act) to
mine for coal, whether the coal is privately owned or not.

The Minister of Energy under Part lV of the Act, may on behalf of the Crown, open and work
coal mines and generally carry out coal mining in which case the licencing procedures set out
below do not apply. Any coal mining carried out by or on behalf of the Crown is a public work
in terms of the Public Works Act 1981.

Coal mining rights include coal prospecting licences and coal mining licences. These are granted
by the Minister of Energy subject to conditions which he sees fit to specify and can apply to any
land whatsoever (Section 20).

Under Sections 21 and 23 a coal mining right cannot be granted over the following types of
Crown land without the written consent of the appropriate Minister of the Crown:

. nat¡onal parks, reserves/ State forest land, wildlife refuges and sanctuaries within the meaning
of the Wildlife ,\ct 1953 and maritime reserves within the meaning of the Marine Reserves
Acr'1971.

. soil conservation reserves declared under Section 16 of the Soil Conservation and Rivers
Control Act 1941.

. all land that is part of the bed of a navigable river (as provided in Section 26).

. land that is part of the bed of a lake.

. land held or acquired under the Public Works Act, land that is a railway and land comprised
in any educational reserve or endowment.

Coal mining rights may be granted over any part of the foreshore (between high and low
water) or the seabed (territorial sea of New Zealand)(Section 23), but only with the consent of the
Minister of Transport and the Minister of Fisheries.

Certain structures are protected from any effects of coal mining. Coal mining may not be
carried out on land within 60 metres of any river control or flood protection work without written
consent from the catchment authority.

An application for a coal prospecting or a coal mining licence must contain a plan identifying
the land ínvolved, a description of the method of work and an environmental assessment in a form
required by the Secretary of Energy (Sections 35 and 42).

On receiving an application, Mines Division circulate it and obtain advice from appropriate
local and centraf goveinment agencies including catchment authorities on draft conditions to be
attached to the licence.
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When the application is for a coal mining licence a copy of the application is sent to the
relevant catchment board to obtain a report on whether or not the granting of the coal mining
licence would conflict with the purposes of the Soil Conservation and Rivers Control Act 1941

(Section 50). This report is not required for a prospecting licence application.

Before granting a coal mining licence the Minister may have regard to any special environ-
mental factors involved in the development of the resource.

The legislation gives some guidance on the conditions dealing with soil conservation that are
to be attached to liðences. Prospecting licences allow the digging of pits, trenches and holes, the
sinking of bores and the driving of tunnels. These and any other disturbances to the surface of
the lañd must be filled in or stabilised (Sections 38 and 39). For a coal mining licence the legislation
pr nister conditions on the licence f
ve or ma the surface of the land, or
wi of the d Rivers Control Act 1941 (

to on of I unoff during and after mini
licence.

Also, licences must contain conditions required to satisfy any objections based on water and
soil conservation grounds that have been allowed (Section 69).

Under Section 51(4) the licensee can use a procedure to object to conditions on treatment
of land imposed under Section 51.

The General Provisions part of the Coal Mines Act provides for public notif¡cation of appli-
cation for coal mining rights and an objection procedure.

Objections on questions of law are dealt with by the District Court and the Minister acts in
accordance with the decision of the court.

Objections on the basis of water and soil conservation are dealt with under Sections 66, 67
and 68. The objector may elect to have the objection referred to the court. ln this case the court
will recommend to the Minister, who will make his determination (Section 68). Otherwise the
objection is sent directly to the Minister for his decision (Section 67).

ln approving the conditions of licence the substance of objections that are upheld is consid-
ered (Section 69).

Coal mining rights are not issued until the applicant has deposited with the Secretary a bond
required to ensure compliance with the terms and conditions of the coal mining right. lf conditions
relating to water and soil conservation are not met the money can be forfeited and used by the
government to meet certain costs including rehabilitation of land.

2.6 TOWN AND COUNTRY PLANNING ACT 1977
While section 4A of the Mining Act 1971expressly excludes the provisions of the Town and

Country Planning Act 1977 in relation to the granting and lawful exercise of any mining privilege
under the Vining Act, except as expressly provided for in the Act, it is not correct to say that
the Mining Act isan exclusive code for the control of mining. Not all minerals and not all mining
are subject to the Mining Act, and thus remain within the ambit of general land use planning
controls under the Town and Country Planning AcL1977.

ln addition, the Mining Act only covers those activities for which a mining privilege is required
and only those areas of land subject to that mining privilege.

For example, where minerals and access to them is vested in the miner, a mining licence is

required and therefore the Planning Act applies.

The Planning Act also applies where part of "mining operations" takes place outside the area
of the mining privilege, e.g. processing, storage or disposal of wastes, unless a "special site licence"
has been granted for that landuse (these may only be granted over unalienated Crown land).

Under Section 103C of the Mining A.ct 1971, the views of the territorial authority must be
ascertained on every mining privilege and its opinion sought on whether the application should
be granted and the conditions that should apply if it is granted, having regard to the economic,
social and environmental effects of the proposal.

The territorial authority needs some basis on which to judge each application and make this
input. The district scheme sets out policies to guide it on landuse decisions, and policies may be
included on mining, to guide the territorial authority in advising the Minister of Energy.

rning the level ion and
man ping with the I . Water
and the general pri ideline.
Som course of actio
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These policies go through the normal town and country planning process of advertisement,
objection and appeal, and_consequently form the local view. However, they could not be binding
on.the applicant where a licence under the Mining or Coal Mines Act is required, as they woulð
only.form the basis of advice given to the Minister of Mines in terms of the Mining Act. Aiso they
would not necessarily. constitute the final word of the local authority, as the specific proposal may
raise new issues not dealt with at the timc of district scheme review or scheme change. iherefore
the local council would not be bound solely by what appears in its district scheme.

ln the case of mining and prospecting activities which are covered by the Town and Country
Planning Act, e.g. privately owned minerals, petroleum prospecting and mining where land is used,
sand and shingle extraction, ordinances could also be used and be legally binding on both miner
and council.

. The regional scheme has particular significance in the case of coal mining privileges where
there is no provision for formal consideration of local and regional issues, and ¡n tñe case of
cumulative impact of many small operations. Clear regional policies would greatly assist the issue
of licences and suitable conditions in those circumstances.

While i not cover those matters set out as ,,mining
operations" sit or discharge of overburden debris o¡. .ouij
the district aspects whicñ are not covered bf tf,o¿efinl
ition, or wh However, in contrast to the Mining Act, as
a licence to uld not apply to coal mining or proipecting.

Where coal mining is a public work there is s
116 of the Planning Act apply. ln support of t
exempted by that section/ specific reference n
islative intent of that Act is that the Crown is
Mines Act establishes coal mining as a use "per
issue of a mining licence.

At present both statutes stand and if MOE Mines Division elect to designate land for coal
mining then they will be bound by this.

There is no doubt that the Crown is bound however under regional schemes that are operative.
viewpoint, the public ratification of pol and

Ieg ight to water management and soil cons ouldhav not. normally direcily sought by catchm isingthe o whether or not the grañt of â mining with
the water and soil legislation.

Policies set out in. a district or regional scheme may also be of considerable assistance to the
Tribunal when it conducts an inquiry.

The district and regional planning schemes can also be used to identify known valuable mineral
resources and control uses in such areas which could preclude future mining. However, since the
passage of the Public Works Act 1981, local authorities can only zone in th-e district såheme for
such protection; they cannot designate for this purpose as it does not constitute an essential work.
Nevertheless, Section 27 oÍ the Public Works Rct tgat makes provision for natural material on
land to be acquired or taken for public work, i.e. where natural material is required for the con-
struction or maintenance of an essential work which has been authorised. Where this requires
access to any river or stream, the approval of the catchment authority must be sought.

The identification of water and soil sensitiv es also acts as a guide to the
mining.industry at the early stages prior to site so that .onr"qrðntly poten-
tial problems such as non-point sources of pol

2.7 HARBOURS ACT 1950

. . T!" À4inistry of Tra.nsport licences the extraction of sand and shingle from foreshores, the
bed of a harbour, navigable lake, river, or the sea where it is vested in the"Crown, a harbour board
or a local authority (Section 1464(1)). These licences are issued with the .ont"it of the Minister
of Fisheries. The Secretary of Transport. has delegated the issue of licences to regional marine
office.rs and superintendents of mercantile marine. Materials covered by the petrolãum Act 1932
and the lron and Steel lndustry Act 1959 are not covered by Harbours Âct procedures.

Where the land concerned is vested in the harbour board, local authority, national park board,
or where a catchment authority has. a blanket licence under Section 165 óf the Land Act 19ag,
licences Tqy bg issued by that board, local authority, parks board or catchment authority and are
not issued by the Secretary.

Where a licence is .required. under another enactment for the removal of sand and shingle
from the foreshore, bed of a harbour, or navigable lake, river or sea, Section 146A(4) of the Hãr-
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bours Act makes provisions for the Minister of Transport to impose conditions for the protection
of the land from'erosion or other damage, and for the preservation of aquatic life.

tity of material or for material such as silica
nsport, and after discussions with the Mines
as to whether or not the application should
1950 or the Mining Act 1971' Large scale

sidered under the Mining Act 1971 while licences
y processed under the Harbours Act 1950.

All applications must be accompanied by sufficient. information to allow the environmental
impact of if," proposals to be assess"ä. lhu Government's Environmental Protection and Enhance-

ment Procedures are used.

Applications are forwarded to the local Ministry of Works and DevelopmenJ office, and the
Distriit'Water and Soil Officer is consulted as to the water and soil implications of the application.
The same applies to Ministry of Agriculture and Fisheries whose advice is sought with the object
of protecting shellfish beds and possible fish breeding grounds.

The 1980 Amendment to the Harbours Act provided for land vested in the Crown, that the
Secretary of Transport may delegate his power to 9¡y cajchment authority to issue licences to take

;1""" ¿i¿. from thirse 
"reaé 

tpeciÏied in S'ection 1464(1). To date no delegations have been effected.

2.8 LAND ACT 1948
Section 165 of this Act makes provisions for the Land Settlement Board to issue licences for

the ãccupation of unalienated Crown land for the removal of gravel, sand, stone, c.lay, litne, lime-
stone . . . or similar substances unless it considt rs that a mining licence under the Mining Act

should be obtained.
Every apptication under this section must be referred to the lnspector of M.ines of the Mines

District ánd'ihe board shall have regard to the ir spector's recommended conditions.

These licences come into two cateSories:

(1) Blanket licences to catchment authorities in resp.ect of rivers under their control in which\ / 
thã right is given to the catchment board to sublet for extraction of gravel where it will
assist in watãrway management. Royalties are payable to the catchment authorities except
for metal extracíed for þublic works where supervision .costs. only are chargeable' -These

blanket licences are restricted to Crown owned riverbeds and does not extend to Crown
owned land and reserves along the banks.

(2) Occasional applications for riverbed areas not covered. by (1) above. ln these cases liaison

is maintained *itfr the catchment authority to ensure that removal does not interfere with
'ogrammes. Licences in such cases are only for short

traction of only one month or so. Similar licences

"li',il,f .',?l',î'J:J'.î,i:ìîii,ll'J"*ïå.|"ïå'ï''iil
Mines Department.

2.9 FORESTS ACT 1949
Mining on State forest land is subject to the Forests Act 1949 under which the Minister of

Forests haiwide powers that complement those of the Mining Act 1971.

Under the Forests Act "forest produce" includes earth, rock, sand, shingle and minerals when
found in or removed from any State forest land or any other land administered by the Minister.

Also, the Minister of Forests has exclusive control and manage.ment of .all State forest land to
ensure balanced use of such land having regard to the protection of the land and vegetation, water
and soil management, the protection óf iñdige lous flora and fauna and recreational, scenic and

scientific purposes (Section 14(a)).

The Minister of Forests has a special position under the Mining Act. Minerals on State forest
land are the property of the Crown and ail such land is subject to the Mining Act.lvlines Division
(Ministry of Lnergy¡ can grant licences to prospect or m.ine. in State forest land. However, such
ii."n."írequire t"h'é.onsãnt of the Ministei of 

-Forests, 
who has a number of options open to him

under the Mining Act. He can:

(1) consent to the Sranting of licences unconditionally.

(2) consent to the granting of licences subject to certain conditions.
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(3) consent to the granting of a licence over only part of the area of application, i.e. withhold
consent from the remainder.

(4) decline consent to the granting of a licence

. Fo_r example, forest sanctuaries are not open to any commercial activity (including mining). All
other State forest land is open to prospecting and mining as long as rhese áci¡vities rrË .orpäiibl"
with the primary forest uses.

_ Applications for prospecting and mining licences are vetted at Head Office, New Zealand
Forest Service, and the appropriate conservancy in which the applicant intends to mine. Based on
conservancy recommendations, conditions to be attached to the mining licence are drawn up.
Generally, these conditions include:
. Exclusion of mining in certain areas.
. Conservancy approval for any works undertaken by the licensee.

' No disturbance to landscape, flora, fauna, archaeological sites (refer to Historic places Act
1980 and 2.10 W¡ldlife Act, and 2.11Fisheries Act).

. Fire precautions and restrictions on water usage.

. Unlimited public access.

. Such extra conditions as are recommended by conservancy.
Coal mining on State forest land is covered by the Coal Mines Act 1979. The Minister of

Forests has similar ri_ghts under this. Act to those under the Mining Act. Thus the granting of any
coa.l mining right ìn State forest land is subject to his consent. Applications for prospäcting Ï.encei
and coal mining licences must be accompanied by a working plan, and all licences have ónditions
attached preventing damage to landscape, flora nd fauna.- 

'

Under Section 21(3) of the Water and Soil Conservation 1967, the regional water board must
consult wíth the Minister of Forests before granting any water right for miñing operations on State
forest land. Conditions are generally associated with wãter qualily (waste andlaier discharge)and
water abstractions for mining operations.

Wh",n operations are proposed jn environmentally sensitive forests, the Forest Service may
require the applicant to prepare an Environmental lmpact Report.

2."10 WIIDIIFE ACT 1953 AND REGULATIONS
This Act makes provision in Section 72(21(a) for regulations to be made for preventing water

pollution from a number of sources.
The Wildlife Regulations 1955 Amendment No. 6 Regulation 434 states that:

rs, or discharge or cause to be put or discharged
waters/ or in a position where it is likely to fall

any waters, any sawdust or sawmill refuse, lime
p dip, flax mill refuse, oil, chlorinated hydrocar-
us or injurious to wildlife or the food of wildlife."

Waters in this context includes salt, brackish, or fresh waters/ or on the coasts or bays and
includes artificial waters.

Breaches of this regulation are punishable by a fine not exceeding $2,000 with $20 for each
day that the offence continues. This regulation applies in addition to p"rovisions in the Water and
Soil Conservation Acl1967 by assisting with non:point sources of poliution which do not require
water rights under that Act (refer Section 2.1.2 water and soil l.egislation).

2.11 FISHERIES ACT 1908 AND REGUTATIONS
Section B3(2[a) makes provision for regulations for preventing pollution from a number of

sources.

. lt makes provision for fines for breach of regulations of $4,000 with $20 for every day the
breach continues.
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Regulation 103 of the 1951 Freshwater Fisheries Regulations apply which states that:

No person shall cast or throw into any water or discharge or cause to be put or discharged
into or placed near the bank or margin of any waters any sawdust or sawmill refuse, lime
(other than agricultural or slaked lime), sheep dip, flaxmill refuse, oil, chlorinated hydrocarbon
pesticide, or any other substance to such an extent as to cause the waters to be poisonous
or injurious to fish or the spawning grounds of fish or the food of fish."

Regulation '104 states that no person shall cast any rubbish or refuse or material of any kind
into any waters or on any riverbed.

Like the Wildlife Regulations these apply in addition to the Water and Soil Conservation Act
1967 controls over water resources,

Acclimatisation Societies (refer Appendix 2)administer these regulations. They apply 500 metres
out from the mouth of any river which comes into their jurisdiction. So these regulations do in
part cover the marine situation.

2.12 HEATTH ACT 1956
Section 60 ol the Health Act 1956 makes it an offence (liable to a fine up to $1,000)to directly

or indirectly pollute the water supply of any local authorities' district in a manner which makes
the water dangerous to health, or offensive or unfit for domestic use. The Director-Ceneral of
Health has the power to remedy any dangerous condition of a water supply and recover the costs
from the local authority.

2.13 LOCAL GOVERNMENT ACT 1974
Sections 392 and 409 make it an offence for local and regional water supplies or watersheds

to be directly or indirectly polluted so as to make the water a danger to human health or offensive.

Nothing in these sections shall derogate from any of the provisions of the Soil Conservation
and Rivers Control Act 1941, Water and Soil Conservation Act 196'1, or the Health Act 1956.

2.14 PUBUC WORKS ACT 1981

Section 27 of this Act provides for "natural material" including gravel, stone, clay, soil, sand,
pumice and limestone o¡" other similar material to be acquired and taken for public work.

Where this involves digging or removing material from a river or stream the catchment
authorities approval must be sought. Such activity must not divert or interrupt the course of the
river or stream.

2.15 CONTINENTAL SHETF ACT 1964

This Act makes provision for licences to be issued for mining of minerals in the seabed of the
continental shelf, i.e. beyond the territorial limits of New Zealand. There is no provision for pro-
tection to the environment nor for conditions to achieve this.

2.16 PETROTEUM ACT 1937
This Act licences prospecting and mining of petroleum. Unlike the Mining Act1971, there is

no provision, for an environmental assessment to be provided with either a prospecting or mining
application, no right of objection conferred on any other party, and few criteria against which an
application can be assessed. The Act does however provide some scope for wider issues to be
considered through the inclusion of other statutory and regulatory consents in the process (section
7(3)).

