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Project Description: Demolition of Pesticide Building and Rem~valof Contaminated Soils

N6047S-.AA.o6056S-- 
NWSEARLE

5090.3a

FOSTER WHEELER ENVIRONMENTAL CORPORATION (FOSTER WHEELER
ENVIRONMENTAL), FOSTER WHEELER ENVIRONMENTAL SUBCONTRACTORS, AND
FOSTER WHEELER ENVIRONMENTAL'S CLIENT DO NOT GUARANTEE THE HEALTH
OR SAFETY OF ANY PERSON ENTERING THIS SITE. DUE TO THE NATURE OF THIS
SITE AND THE ACTIVITY OCCURRING THEREON, IT IS NOT POSSIBLE TO DISCOVER,
EVALUATE, AND PROVIDE PROTECTION FOR ALL POSSIBLE HAZARDS WHICH MAY
BE ENCOUNTERED. STRICT ADHERENCE TO THE HEALTH AND SAFETY GUIDELINES
SET FORTH HEREIN WILL REDUCE, BUT NOT' ELIMINATE, THE POTENTIAL FOR
INJURY AT THIS SITE. THE HEALTH AND SAFETY GUIDELINES IN THIS PLAN WERE
PREPARED SPECIFICALLY FOR THIS SITE AND SHOULD NOT BE USED ON ANY
OTHER SITE WITHOUT PRIOR RESEARCH AND EVALUATION BY TRAINED HEALTH
AND SAFETY SPECIALISTS.
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APPROVALS

By their signature, the tUldersigned hereby certify that this SHSP has been reviewed and approved for
use at the Pesticide Building Demolition and Soil Removal, Naval Weapons Station Earle, Colts
Neck, NJ
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1.2.3 Mobilization

1.0 INTRODUCTION

1.2.1 Objectives

1.2 Scope

1HASP0002

In order to establish the area to be excavated, additional surface soil samples shall be obtained and
analyzed to delineate the boundaries of the pesticide contamination above the NJDEP Non
Residential Cleanup Criteria. Subsurface soil samples shall be collected using a stainless steel

1.2.4 Subsurface Soil Sampling.

The following tasks will be conducted by Foster Wheeler during site mobilization: mobilize
equipment and supplies, conduct utility survey, install soil erosion control measures and ; install high
visibility fencing for site control.

• Mobilization and demobilization
• Subsurface soil sampling
• Demolition of the Former Pesticide Shop
• Clearing and grubbing
• Excavation ofcontaminated soils, including the former septic septic system

Site restoration

The following major activities will be performed during the removal action:

The objectives are to delineate the area to be excavated, demolition of the Former Pesticide Shop,
clearing and grubbing of areas to be excavated, and excavation of contaminated soils.

1.1 Purpose

1.2.2 Anticipated Tasks

This Site Health and Safety Plan (SHSP) addresses the health and safety practices that will be
followed by all site workers participating in activities at the Pesticide Building Demolition and Soil
Removal located at the Naval Weapons Station Earle in Colts Neck, NJ. This SHSP takes into
account the specific hazards inherent to the building demolition and soil removal activities and
presents procedures to be followed by Foster Wheeler Environmental Corporation (FWENC), its
subcontractors, and all other on-site personnel in order to avoid and, if necessary, protect against
health and/or safety hazards. Activities performed will comply with applicable parts of OSHA
Regulations, 29 CFR Parts 1910 and 1926, USACOE EM 385-1-1, the Draft Master Site Health and
Safety Plan, dated January 5, 2000 and the Foster Wheeler Environmental Corporation Health and
Safety Program. A copy of the FWENC Health and Safety Program will be maintained on site.
Modifications to this SHSP may be made with the approval of the PHSM using the Field Change
Request Form.
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• Removal ofTransite Roof

• Disconnect Electrical Service

• Demolition of Building

1.2.5 Demolition of the Former Pesticide Shop

2HASP0002

The existing electrical line that supplies the Former Pesticide Shop will be disconnected and
checked for current by a licensed electrician. An overhead electrical line runs from the adjacent
Building C-23 to the Former Pesticide Shop. The electrical line shall be disconnected at Building
C-23.

A sample of the asbestos transite roof shall be analyzed for TCLP Metals to ensure that the past
lead-based painting of the transit panels have not resulted in a hazardous classification of the
material. Sections 4 and 5 provide details on the sampling and analyses. The transite panels will
be removed from the building prior to demolition. A man-lift shall be used to lift a person to the
required height to pry and remove the transit panels from the top of the structure. The nails
attaching the panels to the support beams will be removed, and the panels pulled off as one piece, '
taking care not to break or damage the panels. The panels shall be adequately wetted down with
water during the removal. The panels shall be removed, plastic double plastic bags, sealed, and
placed in a lined roll-off container, with a cover, for transportation and disposal. Based upon the
waste classification, the material shall be transported to a non-hazardous or hazardous waste
landfill.

The scope of work includes the demolition of the building and the associated concrete pads.

trowel or hand auger. The samples shall be collected 0 to 1.5 feet below grade. The soil will be
fi~ld screened with a Photoionization Detector (PID). If the analytical results of the soil samples
determine that the soils.in a particular area are greater than the NJDEP Non-Residential Cleanup
Criteria, additional soil samples shall be collected an additional 25 feet out from the area of known
contamination. Soil samples shall be collected around the perimeter of the proposed excavation
area until concentrations of pesticides are determined to be less than the NJDEP Non-Residential
Cleanup Criteria.

A backhoe, equipped with a hydraulic hammer, shall be used to break apart the concrete block
wall and concrete foundation and stage the broken debris on plastic. If necessary, a water spray
shall be used to minimize dust during the demolition. The concrete block wall shall be placed in a
separate pile from the concrete floor debris. Both the concrete and concrete block piles shall be
sampled and analyzed for waste characterization and disposal. Sections 4 and 5 provide details on
the sampling and analyses of the demolition debris. There are no water or sewer lines entering or

The existing structure that was the Former Pesticide Shop is a 12-foot by 28-foot concrete block
structure set upon poured concrete. The building is approximately 12 feet tall and has a transite
asbestos roof. It is also reported that the roofing material may be painted with a lead-based paint.
There is a 10-foot by 14-foot concrete pad located immediately north of the building.
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1.2.7 Excavation of Contaminated Soils

1.2.6 Clearing and Grubbing

leaving the building. There is an old septic line that drains to a septic tank, to the north of the
building. The septic tank, and the associated line, shall be excavated and removed as part of the
soil excavation activities.

