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Disclaimer

The BC Forest Safety Council provides this guidance document as a resource to assist BC forestry employers in planning
and conducting mechanical harvesting operations on steep slopes. This package describes a process for identifying,
evaluating and documenting hazards and provides tools for developing and implementing site-specific steep slope plans.

Information contained in this document does not necessarily provide the only correct way to address machine stability risks.
While this resource package will help operators conform to industry best practices and the intent of current Regulations and
Guidelines, it may not identify all requirements or actions that will be appropriate and necessary in various situations. It does
notr educe or r egpbnaildlies undeeapmidable legislation - individual organizations (companies, employers)
are responsible to ensure application of suitable processes and practices. The information provided is subject to review in
light of changing government requirements and regulations. Every effort has been made to ensure the reliability of the
information herein and to avoid errors and omissions. Address all concerns and suggestions to the BC Forest Safety
Council.

Council members, industry advisory committee members and the organizations they represent make no warranty, or
guarantee in connection with this resource package and its contents, and assume no liability or responsibility for loss or
damage resulting from the use of this document, or for violation of any statutory or regulatory requirements with which any
recommendation herein or application thereof may conflict.

Availability

This resource package, as well as future revisions and additions, are available from:
BC Forest Safety Council

420 Albert St.

Nanaimo, BC V9R 2V7

Tel: 1.877.741.1060

Web: www.bcforestsafe.org
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Overview

ThisResource Packadmas four(4) main sections.
Part 1¢ RiskAssessment and Site Ri&ork

A 2-page form usedo evaluate sitespecific hazards and to prescribe controls necessamyanage identified
risks. It can also be used to document the steep slope loggingyand meeting that happens between the
supervisor and operatorsTohelp usercomplete the form and develop effective platisere areinstructions
aboutthe riskassessment procesas well aglefinitions and descriptions of site characteristegl conditions
an assessor must consider in their assessment.

Part 1hasa brief list of general hazards and risks factors that assessors and planners should cplusidiee;
and machinespecific practices thahaybe implemented tanmanagemachine stability risks.

Part2 ¢ BestPractices for Steep Slope Operatiomeludesboth general and machinepecificprocedures.
The section identifiestandard practicesandadditional controls Standard practicesre thosebasicoperating
procedureghat employers should apply during all steep slope operations

Additional controls are those extra steps planners and supervisors will selectively apply to addrizsprand
machinestability on higherrisk sites.Machinespecific procedureglentify practicalsteps targeted tspecific
machinetypes (e.g. fellerbuncher, skidder)

Part3 ¢ Steep Slope Planning & Operational Responsibilifidsntifies three primarnelementsof typicalBC
harvesting operationsowners (e.g. forest proponent / licensee), employers (e.g. contractor) and employees
(e.g. machine operatory and describes planning and administrative responsibilities ¢lagh would carry out

Completing activities and responsibilities described in Part 3 formmiti level of controls (e.g. planning and
engineering blocks in a walyat minimizeshazards; and communicating and implementing specific practices
that mitigate risk$.

Part 4¢ Support Documentsncludes generic forms and practical information usein steep slope
operations. Many employers will already have simitdeps or tracking mechanisms built into their operations,
but for those that do not, Part 4 provides forms for their reference / consideration.

1. Operator Experience / Qualification Record
2. Supervisor Experience / Qualification Record
3. Steps for Dealing witBmergencies

4. WorkSafeBC Steeplope Logging Checklist
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Introduction

Operating logging equipment on steep slopes increases the likelihood of reduced machine stability, which can
result inaroll-over. Such events can result in serious Wjura fatality, significant environmental damage and
expensive lost production and machine repairs. This document recognizes that conducting productive, injury
free mechanical harvesting operations on steep slopes requires an integrated approach that dréweshitid

and accountabilities of all forestry team membesvners, operational planners and lay out crews,

contractors, assessors, supervisors, and operators.

Thisguidewas developed with input from forest industry technical advisory groups from across BC, including
engineers, safety professionals, equipment manufacturers, industry associations, forest professionals, logging
managers, contractors, supervisors and equipt@perators. These groups collaborated to describe
responsibilities and best practices necessary for planning and safely conducting mechanical harvesting
operations on sloping terrain.

Diligent initial planningh & NXB 1j dzA NS R (2 S ysustaNB seledte8 eadyNidthe Helvalopnieht NIJ S 4
process. Planners and lay out crews working on steep slopes must consider harvest methods other than
mechanical (e.g. cable system, helicopter, trhaked versus rubbdired, etc.) and, where practicable,

desBy | S G(GK2&4S aeaidsSvya NIYGKSNI KKy odAfRAYy3 LXIFya (K
ensure machine stability. Once that evaluatisrompleteand mechanical harvesting is determined to be the
GNRIKGE | LILINIREsOUCE Rade Précedsds tad hdBipplied. At all times, operations must be
conducted m compliance with WorkSafeBC ®Regulation Part 26.16, including 26.16(5).

This resource package is intendedstgppplement. Yy 2 i NB LI | OS3 SYLIX 2 & SesBn@entSEA & (
or safe work procedures. It is intended to help owners, employers and employees meet compliance

obligations with respect to WorkSafeBC Regulati@ng. Ol$ Part 26.16 and 26.2). Users are encouraged to
incorporate these procedures and toatgo their existing safety management system, but practices described

in this package do not replace requirements of WorkSafeBC Regulations or other relevant regulations. Should
actions described in this document conflict with applicable regulation, gregulation prevails.

Note: There is a wide variety of ownership systems, contractual arrangements and employee structures at
work in the BC forest industry. This document considersythieal forest harvesting structure to be a
contractor harvestingimber under contract to a forest licensee. Recognizing that private land timber
harvesting, timber sales issued by BCTS, woodlot licenses and other harvesting arrangements each confer
different responsibilities to each constituent, it is essential thsers of thigguideare familiar with the whole
procedure, and understand their role(s) given their contractual situation.

Scope

This process contemplates logging machinery identified below operating in typical mechanical operations.

9 Tracked machineg While the resource package addresses priméegiler-bunches, skiddes, hoe-
chuckers angbrocessos, the planning and operational practices herein are likely applicable to other
tracked forestry equipmendg excavators (trail / road construction, sitegp), harvestes and dozers.

