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Chapter One - Vehicle Safety 
Introduction 

Xylem Tree Experts is providing this training program for 

your safety and to provide you with industry-recommended 

training. We want you to read this manual, have on-the-job 

training, and pass the test. 

Objectives: 
The employee will: 

• be able to perform a walk-around inspection

• understand the key differences between operating a large
truck and operating a car or pickup

• understand and follow the principles of defensive driving

• know the proper steps to take in an emergency, such as when
the vehicle breaks down

• know the proper steps to take in a vehicular accident

• know the safe procedures for backing a work vehicle

In order to do your job safely, you must first arrive safely at the 
job site! Vehicular safety is an important part of your training. 

KEY TERMS 

Blind spots 

Defensive driving 

Following distance (space cushion) 

Right-of-way 

Walk-around inspection 

Pre-trip Inspection Checklists 
Vehicular safety starts with preparation before you get in the 
vehicle. Before heading out, go through a pre-trip or walk
around inspection of your vehicle. You can create a checklist 
from the sample report (shown here) or use another checklist, 
as long as it's approved by your employer. 

Check: 

1. Overall condition of vehicle

2. Under the hood:

• all fluid levels

• check for leaks

• general condition of engine compartment

• steering

3. Around unit:

Acr-RevS-01/14 

• hydraulic hoses and fittings - Don't check for
leaks with your hands!

• tire pressure and tread

• lights

• trailer hookup

• brake and light lines

• wheel chocks

• body and doors

• reflectors and tool boxes

4. In the cab:

• parking brake

• foot brake action

• horn

• instruments and fuel level

• windshield and windows

• seatbelts and mirrors

5. Emergency:

• jack and other tools

• emergency warning devices

• tire chains (if applicable)

• fire extinguisher

• extra fuses

• four-way flashers

Driver's Vehicle Inspection Report Example  
Check Any Defective llem and Give Details Under •'Remarks." 

DATE:�. 

TRUCKITRACTOR NO 

J Air Compressor 
:--::: Air Lines 

8aftery 
_ Brake Accessories 
,----:: Brakes 
- Carburetor 
_ Clutch 
� _ Defroster 
___ Drive Line 
= Engine 

flhh Wheel 
_ Front Axle 

- Fuel Tanks 
-:: Heater 

L Horn 
C Lights 

Head - Stop 
Tail - Dash 
Turn Indicators 

I. Mirrors 
:.: Muffler 
0 Oil Pressure 
C: On-Board Recorder 

, Radiator 
Rear End 

L Reflectors 
Salety Equipment 
Fire Extinguisher 
Flags-Flares• Reflectors 
Spare Bulbs & Fuses 
Spare Seal Beam 

TRAILER(S} NO.(S} __ _ 

:-_: Brake Connections r:- Hitch 
� Brakes L Jack Stand 
__ Coupling Chains l Lights - All 
L Coupling (King) Pin Cl Roof 
□ Doors '.J Springs 

Remarks __ _ 

:J Springs 
' Starter 
= Steering 
- Tachometer 
..J Tires 

. Transm1ss1on 
I Wheels 
C Windows 
C W1ndsh1eld Wipers 
r Other 

L. Tarpaulin 
C Tires 
C Wheels 
I Other 

- ·- ----- - --------

CONDITION OF THE ABOVE VEHICLE IS SATISFACTORY 

OAtVEA'S SIGNATURE ___ _ 

"' ABOVE DEFECTS CORRECTED 

_ ABOVE DEFECTS NEED NOT BE CORRECTED FOR SAFE OPERATION OF VEHICLE 

MECHANIC"$ SIGNATURE _____ _ ___ _  DATE _ _

OfliVEA S SIGNATURE _______ ______ DATE ·--
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If you are pulling a chipper or other trailer, make sure that it is 
properly hitched, the safety chains are attached, the chutes are 
properly stowed for travel and the directional lights and brake 
lights are working. See Chapter Four - Brush Chipper Operation 
and Maintenance for details. 

When you get in the vehicle, adjust the seat and rearview mir
rors to suit you. Secure any loose items in the cab that could 
move around and distract you while driving, and, of course, 
buckle up! 

Crew members cannot ride outside or on top of vehicles unless 
they're in a designated position required by the operation. 

Defensive Driving 
Operating a big truck, whether on a highway or city street, 
requires different skills and thinking than for a passenger car: 

• A truck does not respond as quickly to acceleration, decelera
tion and steering as a car. It is larger and more cumbersome.
More distance and time are required to pass another vehicle.

• It requires much more time and distance to stop a two- or
three-ton truck than it does a car, especially when the truck is
loaded!

• More caution and defensive practices should be employed
during the operation of your truck.

What makes a defensive driver? 
A defensive driver is one who is 
careful to commit no driving 
errors, and one who makes 
allowances for the lack of skill 
or improper attitude on the part 
of other drivers. A defensive 
driver allows for hazards of 
weather and road conditions or 
the hazards of stray animals, 
pedestrians and other drivers 
far enough in advance to apply 
the necessary preventive 
action. A defensive driver yields 
the right of way when necessary to prevent an accident, even 
though legally he or she may have the right of way. 

Defensive Driving Action Steps 

• Expand your capacity to see ahead.

• Scan - size up the whole scene.

• Signal your intentions early.

• Plan an escape route.

• Take decisive action.

• Stow all tools and equipment
securely.

• Avoid any distractions while driving.

Defensive driving techniques 
Scanning 

Scanning is a critical vision technique. Beware = Be aware. 

Do not focus on one object. Instead, constantly scan the area in 
front of you. Include your peripheral areas and your mirrors. 

Scanning will help you see the big picture and be more aware of 
what's happening around your vehicle. 

Intersections 
Approach at a safe speed for 
the road, traffic and visibility 
conditions. Always be prepared 
to stop, and don't attempt to 
overtake or pass another vehi
cle in an intersection. If you are 
turning, remember that your 
vehicle is slower to accelerate, 
and be prepared to yield to 

Use directionals & anticipate
mistakes of others

oncoming traffic. Also, be wary of smaller vehicles that may also 
be turning in a lane beside you. When there are multiple lanes of 
turning traffic, try to stay in the inside turning lane. 

Stopping 
Always be 

25'(7.6m)� 

prepared for ",,,m, ..._, 
the car 3S'J107m) .... 

ahead of you .,.,,,.m, ....._, 

Braking Time 

to stop 
unexpectedly. 
Allow more �------------------
distance between you and the car ahead, especially when 
streets are slippery. Bring your vehicle to a full stop at every 
stop sign. 

On the road 
When traveling down the road, stay alert and focused on your 
driving. Stay calm. Always double-check for cars traveling in 
your mirror's blind spots before turning or changing lanes. 

Speed 
Never exceed the posted speed limit. Sometimes, traffic and 
road conditions call for you to travel below the posted speed 
limit. Look ahead to anticipate these conditions. 

Pedestrians 
Reduce your speed and be alert when there are pedestrians, 
especially children, present along the road. Be particularly 
cautious when it is dark. 

Following distances 
Don't drive too closely to the vehicle in front of you. It can stop 
faster than you can. As a rule of thumb, a car should stay two 
seconds behind the vehicle in front of it. Your truck should stay 
at least four seconds behind. In adverse weather conditions or 
when pulling a trailer or heavy load, your truck's following dis
tance is increased 
to six seconds. 

,,,,_=-.,...
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Pulling into traffic 

It is your responsibility to enter traffic safely when pulling away 
from the curb or any other time you enter traffic. Look in all 
directions, use your turn signals to indicate your intentions, and 
pay particular attention to children or bicycles approaching you 
from the rear. 

Highway driving 
Here are several important things to remember when driving on 
highways: 

• Make sure you have proper tire pressure to help avoid a
high-speed blowout.

• Study the map before you leave the shop to be sure you take
the right exit, and if you miss an exit, go to the next one.

• Stay with the flow of traffic - don't speed up or slow down
drastically in the traffic lanes.

• Always use your turn signals when passing.

• Always pass on the left and wait until you can see
the vehicle you passed in your rearview mirrors
before returning to the travel lane.

• Maintain an adequate following distance.

Parking 

Always set your parking brake when 
parked. Don't park too close to an 
intersection. Face the vehicle in the 
direction of traffic flow. Leave the 
vehicle in the lowest gear, and use 
wheel chocks at all times. If you're 
facing uphill, turn the wheels away 
from the curb. Turn them into the curb 
if you're facing downhill. 

If you leave your vehicle, lock the cab 
and all toolboxes and take the ignition 
keys with you. 

If parked in an emergency, such as a 
breakdown, all crew members should 
leave the vehicle and stay a safe dis
tance away while waiting for help. 