The potentially hazardous soils will be placed on double-line polyurethane (poly). Hay bales will
be placed around the soil piles, and the poly will be placed up and around the hay bales to prevent
run-off from the piles as well as prevent surface run-on. The piles will be covered with poly and
anchored down.

3HASP0002

The area to be excavated shall be staked out based on previous analytical results of soil samples, as
well as the analytical results of additional soil delineation samples collected during this remedial
action. Based upon the available analytical data, hazardous and non-hazardous soils will be
generated during the remedial action at the Former Pesticide Shop. The majority of the excavated
soil is anticipated to be non-hazardous. The soils on site shall be excavated and stock-piled based
upon previous and newly obtained analytical results. The suspected hazardous soils shall be stock
piled in a separate location than the non-hazardous soils samples. All soils will be properly
sampled and analyzed to determine the proper waste classification.

The soils from the septic tank, including the piping, shall be stock-piled with the soils excavated
from the area to the adjacent to the northern edge of the asphalt parking lot. The soils suspected to
be hazardous shall be excavated, stock-piled and sampled for waste characterization prior to any
other soils to ensure that the soils are removed from the site before 90-days to comply with federal
and state regulations.

Based on the existing data, it appears the soils associated with the former septic tank, as well as
soils located just north of the existing parking lot, contain concentrations of chlordane which may
result in a hazardous classification. This assumption is based upon existing total pesticide and
TCLP pesticide laboratory data of soil samples obtained from these areas. The TCLP sample
(PS99SS03) obtained from north of the parking lot area had a cWordane concentration of 0.29
mg/l, which is above the criteria for hazardous constituents (0.03 mg/l ) for chlordane. According
to 40CFR A261.30, wastes exhibiting a TCLP chlordane concentration of 0.03 mg/l are hazardous
(D020) due to the characteristics of toxicity. A soil sample from the former septic tank contained
a chlordane concentration of 9,500 mg/kg. No TCLP Sample was obtained from the septic tank.

Approximately 0.5 acres shall be clear cut in order to complete the soil removal activities around
the Former Pesticide Shop. Mature trees and brush are located to the west, north and northeast of
the Former Pesticide Shop, in the areas requiring soil excavation. Trees shall be cut down to the
stumps and removed from the site for recycling. The stumps shall be excavated and disposed with
the soils removed from the site. The brush removed from the site shall be chipped on site and
removed for recycling. All clearing and grubbing will be conducted in accordance with ANSI
Z133.1-1994, Pruning, Trimming, Repairing, Maintaining, and Removing Trees, and Cutting
Brush - Safety Requirements. A copy of this standard is included as Appendix D.
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The SHSP applies to all personnel involved in the above tasks who wish to gain access to activework areas, including but not limited to:

The topsoil shall be treated with lime and fertilizer, seeded and mulched upon the completion ofthe final grade. The topsoil will be tested in an approved laboratory to detennine fertilization andliming ratios.

The excavation shall be backfilled and re-graded after a review of the confinnatory soil laboratoryanalytical results. The excavation shall not be backfilled until a review of the confinnatory soillaboratory analyses detennine that all the soils with concentrations of pesticides and herbicidesover the NJDEP Non-Residential Cleanup Criteria have been removed and Navy direction isreceived.

Certified-clean fill and topsoil will be placed in the excavation to restore the site to the originalgrade elevations. A tracked bulldozer and a vibratory roller shall be used to place, grade andcompact the fill material. The fill material shall be placed to within 6 inches of the final grade.The final 6 inches of the surface shall be backfilled with topsoil and seeded in accordance to theSoil and Sediment Erosion Control Plan.

4

Application _

Summary of Major Risks

Site Restoration

Operation of heavy equipment
Building demolition
Excavation
Electrocution

Client representatives
Federal, state or local representatives
Foster Wheeler Environmental employees and subcontractorsSub-contractors, if any, will provide activity hazard analysis and discuss them with FosterWheeler Environmental prior to mobilization.

HASP0002

•

•

The area of excavation shall be delineated with stakes prior to excavation. Grading stakes shallalso be used to detennine the approximate depth of excavation below existing grade. The majorityof the site shall be excavated to a depth of 1.5 feet below the existing grade. This depth is basedon the available data depicting the soil concentrations greater than the Non-Residential CleanupCriteria. Several areas will require excavation to a depth greater than 1.5 feet below grade. It isanticipated that the areas around the concrete slab, north of the Pesticide Shop, and the area northof the asphalt parking lot will be excavated to a depth of three to four feet below grade. Thefonner septic tank, which is four feet below grade, shall also be excavated to five to six feet belowgrade in the immediate area of the tank.

1.2.8

•

1.4

•
•

•
•

•

1.3
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3.1 Location

3.0 BACKGROUND AND SITE DESCRIPTION

2.0 PROJECT ORGANIZATION

3.2 Background and Site Description

6HASP0002

Surface and subsurface soil samples were collected during investigation efforts in January and
April 1998. The soil samples were analyzed for chlorinated organic pesticides by SW-846 Method
8081A. Chlordane and 4,4'-DDT were the most frequently detected pesticides found in the soil
samples. Chlordane was found in 20 out of 23 surface soil samples; and 4,4' DDT was found in
13 of 23 surface soil samples. The laboratory analyses of soil samples collected in the area around
the pesticide shop revealed chlordane (up to 75,000 ppm); 4,4' DDD (up to 1.5 ppm); 4,4' DDE
(up to 1 ppm); and 4,4' DDT (up to 12 ppm). Figure 3-3 depicts the soil sample locations and
analytical results.