1 Wheeled machineg harvestes, skiddes, forwardess.
Non-standardor atypicalconfigurationsare not addressed While this framework might be used effectively for
suchapplications, employers need to develop safe work prastgmecific tdhoseoperations.
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Part 1
RiskAssessment and Site RWork Form

Using theRiskAssessment and Site P#ork Form

Who ¢ As described by WorkSafeBC Regulation 26.16, the steep slope hazard assessment must be completed
by aqualifiedperson. WSBC O8&l Regulation Part 1 provides the following definition of a qualified person:

Obeing knowledgeable of the work, the hazards involved and the means to control the hazards, by reason of education,
training, experience or a combination theréof

TheGuideline related to Part 26.1rovidesfurther information on the qualified assessor:

A Possess extensive experience in working on steep slopes in variable terrain and conditions

A Be knowledgeable of the machines being used during the total harvesting operation; not just one
phase such as bunching. The familiarity with the equipment must include the selection of the
equipment, limitations on maneuverability and stability, and usaaifessories which would increase
traction or stability, e.g. chains or grousers

A Be familiar with the training needs and experience of the logging equipment operators

A Be familiar with the specific site to be harvested which would include knowledge oétrzr, soils,
and weather variables for the location including the planned season of harvest

A Be knowledgeable in developing safe work procedures that are based uporspedific risk
assessment.

The qualified person collecting and recording sfeecfic attributes as inputs tthe hazard assessment may
not necessarily be the same person that designates required controls and builds the steep slogredplan
procedures For example, site information (slope, soils, hydrolegy) could be collected @he planning / lay
out stage by an experienced forester, athén communicated tcalogging contractoor supervisoiqualified to
usethat informationto build andimplement an effective steep slope plan.

Where¢ As specified by WorkSafeBESRegulation 26.16, on all slopes over 3&8heeled equipmentpr
40%(trackedequipmen) s KSNBE YSOKF yAOlFf KFNBSaGAy3a Aa LI IFYyySR
operating stability limit is not known.

What ¢ Complete the Steep Slope Hazard Assessnaenvelop sitespecific Steep Slope Procedures and
conduct a PreNork Meeting to brief operators on those procedures

Whenc¢ Before harvesting operations commencéssessing the areand developing a plan in advance of
operations enables schedntjthe right machines and operatos, and affords time to revise the plamould
that be necesary See also Page 15 regarding changimgronmental conditions

How:
Follow these steps:
1. Page I Complete the top parof the formto identify the area / uniunder the assessment and plan.

2. Usea map that shows block boundaries, roads, steep slope sipesjan areas, sensitive soils, etc.
Consult other key information (e.greliminary steep slope assessment m@prrain Stabilityield
Assessmentap, etc).
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3. Field review (walk) thareaplanned for mechanicadlarvestingoperations. ldentifysites(see Site
Identification and Mapping, belowyith slopes / characteristics that pose machine stability rigksite
conditions change during the operation, it may be necessary-&veduate and complete another
assessment.

4. On the form, check off those conditions that pose a risk for machine stability. For each condition with a
G, Saé¢ OKSOT Sspecificpideduses thakvBll ba fallived to allow safe operations on that
slope.

5. Consider State of Mind, Operator Competency and Duration of Expésusperatorsthat will conduct
the work.

6. Considewother Site Eatures (e.g. convex slopes, bluffs, ligsl benches, escape routgdys operational
constraints €.g.soil distubancelimits, retentionstrategy, danger trees, upslope terrain stability or
avalanche risk ldentify eachone; consider how they withffectoperations

7. |If stabilityriskscanndd S F RSljdz2r i Sfté& O2y i iNRffSRXI BeSaopahyl (S | YR
alternate harvest plan or amend boundariesexclude (e.gdesignate as WP

8. Conduct a pravork meeting to communicatthe hazards site specific procedursall the workers and
supervisors who will be involved in the steep slope operation
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Steep Slope Logging — Risk Assessment and Site Pre-Work

Date Licensee/Owner
Cutting Permit Contractor
Block Steep Slope % Location within
(range) Block
Machine Max Slope % Operator Estimate of
allowed hours to do
work
Machine Max Slope % Operator Estimate of
allowed hours to do
work
Appropriate Information Supplied by Owner (map, slope %, hazards) Yes
[]
Assessor Qualified to Conduct Steep Slope Assessment Yes
0]
Risk Assessment of Steep Slope Site Specific Procedures (Refer to Part 2 — Safe Work
Practices for Steep Slope Operations)

Note: Site specific procedures must be developed for each type of machine that is operating on the steep slope.
Slopes greater than 35% for wheeled machines Yes | N/A

L] L]
Slopes greater than 40% for tracked machines Yes | N/A

U U
Unstable Ground (slumps, Terrain Stability Field Yes | N/A
Assessment, talus) 0 n
Ground Roughness (boulders, rock outcrops, Yes | N/A
hummocks, gulleys) 0 0
Unsafe slopes below operating area Yes | N/A

(] []
Shallow Soil Depth over Bedrock Yes | N/A

(] [
Soil conditions (sandy or saturated organic soils, Yes | N/A
consider how logging may affect water flow and soils 0 n
on site)
Poor winter ground conditions (poor snow, minimal Yes | N/A
frost depth on site) 0 0
Slash (amount, elevated, size) Yes | N/A

L] []
Poor visibility (snow, fog, night shift) Yes | N/A

L] (]
Harvest Plan Requirements (reserve areas, leave Yes | N/A
trees, planned skid trails) 0 &
Oversized Trees (size, weight and species) Yes | N/A

[] []
High Stumps (what is the allowable stump height) Yes | N/A

[] []
res_SteepSlopelLoggingRiskAssessmentAndSite PreWork.docx Page 1 of 4
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Isolated Work (how close is machine assistance to Yes | N/A
overcome a difficulty) M H
Other: Yes | N/A
[] (]
Steep Slope Pre-Work Check that the following requirements are in
place and communicated with all workers on
site.
Steep slopes and No Go areas are easily identified, Yes | N/A
mapped and map provided to workers. n n
Manual Tree Falling Required Yes | N/A
[] ]
Duration of Exposure minimized (consider shift Yes | N/A
length, # of breaks, # of consecutive days on shift) 0 0
Machine capabilities appropriate for timber type Yes | N/A
(tree size and weight) 0 0
Confirm good working condition of machine(s) Yes | N/A
(hydraulics, tires/tracks, ROPS, guarding, seatbelts, H H
escape hatches)
Operator Competency (check experience and Yes | N/A
training) 0 0
Operator State of Mind — alertness, understanding of | Yes | N/A
plan — Avoid fatigue, rushing, complacency H H
Operator — can measure slope %, stop operations if | Yes | N/A
unsure/uncomfortable and contact supervisor n n
Skid trail construction (locations and specs Yes | N/A
discussed) 0 0
Supervision and Man-check frequency Yes | N/A | Who:
Ul 1 | How Often:
Emergency Response Plan in place Yes
[
Reassessment Date and Update to Site Specific Procedures:
Date: Updates:
Date: Updates:
Signatures:
Operators
Qualified Assessor
Supervisor
res_SteepSlopeloggingRiskAssessmentAndSite PreWork.docx Page 2 of 4
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Definitions & Notes
Below are notes explaining hazard assessment criteria and providing direction on how to use the hazard
assessment todb dewelop a steep slopeplan.