Emergency Signaling 

If the vehicle is completely or partial
ly on the road, place reflectors in the 
center of the blocked lane behind the 
vehicle. On highways with fast-moving 
traffic, it's advisable to have one crew 
member flag traffic 300-500 feet 
behind your vehicle, but stay clear of 
the traffic. 
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If you are able to get to the shoulder, pull as far onto it as 
possible, and use your four-way (emergency) flashers to provide 
immediate warning to oncoming traffic. Set up warning devices 
as follows: 

• one signal 10 feet (3-4 paces) in the direction of oncoming
traffic in your lane

• one signal 100 feet (30-40 paces) to the rear

• one signal 100 feet (30-40 paces) to the front

• if a hill or curve obstructs the view, the signal in that direction
must be set at between 200 and 500 feet

• on a one-way road, all signals are set to the rear at 10, 100
and 200 feet

These signaling procedures are for emergency purposes and not 
for marking a work area. 

Winter Driving 
With slippery road conditions, steering control is vital. 

• Avoid hard braking or sudden deceleration that may
cause your tires to lose traction.

• Allow an even greater space cushion in bad weather.
It can take three to nine times the distance to stop on
snow-covered or icy roads than it does on dry pavement.

• Beware of shaded roadways and bridge surfaces even
when other surfaces seem relatively dry.

• When visibility is reduced by weather, keep your lights
on low beam. High beams increase glare.

If you skid, don't panic. Take your foot off the gas (or the brake, 
as the case may be) and turn your wheels in the direction that 
the rear of the vehicle is sliding. When the vehicle straightens, 
quickly straighten the wheels. Avoid braking or accelerating until 
the vehicle is straightened. 

Backing 
Backing causes a high percentage 
of all vehicular collisions in the tree 
care industry. Never back up unless 
absolutely necessary. 

If you must back up, station anoth
er employee behind the vehicle to 
watch and help guide you. Be sure 
that employee is always visible in 
your mirror. 

If you are alone, then walk around 
the vehicle before backing up to be sure the way is clear, and 
back up slowly! 

Backing up with a trailer such as a chipper is far more compli
cated because of the extra skill and finesse needed to make the 
trailer go where it's desired, coupled with the fact that it can be 
difficult if not impossible to see the trailer until it is veering to 
one side or the other of the intended path. 

Groundsman Training Manual
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If You Have an Accident 
If you are involved in a vehicular collision, here is the general 
procedure you should follow: 

1. Stay calm!

2. Stop immediately, or as soon as practical and safe.

3. Make sure that all people involved in the incident are
removed from danger, and take precautions to prevent
further collisions.

4. Determine if anyone involved has been injured, and
summon the appropriate authorities.

5. Exchange license, registration and insurance information
with the other party in the accident .

6. Notify your employer of the collision.

7. Follow your company's policy about making verbal
statements concerning the accident.

8. If your vehicle strikes an unattended vehicle and you are
unable to locate the vehicle's operator, then you need to
leave written information in a secure and conspicuous
place on the unattended vehicle.

9. Obtain the names and phone numbers of witnesses if
necessary.

10. Follow your company's policy for filling out accident report
forms, etc.

Chapter Two - Job Planning & Preparation 
Objectives: 
The employee will: 

• learn to inspect a job site

• identify what to protect during the operation

• recognize work site hazards

• understand a work order

• learn how a work plan is created

• learn how and why a job briefing is conducted

• learn the ground worker's role during
an emergency

KEY TERMS 

Aerial rescue 

Emergency 

Following distance (space cushion) 

Right-of-way 

Walk-around inspection 

Traffic Control 
Your first concern for every job is creating a sate work site by 
controlling pedestrian and vehicular traffic. If the work site is 
remote, there might be little or nothing you need to do. At some 
sites you will only be concerned with pedestrians - people on 
the ground in the vicinity of where you're working. At other sites 
you will be concerned with vehicular traffic . Each work site will 
be different. 

If your work site or vehicles project into traffic lanes, then you 
have to take precautions using U.S. Department of 
Transportation (DOT) guidelines. Sometimes state and local 
regulations come into play. 

Specifications for work site setup in vehicular traffic areas as 
well as the specific types of warning devices you must use are 
provided in the U.S. Department of Transportation's Manual on 
Uniform Traffic Control Devices (MUTCD), Part VI, Standards for 
Work Zone Traffic Control. 

Here are some of the more common vehicular and pedestrian 
traffic problems you are more likely to 
encounter, and how to deal with them. 

In rural areas, there are generally higher 
speed limits, less turning traffic, lower volumes 
of traffic and fewer pedestrians. 

Urban areas are usually just the opposite. Your 
crew must evaluate the location, decide which 
controls are to be used, and see that a plan is 
followed. 

Your goals are: 

• to create a safe and efficient work site

• to hinder traffic as little as possible; and

• to guide vehicles and pedestrians in a clear
and positive manner

Action steps for work site set up: 

• keep equipment and material neat and orderly within the
protected area

• use the truck's four-way flashers and beacon light, if
equipped, while you're setting up the signs and cones

• always chock trucks, or detached chippers, with at least
two chocks

• be especially careful whenever children are in the vicinity

• do not venture outside the established work area and into
the roadway

• keep driveways, steps and walkways as clear of debris
as possible

• do not allow another vehicle to park in a manner that
obscures visibility of the work site
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Warning Signs and Cones 
When your work obstructs any part of the roadway, advance
warning signs are required well down the road from the site, 
in both traffic directions on a two-way road. 

Multiple signs may be needed on high-speed roads or where vis
ibility is obstructed, such as from a bend or 
hump in the road. 
The closest sign 
should be about 
200 feet away on low 
speed roads to as much 
as 1,000 feet on highways. 

1st 

Urban low speed 200 ft. 

Urban high speed 350 ft. 

Rural 500 ft. 

Highway 1,000 ft. 

2nd 

200 ft. 

350 ft. 

500 ft. 

1,600 ft. 

3rd 

200 ft. 

350 ft. 

500 ft. 

Traffic cones 
are used with 
working signs 

2,600 ft. 

Cones are used to channel traffic in the oncoming lane(s) away 
from the work site, and should be used with signs. The cones 
create a highway taper, which is used to move traffic out of or 
back into its normal path of travel. 

A good rule of thumb is to space cones the same number of feet 
apart as the speed limit. 

Inspecting the Site 
When you arrive at a job site, inspect the site in order to create 
a work plan and set up the job properly. 

Layout of property 

Carefully look at the property layout. Look for areas to avoid and 
areas where work can be performed. Note: 

• terrain hazards such as sink holes, slopes, hills, rocks,
muddy areas

• plant hazards such as briars, poisonous plants, fallen trees,
spring poles

• weather hazards such as snow, ice, wet areas

• access from the road to trees, stumps and/or landscape
plants

Protecting property 

As you inspect the site, note what you will need to protect. 
Look for: 

• utility services such as poles, conductors, service drops,
meters, well casings, underground sprinkler system

• property such as houses, garages, sheds, boats, cars,
outdoor grills
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• hardscaping such as fences, walkways, driveways, pools,
decks, patios

• landscaping

• wet soil/mud that might become compacted

• private septic systems

Protection can be provided in many different ways, for example: 

• move the object when possible

• use rigging lines/devices
to control and direct the
descent of limbs and tree
sections

• flag or place cones over
sprinkler heads

• use protection, such as
hinged plywood for
shrubs

• avoid wet/muddy areas
to prevent soil com
paction

• avoid driving or moving
equipment over private septic systems

If you will be digging or excavating for any reason, the utilities 
should be marked. Make sure to locate the specific markings for 
each service when possible. 

Identifying Work Site Hazards 
After you finish inspecting the site, identify the work site hazards 
that might affect your work plan. 

Look for tree hazards. Inspect the trees for: 

• hangers, broken or dead
branches

• cracks, cankers, hollows
and other visible signs of
tree failure/decay

• signs of internal decay, 
such as conk-type fungus
on the root flare or trunk

• signs of root rot such as
mushrooms, loose bark
on root flare and roots,
fungal hyphae growth
under loose bark (looks
like "black shoe strings")

• signs of a "falling" tree such as shear cracks, ground heaving
on one side, leaning trees

Look for signs of construction injury on trees. Always ask the 
client for the tree's history and inspect for: 

• trees with no root flare (i.e., looks like a telephone pole),
indicating a grade fill that might have killed roots

Groundsman Training Manual
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• new driveways, foundations, walkways, underground utilities,
or anything that might have required roots to be cut for
installation

Look for signs of animals that bite or sting, such as: 

• paper wasp nests / bee hives

• buzzing noise, indicating a bee hive or swarms

• tree hollows or visible nests that could house squirrels,
raccoons or other animals

Look for electrical hazards by locating conductors and inspecting 
for electrocution hazards, such as: 

• branches contacting conductors

• pitted or blackened areas on branches caused by electrical
arcing when wind-blown branches intermittently contact
conductors

• branches that might contact a conductor if a climber's weight
or rigging load is placed on them

• vines growing up telephone poles, guy wires and service
drops

• underground utility services

Look for "slips, trips and falls" work-site hazards, such as: 

• heavy undergrowth in the work area

• slopes in the work area

• steps

• truck, chipper, other company equipment

Identify the hazards at this work site. 