The Former Pesticide Shop is located in a grassy wooded area between Building C-54 and
Building C-23. The shop consists of small brick building (25 ft. x 12 ft.) with a 15 ft. x 8 ft.
concrete pad on the northwest side of the building. The Former Pesticide Shop sits atop a small
knoll, which slopes to the northwest and north. An in-ground former septic leach tank is
reportedly located to the north of the building. The site is bounded to the east by a paved parking
area, to the northwest by Building C-54, to the south by the ROICC Office, and to the north by a
fenced storage yard associated with Building C-54.

NWS-Earle is located in east-central Monmouth County in the town of Colts Neck, New Jersey.
Figure 3-1 depicts the facility location. Building S-186 (Old Pesticide Shop) is located on the
Mainside portion of the base, north of the intersection of Esperance and Macassar Roads. Figure
3-2 depicts the Site Location. The building served as the former base pesticide shop. Apparently,
containers and spraying containers were periodically rinsed out and some of the wastewaters were
dumped outside the building.

Delivery Order Manager (DOM)-Michael Heffron

Project Health and Safety Manager (PHSM)-Grey Coppi, CIH

Site Superintendent - Rich Goldbeck

Site Health and Safety Officer - Rich Goldbeck

Site Personnel - Craft employees

Site Personnel - Subcontractor employees

Reference the Master Site HASP for specific duties and responsibilities. Names and positions for
key project personnel are defined below:
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4.0 POTENTIAL HAZARDS

4.2 Physical Hazards

4.1 Properties of Chemical Contamination

4.3 Biological Hazards

7HASP0002

During the course of the project, there is a potential for workers to corne into contact with biological
hazards such as animals, insects and plants. Reference the Master Health and Safety Plan for control
measures for biological hazards.

Most physical safety hazards are discussed in the Activity Hazard Analyses (AHA) in Appendix A
for the different phases of the project. Reference the Master Site Health' and Safety Plan, Section
4.3, for physical hazard descriptions.

Symptoms of acute DDT poisoning (via ingestion) include paresthesia of the tongue, lips and face;
apprehension; irritability; dizziness; and tremors. Symptoms appear several hours after exposure to
large doses. DDT is poorly absorbed through the skin, especially in the powder form. DDD and
DDE are degradation products ofDDT and have similar symptoms of exposure.

Symptoms of acute cWordane poisoning include vomiting,. nausea, disorientation, tremors and
convulsions. Symptoms can appear shortly after exposure. CWordane is readily absorbed through
the skin.

Based on previous investigations, the soils are known to be contaminated with pesticides, including
CWordane, 4,4' DDT, 4,4' DDE and 4,4' DDD. The laboratory analyses of soil samples collected
in the area around the pesticide shop revealed cWordane (up to 75,000 ppm); 4,4' DDD (up to 1.5
ppm); 4,4' DDE (up to 1 ppm); and 4,4' DDT (up to 12 ppm).
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Table 4-1

Chemical Data

Colorless crystals or
off-white powder
with a slight,
aromatic odor

Eyes, skin,
CNS, kidneys,
liver, PNS

skin; paresthesia tongue,
tremors, apprehension,
confusion, malaise,

fatigue; convulsions;

Blurred vision;
cough; abdominal pain, nausea,
vomiting, diarrhea; irritability, tremors,
convulsions

Irritate eyes,
lips, face;
dizziness,
headache,
vomiting

Inhalation
Ingestion
Skin Contact
Skin Absorption

Inhalation
Ingestion
Skin Contact
Skin Absorption

I mg/m3

skin
1 mg/m350-29-3DDT

HASP0002 8



5.0 ACTIVITY HAZARD ANALYSES

6.0 PERSONAL PROTECTIVE EQUIPMENT

AHAs are included in Appendix B of this SHSP. AHAs have been developed for the following
tasks:

The Activity Hazard Analysis is a systematic way of identifying the potential health and safety
hazards associated with major phases of work on the project and the methods to avoid, mitigate and
control these hazards. The AHAs follow the guidance of the Foster Wheeler Environmental
Corporate Program EHS 3-5. AHAs will be developed for all activities as necessary, prior to start
up. The AHAs will be used to train workers in proper safety procedures during phase preparatory
meetings.

9HASP0002

The personal protective equipment (PPE) detailed in the SHSP represents the hazard analysis and
PPE selection required by 29 CFR 1910.132. For the purposes of PPE selection, the PHSM and
SHSO are considered competent persons. The signatures contained in the approval section of the
SHSP constitute certification of the hazard assessment. For activities not detailed below, the SHSO
will conduct a hazard assessment and select the PPE using the appropriate form and will certify the
assessment by signing the form. PPE selection will be made in consultation with the PHSM. The
task- specific level ofPPE required for each task is described in Table 6-1.

• Mobilization and demobilization
• Subsurface soil sampling
• Groundwater sampling
• Demolition of the Former Pesticide Shop
• Clearing and grubbing
• Excavation ofcontaminated soils
• Site restoration
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TABLE 6-1
PERSONAL PROTECTIVE EQUIPMENT SELECTION

,<j~~I~;1l~~}1;j;
Mobilization
Mobilize equipment I HH I SG I STB I LWG Iwc I EP as needed I Level D
and supplies
Conduct utility survey HH SG LWG WC EP as needed Level D
Install soil erosion HH SG LWG WC EP as needed Level D
control measures
Install high visibility I HH I SG I STB I LWG Iwc IEP as needed ILevel D
fence for site control
Subsurface Soil Sampling
Collect soil samples I HH I SG I STB I Nit, sur I WC, tyvek I EP ILevel D
using Geoprobe
Groundwater Sampling
Collect groundwater I HH I SG I STB I Nit, sur IWC, tyvek IEP ILevel D
samples using
Geoprobe
Demolition of the Former Pesticide Shop
Disconnect electrical I HH I, SG I STB I LWG Iwc I EP as needed I Level D
servIce
Remove transite roof I HH I SG I STB I LWG, Sur IWC, tyvek IEP as needed ILevel. C with HEPA

cartridges
Demolish building and I HH I SG I STB I LWG IWC I EP I Level D
concrete slabs using
backhoe and hydraulic
hammer
Clearing and Grubbing
Remove trees and I HH I SG, PFS I STB I LWG IWC IEP ILevel D
brush

HASP0002 10
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Chip vegetative HH SG, PFS STB LWG WC EP Level D
material
Excavation of Contaminated Soils
Excavate soil HH SG STB, LWG, sur WC, tyvek EP as needed Level D