There is provision for a deposit or bond in respect of both prospecting and mining licences
as security for non-compliance with the terms and conditions of the licence.

The consent of the appropriate Minister is required for entry to the following classes of land
which relate to soil conservation and water management.
. Soil conservation reserves declared under Section 16 of the Soil Conservation and Rivers

Control Act 1941.
. Any part of the foreshore, being the area between the high and low water marks at ordinary

spring tides.
. Any part of the seabed between low water mark at ordinary spring tides and the seaward

limits of the territorial sea of New Zealand.
. The continental shelf.
. Atl land that is part of the bed of a navigable river within the meaning of the Coal Mines

Act, whether vested in the Crown or not.
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All land that is part of the bed of a river (not being a navigable river) or part of the bed of
a lake, if it is held by or on behalf of the Crown, or if the owner cannot be established.

There is provision for regulations to be made to prevent pollution and the removal of pol-
lutants from mining operations and the treatment of water above and below the ground.

2.17 IRON AND STEEL INDUSTRY ACT 1959
This Act vests rights to prospect and mine for ironsands with the Crown in the following

ironsandareas:theWestCoastoftheNorthlslandfromKaiparaHarbourtoWhangaehuRiverand
the West Coast of the South lsland from the Karamea to the Haast Rivers, and in an area of solid
rock containing iron bearing minerals at Waitapu, Nelson.

The provisions of the Mining Act 1971 do not apply and there is no licence procedure for
prospectin8ormining.TheMinisterofEnergymayauthoriseprospectinginironsandareaspro-
vided that any damage is repaired as soon as practicable and the land restored as far as possible
to its former condition.

Prospecting and mining in tidal lands in an ironsand area can only be undertaken with the
consent of the Minister of Transport who may impose conditions to protect any land in the area
or adjacent to it from erosion or other damage.

2.18 GEOTHERMAT ENERGY ACT 1953
This Act makes provision for the control of tapping and use of geothermal energy and for

vesting all such energy in the Crown.
Licences are required to tap geothermal energy and the Minister may delegate the power to

grant licences to any territorial local authority.
There are no specific provisions for protection to the environment in the Act but the Minister

may impose such terms and conditions as he thinks fit, and regional planning policíes could have
considerable effect on resource development.

A water right is required for the abstraction and discharge of water, steam or vapour heated
by geothermal energy and all the water right provisions in the Water and Soil Conservation Act
1967 apply (refer Section 2.1.2 Water and Soil Legislation).

2.19 ATOMIC ENERGY ACT 1945
This Act vests the control of uranium, thorium, plutonium, neptunium and their respective

compounds (prescribed substances) in the Crown.
The Mining Act 1971 applies to the prospecting and mining of these substances by any person

including the Crown. Consequently the water and soil and other environmental provisions in the
Mining Act apply to the prospecting and mining of prescribed substances in this Act (refer Section
2.4 Mining Act 1971).
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3.0 POTENTIAT IMPACTS OF PROSPECTING AND MINING
OPERATIONS ON WATER AND SOIL RESOURCES

The impacts on water and soil resources that may result from prospecting and mining activities
are many and varied. These impacts could occur unless adequate safeguards and planning are
undertaken before, during and after these activities. This section is designed to improve the under-
standing of soil conservation and water management by those involved in prospecting and mining
operations.

Each impact will not necessarily occur in every situation. However, the discussion is intended
to traverse all the likely impacts across the range of mining activities set out below.

3.1 TMPACTS lN THE PROSPECTING AND MINING SEQUENCE
The impacts of mining operations vary in scale and type according to the stage in the mining

sequence. The following description of these stages and Figure 3 indicate the potential scale of
impacts on water and soil resources. However, it should be noted that Figure 3 is a qualitative
assessment only and ranks "worst case" impacts rather than the most commonly occurring level
of impact.

3.1.1 Exploration
Regional geological mapping, reconnaissance geochemical survey and airborne or ground geo-

physical surveys are carried out under exploration licences. They are generally only granted to
mining companies with proven ability, expertise and financial resource.

No earthworks of any type are permitted under an exploration licence and licence conditions
generally restrict the size of samples to less than 5 kg. Other conditions such as prohibiting the
use of machinery will preclude impacts on water and soil resources.

3.1.2 Prospecting
The level of impact on water and soil resources from prospecting activities increases through

three stages of prospecting.

(1) More intensive exploration activities are undertaken in the early stages of prospecting to
locate the extent, shape and intensity of mineralisation. The foiiowing types of activity are
carried out at this stage:
. stream sediment geochemical and pan concentrate surveys.
. soil sample surveys.
. small channel or representative chip samples of outcrops.
. geophysical grid surveys from aircraft or more commonly on the ground.
. investigation of old pits, trenches, tunnels and shafts of previous prospecting and

mining.
. detailed geological mapping.

Potential for impacts on water and soil resources can be moderate in scale at this stage
and arise from vegetation removal and tracking for surveying, disposal of mineral contam-
inated waters from dewatering old pits, tunnels and shafts prior to inspection and resam-
pling, and in remote areas, walking tracks, roads and helipads.

(21 Further prospecting may include:
. trenching or pitting with shovel, crowbar and explosives.
. trenching or pitting with machinery (backhoe) to expose mineralised rock for

examination.
. drilling limited numbers of boreholes to obtain clean samples and cr¡tically test the

prospect downwards.

lmpacts on water and soil resources at this stage are greater than in (1) and may include
ground disturbance and sedimentation from roads and tracks and sample sites.

(3) The next stage in prospecting may include the following activities which are aimed at
proving the value of the mineral resource.
. Grid drilling on a systematic pattern commonly at 50-100 metre intervals.
. Exploration tunnels.
. Bulk sampling (refer Section 7.0 Glossary)to obtain representative samples and under-

take mineral processing tests.
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FIGURE 3: POTENTIAI DEGREE OF ¡MPACT{' lN THE
PROSPECTTNG AND MtNtNG SEQUENCE
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The impact of prospecting activities will vary according to the topography, the nature of the
prospect and the intensity of prospecting. ln steep forested catchments where access is difficult,
the construction of access roads, helipads and drill sites as well as trenching and drilling activity,
are likely to affect water and soil resources, at least locally.

Rock and soil waste from roading and tracking and excavations for bulk sampling will create
potential sediment and chemical sources which may affect the catchment downstream unless han-
dled carefully.

Wastes also arise from some types of drilling, especially diamond drilling, which requires the
use of water and additives such as cutting oils, including diesel and muds. ln general, these materials
are recirculated through settling tanks, so minimising their effect on the water and soil resources.
However, the muds, although in small quantities, require constant renewal to maintain their effi-
ciency and, therefore, if úncontrolled have the potential to affect water resources. The establish-
ment of work camps also creates a potential source of sediment and water pollution unless planned
caref ully.

These impacts will be less obvious in flat locations; however, such areas are usually closer to
population centres and the impact of prospecting activities will be of a different nature. For example,
urban water supplies and instream uses may be potentially affected by sediment from intensive
grid drilling activities and associated roading and ground disturbance.

A limited impact prospecting licence may be issued in lieu of a full prospecting licence to
undertake prospecting of minimum environmental impact. These licences are issued to establish
whether intensive prospecting is justified.

3.1.3 Mining
Mining operations can range in size up to 400 hectares for any one licence and can vary widely

in mining method and environmental setting.
The following list indicates the diversity of mining operations intended to be covered by this

guideline.
. "Hobby" alluvial mining, e.g. portable suction dredging.
. Small scale alluvial mining, e.g. backhoe/screen combination.
. Large scale alluvial mining, e.g. dredging.
. Small scale beach sand mining.
. Large scale beach sand mining.
. Small to large gravel borrow pits.
. Small to large rock quarries.
. Limestone mining (for cement works and lime works).
. Non-metallic opencast mining (clays, phosphate, sulphur).
. Small to large scale underground hardrock metallic mining.
. Small to large scale metallic hardrock opencast mining.
. In situ mining-solution mining (leaching).
. Small to large scale underground coal mining.
. Small to large scale opencast coal mining.
. Offshore mining, e.g. dredging.
. Peat mining.

There are generally many more small mining operations than large ones. While individual small
mining operations may have only a small effect on water and soil resources, collectively they may
have a quite significant effect. This is particularly true where a number of small independent mining
operators are working the same mineral resource in the same catchment.

However, the effects of larger mining operations on water and soil resources potentially have
a much greater and wider impact, which may extend well beyond the actual mine excavation. Land
about the mine may be required for roads, mineral processing plants, workshops, stores, mine
offices, and accommodation, or storage, waste rock disposal and tailings disposal. Water resources
may be needed for mining, mineral processing, domestic purposes and possibly power generation.
The opportunities for employment created by the mine may require new town construction or
expansion of an existing one with increased demand for water supplies and sewage disposal. Power
lines, roads, bridges, railways, airfields and ports may all need to be constructed or upgraded in
association with the mining act¡vity.

All these activities may have widespread and long term effects on water and soil resources
during and after the life of the mine.
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3.2 IAND INSTABITITY AND HYDROLOGICAT IMPACTS
3.2.1 Land tnstability

Potential land instability arising from mining.operations relate principally to vegetation removal,unstabilised drainage channels, uriprotected to'Í1, äu"iurr¡;;;i;ltilä; ¿iñp;.iid-õ;, ,".il;;and tracking.

activity.
Mini discharges. from setfling ponds and other impoundments such astailings d on of th; bed tnJ uánËt-"t-'watercourses. This in turn can causelocalised ion of sediment ¿á*nttiã"r, 

"nlåii"g'ñ"; ö;;ilty, drainage andinstream

I s,tope¡, steep overburden and taitings dumps,
erburden slopes, can cãrlse slipping a;d slump:
es. This process is usually trig¡tereã by intense
quate site drainage and the diversion of storm-

subsidence of old underground mine.workings can have a continuous and long term waterand soil.impact' subsidence mãy also arise tro.n ããñãtoi"äìitfr"-ã;;i|ü;;'åuch greater scate(especiallv where large scale block-caving techniquet;;"'";"d);"ãih;;;h;;h ä;""ry rates fromunderground coal mines are obtained. '
Mi

and soi mentally affect water

rate of ents in excess of the

erosíon ly cause flooding and

3.2.2 Soil Disturbance
Disturbance of a soil.by removal of.its vegetative cover and mechanicat handling affects itschemical, biological and physical properties. Colmmon impaãts associated with soil disturbance caninclude:

. losses of nutrients and organic matter.

' compac-tion and consequent changes in soil structure/ permeabitity, porositv and infiltration
rates affecting moisture holding capacity and thus plani growih. 

-" r----'-'
. surface and mass movement erosion by wind and water.. release of toxic substances.
. detrimental changes in scenic and recreational qualities of an area.

ts can also impede successful vegetation growth.
lneffective rehabilitation, especiatty revegetation, witl have serious consequences on water andsoil resources both onsite and óffsite.-A veg:etative cover ."nii;¡;;;;li;;;-ñ;-ff .ñ¡ b;iid;;

bioJogical and physical characteristics of the sõil which 
"nrur" 

th"t its produãtìïeloìãntial is restored(refer Section 4.5 Rehabilitation Guidelines)
3.2.3 Hydrological lmpacts

. The rainfall pattern of an area, i,e. intensity, duration and time of year, in conjunction withthe type.of terrain and geology, witl.greatjy uné.iitì i.p".t of mining operations. The size ofthe area..being mined in terms-of total-catchment sizã ãnJ ã;;àir¡";;'"¿","iäiiiän ¡n the catch-ment will also influence the total impact of mining opà.itiãit, especially ;fítit"; hu"ce the needfor,planned operations which incorporate measurès io minimise areas exposed anã u;p;oi"¿ì;;and to control stormwater runoff.

, Th" pJesence of communitv and rural water supplies- in an area will necessitate care in thelocation of a mine and in site éontrol of stormwat<irl se¿¡meit ã"¿ *ästärì-ñiíi.ting can render
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surface water unfit for consumption by increasing the concentration of suspended solids, intro-
ducing toxic substances or discharging domestic sewage into watercourses on which a community
may rely.

Diversion of a watercourse away from a mine area can affect the supply of water to a com-
munity if that water is not returned to the watercourse below the mine site. Large-scale mining
operat¡ons also have the potential to disrupt water supplies outside the immediate area, affecting
stock as well as domestic supplies.

Groundwater may also be affected by mining operations disrupting communities' water for
either quality or availability reasons. Underground water quality and aquifers can be affected by
the infiltration of toxic substances and sediment from the mine area and overburden dumps. This
is a real possibility where the groundwater is flowing through the aquifer, especially in areas of
abstraction.

Quantity may be affected by the drawdown caused by dewatering of a mine, both under-
ground and surface. The extent of drawdown is dependent on the transmissibility of the ground.
lf the groundwater is flowing through the aquifer, water supplies outside the drawdown cone of
influence may also be affected.

Mining operations may be competing with other domestic and industrial uses for processing
and water for mineral extraction purposes. Where large operations require large quantities of water
there may be insufficient supplies in some areas. This will be the case where existing privileges
have committed water for irrigation purposes, hence the need to consider water storage.

Peat resources can serve an important hydrological role by attenuating flood flows, storing
water for low flow periods and acting as a filter to regulate water quality. Disturbance to these
characteristics by drainage and extraction may potentially have widespread impacts hydrologically
(refer 5.2 Peat Mining, A Wetlands Guideline and Peatlands Policy Study NWASCO 1982).

tMpAcTs oN BtoLoGlcAL, sclENTlFlc, scENlc AND
RECREATIONAL VATUES

3.3

3.3.1 Aquatic Ecosystems and Fisheries

The impact of mining operations on aquatlc ecosystems and fisheries depends on the scale of
the operations, the size of the water resource concerned and the quality of the aquatic ecosystem
or fishery. However, even small scale operations may affect a particular area, e.8-. spawning grounds
or a rare'fish habitat. Fisheries can be affected by untreated discharges of runoff, sediment, domes-
tic sewage and dewatering and processing wastes which may contain toxic substances.

Discharges containing high suspended solids concentrations and high turbidities may:

. directly affect fish by killing them or reduce growth rates and disease resistance.

r pr€v€1'ìt successful development of fish eggs and larvae; spawning grounds of salmonids are
especially prone to damage from finely divided solids.

. modify natural movements and migrations of fish.

. reduce food available to fish.

. affect the efficiency of methods of catching fish.

Altered flood intensities can dramatically alter the spawning success of some native fish, e.g.
whitebait.

Toxic substances/ as well as changing the chemical and physical properties of water and stream
bottom sediments, may kill aquatic lìfe by poisoning, or reduce the viability of fish and shellfish
populations and alter their resistance to stress (refer Sections 3.5.2-3.5.4 Acidic and Alkaline Dis-
charges, Cyanides, and Heavy Metals, and Alabaster and Lloyd 1980).

Watercourse diversions and large abstractions for processing can directly affect aquatic eco-
systems and fisheries (for fish, artificial channels are no substitute for natural channels). There can
aiso be downstream 

"ffe.tr 
if the diverted flow is not returned to the original watercourse below

the mine site. Reduced flow causes toss of habitat, alters temperature regimes, reduces water depth
and current velocity and may restrict fish migration, and produces other impacts on the quality
of stream habitats.

Vehicles crossing, travelling or working in watercourses may. disturb spawning gravels and
damage habitats. Thãse actioni may have greater effects on fisheries than the actual mining
operations.

Disturbance to the banks of watercourses and the riparian vegetation will affect food sources
for aquatic organisms and the temperature by reducing shade and protective cover. Hence the
need for watercourse protection areas.
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3.3.2 Wildlife
Forest, riverine, estuarine and coastal environments provide the habitat for a wide variety of

wildlife which-may be dependent on several ecosystems for their survival. lmpacts. on part of 
'the

system.may affect the life cycle of particular species. Areas with wildlife values may also have
mineral values. For example, peat swamps and estuaries for peat, peatwax or coal, coastal envi-
ronment for sand,_gold, phosphorite, or hydrocarbons, rivers for alluvial deposits and forests for
the whole range of deposits referred to in Secticn 3.1.3. The quality of an aréa as a wildlife habitat
prior to mining has a bearing on the importance of impacts on wildlife. Mining may affect wildlife
by:
. reducing the size of the habitat.
. removing the vegetation and radically altering the habitat.
. producing noise at the site, driving wildlife away from it.
' affecting food sources through disturbance to bed and banks of streams and changes in water

quafity and temperature (refer Section 3.3.1 Aquatic Ecosystems and Fisheries).
Coastal sand mining can have major impacts on coastal wildlife habitats by completety changing

the physical character of the area (topography and vegetation cover) and-hence the habitaf oñ
which the wildlife depends, e.g. estuarine areas (refer Section 5.'l in the Coastal Zone).

Discharges of mining wastes (toxic, septic, sediment, or oils) into watercourses, estuarine areas,
lakes, or wetlands may destroy habitats of aquatic birdlife and fish.

. ..D-ewate¡ing of large-.areas underground or on the surface (e.g. for coal deposits) will affect
wildlife habitats, especially in estuarine and wetland situations by altering the gróund water table.

3.3.3 Scientific, Scenic and Recreational
lmpacts of prospecting and mining activities on scientific, scenic and recreationat values will

vary depending on the. quality of an area for these purposes and the scale of the operation. Large
scale. opencast mining has potential for widespread detrimenral impacts if an area ii highly valuãd
for these reasons.

in Sections 3.3.1 and 3.3.2 will also reduce the popularity
r and its margins either directly for scientific srudy, fishin¡j,
camping, picnicking or tramping. lt should be noted that

value may be associated with both good and difficult access,
and shingle resources and inaccessible bush clad mountain

lf the scientific, scenic or recreational values are low at the mine site, then the direct impact
of mining operations will be nil. However, the effects of mining may be widespread downstr'eam
and impact on those values elsewhere, either during the mining operations oi many years after-
wards. Stream discharges of sediment and heavy metals and eroslon scars from roadiñg come into
this category.

ot *ilf,i:ï:fiîll'åË'J¿
th s and frequency) and
Tr allows the spread of
scenic and recreational values.