Look for "struck-by" work-site hazards, such as: 

• restricted work areas/landing zones for dropping limbs and
cutting brush

• restricted areas for dragging and chipping brush

• slopes in the bucking area that might allow a log to roll

• heavy undergrowth in the landing zone that could create
spring poles

Creating a Work Plan 
The work plan determines who does what, when and how. The 
work plan is created to accomplish the tasks on the work order. 
The work plan is explained to tree workers during a job briefing 
so all employees understand what they need to do . 

First, read and understand the work order 

Be certain you understand exactly what is to be done to every 
tree. If you don't understand the work specifications, stop and 
contact your supervisor. 

What if you find something unexpected on the work order 
and/or at the job site? In general, you need to inform your 
supervisor. 

Always consult your supervisor if the discovery affects your abil
ity to complete the job. 

Report any other discoveries, such as a tree hazard on a tree 
not being worked on, to your immediate supervisor. 

Second, create a work plan 

Your supervisor will create a work plan. 

The work plan: 

• addresses what work is to be done

• addresses how hazards will be minimized

• assigns personnel to perform the tasks

• often assigns responsibility to a leader to see that
the work tasks are completed

A written work plan is encouraged for larger jobs. 

Don't forget to consider how emergencies and aerial rescues 
will be handled at the site. 

Minimize hazards with planning 

Reduce tree and work-site hazards in 
your work plan. 

Reduce slip, trip and fall hazards with 
planning: 

• have a good "branch management"
system to avoid debris pileups in
the work area

• avoid working on slopes when there are other alternatives

• keep vehicles and chippers close to the work area when
possible to limit distance for dragging brush

• avoid or move work-site trip hazards (holes, brush, logs, tools)

• assign a "hand tool area/tarp" at the job site for tools that
are not being used at the moment but will be needed again

• stow tools on the truck when no longer needed
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Reduce struck-by hazards with planning: 
• establish the landing zone at the job briefing
• clean the landing zone of underbrush when possible
• always wear personal protective equipment (PPE)
• be aware of the climber's activities
• consider that a climber may drop limb, branch, hanger, or hand

tool at any time
• coordinate ground operations with climbing operations by

communicating your presence to climbers whenever you enter
the "landing zone" with a command/response system

• be certain all personnel understand their role when telling and
are properly positioned

• always give a warning before
commencing the back cut and be
sure fellow workers are clear

.Job Briefing 
Your supervisor tells you what the 
work plan is by conducting a job 
briefing. You participate in a job 
briefing before starting work so 
you understand what is to be done. 
The job briefing tells you the: 
• job steps

• potential hazards
• specific work assignments -

"who does what"
The job briefing explains the 

work plan. 

• action steps needed to avert the hazards

• what PPE is required
Ask questions it you don't understand any part of the job briefing
or how to perform the job sat ely. 

Be sure your questions are answered thoroughly and that you 
understand the answers.

If you find or create a new hazard during work activities, tell your
immediate supervisor and alert crew members.

Preventing emergencies and being 
prepared when one does occur is key. 
Preventive practices 
Recognize potential hazards and the signs of health problems 
before an emergency develops. 

Learn how to recognize and prevent: 
• reactions and diseases from animal bites and stings

• symptoms of heat illness

• symptoms of hypothermia

• symptoms of frostbite

• reactions from contact with poisonous plants

Emergency phone numbers 
Keep emergency phone numbers in your vehicle. Always know 
where you can find the emergency phone numbers and where the 
closest phone is located. 

When working in remote locations you must have a reasonable 
means of summoning help. 

If a mobile/cell phone is available, be certain you and your co
workers know how to use it. 
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Why write down emergency numbers? 
It is true that for medical emergencies, the only number you 
need to know is 911, but you still need an emergency phone 
number list because, after calling 911, you will need to call your 
office to report the incident and ask for instructions. In non
threatening or other types of emergencies, you may need to 
contact the local hospital , poison control center, etc. 

First Aid 
First-aid kit requirements 

Be certain your first-aid kit is easy to find and fully stocked 
before an emergency occurs. 

Check the kit often and 
replenish contents as needed . 

Administering first aid 

Always follow your basic 
first-aid training. 

You do not have a legal 
obligation to provide aid if 
you are concerned about your 
health or well-being. 

As a first-aid provider, you 
are a trained "Good Samaritan." You should only provide aid 
within the scope of your training. Usually this means basic first 
aid and CPR. Advanced first aid is for trained emergency 
professionals. 

Analyze emergency situations before you act. If a condition 
exists that could injure you during the attempt to administer first 
aid, such as an electrical hazard, you need to stop and evaluate 
the potential for success versus the potential for injury. Don't 
become a second victim! 

If a hazard with the potential to cause injury is still present, 
secure the area or assign others to secure the area. 

When someone with greater training arrives, such as a person with 
advanced first-aid training, off-duty nurse, or the emergency 
response team, report what happened and follow their instructions. 

Not yet first-aid trained? 
Follow the instructions of those who do have training. 

Be prepared to: 
• secure the area if a hazard exists

• enlist the help of others to call 911 and be certain that they
made the call

• call 911 yourself and remain on the phone until emergency
services arrive

• relay instructions from the 911 operator to the first aid
provider

• assist in providing first aid by following the instructions of the
provider

Emergency protocol unique to tree care 
You must be prepared to deal with emergencies. 

Planning 
When planning your work, you should also be planning how you 
will handle emergencies, including aerial rescues. 
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Chapter Three - Working Safely & Efficiently 

Objectives: 
The employee will: 

• be able to judge when it is necessary to use a flag person

• know the proper way to raise and lower, set and stow a
ladder

• be able to demonstrate proper chain saw fueling, field mainte-
nance and operation

• use proper lifting techniques

• understand how to handle lines in simple rigging situations

• be able to assist the climber(s) or aerial lift operator

KEY TERMS 

Access line 

Belay 

Command & response system 

Drop (landing) zone 

Figure-eight device 

Rescue bag 

Secured 

Self-belay 

Tied in 

Assisting the Climber 
Often your first responsibility after establishing the work area is 
assisting the climber into the tree. You might belay and help pull 
the climber into the tree, or you might help set up and support a 
ladder, removing it as soon as the climber is secured in the tree. 

If you use a ladder, it should be positioned securely against the 
trunk or a major limb of the tree. A good rule of thumb for set
ting the angle of a ladder is 
that your outstretched finger
tips should just reach its rails 
with your toes at the ladder 
base. Support the ladder until 
the climber is secured in the 
tree and off the ladder, then 
remove the ladder from the 
immediate area of the work. If 
the ladder is not to be used 
again, stow it on the truck. 

Climbers who footlock must be 
self-belayed. There is usually 
little you can do to directly 
assist with this technique. 

Support the ladder. 

Climbers who body-thrust or free climb the tree may also be 

self-belayed if they tie their climbing knot before leaving the 
ground. Even so, you might be able to assist on their ascent by 
pulling on the standing end of the line. If the climber uses a taut 
line tender, a micro-pulley attached to the line below the friction 
hitch and tethered to the saddle, you can be of greater 
assistance in the ascent. 

Preparing the Equipment and Gear 
Once the climber is safely tied in, the next order of business is 
readying all the equipment that will be needed for the job. 

Make sure the rescue bag is out of the vehicle and easily 
accessible to the work site. Before beginning any work it may be 
a good idea to install a second climbing line, called an access 
line or ascent line, in tall trees being worked on to speed up the 
response time if there's an emergency aloft. This line should be 
installed out of the way of the work and, like the climber's line, 
be kept clear of debris on the ground. 

Set up an area for chain saw refueling and adjustment that is at 
least 10 feet away from where they will be used. Saws and 
other gas-powered equipment can be refueled only with the 
engine off. 

It should be obvious that if you spill gas on your clothes, you 
need to change as soon as possible. 

Action Steps for Chain Saw Fueling & Maintenance 

• Do not smoke when working around flammable liquids.

• Develop the habit of checking bar oil during maintenance, and
adding bar oil any time you add gas.

• Make sure you add fuel mix to the gas tank, and bar oil to the
oil reservoir!

• If the saw isn't using oil, thoroughly clean the guide bar oil
channel and check to see if the oiler starts working again.
Never run a saw if the oiler isn't working.

• It's best to refuel saws over pavement, but use a small tarp to
guard against accidental
fuel spills. No Smoking! 

• Make sure you can control
the fill rate when pouring
gas into the saw and take
every precaution not to
overfill.

• Spilled fuel must be wiped
off equipment before
restarting.

• Always wear gloves when
sharpening or adjusting the
chain.

• Ideal chain tension allows the chain to rotate freely without
drooping off the guide bar.
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• Climbers will probably want you to start and check the climb
ing saw before you send it into the tree (See the section on
starting the saw later in this chapter).

Command & Response 
Never enter the drop zone until you have alerted the worker 

aloft and he or she has acknowledged that it is safe for you to 

enter. The command and response system uses a verbal com

mand, such as, "Stand Clear!" to alert ground workers to move 

to safety, and a response such as "All clear!" to let the worker 

aloft know it's safe to proceed. Under noisy conditions, you 

might want to use pre-arranged hand signals instead of, or in 
addition to, voice commands. Regardless of the words or signals 

you use or the purpose for the communication, it is vital that you 

use a command and a response. 

esponse sys e I'
(Ot41'\llMICA1ION Bf.lW[EN WORI/S.RS 15 IMPORTMIT 
foR SAFElY ANO PRODUCTION. E.STABL\SI-\ 

(OMMAN0� AMO SK1NALS BEFORE. �ORK &GINS. 