OB
Stockpile soil HH SG STB, LWG, sur WC, tyvek EP as needed Level D·

DB
Collect waste HH SG STB, LWG, sur WC, tyvek as EP as needed Level D
classification samples DB needed
Collect post-excavation HH SG STB, LWG, sur WC, tyvek as EP as needed Level D
samples DB needed
Backfill excavated HH SG' STB, LWG WC, tyvek as EP as needed Level D
areas DB needed
Site Restoration
Backfill excavated HH SG STB LWG WC EP as needed Level D
areas with common fill
Compact areas HH SG STB LWG WC EP as needed Level D
Place top soil HH SG STB LWG WC EP as needed Level D
Hydroseed areas HH SG STB LWG WC EP as needed Level D
Heavy Equipment Decontamination
Decontaminate HH SG, PFS STB, Nit, Sur WC, poly EP as needed Level D
equipment DB

HEAD PROTECTION
HH = Hard Hat

HEARING PROTECTION
EP = ear plugs

HAND PROTECTION
LWG = Leather work gloves
Nit = Nitrile
Sur = Surgical

HASP0002

EYEIFACE PROTECTION
PFS = Plastic face shield
SG = ANSI approved safety glasses with side shields

BODY PROTECTION
Tyvek = Uncoated paper Tyvek coveralls
Poly = Polyethylene coated. tyvek coveralls
WC = Work Clothes

11

FOOT PROTECTION
STB = Leather work boots with steel toe
OB = Overboots

RESPIRATORY PROTECTION
Level D = No respiratory protection needed
Level C = Full face air purifying respirator PlOD cartridge



7.0 AIR MONITORING

7.1 Real-Time Air Monitoring

The following sections contain information describing the types, frequency and location of real
time and integrated air monitoring.

Increased potential for
exposure to
contaminated dusts

Upgrade to Level C
respiratory
protection

Work upwind, use Prevent exposure to
water for dust contaminated dust
suppression as
needed; wait for
dust to settle before
continuing work in
area

Table 7-1
Real Time Air Monitoring Action Levels

> 1.5 mg/m3

12

Work area; other < 1.5 mg/m3

areas if
determined
visually

Mini Ram

HASP0002

Real-time air monitoring results for on-site activities will be reviewed with craft labor
periodically by the SHSO in site daily health and safety briefings.

Based on real time readings and site conditions, the SHSO or designee may increase/decrease the
frequency at which the readings are taken using professional judgment. A Mini-ram dust
monitor, or equivalent, will be used for real time air monitoring during the soil excavation
activities. Table 7-1 provides the real-time air monitoring action levels. Table 7-2 provides the
frequency and location of real-time air monitoring. Real-time action level calculation for dust
can be found in Appendix C.
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Integrated air monitoring will not be conducted during this work activity.

Table 7-2 provides the frequency and location of real-time air monitoring.

Reference the Master Site Health and Safety Plan.

BZ and work area; every
30 - 60 minutes

13

Mini Ram

Table 7-2
Frequency and Location of Real Time Air Monitoring

Soil Excavation
Soil Load Out '

HASP0002

Reference the Master Health and Safety Plan.

Reference the Master Health and Safety Plan.

Reference the Master Health and Safety Plan.

Reference the Master Health and Safety Plan.

Reference the Master Health and Safety Plan.

7.4 Data Quality Assurance

7.3 Integrated Air Monitoring

9.0 MEDICAL SURVEILLANCE PROCEDURES

11.0 WASTE DISPOSAL PROCEDURES

8.0 ZONES, PROTECTION AND COMMUNICATION

12.0 EMERGENCY RESPONSE PLAN

7.2 Frequency and Location of Real-Time Air Monitoring

10.0 SAFETY CONSIDERATIONS
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13.0 TRAINING

Reference the Master Health and Safety Plan..

14.0 LOGS, REPORTS AND RECORD KEEPING

Reference the Master Health and Safety Plan.
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This form serves as documentation that field personnel' have read, or have been informed of, andunderstand the provisions of the SHSP. It is maintained on site by the SHSO as a project record.
Each field team member shall sign this section after site-specific training is completed and beforebeing permitted to work on site. I have read, or have been informed of, the Site-Specific Health andSafety Plan for Pesticide Building Demolition and Soil Removal, at the Naval Weapons StationEarle, Colts Neck, NJ and understand the information presented. I will comply with .the provisionscontained therein.

HASP0002

FIELD PERSONNEL REVIEW

Date

15

Name (print and Sign)

15.0
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ACTIVITY HAZARD ANALYSIS

Location: Naval Weapons Station Earle, Colts Neck, NJ

I. Mobilize equipment and supplies (Hazards 1. Back Injuries
and controls I - 8 apply)

2. Conduct utiIity survey (Hazards and controls 2. Slipsffrips/Falls
2,3,5,6 apply)

3. Install soil erosion control measures (Hazards 3. Dropped Objects
and controls I - 8 apply)

4. .Layout excavation and work areas (Hazards 4. Noise
and controls I - 8 apply).

5. Install high visibility fencing for site control 5. Exposure to temperature extremes
(Hazards and controls I - 8 apply)

6. Eye Injuries

7. Pinch/Cut/Smash

8. Hand and Power Tools

1. Site personnel will be instructed on proper lifting techniques; mechanical devices should
be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.

2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark
and repair if possible tripping hazards.

3. Steel toe boots meeting ANSI Standard Z41 will be worn.

4. Hearing protection will be worn with a noise reduction rating capable of maintaining
personal exposure below 85 dBA (ear muffs or plugs); SHSO will determine the need for
hearing protection; all equipment will be equipped with manufacturer's required mufflers

5. Controls will be implemented to minimize exposure to temperature extremes including
work rest regimens, warm or cool rest areas, protective clothing, and minimize exposure
time.

6. Safety glasses meeting ANSI Standard Z87 will be worn.

7. Cut resistant kevlar work gloves will be worn when dealing with sharp objects; all hand
and power tools will be maintained in safe condition; guards will be kept in place while
using hand and power tools.