Past mining has recreational and historic value. There is potential for similar value to be assigned
to current mining by future generations, but the impacts on water and soil values must be avolded
or minimised under all circumstances.

Areas of scientific value could be destroyed by mining operations. For example, some coastal
sand deposits, raised beaches and marine terracer have value as geological benchmarks with inter-
national scientific significance.

3.4 IMPACTS OF SOTID WASTES
Wastes arising from prospecting and mining activities comprise both solid and liquid materials.
The discharge of liquid wastes is regulated by water rights. Solid wastes are not and require

careful planning of the mining operations to avoid or minimise impacts on water resources (iefer
Section 2.1 Water and Soil Legislation).

Solid wastes arise from the various stages in the mining sequence but
largely comprise all tailings, overburden (soil, rock stockpiles and-miner iles,
workshop plant wastes (oil), dust, sludge, slurries and sand from processi trol
is usually the control of surface water, revegetation and jùdicious location with respect to
watercourses.
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3.4.1 Roading and Overburden Dumps
Roading can be a widespread and continuous source of solid wastes (compared with the mining

wastes which are more site specific). Sediment and slash arise from roading during construction
and provide a continuous source of waste if drainage is inadequate. The effect will depend on the
terrain, geology, climate and vegetation through which the road passes (refer to Section 3.1 lmpacts
in the Prospecting and Mining Sequence).

Any stockpiles of overburden, soil, rock and mineralised rock will be potential sources of
sediment and toxic substances if not given adequate vegetative cover and drainage. lf not properly
planned, stockpiles could affect watercourses by diverting them or providing sources of wastes
which will wash into natural water.

Coal stockpiles are a potential source of coal fines which may affect fisheries (refer Section
3.3.1 Aquatic Ecosystems and Fisheries).

All these sources of solid wastes may be water or airborne from the mine site itself, or during
transport.

3.4.2 Tailings
Tailings will comprise relatively inert alluvial material (dredge tailings) or material containing

toxic or acidic substances from processing (mill tailings); both have very different impacts on water
and soil resources.

Dredge tailings will often be bulkier than the in situ material and potentially render the area
a waste land unless deliberate attempts are made to enhance it for productive use. Such tailings
also may have an impact on river hydrology. For instance, their placement may result in major
channel readjustment or diversion.

Mill tailings containing toxic or acidic substances from mining and processing operations may
be in the form of sludge, slurries and sand. They can lower water quality. This will occur if runoff
from them is not controlled, or their position is such that harmful substances can wash into natural
water. To minimise such impacts, tailings dams need to be located and constructed with proper
geotechnical advice to ensure their stability and safety (refer Sections 4.6.1-4.6.2 Tailings, and Sludge).

TMPACTS Or LtQUtD WASTES3.5
This section is concerned with the potential impacts of discharges and their possible pollutants,

which can enter water bodies as a result of prospecting or mining activities. Such discharges are
invariably high in suspended solids and are turbid.

Depending on the site and types of operation involved, other pollutants such as toxic and
acidic substances may be present.

Point discharges such as intercepted groundwater, effluent from processing plants, confined
tailings dumps and staff facilities can have a detrimental effect on the quality of surface and ground-
water. The impacts of point discharges are easily identified and can be regulated through the water
rights procedure, water classification and other enactments, e.g. by lnternal Affairs (Wildlife), Fish-
eries, Health, Transport (oil). Conditions attached to water rights by regional water boards will
depend upon the scale of the discharge and the uses of and dilution achieved in the receiving
water, Each right will be treated on its merits.

Non-point discharges are largely site dependent and can consist of:
. stormwater runoff.
. groundwater seepage, i.e. from and to groundwater.
. leachate from unconfined tailings dumps.
. accidental spillage of chemicals outside controlled areas.
. oil and other pollutants from workshop areas.

lf not recognised and treated, these discharges can pollute natural surface waters to the extent
that they cannot support aquatic life and render both surface and groundwaters unfit for human
or animal consumption. This may ultimately affect farming practices, community life, wildlife and
recreational values over a considerable area. Such discharges are straightforward to deal with at
source, but once dispersed are very difficult to rectify.

The following water pollutants are those most likely to arise from mining operations in New
Zealand and they are discussed in terms of their source within the prospect or mine area and their
potential impacts for human use and aquatic life.

3.5.1 Suspended Solids

Suspended solids usually enter water from unprotected roading, tracking and site develop-
ments as non-point sources of pollution. This occurs during rainfall, when interception drains have
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not been constructed, or as a result of slipping or erosion. The amount of suspended solids enter-
ing watercourses will depend also on the local geology.

The main point discharge sources of suspended solids include quarry and pit runoff, screening
and process water, general site runoff and dumps. High suspended solid concentrations are char-
acteristic of dredge mining and conventional sand and shingle extraction methods in watercourses.
Poirrt <lischarges should be regulated by water rights.

Excessive suspended solid concentrations may be harmful to aquatic life, especially for long
periods, in many direct and indirect ways (refer Sections 3.3.1-3.3.3 Land lnstability, Soil Disturb-
ance, and Hydrological lmpacts).

Toxic substances, e.g. pest¡c¡des and heavy metals, can attach to suspended solid materials,
e.g. clays, and organic material, contained in natural water. The extent of attachment will depend
upon the toxic substance in question, the water chemistry and the nature of the solids. Under
some circumstances/ attached toxicants may be re-released directly into the water/ e.g. mercury
as methyl mercury by bacterial action, and chromium by lowering of pH, or directly into the food
chaìn by irtgestion of contaminated sediments by sediment feedèrs. Estuaries and iakes are espe-
cially at risk because they can act as sinks for suspended materials.

Suspended solids c4n affect the appearance of water and make it muddy-looking. Very low
c.oncentrations may make a significant visual impact on an otherwise clear water body, especially
during low flow periods. The significance of this will depend on the length of time 'tnuddiness;'
is apparent.

While the majority of water supply authorities treat raw surface waters/ the presence of sus-
pended solids may increase plant operational and treatment costs. In addition,-water may flow
through river gravels into aquifer recharge zones or infiltration galleries. Increased suspended
solids load at low river flows could result in deposition in these gravels, leading to blockage and
depletion of water supplies.

3.5.2 Acidic and Alkaline Discharges
Discharges which could affect the natural pH of the water would arise from:

. the mining of sulphidic ore bodies or coals, i.e. from waste rock, tailings and coal or ore
dumps. Such waste streams could be highly acidic.

. water treatment processes.

. pH modifiers in the flotation process.

These should all be controlled as point discharges through the water right process.

Acidic waters, i.e. those below pH 6, are undesirable as a raw water supply for potable use
because of corrosion to water works structures, distribution lines and household plumbing. They
can also cause dissolution of undesirable heavy metals contained in metallic reticulation systems.
High or low pH supplies require treatment to acceptable levels thereby increasing the cost to the
consumer.

There is no definite pH range within which a fishery is unharmed and outside which it is

damaged, but rather there is a gradual deterioration as the pH values are further removed from
the natural range (refer Alabaster and Lloyd 1980). Where possible, fish avoid waters having extreme
pH values but other aquatic organisms may be unable to do so.

Aquatic organisms can tolerate alkaline conditions, i.e. up to about pH 10, for short time periods,
i.e. a few hours, and some waters may achieve such a pH during the afternoon in summer as a
result of photosynthesis; stress of sensitive species, i.e. salmonids, will be noticeable however.

Acid conditions are more likely to pose problems and waters with values below pH 5 are very
unlikely to provide a healthy aquatic environment (refer Appendix 1, Table 2). The pH of a dis-
charge from sulphide containing ores can be as low as two.

One major effect of pH of water to aquatic life is its action on the toxicity of other substances-
some substances may only be of concern under certain ranges of pH.

3.5.3 Cyanides
Discharges of cyanide arise from mining process operations using a cyanidation process, i.e.

from hcap lcaching and vat proccssing, for gold and silvcr rccovcry. Both typcs of proccss could
result in a point discl'rarge of cyanide which would contain nretallocyanide cornplexes of various
stability and toxicity, e.g. those oÍ zinc and cadmium are not stable (but exceedingly toxic) and
dissociate rapidly to produce HCN in near neutral or acidic environments; the iron cyanides are
stable but photo-decompose to produce "ftee" cyanide (refer Section 7.0 Glossary).

Cyanide exhibits toxicity to both humans and aquatic organisms, the latter occurring at extremely
low concentrations. However, cyanide is readily destroyed by treatment with chlorine under alka-
line conditions but it should be noted that chlorine itself is very toxic so an adequate standing
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period will be required prior to discharge. Cyanide can also decompose microbially in water bodies
and waste treatment systems when present at low concentrations. For example, in sewage treat-
ment systems up to 2 mg/l and 30-40 mg,/l CN- in activated sludge plants and percolating filters
respect¡vely, can be degraded without affecting plant performance.

3.5.4 Heavy Metals (Base Metals)
This category includes such heavy metals as arsenic, cadmium, chromium, copper, lead, mer-

cury, nickel and zinc. They may be present in water wherever base metals are mined and more
especially if acidic waters are permitted to flow past finely ground material containing such metals.

There is a possibility of non-point discharge of heavy metals from exposed cuts. These will be
from dumps (including ore concentrate piles and tailings), processing wastes, the mine itself and
possibly rehabilitated land. However, the main discharges will more likely be as point sources which
can be regulated through water rights.

Some heavy metals, e.g. copper and zinc in trace quantities, are essential to life and will be
encountered naturally at such levels in water bodies. However, at higher concentrations they may
be toxic to animals and plants or impart unacceptable tastes to potable water (if the supply authority
treats raw water by flocculation processes this may considerably reduce the concentration of heavy
metals).

Heavy metals can be toxic to aquatic life at very low concentrations, and can affect growth,
feeding, reproduction and behaviour at even lower levels. For mining operations involving dis-
charge of heavy metals to the aquatic environment, stringent standards are necessary for the pro-
tection of aquatic life. The toxicity of heavy metals is highly dependent on water chemistry (especially
pH, hardness, temperature and dissolved oxygen concentration) and the presence of suspended
solids, organic material and other toxic substances. Some heavy metals may be accumulated through
the food chain and although not directly toxic to higher organisms at low concentrations, may
affect them either via, or by eliminating, their food source. They may also accumulate in sediments
and find their way into the food chain via animals dwelling and feeding in contaminated sediments.

3.5.5 Processing and Waste Treatment Chemicals
This section includes pollutants not described above, viz:

(a) ln processing; frothers, collectors, e.g. xanthates, depressants, pH modifiers, dispersants.

(b) ln waste treatmenÇ flocculating agents, e.g. alum, ferrous sulphate, polyelectrolytes, pH
modifiers.

The range of chemicals is large and cannot be treated in any detail here. Their effects on the
aquatic environment and potability of a receiving water will vary and the international literature,
e.g. EPA 1975; Smith and Keet 1980, and chemical companies should be approached for details.
Most would be present in low concentrations and be discharged (if at all) via point discharges,
which can be regulated through water rights.

For further information on liquid discharges consult the reference section.

3.6 IMPACTS ON MAORI CUITURAI VALUES
Sections 3.2-3.5 outline water and soil impacts which could impinge on Maori cultural values

with respect to their lands, estates, forests and fisheries. (See section 2.3 Treaty of Waitangi Act).
Fishery resources are an integral part of Maori cultural life. Traditional food sources are essen-

tial to the integrity of Maori cultural patterns; they are not just delicacies, but have significance
of their own. The land and foreshore of the Maori fishery resource are deemed to be part and
parcel of the Maori fishery environment. This belief extends to the use/ control, preservation and
status of the land which affects their fishery.

ln applying legislation with respect to prospecting, mining and associated activities, the Maori
belief is that checks and balances necessary for the healthy growth and reproduction of all the
harvestable species of a fishery resource must be maintained to prevent damage to cultural values.
The use of "rahui" (traditional conservation methods) exemplifies the application of this belief by
Maori communities.

Through this trusteeship, "taonga katoa" will be protected.

3.7 IONG TERM SITE STABILITY
The long term site stability of any prospecting and mining activity will generally reflect the

care taken in planning and carrying out the whole mining sequence and the rehabilitation of the
disturbed area.
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Unplanned or haphazard rehabilitation can have serious detrimental effects on water and soil
resources lasting many decades.

The amount of compaction required on backfilled areas is dependent on the physical nature
of the material being backfilled and can be critical. Undercompaction can result in subsidence or
slipping and slumping of the backfilled material; overcompaction can reduce the infiltration and
permeability of this material and also cause slipping or slumping, resulting in drainage and erosion
problems in the upper layers and on the surface. The degree of deep ripping and the water content
on compaction willalso affect the long term site stability of the mined area. Unplanned subsidence
from underground mining can have severe consequences on the surface of the land.

Steep or excessively long slopes with no drainage provisions can also result in erosíon of the
rehabilitated land causing siltation and water quality problems in watercourses. lneffective reve-
getation can have a similar effect.

. Water.quality in watercourses and groundwater in the vicinity of, and in some cases at great
distances from, the rehabilitated area, can be affected by lçachate from toxic or acid-forming
material in the backfilled area, especially if the location of thi's material within the backfilled areã
has not been controlled.

Failure of permanent water impoundments, tailings or waste rock dumps, or large scale slump-
ing or sliding of backfilled areas can have widespread results, affecting not onlylater and soil
resources but also public safety, in some instancer for considerable distances from the rehabilitated
area.

Sound design, long term maintenance and surveillance of mined areas is the key to long term
stability and is an intrinsic part of mine planning and rehabilitation.
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4.0 GUIDETINES TO MINIMISE IMPACTS ON WATER AND
SOIL RESOURCES

PTANNING AND MANAGEMENT GUIDETINES4.1

4.1.1 The following checklist is an essential first step towards establishing whether impacts will
result from the proposed operations and what those impacts might be.
. Early identification of soil conservation and water management issues.

. Survey of environmental baseline conditions.

. ldentification of specific sensitivities with respect to soil conservation and water man-
agement on-site and downstream.

. Establish cooperation, communication and dissemination of information to establish
an effective ongoing dialogue with local and central government licencing and regu-
latory agencies and the general public.

. Establish means of minimising impacts on water and soil resources within the investi-
gation programme.

. ldentify constraints that soil conservation and water management will place on recov-
ery of the geologically estimated mineral reserve.

. Design the mining operations to minimise impacts on water and soil resources and
provide for effective rehabilitation.

. Develop a contingency plan.

4.1.2 Figure 4 shows how investigations of water and soil issues can be integrated into the stages
of development of a mine with other environmental matters and shows the relationship
between investigation of environmental matters generally and the geological, mine engi-
neering and geotechnical investigations that are required as work on the proving of a mine
proceeds.
. For example, during the early stages of the drilling programme, basic data on surface

hydrology, water quality and groundwater can be collected. When a prefeasibility
study is undertaken as part of the prospecting stage, water and soil impacts already
identified can be evaluated. Environmental baseline studies and analysis are required
as part of the environmental assessment at this stage and will assist in designing prev-
entative measures to protect water and soil resources during the mining stage.

. Early and comprehensive planning is the key to minimising impacts on water and soil
resources. The soil conservation and water management issues discussed in Section
3 must become integral considerations at the time of technical and economic planning
of the operations. lf the guidelines that follow are applied at the outset of planning
for the prospecting or mining operations and through the mining sequence, impacts
on water and soil resources and their various uses can be minimised.

. ln the course of planning and establishing most types of surface and underground
mining act¡vity it is inevitable that the prospective miner will need consents under
some or all of the legislative framework outlined in Section 2.0. Those government
departments and local bodies responsible for administering the provisions of this
legislation must ensure that the proposed activities will be in compliance with the
relevant legislation before approval to the proposals can be given.

. To assist this process and prevent unnecessary delays it is obviously desirable for these
regulatory authorities to be supplied with comprehensive and reliable information on
the proposed mining activities. This should ideally take the form of a management
plan.

4.1.3 A comprehensive and carefully prepared management plan would assist mine planning,
establishment and management, and facilitate evaluation of the proposals by regulatory
authorities.
However, the type of information contained in a management plan will be required by
more than one agency. It would therefore be advantageous for applicants to discuss doc-
umentation of environmental matters with the agencies concerned at an early stage.

A comprehensive management plan would deal with the matters set out below.
(1) A description of the type and method of mining operations and proposed engi-

neering techniques, anticipated annual and total production and the major equip-
ment to be used for all aspects of these operations.

35

Water & soil management publication no. 9 (1983)



FIGURE 4¡ STAGES OF DEVETOPMENT OF A MINE
(Ref,: Mines Division, Ministry of Energy)
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(2) lnformation regarding the construction, modification, use, maintenance and removal
of the following facilities (unless retention of such a facility is necessary):

. Dams, embankments and other impoundments.

. Drainage cutoffs and watercourse diversions.

. Topsoil, subsoil and overburden handling and stockpiling areas.

. Winning, handling, storage, cleaning and transportation areas and structures.

. Spoil and waste removal, handling, stora8e transportation and disposal areas
and structures.

. Mine facilities.

. Processing plant facilities.

. Roads and tracks.

. Water pollution control facilities.

Measures to be taken to prevent subsidence of underground mines causing damage
on the surface and restricting potential landuses, and the measures to be taken to
minimise the effects of planned subsidence.

(4) A description of the rehabilitation proposals with an indication of the final landuse
aimed for after mining ceases, and including details of-
. the timing of completion of each major step in the rehabilitation programme.