PoSllBLI. (of'\MANDS 

ST.-.ND CLEAR 
HEADACHE 

(.0\DAOO 

PornBlf RESPONSE 
ALL CLEAR. 

GO AHEAD 
Lil.TO 

The person aloft should always know where the person on the 

ground is and what he or she is doing, and vice versa. Constant 

voice or visual communication ensures greater safety and work 

efficiency. 

Logical Work Sequence 

A good tree crew works with precision and efficiency. The work 
you do on the ground must be highly coordinated with what's 

happening in the air. 

Depending upon the tree, it may be safe and efficient for you to 

prune what you can on the tree's lower branches using pole 

tools while the climber is still ascending and getting into posi

tion. So long as you can make proper pruning cuts, helping the 

climber in this way can increase the overall efficiency of the job. 

Once the work is underway, your goal on the ground is to try to 

keep pace with the work in the tree. For pruning, this means 

keeping the area under the tree, the landing zone or drop zone, 

relatively clear of debris. For a removal operation, especially 
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one involving a lot of rigging, this means trying to keep the drop 

zone clear of large entanglements, keeping the climber's line 

clear of brush, and possibly sending up and handling lines. 

Accumulations of brush cannot be allowed to create a hazard on 

the work-site, but neither can you venture into the drop zone to 

retrieve limbs while the climber or bucket operator is cutting or 

lowering limbs. There needs to be a great deal of coordination 

and communication between you and the worker aloft. 

The worker aloft typically prefers to remove the largest manage

able pieces to speed the job along. That means that on the 

ground, you will have to cut and move wood, clear brush, and 

reduce large pieces for the chipper. 

Controlling Pedestrian and 
Vehicular Traffic 

Hand signaling devices such as sign paddles or flags can be 
used when additional control is needed, such as if your crew 
needs to stop traffic in 
one lane completely to 
safely remove a limb 
or move a vehicle. Flag 
signaling should be 
used only in low-speed 
or low-volume traffic. 

Flag signalers, or flag
gers, are responsible 
for public safety. They 
need to be courteous 
but firm, mentally alert 
and well trained in 
traffic-control 
procedures. 

To stop traffic, extend 

the "Stop" paddle or 

hold the flag away 

from the body with one 

hand and signal stop 

with the other. 

Using a sign paddle. 

To direct stopped traffic to proceed, lower the flag or turn the 
paddle to the "Slow" sign, and motion to proceed with the other 
hand. 

To alert traffic to slow, extend the "Slow" sign or hold the flag 
horizontally and motion to slow down with free hand, palm 
down, with arm moving up and down. 

The flagger ordinarily is positioned on the road shoulder in front 
of the cones or within the coned area. 

If you will be positioned on the roadway, then you should wear a 
high visibility vest or other "high-vis" clothing. If you need to 
chip brush with a vest on, then make sure the vest can tear 
away easily. 
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Knowing the Ropes 
Action Steps for Line Handling 

• Keep lines and gear used for rigging separate from lines and
gear used for climbing.

• Old climbing lines can be "retired" and used as taglines, but
equipment used for rigging can never be used again for
climbing!

• Never let lines get
underfoot. They
should be stowed
on the truck soon
after you're done
with them. Dirt can
damage ropes on
the ground, and
they can be a trip
hazard.

Using a barrel to keep 
rigging lines "clean". 

• Never use the climber's line for rigging or sending up/lower
ing anything other than a chain saw or a hand tool.

• Keep the lines clear of brush and out of brush piles.

• Keep lines untangled from one another. With synthetic fiber
lines, rope-on-rope friction can quickly damage or destroy
a line.

• Wear gloves when running ropes.

• Never wrap rigging lines around any part of your body.

Running 
Chain Saws 
Running a chain saw in a tangle of brush introduces kickback 
hazards, trip hazards and struck-by hazards from limbs under 
tension. 

When you operate a chain saw on the ground, you must wear 
chain saw leg protection in addition to your normal PPE. Proper 
chain saw operation is your first and best line of defense 
against chain saw cuts. 

Action Steps for Safe Chain Saw Operation 

• Make sure of your footing before you start cutting.

• Make sure the saw is firmly supported when you start it -
don't drop started saws on the ground.

• Engage the chain brake or turn
the saw off when moving any
distance between cuts.

• Don't idle the saw for long
periods.

• Avoid cutting with the bar tip,
especially the upper quadrant of
the tip.

• Never cut above shoulder height.

• Operate chain saws away from
the legs and feet. Use natural barriers, such as limbs,
between you and the saw.

• Stand on the uphill side of the work.

• Block logs with other pieces of wood or other suitable
material to keep them from rolling.

Trees, segments of trees, 
limbs or saplings under stress 
or tension due to pressure or 
weight of another object have 
to be approached with 
caution, and cut with even 
greater caution! 

Try to find out the direction of 
the force acting on the piece, 
and cut in a way that won't 
bind or pinch the saw bar or 
chain, or create kickback. 

Plastic or soft metal wedges can be used to prevent binding 
when bucking large pieces. 

Cant hooks or peaveys should be used as an aid in rolling large 
or irregular logs to complete bucking. 

When more than one worker is limbing or bucking a tree, each 
needs to be aware of the other's location and activity. 

The Extra Pair 
of Eyes 
The words that a climber dreads 
most are, "Hey, you missed one 
waaay up there!" It sounds 
funny, but having to climb back 
into a tree to prune a missed 
limb can contribute to an 
inefficient operation. Even worse 
is when your company is called 
back to fix something that 
should have been handled in the 
first visit. 

Trained eyes on the ground -
your eyes - can help the climber 
or bucket operator spot 
branches that should be pruned 
and hazards in or around 
the tree. 
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Chapter Four - Brush Chipper Operation & Maintenance 

Objectives: 
The employee will: 

• understand the differences between the three main types of
brush chippers

• remember the basic points for chipper maintenance, pre-trip
inspection, attaching a chipper for towing and setting up for
chipping

• know what personal protective equipment is needed for oper
ating the brush chipper

• understand the safest and most efficient way to cut, drag and
stack brush for the chipper

• understand how to feed brush for all chippers

• know how to avoid and clear feeding and discharge jams

KEY TERMS 

Anvil 

Chipper hood 

Cutter wheel 

Discharge chute 

Disc knife chipper 

Feed bar 

Feed table 

Feed wheel(s) 

Knives 

Rotary drum chipper 

Run-away brake switch 

Safety chain 

As a chipper operator, your safety and that of your co-workers 
and bystanders depends on your ability to properly operate and 
maintain the equipment. Using caution and following proper 
safety practices can help you avoid serious injury or even death. 
Do not allow untrained people around the unit, and always 
supervise inexperienced operators. 

Types of Chippers 
Although there are many manufacturers of chippers, there are 
three basic types. 

Rotary drum chipper 

The first type is a rotary 
drum chipper. With a rotary 
drum chipper, the operator 
feeds the brush directly into 
the cutters. The cutters pull 
brush through and chip it 
simultaneously. 
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Disc knife chipper 

The second type is a disc 
knife chipper. The disc knife 
chipper uses hydraulic-pow
ered feed wheels to push 
brush into the cutting wheel. 
The feed wheels (rollers) can 
be stopped and even 
reversed. 

Mechanical drum chipper 

The third type is almost a combina
tion of the first two: it is a drum 
chipper with a mechanical infeed. 

Preparing the Chipper 
This program covers proper operating procedures and safety 
guidelines for these three types of chipper, but it is no substitute 
for reading the operator's manual for your chipper. Familiarize 
yourself with all safety guidelines as well as preventive mainte
nance. 

Chipper inspection 

Here's a list of items to check before you start, operate or tow 
the chipper: 

• operator's manual (contains important, specific information
for every chipper)

• safety decals (illegible decals must be replaced)

• crankcase oil and engine coolant levels

• belt tension

• hydraulic fluid (if applicable)

• hydraulic fittings and hoses (if applicable)

• shields and guards

• missing or broken parts

• fuel tank (no smoking, please!)

Hooking up the chipper 

Always get help when you have to hook the chipper to the work 
vehicle. Never stand between the chipper and the truck when it 
is backing. 

Checklist for transporting chippers 

• Grease the trailer hitch to prevent wear. 

• Raise the tongue to the proper height and attach the hitch
securely to the towing vehicle.

• If your chipper has an adjustable-length tongue, make sure its
pin is secured.

• Keep your feet out from underneath the tongue when using the
jack. A lot of weight rests on the jack. Make sure it is stable.

• Never stand on the tongue to force coupling.

• Be sure that the tow vehicle hitch is at a height that keeps the
chipper more or less level. If the chipper leans too far back
ward, it may not tow properly.

• With the hitch attached, secure the jack in its transport
position.