Site or SubAreag See Site Identification belawJse a unique name to identify the assessment unit or area.
Usethat identifier on the correspondingteep slope plan map.

Slopeg Steepness or gradient of the site as measLusing a clinometer, typically expressed as a percentage.

Slope Lengtit The slopedistance from thdower extent to the upper edge of the site being assesdafthere
significant benchess(opeless than 2%0) exist between steeper sections and provideparational
advantage, the slope lengththe average distance between benches.

Terrain Classificatiog Where a Terrain Stability Field Assessment (TSFA) is necesgaasy (equired by
Regulation), it should be completed by the site owner and tiygort provided to the qualified assessor and
contractor. Where mechanical operations aamticipated,the TSFA shouldescribe any operational
limitations (e.g. NO GO zoneskjd trail strategy) The assess must considerelevantrecommendation®f
the TSFA

Instability Indicatorsc Visible characteristics that may suggest slope instabilitstability indicators include
landslide scars; exposed soils or notably younger vegetation; fhisttdd or jackstrawed trees; fractured rock
formations;seeps or springs at the toe of the slope; shallow, wet organic soils or wet site vegetation (e.g.
RSOAt Qa Ofdzov 2y aft2LISa pnE:d

Ground Roughness Includes boulders, rocky outcrops, gullies, hummocks, depressions and other physical
features that impact machine stability.

Soils¢ Mineral soils underlying surface organic matter, evaluated to determine its ability to provide machine
traction. Soilnformation can bedirectly collectedvia a soil pit, andby observing root balls of windthrown
treesor recent road cutspr as indicated in the @i Plan

Soil Depthg Measured as the average distance from top of the mineral soil (i.e. not includiagiongatter)
to bedrock or hardpan layer as would restrict machine stability and traction.

Snow Due to machine weight and disturbance incurred durimgerations the attributes of underlying soils
usually continue to influence machine stability. Biiene soils are frozen to an adequate depth and/or when
there is significant snow cover, Soils and Soil Depth will become less relevatiteamdw will influence
machine stability. The assessor needs tmnsider overall snow depth, recent accumulatiosrspw consistency
(e.g. firm or sugary), ice, freeze / thaw cycles, ievaluate how thesnowwill influence machine traction

and stability. Use the Soils and Soil Depth rowsitscribe characteristicand scores, add comments.

Pre-Existing Debri€ Windthrow, downed woody debris and stumps considered as obstacles with respect to
how they would impact the ability of operators &ffectivelymaneuver around (or over).

Understory¢ Saplings, shrubs and other low vegetation, considered with respettkdS 2 LIS NI (i 2 N &
see the ground, and how it would impact machine stability / maneuverability.

State of Mindg ¢ K S 2 LIS NI (i shevidal Gtatethat mRuien2elbeir attitude, behavior and performance.
Favorabldndicatorsinclude positive attitude; being alert; mind on task; well rested, well fed and hydrated;
understands risks / hazards; clearthe plan and how to implemernit successfully Troublesomeéndicators
include distractions, fatigugmpaiment, complacegy, and being unsureof the planandhow toimplement it
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Operator Competency, Theskills andknowledge demonstrated by the operator during recorded observations
and assessments during workonsiderelevant training the operator has completed, their experience and
their success operating in similar and varied conditic@mnsider their ability to read and understand maps

and plans, communicate with supervisor and workers on sitetisgfier on chaging conditions / hazards, etc.

Duration of Exposure The length of time an operator will be working on a specific steep slope sinéta
length, frequency of scheduled breaks, number of continuous shift, etc. The extent to which dafégicta
eachoperator varies with their skill&xperience and state of minds well aglynamic conditions (e.g.
weather). An operatorworking his7" consecutive 1éhour shiftswith few breaks and poor weathés at
greater risk of errothan if they were on the "8day 8hour shifts, regular breaks and favorable weather.

Worker Isolationg The time required for first aid assistance to reach the operator, sh@utéchine upset
occur. In some situations, mechanical assistantay be necessary before first agpossiblde.g. another
machine to right the upset machine before the door can be opened).

Environmental Factorg Weatherconditions that impact machine stability, traction, operator visibibyd
fatigue, andoperational difficulty These includiigh wind, heavy rairor snow extreme temperaturess(.g.
more than & C or less thar30 C) fog, rapidly changing weathesgtc.

Timber- Timber characteristics anduality (e.g. decayroot rots, stem rots, broken tops, linresg impact
operationaldifficulty. For examplestem breakageesults indehbris accumulations and obstacles; excessive
limbs reduce visibility.

NO GQarea¢ An areawhere mechanical operations will not be undertaken as machine stalslityt ensured

Site ldentification andviapping
Use thishazard assessment process to identifid evaluate machine stability risks on a ditesite basis.

Ad & Aidiabateathat hassimilar characteristics (e.g. slope, soils, timber, roughness, ich that it has one
Overall Machine Stability Risk Rating and the associated plan idettifieame operational controls ®nsure
machine stability.A different site exists whedifferent controlsare necessarto ensuremachine stability
develop aseparate steep slope plan

It ispossible togroupphysically separatbut similarsites provided the same controls applgompleteone
hazard assessment form and devetaqe plan that describes the common set of contréds all of those sites.
Whensimilarsites are grouped, clear, consistent identification on maps is criti¢sé colors, crossatching or
other means to identifyites with the same controlsgentify sites that require different controlwith a
different color or crossatching.