. backfilling, soil stabilisation, compacting and grading, with contour maps or
cross-sections that show the anticipated final surface configuration of the
rehabilitated land.

. removal, storage and redistribution of topsoil, subsoil and other material.

(5) A revegetation programme drawn up in consultation with the land administering
agencies including description of the

. schedule of revegetation.

. species and amounts per hectare of seeds and seedlings to be used.

. methods to be used in planting and seeding.

. mulching techniques and irrigation (if appropriate).

. measures to be used to determine the success of revegetat¡on, i.e. a pro-
gramme of managed landuse including fencing, water supply and continuity
of management.

. monitoring of vegetative and soil conditions to evaluate success of revege-
tative programmes.

. a maintenance programme.

(6) Details on the control of surface and groundwater drainage into, through and out
of the proposed mine area.

(7) Proposals for the treatment of surface and groundwater drainage from the area to
be affected by the proposed activities and proposed quantitative limits on pollu-
tants in such discharges.

(8) Details on the monitoring programme to be followed to detect changes in hydrol-
ogy and water quality during and after mining operations to be drawn up in con-
sultation with the regional water board.

(9) Technical information on the design, construction and operation of each proposed
sedimentation pond, water impoundment and processing waste dump, dam or
embankment within the proposed mine area.

(10) A statement on the means by which the proposed operation will minimise dis-
turbances and adverse impacts on fish and wildlife and related environmental and
recreational values during mining and rehabilitation operations and how enhance-
ment of these resources will be achieved where possible.

(1 1) Details of a contingency plan for failures to protection measures and emergency
discharges.

(3)
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4.2

(12) Refer to Section 2.4 Mining Act and Section 2.2 Environmental Protection and
Enhancement Procedures for requirements as to environmental impact assessment
and reporting. The issues dealt with above should form the basis of the environ-
mental reporting process.

ACCESS GUIDELINES

4.2.1 Roading

(1) Roading should be planned and implemented with regard to catchment topography, general
drainage conditions, landscape, climate and done in conjunction with ihe catchment
authority. Where impacts are likely to be great, the need for roading should be assessed
and alternative access used which is appropriate for the circumstancés.

(2) Roads should be located to minimise the risk of debris, vegetation, slash and spoil entering
watercourses by the retention of vegetative buffer strips adjacent to roads. The need to
avoid unnecessary crossing of watercourses and erosion prone areas should be considered
equally with appropriate shape, alignment and safety factors. Roads should generally be
kept clear of watercourses.

(3) Where borrow and waste areas are used they should be located and maintained to avoid
erosion or movement of spoil into watercourses.

(4) Cut and fill slopes should be stabilised by appropriate measures, e.g. seeding, compacting,
or benching, or a combination of these.

(5) Waste material from excavations or any organic debris from road line clearing should not
be placed in watercourses or in a position where it could easily enter watercourses, or
lead to instability. Where this is unavoidable the watercourse should be cleared as soon as
possible.

(6) Culverts and cutoffs should be provided to lead water safely away and to prevent undue
concentration o flow and scour of wate tables and fills. Debris should be kept well clear
of water tables and culvert inlets.

(7) Culverts should be designed to allow the passage of migratory fish.

(8) Permanent crossings should be designed having due regard to risks to downstream
development from any overtopping or failure of structures. 1NA: crossings which dam or
divert a watercourse will require a water right from the regional water boãrd, if a structure
is involved which obstructs the watercourse prior approval from the catchment board will
be required, or if the crossing has minimal effect on the watercourse a general authorisation
might exist).

(9) The use of fords, with permanent materials such as concrete, or gabion mats, should be
encouraged to minimise the collection of slash or other debris and to provide minimum
impediment to migratory fish.

(10) Crossings should all be constructed to cause minimum disturbance to banks, protection
areas and existing watercourses. Wherever practicable, crossings should be made at right
angles and not along the watercourse.

(11) lt is desirable that vehicular traffic does not use watercourses for access purposes especially
during the fish spawning season,

(12) Fish will spawn in most watercourses so crossings should be designed to cause minimum
disturbance to bottom gravels and there should be no disturbance to the banks or bed of
watercourses during the fish spawning season.

(13) lf disturbance to watercourses is unavoidable because other options would create greater
impacts, then proposals should be referred to the catchment authority and local accli-
matisation society for advice. Spawning gravels should be identified and replaced durirrg
rehabilitation following disturbance.

(14) Maintenance of road surfaces, water tables, cutoffs, culvert entries and exits should be a
continuing operation.

(15) Upon the completion of use, temporary roads should be left in a state providing for ade-
quate drainage and soil stability, without the need for continuous maintenance, or obli-
terated and revegetated.
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4.2.2 Tracking

(1) Tracks should generally be planned, constructed and_ maintained in consultation with the
catchment autñority, to prevent soil disturbance which leads to accelerated erosion. Exces-

sive tracking should be avoided and generally kept clear of watercourses by retention of
vegetat¡ve buffer strips adjacent to them'

(2) Adequate provision should be made at regular intervals along each track using cutoffs for
drainage of runoff onto safe disposal areas.

(3) Cutoffs should have sufficient capacity to take stormwater and should allow for any silt
which may be deposited. lnspections should be made periodically.

(4) Adequate maintenance to prevent scour of the track surface, water tables and fill is required.
Culverts should be kept clear to ensur€ that water is lead away safely without causing
erosion.

(5) Temporary tracks should be left in a condition that provides.for adequate drainage and
soil stability without continuous maintenance. Where practicable and necessary, temporary
crossings should be removed. Revegetation should be considered and slash may be used
to provide cover, ensuring however that it does not enter watercourses.

4.2.3 Helipads

(1) Helipad sites should be carefully chosen, the minimum size necessary for active use, and
should generally be kept well clear of watercourses and erosion prone areas by the use of
vegetative buffer striPs.

(2\ Cut and fill slopes should be stabilised by appropriate measures, e..8. t"Sling, compacting
or benchingt or a combination of these. Careful consideration should be given to pre-
venting the introduction of exotic plants or weed species.

(3) Adequate provision should be .made for drainage of runoff onto safe disposal areas to
minimise scour and sediment laden runcff entering watercourses.

(4) On completion of the period of active use, helipads should be left in such a state as to
provide for adequate drainage and soi! stability without continuous active maintenance.

4.3 |NVEST|GATION, PROSPECTING AND PROVING GUIDELINES

4.3.1 Site Development

(1) Within the constraints of the investigation prog.raTmg the location of a1l prospecting sites

should be carefully chosen and should generãlly be kept well clear of watercourses and

erosion prone areas.

(2) Prospecting methods shoutd be chosen to ensure that there is minimal vegetation and soil

disturbancð leading to accelerated soil erosion, sedimentation or contamination of water-
courses from waste materials'

(3) Site development/ i.e. vegetation .removal. and ground disturbance, should be planned.to
minimise tÉe area of unp"rotected ground at any one time. A drainag.e system should be

designed to cope with all possible surface water and that generated by the investigation
or piospecting activity. Vegetation removed should be kept well clear of watercourses.

(4) Where chemically reactive rocks are exposed by investigation and prospecting activities
and there is potential for contamination of water and associated biological resources:

. trenches and pits should be backfilled and possibly sealed'

. surface waters should be diverted around stripped, trenched or pitted areas.

. contaminated waters should be collected and treated.

4.3.2 Augering
With the exception of hand sampling, augering is the least disruptive prospecting method. Pro-
viding care is tåken to avoid wateicourses,ihe effect on soil and water resources will be negligible.

4.3.3 Drilling

(1) The drilling programme should be planned and.carrìed out so that there is minimum dis-
turbance tó soil and no interference to the banks of any watercourse. The necessity for a

water right should be checked with the regional water board.
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(2t Drilling fluids should be recycled where possible and drilling effluent permitted to setrte
and treated where necessary prior to any discharge which may require a water right.

(3) A substantial soakpit should be provided to contain all waste drilling fluid materials (espe-
cially oils) and rubbish. These should not be discharged to water. Vegetable oils should be
used where possible.

(4) Topsoil, subsoil and spoil should be stockpiled separately in such a manner as to prevent
their movement into watercourses.

(5) Following completion of the drilling programme and the removal of equipment from the
site, the area should be cleared of debris, smoothed out, drill holes capped or filled and
topsoil replaced and revegetated with suitable species. lf in a forest park oi reserve, consult
with the administering agency.

4.3.4 Trenching (Costeaning)

(1) The location of trenches should be planned to minimise soil disturbance, avoid water-
courses and where possible proceed across slope to prevent excessive erosion. ln general,
trenches should not exceed one metre in width.

(2) Topsoil, subsoil and spoil should be stockpiled separately in such a manner as to prevent
their movement ¡nto watercourses. Trenches should be filled in after prospect¡ng is com-
pleted, compacted, graded and the topsoil replaced and revegetated.-

4.3.5 Pits and Shafts

(1) The location of pits and shafts should be planned to minimise soil disturbance and avoid
watercourses. ln general, sampling pits should be limited in size to two metres square.

(2) Topsoil, subsoil and spoil should be stockpiled separately in such a manner as to prevent
their movement into watercourses. Pits and shafts should be filled in after prospecting has
been completed, compacted and the to¡ soil replaced and revegetated.

(3) Where there is a likelihood that water pollution may result over time, pits and shafts should
be sealed, quite apart from safety reasons.

4.3.6 Bulk Sampling
Bulk sampling by open cut is potentially the most disruptive of all the proving techniques,

especially if the prospect is concerned with a low grade ore when a large sample would be required.
Cenerally, this sample would be transported some distance for testing (proving) and would not be
available for rehabilitation (refer section 4.4 Mining Guidelines).

(1) Applicants for a prospecting licence should describe any bulk sampling operation in detail,
with volume and number of samples to be taken, whether treatment will take place onsite
or elsewhere, and details of the disposal of waste material from the bulk sample.

(2) Where it is impracticable to use the sample for backfilling, bulk samplÍng should be designed
to leave a naturally drained area. Where practical, consideration should be given to teiting
on-site.

(3) Topsoil, subsoil and overburden should be stockpiled separately in such a manner as to
prevent their movement into watercourses. Following removal and testing of the sample
the excavation should be backfilled, compacted, graded, the topsoif replaced and
revegetated.

(4) Where large bulk samples are proposed refer to Section 4.4 Mining Cuidelines.

4.3.7 Adits

(1) The location of adits should be planned to minimise soil disturbance and avoid watercourses.

(2) Spoil removed from adits should be stockpiled in such a manner as to prevent its move-
ment into watercourses (refer section 4.5 Rehabilitation). Adits should be sealed off per-
manently after evaluation.

4.3.8 General

(1) The lowest adit will usually be used for drainage. lf this water contains toxic substances,
treatment will be necessary. Consultations with Mines Division, MOE and the regional
water board should precede any sealing of adits, shafts or drives.

(2) Groundwater intercepted as a result of drilling or driving pits, shafts or adits will need to
be discharged in accordance with any general authorisation or may require a water right.
Consult with the regional water board (refer Water Monitoring Cuidelines).
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4,4 MINING GUIDETINES

4.4.1 Site Development

(1) Prior to the commencement of operations a detailed topographic plan of the area should
be prepared showing existing surface features and slopes and the proposed location of
excavations, topsoil, overburden and spoil dumps, access tracks, sediment control meas-
ures, water treatment facilities, drainage and watercourse diversions, and the proposed
surface contours to which the land will be rehabilitated progressively during operations,
i.e. the final condition of the land after mining ceases (refer section 4.'l Planning and Man-
agement Guidelines and 4.5 Rehabilitation).

(2) All access roads, both temporary and permanent, within the mine area should be con-
structed so as to minimise soil erosion. Adequate provision should be made at regular
intervals along each road for the drainage of runoff onto safe disposal areas. Where tracks
cross natural watercourses the crossings may need to be protected from erosion and mini-
mise disturbance to fisheries (refer section 4.2.1Roading).

(3) Appropriate sediment control measures should be provided to minimise increases in sil-
tation and runoff to areas outside the mine development.

(4) All surface drainage from the disturbed area including dumps and areas in various stages
of rehabilitation and revegetation, should be passed through a sedimentation pond or a
series of sedimentation ponds before leaving the mine area.

(5) Where necessary to minimise erosion, reduce the volume of water to be treated, or to
prevent or remove water from contact with acid forming or toxic forming materials, over-
land flow, shallow groundwater flow and flow in ephemeral streams should be diverted
away from disturbed areas prior to mining by means of temporary or permanent diversions.

(6) The construction of all sediment control measures and stream channel diversions should
be to an engineer's design. For most watercourse diversions and dams a water right will
be necessary (in some cases general authorisations apply). Contact the regional water board
and local territorial authority for their requirements as these could vary regionally.

(7) ln the interests of protecting downstream water quality and rninimising siltation of water-
courses, adequate protection areas of undisturbed vegetation should be preserved along
all watercourses. The appropriate width for a protection area will vary with topography,
geology and local weather patterns. Consult the regional water board in the area.

4.4,2 Soil and Overburden Removal and Stockpiling

(1) The degree of care taken in the identification and handling of the topsoil and subsoil
present on a proposed mine area will determine the success of rehabilitation of the land
disturbed in the mining operation.

(2) The following soils information should be collected and evaluated prior to any ground
disturbance, to assess the potential impacts on soil qualities and the most appropriate reha-
bilitation techniques:
r fi soil survey of the area at an appropriate scale.
. Soil physical properties including physical descriptions from soil survey, field meas-

urement of infiltration, penetrometry and associated soil moisture, permeability, mois-
ture holding characteristics, compaction and engineering properties.

. Soil chemical properties including levels of nutrients, toxicities and salinity.

. Soil biological and biochemical properties including earthworm count.

. Analysis of overburden from drill logs and core samples to assess for toxicity, sul-
phides, swelling clays, organic accumulation, abnormal pH.

Consult with the local catchment authority, DSIR Soil Bureau and Ministry of Agriculture
and Fisheries, in addition to Mines Division, MOE.

(3) Before disturbance of an area by drilling, blasting, mining, roading or other surface dis-
turbance, topsoil and subsoil and the individual overburden strata, should be removed and
handled separately and progressively returned to their original position in the geologic
sequence, unless, in the interests of assisting rehabilitation, a change in order of replace-
ment is necessary.

(4) After removal, topsoil should either be immediately redistributed on a suitably prepared
site or stockpiled pending redistribution during a period when the moisture content is
suitable so as to avoid compaction.
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(5) S_elected overburden materials may be substituted for, or used as a supple
if the resulting soil medium can be shown to be equal or more sú¡iab
revegetation than is the available topsoil. Consult with the local catchmen
Soil Bureau and Ministry of Agriculture and Fisheries, in addition to Mine

(6) Topsoil, su-bsoil and mineralised rock removed in the course of mining operations should
be sto.ckpiled separately when it is impractical to promptly redistribute such materials on
mined out areas, for instance, ln th9 in¡tial stages of mine development. Soil handling and
compaction by vehicles should be kept to a minimum.

(71 Stockpiled materials should b.e placed on a stable area, not disturbed until replacement
and protected from wind and water erosion, unnecessary compaction and coniaminants,
which lessen the capability of the matdrials to support revegeiation when redistributed.
Protectíon measures_can generally best be effected by establishing a cover of non-noxious,
quick.growing. annual and perennial plants and a suitable drainageiystem installed to ensuró
that the soil does not become waterlogged.

4.4.3 Winning

(1) Winning and any subsequent processing activities should be designed and conducted to
maximise the recovery of the resource teing sought, and whereþracticable, other asso-
ciated resources using the -best appropriate technoiogy currentli available so that the
necessity to disturb the land in the future is minimised.

(2) g g should be located and covered where appro-n tercourses and surrounded by cutoff drains to; 
" 

å:n;:i"',.".:'#$,tu"'ï::î,3; t'"i:3,1i?#:ii
(3) During winning, all coal wastes, acid forming, toxic forming or combustible materials should

all other materials and placed, as soón as practicable, at the base of
..disposal can only. be by surface means, at the base of spoil dumps.
lley dumps should be avoided. A qualified professionalspeéialist stroúld

(4) A- maintenance programme which provides for regular examination and maintenance of
physicalworks such as roads, sedimentation ponds, wãtercourse diversions and cutoff ditches
should be integrated with the winning programme.

4.5 REHABILITATION GUIDELINES
4.5.1 Rehabilitation -may involve restoration-bringing back to the former state, or reclamation-

winning back from a waste condition, depenãing on the situation. For exámple, restoration
may be re_quired where farmland or vaiuable ñative bush is disturbed. Or álternatively,
mined out land may be reclaimed to a productive state for farming or for recreation.

4'5.2 ln most surface mining operations it will be impossible to re¡nstate to the original surface
contours or vegetation, because changes in the volume of excavated materials ãnd removal
gf t!_" original vegetation. ln .some cãses this impossibility may be reason not to mine in
the_first place; that will be a decision of the various authórising agencies and the Minister
of Energy.

4.5.3 The ion is that land disturbed by mining activities should
be r original appearance and productiíity, and in somecase mining, land cannot be restored in which case itmay as water sport, for example, where a lake remains.

4.5.4 The rehabilitation programme should be.compatible with a sustainable planned landuse
appropriate to .the surrounding area and should incorporate an effective drainage and
erosion control system which is equal to or better than the situation before "rlning
commenced.

4.5.5 Rehabilitation efforts including, but not limited to, backfilling, grading, topsoil replace-
ment, rev and watercourse reinstatement õt all land- and' water that ¡sdisturbed and mining activities, should occur as contemporaneously aspracticabl and mining operations.