• Always hook safety chains to the vehicle by crossing the
chains under the tongue, allowing enough slack to avoid
binding when making turns.
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• If your chipper is equipped with an electric run-away brake
switch or hydraulic surge brake cable , make sure it is func
tioning and that it is attached with enough slack so that a
sharp turn won't activate it.

• Make sure the discharge chute is rotated to the correct
transport position and locked in position. If the chipper has a
folding infeed chute , be sure it is folded and secured.

• Plug the trailer's electrical connection into the truck.
• Check brake and highway lights to make sure they work.
• Check the tire pressure.

Driving and backing with a chipper 

Always drive safely and 
observe all towing 
ordinances. Remember that 
pulling a trailer weighing 
several thousand pounds will 
increase the time and 
distance it takes to stop. 
Backing up with a chipper is 
tricky, particularly when the 
driver's rear vision is partly 
obscured. If you need to back 
up w ith the chipper in tow, 
one member of the crew 
should stand outside the 
truck to help guide the driver. 

Setting up and Positioning the 
Chipper 
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Never set up a chipper directly beneath 
a tree that your crew is pruning or removing. 
Provide enough room on the side of the chipper 
for the operator to maneuver while feeding brush. 
If you leave the machine hooked to the towing vehicle, make 

sure the vehicle is turned off, the parking brake is engaged, and 
the wheels are chocked. When unhooking a chipper, be sure its 
wheels are chocked. If your chipper is equipped with rear jack 
stands, lower them. 

Chipper Operation 
Once set-up is complete you can run the chipper. 

Starting the chipper 

Before you start the chipper, 
be sure : 
• the clutch is disengaged
• the chip discharge chute is

pointed in a safe direction
• the chipper hood lock pin

or hood bolts are secured
• the infeed hopper is free

of tools or foreign objects
• the feed bar is in neutral

on hydraulic feed ch ippers
• all personnel are clear of the machine 

PPE for chipping 

It is extremely important to wear the proper safety clothing 
when operating a chipper. 
Wear: 

• a helmet
• eye protection (separate face protection is recommended)
• sturdy work boots
• loose-fitting gloves are recommended
• hearing protection
You must: 

• avoid wearing loose clothing
• keep long hair, shirtsleeves and shirttails properly contained
• avoid wearing necklaces , rings, watches, or any other item

of jewelry; neckties; gauntlet-style gloves; clothing or
protective equipment that increases the chances of being
caught on brush

• remove your climbing saddle, body belt or harness before
chipping brush

Now you're ready to start the chipper. Follow the manufacturer's 
guidelines for starting the motor and engaging the clutch. 
After you start the chipper: 

• idle the engine to warm it up
• slowly engage the clutch
• raise the engine RPM to full throttle 

• check the operation of the feed bar and hydraulic feed wheels

Check the clutch 

Engaging and disengaging the clutch at high RPM or slipping the 

clutch will quickly wear out clutch plates or belts as well as 
bearings. If the clutch engages too easily, it may need to be 
adjusted. 
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Check the feed control bar 

Check the feed control bar (if equipped} for proper operation 
before you begin chipping. 

Pulling the bar toward the rear of the chipper will push material 
into the machine. Pushing the bar to the farthest forward posi
tion reverses the feed system. 

Operating the chipper 

You are now ready to begin chipping! Always try to feed material 
from the side of the infeed hopper. If you are working on the 
street, be aware of traffic, and try to always work from the 
curbside. Limbs have a tendency to move around as they are 
feeding into the chipper. By feeding from the side, you can avoid 
getting hit by the flow of material into the chipper and having to 
step over the limbs as they are being pulled into the machine. 

Stacking Brush 

Brush for the chipper should be stacked in a way that makes it 
easy and convenient for the operator to feed the chipper. In 
most cases, that means that the butt ends of the brush should 
face the chipper infeed. 

Take care not to let the brush become a trip hazard for the oper
ator in the immediate vicinity of the chipper infeed. Keep walk
ing paths and work areas as clear as possible. 

Feeding Brush 

When possible, chipper operators should feed material into the 
chipper from the side of the infeed chute to minimize being 
struck by the material. On chippers with mechanical infeed, 
feeding from the side puts the opera-
tor within easy reach of the feed con
trol bar. 

Always feed the larger or butt end of 
the branches into the chipper first. 

If branches are fed into the chipper 
the wrong way: 

1. Branches can become wedged in
the disc knife chipper's throat past
the feed wheels, making it very dif
ficult to back the material out. By
always feeding the butt end first,
the feed wheels will open up to
allow smoother operation.

Acr-Rev5-01 /14 

(� 
\ 

SAFETY CONES 

\ 

101 chipper. 

2. Lateral branches will catch on the edges of the infeed chute
of the drum chipper, causing the chipper to sever the branch
rather than pull in the entire branch.

When feeding large limbs into a rotary drum chipper you should 
hold the brush end of the limb higher than the butt. The limb will 
slide forward into the blades. When feeding small limbs, throw 
them into the blades. In both cases let go of the brush before 
your hands cross the plane of the hopper and before the brush 
hits the chipping blades. After you feed material into the 
machine, pivot your body and turn your face away in one contin
uous motion. 

When feeding into a rotary drum, you should push small material 
against the blades with a long limb. You can also lay the material 
on the feed table and shove a long piece of brush in after it. 

Vital Safety Points! 

• Never reach or kick into the infeed hopper of a chipper for any
reason!

• Never attempt to unclog, service or clean the inf eed hopper
area while the
machine is running.

• Never use tools such
as rakes or shovels
to push brush
through or to clear
the infeed chute .

• Never feed material
containing rocks,
wire or foreign
debris into the chip
per. Anything other
than brush will not
only dull chipper knives, but may cause knives to break and
could damage the disc or drum, bearings or anvil, or cause
projectiles to be thrown from the machine.

• Never feed vines or vine-type material directly into feed
wheels. Cut the vines into 4 to 5 foot lengths and lay them on
top of the longer material.

Try to feed large-diameter materi
al while smaller pieces are going 
through the feed system. Smaller 
pieces will partially open the feed 
wheels, making it easier for the 
feed wheels to allow the large
diameter pieces to feed. Large 
pieces can be cut off with a 
severe angle to make feeding 
easier. 

Large-diameter wood may cause 
the engine to lug. You do not want 
the engine to slow down to the 
point that it will stall or plug the 
chipper. On hydraulically-fed chip
pers, when you hear the engine 
slowing down, push the control 
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bar to the neutral position to stop the hydraulic feed wheels. 
When the engine regains full RPM, pull the control bar and 
resume chipping. Some machines with feed sensor features do 
this automatically. 

Material too large for the chipper opening must be cut to the 
capacity of the chipper. Keep a chain saw handy when chipping 
large diameter or limby material. Should material become 
jammed in the feed system, reverse the feed wheels to dislodge 
the material. 

Stay out of the chip discharge area when the chipper is running 
and the cutter wheel is turning, even if brush is not being fed 
into the chipper. Chips discharged at high velocity can cause 
serious 1nJury. 

Safety During Maintenance 
A significant number of chipper accidents happen while someone 
is maintaining or repairing machinery. Don't think that if the 
chipper is not running it can't hurt you. 

Never work inside the chipper unless the engine is off and the 
ignition key is removed and in your pocket. Do not remove the 
hood lock pin or bolts until the cutter wheel comes to a complete 
stop! On some machines, the cutter wheel will coast for several 
minutes after the engine is shut down. If the hood is opened 
prematurely and contacts a turning cutter wheel, it will be vio
lently dislodged. Depending upon the chipper, you can check 
either the bearing or the belts for the cutter wheel or drum - if 
they are moving, the knives are still moving. Do not open the 
chipper hood! 

Most chipper maintenance is best left to a qualified mechanic; 
however, become familiar with the following: 

• Never perform any maintenance or remove any access panels
with the chipper operating unless the manufacturer's instruc
tions specify otherwise.

• Never turn the cutter wheel by hand unless the ignition is shut
off and the key is removed!

• When working near the cutting wheel or drum, always secure
it. The manufacturer will provide you with lock pins or suggest
to you another method of securing the disc.

• Install chipper blades or knives correctly so the chipper will
not eject them . Poor chipper performance - slow feeding,
vibration and poor chipping - usually indicates that the knives
need to be sharpened or replaced. Always wear gloves when
checking knives.

• When replacing knives, be sure all knife and seat surfaces are
clean, replace the knives in matched sets, and follow manu
facturer's specifications for tightening.

• Follow manufacturer's instructions for opening the chipper
hood and holding it open. Open the hood gently.

• Check chipper hood hinges periodically for wear, cracks or 
bends.

• Check belts for proper tension. New belts usually stretch in
the first few days of operation. Once adjusted, the belts
should stay tight. Belts that are allowed to slip will be ruined.

• Check the anvil for wear. As an anvil wears, the performance
of the chipper is reduced and the quality or the uniformity of
the chips diminishes. A worn or a poorly adjusted anvil can
cause plugging, vibration and other problems.

• Check fans for cracks and deformities.

• If the chipper sounds as if it is not working properly, shut it
down immediately and seek help from a qualified mechanic.

