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Question 1

Question 1 (total 20 marks) (Essential question)

Work Health and Safety Act 2011 [NSW], Section 19 details Primary duty of care

The following questions are in relation to Section 19:

a. Complete the missing words or numbers from Section 19 (2): (4 marks)

A person conducting a business or undertaking must ensure, ,

that the health and safety of other persons is not put at from

carried out as part of the conduct of the business or undertaking.

b. Complete the following missing words and state the 7 points to Section 19 (3):

(16 marks)
(3) Without limiting subsections (1) and (2), a person conducting a business or undertaking must

ensure, ;

a)

b)

c)

d)

e)

f)

9)

120
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Question 2

Question 2 (total 20 marks) (Essential question)
Work Health and Safety (Mines and Petroleum Sites) Regulation 2022 [NSW], Section 46 details

Operation of belt conveyors, complete the missing words.
Question 2 (a) (10 marks)
(2) In managing risks to health and safety associated with the operation of belt conveyors at the

mine, the mine operator must do the following;

a)

b)

d) For an underground coal mine — ensure each belt conveyor in operation is inspected by a

competent person;
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Question 2 (b) (10marks)

Two hours prior to the end of your shift as the shift undermanager, an incident occurred where an
Outbye Deputy investigates a low-level CO Alarm on the main trunk belt system. On inspection the
Deputy finds a pile of smouldering coal on the ground around a roller on the belt.

Complete the detail from the relevant legislative sections below that are a requirement for this

event:

WHS (MPS) Reg 2022 s190 -

WHS (MPS) Act 2013 S15 -

WHS (MPS) Act 2013 S16 -

WHS (MPS) Act 2013 S17 -

120

Question 3
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Question 3 (total 20 marks)

a) Work Health and Safety (Mines and Petroleum Sites) Regulation 2022 [NSW], Section 60

details Requirements if air quality and air safety standards not met.
Complete the following missing words and state the 4 points to Section 60 (5):

The mine operator of an underground mine satisfies the requirements of subsection (4) if the mine

operator ensures are in place at the mine to require;

a) The person with responsibility for an area of the mine to be informed as soon as reasonably

practicable after a person finds the ventilation is in the area, and

b) the person with responsibility for the affected area to do the following;

b) Work Health and Safety (Mines and Petroleum Sites) Regulation 2022 [NSW], Section 62
details Ventilation systems.

Complete the following missing words.

(1) The mine operator of an underground mine must ensure air supplied to the ventilation system
at the mine is obtained from the purest source available.

(2) The mine operator must ensure the following -

(a) ventilation circuits at the mine do not allow of air,

(b) plant and that regulate airflow are in good working order,

10
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(c) headings are not unless -

(i) the purpose of entry is to , and

(i) is provided to the person entering the heading,

(d) an or scrubber fan used at the mine is located and ina

way that prevents uncontrolled recirculation of air through the fan,

(e) a ventilation fan at the for the

purpose of ventilating the underground mine is placed in a position and under conditions that
ensure the least amount of damage as possible is caused to the fan in the event of an explosion,

or other overpressure event, at the underground mine,

(fH a is in place for each type of fan, including the main fan,

(9) no person deals with a main fan or auxiliary fan ventilating an underground mine unless the

person is by the to do so,

(h) no person a fan ventilating an underground mine unless each

person likely to be adversely affected by the starting or stopping has been notified.

