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• Mine planning lifecycle
• Consequences of poor planning
• Legislation requirements
• Mine design criteria and information
• Ground or Strata failure (PHMP)
• Slope stability incidents
• Planned assessment results
• Blasting and  the mine plan
• Take home messages and questions

Presentation covers…
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Mine planning…
• Financial Model
• Approval Process
• Geology Model  
• Geotechnical Design
• Environmental considerations
• Stakeholder Liaison
• Plant & Equipment Selection
• Quarry Closure Plan
• Review Process
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A quarry begins to close the day it opens !
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Decisions made during the mine planning and development 
phase – and even earlier, during the exploration phase – have 
profound effects on the ultimate closure plan, production 
outputs and costs, and on the going safe and efficient 
operation of the site. 

WE NEED TO GET OUR PLANNING RIGHT !
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Consequences of poor mine (pit) planning ? …
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Consequences of poor mine (pit) planning… (some examples)

• Safety

• Increased risk to workers and visitors

• Poor access to benches and production areas 
(roads too steep and narrow)

• Poorly aligned haul roads (switch backs)

• Unstable highwalls (above and below)

• Ground and strata failure (minor and major)

• Increased blasting hazards (flyrock)

• Managing oversize  (transport & crushing)

• Can lead to production pressures and 
shortcuts being taken ! 

• Financial 

• Lower annual productivity 

• Reduced internal efficiencies (workforce #’s up)

• Inefficient haulage routes

• Double handling (side casting)

• Contamination of products

• Isolation of resource

• Managing oversize ($$$)

• Unable to meet development consent conditions

• Unable to meet market demands (products)

• Increased rehabilitation costs 7



NSW Resources Regulator
Department of Regional NSW

Must be prepared by a 
registered ‘mine surveyor’

What does the legislation say?

Survey plans and Mine plans -
Work Health and Safety (Mines 
and Petroleum Sites) 
Regulation 2022 (Part 6, 
section 116 – 122)

• A survey plan is required 
for an underground mine, a 
coal mine, a petroleum site 
or a mine determined by 
the regulator to require one

• A survey plan is also 
required for a mine, other 
than an underground mine 
or coal mine, if the mine 
operator determines a 
survey plan is necessary 
E.g a risk assessment
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• Must be prepared by a competent person

• Must show the following if present at the mine

– Proposed workings of the mine  
– Existing workings of the mine, including disused workings
– Other disused workings that are attached to, or near, the mine
– The location or estimated location of the boundary of adjacent workings or 

geological structures

• Plan must be reviewed every 12 months 

Mine Plan – (most in the room will require a ‘mine plan’ not a ‘survey plan’)
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Mine Plan
Paper vs Electronic
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Smaller 
Mines

- Sequencing

- Haul roads

- Parking

- Boundary

- Traffic flow

- Mining criteria

- Rehab 
requirements

- Sign off

(not all mandatory)
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How did you determine your operating parameters and 
mine design criteria ?
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Geotech information - data

“… and we can save 700 lira 
by not taking soil tests…”
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Health and Safety at Quarries Guide
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Example of detail in the Guide
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Other Publications
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General Definition of Terms
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General Definition of Terms



Slope Design   

7 *15 m = 105m

@ 68 degrees

7 *15 m = 105m

@ 45 degrees



15 m

15 m

15 m

45 m ( 3 * 15m)
7.5 m

8.6 m

(2 * 7.5 m) +(3 *8.6 m) =  40.8

7.5 m60 deg

Overall Angle = 48 deg

Overall Pit Angle @ 60 degree face

FOS greater then 2.0



15 m

15 m

15 m

45 m ( 3 * 15m)

7.5 m

5.4 m

(2 * 7.5 m) +(3 *5.4 m) = 31.2

7.5 m70 deg

Overall Angle = 55 deg

Overall Pit Angle @ 70 degree face

FOS approx. 1.8



15 m

15 m

15 m

45 m ( 3 * 15m)

7.5 m

< 1 m

(2 * 7.5 m)+ (3 * 1m)  = 18.0

7.5 m85 - 90 deg

Overall Angle = 68 deg

Getting towards an 
unstable situation

Overall Pit Angle @ 85 -90 degree face

FOS approx. 1.2



15 m

15 m

15 m

45 m ( 3 * 15m)

12.0 m

< 1 m

(2 * 12.0 m) +  (3 * 1m)  = 27.0

12.0 m85 - 90 deg

Overall Angle =  59 deg

Better result

Overall Pit Angle @ 85 -90 degree face
Increase bench width from 7.5m – 12m

FOS approx. 1.7



Is Ground or Strata failure a Principal Hazard ?
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PHMP and underpinning risk assessment
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Stand alone PHMP with underpinning 
risk assessment – larger sites

RA & PHMP one in the same document – smaller sites
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WHS (MPS)Reg 2022
Schedule 1

Ready made prompt 
list



Subject Matter Experts – (when) ?