Example & Block 123night have a general slope 0i%, but4 areaswithin the blockhaverocky outcrops and
slopes of 46%lf the assessor determines the actions for each of those 4 areas area the sgmtdt{cab
buncher run by John, 527 track ske&ddperated by Stan, et¢9ne hazard assessment and one steep slope
plan cancoverall 4 sites

Example 2 The west half of Block 767 (call it Site A) has uneven slopes ofp88¥y drainedsoils and heavy
windthrow. The east half of Block 767 (SB¢ has 53% slopes over wethined soils and an open understory
The qualified persomletermines thatmachine stability can be assuredlyif two different sets of controls are
applied. The assessoompletes Zhazard assessmenésd 2 plans for Block67 using one map that identifies
the 2 sites within the block (using different colors).
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Asite should usually be larger than 8 metres (or 1 % track lengths) before it requires a distinct assessment /
plan. The rationale for this is as follows.

1 Mobile equipment can maneuver around obstacles and small steep slope areas, and can therefore
avoidspatially brief hazards.

1 Machines with booms, line skidders and grapple skidders with extendable grapples cperated to
reach into access treeghis avoidgshe need to travel across brief steep areas.

1 Itis difficult to map very small areas without contributing clutter that detracts from the rest of the
map.

Note: For some applications,ignot possible to employ the advantages of reachingr microsite

avoidance. For example, some silviculture treatments require 100% coverage to achieve objectives. A disc
trenching steep slope plan must consider machine stability for all steep pitches Withireatment area, and
potentially identify NO GO zones even though the blockmweshanically harvested

Where stabilityhazards occur imery small areg identifyd dzOK a LR Ay idaé Ay .GTKdgh®A St R
steep slope plan might not be appropriatigvelopwork procedures to manage those riskad describe them
in the logging plan.

GeneralMachine Stability Risk Factors

Site Factors
Steep slopesg generally slopes over 35%.
Long pitches ofontinuous slope
Slopes or benches less than 35% but located above areas of greater slope
Broken and uneven terrain, boulders, rock outcroppings, ravines, gullies, etc.
Hydrologycg pre-existing conditions or changed by harvesting operations
Poor ground suace traction
9 Exposed or shallow rock (thin soils over bedrock, talus, gravel, etc.)
1 Soil typeg; wet, clay type or high organic content
9 Subsurface flows, springs, poorly drained soils
1 Windthrow, stumps, decadent timber, and other woody debris; dense wstder or ground cover that
obscures operator visibility of the ground.
9 Oversized or heavy wood that exceeds the handling / lift capacity of the equipment
1 Danger trees
9 Poorly constructed or inadequate machine trails

= =4 =4 =4 =8 =4

Mechanical Factors

1 Machine desigtimitations

1 Equipment / harvest method not matched to site and timber (e.g. inadequate engine powgdmulic
system performance)

1 Necessary preventative maintenance or repairs not complete

1 Component damage, worn hoses, sloppy controls, poor brakes;uttilig teeth, etc.

1 Fuel levels inadequate to complete task

1 Worn out lugs or improper tracks for application
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Environmental Factors

)l

T

Snow
9 ice / freeze / thaw cycles
1 significant powder accumulations with no base
1 inconsistent temperatures (freeze / thaw)
1 snow ovemunfrozen/ incompetent soils or obscuring hazards beneath
1 snow over frozen ground
9 upslope avalanche
Heavy rain, extreme heat or cold temperatures

1 Adverse or rapidly changing weather conditions

T

Poor visibility / lighting conditions (nighttime, fognow, etc.)

Human Factors

9 State of Mind¢c mind on task; avoid distractions, rushing, complacency, fatigued

9 Operator Competency experience and skills with machine, timber sites

1 Hazard Identification Skiltsselftriggers to identify changing conditisrand unforeseen hazards; knows
how to manage or stop and ask for direction from supervisor.

1 Operator Attitudeg healthy knowledgef and respect for hazardBstens to supervisqQrobserves plan

9 Supervisor Competency and Attitudeinderstands plan and hoto implement, recognizes when
adjustments are needed, acts to implement, communicates with operator; avoid prodemtigrattitude

9 Lack of preplanning, inadequate time to effect required amendmeritarfy to start job)

9 Inaccurate hazard identificatiaor mapping incorrect measurement dssessmentf hazards
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Part2

Safe Work Practices for Steep Slope Operations

This section identifiegeneral andnachinespecificstandard practicesandadditional controls Employers
should consistently implementandard pactices during all steep slope operation&dditional controls are
those extra steps planners and supervisors selectively applyo improvemachine stabilityn higher risk
areas. Qontractors or site supervis@ areresponsible tqrovide direction and oversee implementation of
prescribed operationpperators / employees have accountability to comply with direction.

Marking / Mapping Best Practices

1 Mark NO GO Zones in the field using unique and Yigklble ribbons. Ensureapsand legends clearly

indicate the marking protocol.

1 Planners /d&yout crews shouldhaplocations where a machine can safely turn around. For example, upper

block boundaries could incorporate a suitable bench area.

1 Avoid trying to communicate too much infoation on operational maps. Keepaps clean and simple, but
provide the informatiomecessarydr steep slope machine operators. It may be necessary to generate

separate maps for steep slope works.

Standard PracticesGeneral

1 Recognize that some areare not suitable for mechanical operations. Rather than pushing or exceeding
operator / mechanical limits, designatedbe areaasNO GO Zonex develop an alternate harvest plan.

1 Match equipment, operators and work methods to the job and the hazaiKsmwthe physical capabilities
of each machine (certified slope operating stability limit, lift capacity, boom length, width, etc.) and
understand them in the context of the site and timber.

Conduct work on steep slopes during adequate lighting condition

Install 2way radios in all steep slope machines; designate a channel, and ensure operators have reliable
communications with the supervisor and/or another worker at the worksite.

1 Conduct a thorough machine inspection immediately prior to steep slapé&sv Confirm equipment is in
sound operating condition. Confirm all necessary guarding (including\WwlProtection Systengnd
necessary safetgquipment is in place and functional.

9 Operator will confirm good working condition of the seat belt, avehr it at all times when operating the

machine. Operators will secure essential / personal equipment (e.g. lunchbox, radio, fire extinguisher, PPE)
in the cab;secureother equipment (tools, oil, etyoutside the cab.

1 Identify equipment and/opersonnel that are available to render assistance in the event of breakdown,
when equipment operators find themselves in difficulty and for dealing with an upset condition.

