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This document describes the company’s minimum requirements to reduce the risk of environmental
incidents, in particular incidents associated with hydraulic and cooling systems on mobile equipment, in
addition to applicable regulatory requirements.

This procedure must be an integral part of your Environmental Management System (EMS) and must
be known to all mechanics.

The documents listed in the column Traceability/Verification must be made available on demand,
including during audits.

1. Training
No | Minimum Requirements Trag:gab_lllty/
Verification
1. The mechanics are trained on :
a. The elements in Resolute’s Minimum Requirements — Environmental
Incident Prevention — Mobile Equipment.
b. The principles of grapple protection (per Grapple Problem-Solving
Team reference document). .
Training
1
Records

2. An annual training refresher is dispensed.

3. Standard Maintenance Procedures (SMP) must be deployed at least for :
a. Hydraulic hose crimping (when applicable);
b. Hydraulic hoses installation best practices.

2. Inspections and Preventive Maintenance

Traceability /

No | Minimum Requirements Ve o

General Requirements

1. A preventive maintenance program must be deployed for each type of mobile
equipment. This program must be in compliance with the following requirements:

21

a. The preventive maintenance program incorporates, at the very least,
all of the manufacturer’s preventive maintenance recommendations
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b. The preventive maintenance program is documented. The
documentation must include :

¢ Inspection checklists (e.g.: 500-hour inspection and preventive
maintenance).

e A preventive maintenance plan and schedule, including the
preventive replacement of hoses identified as critical — see part 3.

2. The 4000-hour inspection and preventive maintenance must include a thorough
visual inspection, which covers all areas that are not visually accessible during
routine inspections. It is to be performed at the following frequencies :

e Every 4000 hours, or at least annually;

e For a used equipment that is brought on site;

e For an equipment which has not been operated for at least 1
month (this includes seasonal equipment)

3. Adherence to the preventive maintenance program:
e A system tracking adherence to the preventive maintenance
program must be deployed;
e The corrective work orders related to components which could
cause a spill are closed within 21 days of their creation.

Ref :
Inspection &
PM
Checklists
500-4000 hr

PM
Adherence
Tracking
Program

Preventive Maintenance Program Updates

2.2

1. The preventive maintenance program is updated in the following cases :

i. Inthe case of an equipment modification (equipment configuration modification
or design maodification resulting from a non-compliance identified in an
inspection or the failure of a component);

ii. Inthe case of a non-compliance identified in an inspection (e.g. : applicable for
premature wear noted on a component).

Inspection of Auxiliary Components

2.3

e The main component of a hydraulic or cooling system is replaced (e.g. pump,
cylinder, engine, protection device), or
e A broken part requires replacement:

Conduct a thorough visual inspection of the auxiliary components and replace them if
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No | Minimum Requirements Viedestton
there are any signs of wear, signs of potential cracks or signs of any component
weakness (supply and return hoses, nozzles, fittings, hoses in the vicinity of a hose
that was hit by a piece of wood and ruptured).
Other Specific Requirements
1. The level sensors and alarms must be checked once a year (or after 4000 Ref :
hours) to ensure they are working properly. Inspection &
PM
2. The preventive maintenance program must include the inspection of spill kits (to | Checklists
24 be included in checklists). 500-4000 hr

3. Pre-winter inspection and preventive maintenance is preferable for equipment
operating outdoors or for equipment which will be subjected to significant
temperature variations. Winter-grade hydraulic oil should be used for equipment
parked outdoors.

3. Identification and Tracking of Critical Hoses

Traceability /

No Minimum Requirements Verification
1. Identify critical hoses on each equipment, preferably using photos. Critical Hose
Definition of a critical hose: Register
a. Hose which is continually flexing (grapple, mast);
b. Hose at risk of being hit or torn;
c. Antifreeze hose;
31 d. Hose connected to a tank which can empty itself by gravity;
: e. High-pressure hoses (>4000 psi) connected to the body
valve.
2. Include these critical hoses and associated fittings in the preventive Ref: .
maintenance program : Inspection &
a. Inspect them every 500 hours; E'Irlecklists
b. After having determined their useful life, plan their preventive 500-4000 hr

replacement accordingly;
c. Ata minimum, preventively replace them every 20 000 hours or
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when major component changes occur in hard-to-access locations;
d. Preventively replace hoses connected to the body valve with OEM
(mandatory) hoses every 20 000 hours.