120

Question 4

Question 4 (total 20 marks)

Work Health and Safety (Mines and Petroleum Sites) Regulation 2022 [NSW] Part 3 states the
requirements for managing risks. Detail the specific requirements of the following sections:

11
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Section 15 Review of control measures — What circumstances could cause for a review of control
measures? (8 marks)

Section 15 Review of control measures — Who may request the review of a control measure under

this section? (2 marks)

12
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Section 16 Record of certain reviews of control measures — What must the Operator of a mine

keep a record of when completing a review of a control measures? (10 marks)

120
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Question 5

Question 5 (total 20 marks)

Work Health and Safety (Mines and Petroleum Sites) Regulation 2022 prescribe functions of
certain roles. State the Statutory function of the following positions in an underground coal mine:
Deputy (1 mark)

Undermanager (3 marks)

14
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In relation to the following roles, what are the eligibility criteria required to be appointed in the
following roles:

Industry safety and health representative (2 marks)

Site safety and health representative (2 marks)

Electrical safety and health representative (2 marks)

Work Health and Safety Act 2011 Section 68 states the powers and functions of health and safety
representatives, list these in relation to a workgroup at a mine site (8 marks)

15
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Work Health and Safety Act 2011 Section 64 states the term of office of health and safety
representatives, what is the length of term. (2 marks)

120
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Question 1
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EXAM PAPER: UBZ MINE VENTILATION

DATE: ‘Wedescay 28th March 2023

EGAN COLLIERY | @u
=

WESTERH BAIN SEAM

A DIME 1983

Egan Colliery workings commence at the toe of the highwall from the discontinued Egan Opencut
mine. Workings are shown on the attached plan.

The colliery works the “Western Bain” seam, which is 9 metres thick in total and has a medium
propensity to spontaneous combustion. The seam is overlaid by 8 metres of quartz bearing
sandstone and mudstone. The working section is the bottom 3 metres of the Western Bain seam.

The immediate strata below the “Western Bain” seam, is a 1.0 metre thick reasonably competent
bed of shale.

The Egan Colliery workings are accessed via 4 short portal drivages at the base of a highwall in a
discontinued open cut coal mine. One of these portal drivages is connected to the Main Ventilation
Fans.
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The “Western Bain” seam is moderately gassy with a moderate permeability. Total in situ-seam
gas content is typically10 m®/t, with a CO,:CHj, ratio of 20:80. Approximately 60% of the insitu gas
in the cut coal is liberated during the production process.

Typical roof support is 6 x 2.1 metre bolts and a 1 metre x 5.2 metre mesh module per metre. Ribs
are friable and prone to failure in the upper third of the rib, requiring support with mesh and 2 x 1.2
metre point anchor bolts every metre.

The mine produces Coking coal from 3 Continuous Miners in development units seven days per
week and a longwall panel (LW 100 West) five days per week.

The mine produces approximately 3.5 million tonnes per year. Two continuous miners are
advancing the tailgate headings, while a single continuous miner is being used to develop a main
gate road for the new longwall panel LW1001.

On the accompanying ‘Egan Colliery’ plan:
Question 1 (total 100 marks)

a. ldentify the location of all production faces and show calculations of their daily
production levels. (20 marks)
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120

b. Ventilate the plan using the code of signs specified by the Regulations and Standards or
survey drafting instructions, addressing the issues identified in question 1. (20 marks)
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120

c. Show the air quantities entering each production panel measured 100 m outbye the last
completed line of cut-throughs. Calculate the general body methane concentration in

each panel return. (20 marks)

11
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120

d) Show the air quantities entering each surface intake entry into the underground workings and

each surface return entry from the underground workings. (20 marks)

12
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e) Show the locations and type of required atmospheric monitoring. (20 marks)

14
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120

Question 2
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Question 2 (total 70 marks)

The following are short answer questions on a range of matters which should be answered in dot
point format

From the data supplied in Question 1 and in relation to the mine layout as per the attached plan:

Identify and list the relevant hazards associated with the ventilation arrangements and those
issues which must be addressed by the ventilation control plan. Your answer should include
ventilation control measures and any other identified major hazard management requirements
associated with the ventilation. (70 marks)
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170

Question 3

Recirculation: (Essential Question)

You are an Undermanager on surface, when a development deputy contacts you to inform you

that recirculation is occurring in their respective panel. In short answer format, answer the
following:

a. How recirculation can occur in a 2-heading development panel using an auxiliary fan

with an open circuit capacity of 21m3/s (5 marks)