1 Grouser Configurationg Grousers on tracked machines are a key determinant ofitna@nd machine
stability. When matching the equipment to the site and application, consider the following guideline.

1 Narrow track configurations tend to increase ground pressure per area and are suitable for very firm
soils or rocky sites, whilgrousers on wide tracks exert a lower pressure per area so are more suitable

for soft surfaces (wet ground, thick organic layers).

1  Single grouserare usually used for rock type surfaces and lamdaces

1 Double grousersre usually used for more tractiamn medium to firm grounds

§  Triplegrousersl f a2 NXB¥SNNBR
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1  Weld additional tips or picks on single (or double) grousers to increase traction.

9 Consider using additional track stability d=s desiged to limit sideways slippage.

Additional Controls- General
1 Conduct work omigh-risksitesduring daylight hoursnly.

1 Avoid operations during severe weather events (moderate to high winds, rain that will affect visibility or
groundcompetency, snow accumulations, extreme heat). Specify foul weather shutdown conditions.

9 Schedule critical steep slope operations to occur during periods of optimal operator mental alertness (e.g.
avoid first thing Monday morning or last thing Friday afiton).

91 Apply shorter shift lengths / increased breaks. Operate in very difficult areas for shorter durations,
alternate with adjacent less difficult areas.

9 If the designated machine or operator is not available, delay steep slope work until they are.

1 Usepurposebuilt equipment or attachments (e.g. extended tracks, telescoping boom, stabilization or
weightdistribution devices).

9 Tether or anchor machines working on steep slopes; provide machine assistance to ascend or descend
where required (e.g. cablenabbing or pulling).

1 Complete more frequent preventative maintenance for equipment operating consistently on steep slopes
(e.g. ensure tracks / rails are tight, checkd#ib mechanism, etc.).

1 Increasemancheckfrequency for operatagon steep slope (pnide details in the plan).

Fellerbuncher- Standard Practices

1 Regularly check your immediate work area for hazards (unstable stems, danger trees, rocks dislodged
during felling, changing weather) and work with your supervisor to develop a plaaddatsses hazards.

| Ensure tracks are in good conditiand outfitted to provide traction (e.@-0 Pickson every 2° grousej.
9 Operateonlyon terrain where you can maintain tractidrstability to move up and down the slope.

1/ 2yRdzO0 62NINGEGENNABBERKG dRES¥E GKS aft2LIST 62NJ] Ay3
confers additional safety benefits. Do not approach slopes >50% from above.

1 Plan narrower falling swathsAs slope increasedecreaseswath width to allow the operator to keep the
felling machine's centre of gravity close to thlepeface.

1 Awvoidtravel over windfall, felled trees, boulders, rock outcrops or other obstacles that cause instability or
obscureli K S 2 LJ@ewlofite yd@rgl. Cutand move aside woody debridlinimize slash creation.

1 Confirm the lift / handling capacity of the fellbuncher. Determine a safe loading capacity given the slopes
(i.e. somewhat less than 1008apacity and describe / understand that limit tarms of a maximum stem
diameterfor mechanical felling

91 Do not attempt to fell trees beyond that safe loading capacity; mark on map / notify supervisor for
attention by hanefaller. Reduce the amount of wood collected inthe hehdd2 A R G O2e6 I ®O G A y I £
head and avoid packing multiple stems.

1 Do not attempt to fell trees that are beyond safe reach (e.g. further than % of full extension).
9 Avoid double cutting; fell trees using a single cut or leave for Halhet.
9 Avoid swinging trees to thdownhill side of the machine.
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1 Awvoid lifting the boom straight up and tilting trees back over the machine (to the downhill side).

1 Keep the saw head close to the ground and tucked into machine to provide quick support if required.

1 Ensure the fing planenables a safskidding / hoechucking strategyPlacebunchedii A Y6 SNJ | G wmn 2
G2 v 2Q0t201 LRaAGA2Yy ST LINBTSNI ot & 2ynhdificulbare@? y i NR f
place felled trees so the skidder or hokucker can acce$sinches from less steep or risky areas.

Fellerbuncher- Additional Controls

Use a machine with a tilting cab or sk¥eling house

Use an intermittent (or cold) saw for maximum control and operational flexibility.

Use fellerbuncher modified for bettestability (e.g. extended tracks, counterweights, etc.)

Use a felling head that rotates at the wrist to afford accurate grappling of the tree.

Reduce bunchize;specify target bunch size in plan.

Minimize stump heightsD2 Y A A RSNJ da Kl gAy 3¢ aildzylLia o

=A =/ =4 =2 =4 =4 =

Pacefelled timber as close as possible to ground level.

Skidcer / Forwarder- Standard Practices

1 Regularly check your work area for hazards (unstable stems, danger trees, rocks dislodged during felling,
changing weather) and work with your supervisodtvelop a plan that addresses hazards.

1 Gonfirm proper tire inflation and conditionUse chains with lugs on front wheels, or all wheels. Frequently
inspect chains for integ@y, condition and tightness.

1 Work straight up and down slopes only, never traa@loss side hill. It may be necessary to locate and use
a cirde route to access timber on steep slopes.

Use lower gears and reduce speeds when climbing or descending slopes.
Avoid travel over stumps, boulders, rocky outcrepsl other obstacles.

Do not attempt to turn around on a steep slope; use a betet is adequatelylat and wide.

=A =A =4 =4

Back straight up steep slopes with grapple outstretched and as close to the ground as p@ssiiide.
backing up steep slopes when visibility is inadequate.

9 Cary the blade high enough to clear stumps and obstructions while skidding, but low enough to provide a
quick response for additional stability.

1 Grapple skidder: To avoid loss of steering control due to logs binding on the apron, keep logs close to the
apron but not touching it. Adjust grapple position (isightlyincrease clearance betwediutts and
apron) prior to making sharp turrend steering around obstacles

9 Line skidder:Traveldown slopekeeping the logs tight to the aprorSlightly reducéne tension to provide
clearance between butts and apron prior to making sharp turns and steering around obstacles.

Avoid winching a turn of logs at an angle to the machine.

Forwarder: Ensure loads are close to the machine before initiating lift; amogoréaches.
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Skidder / Forwarder Additional Controls
f UsestabilityhA YLINE @AYy 3 2LJiA2ya oSdad gKSSE aLlk OSNBRI 66ARS

1 Consider using tracked machines to skid (e.g. clambunk with tracks, KMC, D&wiBg @rapple, etc.) or
purposebuilt machines (e.g. TigerCat 635C).

