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Environmental Disturbance KM Specialist Surveys

That area of the mining lease or lands disturbed by and in
conjunction with “mining activities”
— Generally excludes land disturbed by “other” parties

Disturbance commences Day 1 and continues for the life of mine sureyor

one of the first on site, one of the last to leave)
— Exploration (Camps, Drilling, Seismic €tc)
— Production
— Closure

Disturbance is a key element of most mining operations and controls
likely rehabilitation costs

— Opencut v Underground

To meet legislative, planning and other purposes a disturbance foot
print must be maintained, updated and reported regularly
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DI St U rb an C e - L eg I S I atl O n KM Specialist Surveys

o All states and territories have multiple levels
of controlling legislation

 Queensland — Primarily
— Environmental Protection Act 2004
— Environmental Protection Regulation 2008
— Mining lease conditions
— Other associated and specific legidation

 Specifies EMOS and PoO requirements
requiring Disturbance input
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KM Specialist Surveys

Disturbance v Rehabilitation

 Rehabilitation (as such) is not being covered
— Such asthe design, survey, control etc

 Rehabilitation is still a “Disturbance” and
forms part of disturbance survey
requirements and overall reporting
categories

— E.g. Recontoured, Topsoiled, Vegetated etc
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Disturbance — Stake Holders KM Specialist Surveys

e Surveyors
 Environmental
— Site and Corporate
— Government
 Engineers
e Commercial

— Accountants
 Corporate ownership requirements
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Where do we all fit? — Attendee Input KM Specialist Surveys

1. Site Surveyors do all disturbance category surveys, maintain
the data, compile reports, output as required.

2. Site Surveyors do all disturbance category surveys and/or
1. Update/maintain the database for others to access, run reports etc?
2. Provide as surveyed data to others who update/maintain database?

3. Site Surveyors have no responsibility for disturbance surveys
1. Environmental department do own surveys and run GIS etc

2.  Survey and/or Reporting done by contractors etc

4. Other Variations to above?
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Disturbance — Categories

KM Specialist Surveys

Generic Typical Pre 1990

 Permanent Reserved
 Temporary Reserved
e [Future Reserved

e C(Cleared

. Available AN
 Graded ;
« Seeded
 Vegetated

\A

DRI “Standard” Categories 1991

Undisturbed

Cleared

Tailings

Rejects

Ramps

Infrastructure

Topsoil Stripped
Active Pit

Deferred Rehabilitation
Available
Recontoured
Topsoiled

Seeded

Established
Successfully Rehabilitated

AIMS Seminar — Mackay 2009
Kerry Matthews - KM Specialist Surveys

Environmental Disturbance & Reporting — A Survey Perspective



Disturbance — Sub Categories Kt Spaciilat Sirvep

« Primary reporting categories and/or associated definitions have
generally not been a one fit for all

 Sub categories evolved from demand by
— Accountants
— Engineers
— Environmental
— Government

« Sub category areas were not reported individually
— Site gpecific
— Saved time based on regular requests
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Disturbance — Categories Today KM Specialist Surveys

 QOver 40 primary categories is not uncommon
— Different category $$ costs for site liability and rehabilitation provision
— E.g. Infrastructure Dam - Freshwater v Mine water
— Specific categories, subsidence, exploration, infrastructure additions

* Previously identified sub-categories have now become primary categories
— Still arequirement for sub-categories

« Category definitions can mean different things to different stake holders
— Definitions are now more specific
— Rigid definitions reduce the ability to include sub-categories

 Disturbance datais being used beyond original intent
— Scheduling, Design, Topsoil volumes etc
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Disturbance Category Example — Cleared ks Gidadadiae. o

e Cleared
— Directly associated with the advancing mining operation

— Cleared by property owner or property related then is not
classed as cleared but undisturbed

— Previous site history (who cleared what and when)
— Depends on “type’ of clearing (root disturbance)
— Powerlines - Cleared v Infrastructure category
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TO p SO I I St I I p p ed - EX am p I e KM Specialist Surveys

Topsoil Heaps +

Sub-Category Topsoil Stripped
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DI St U rb an C e — FI eI d Su rV eys KM Specralist Surveys

* Field Surveys
— Straight forward (whole or part)
—  Typicdly GPS
— Datafrom normal survey operations (Prestrip, Draglines, Mining etc)
— Specific disturbance (out of pit) surveys (Topsoil stripping, Roads, Rehab, Spoil etc)
— Assessment, Temporary re-alignment pending final survey (Prestrip dumps etc)
* Survey Timing
— Carry over of category changes from month to month
— E.g. Spoil, prestrip dumps have less priority than topsoil stripping
— Consistency with relation to actual
— Accountants do not like the unexpected come EOM
 Compiling the as surveyed data to fit the defined (sub) category definitions

* Archive and backup of all files and data sources monthly (Dynamic data)
» Disturbance reviewed/adjusted from Aerial updates (Mosaic and/or digital data)

— Asavallable
—  Outlines disturbance for mapping updates
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Disturbance — Reporting KM Specialist Surveys

» Dependent on Corporate, Ownership, Site and Government requirements
— Lease by lease, Grouped by Leases, All |eases etc

 Category areas are mutually exclusive
— Total category area must equal total lease area (survey/reporting check)

* Monthly, YTD, JTD summary
— Combinations of category areas and percentages of (sub) totals
— Maintaining specific totals, areas and other info separate
» E.g. Recontoured YTD (Category by which Rehabilitation is measured)
» Historical locations Asbestos dumps, Reject areas (in spoil) etc
» Dates (topsoiling, seeded etc)

 Environmental Accruals (End of reporting periods)
— (Not considered a survey function)

» Specific environmental requirements include (unrelated) sub-sets of overall disturbance
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KM Specialist Surveys

Disturbance - Costs

 Disturbance (as surveyed) areas directly affects the
project liability and security required

e Serious $%'s involved which can have a direct
Influence on the monthly bottom line

— Based on survey (compared to assessment methods)

— Progressive disturbance matching operation

— The $50/acre ($23.20/ha) bond has long past

— $3 rate dependent on category (up to ~$50,000/ha Plus)

* Most expensive category ??
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Disturbance — Future KM Specialist Surveys

« Disturbance ratio to Rehabilitation ~ 4.1
— Possibly increase?
— Rehabilitation categories sacrificed

« More importance and control being placed on mine disturbance
— Cultural heritage areas etc - increased survey input
— Permitsrequired to disturb the disturbed — timely survey updates
— Less assessment, more actuals - increased survey input

 Further disturbance category refinements as costs increase

* Heights could become a factor in determining category $$/ha rate
— Prestrip / Spoil Dumps
— Height above natural surface (3D)
— Viable using aerial data only
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Questions ?

Kerry J. Matthews

Registered Surveyor (Mining-O & Engineering)
Corporate Member AIMS
Member SSSI
MIEMSA
MIEMSQ

KM Specialist Surveys
P.O Box 343
Yeppoon, Qld. 4703

Ph: (07) 49392055
Fax: (07) 49392055
KMSSurvey@bigpond.com