/5

b. Treatment options for recirculation in a development panel (5 marks)

21
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/5

c. What instructions the Deputy should receive from the Undermanager (10 marks)

22
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/10

d. What actions the Undermanager should take (10 marks)

/10

23



UB2 — Mine ventilation Paper | Mar-2023
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Question 1

Question 1 (total 20 marks)

You are an Undermanager at an underground coal mine that has moderate to high insitu gas
content with a predominant composition of methane. In-seam drilling interpretation has inferred a
2.5m thick Dyke ahead of the two-heading gate road drivage. A recent core result indicates the
dykes hardness is over 200MPa.

The decision has been made to utilise explosives for the first time at this mine to develop through
the dykes. You have been asked by the Mine Manager to coordinate a project to shot fire this
dyke.

a. What are your immediate concerns? (4 marks)

b. What are the documents and licenses related to the storage, handling, transport and
use of explosives that you will need as part of this project? (6 marks)
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c. What are some of the key controls that you would ensure are in place prior to shot
firing? (6 marks)

d. What equipment would you provide to the shotfirers to safely complete the shot firing
operations in the panel? (4 marks)
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120

Question 2

Question 2 (total 20 marks)

You are the night shift Undermanager. The mine extracts all coal from a 3m thick seam in 300m
wide longwall blocks using Uni-Di cutting sequence. The immediate roof consists of 4 to 6m of
shale / mudstone overlain by 20m thick sandstone unit. The roof has been deteriorating in some
areas across the face over the past 24 hours, though has been reported as being managed by
double chocking the shields.

While conducting your underground inspections in a development panel, you receive a phone call
from the longwall deputy that a roof fall has occurred. The roof has fallen in up to 2m high with
some areas up to 4m high. Tip to face is over 2m in some areas. The poor roof area is located
from shield 80 to 140. The Shearer is on the tailgate side of the roof fall. (6 marks)

A. Describe the actions and immediate directions the Undermanager should complete. (8 marks)
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B. The Mine Manager has assigned the Undermanager the task to scope up a recovery plan.
Describe the way in which the Undermanager should plan a recovery and the control measures
that should be put in place to manage health and safety of Workers. (8 marks)

C. Outline the benefits and restrictions when using polymeric chemical products and phenolic
foam for strata consolidation (4 marks)

120

Question 3

10
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Question 3 (total 20 marks)

You are an Undermanager at a mine and the Mine Manager has requested you plan out an
effective in seam gas drainage program to ensure mining can be completed below threshold limits.
MG111 panel is due to be mined in 12 months time, regional gas content is 14m3/t at 80% CH4
with high permeability. It has been noted from previous gate roads that the 5m thick dyke has low
permeability either side in close proximity to the structure.

A. Draw a pre-drainage in-seam drilling pattern to cover MG111 panel and the Longwall block

inbetween these gate road panels from the drill stubs in MG110 panel. Show holes that would be
re-entered to obtain future cores. (5 marks)

11
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B. What parameters are analysed in determining the required drill holes in an in-seam drilling
program? (5 marks)

C. Explain any considerations when drilling around significant geological structures (5 marks)

D. Explain how a gas core is taken underground at the drill site and how the total gas content is
calculated once the core has been taken (5 marks)

12
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120

Question 4

Question 4 (total 20 marks)

You are the night shift undermanager at an underground coal mine that is moderately gassy and
has a moderate to high propensity for spontaneous combustion.

a. Explain the process of spontaneous combustion in an active longwall goaf and what
factors could increase the likelihood of oxygen ingress into this goaf? (8 marks)

13
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b. Explain the R70 index and how it is derived. (4 marks)

14
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c. Draw and explain the Coward Triangle and what happens when air/oxygen, fuel or inerts

are added to the goaf mixture. (8 marks)

120

Question 5

Question 5 (total 20 marks)

The following are short answer questions on a range of matters which should be answered in dot

point format:

15
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a. List and briefly describe five factors that a shift undermanager would need to consider
when determining the level of supervision and instruction required for workers? (10
marks)

b. Two hours prior to the end of your shift as the shift undermanager, an incident occurred
where a Deputy inspecting a main trunk conveyor finds a return roller with large
amounts of smoke issuing from it. There are no visible flames, but the area appears to
be glowing on the off-walk side. The roller is running in fine coal. The mine operates a
longwall and 3 development units. List and briefly describe five actions relevant to the

incident that the undermanager should consider (10 marks)

16
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120

Question 6

Question 6 (total 20 marks) (Essential question)

The following are short answer questions on a range of matters which should be answered in dot
point format:

You are the shift undermanager at a moderately gassy mine that operates gas drainage system.
You receive a phone call from a deputy in Herringbone production unit that operates 2 continuous

miners informing you that a frictional ignition has occurred on one side of the panel.

17
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a. What is a frictional ignition? (4 marks)

b. List 5 factors that contribute to frictional ignitions. (5 marks)

c. List and briefly describe five (5) controls measures which should be implemented to
prevent frictional ignitions? (5 marks)

18
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d. Upon receiving this information what actions should be taken by the undermanager to

comply with legislation? List and briefly describe 4 actions. (8 marks)

120

Question 7

Question 7 (total 20 marks)

19
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The following are short answer questions on a range of matters which should be answered in dot
point format:

You are the Weekend night shift Undermanager at mine that operates 3 development units and a
longwall panel. Access to the mine is via a box cut with a transport drift and a belt drift as the
second egress. During your shift on Saturday night, you receive a PED message to contact
control. The Control Room Operator notifies you of the following;

An operator was driving a man transporter down the ramp of the mine to the portal entrance,
following a vehicle into the portal. When the vehicle in front stopped at the portal entrance for the
operator to activate the block lights the man transporter driver following was surprised and he
applied the brake very hard. This caused the man transporter to skid to the right where it ran up a
slight ramp and rolled onto its side. No one was injured in the incident. The Outbye Deputy
attended the site and organised for clean-up of the site and righted the man transporter and had it
taken to the workshop for any repairs.

a. What were the potential causes of this incident? (5 marks)

b. What actions should the Undermanager take immediately, and in the future? (15 marks)

20
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120

21
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Question 8

Question 8 (total 20 marks)

The following are short answer questions on a range of matters which should be answered in dot
point format:

You are the Undermanager at a mine that works a 6.5m thick coal seam. The Longwall extracts
4.0m coal leaving nominally 2.5m in the roof. The coal seam is gassy and the mine has a history
of spontaneous combustion. The seam gas is predominantly Methane with a gas content of
approximately 12 m3/tonne. The Longwall is ventilated with 50 m3/s air. During normal Longwall
extraction the CO make at the Tailgate is measured routinely at 15 litres/minute. The mine is
negotiating a 3.0m thrust fault which puts an additional 3.0m of coal into the roof strata whilst
mining through the faulted area. Mining progress is very slow due to strata conditions and cavities
have formed on the Longwall face which have to be periodically filled with cavity fill material.

. List 5 and briefly describe what actions the Undermanager should take during this period with
regards to the spontaneous combustion potential at the mine? (10 marks)

22
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b. There is a roof fall on the face at 90 chock, 50 metres from the TG. The roof is very
broken in this area due to a fault and the goaf has closed up very tight behind the
chocks. The goaf consists of very small roof material and coal. The Deputy finds a
stream of hot air coming out of the goaf onto the face at this point. He takes a bag
sample from the gas at the rear of 88 chock and the following is analysed by the gas
chromatograph:

02 12.5%

C0O2 6.0%
CH4 6.1%

CO 120 ppm
H2 22 ppm
Ethane 26 ppm
Ethylene O ppm

N2 75%

i. Briefly describe what actions the Undermanager should take? (5 marks)

23
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What are the possible sources for these gases? (5 marks)

120

24
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End of Document
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