1 Ensure tracked machines have tracks that are in good condition and outfitted to provide superior traction
(e.g.20 ¢ LJA O &a"gloyserB SIS NE H

1 Engage differential lock (if equipped) for added traction travelling uphilbdm&ngage when descending or
turning as steering will not respond properly when differential is locked.

1 Do not attempt to skid from areas where it is unsafe to do so. Mark on map / notify supervisor for
attention by alternate method(s).

Limit exposurea skidding on steep slopes that continue for more than 50 metres.

Equip line skidders with adequate mainline and chokers to reach trees felled on steep ground from area
less than 35% or designated skid trail.

Make smaller turns to avoid owwoading or @er-balancing the machine.
Carry turns as low to the ground as possible without hanging up on stumps and rocks.

Where provided, skid on identified (marked) or designated bladed trails.

= =/ =4 =4

Skid Trail ConstructiotiTrailsmustbe constructed of stable material and bdequately wide to
accommodate the intended machine (elg5 timesmachine widtl). Trailgrades, including switchbacks
should not exceed 3® continuous grade except for short pitches

Hoe-chucking- Standard Pratices

1 Regularlycheckyourimmediate work area for hazardsnstable stems, danger trees, rocks dislodged
during fellingchanging weath@rand work withyour supervisorto develop a plan thaaddressesiazards.

1 Ensure tracked machines have tracks this in good condition and outfitted to provide superior traction
(e.g.20 ¢ LJA O &"gloyserS IS NE H

f Operate hoeOK dzO1 SNJ ¢ a0 NF AIKG dzL¥ | y HakéathaMNdgdamiial R2 gy ¢ (0 F
benches osideslopebreaksas preferred stable workocations.

Swing wood close to the ground so that the log and/or boom can be used to stabilize the machine.
Swing the loaded grapple close to the machine; avoid extending the boom any further than necessary

Move debris accumulations (broken stems, tops, branches that may be obscuring rocks or depressions) so
you can see the ground you intend to travel over.

Avoid walking over stumps, boulders, rocky outcrops or other obstacles.

Ensure the machine is in a bta position before swinging wood.
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Hoe-chucking- Additional Controls

1 Consider using tandem or multiple machines (to reduce total machine travel on steep slopes, and to
provide continuous visual contact between operators re cHegk

Plan andmplement narrower swing corridorsas slope steepness increases, swing corridor width narrow.
Reduce the amount of wood in each swing (i.e. avoid swinging multiple stems).

Use trails as provided; ask for additional trails where they are required.

= =4 4 =

Think d@out the next phase; build stable decks in locations that are accessible to the next swing, or beside a
spot where the processor can operate with stability.

Processor StndardPractices

9 Operators will frequently check their immediate work areas for haz@ndstable felled stems, danger
trees, rocks dislodged during felling, changing weather) and work with their supervisor to develop a plan
that addresses hazards.

hLISNFdGS ftA3ySR gAGK GKS af 2L 0aai NI stedKsibpedzLIE | YR
Use trails as provided; ask for additional trails where required.

Plan and implement narrowevork corridorsg as slope steepness increasesjucing boom extension to
maintain stability will reduce the work corridor.

9 Swing / process logs &e to the ground so that the boom and/or log can be used to stabilize the machine,
if sudden instabilityccurs.

1 Avoid walking over stumps, boulders, rocky outcrops or other obstacles.

1 Move debris accumulations (broken stems, tops, branches that magp&euring rocks or depressions) so
you can see the ground you intend to travel over.

1 Ensure the machine is stable before initiating processing.

1 Think about the next operational phase; build stable decks in locations that are accessible to the loader.
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Part 3
Steep Slope Planning and Operational Responsibilities

Owners / Licensees / Project Proponents

The forestry planning process initiates collection of key information and development of plans that will

facilitate safe, productive harvest operation order to address business objectives or as required under

various regulations, owners / licensees / proponents typically conduct (or direct) initial harvest planning. They
usually have access to information resources (maps, assessments) and experigsoadgenecessary to

identify areaghat havesteep slopes and related hazards. As a result, they are well equippednpile

necessary information into a comprehensive package and communicate that information to subsequent phases
(e.g. layout, contractes, etc.).

Regulations confer responsibilities to owners with respect to identifying workplace conditions where there is a
known orreasonably foreseeable risk to workers, and with respect to providing employers or prime
contractors with information necessary to identify and eliminate or controtkplace hazards

Owners / license holders / project proponerghould undertake the stepbelow

Communicate basic steep slope hazard information to prime contractor / employers

1 Early in the planning phase, develop a map that identifies areas that have slopes >3d¥teesnd
mechanical operationare planned. Use topographic informati¢eg. TRIM2 maps, air photos, LIDAR); if
reliable topographic information is not available, use field measurements (e.g. lay out crew using
clinometer). Communicate this information to the site supervisor / prime contractor, as the case may be,
for their further application of the steep slope hazard assessment / plan process.

Best Practices

1 Early in the planning phase, develop a preliminary map that identifies areas having slopes >35% and that are
planned for mechanical operations; use suitable topograjfiormation (e.g. TRIM2, air photos, LIDAR).

1 Use experienced lay out crews with knowledge of the steep slope hazard assessment process; consider
including a person qualified to conduct an initial hazard assessment. Provide them with the preliminary
operationalmap, have them more accurately map steep slope areas, and collect / record site attribute
information (as per assessment form).

9 Using a suitable mappirsgale(1:5,000 is the preferred, but greater detail maps may be required to
adequately conveynformation), construct an operational map that identifies areas by slope category (e.g.
<35%, 350%, >50% and NO GO areas, OR <40%)%0>50% and NO GO areas).

1 Conduct required assessments (e.g. Terrain Stability Field Assessment, gully, riparemessg¢snd
collect othersupportinginformation (e.g. cruising, Silviculture Prescription, etc.).

1 Incorporate relevant assessment information into an initial harvest plan.

1 Communicatethis information to the site supervisor / prime contractor / employer, as the case may be, for
their further application to the steep slope hazard assessment / plan process.