4.5.6 bject to below, be returned to the premined
d, drained, backfilled, compacted (whäre advis-
ing) and graded to eliminate all high walls, spoil
ion 4.5.2).
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4,5.7 ln general, during replacement of overburden all exposed coal seams remaining after min-
ing and all acid forming, toxic forming or combustible materials either exposed, used or
produced during mining, should be covered with sufficient of the best non-toxic and non-
combustible material available to minimise their effects on watercourses and soils.

4.5.8 Spoil not required to achieve the approximate final contour within the area where over-
burden has been removed, and spoil and tailings not able to be returned to backfill an
underground mine, should be placed on naturally stable land from which the vegetative
layer has been removed and the topsoil removed and stockpiled for rehabilitation.

4.5.9 The spoil should be placed temporarily or permanently in a controlled manner, concur-
rently compacted and graded as necessary to ensure mass stability and prevent mass
movement.
Appropriate sediment control measures should be carried out. Consult with the catchment
authority.

4.5.10 Post mining graded slopes need not be of uniform slope but should be appropriate for
the final planned landuse. Terraces and/or cutoffs may be required in order to conserve
soil moisture, ensure stability and control erosion on final graded slopes, but care must be
taken in the planning of these to avoid erosion problems.

4.5.11 All final grading, preparation of overburden before replacement of subsoil and placement
of topsoil should be carried out along the contour to minimise subsequent erosion and
instability.

4.5.12 After final grading and between the replacement layers of subsoil and topsoil, regraded
land should be deep ripped along the contour or otherwise treated to eliminate slippage
surfaces and to promote root penetration and good drainage. Sharp interfaces between
texturally contrasting materials should be avoided.

4.5.13 Topsoil and subsoil should be distributed in such a way as to achieve an approximate uni-
form stable thickness sufficient for sustained plant growth. Compaction should be pre-
vented and the soil surface protected from wind and water erosion before and after it is
revegetated.

4.5.14 Topsoil replacement should be carried out as far as is practicable when the soil materials
are in a relatively dry condition, i.e. moisture content at least below the plastic limit. Vehicle
traffic and soil handling should be kept to a minimum and soil compaction from vehicle
operations should be rectified by appropriate tillage treatments prior to establishing a plant
cover.

4.5.15 Restored soils should be at least as good as the original premined situation or reach the
following minimum criteria.
. Have a depth of plant growth medium adequate for the planned landuse and vege-

tation cover with no limitations to root penetration.
Soil strength be such that there is no serious limitation to the planned landuse in
terms of cultivation and movement of machinery and animals.

. Be freely draining, i.e. no waterlogging or anaerobic conditions for extended periods.

. Be able to store sufficient water to sustain plant growth or, if drought prone, appro-
priate irrigation provided for.

. Contain levels of toxic substances so that plant growth or human or animal health are
not deleteriously affected.

4.5.'16 Following topsoil replacement, fertiliser application and other soil treatments should be
carried out as identified by soil tests to ensure effective revegetation of the land. This may
involve treatment to avoid heavy metal uptake by plants. Depending on the scale of the
mining operations, fertiliser trials may be necessary in collaboration with, e.g. MAF as part
of the rehabilitation planning programme. Where trees are subsequently planted on grassed
areas the advice of New Zealand Forest Service should be sought.

4.5.17 Revegetation should be undertaken as soon as practicable after topsoil replacement in
order to establish an effective and permanent vegetative cover on all disturbed land, except
roads and water areas. The use of mulches may be necessary to control erosion, promote
germination of seeds or increase the moisture retention capacity of the soil.

4.5.18 Consult with catchment authority, MWD-Plant Materials, Ministry of Agriculture and
Fisheries and New Zealand Forest Service on suitable seed mixtures, shrubs or trees for
revegetating restored areas.
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4.5'19 Weed infestation can be reduced by the use of certified seeds and the cleaning of machin-
ery before it is used on the site. The seed content of topsoil may cause weed esiablishment,
e.g. gorse. Advice on weed control may be sought from MAF.

4.5.20 ln consultation with MAF, Department of Lands and Survey and catchment authorities,
animal grazing.may be considered provided stockproof fenies and adequate stock watei
are available. This may help to control the unavoidable weeds

4.5.21 Settling ponds should be retained, regularly examined and maintained until the disturbed
area has been rehabilitated, effectively revegetated and the drainage entering a pond can
meet the water quality requirements set down for the receiving watér by the rõgional water
board.

4.5'22 When no longer needed for the purpose for which they were constructed, all settling
ponds, diversions and impoundments should be regraded, topsoiled and revegetated ai
previously outlined.

4'5.23 All rehabilitated areas should be adequately drained and all point and non-point discharges
should meet criteria set down for receiving waters by the regional water bàard. The drain-
age system should be well maintained and monitoied (refér 4.5.6 and 4.6 Disposal and
Treatment of Wastes).

4'5.24 All disturbances to watercourses should be rectified and replacement of bed gravels con-
sidered where fish spawning is important. Consult the localãcclimatisation sojiety and the
regional water board $efer 4.2.1Roading).

should be undertaken so that productivity of
inable level. After establishment of a compiete

o promote vigorous development of

il:Jii:ît 
of machinery and animals

4.5.26 Monitoring should include visual inspection for presence of limiting conditions. euanti-
tat¡ve measures should include:
Vegetation

Soil Chemical

Biological

Physical

establishment counts.
growth rates.
dry matter production.

nutrients.
toxicants.

organic matter.
earthworm counts.

waterholding capacity and hydraulic conductivity.
compaction.
aggregation.

4'5'27 As a result of the monitoring programme, any deficiencies observed in the rehabilitation
Pr-olesl should be rectified by the appropriate management in consultation with MAF,
DSIR, the local catchment authority, or Mines Division-, MOE.

4.5.28 a maintenance be set up prior to
tin conjunction nes Division, MOE.
the long term d after miníng has
e responsibility time the licenle is

4.6 DISPOSAT AND TREATMENT OF WASTES
These guidelines apply to both solid wastes such as all tailings, overburden (soil and rock

stockpiles), coal stockpiles, workshop plant wastes (oil), airborne wastcs, sludge, slurries, slimes and
sand from processing, and liquid wastes from the mine, surface drainage and seepage, sanitary
facilities, spillages and processing.

4.6.1 Tailings

(1) Where possible, tailings should be d.isposed of at the base of a surface mining rehabilitation
sequence or returned underground to f¡ll openings left by the mining opeiation as either
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a dry backfill or a pumped slurry. Care will be necessary to prevent groundwater contam-
ination from leachate and in some instances barriers may be required.

(2) lf the ta¡lings cannot be buried, a surface dump site will normally be necessary. This should
be situated on natural stable land and runoff from the surrounding catchment should be
diverted away from the dump site.

(3) The vegetative layer should be removed and topsoil removed and stockpiled for rehabil-
itation. Appropriate sedimentation control measures should be carried out-retaining dams
for slurry type wastes (slimes), leachate interception drains for solid wastes.

(4) Solid tailings should be placed in horizontal layers in a controlled manner, concurrently
compacted as necessary to ensure mass stability and prevent mass movement, and graded.

(5) Respreading of topsoil and revegetation should be carried out progressively (refer Section
4.5 Rehabilitation Cuidelines).

(6) Tailings from metalliferous mines containing low grade ore and those from concentrating
or refining plants can create severe problems in rehabilitation, particularly for revegetation.
The material is often physically unsuitable to plant growth by reason of grain size, moisture
content and albedo (temperature effects) and in addition there may be pH and toxicity
problems due to the concentration of other minerals in the waste.

(71 ln the rehabilitation of dredge tailings care must be taken to see that the fines are handled
separately and placed on the top of the coarser material to assist revegetation in con-
junction with available topsoil (refer Section 4.6.6 Surface Drainage and Seepage, Section
4.5 Rehabilitation Guidelines).

(8) Tailings dams should be designed and operated to provide for the settling and perpetual
storage of tailings solids and should have capacity for balancing stormwater and other fluc-
tuations. And, if required, they may need to provide for:
. maintenance of pH suitable for metal precipitation.
. retention for sedimentation and storage of treatment precipitates and other finely

divided material.
. oxygen transfer for stabilisation of oxidisabie waste constituents.
. minimisation of seepage of contaminated waters.

(9) Tailings dams should be designed so as to provide sufficient capacity for the final volume
of tailings and sludge to be accumulated over the anticipated life of the mine or alterna-
tively, should be designed and operated to provide staged increases in capacity corre-
sponding to the accumulating volume. Consult Mines Division for further information. lf
the tailings pond is to be used for treatment of liquid wastes, refer to Section 4.6.4 and
consult with the catchment authority in the area.

(10) Tailings dams and dumps should be carefully planned, designed and closely monitored
during and after construction to ensure the safety of these structures. Proper geotechnical
and engineering advice should be obtained.

(11) Embankment slopes should be protected against surface erosion, wave attack and weath-
ering, either by protective structures or suitable vegetation.

(12) The stability of the impoundment system and dump during its active life and after aban-
donment of the mine, is dependent on the drainage system.

(13) Spillways and decant towers should be designed in the context of catchment size, local
hydrology and climatic regime, and the storage of excess water should be avoided, as rises
in pore water pressure could jeopardise the integrity of the system. Consult with the catch-
ment authority in the area.

(14) Drainage should be designed to be reliable and capable of functioning adequately for many
years with little maintenance.

(15) A high level of maintenance and monitoring for stability and seepage should be attained
through regular inspections.

(16) Tailings dams and dump sites should be securely fenced off from the public and stock to
preveñt interference with the safe operation and long term stability of the area.

4.6.2 Sludge

(1) Sludge comprising only settled solids and coagulation aids should be disposed of in a man-
ner similar to non-toxic tailings (refer Section 4.6.1)'
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(2) Sludge containing precipitated heavy metals should not be disposed of without the prior
consent of the regional water board. Sludge has a high water content so dewatering will
be necessary prior to disposal. Lagooning of wet sludge is a common method of dewatering
and could be used for preliminary drying. An air drying lagoon could be used as a second
stage if required and if climatic conditions allow. The ultimate disposal of dewatered sludge
poses a considerable problenr. A site should be selected where contamination of either
surface or groundwaters can be prevented. Burying the sludge in a conventional landfill
is not recommended (EPA, 1973).

4.6.3 Airbo¡ne Wastes
Most airborne wastes will emanate from the opencast mining and processing, transport and

dumping of solid materials. lt is unlikely that significant contamination of wateicourses would result
but there may be a human health risk due to dust. lf so, dumps should be located to take account
of the area's climate and topography. The use of windbreaks and water trucks may be required.
Dust emanating from explosions, vehicles onsite and roads during transport of coal offsite, if not
damped, may affect pasture growth adjacent to site and roads.

4.6.4 tiquid Wastes-General
(1) The water resources of the area which are likely to be affected by mining operations should

be investigated and recorded to act as a benchmark. The areas of abstraction and discharge
(point and non-point) should be likewise noted. lt may be that the best point for discharge
of contaminated wastes is remote from the mine-such possibilities ought to be considered
and discussions held at an early stage with the regional water board to establish where
water rights are required (refer Section 4.'l Planning and Management Guidelines and 4.8
Water Monitoring Guidelines).

(21 The following wastewaters may need to be collected and treated to meet the conditions
for discharge:
. Mine water.
. Contaminated surface drainage, including that from rehabilitated areas, concentrate

stockpiles, waste rock and tailings dumps.
. Process effluents.
. Seepage from ponds, dams.
. Large wastewater flows from exploration and development operations.
. Sanitary wastes.

(3) The final net effluent volume discharged from the property should be minimised by the
following means:
. Minimise each waste component as described below and in Section 4.7 Wate¡

Conservation.
. Minimise the use of fresh water.
. Maximise reuse of water to the greatest degree pract¡cal as described in Section 4.7

Water Conservation.

(4) The use of a carefully designed diffuser to ensure a proper mixing of the discharge and
receiving waters may need to be considered.

(5) Non-contaminated drainage should not be allowed to enter tailings, dams, treatment ponds
and areas where contamination may occur/ using such methods as:

. provision of suitable and properly designed diversionary means such as ditches, dyking
or piping.

. location of the tailings dams or treatment ponds so as to minimise contributing drain-
a8e areas.

This will decrease erosion, reduce pollution and subsequent water treatment costs.

(6) Where seepage from tailings or treatment pond dams is likely to be contaminated, special
provision should be made in the design of the structure to minimise seepage flows and
provision made to collcct all seepage for retrcatmcnt.

(7) ln acid producing formations:
. untreated mine seepage of low pH must not be pumped back onto a tailings area.
. consideration ought to be given to segregating acid forming materials from the rest

of the spoil. This will help to reduce the volume of acid contaminated leachate.
. the contamination of swamp and low lying areas should be prevented.
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(S) A fundamental first consideration in the design of surface drainage facilities should be to
determine whether any of the rock types which will be exposed or disturbed in the course
of operations have an acid or toxic generation potential.

4.6.5 Processing and Mine Wastes

(1) The effluent from any processing operation is the waste component most likely to influence
the degree to which waterborne wastes can be treated and recycled. Processes and reagents
used should therefore be selected so as to reduce as far as possible any adverse effects on
recycling and treatment capability.

(2) The relative advantages of maintaining segregation of waste streams for treatment should
be assessed. Examples of where it may be advantageous to keep streams segregated include:
. Where criteria for recycling are less stringent than those for discharge of a particular

stream.
. Where one stream contains a hard to treat constituent which might adversely influ-

ence the treatment or recycling of other streams if mixed, e.g. the effect of barren
cyanidation solutions on acid mine drainage or flotation tailings.

(3) Storage and retention of sulphide ore within the mine shoufd be minimised so as to decrease
the opportunity for acid generation and metal dissolution.

4.6.6 Surface Drainage and Seepage

(1) Surface drainage should be considered contaminated if concentrations of contaminants
exceed those acceptable for discharge.

(21 All contaminated flows should be collected and treated to meet water right conditions
prior to discharge.

(3) All working areas which may be sources of contaminated flows should be concentrated
together. For example, from the standpoint of drainage control, it is usually preferable to
locate the processing facilities, mine head, maintenance shops and materials handling facili-
ties in one controlled area.

(4) Representative san-rples of all waste and ore types which will be encoünteíed during the
operation should be evaluated in the planning stages using composite samples from explo-
ration drilling cores.

(5) Ore, concentrate and waste rock stockpiles should be located (whether or not contami-
nation problems are anticipated) so as to allow for diversion of water around these piles
or to permit the collection of any contaminated drainage.

(6) The design storm for surface drainage facilities should be selected depending on the impli-
cations of a failure of the system. Long return periods should be used where failure involves
a potential risk to sensitive ecosystems, human life or structures. Spillway capacities should
be large enough to prevent any structural damage to the embankment.

4.6.7 Sanitary Wastes

Sanitary wastes shall be collected, treated and the effluent disposed of in accordance with the
requirements of the regional water board. This may involve the installation of septic tanks or other
more sophisticated treatment facilities.

4.6.8 Treatment of Contaminated Liquid Wastes

(1) The treatment processes for wastes have to be considered for each individual mining oper-
ation. The most common treatment necessary in New Zealand for mine wastes is sedi-
mentation of suspended solids often with the assistance of flocculation techniques.

(2) ln some instances more complex chemical treatment may be required. The necessity, to
segregate wastes which are difficult to treat or which interfere with the treatment of other
wastes may need consideration (refer Section 4.6'5).

(3) There are numerous publications available which give guidelines and plant detail for com-
plex liquid waste treaiment. The presentation of these is beyond the scope of this guideline
(see References section 8.0)

4.6.9 Spillages

ln all areas where chemicals (liquid and solid)and fuels are likely to be spilled, provision should
be made so that no contamination of a watercourse results. Such areas include the plant (where
there may be equipment failures)and bulk storage facilities (refer Section 4.6.6 above). Contingency
plans should also be drawn up to provide for accidental spillages.
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4.7 WATER CONSERVATION

4.7.1 General
Final effluent should be reduced to the maximum degree practicable by reducing the volume

of each drainage component and by recycling as large a percentage of water as possible as final
effluerrt, paltially treatetl effluerrl., or tlirectly reclaimetl waste streams of a quality suitable for reuse
in the processing operation. New water requirements should be minimised by optimising water
usage and practising water reclamation where possible. A detailed water balance Should be made
and continually reviewed so as to ensure the optimum use of water throughout the operation.

4.7.2 Reuse of Water in the Mine
Water abstraction for uses in the mine should be minimised whenever possible. All practical

measures should be taken to ensure that the quality of the final volume pumped from the mine
is such that it can be used in any processing operations thus reducing both ihe overall demand
for fresh water and the final net effluent volume.

Consideration should be given to the following measures for reducing the volume of mine
water to the fullest extent feasible:
. Reuse of water in the mine for drilling and dust suppression.
. Reduction of groundwater seepage by grouting or diversion of surface waters.
. Diversion of groundwater by pumping from the flow path area prior to entrance to the mine.
. Ensuring the highest practical percent solids, if tailings fill is transported underground.
. Avoiding the use of fresh water for transporting tailings fill underground.
. Treatment of water un4erground for reuse. This can range from comprehensive treatment

to simple settling of solids in sumps.

4.7.3 Reuse of Water in Processing
Where practicable in order to reduce the volume of water requiring treatment before dis-

charg-e, processing plants should recycle water or use water obtained from sedimentation ponds
or other sediment control measures.

4.8 WATER MONITORING GUIDETINES

4.8.1 lt ¡s the responsibility of the regional water board 1o "... check so far as possible upon
the effects of damming, abstractions, diversions, pollution and other factors affecting the
volume, quality and availability of naturalwater above and below ground within the region .

. ." (Water and Soil Conservation Act 1967, Section 20(5)(e)).