8. Daily inspections will be performed; remove broken or damaged tools from service;
use the tool for its intended purpose; and use in accordance with manufacturer's
instructions.

I. Heavy Equipment
2. Appropriate PPE
3. First Aid Kits
4. Portable Eyewash
5. Fire Extinguishers
6. Hand and Power Tools
7. Hay bales and silt fence

HASP0002

I. Inspections will be performed on equipment prior to each use.
2. Inspections will be performed on PPE prior to each use.
3. Monthly inspections will be performed on first aid kits.
4. Portable eye wash will be inspected monthly
5. Monthly inspections will be performed on fire extinguishers.
6. Hand and power tools will be inspected before each use.

I. Personnel have read and comply with SHSP
2. Site specific training
3. Qualified operators will be used for equipment operation
4. At least two individuals on-site will have current CPR, First aid and bloodborne pathogen

training
5. Instruct personnel on proper use of fire extinguishers
6. Hand and power tools will be used according to manufacturer's directions
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Project: Fonner Pesticide Shop Demolition and Soil Excavation
Activity: Subsurface Soil Sampling

ACTIVITY HAZARD ANALYSIS
Location: Naval Weapons Station Earle, Colts Neck, NJ

... :::., ... '::::: P()TENTIAL HAZARDS,;",

Collect soil samples using hand augers I I. Back Injuries
(Hazards and controls 1 - 12 apply)

2. Slipsffrips/Falls

3. Dropped Objects·

4. Noise

5. Exposure to temperature extremes

6. Eye Injuries

7. Pinch/Cut/Smash

8. Hand and Power Tools

9. Chemical Exposure

"., ,....",...... ..',. •PROTECflVE MEASURES/CONTROLS"., .
.'" ,',,' :,Y,i;!~';'" .J ".,,",, ': :"::',; • :".: ,'-",~'" • "!. ",. 'L,;., !.,·:i· :.:'i:::': ,.,,:,,;:,.":;'

I. Site personnel will be instructed on proper lifting techniques; mechanical devices should
be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.

2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark
and repair if possible tripping hazards, be aware when walking on/working in soft
material.

3. Steel toe boots meeting ANSI Standard Z41 will be worn.

4. Hearing protection will be worn with a noise reduction rating capable of maintaining
personal exposure below 85 dBA (ear muffs or plugs); SHSO will detemline the need for
hearing protection; all equipment will be equipped with manufacturer's required m'uOlers

5. Controls will be implemented to minimize exposure to temperature extremes including
work rest regimens, warm or cool rest areas, protective clothing, and minimize exposure
time.

6. Safety glasses meeting ANSI Standard Z87 will be worn.

7. Cut resistant kevlar work gloves will be worn when dealing with sharp objects; all hand
and power tools will be maintained in safe condition; guards will be kept in place while
using hand and power tools.

8. Daily inspections will be perfonned; remove broken or damaged tools from service;
use the tool for its intended purpose; and use in accordance with manufacturer's
instructions.

9. Appropriate protective clothing per Table 6-1 will be worn during site activities; air
monitoring as per Tables 7-1 and 7-2 will be conducted; skin will be rinsed with water if
contact with hazardous material occurs; a portable eye wash station will be located by
work area.

I. Personnel have read and comply with SHSP
2. Site specific training
3. Qualified operators will be used for equipment operation
4. At least two individuals on-site will have current CPR, First aid and bloodbome pathogen

training
5. Instruct personnel on proper use of fire extinguishers
6. Hand tools will be used according to manufacturer's directions
7. Only qualified individuals will use air monitoring equipment.

I.
2.
3.
4.
5.
6.

Appropriate PPE
First Aid Kits
Portable Eyewash
Fire Extinguishers
Hand Tools
Air Monitoring Equipment

Ip~:,.~~9Y!.~·~M,~NX
I. Inspections will be perfonned on equipment prior to each use.
2. Inspections will be perfonned on PPE prior to each use.
3. Monthly inspections will be perfonned on first aid kits.
4. Portable eye wash will be inspected monthly
5. Monthly inspections will be perfonned on fire extinguishers.
7. 1·land tools will be inspected before each use.
8. Air monitoring equipment will be pre and post calibrated

according to manufacturers recommendations.

... :;.:'f!iA..NING.~~9UjR};~t.NT~.:·
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ACTIVITY HAZARD ANALYSIS

Project: Fonner Pesticide Shop Demolition and Soil Excavation
Activity: Demolition of the Fonner Pesticide Shop

Location: Naval Weapons Station Earle, Colts Neck, NJ

I. Disconnect electrical service (Hazards and I I. Back Injuries
controls 1,2,4·9, 13 apply)

I. Site personnel will be instructed on proper lifting techniques; mechanical devices should
be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.

).
II!.I'
:.:'",

l'..l'lIIAL ~DDS :•.•.•.•••.... :: .. i

2. Remove transite roof [work will be conducted I 2. SlipsfTripslFalls
by qualified subcontractor] (Hazards and
controls 1• 12 apply)

3. Demolish building and concrete slabs using I3. Vehicular Traffic
backhoe and hydraulic hammer (Hazards and
controls I • 12 apply) ,

4. Overhead Hazards

2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark
and repair if possible tripping hazards. A full body harness and lanyard will be used
when working in a manlift

3. Spotters will be used when backing up trucks and heavy equipment and when moving
equipment.

4. Personnel will be required to wear hard hats that meet ANSI Standard Z89.1. All ground
personnel will stay clear of suspended loads. All equipment will be provided with
guards, canopies or grills to protect the operator from falling or flying objects. All
overhead hazards will be identified prior to commencing work operations.

Steel toe boots meeting ANSI Standard Z41 will be worn.

Safety glasses meeting ANSI Standard Z87 will be worn.

Hearing protection will be worn with a noise reduction rating capable of maintaining
personal exposure below 85 dBA (ear muffs or plugs); SHSO will detennine the need for
hearing protection; all equipment will be equipped with manufacturer's required mufflers

Controls will be implemented to minimize exposure to temperature extremes including
work rest regimens, warm or cool rest areas, protective clothing, and minimize exposure
time.

Daily inspections will be performed; remove broken or damaged tools from service;
use the tool for its intended purpose; and use in accordance with manufacturer's
instructions.