It's your responsibility to use good judgment and follow proper 
safety procedures outlined in this training program manual. 
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Knowing the Ropes II 
As a ground person, you play a critical 
role handling lines and even setting 
up rigging. 

Running lines requires that you learn 
and use several knots. Listed below 
are some of the knots and hitches 
that you may need to know how to tie 
and use. 

Diagrams are used to illustrate how 
to tie these knots, and most are 
depicted in the Basic Training for 
Ground Operations in Tree Care Video 
Series. 

· butterfly knot -
commonly used to create a midline anchor
point in a line when the pull will be perpen
dicular to the line because it is symmetrical
and places equal strain on both legs.

· clove hitch -

Butterfly 
knot 

has a variety of uses, from tying on tools to
creating an anchor. In most applications, it
has to be backed up with two half hitches
because of its tendency to loosen.

· mid-line
clove hitch _ often Mid-line Clove hitch 

used to tie hand

j
tools on the

(C/I\\ •1( �)
1 

__ o_f � Jclimber's line.

��) . -� 

• bowline - a very secure knot for
tying off the end of a line to an object; all

the bowlines can be "broken" and untied
even after being loaded very heavily.

· double bowline - creates an extra strong
anchor point at any desired spot in a line.
It's often used to fashion a rope come
along.
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· cow hitch - used to create an anchor/girth hitch.

· half hitch - never used by itself, but as
part of other knots and hitches, or to cow hitch 
back up other knots and hitches (shown
in the cow hitch drawing: half-hitch used
to secure cow hitch).

· figure-eight knot - typically used as a
stopper knot in the end of the climber's
line when in tall trees.

· square knot- used to join two ropes of
equal diameter.

· gasket hitch - secures a coil of
rope for storage. 

Gasket hitch 

· running bowline
- often used to

Square 
knot 

secure tag Ii nes to ��-;:-.:::.:::::::::::::::::::::::::===;
hard-to-get-to limbs or
stems while on the ground
or from a distance. 

· sheet bend - used to attach two lines
together, particularly when they are
different sizes. The slipped sheet bend is a
variation that
is easy to untie.

Timber hitch 

Slipped 
Sheet Bend 

Running 
Bowline 

· timber hitch - commonly used to secure
a fixed eye sling as an anchor. 
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Chapter Five - Preventing "Struck-Bys" 
Introduction 

All too often arborists are injured when they are struck by 
falling or swinging branches, limb sections, etc. during tree 
pruning, sectional tree take-downs and rigging operations. 

Objectives: 
To increase awareness of "struck-by" injuries. 

All crew members are exposed to "struck-by" hazards and 
should study and complete this manual. 

What is a "Struck-By"? 
Safety experts use the term "struck-by" to describe an injury 
from forceful impact 
between the injured person 
and some "other object." 

The "other object" might 
be a: 

>chain saw

> motor vehicle

> disk cover of a disk
chipper

> limb, tree section

>hand saw

> etc.

Another type of "struck-by" injury can occur when either the 
chain saw operator or co-workers are struck by a tree or spar 
being felled from the ground. 

This chart shows "struck-by" fatalities in the tree care industry 
for a five-year period: 

"Struck-by" fatalities, based on OSHA data. 

Total - 38 

Tree being felled - 11 
Faller killed - 8 
Other crew member killed - 3 

Tree limb or section - 18 
Dropped by another worker - 13 
Dislodged (widowmaker) - 3 
On the ground - 2 

Chain saw - 4 
Motor vehicle - 3 
Chipper cover - 1 
Fragment of ROW brush cutter - 1 

Falling Debris 
Falling debris causes many fatalities and serious injuries. 
About one-half of all "struck-by" fatalities 
involve falling tree debris. Often a crew 
member on the ground is struck by 
debris dropped by a co-worker aloft. 

Always set up a work 
zone for crew, pedestrian, 

and traffic safety. 

Landing Zone 
The work plan and job briefing should establish the landing 

zone. This is the area under the tree 
Stay out of landing 
zone whenever 
possible. When 
you need to enter, 
be certain other 
crew members 
know. 

where debris will fall. Entry into the 
landing zone requires very care

ful planning, coordination and 
constant communication 
between crew members. 

Before dropping limbs or 
branches, whether they are 

. ..,., . , .. , roped or not, the worker 

. aloft must check to see that
/1 the landing zone is free of 

- --/ people and property that 
might be injured or damaged. 

The ground crew must know what is happening in the tree and 
take the proper precautions, especially when the climber's or 
bucket operator's vision is obstructed or attention is focused on 
a difficult task. 

Voice Command/Response System 
The person in the tree must give clear, audible or visible warn
ings to the ground crew. The ground crew must acknowledge 
that the warning was received and followed. 

This is called the 
Command/ Noise from chippers, chain saws, etc. are 

Response system. challenges to good crew communication. 

For example: 

Verbal Command: 

"Stand clear!" 

Verbal Response: 

"All clear!" 

When noisy operations 
and/or distances 
prevent verbal 
communication, pre
arranged hand signals 
are used. 
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You Must Stay in Control 
Struck-by injuries occur when situations get out of control. 

When a climber misjudges the weight of a limb, it won't fall 
where or when it is expected. 

When a limb is poorly cut, it can break off unexpectedly, barber
chair, tear off, or not swing in the intended direction. 

When climbers aren't secured properly or fail to find stable foot
ing, they might not get out of the way of a swinging limb. 

When a limb is rigged improperly, the ground crew might watch 
helplessly as it crashes into a roof, or worse. 

When a worker on the ground walks unannounced into the land
ing zone or when climbers fail to notice or communicate with 
workers on the ground, crew members can be struck by falling 
debris. 

The examples go on and on, but all share a common characteris
tic. Some action, or inaction, by the tree workers caused things 
to get out of control. 

The Good News 
The good news in all of this is that "struck-bys" are preventable. 

It has been proven statistically that employees of tree care com
panies with active safety training programs have a much lower 
incidence of on-the-job injuries compared to companies without 
training programs. 

The fact that you are reading, and hopefully re-reading, this 
training manual is a good step toward improving on-the-job 
safety. 

Don't stop now. Continue to train and learn so that you don't 
become a statistic. 

Work Safe! 

Chapter Six - "Safe Tree Felling" 
Introduction 

This chapter addresses critical components of work planning 
and procedural safety for tree felling. Tree felling is defined as 
removing the above ground portion of a tree, including the trunk 
by means of cuts placed at the base of the tree. 

By this definition, a tree take-down or removal isn't necessarily 
a tree felling operation if the tree is being cut down in sections, 
roped down in sections (rigged) or removed in sections with a 
crane. 

Objectives: 
This chapter's main training goal: 

To look at arborist tree felling operations. Loggers are another 
group of professionals who engage in tree felling. If you com
pare logging to arborist tree felling you'll find that, typically, the 
environments in which each group works, the purpose for their 
work, the techniques and even some of the equipment they use 
will be different. 

Also we will look at the following hazards: 

> The potential for the falling tree (trunk) to strike the chain
saw operator or another crew member

)'-,- The potential for the felling operation to dislodge hangers, 
dead branches or chunks of wood that could fall and cause 
in Jury 

> The potential for the falling tree to hit other trees or objects
while falling, or to hit objects on the ground, that can in turn
become hazardous to crew members

> The potential for the falling tree to contact electrical
conductors

::--,. The reactive forces of the chain saw used in felling 

� The force created by the release of tension on trees, tree 
limbs or downed conductors 

� The felled tree that hangs up in an adjoining tree, or remains 
suspended off the ground, propped by its own limbs 

This chapter does not address work zone setup for 
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pedestrian or vehicular safety. 

The First Steps 
Before beginning any felling oper
ation, your crew needs to take 
three crucial steps: 

Step 1. The crew must carefully 
assess the tree and work 
site for any condition that 
could potentially affect the 
outcome of the operation, 
as well as identify any 
hazards. 

Conduct a hazard assessment and use your findings to make a work 
plan. Shown: Root collar inspections are sometimes needed. 

Step 2. A work plan should be developed by the person responsi
ble for overall crew safety and on-site production based 
on the tree and site assessment. 

Step 3. A job briefing must be held to clearly communicate the 
work plan to every crew member before the work starts. 
The work plan may need modification if additional 
hazards are discovered after the work begins. 

The work plan and job briefing must be used to clearly define 
what each worker is to do - and not do - in the operation, 
including the safety precautions that must be taken. The actions 
of each worker are planned to limit danger to all workers. 

! Always give special consideration when you are planning to fell
rotten, dead, split or otherwise hazardous trees because they
may act or fall in an unexpected manner.

! Not every site and tree hazard can be addressed by this
manual. Visit our web site at www.tcia.org, or call toll-free:
1-800-733-2622 for more information on additional training
materials available to you.
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Step 1. 
Assess the hazards. 

Step 2. 
Create a work plan. 