4.8.2 The regional water board, when it grants a water right to an applicant for an abstraction
or a discharge does so ". . . on such terms as it may specify . . ." (Water and Soil Conser-
vation Act 1967, 21(3)).

For an abstraction, such terms (conditions) may involve monitoring the rate of abstraction,
and for a discharge the rate of discharge and the concentrations of pollutants within that
discharge. Compliance monitoring is the responsibility of the right holder.

4.8.3 An outline of the monitoring procedures to be used by the right holder should form part
of a comprehensive management plan (refer Section 4.1 Planning and Management Guide-
line$. All monitoring operations should be clearly thought out so that the objectives can
be achieved.

4.8.4 Hydrolog.ical and water quality monitoring are specialised fields and need complex equip-
ment and a well equipped laboratory.

4.8.5 There are three stages of hydrological and water quality monitoring which have different
objectives. Monitoring has to be carried out before, during and after mining and except
for compliance monitoring is the responsibility of the regional water board.

4.8.6 The objective of pre-mining monitoring is to obtain a set of baseline data so that changes
due to mining can be detected. For hydrology, groundwater levels and stream flows should
be monitored. An initial groundwater investigation should be carried out to determine the
extent of any aquifer likely to be affected, permeability and groundwater recharge sources
and rates.
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Water quality might be monitored for-

Surface Water
pH
Temperature
Conductivity
Dissolved oxygen
Suspended solids/turbidity
Faecal coliforms
Total coliforms
Hardness
Sulphide
Alkalinity
Aquatic biology

Croundwater
pH
Temperature
Conductivity
Hardness
Alkalinity
Free CO,
lron./manganese
Chloride
Faecal coliforms
Total coliforms
Sulphide

ln addition, monitoring should include the identification of, and subsequent alterations to,
the base levels of trace elements and compounds likely to arise from the proposed oper-
ations. An investigation of the ecology of the proposed area of abstraction or discharge
may be required.

4.8.7 Once mining commences the objective of monitoring is to detect changes in the water
resource so corrective action can be taken. lt is a continuation of the pre-mining investi-
gation but with the purpose of detecting changes in groundwater levels,_ runoff and infil-
iration rates, streamflows, water quality and the physical, chemical and biological
characteristics of the watercourse.

4.8.8 The objective of monitoring after mining is to ensure that rehabilitation measures are effec-
tive and that water sources are return¡ng to their pre-mined state. Leachate from pro-
cessing wastes should be monitored for toxic substances, and ground and surface water
quality should be monitored to ensure that those toxic substances that may be present are
not reaching critical levels.
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5.0

5.1

MTNTNG OPERATTONS REQU|RING SpECrAr ATTENTTON

MINING IN THE COASTAL ZONE
For the purposes of this guideline, the coastal zone includes the seabed on the continental

shelf, the foreshore, dunes and beach ridges behind it, and river mouths. Mining operations in
these areas will have varying effects on water and soil resources depending on thé näture of the
resource and a number of physical principles.

5.1.1 Nature of the Resource
Commercial deposits in the coastal zone are either

. consolidated rock.

. unconsolidated sediments valued as aggregates or for their mineral content, e.g. iron sand,
gold and other heavy minerals.

. biologically formed sediments used as aggregates and sources of lime and silica.
These resources are either non-renewable, part-renewable or renewable.
Non-renewable deposits include consolidated rock and unconsolidated sediments such as relict

beach. ridges and dunes that have been removed from their active supply source. There are also
areas like Northlands east-coast offshore gravel beds which have been-diowned and made relict
by the post-glacial rise in sea level. Such deposits are not renewed by natural processes.

Part-renewable deposits include those adjacent to the supply source which receive sediment
from time to time by storm overwash or wind transport.

. Renewable deposits include those active beach and nearshore deposits that are being fed by
longshore drift from marine and terrestrial supply sources, as well as ihose created biololically. 

-

5.1.2 Physical Principles lnfluencing Water and Soil lmpacts
The.degree of water and soil impacts will also be influenced by the dynamic processes occur-

ring in the coastal zone.
Primarily, beaches provide a natural buffer between the land and the forces of the sea. They

are in dynamic equilibrium between the energy of the ocean and the quantity of sediment supplieá
to them.

. ln general, they accrete and rise in elevation during calm weather periods and erode and
lower in elevation during stormy periods. These periods may be either seãsonal or episodic over
a period of years. When the beach is lowered in elevation, the land behind it is no longer naturally
protected and so is susceptible to erosion and flooding.

Any activity which disturbs coastal sediment sollrces, such as sand mining on the foreshore
or nearshore, may interfere-with this dynamic system and result in cutting off1he sand supply to
the beach in question, or other beaches alongshore. lf the rate of extraction is equal to, or excéeds
the natural rate of supply of sediment to the beach system, then the dependent shoreline will
erode.

Consequently, before mining in the coastal area takes place it is important to determine the
rate of lupply of sediment to the beach system, the magnitude of yearly and long term fluctuations
in supply rates and whether the coast is eroding or accreting.

Research has shown that almost half the New Zealand coastline is highly suscept¡ble to erosion,
including those accreting sections of coast which may at any time revelse to eroiion (Gibb 1gZ9).
ln this context mining operations on the coast may potentially exacerbate already exisiing erosion
prone areas or may create an erosion prone situation where erosion did not previously occur.

Any activ.ity which disturbs the vegetative cover of dune sediments may potentially destroy
non-renewable sediment sources by increasing their susceptibility to wind eiosion.

The following water and soil impacts will occur depending on whether mining is located
. on the present-day beach ridge.
. in dune areas.
. on the seabed.
. in or adjacent to natural water.

5.1.3 Breach of the Present Day Beach Ridge and land Surface Disturbance
Sand and gravel extraction operations on predominantly gravel beaches have the potential to:

. create erosion by breach of the present-day beach ridge.

. cut off supply of sand and gravel to downdrift beaches.

. flood land behind the beach and adjacent to river mouths.
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The lowering of elevation of the present-day beach ridge through extraction of sand and gravel
and disturbance to any protective vegetation, will increase the potential for overtopping and flood-
ing of adjacent land, and complete removal of the present-day beach ridge.

Erosion of this ridge is also likely when the mining practice of locating borrow pits very close
to and immediately behind the present-day beach ridge is used. Sand and gravel is won from these
pits following storm overwash of sediment into them.

Such trapping of sediment takes it out of the active zone thereby starving the downdrift
beaches of their natural supply, and thus promoting erosion. ln such circumstances attention should
be given to the effect of this on sediment supply to beaches downdrift.

Where mining is adjacent to river mouths, there is often potential for flooding of the mined
areas which will increase the instability of the river mouth promoting migration and consequent
erosion.

Mining of non:renewable and renewable deposits disturbs the land surface and vegetative
cover, by leaving holes in the ground, and lowering and smoothing the landscape. Such disturbance
has potential to change drainage characteristics of the area mined.

These water and soil impacts should be carefully assessed when sand and gravel mining oper-
ations are being planned.

5.1.4 Wind Erosion

lf mining activities in coastal dune areas disturb the vegetation cover, wind erosion may occur.
Such erosion can destroy the foredune and consequently the natural buffer between the active
beach and the land behind. The land surface, is lowered and a source of sand supply to the active
beach zone is removed.

5.1.5 Waste Discharges

Some sand and gravel mining operations have waste discharges associated with them, which
require water rights under the Water and Soil Conservation Act 1967. Sediment laden water will
be the major form of waste discharge associated with screening operations at the mining site.
Some form of treatment such as settling ponds may be necessary to minimise impacts on water
quality in the coastal waters and river mouths.

Dirty oil-laden water from workshop areas associated with the mining operation is another
potential water quality problem in coastal situations where processing occurs on site. Such waste
may enter a watercourse or the sea through seepage or by washing across the ground surface.
This is an offence, as is placing such materials in a position where they may be washed or percolate
into natural water. Suitable bunding, treatment and "good housekeeping" will avoid impacts on
the water resource.

Large scale iron-sand mining operations involve slurry pumping through a pipe to a ship off-
shore. Sediment discharges may arise from this operation when excess water is decanted at the
ship. Any possible impact on the marine environment in the downdrift direction from such dis-
charges should be evaluated.

Erosion or deposition at the seabed may be associated with the location of pipelines for slurry
pumping or offshore mining of hydrocarbons. Should a pipe break in either case, water pollution
could potentially affect other water users, e.g. offshore fisheries, traditional shellfish gathering on
the coast.

5.1.6 lnterference with Aquatic Life
Seabed, estuarine and some land based sand and gravel mining operations and other mining

operations located adjacent to the marine environment can have an effect on aquatic life.

The disposal of tailings, waste rock, overburden and liquid effluents associated with processing
may both physically disturb habitats or introduce sediment to them, thus affecting food supplies
and the physical habitat.

Typical impacts of such operations can potentially;
. destroy or disturb habitats of aquatic life.
. blanket habitats by sediment disturbance and discharge and dilution of food supplies.
. interfere with part of the life cycle of aquatic life, e.g. fish larvae.

. reduce aquatic life productivity through reduction in light penetration.

. abrade gills and filtering systems of aquatic organisms by sediment disturbance and discharge.

. destroy aquatic organisms through release of toxic substances and heavy metals.

Such impacts not only affect the aquatic organisms but may result in loss of fishing and tra-
ditional food'sources and'recreational resources associated with the coastal and marine environ-
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ment (refer to. Sections 3.3-3.5 lmpacts on Biological Scientific, Scenic and Recreational Values,
lmpacts of Solid Wastes and Liquid Wastes).

5.1.7 Guidelines

. .The following matters should be dealt with prior to the commencement of mining activities
in the coastal zone.

(1) Ascertain whether the deposits are renewable, non-renewable or part-renewable.

(2) Determine whether the coast is eithe.r eroding, accreting or in dynamic equilibrium, using
techniques which consider long and short term fluctuãtions, i.â. establish the r"d¡runi
budget for the area.

(3) Avoid extra.ction.techniques and the location of structureS, ê.g.pipes, cut off sediment
luPPly. to downdrift areas, and erode and flood the present ãay beach ridge, the land
behind it, and river mouth areas.

(4) Before mining offshore deposits, determine whether they feed the adjacent beach system
and what effect mining of them would have on those béaches or othärs downdrift.

(5) D.etermi ists especially if vegetation cover is removed.
Plan ext vegetation ís restóred progressively. Fence
off from deiined pedestrian accätrniayr to tÉe beach
to avoid

(6) Where the foredune has been disturbed it should be reconstructed with a bulldozer or
by.trapping sand against dune-forming fences or other suitable sand collectors such as hay
bales.

(7) Fill in all holes in the ground which affect local drainage and detract from the landscape
values and public usage of the coastal zone.

(8) Where dunes have been revegetated, and foredunes reconstructed, a programme of maín-
tenance and management should be undertaken to prevent further instabiity, or to replace
vegetation that does not establish successfully.

(9) Consult with the local catchment authority, Ministry of Works and Development (Water
and Soil Division), MAF or NZFS, on suitable techniques for dune stabilisationirefer Àppen-
dix 2).

(10) Obtain necessary water rights for discharge of waste into all natural water or to a position
where it could get into natural water, e.g. by percolation into groundwater.

(11) Minimise disturbance to aquatic life when mining in the coastal zone is carried out.
(12) Establish whether mining operations will interfere with fish migration from the sea into

river mouth areas, and upstream to coastal wetlands, which rely on marine life for their
sustenance.

(13) Prior to commencement of mining operations, ascertain the location of traditional Maori
fishing and food sources and avoid impacts on them. Refer to section 2.3 Treaty of Waitangi
Act, and section 3.6 lmpacts on Maori Cultural Values.

(14) Avoid impacts on commercial fishing operations.

(15) Maintain tidy workshop areas to avoid oil percolating or washing into watercourses and
the sea, and provide suitable bunding or treatment if necessary.

(16) Prior to construct¡on and location of pipelines in the coastal zone, ascertain whether the
pipe will affect sediment movement or v hether any erosion of the seabed around the
pipeline is-likely and will cause a.potential for pipe bieakage and resultant pollution. Take
account of such a possibility in design, construction and iñstallation of such pipelines.

(17) ln all cases of mining in the coastal zone consult the local catchment authority before
operations begin, so as to minimise impacts to water and soil rcsourccs.

5.2 ALIUVIAI MINING
The effect of mining in rivers, on water and soil resources/ varies according to the type and

scale of operations, to the condition of the river with respect to supply of aggre"gate matóiial, the
period of time over which extraction takes place and the presence ôi-comflãtirlg land and water
uses.
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Operations range from small scale operators with a dragline and mobile screening plant, to
large dredge operations. Rivers are attractive as aggregate sources and for alluvial gold extraction.
However, all extraction operations in rivers must be carried out in the context of a number of
important principles.

The objective of river management by catchment authorities is to ensure that bed material
does not build up to the extent that flooding results nor cut down causing bed and bank erosion.
Extraction operations must be done in the context of their effects on the stability of the bed and
banks of the river, fisheries, scenic and recreational uses of the river, the stability of structures,
other adjacent landuses and the supply of material to the coast to maintain the coastal sediment
budget.

5.2.1 Riverbed and Bank Stability
Extraction of sand and gravel from rivers removes material in the channel which is being stored,

until velocities are sufficient to move it downstream. Removal affects the grade of the river and
so readjustment will occur/ often resulting in bed and bank erosion and sometimes total realign-
ment of the river channel. The impact of this will depend on other river uses and landuses adjacent.
For instance, recreational and scenic uses of a river, good agricultural land, structures and buildings
may be affected.

Removal of certain sized material from a river channel may potentially create an erosion situ-
ation. For example, if large material is removed the armouring effect will be changed and rapid
channel degradation will result. The frequency with which transport of material takes place will
also change; a lower velocity will be required to remove the remaining smaller material.

Water rights will be required where operations const¡tute a diversion of water that has a
significant effect on other land or water uses.

5.2.2 Coastal Sediment Supplies
The balance of the coastal sediment depends largely on the supply of material from rivers.

The supply of sediment to the coast is dependent on climatic and tectonic events and the con-
dition of the river catchment.

Extraction of aggregates from rivers can reduce or totally arrest sediment supply to the coast,
thus causing erosion of the coast as well as degradation of the bed and banks of the river.

5.2.3 lmpact on Structures
Changes in river channel characteristics may affect structures over, in and adjacent to river

channels. Extraction of river aggregates may result in the undermining of bridge supports, exposure
of pipelines and aggradation around water intake structures which affects both the quality and
supply of water.

5.2.4 lmpacts on Biological, Recreational, Scenic and Other Water Uses

Extraction of aggregates from rivers will disturb the bed and banks and increase turbidity of
the water. The scenic qualities of rivers may potentially be altered due to infill of pools, and
changes to beach deposits, general disturbance to the river environs and to restrictions over access.

Any disturbance to the bed and bank of rivers and increase in turbidity will affect fish habitats
(refer Section 3.3.1 Aquatic Ecosystems and Fisheries).

Such impacts will depend largely on the scale of operation and the effectiveness of sediment
traps from washing operations, but Senerally tend to be localised.

Water rights will be required for discharges associated with these operations (refer to Section
5.2.1 Riverbed and Bank Stability).

Extraction operations can also potentially affect water supplies for other users, e.8. urban,
industrial and stock water supplies, by increase in turbidity and resultant increases in costs of
treatment.

5.2.5 Guidelines
The following guidelines should be followed prior to and during mining operations in river

channels.

(1) Prior to extraction decisions being made, the degree of impact on riverbed and bank sta-
bility, coastal sediment supplies, structures, fisheries, recreational, scenic and other uses of
water should determine whether or not the mining proceeds at a particular location.
Alternative sources of aggregates and minerals should be considered to minimise impacts
on water and soil resources.

(2) Aggregate extracted should be used for the most appropriate purpose so as to maintain
long term supplies in one area.
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(3) Extraction and processing of aggregates and their associated minerals should be carried out
to avoid or minimise impacts on other land and water uses.

(4) Uses adjacent to and downstream of the proposed extraction or processing operation that
could potentially be affected by the operation should be identified. Fór-example, warer
suppliçs, structrlres/ fisheries, recreation, and scenic values.

(5) A management plan of extraction operations should be provided to the catchment author-
ity including:
. method of extraction.
. quantities of material to be extracted.
. time frame of operations.
. effect on other instream uses or values.
. control measures to be undertaken to minimise effects on water quality and channel

stability.
. rehabilitation.
. end use of materials.

(6) Any necessary water rights should be obtained from the regional water board, and licences
to extract from the appropriate authority. The existence of any water conservation orders
over .any rivers, streams or lakes or parts thereof should be established (refer Section 2
Legislative and Administrative Procedures).

(7) Extraction of aggregates in rivers should be carried out at levels consistent with flood chan-
nel capacity and the protection of bed and banks and underground aquifers.

(8) Prior to extraction, the catchment authority should always be consulted to establish a clear
understanding of the hydrology of the river and the dynamics of bedload movement so
as to establish the effect of the operations on the river channel.

(9) Operations which will potentially cause erosion in the channel, to the banks or to the
coast, or cause flooding downstream due to changes in channel configuration, should be
identified prior to mining.

(10) An even spread of extraction operations throughout a river should be considered to mini-
mise concentration in one area which might cause bed and bank erosion. However, the
effects of a spread of operations over a wider area on fisheries should be carefully
considered.

(11) All potential sources of pollution such as oil drums and other wastes should not be left in
a position where their effluent could be washed ¡nto natural water.

(12) Monitoring of extraction operations should be carried out at all times including:
. channel characteristics.
. hydrology.
. water quality.
. effects on fisheries and recreational uses.

(13) Refer also to Section 5.1.7 Coastal Mining Guidelines and 5.3 Suction Dredging.