ABC type fire extinguishers shall be readily available; no smoking in work area; all
equipment will be turned offduring refueling; gasoline containers will be grounded to
prevent build up ofstatic electricity.

Cut resistant kevlar work gloves will be worn when dealing with sharp objects; all hand
and power tools will be maintained in safe condition; guards will be kept in place while
using hand and power tools.

Equipment will have seat belts; operators shall wear seat belts when operating
equipment; do not operate equipment' on grades which exceed manufacturer's
recommendations; equipment will have guards, canopies or grills to protect from flying
objects; ground personnel will stay clear of all suspended loads; spill and absorbent
materials will be readily available; drip pans, polyethylene sheeting or other means will
be used for secondary containment; ground personnel will stay out of the swing radius;
eye contact with operators will be made before approaching equipment; equipment will
not be approached on blind sides; all equipment will be equipped with backup alarms.

5. Dropped Objects 5.

6. Noise 6.

7. Temperature extremes 7.

8. Eye Injuries 8.

9. Hand and Power Tools 9.

10. Fire 10.

II. Pinch/Cut/Smash II.

12. Heavy Equipment 12.

13. Electrocution 13. All equipment will be locked out/tagged out in accordance with HIS 6-4. Electrical
work will be conducted by a licensed electrician

HASP0002
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I. Appropriate PPE
2. First Aid Kits
3. Portable Eyewash
4. Fire Extinguishers
5. Hand and Power Tools
6. Heavy Equipment

HASP0002
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I. Inspections will be performed on equipment prior to each use.
2. Inspections will be performed on PPE prior to each use.
3. Monthly inspections will be performed on first aid kits.
4. Portable eye wash will be inspected monthly
5. Monthly inspections will be performed on fire extinguishers.
7. Hand and power tools will be inspected before each use.
8. Heavy equipment will be inspected daily, prior to use

Location: Naval Weapons Station Earle, Colts Neck, NJ

I. Personnel have read and comply with SHSP
2. Site specific training
3. Qualified operators will be used for equipment operation
4. At least two individuals on-site will have current CPR, First aid and bloodbome pathogentraining
5. Instruct personnel on proper use of fire extinguishers
6. Hand and power tools will be used according to manufacturer's directions
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ACTIVITY HAZARD ANALYSIS

Location: Naval Weapons Station Earle, Colts Neck, NJ

I. Site personnel will be instructed on proper lifting techniques; mechanical devices should
be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.

,i:;;r9IENTI;\g~~~~R,P~

I. Back InjuriesI. Remove trees and brush using chain saws,
hand saws (Hazards and controls I - 10 apply)

Project: Fonner Pesticide Shop Demolition and Soil Excavation
Activity: Clearing and Grubbing

2. Chip vegetative material (Hazards and I 2. SlipsffripslFalls
controls I - 10 apply)

2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark
and repair if possible tripping hazards.

3. Vehicular Traffic 3. Spotters will be used when backing up trucks and heavy equipment and when moving
equipment.

4. Overhead Hazards 4. Personnel will be required to wear hard hats that meet ANSI Standard Z89.1. All ground
personnel will stay clear of suspended loads. All equipment will be provided with
guards, canopies or grills to protect the operator from falling or flying objects. All
overhead hazards will be identified prior to commencing work operations. Work area
will be cleared of personnel prior to trees being felled.

Safety glasses meeting ANSI Standard Z87 will be worn.

Steel toe boots meeting ANSI Standard Z41 will be worn.

Hearing protection will be worn with a noise reduction rating capable of maintaining
personal exposure below 85 dBA (ear muffs or plugs); SHSO will detennine the need for
hearing protection; all equipment will be equipped with manufacturer's required mufflers

Controls will be implemented to minimize exposure to temperature extremes including
work rest regimens, wann or cool rest areas, protective clothing, and minimize exposure
time.

ABC type fire extinguishers shall be readily available; no smoking in work area; all
equipment will be turned off during refueling; gasoline containers will be grounded to
prevent build up ofstatic electricity.

Cut resistant kevlar work gloves will be worn when dealing with sharp objects; all hand
and power tools will be maintained in safe condition; guards will be kept in place while
using hand and power tools. No loose clothing, hair or jewelry will be worn while
working with chipper. Leather chaps, rated for the chain saws to be used, will be worn
during chain saw use.

5. Dropped Objects 5.

6. Noise 6.

7. Temperature extremes 7.

8. Eye Injuries 8.

9. Fire 9.

10. Pinch/Cut/Smash 10.

II. Hand and Power Tools II. Daily inspections will be perfonned; remove broken or damaged tools from service;
use the tool for its intended purpose; and use in accordance with manufacturer's
instructions.

I. Personnel'have read and comply with SHSP
2. Site specific training
3. Qualified operators will be used for equipment operation
4. At least two individuals on-site will have current CPR, First aid and bloodborne pathogen

training
5. Instruct personnel on proper use of fire extinguishers
6. Hand and power tools will be'used according to manufacturer's directions

I. Inspections will be perfonned on equipment prior to each use.
2. Inspections will be perfonned on PPE prior to each use.
3. Monthly inspections will be perfonned on first aid kits.
4. Portable eye wash will be inspected monthly
5. Monthly inspections will be perfonned on fire extinguishers.
6. Hand and power tools will be inspected before each use..

Appropriate PPE
First Aid Kits
Portable Eyewash
Fire Extinguishers'
Hand and Power Tools

IIASPOOO2
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ACTIVITY HAZARD ANALYSIS

Project: Fonner Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Excavation ofContaminated Soils
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I. Excavate, soil (Hazards and controls I - 14 I. Back Injuries I. Site personnel will be instructed on proper lifting techniques; mechanical devices should
apply) be used to reduce manual handling of materials; team lifting should be utilized if

mechanical devices are not available.

2. Stockpile soil (Hazards and controls I - 14 2. SlipsffripslFalls 2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark
apply) and repair if possible tripping hazards.

3. Collect waste classification samples (Hazards 3. Vehicular Traffic 3. Spotters will be used when backing up trucks and heavy equipment and when moving
and controls I, 2, 5 - 8, 14 apply) equipment.