Here are some common conditions that you need to consider 
when assessing hazards and creating work plans: 

1. Means to protect people, property, traffic and utility
wires in the work area

2. Size of the work area

3. Terrain

4. Location and condition of other trees in the drop zone
and within the felling radius

5. Lodged trees, hangers or large, dead branches in the
tree or in trees within the felling radius

6. Shape and weight distribution of the tree

7. Strength and other characteristics of the wood for the
species of tree

8. Height and lean of the tree

9. Tree diameter, to determine the length of saw bar
and/or procedure in cutting

10. Trees bent under tension (spring poles)

11. Wind force and direction

12. Decayed or other weak spots in the tree

13. Presence of nails, wire, stones, concrete or other for
eign objects in the tree

14. Clearance for the tree to be felled without contacting
or damaging utility conductors or other objects in the
vicinity

Here are terms and their correct definitions, as used in this 
chapter: 

Drop zone - the area where 
the crew expects the tree to 
come to rest once it has been 
felled. Note: It is rare that a 
tree is felled with pinpoint 
accuracy. The crew must plan 
for a drop zone with a suffi
cient clearance for error or 
take additional precautions to 
assure the tree is felled as 
intended. 

"DROP 

ZONE" 

Felling radius (tree length) - the distance on the ground equal 
to the height of the tree 
being felled, starting at the 
base of the tree. 

Lodged tree (hang up) - a 
partially fallen tree held up 
by another tree or trees. 
Lodged trees can be natural 
or man-made. 

Work area - the area at 
the base of the tree, includ
ing the escape route, which 

A suggested felling radius for a 
non-hazard tree is one tree length.

needs to be relatively clear so that the chain saw operator can 
perform his/her duties safely. 

Establishing The Felling Radius* 
Workers, other than the chain 
saw operator, directly 
involved in the felling opera
tion should maintain a dis
tance of one felling radius at 
the time the tree is felled and 
until it is on the ground. The 
suggested clearance is 
increased to twice the felling 
radius when a hazard tree is 
felled. 

A suggested felling radius for a hazard 
tree is two tree lengths. 

* Caution: Do not use the felling radius to establish a work zone
for pedestrian or vehicular safety. The felling radius is used
for safety of qualified workers only. Pedestrian control
requires a much greater separation distance from the work
zone.

Workers not directly involved in the felling operation, regardless 
of the tree condition, should maintain a distance of twice the 
felling radius at the time the tree is felled and until it is on the 
ground. 

The exception to the "felling radius" suggestions is when it is 
not possible to maintain clearance distances because of terrain 
or natural or man-made barriers; such as, but not limited to, 
backyard size, fences and houses. 

Essential workers 

To fell the tree safely, a crew of one or more additional workers 
is often required. The most common example is when a tagline is 
used to help pull a tree into the drop zone. 

Your crew needs to take extra precautions when workers are 
directly assisting the saw operator and cannot maintain the sug
gested felling radius distance. 

Workers directly assisting with the felling in this manner should 
stay well outside the drop zone and should be outside the felling 
radius of the tree whenever possible (see exception). 
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Q. What if tagline handlers can't
maintain a reasonable clearance
from the drop zone because of
site restrictions?

A. A tagline re-direct might allow you
to pull the tree in the desired
direction, allowing workers to
remain to the side.

Plan an Escape Route 
The work area must be clear of brush, 

Fellers must plan their 
escape route. 

undergrowth or other obstacles that could interfere with escape. 
The saw operator must be able to quickly maneuver and escape. 

The preferable escape route is a line that is 45 degrees from 
either side of an imaginary line opposite the intended direction 
of fall. 

The planned escape route must be prepared before any felling 
cuts are made. 

Drop Zone Hazards 
Make sure the drop zone is reasonably clear of anything that 
could become an obstacle to the falling tree, such as logs, 
branches and other debris. 

Be sure to clear anything that could cause the felled tree to 
hang up, roll, pivot or bounce unexpectedly, or that may be 
forcibly thrown by the impact of the tree. 

Now it's time to execute the work plan! 

The Notch. Hinge and Backcut 
A notch and back cut must be used in felling trees more than 5 
inches (127mm) in diameter, measured at breast height. The 
notch and back cut creates a "hinge" of wood fiber to guide the 
tree to the ground. This is the principle of directional felling. 

The hinge used for felling acts just like the hinge on a door - it 
allows the tree to move in a specific direction. To work properly, 
the hinge should be a certain width and thickness. 

Here are some rules of thumb: 

80% 

Caution: Any crack, decayed 
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area or other weakness in the hinge area will reduce the 
strength of the hinge and should be avoided when possible. 

Be aware of defects in the hinge area, and make necessary 
adjustments to the felling procedure - such as adding a tagline 
to help control the direction of fall. 

This chapter covers two basic felling techniques that use a notch 
(face cut, undercut) and back cut: 

1. "Conventional" and

2. "Open-face" felling.

Let's look at the differences. 

1. Conventional Notch. The opening or face of the notch is about
45 degrees. Two methods are used to make the notch. Both
use a 45-degree angled cut, located either above or below the
level cut. When the angled cut is below, the notch is called a
"Humboldt."

Conventional notch 

2. Open Face Notch. The opening of the notch is between 70 and
90 degrees. The top cut is placed first at a steep downward
angle. The saw operator can generally use the felling sight or
top handle of the saw to line up the cut with the intended fall
line. The bottom cut is made at a slight to moderate upward
angle to get the desired 70-90 degree opening.

Open Face notch 

With either technique, the notch is always made before the back 
cut, and it's formed by making two separate cuts. So long as the 
notch is not made too deep into the trunk, small imperfections in 
the notch can be corrected before making the back cut. 
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Acceptable Notches 
> Cuts should meet at, and not extend beyond, the apex of the

notch - no bypass!
Significant bypass is sometimes called a "Dutchman" and is 
always hazardous! 

> The notch apex - where the two cuts meet - should be more
or less level.

> The notch depth should be about 1/3 the tree diameter - this
equates to about 21/2-3 inches deep for every foot in tree
diameter.

> The notch width should be at least 80 percent of the trunk
diameter because it creates one side of the hinge.

> When complete, the widest part of the notch face should 
point in the direction of fall. Stated another way, the apex of
the notch should be at right angles (90 degrees) to the
intended direction of fall.

Specific requirements of notches: 

1. With the Conventional or Humboldt notch, the back cut must
be made 1 to 2 inches higher than the apex of the notch.

A 45-degree notch closes when the falling tree is still 45 
degrees from horizontal. At that point, the fibers in the hinge 
tear. The high back cut creates a ledge to keep the tree butt 
from kicking back across the stump. 

2. With an Open face notch, the back cut should be made level 
with the point or apex of the notch to maximize the amount of
fiber and strength in the hinge.

Because the wider notch face doesn't close until the tree is hori
zontal (or nearly so}, the fibers of the hinge will hold longer, 
eliminating the chance of the butt kicking back. 

Acceptable Back Cuts and Hinges 

Back cut 

> Both sides of the hinge 
should be the same thick
ness, except when compen
sating for side lean or other 
hazard identified by the crew
leader. This technique 
requires special training and
skills since the amount of 
compensation is difficult to
determine.
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> The back cut should be level and parallel to the apex of the
notch.

> The back cut must not penetrate the
predetermined hinge area.

The Fall 

Arborists sometimes reduce the hinge thickness in an effort to
get the tree to fall. Because control is lost when the hinge is
weakened, it is preferable to use some other way for getting the 
tree to start falling.

Wedges, block and tackle, rope, or wire cable (except where an
electrical hazard exists) should be used to help tip the tree over

on its hinge and further control the direction of fall.
Always use felling aids if there is danger that the tree may fall
in the wrong direction or damage property.

Crew Operating Procedures 
Prepare to make cuts 

with precision and 
deliberation. Always 

maintain a good stance. 

1. Communication must be maintained 
between the saw operator and workers ���:: "-{tJ
involved in the felling operation. 

�:)/,. -::-�2. All other workers must remain out of �-
the work area and are not to distract 
those involved in the felling operation.

3. Any worker leaving the tree's felling 
radius must not re-enter the felling radius until the tree is on
the ground or the worker is acknowledged by the chain saw
operator. 

4. The saw operator must not deliberately fell a tree into another
tree, and should avoid felling it across a tree or other object 
on the ground that may cause the tree to roll, pivot or bounce.

5. Workers on the tagline must be positioned well outside drop
zone.

6. Before cutting starts, workers on the tagline must pre-load the
line to pull it taut, and remove any stretch. Pre-load tension 
must not cause the saw to bind or break the tree prematurely.
Tension should be applied steadily - no short tugs that could
cause the tree to rock!

7. The saw operator must signal to workers on the tagline when
to pull the tree over. 

8. Before commencing the back cut, an audible warning must be 
given by the chain saw operator or crew leader to those in the
area.

9. All workers within two tree lengths must maintain visual con
tact with the tree until the tree is on the ground.

10. The saw operator should clear the area of the tree butt 
before the tree is pulled over by exiting along the escape
route.

11. The saw operator must abandon the saw if it binds in the cut
or hampers escape.

12. Once the felling notch and/or back cut have been started,
the tree must be felled before leaving the work site.

13. Once the tree is on the ground, trees in the work site should
be examined for limbs broken during the tree felling.

Don't leave "widow-makers" behind! 
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Types of ••Hazard" Trees 

Leaning Trees 
Work plans need to 
address the hazards of 
felling trees that lean 
significantly toward, 
away from, or to the side 
of the intended direction 
of fall. 