External reports
(initial and on going)  
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Pictorial view of risk assessment





Bedding and face orientation

Side elevation – bedding 
dipping into the face

Side elevation – bedding 
dipping out of the face



Bedding perpendicular to the face

Plan view of Quarry face

Bedding perpendicular to face 
orientation – less chance of face 
pealing



Bedding at acute angle

Plan view of Quarry face

Beware of wedge 
failures

Bedding at acute angle to face 
orientation
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In Pit (local) geological structures

• Bedding 
running at an 
acute angle to 
face

• Major fault 
cuts through 
entire deposit
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2022 – severe weather
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January 2023
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• Currently being investigated by 
external geotech (likely to be 
geology contact)

• Establish failure mode
• Revise mine plan
• Implement action plan
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Doesn’t have to be hard rock ! (circa 2004)
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• Change of mining method 

• Undercut the working area

• No systematic approach

• No edge protection

Can be under the 
water ! (circa 2001)
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Working near faces  !
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Stockpile extraction at small site  !
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Can happen to excavators ?
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• Fit for purpose equipment
• Correct and agreed setup
• Workers trained in slope 

stability awareness
• Scaling practices in place
• Inspection systems in place
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Separating people and parking 
locations !
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Safety Bulletin - recommendations

1. Installation and maintenance of water 
drainage to prevent pooling of water

2. Pumps are installed and operational where 
required, prior to wet weather events

3. Thorough inspections are completed by 
supervisors prior to and during mining 
operations (results are recorded and 
communicated)

4. Increase frequency of inspections of 
highwalls and dumps during wet weather

5. Workers to monitor conditions in work areas
6. Scaling of walls to be completed during 

excavation

6. Avoid working near, or parking vehicles 
and equipment under, or on edge of 
highwalls during and post weather events

7. Geotechnical assessments are completed 
by qualified people and regular reports are 
provided to workers

8. Where possible consider use of drones to 
inspect wall conditions

9. Access is available above and below walls 
and dumps to allow inspections to be 
conducted

10. Access is restricted to high risk areas (e.g. 
dykes, faulted areas) until hazards are 
identified and controlled
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Dump construction
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Inspections – ( pit, face, dumps, 
stockpiles)
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Inspection (by who) Frequency

Extraction team Daily (prior to work)

Supervisor Daily

Quarry Manager Routinely

Internal professionals As required

External Subject Matter 
Expert

As required (annually)



Slope stability 
inspections can 
extend to ongoing 
monitoring…

• visual inspection
• surface extensometers and 

crack monitoring
• Manual survey
• Real time GPS stations with 

prisms
• radar
• micro-seismic monitoring
• monitoring of groundwater 

pressure.
• Use of a drone



Planned assessment results
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Fact sheet – Ground or strata failure – small mines
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Ground or Strata failure consolidated report 
findings…
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• Areas for improvement:
• Documentation not relevant, site specific or up to date
• Excavations not meeting design criteria or mine plan
• Lack of understanding to inspect blast hole logs and 

anomalies
• Water management practices not documented and 

regularly inspected
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Ground or Strata failure consolidated report 
findings…continued !
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• Equipment setup up procedures adjacent to 
geological structures not documented

• Inspections not routinely completed
• Absence of awareness training for workers and 

supervisors 
• Disconnect between blast management plan and 

mine plan (reliance on contractors)
• Non reporting of ground and strata failures to the 

Regulator
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Drilling and Blasting practices
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Disconnect between blast management plan 
(design) and mine plan (reliance on 
contractors) ?



Lack of understanding to inspect blast hole logs 
and anomalies ? (Laser profile)
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…and Bore Tracking
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Drill logs

• Correct starting location
• Correct depth
• Correct inclination
• Any geological anomalies
• Any water intersection
• Correct loading amounts
Talk to the driller and shotfirer
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Bench Access – think ahead !
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Check sheet

61

MINE PLANNING - SELF ASSESSMENT
( this document does not guarantee compliance and should be used as a guidance tool only)

Yes/No

Approval Conditions: 1. Do you have a current copy of your development consent & conditions?
2. Do you regularly review compliance with these conditions?
3. Does your team understand your consent condition requirements?
4. Have you considered drafting a development consent conditions map?

Geology: 1. Do you have an up-to-date geological map including reserves?
2. Does your map distinguish between various quarry products?
3. Is your drilling data catalogued and stored for future use?
4. Is geological assessment an integral component of your on going mine planning?

Geotechnical Design Criteria: 1. Have you considered geotechnical criteria in your pit design?
2. Have you identified areas where additional geotechnical controls are needed?
3. Have you considered drafting a risk rated geotechnical plan of your site?
4. Do you have design criteria and inspection checklists to ensure compliance?  

Haul Roads : 1. Do you have a documented haul road design guideline?
2. Have you considered and documented haul road locations (short & long term)?
3. Do you have scheduled haul road maintenance and inspection systems?
4. Do you have a traffic management plan for your site?

Blast & Environment : 1. Are your environmental conditions understood by your team?
2. Have you considered the preparation of an environmental conditions map?
3. Do your blasting procedures include environmental conditions and an exclusion zone?
4. Are your inspection, monitoring & recording systems for environmental matters documented?

Rehabilitation & Closure: 1. Do you have a progressive "live" quarry rehabilitation plan in place?
2. Have you been  progressively completing rehabilitation in accordance with the plan? 
3. Do your inspection and monitoring programs include your completed rehabilitation? 
4. Are you planning financially to honour your agreed rehabilitation obligations? 

Stakeholders : 1. Have you imbedded agreed consultation processes in each of your programs ?
2. Are you being proactive in your stakeholder dealings?
3. Are you scheduling and managing internal and external reviews in a systematic manner? 
4. Is there a continuous improvement requirement in each of your programs?

"All mine planning programs include stakeholder engagement - remember to 
manage it proactively" 
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• Ensure your mine plan is current and displayed
• Discuss with your supervisors and team 
• Understand your mine design criteria
• Revisit your PHMP for ground or strata failure
• Review your DA consent conditions and display
• Discuss with your blasting contractor your mine 

plan requirements
• Provide your workers with slope stability 

awareness training
• Make sure your inspections are happening !

Take home messages…
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Any questions ?
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