1 Periodically review contractor steep slope hazard assessment and harvest gasinecessary to confirm
they are performing to expectations / requirements.
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Employers / Contractors

Given the diversity of arrangements under which forest harvesting occurs in BC, it is difficult to strictly assign a
set of duties to each given party. In some cases, the owner is also the employer, and they may delegate
specific duties to a supervisoOften,the contractoristhe employer; the company owner might be the

supervisor, or they may hire a supervisor. With that in mind, the compilation below identifies planning,
operational and administrative safe work practices that are necessary for sfigcsteep slope mechanical
operations, and which are the responsibilities @fpicallogging company contracting to a licensee.

Planning
1 Receive, review and consider preliminary steep slope hazard information received from the site owner.

9 Conduct (or @tect a qualified person to conduct) a thorough field review using the steep slope hazard
assessmentool and resulting in specifisteep slope procedurethat arepractical and achievable.
OR
If the employer receives a completed steep slope hazard assessment amdé@durege.g. from the site
owner), verify information is correct, accurately mapped and operationally feasible.

T/ 2YyFANY GKFIG YSOKFYyAOlFf KI NA&®mployeHcaringt reasdh&bly assiked K (i €
stability of machines that will be engaged in mechanical harvestirtipat block, work with the owner to
develop an alternate harvest plan.

9 Conduct these steps far enough in advance of operations thahaogssaramendments can be achieved.

1 Ensure the plan considers all machine stability variables (e.g. as identified in the risk assessment) as each
relates to a regulatory requirement or best practice, and that maps dteynsiteinformation.

1 Build a plan in which agations in one phase compliment operations in the next phase.

1 Before commencing operations, update steep slope plan maps to show any previously unidentified hazards
and the resulting changes to the plan.

1 Identify the manufacturer's maximum slope operatitgbility limit for logging equipment (if any is known
or provided); review th&y' | y dzF I OG dzZNBENXD& A LISOATFAOI GA2ya F2N) YI OKA®

1 Ensure any specific modifications are designed / approved by an engineer.
1 Engage and assigcompetent, experienced operators with a safe work record.

1 Assgn qualified site supervisor(s). Explain expectations regartimgature and frequency of field
supervisionidentify them in the prework. Remind supervisors of their responsibilitydarrect operator
deviations from plan / procedures.

9 Establish procedures to deal with equipment breakdown, difficult or precarious situations, and upset
conditions. GeneralmeasurkelySEA &G Ay GKS SYLX 28 SND& SwBM@Sy 08 |
theseto addresssite-specificsteep slopeconditions discuss thenat the prework meeting. See Appendix
- Steps for Dealing with Breakdowns & Emergenities few possible steps.

9 Instruct the supervisor(s) on procedures to manage previousilyentified risks and changg conditions,
and designatenancheck frequency, mandatory operator rests, etc.
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Operational

1 Before allowing operators to begin operations, field review steep slope sites with the site specific work
procedures Operdors should participate in the field review. Together, they should verify slope
percentages with a clinometer, and that harvesting / extraction methods identified on the plan are
appropriate.

9 Verify specified equipment is esite and suitably equipped bafigured as per thsite specific procedures
1 Confirm designated operator (i.e. with necessary steep slope training, experience) is on site.

1 Mark significant hazard areas in the field ahead of operations to warn operators against inadvertently
venturing oto high risk areas (e.g. during nightshift operations or poor visibilityntifgehe marking
system usedni the plan and on maps.

9 Before work commences, hold a pnork meetirg to review the steep slope harvesting proceduaesl
maps with the operatd(s), including

9 Orient operators to maps (direction, block boundaries, roads, landmarks, etc.)

1 Review NO GO zones, s#fgecific hazards (field and map), wildlife tree patches, leave patches / trees,
riparian zones, field marking strategy, etc.

Identify stating point and schedule of operations.
Discuss how to deal with previously-ittentified hazards and changing conditions.

Discuss frequency of supervisor visits.

= =4 -4 -

Identify the mancheck frequency appropriate to risks, chénkperson (supervisor or othevorker on
site) and the contact method (e.g-vZay radio, cell phone, etc.).

T Identify the frequency of mandatory operator rests.
I Camplete a thorough machine inspection; ensure fluids are fullmaghtenance and servicing is current

1 Confirm operators understand when to call for assistance and when to suspend workttesy.afe
unclear on upcoming terrain or timber, or unsure they are able to complete operations safely, stop the
machine in a safe location and get clarification fritv@ supervisor before proceeding).

1 Signoff steep slope plan.

1 Logging sites ardynamicworkplaces. Changing human, environmental and mechanical conditions create
different hazards and risk levels. These factors are-mtiated. For example, riskssaiated with
duration of exposure depend on operator competencies, state of mind (e.g. focused on work versus
fatigued or distracted by personal issues), site complexity and daily weather. The contractor is responsible
to identify changing conditions @.wind storm, decreased operator alertness, etc.) and apply sound
judgment to reevaluate hazards and determine what different steps or controls are necessary to assure
continued machine stability and safe operations.

1 Use effective regular communicatiopré-works, tailgate meetings) between operators, supervisors and
other workers to discuss work progress, effectiveness of implemented controls, and steps to manage
unforeseen hazards / changing conditions.
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Administrative
9 Document prework, field revews, mancheck system, supervisor field checks and other actions in an
appropriate form (e.g. via notes in supervisor journal).

1 Supervisor(s) must observe operators working to confirm competency and to correct any work method
deficiencies or failures taflow the steep slope plan.

1 Maintain a copy of the complete steep slope plan with the site supervisor and at a location readily accessible
to other workers.

1 Maintain operator and supervisor experience and qualifications recordssgaple forms in Part delow).

9 Develop and communicate procedures specific to steep slope works (e.g. providing assistance in the event of
a disabled or upset machine); link those procedures to the Emergency Response Plan for that site.

Employees / Operators

Machine operators are key links in evetgep slopéiarvestingplan. They are most aware of changing

conditions and situations, most likely to identify previously unrecognized hazards, have the best understanding
of equipment capabilities, and are mo#tdly to be directly impacted by machine instability. The following
describes responsibilities that reside with the operator(s) conducting the work.

Operators must
1 review the steep slopbarvesting procedures and mayith the supervisor and/or the quaidd person
that conducted the risk assessment; have a copy of the harvest plan and map in the machine at all times.

selfassess to confirm they are fit, able and prepared to complete the work.

ensure they are fully trained and competent to operate the maehhey are assigned, and capable of
executing procedures and practices described in the plan.