Trees leaning toward the direction of fall 
The possibility of the tree splitting vertically up from the back 
cut, referred to as "barber-chairing" or "slabbing," increase 
when the tree leans toward the intended direction of fall. This 
condition is extremely hazardous. 

Trees with heavy "forward" leans may need special felling 
techniques, such as: 

1. Chaining the trunk just above the felling cuts to prevent it
from splitting;

2. Making the back cut from the hinge outward by bore (plunge)
cutting.

A Bore Cut, 
also called a 
Plunge Cut. 

Caution: Bore cutting creates the potential for saw kickback and 
must only be attempted by highly experienced saw 
operators. 

Trees leaning away from the direction of fall 
Trees leaning heavily away from the direction of fall, whether it 
is back lean or side lean, must be topped or lightened on the 
"heavy" side before felling. 

An experienced chain saw operator might compensate for trees 
with a slight side lean by leaving more holding wood in the hinge 
on the side opposite the lean. 

For backward or side-leaning trees, a tagline can be anchored in 
the direction the tree is intended to fall to guide the fall. Felling 
wedges, driven into the back cut on the underside of the lean, 
can help straighten the tree. 
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Compensating for Wind 
The "sail effect" of wind in the tree crown can hamper safe 
felling, especially for a tree with a large leaf area, growing in 
the open. Excessive side weight in the crown can have the same 
effect. 

Methods for assuring felling accuracy in windy conditions or 
when there is excessive side weight are: 1.) To reduce the size 
of the leaf area before felling, and; 2.) To use techniques out
lined for leaning trees already discussed. 

Lodged Trees 
Qualified personnel must provide direct supervision when work
ers are felling or taking down a lodged tree. 

Here are some cautions: 

1. Avoid cutting the tree supporting the lodged tree.

2. Pull the lodged tree over with a trucker's hitch, mechanical
advantage pulley or winch. Use a heavy rigging line, winch
cable or chain for pulling. Be prepared for danger if the
pulling line breaks! Be certain the area is clear of workers
and equipment. Do not stand in the line of pull.

A 
TURN 

------.. 

The trucker's hitch. 

3. Workers must never climb the inclined trunk of the lodged
tree and/or attempt to shake it loose.

4. If the tree cannot be pulled free, an adjacent tree might be
climbed to remove limbs from the lodged tree. When working
in an adjacent tree, the climber must crotch high enough so
that the highest limbs on the lodged tree can be removed
first. The pulling operation may be resumed once the climber
is clear.

5. Cutting off sections of the butt of the lodged tree must be
done with great caution, recognizing that the most critical and
dangerous point is when it comes free from the supporting
line or tree.

6. When trees are lodged on utility lines . ..

)',,> Utility must be notified and power shut off. 

:-,,,-. Work must be pe1·formed by a qualified line clearance tree 
trimmer. 

� It must be cut at a point where freeing the conductors from
tension will not flip the top back toward the person doing
the work.

)'-> Cuts should be made as far from the line as possible. 

:-,,,-. Ropes can be placed on deenergized conductors to prevent 
uncontrolled movement. 

Groundsman Training Manual

24



Decayed or Hollow Trees 
This type of tree is apt to break off prematurely if felled with a 
conventional notch and back cut, hence extreme care is 
required. 

An assessment must be made, before any cutting is done, to 
determine the amount of sound holding wood. Assessment can 
be visual or it may be necessary to test by probing the wood. 

If, in the opinion of the qualified tree worker in charge, the tree 
cannot be felled safely in one piece, the tree should be topped . 

If examination determines that the wood is sound either above 
or below the normal cutting area, sawing should be done in one 
of these areas, providing it can be done sat ely. 

Cracked or Split Trees 

Some chaining methods 

When felling split trees, or trees likely to split vertically in the 
main stem, fell the split sections independent of one another, or 
lash the sections together as follows: 

1. At least one rope, chain, cable, strap or other material of suf
ficient strength must be placed above and as close as practi
cal to the back cut to prevent separation of the trunk .

2. The chain, cable or strap should be held securely in place by
wedges or placed in shallow notches cut into the tree.

3. The tops of the split sections must be secured together so
that they cannot move independently, but not so tight that the
split is pulled apart at the location of the cut.

4. Once a split tree is properly rigged, tested, and found sound,
the felling cuts may be made in the usual manner.

Trees with Multiple Trunks 
The trunks of multiple-trunk trees should be felled separately, if 
possible, using the same method as for single trunk trees. 

If there is not room to use a saw on the back cut of a leader, fell 
the leader as follows: 

1. Start the undercut as with a normal notch so that the back of
the cut is at right angles to the direction of pull from the
tag line.

2. Drive a felling wedge behind the saw blade, far enough to
prevent the saw from binding.

3. Continue to saw approximately ¼ through, then drive a
wedge in securely from either side of the saw kerf and, if pos
sible, just beyond the halfway point of the tree diameter.

4. Remove the first wedge and finish the notch with a face cut.

5. Drive the two wedges in as far as possible and continue saw
ing through to the back of the tree until it can be pulled with
the tagline.

Smaller trees may have the back cut started by boring or cutting 
down at an angle, but the saw operator must use extreme care 
when bore or angle cutting to prevent saw kickback. 

Cutting Trees or Limbs Under Tension 
Small trees and saplings bent under tension by heavy snows, 
ice, fallen limbs or fallen trees are extremely hazardous. These 
hazardous trees are termed "spring poles." 

Spring poles and branches 
bent under tension are 

always dangerous. 

The trunk of a spring pole is bent by a heavy weight. As the 
sapling is bent over, more and more stored energy builds up in 
the trunk. 

The upper side is under tension, and is called tension wood The 
under side is being compressed, and is called compression 
wood Basically, the trunk is a giant spring packed with stored 
energy waiting to be released. 

If you cut too far into the tension wood, the "sprung" trunk 
could hit you directly or knock your chain saw back into your 
body instantly. If you cut too far into the compression wood, it 
will bind your saw. 

Follow these recommendations to remove a spring pole by 
slowly releasing the tension: 

1. Make a series of very shallow cuts, a few inches apart, on the
compression side.

2. Starting near the ground, make a series of increasingly deep
er cuts on the tension side, staggered with cuts on the com
pression side.

This will help to slowly release tension before the final cut is 
made. 

Limbs of felled trees can be bent under the weight of the tree, 
creating a hazard. Like spring poles they also have stored ener
gy in tension and compression wood. Techniques for safely 
releasing the stored energy exist. 
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Here are some safety rules of thumb to follow, regardless of 
your technique: 

:--,,. Always be alert to the danger of being injured by the weight 
of a tree trunk. 

::-,,. The amount of force being applied, and not necessarily the 
size or thickness of the limb, determines the potential for 
danger. 

> Avoid cutting with the tip of the saw bar, particularly with the
upper quadrant of the tip, and when cutting into compression
wood.

� When making cuts, always position yourself out of the way 
of, or protected from, any sudden release of stored energy. 

:,,,,-. Avoid cutting above shoulder height. 

The chain saw operator must not only be aware of the tension or 
compression on the limb, but must remain alert in case the 
removal of a limb causes the rest of the tree to pivot, roll, or fall. 

When cutting is likely to cause the tree or individual limbs to 
swing, pivot or roll, there should not be more than one saw 
operator working on the tr ee at once and the trunk should be 
blocked to prevent movement. 

Conclusion 

There are many recognized hazards in tree felling, but the oper
ation doesn't have to be dangerous. We hope this chapter has 
made you more aware of felling hazards so you will be thinking 
about them as you plan for and execute the next tree removal. 

Remember that in the recipe for safety, the most important 
ingredient is one that only you and your co-workers can 
contribute: your attitude. Work safe! 

Wood Strength Loss Due to Decay 

Method 1. Wood strength loss formula for trees with 

internal decay: 

Strength Loss = (dia. of decayed wood)3 x 100 

(dia. of trunk)3 

Example: A tree that is 27 inches (69cm) in diameter has 
a decay column of 22 inches (59cm). 

Strength Loss 
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(22)' X 100 = 10648 X 100 

(27)' 19683 

= 54% strength loss 

Method 2. Strength loss formula for trees with open cavities: 

Strength Loss = (dia. decay wood)' + R (dia. trunk wood1 

- dia. decay wood') + (dia. trunk wood)' x 100

Note: R = the ratio of cavity opening to trunk circumference 

Example: A 30 inch (76cm) diameter tree has a decay column 
18 inches (46cm) in diameter, as well as an external cavity that 
is 10 inches (25cm) in width. 

Trunk circumference = 3.14 x trunk dia. = 3.14 x 30 = 94 in. 

Strength Loss = (18f + (10/94)(301 - 183) + (30Y x 100 =

(5832) + (.106)(2700 - 5832) + (27000) X 100 

= 30% strength loss 
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all of the information contained in this document:
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