4, Collect post-excavation samples (Hazards and 4. Overhead Hazards 4. Personnel will be required to wear hard hats that meet ANSI Standard Z89.1. All ground
controls I, 2, 5 - 8, 14 apply) personnel will stay clear of suspended loads. All equipment will be provided with

guards, canopies or grills to protect the operator from falling or flying objects. All
overhead hazards will be identified prior to commencing work operations.

5. Backfill excavated areas (Hazards and 5. Dropped Objects 5. Steel toe boots meeting ANSI Standard Z41 will be worn.
controls I - 13 apply)

6. Noise 6. Hearing protection will be worn with a noise reduction rating capable of maintaining
personal exposure below 85 dBA (ear muffs or plugs); SHSO will detennine the need for
hearing protection; all equipment will be equipped with manufacturer's required mufflers

7. Temperature extremes 7. Controls will be implemented to minimize exposure to temperature extremes including
work rest regimens, wann or cool rest areas, protective clothing, and minimize exposure
time.

8. Eye Injuries 8. Safety glasses meeting ANSI Standard Z87 will be worn.

9. Heavy Equipment (overhead haZards, spills, struck by or 9. Equipment will have seat, belts; operators shall wear seat belts when operating
against) equipment; do not operate equipment on grades which exceed manufacturer's

recommendations; equipment will have guards, canopies or grills to protect from flying
objects; ground personnel will stay clear of all suspended loads; spill and absorbent
materials will be readily available; drip pans, polyethylene sheeting or other means will
be used for secondary containment; ground personnel will stay out of the swing radius;
eye contact with operators will be made before approaching equipment; equipment will
not be approached on blind sides; all equipment will be equipped with backup alanns.

10. Fire 10, ABC type fire extinguishers shall be readily available; no smoking in work area; all
equipment will be tumed off during refueling; gasoline containers will be grounded to
prevent build up of static electricity.

II. Pinch/Cut/Smash 11. Cut resistant kevlar work gloves will be worn when dealing with sharp objects; all hand
and power tools will be maintained in safe condition; guards will be kept in place while
using hand and power tools.

12. Excavation and Trenching 12. All trenching and excavation activities will be conducted in accordance with 29 CFR
1926, Subpart P and EHS 6-3. This includes, but is not limited to: excavations and
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I. Heavy Equipment
2. Appropriate PPE
3. First Aid Kits
4. Portable Eyewash
5. Fire Extinguishers
6. HWld WId Power Tools

HASPOO02

13. HWld WId Power Tools

14. Chemical Exposure

,rN$PEcrI6N:.R~Ql)iREMENTS·:

1. 1nspections will be performed on equipment prior to each use.
2. Inspections will be performed on PPE prior to each use.
3. Monthly inspections will be performed on first aid kits.
4. Portable eye wash will be inspected monthly
5. Monthly inspections will be performed on fire extinguishers.
6. HWld WId power tools will be inspected before each use.

Location: Naval Weapons Station Earle, Colts Neck, NJ

trenches must be inspected daily by a competent person, atmospheric testing must be
done prior to entry for trenches or excavations 4 feet deep or greater, a protective system
must be used when WI excavation or trench if 5 feet deep or greater or when depth is less
thWl 5 feet WId inspection by a competent person reveals conditions that may result in
cave-ins; travel distWlce between ladders must be no more thWl 25 linear feet.

13. Daily inspections will be performed; remove broken or damaged tools from service;
use the tool for its intended purpose; and use in accordWlce with manufacturer's
instructions.

14. Appropriate protective clothing per Table 6-1 will be worn during site activities; air
monitoring as per Tables 7-1 WId 7-2 will be conducted; skin will be rinsed with water if
contact with hazardous material occurs; a portable'eye wash station will be located by
work area.

TRAINtNGREQtJiREMENTS

I. Personnel have read WId comply with SHSP
2. Site specific training
3. Qualified operators will be used for equipment operation
4. At least two individuals on-site will have current CPR, First aid WId bloodbome pathogen

training
5. Instruct personnel on proper use of fire extinguishers
6. HWld WId power tools will be used according to mWlufacturer's directions
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Project: Fonner Pesticide Shop Demolition and Soil Excavation
Activity: Site Restoration

ACTIVITY HAZARD ANALYSIS
Location: Naval Weapons Station Earle, Colts N

I. Backfill excavated areas with common WI I I.
o Back Injuries

(Hazards and controls I - 13 apply)

2. Compact areas (Hazards and controls I 13 I 2. SlipsffripslFalls
apply)

3. Place top soil (Hazards and controls I - 13 I 3. Vehicular Traffic
apply)

4. Hydroseed areas (Hazards and controls 1 13 I 4. Overhead Hazards
apply)

,rENTiA:LHAZA

I. Site personnel will be instructed on proper lifting techniques; mechanical devices should
be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.

2. Maintain work areas safe and orderly; unloading areas should be on .even terrain; mark
and repair if possible tripping hazards.

3. Spotters will be used when backing up trucks and heavy equipment and when moving·
equipment.

4. Personnel will be required to wear hard hats that meet ANSI Standard Z89.I. All ground
personnel will stay clear of suspended loads. All equipment will be provided with
guards, canopies or grills to protect the operator from falling or flying objects. All
overhead hazards will be identified prior to commencing work operations.

5. Dropped Objects I 5.

6. Noise I 6.

7. Temperature extremes I 7.

8. Eye Injuries . I 8.

9. Heavy Equipment (overhead hazards, spills, struck by or I 9.
against)

Steel toe boots meeting ANSI Standard Z41 will be worn.

Hearing protection will be worn with a noise reduction rating capable of maintaining
personal exposure below 85 dBA (ear muffs or plugs); SHSO will detennine the need for
hearing protection; all equipment will be equipped with manufacturer's required mufflers

Controls will be implemented to minimize exposure to temperature extremes including
work rest regimens, warm or cool rest areas, protective clothing, and minimize exposure
time.

Safety glasses meeting ANSI Standard Z87 will be worn.