5.3 SUCTION DREDGING
Suction dredging is usually carried out either in a watercourse or on a beach, using a venturi

system to pass water containing fine to medium grained gold bearing sediments over a portable
sluice box. A reasonable amount of water is necessary and generally recycling does not take place.
Suction dredging in watercourses does not in most instances result in a dowñstream deterioiation
in water quality, unless the watercourse carries a very fine sediment load.

5.3.1 The banks of watercourses must not be affected by suction clredging operations. Care must
be taken to ensure that undermining of banks does not occur.

5.3.2 Care will also be necessary on unstable or eroding beaches and on no account should
dunes or cliff faces be interfered with.

5.3.3 Prior notification of operations should be given to the catchment authority and the neces-
sity for a water right ascertained.
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Hydraulic sluicing, if not properly managed, can result in significant detrimental effects on
water and soil values both off and onsite. Accordingly, sluicing should be avoided wherever pos-
sible. A water right will be required in most instances. The following aspects need to be considered:

5.4.1 Prior to sluicing proceeding, the topsoil from the area to be sluiced, and the area upon
which the sluice tailings will finish, should be stripped and stockpiled (refer Section 4.5
Rehabilitation Guidelines).

5.4.2 Tailings should be controlled by impoundments with controlled overflows to allow removal
of excess water which may itself require further treatment before it can be discharged to
a watercourse.

5.4.3 Topsoiling and revegetation should proceed as soon as the water content is reduced suf-
ficiently to permit the movement of machinery without overcompaction occurring (refer
Section 4.5 Rehabilitation Guidelines).

5.4.4 Prior notification of operations should be given to the catchment authority and the neces-
sity for a water right ascertained.

5.4 HYDRAULIC STUICING

5.5 PEAT MINING
. As with other types of mining the versatility of the land following mining will depend on the

degree of care taken during míning and subsequent rehabilitation. Uncontrolled consolidation of
a drained peat area in the years following mining could result in a waterlogged substrate unsuitable
for any productive use.

5.5.1 Before mining occurs it should be established whether there are values associated with the
peat resource which should be protected, with respect to its water and soil and associated
scientific, scenic, wildlife, recreational, or fisheries values. This may result in refusal of con-
sent to mine so as_to protect unique or scarce values (refer to Peatlands Policy Study and
A Wetlands Guideline, NWASCO 1982(a) and (b)).

5.5.2 Prior. to any physical works associated with mining, a drainage system should be designed
for the proposed mine area, recognising that climate varies regionally and that drainage
systems developed for one area could be inadequate for another area. Attention should
be given to the effect of drainage on adjacent land and water uses. lf in doubt, contact
the relevant catchment authority or MAF office.

5.5.3 The drainage system should provide for control of the water table at all times. lt may be
more appropriate to install a number of shallow drains rather than one large one to obtain
control. The diversion of natural water and discharges into the main draiñage system will
require a water right. Prior to drainage, inquire from the catchment authority of any local
controls.

5.5.4 Where practicable, the final level of the mined land surface following consolidation should
be established to provide adequate drainage from it. Cenerally however, this level cannot
be accurately determined and regulatory authorities will impose restrictions on the depth
of extraction permitted so as to allow for subsequent consolidation.

5.5.5 Overdrying of the peat should be avoided at all times as rewetting is virtually impossible
and severe wind erosion and dust problems could arise. Overdried peat has no commercial
or productive potential and overdrying will also detrimentally affect associated scientific,
scenic, wildlife, recreational and fisheries values.

5.5.6 Stockpiles of composting surface vegetation, mineralised peat or commercial quality peat
should not be placed in close proximity to any watercourse or drainage ditch.

5.5.7 Woody material removed during and after mining should be removed from the peat area
for disposal to minimise the risk of fire. No fires should be used to clear vegetation as this
will endanger the peat resource and its water and soil values.

5.5.8 At the conclusion of mining, adequate drainage to support the post-mining landuse should
be provided for, unnecessary drains filled in and the land contoured.

5.5.9 Revegetation should be undertaken as soon as practicable after land preparation with the
aim being to establish an effective vegetative cover on all disturbed land. Fertiliser and
lime application will be necessary (contact the closest MAF office for advice with regard
to fertiliser and lime application rates and species to be used. Refer Appendix 2).
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6.0 APPENDICES
APPENDIX 1

A GUTDE FOR WATER QUAHTY STANDARDS

This appendix gives infornration which lnay be used to assist
quality standardsr of relevance to min¡ng industry operations if:

(a) the protection of aquatic life is required (guidance given
toxic substances)

or

the setting of receiving water

for pH, suspended solids and

(b) the.waters are used-as a supply for human consumption (guidance given on toxic substances
and those which affect the water's general acceptabilitf and palaiability¡

or

(c) the waters are used for stock watering (guidance given orl pH, suspended solids and toxic
substances) or irrigation (guidance givèn on pH añd toxic substanËes).

as a guide to appropriate standards and that
ugh understanding of the processes involved,
t should be noted that if a water is protected
likely to be employed for human and stock

en achieved.
It should be noted that each water board is free to set its own standards and that these will

depend.on the nature of the water itself and the uses to which the water is currenily inO-ruU-
sequently put.

It is not intended that all the substances d be the subject of water right
conditions and only those of likely interest to s are consideíed here. lt shoild
be borne in mind that "Any.discharge into w ed other than SE is [to be] sub-
stantially free from suspended solids, grease an Soil Conservation Rci tgOZl Sec_
tion 21(34[c)).

(a) Protection of Aquatic Life
lf the receiving water is classified, the standards given in the schedule to the Water and Soil

Conservation Act 1967 shall prevail. Cuidance is giveñ here on the setting of conditions attached
to water rights for toxic substances and c.larity (inierpreted as suspended loli¿s in this instance) so
that the qualitative classification standards reiated to these aspeits are maintained.

. If the receiving water is not classified, guidance is required for suspended solids, pH and toxic
substances, and is given below.

Suspended So/ids

hwater fisheries with differ¡ng suspended solids
updated the EIFAC report but the overall con-

n the
orms/
hours
ay be

lf a water is classified B, C, D, SA, SB, SC, SD, "the natural colour and clarity shall not be
cha.nged to.a conspicuous extent". What constitutes "a conspicuous" change for suipended solids
addition will depend markedly on th.e loading already in the receiving wai=er and on the physical
nature of the solids to be discharged.

oH' 
.J?ble 2 gives a summary, compited by the EPA(1972), indicating the effects of pH on fresh-

water fish and other aquatic organisms. A similar but less informativé table is given in Alabaster
and Lloyd (1980) based on an earlier (1968) EIFAC report.

The. EPA (1972) ,Jew up. a seL of recommendatlons to provide varying levels of protection for
19y3tig life (Table 3). lt would seem reasonable t r adopt the most appro[riate pH limits based on
Table 2 for the management objectives of the receiving water undei'consideraiion. The report of
the Water Quality Working Party (NWASCO 1981) should also be taken into account'where
appropriate.

lNote that receiving water quality standards are calculated assuming reasonable mixing of effluent and rece¡ving water
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roxic Substances ln the first instance SmÌth (1982) should be consulted for a compilation of the
criteria currently recommended by the USEPA (EPA 1980)for the protection of aquatic life. These
criteria have been developed to protect most aquatic species in healthy, balanced ecosystems but
they are not intended to provide 100% protection to all species and all uses of aquatic life all the
time. Other publications are available, (e.g. EPA 1972, 1976; Hart 1974; Alabaster and Lloyd 1980)
giving criteria for the same and other substances, and it is recommended that these also be con-
sulted before final receiving water standards are derived. However, it is suggested that the latest
criteria (viz. EPA 19S0) be given considerable weighting. The processes involved in the derivation
of these criteria have been the subject of considerable scrutiny by the USEPA.

It is a reasonable assumption that the EPA 1980 criteria could be taken to be "no toxic effect"
levels, in which case, for mixtures of toxicants, the concentration stipulated for each individual
toxicant could alsq be used (EIFAC 1980). This statement may need revision as research evidence
accumulates.

When considering the protection of aquatic life (in fresh and marine waters) heavy metal
concentrations in the vicinity of parts per billion, (i.e. mglm3), or perhaps tens of parts per billion,
are those likely to be encountered due to the extreme susceptibility of many aquatic species to
metals.

It is emphasised that the toxicity of most substances is dependent on the physical and chemical
state of the water body under consideration and that the derivation of receiving water standards
can be a very difficult and complex task. Expert advice may need to be sought (refer to Appendix
2).

(b) Human Drinking Water
Natural waters intended to be used for human consumption may be classified. ln which case

such provisions as are provided in the Schedules to the Water and Soil Conservation Act 1967
shall prevail. Cuidance is still necessary on levels of pollutants which would render the water toxic
or unpalatable. This guidance is also required if the water is unclassified.

Limits for toxic substances and those which affect the acceptability of water for domestic use
are derived by the World Health Organisation. On the basis of the unedited final version of the
1983 WHO Guidelines for Drinking Water Quality, the New Zealand Board of Health has prepared
a draft reportl containing New Zealand Standards for Drinking Water Quality. The relevant portions
from this are given in Tables 4 and 5.

Note that the standards take the form of guideline values. A guideline value represents a

maximum concentration or number which ensures an aesthetically pleasing water and does not
result in any significant risk to the health of the consumer.

Further details on the meaning of the term "guideline value" should be obtained from the
Board of Health report but note that:

(1) "short term excursions above the guideline values do not necessarily imply that the water
is unsuitable for consumption", and

(2) "guidelines should not be regarded as implying that the quality of drinkìng water may be
dègraded to the recommended level. lndeed a continuous effort should be made to main-
tain dr¡nking water quality of the highest level of quality".

(c) Stock Watering and lrrigation Waters
The limits given in Table 6 should give guidance as to appropriate standards. For stock watering

such guidance is necessary whether the natural waters are classified or not, because even for
classified water no quantitative standards are set in the Schedules to ensure the waters are not
toxic to, and are palaìable for, farm animals. There is no mention of irrigation waters in the Sched-
ules to the Act.

Several other authorities, e.g. Hart (1974), lnland Waters Directorate, Canada (1979') and the
Anglian Water Authority, UK (1978), have produced guidelines for stock and irrigation waters. They
are-generally comparable with those of the USfpR (Table 6). They are not included in the table
for this reason except where necessary as a supplement.

rAt the time of going to press, this document had not been published. Publication is expected in early 1984 as a Board
of Health Report.
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TABLE 1 Yields of freshwater fisheries with respect to suspended solids loading.
(from Alabaster and Lloyd 1980)

(a) There is n_o evidence that concentrations of supended solids less than 25 mgll have any
harmful effects on fisheries.

(b) lt should usually be possible to maintain good or moderate fisheries in waters which
normally-contain 25 - 80 mg,/l suspended solids. Other factors being equal, however, the
yield of fish from such waters might be somewhat lower than from-those in category (a).

(c) Waters normally containing 80 - 400 mg,/l suspended solids are unlikely to support good
freshwater fisheries, although fisheries n ay sometimes be found at the lower concentra-
tions within this range.

(d) At the.best, only poor fisheries are likely to be found in waters which normally contain
more than 400 mg/l suspended solids.

TABLE 2: A summary of some effects of pH on freshwater fish and other aquat¡c
organtsms

(from EPA 1972)

1 1.5-12.0

1 1.0-1 1.5

10.5-1 1.0

10.0-10.5

9,5-10.0

9.0-9.5

8.5-9.0

8.0-8.5
7.0-8.0

6.5-7.0

6.0-6. s

5.5-6.0

5.0-5.5

4.5-5.0

4.0-4.5

3.5-4.0

3.0-3. s

Some caddis flies (Trichoptera) survive but emergence reduced.
Rapidly lethal to all species of fish.

Rapidly lethal to salmonids. The upper limit is lethal to carp (Cyprinus carpio) , goldfish (Carassius
auratus) and pike. Lethal to some stoneflies (Plecoptera) and dragonflies (Odonata). Caddis fly
emergence reduced.

Withstood by salmonids for short periods but eventually lethal. Exceeds tolerance of bluegills (Lapomis
macrochirus) and probably goldfish. Some typical stoneflies and mayflies (Ephemera) survive with
reduced emergence.

Lethal to salmonids over a prolonged period of time and no viable fishery for cold water species.
Reduces populations of warm water f¡sh and may be harmful to development stages. Causes reduced
emergence of some stoneflies.

Likely to be harmful to salmonids and perch (Perca) iÎ present for a considerable length of time and
no viable fishery for cold water species. Reduced populations of warm water fish. Cãrp avoid these
levels.

Approaches tolerance limit of some salmonids, whitefish (Coregonus) , catf ish (lctaluridae) and perch.
Avoided by goldfish. No apparent effects on invertebrates.

Motility of carp sperm reduced. Partial mortality of burbot (Lotalota) eggs.

Full fish production. No known harmful effects on adult or immature fish, but 7.0 is near low limit for
hoppers (Cammarus) reproduction and perhaps for some other crustaceans.

Not lethal to fish unless heavy metals or cyanides that are toxic at low pH are present. Cenerally full
fish production, but for fathead minnow (Pimephales promelas) , frequency of spawning and num-

3*#'::rå"#:î?iåiiÏf:'"i:ä::;::x1h:::Ë,:ïå'îïfl:ì;::ii:"::.Hi,î,',,1ff';:i:'
Unlikely to be toxic to fish unless free carbon dioxide is present in excess of 100 ppm. Cood aquatic

populations with varied species can exist with some exceptions. Reproduction of hoppers (Cam-
marus) and waterfleas (Daphnia) prevented. perhaps other crustaceans. Aquatic plants and micro-
organisms relatively normal except fungi frequent.

Eastern brook trout (Salvelinus fontinalis)survive at over pH 5.5. Rainbow trout lSalmo gairdneri) do
not occur. ln natural situations, small populations of relatively few species of fish can be found.
Crowth rate of carp reduced. Spawning of fathead minnow significantly reduced. Mollusks rare.

Very restricted fish populations but not lethal to any fish species unless CO, is high (over 25 ppm), or
water contains iron salts. May be lethal to eggs and larvae of sensitive fish species. Prevents spawn-
ing of fathead minnow. Benthic invertebrates moderately diverse, with certain black flies (Simu-
liidae), mayflies (Ephemerella), stoneflies and midges (Chironomidae) present in numbers. Lethal
to other invertebrates such as the mayfly. Bacterial species diversity decreased; yeasts and sulfur
and iron bacteria (Thiobacillus-Ferrobacillus) common. Algae reasonably diverse and higher plants
will grow.

No viable fishery can be maintained. Likely to be lethal to eggs and fry of salmonids. A salmonid
population could not reproduce. Harmful, but not necessarily lethal to carp. Adult brown trout
(Salmo trutta) can survive in peat waters. Benth¡c fauna restricted, mayflies reduced. Lethal to
several typical stoneflies. lnhibits emergence of certain caddis fly, stonefly and midge larvae. Dia-
toms are dontinant algae.

l-.rsh populatron lrmited; only a tew species survive. Perch, some coarse fish and pike can acclimate to
this pH, but only pike reproduce. Lethal to fathead minnow. Some caddis flies and dragonflies
found in such habitats; certain midges dominant. Flora restricted.

Lethal to salmonids and bluegills. Limit of tolerance of pumkinseed (Lepomis biggosus), perch, pike
and some coarse fish. All flora and fauna severely restricted in number of speCies- Cattail (Iypha)
is only common higher plant.

Unlikely that any fish can survive for more than a few hours. A few kinds of invertebrates such as
certain midges and alderflies and a few species of algae may be found at this pH range and lower.
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(based on informatton from EPA 1972)

Level of
Protection

lntended type of
protection

Possible application pH limits

Nearly
Marimum

For virtually inimpaired pro-
ductivity and unchanged
quality of a fishery.

Appropriate for conserva-
tion areas, parks and water
bodies of high or unique
value.

pH not less than 6.5 nor more than 8.5. No
change greater than 0.5 units above the
estimated natural seasonal maximum, nor
below the estimated natural seasonal
mrnrmum.

High Not likely to cause appreci-
able change in the ecosys-
tem, nor material
reduction of f ish
production.

Could be appropriate for
fisheries o_r aquatic eco-
svstems ot some tmDor-
tánce, which should' not
be impaired by other users
of water.

pH not less than 6.0 nor more than 9.0. No
change greater than 0.5 units outside the
est¡mated natural seasonal maximum and
minimum.

Moderate Fisheries should persist, usu-
ally with no serious
impairment, but with
some decrease in
production.

Could be used for fisheries
which are valued, but must
co-exist with ma.jor indus-
tries or dense human
population.

pH not less than 6.0 nor more than 9.0. No
change greater than 1.0 units outside the
estimãted natural seasonal maximum and
mrnrmum.

is likely.

Appropriate for fisheries that
have some commercial or
recreational value, but are
so unimportant compared
with other water uses, that
their maintenance cannot
be a major objective of
pollution control.

This type of protect¡on
should however, provide
for survival of sensitive
soecies in adult or suba-
dult life stages for short
periods during the year.

oH not less than 5.5 nor more than 9.5. No' change greater than 1.5 units outside the
estimated natural seasonal maximum and
mtnrmum.

TABTE 3 Suggested pH limits for varying degrees of protection for aquatic life

Additional Requirements for All Levels of Protection.
. lf a natural pH is outside the stated range of pH for a given level of protection, no further

change is desirable.
. The extreme range of pH fluctuation in any location should not be greater than 2.0 units.

lf natural fluctuation exceeds this, pH should not be altered.
. The natural daily and seasonal patterns of pH variation should be maintained, although

the absolute values may be altered within the limits specified.
. The total alkalinity of water is not to be decreased more than 25 percent below the natural

level.
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TABTE 4 lnorganic Constituents of Health Significance
From: (N.2. Standards for Drinking Water Quality. (Draft) Board of Health Report, Wellington, 1983).