T 02y RdzO0 FyR R20dzyYSyid RIFIAf& SldaA LISyl AyalLlSoidArAzyas
escape hatch(s).

1 know the functions and limitations of theirashine. They must be able to recognize signs that indicate the

machine may not be operating safely (e.g. poor performance, intermittent functions, hydraulic leaks, dull
blades, high temperature, etc.

Operators are responsible to refuse work they feelrisafe. Ithey feel they cannot implement the plan
safely,the operator must stop work, and consult teapervisotto develop an alternate safe plan before
working again.

res_xSteepSlopelLogging.docx Page 22 of 29
Date: September 2, 2015



Part 4
Supprt Forms andbocuments

Forms Overview / Instructions
Use these formtasA @eEmodify them to suit their operations / meeting format.

Operator Experience / Qualification Record

Employers are required to confirm that operators are adequately tichinexperienced to conduct work
assigned to themThey are also required to confirm competency by observing the wadk@petently
completing assigned work.

Most employers will have an existing process to document employee training and experience. This form can
be used to document other relevant trang and experience to support introduction of a new operator to

steep slope operations as well as the dates (frequency increased) the supervisor observes the operator
competently completing assigned duties. It also can be used to document qualificatiompétencies of

operators that are qualified for all steep slope operations. For experienced operators, employers might choose
to complete this form once, review / update it annually, and confirm it at steep slope operationsqokess.

Supervisor Expeeince / Qualification Record

This is a similar process to above, but intended for documenting experience and qualifications for supervising
steep slope operations. If the contractor and supervisor is the same person, the contractor must record his /
her sugervisory experience, and date and sign their qualificatioff® prime contractor or Licensee should

check and confirm this information.

Steps for Dealing with Breakdowns & Emergencies

2 KAES Fy SYLX 28SNRAa 9 YSNHSYyY O®mevedeideitypioBedures, thig pageh £ t (&
provides specifisteps / practices operatorshouldobserve in the event of machine breakdown, precarious

position or upset condition.

WorkSafeBC Steep Slope Logging Checklist

WorkSafeBC has developed a checklist to aid Occupational Safety Officers in their inspection of steep slope
logging operations. This checklist is included as an appendix to help logging contractors assess their operations
for compliance with the regulatits. In particular the responsibilities section of the checkligalisable to

review.
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Appendix1: Operator Experience / Qualification Record

Operator Name Date:

Training completed, Certificates Held:

Timber Operator
Machine (Type, Model, Experience (# of Tvbe & Slope Gompeteng/ on SupervisoSanature
Configuration) Years or Months) )g?ze Steepness Steep Slopes P 9
Observed On Date
Operator Name; Date:
Training completed, Certificates Held:
Timber Operator
Machine (Type, Model, Experience (# of Tvpe & Slope Competency on Supervisor Sianature
Configuration) Years or Months) )gi)ze Steepness Steep Slopes P 9

Observed On Datg

Use one line for each type of equipmerinclude all relevant mechanical harvesting experiefideecontractor or
site supervisor is responsible to initially complete this experience record as a means of documenting suitable
operator experience before assigning work on steep slopes. The employenassto ensure a supervisor
periodically observes theperator competently applying sound methods to implement the work plan, and to
identify incorrect work habits and take necessary steps to correct deficiencies.
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Appendix2: Supervisor Experience / Qualification Record

Operator Name;

Training completed

, Certificates Held:

Date:

Forestry Mechanical
Equipment Experience (#
of Yrs / Months)

Experience Supervising
Mechanical Operations(#
of Yrs / Months)

Experiene

Supervising Steep
Slope Operations(# of
Yrs / Months)

Qualified to assess
hazards and create
steep slope plans as of:

Contractor signature

Operator Name;

Training completed,

Certificates Held:

Date:

Forestry Mechanical
Equipment Experience (#
of Yrs / Months)

Experience Supervising
Mechanical Operations(#
of Yrs / Months)

Experience
Supervising Steep
Slope Operation(# of
Yrs / Months)

Qualified to assess
hazards and create
steep slope plans as of:

Contractor signature
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Appendix3: Steps for Dealing with Breakdowns & Emergencies

In the event of equipment breakdown, precariogguations and upset conditions, always

Staycalmg¢ 2 NBALRYR STFSOUAQPSte &82dz ySSR (2 LINRPOSSR NI ¢
example can influence others and thereby aid the emergency response.

Assess the situatiog What is the problem oemergenc® What has happenegdind what will continue to
happen if no action is takenRlentify the cause that must be controlled to eliminate immediate, ongoing, or
further danger. What are the possible courses of action? Whinbsohavethe greatest likelihood of success?
What are the risks and dangers associated with those actions?

Next
1 Establish radio contact with your supervisor orgite contact.
1 Identify your location; explain the situation, request assistance.
1 Awaittheir recommendations / direction. Do as they say.

Equipment Breakdowmn Steep Slopes
Completing repairs while a machine is on a steep slogges significant hazards and risksit is not possible
to move the machine to stable location, take thdidaving steps.
1 Before exiting, ensure the machine is stable. If the machine feels unstable, and it is safe to do so,
lower boom / blade / attachments and release loads to increase stability.
1 Survey the area for hazardslanger trees, debrigartially cut trees, unstable logs, etc.
1 Engage and confireckoutprocedures before undertaking any checks or repairs.
1 Conduct only those repairs necessary to allow moving the machine to a flat site.

Precarious Positiong Nearly Upset Condition

9 Evaluate the situation. Will releasing the load improve or reduce machine stability? Will raising or
lowering the blade / boom / attachments increase or decrease the likelihood of incurriitpaer?

1 Conduct any / all movements and operate controls sthty and precisely.

9 Stay in the calg exiting the cab may upset the balance, or you may injure yourself as you jump, or
inadvertently to a location onto which the unbalanced machine then rolls.

1 If your assessment determines the least risk option is tbthgicab, first survey the area for hazags
uneven ground, debris, unstable logs, e@ommunicate your plan before exiting.

Machinein Upset Condition
1 Stay in the cab. Heavy equipment sometimes comes to relicately balancedonditions. Getting
out may upset that balance and expose you to further harm.
9 Secure yourself against further injury, should further machine movement occur.
1 Wait for assistance to arrive.
1 If your assessment rationally determines that further machine ement is likely and will result in
greater injury to you, survey the area for hazards before exiting.
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Appendix4: WorkSafeBGteepSlope Logginghecklist
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