4. Requirements when repairing or preventively replacing equipment

components

Traceability /

No Minimum Requirements Verification
1. Reassemble with OEM components, in their original position. Reassembly
Method (work
order with
2. Adhere to industry best practices installing hoses (adequate lengths to avoid | assembly
friction, proper radii of curvature, crimping pressure charts, fittings and drawing and/or
fasteners) photos)
In particular, always use fittings (and crimping press) with hoses of the same
brand to ensure the compatibility of the components.
3. Always change a hose when changing its end fitting.
4. Bolts. Fittings or other components installed during maintenance work must Standard
be retightened 24-48 hours after re-use of the equipment. Work Method
4.1 Implement the following procedure requirement: install bolts with a torque

wrench to apply the maximum recommended torque.

5. The replacement of a temporary hose by a permanent hose must be planned
as soon as it has been sourced.

6. Any pipe showing severe corrosion must be replaced. Any pipe or hose
support showing slack must be replaced.

7. Keep spare parts on site for equipment components that are more frequently
damaged or replaced. Spare parts must be available in stock on site for
scheduled maintenance, unless the parts are readily available (e.qg.
manufacturer located near the town).

8. Prior to taking an equipment outdoors, perform the following:

a. Visual inspection under the equipment;

Instruction in
mil’'s EMS

4
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b. Verification of equipment functionality, as much as possible.

A written instruction covering this specific inspection and verification must be
part of the mil's EMS.

9. When modifications are made to improve existing equipment and systems,
the risk of creating other problems must be taken into consideration. Ensure
that the long term impacts of any modification on the other components have
been well assessed. The Resolute manager must be notified of any
permanent or temporary modification to the components of the equipment.

10. Use hoses suitable for extreme temperatures (Artic-grade).

5. Minimum Protection

No

Minimum Requirements

Traceability /
Verification

Level Sensors and Alarms

51

Hydraulic units on mobile equipment must be equipped with at least two
independently-programmed level sensors, in addition to triggering a visual
and/or audio alarm.

The low level should be adjusted to minimize the volume of fluid loss if there is a
spill.

Operators are not allowed to reset these sensors; the equipment will restart only
if the tank is filled.

Ensure that all components in the hydraulic system (or cooling system) are
properly connected to the protection systems (alarms, automatic trips, etc.).

Hoses

5.2

Add protective sleeves or plates on the most critical or intensively-used hoses.
Protective sleeves should not cover hose fittings in order to facilitate their visual
inspection (unless the fitting itself requires this level of protection).

Réf. : Grapple
Problem-
Solving Team
reference
document
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Unless it is justified to leave them on an equipment, and that they are fitted with
5.3 a cap, ensure that all hoses used to verify the hydraulic system pressure are
removed from an equipment after their use.
Réf. : Grapple
. . Problem-
Protect the grapples per the conclusions presented in the Grapple Problem- .
5.4 ; Solving Team
Solving Team reference document.
reference
document
Add protective plates on and under the mobile equipment when possible.
Ensure the plates do not interfere with the component ventilation system.
. | ,
= R~ o Réf. : Grapple
VR ] SR | Problem-

55 Solving Team
reference
document

6. Equipment owned by a third-party or maintained by a sub-contractor

No | Minimum Requirements Trapgab‘lllty/
Verification

6.1 A reference to this document must be included in the sub-contractor’s contract. Ref: Clause in

' Contract
The third party must be audited at least once a year or as needed. Audit based
e Schedule the audit so it coincides with scheduled preventive maintenance on the
work on at least one of the equipment in order to validate the service requirements
6.2 provider’s work against the Inspection and PM 500-4000-hour checklists. in this
' Validate that the maintenance program covers the “at risk” components. document
Review two site incidents related to inspections or maintenance performed by
the sub-contractor and validate that the corrective actions/key learnings have
been implemented.
6.3 | Involve the sub-contractor in every spill investigation.
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Company
6.4 .
Environmental
Policy