Parameter Unit Guideline
value Remarks

Arsenic
Barium

Beryllium

Boron

Cadmium
Chromium
Cyanide
Lead

Lithium
Mercury
Nickel

Selenium

mB/l

mg/l

mg/l
mg/l
mg/l
mdl
mg/l
mc/t

mE/l

0.05

no guideline value No evidence of any health effects associated with
set normally low levefs of barium in water.
no guideline value No evidence that beryllium in water is hazardous
set.

1.0

0.005

0.05

0.1

0.05

0.05

0.001

No guideline value
set

0.01

to man.

Safe level for human intake is 20 mg/|. But plant
damage above 1.0 mg,/|.

Total chromium.

Of geothermal origin in some natural waters.

Current available toxicoloeical data indicate
guideline value not requireJ.

TABTE 5 Aesthetic Quality - Drinking Water
From: (N.Z.StandardsforDrinkingWaterQuality. (Draft) Boardof HealthRepo4Wellington, 19g3).

Parameter Unit Guideline
value Undesirable effect that may be produced

Aluminium
Chloride
Colour

Copper

Hardness

lron

Manganese
pH

Sodium
Solids

(total dissolved)

Sulphate
Taste and odour

Temperature

Turbidity

Zinc

mdl 0.2

mdt 2so
True colour units 15
0cu)
mE/l

mg/t las CaCOJ 500

mg/t 0.3

mç/t 0.1

mg/t
mg/t

mg/l

Nephelometric Tur-
bidity units (NTU)

mE/

1.0

7.0 to 8.5 Taste, corrosicn.
200 Taste.

1000

400

lnoffensive to most
consumers
No guídeline value
setl

5

5.0

Discoloration.
Taste, corrosion in hot-water systems.
Discoloration.

Astringent taste, discoloration and corrosion of
pipes, fittings and utensils.

Above 500 mgll excessive scale formation.
Taste, turbidity, discoloration, deposits, growth
o1 rron bacter¡a.

Taste, turbidity, discoloration, deposits in pipes.

Taste.

Laxative effect when magnesium present.

Preferably <'l for disinfection efficiency.

Taste.

lCool water. is,generally.more palatable. Low water temperature tends to decrease the efficiency of water treatment
processes, including disinfection.
High.water temperature, encourages growth of nuisance organisms and intensifies taste, odour, colour and corrosion
problems.
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TABTE 6 Recommended Limits for Stock Watering and lrri8ation Waters (g/m3)

(Based on information from EPA, 1972)

Subs{ance Livestock Watering lrrigationl
(Fot wateß used contin- (For use up to 20 yß on
uously on all soil) fine textured soils of pH

6.0-8.5)

Aluminium
Arsenic

Beryllium

Boron

Cadium
Chromium
Cobalt

Copper
lron
Lead

Lithium
Manganese
Mercury
Molybdenum
Nickel

Selenium

Tin, Titanium, Tungsten

Vanadium

Zinc
pH

5.0

0.20

5.0

0.05

1.0

1.0

0.5

106

0.10

7.57

0.010

0.01tr

0.050

0.10

25

6.5-8.5?

5.0

0.10

0.10

o.75

0.010

0.10

0.050

0.20

5.0

5.0

2.52

0.20

0.10

0.20

0.020
_3

0.10

2.0

4.5-9.G

20.0

2.0

0.50

2.0

0.050

1.0

5.0

5.0

20.0

10.0

2.52

10.0

0.0501

2.0

0.020
_3

10
100

lThese levels will normally not adversely affect plants or soils. A water application rate of 0.91 m (3 feet) was used in the
calculations.

2Recommended maximum concentration for irrigating citrus is 75 mg/m3.
3See orisinal text for a discussion of these elements.
aFor onl"y acid fine textured soils or acid soils with relatively high iron oxide contents.
sstrictlv speaking no specific limits were recommended. The range given is for water which should be useable provided
that cárd is takèn to ðetect the development of harmful indirect effects.

6Limit derived by Hart (1974).
TAnglian Water Authority maximum desirable value.

APPEND¡X 2

AGENCIES INVOLVED IN THE WATER AND SOIL AND MINING FIELDS

CATCHMENT AUTHORITY/RECIONAL
WATER BOARD

Bay of Plenty CC

Hauraki CB

Hawkes Bay CB

Manawatu CB

Marlborough CB

Nelson CB

North Canterbury CB

Northland CC

ADDRESSES

PO Box 364
Whakatane
PO Box 246
Te Aroha
PO Box 233
Napier
PO Box 2043
Palmerston North
PO Box 145
Blenheim
PO Box 41
Nelson

PO Box 788
Christchurch
PO Box 886
Whangarei

61

87-289

48-099

53-164

79-009

89-099

88-344

729-060

84-639
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Otago CB

East Cape CB

Rangitikei-Wanganui CB

South Canterbury CB

Southland CB

Taranaki CC

Waikato Valley Authority

Wairarapa CB

Waitaki CC

Westland CB

Auckland RWB

Wellington Regional Council

NZ Catchment Authorities'
Association
NATIONAL WATER AND SOIL
CONSERVATION ORGANISATION

MINISTRY OF WORKS AND DEVELOPMENT
Water and Soil Division, MWD
Head Office
District Water and Soil Officers,
MWD

Soil Conservation Centre,
Aokautere

Hydology Centre,
Christchurch

Water Quality Centre,
Hamilton

c/-Auckland Regional 794-420

PO Box 858
Dunedin
PO Box 649
Gisborne
PO Box 92
Marton
PO Box 160
Timaru

PO Box 408
lnvercargill
PO Box 159
Stratford
PO Box 4010
Hamilton East

PO Box 41
Masterton
PO Box 110
Kurow
PO Box 66
Greymouth

Private Bag
Auckland
PO Box 27-242
Wellington
PO Box 5054
Wellington
c,/-vwo
PO Box 12-041
Wellington North

PO Box 12-041
Wellington North
PO Box 5040
Auckland

Private Bag
Hamilton

Private Bag
Napier

Private Bag
Wanganui

Private Bag
Wellington

PO Box 1479
Christchurch

PO Box 451
Dunedin
c/-vwo
Private Bag
Palmerston North
c/-vwo
PO Box 1479
Christchurch
c/-vwo
Private Bag
Hamilton

62

779-434

88-169

7188 &
7189

89-069

s6-197

7126 &
7127

67-184

83-079

819

4095

739-779

725-368

729-929

729-929

778-940

62-899

58-196

s4-109

748-399

530-099

771-480

67-154

530-099

67-025
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MIN]STRY OT ENERCY_MINES DIVISION
AND STATE COAL MINES

Mines Division
Ministry of Energy

lnspector of Mines and Quarries

District Manager
state coal Mines
lnspector Coal Mines
lnspector of Mines and Quarries

lnspector of Mines and Quarries

District Manager
State Coal Mines
lnspector of Coal Mines
District Manager
state coal Mines
lnspector of Coal Mines
lnspector of Mines and Quarries
lnspector of Coal Mines
lnspector of Mines and Quarries
District Manager
Srate Coal Mines

DSIR

Biological Resources Centre, DSIR

Botany Division, DSIR

Chemistry Division, DSIR

Ecology Division, DSIR

NZ Geological Survey

NZ Oceanographic lnstitute

Soil Bureau, DSIR

Science lnformation Division, DSIR

Crasslands Division, DSIR

MINISTRY OF TRANSPORT

Superintendents of Mercantile Marine (for
Sand and Shingle Extraction) at Whanga-
rei,Auckland, Tauranga, New Plymouth
Christchurch, lnvercargill, Napier, Welling-
ton, Nelson, Westport, Dunedin, Chatham
lslands

CUSTOMS DEPARTMENT
Superintendents of Mercantile Marine at Cis-
borne, Greymouth, Wanganui, Timaru

Private Bag
Wellington
PO Box 1701
Auckland

PO Box 34
Huntly

PO Box 1042
Palmerston North
PO Box 25
Westport

PO Box 37
Greymouth

PO Box 525
Dunedin
PO Box 23
Ohai

Private Bag
Wellington
Private Bag
Christchurch
Private Bag
Lower Hutt
Private Bag
Lower Hutt
PO Box 30-368
Lower Hutt
PO Box 12-346
Wellington
Private Bag
Lower Hutt
PO Box 9741
Wellington
Private Bag
Palmerston North

Private Bag
Wellington 1

735-755

729-979

228-019

666-919

694-859

699-059

861-184

673-11

858-939

6B-019

721-253
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District Offices at Auckland, Dunedin, Hamil-
ton, Kerikeri, New Plymouth, Queenstown,
Taupo, Timaru, Blenheim, Gisborne, lnvercar-
gill, Murupara, Palmerston North, Raetihi, Tau-
ranga, Wairoa, Christchurch, Creymouth,
Hokitika, Napier, Foxton, Rotorua, Te Anau,
Wanaka

DEPARTMENT OF LANDS AND SURVEY Private Bag
Wellington

District Offices at Auckland, Hamilton, New
Plymouth, Cisborne, Napier, Wellington, Blen-
heim, Nelson, Hokitika, Christchurch, Dune-
din, lnvercargill

MINISTRY OF ACRICULTURE AND FISHERIES

Head Office

Fisheries Management Division

Fisheries Research Division

Economics Division

Regional Offices in Auckland,
Hamilton, Palmerston North,
Christchurch, Dunedin
ACCLIMATISATION SOCIETIES
National Executive
of Acclimatisation Societies
The Secretary

The Manager

The Secretary

WILDLIFE SERVICE

The Secretary

The Secretary

The Secretary

The Secretary

c/ -Department of
lnternal Affairs
Private Bag
Wellington

Private Bag
Wellington
Private Bag
Wellington
PO Box 297
Wellington
Private Bag
Wellington

all Private Bag

PO Box 3664
Wellington
Ashburton Accl Society
PO Box 374
Ashburton
Auckland Accl Society
PO Box 447
Pukekohe
Bay of lslands Accl
Society
Heke Street
Kaikohe
Hawera Accl Society
PO Box 448
Hawera

Hawkes Bay Accl
Society
PO Box 259
Napier
Hobson Accl Society
PO Box 241
Dargaville

Marlborough Accl
Society
PO Box 105
Blenheim

738-699

735-022

720-367

720-367

844-159

720-367

729-287
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The Secretary

The Secretary

The Manager

The Manager

The Secretary

The Secretary

The Secretary

The Secretary

The Secretary

The Secretary

The Secretary

The Secretary

The Secretary

The Secretary

The Secretary

NZ FOREST SERVICE
Head Office

Conservancy Offices at Auckland, Rotorua,
Palmerston Ñorth, Nelson, Christchurch, Hoki-
tika, lnvercargill
COMMISSION FOR THE ENVIRONMENT

ENVIRONMENTAL DEFENCE SOCIETY

Mangonui-Whangaroa
Accl Society
PO Box 390
Kaitaia

Nelson Accl Society
PO Box 190
Nelson

North Canterbury Accl
Society
Bealey Avenue
Christchurch
Otago Accl Society
PO Box 5224
Moray Place
Dunedin
South Canterbury Accl
Society
PO Box 40
Timaru
Southland Accl Society
PO Box 844
lnvercargill
Stratford Accl Society
PO Box 334
Stratford
Taranaki Accl Society
PO Box 662
New Plymouth
Tauranga Accl Society
PO Box 20
Te Puke

Waitaki Valley Accl
Society
PO Box 167
Oamaru

Wanganui Accl Society
PO Box 282
Wanganui

West Coast Accl Society
PO Box 105
Greymouth
Westland Accl Society
PO Box 179
Hokitika
Whangarei Accl Society
PO Box 3

Whangarei
Wellington Accl Society
PO Box 1884
Wellington

Private Bag
Wellington

721-569

849-955

34-708

PO Box 10-241
Wellington
PO Box 5496
Auckland
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ENVIRONMENT AND CONSERVATION
ORGANISATIONS OF NEW ZEALAND
AUSTRALASIAN INSTITUTE OF MINING
AND METALLURGY

NEW ZEALAND M¡NERAL EXPLORATION
ASSOC¡ATION

PO Box 11-057
Wellington
19 Farnham Street
Mornington
Wellington
PO Box 2310
Wellington

846-971

893-3 1 1

739-510
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7.0 GtossARY
ABANDONMENT

ACID
ADIT

ALKALINE
AUCERING

BULK SAMPLE

CATCHMENT
AUTHORITY
CLASSIFIED WATERS

CRITERION

CYANIDES

DISCHARGES

DRILLING

EXPLORATION

FINELY DIVIDED
SOLIDS

OVERBURDEN
pH

PROSPECTINC

RECEIVINC WATERS

Sealing of all entrances to a mine and making it safe on the completion of
mining.
See pH.
A horizontal or near horizontal passage from the surface for the working
or dewatering of a mine.
See pH.

Any rotary drilling process in which the cuttings are cont¡nuously and
mechanically removed from the bottom of the hole without the use of a

fluid using a continuous screw on a shaft.

Any sample of ore or coal of more than a few tonnes that is obtained from
outcrop on access to a deposit for the purpose of carrying out tests (usually
at greater than bench scale).

This term is used when describing functions set out in the Soil Conservation
and Rivers Control Act 1941.

Those waters which have been classified under Section 25 of the Water and
Soil Conservation Act 1967. A classification is a declaration of the minimum
standards of quality at which the natural water so classified shall be main-
tained. There are nine classifications each with its own set of standards;
these are detailed in the Schedules to the Act.

A scientifically derived concentration of a pollutant (or other determinand)
which is estimated to provide a defined degree of protection to aquatic
species.

The term cyanides encompasses the cyanide ion CN-, hydrogen cyanide
HCN, and metallocyanide complexes. ln natural waters we are normally
concerned with 'free' cyanide, i.e. HCN and CN , and under a normal pH
regime the major portion will be present as HCN (the tox¡c form). (The pKa
for HCN is 9.4 therefore at pH 9.4 500/o ol a 'free' cyanide will be present
as HCN; at pHs 8.4 and 7.4 about 90% and 99%o respectively will be present
as HCN).

A point discharge is one entering water surface usually) via a pipe, a speci-
ally constructed outfall, a drainage ditch, or some other means whereby
the location of the discharge can be pinpointed. A non-point discharge is

one which enters a water body via a wide front at or below ground level,
or by aerial fallout.
Any process using a cutting tool to make a circular hole in rock, where the
cuttings are brought out of the hole by a fluid (air, water, drilling mud etc).

Searching for minerals usually over a large area of land using geological and
geophysical surveys (including drilling). (Often used to include prospecting).
Aim is to locate a target area for more intensive drilling.
See suspended solids.

The unweathered rock material overlying mineral deposits.

The pH of a water is an approximate measure of its hydrogen ion concen-
tration [H*] and is given by:

pH : -log.,o [H*]
Acids liberate hydrogen ions, the strength of the acid being determined
by the extent of this release. Acidic solutions have a pH less than seven.
Bases (or alkalis) remove hydrogen ions; a basic (or alkaline) solution has a

pH greater than seven. A water having a pH of seven is said to be neutral.
Natural freshwaters normally have a pH in the 7-8.5 region, i.e. slightly
alkaline, which can vary throughout the day. Seawater has a pH of around
8.2,and tends to be well buffered, i.e. it is difficult to alter by the addition
of acidic or alkaline materials.

Search for outcrops or surface exposures of minerals often in areas where
mineralisation is known to exist. Evaluating a deposit by drilling, sinking
shafts, taking bulk samples etc.

Those waters into which a discharge is made.
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RECLAMATION Winning back from a waste condition.
REGIONAL WATER This term is used when describing functions set out in the Water and SoilBOARD Conservation Act 1967.
REHABILITATION To render disturbed land usefuland involves both restoration or reclamarion.
RESTORATION Bringing back to former state.
SALMONIDS Fish of the salmon kind, e.g. trout, salmon.
SHAFT A large vertical opening (of square or circular section) that provides access Á

to_an ore body or seam. used for hauling ore, coal, men, materials, electrical
cables etc.

SLUDGE The precipitated solids from any sedimentation process. Sludge can contain
up to 990/o moisture.

sPoll Waste soil and vegetative material from road making and excavations.
STANDARDS The limiting concentrations of pollutants (or other determinands) which are

permitted in a water or an effluent.
SUBSOIL The weathered rock and soil material between the topsoil and sotid rock

below.
SUSPENDED SOtIDS The. term s.uspended solids (or finely divided solids) generally encompasses

a.wide variety of inert inorganic materials held in'suspensión in waier by
virtue of its turbulence. There may be a contribution due to organiä
materials.

TOPSOIL The. organically enriched upper and surface soil layers in which roots nor-
mally grow.

TRENCH (COSTEAN) A trench cut across the line of outcrop of a seam or ore body to expose
its full width.

UNITS Concentration units in this p.ublication are expressed as milligrams of sub-
:ta,nc9.per litre of water (mg/l). This is equivalent to grams pei cubic metre
(g/m') and parts per million (ppm).
other units frequently used in water analysis a.re micrograms per litre (¡t g/l;
equivalent to milligrams per cubic met¡e (mg/m3 ) or pãrts per billion Ìpõ¡1.

WATER RICHTS These are licences issued under the Water and Soil Conservatio n Act 1967,
which enable the holder to either dam, divert, take, use or discharge into
any natural water.

WATER Means a national water conservation order or a local water conservation
CONSERVATION order made under the Water and Soil Conservation Amendment Act 1981ORDERS for the purpose of the preservation or protection of the wild, scenic and

other natural characteristics of rivers, stieams and lakes.
WINNINC The act of extracting or taking out the ore or coal from a mine.
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