Equipment will have seat belts; operators shall wear seat belts when operating
equipment; do not operate equipment on grades which exceed manufacturer's
recommendations; equipment will have guards, canopies or grills to protect from flying
objects; ground personnel will stay clear of all suspended loads; spill and absorbent
materials will be readily available; drip pans, polyethylene sheeting or other means will
be used for secondary containment; ground personnel will stay out of the swing radius;
eye contact with operators will be made before approaching equipment; equipment will
not be approached on blind sides; all equipment will be equipped with backup alarms.

10. Fire

II. Pinch/Cut/Smash

12. Excavation and Trenching

10. ABC type fire extinguishers shall be readily available; no smoking in work area; all
equipment will be turned off during refueling; gasoline containers will be grounded to
prevent build up ofstatic electricity.

II. Cut resistant kevlar work gloves will be worn when dealing with sharp objects; all hand
and power tools will be maintained in safe condition; guards will be kept in place while
using hand and power tools.

12. All trenching and excavation activities will be conducted in accordance with 29 CFR
1926, Subpart P and EHS 6-3. This includes, but is not limited to: excavations and
trenches must be inspected daily by a competent person, atmospheric testing must be
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'Oject: Fonner Pesticide Shop Demolition and Soil Excavation
tivity: Site Restoration

Location: Naval Weapons Station Earle, Colts Neck, NJ
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done prior to entry for trenches or excavations 4 feet deep or greater, a protective system
must be used when an excavation or trench if 5 feet deep or greater or when depth is less
than 5 feet and inspection by a competent person reveals conditions that may result in
cave-ins; travel distance between ladders must be no more than 25 Iinear feet

13. Hand and Power Tools 13. Daily inspections will be perfonned; remove broken or damaged tools from service;,
use the tool for its intended purpose; and use in accordance with manufacturer's
instructions.

I. Personnel have read and comply with SHSP
2. Site specific training
3. Qualified operators will be used for equipment operation
4, At least two individuals on-site will have current CPR, First aid and bloodbome pathogen

training
'7. Instruct personnel on proper use of fire extinguishers
8. Hand and power tools will be used according to manufacturer's directions

I. Inspections will be perfonned on equipment prior to each use.
2. Inspections will be perfonned on PPE prior to each use.
3. Monthly inspections will be perfonned on first aid kits.
4. Portable eye wash will be inspected monthly
5. Monthly inspections will be perfonned on fire extinguishers.
6. Hand and power tools will be inspected before each use.

I, Heavy Equipment
2, Appropriate PPE
3. First Aid Kits
4. Portable Eyewash
5. Fire Extinguishers
6. Hand and Power Tools

HASPOOO2
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ACTIVITY HAZARD ANALYSIS

Project: Fonner Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Heavy Equipment Decontamination

1::,::,;'::;:I,':;;';~1A~9RST¢pS:";!r,:,,,,:~; ~;;:;,,;.;g;:,;< i;":;;",;'",,,;,::>r:,;:::POTENTIALHA~~,JIDS::::i';;',iJ; ,:;:::5;';,,';,:r ';\,,;;, ";,,:;,, 'm,;,::PROTJ'.:~1)VE~:~1~4RES/c6NTR6~S, \, ';,:,;; .• '.:: .. m'... 1

I. Pressure wash heavy equipment and I. Back Injuries I. Site personnel will be instructed on proper lifting techniques; mechanical devices should
accessories (Hazards and controls 1- 13 apply) be used to reduce manual handling of materials; team lifting should be utilized if

mechanical devices are not available.
2, Slipsffrips/Falls 2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark

and repair if possible tripping hazards.
3. Vehicular Traffic 3, Spotters will be used when backing up trucks and heavy equipment and moving

equipment.
4, Overhead Hazards 4. Personnel will be required to wear hard hats that meet ANSI Standard Z89.1, All ground

personnel will stay clear of suspended loads, All equipment will be provided with
guards, canopies or grills to protect the operator from falling or flying objects, All
overhead hazards will be identified prior to commencing work operations.

5, Dropped Objects 5. Steel toe boots meeting ANSI Standard Z41 will be worn during all site activities.

6, Exposure to Chemical Hazards 6. Appropriate protective clothing per Table 6-1 will be worn during site activities; skin
will be rinsed with water if contact with hazardous material occurs; a portable eye wash
station will be located by work area.

7, Stearn/Heat/Splashing 7. Use face shield and safety glasses or goggles; stay out of the splash/steam radius; do not
direct stream at anyone; use shielding as necessary; personnel will be trained on the
proper operation of pressure washer, pressure washer wand will be equipped with a dead
man's switch,

8. Pinch/Cut/Smash 8, Use hand tools properly and wear appropriate protective equipment, cut resistant work
gloves will be worn wh~n dealing with sharp objects; all hand and power tools will be
maintained in safe condition; guards will be kept in place while using hand and power
tools.

9. Temperature Extremes 9. Drink plenty of fluids; train personnel of signs/symptoms of heat/cold stress; monitor
air temperatures when extreme weather conditions are present; stay in visual and

. verbal contact with your buddy; and use Temperature Extremes program EHS 4-6.
10, Hand and Power Tools 10, Daily inspections will be perfonned; remove broken or damaged tools from service;

use the tool for its intended purpose; and use in accordanc,e with manufacturers
instructions.

11. Eye Injuries 11. Safety glasses meeting ANSI Standard Z87 will be worn,

12. Fire 12. ABC type fire extinguishers shall be readily available; no smoking in work area; all
equipment will be turned off during refueling; gasoline containers will be grounded to
prevent build up ofstatic electricity.

HASPOOO2
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Location: Naval Weapons Station Earle, Colts Neck, NJ

'... ,y.; '.•PROtECTiV~MEASlJR,ES/(:QNTR6LS'

1. Personnel have read and comply with HASP.
2. Personnel will receive site specific training.
3. Only qualified operators can operate heavy equipment or vehicles.
4. Personnel have knowledge of proper use of hand and power tools.
5. At least I individual on-site will have current CPR and first aid training.

Equipment will have seat belts; operators shall wear seat belts when operating
equipment; do not operate equipment on grades which exceed manufacturer's
recommendations; equipment will have guards, canopies or grills to protect from flying
objects; ground personnel will stay clear of all suspended loads; spill and absorbent
materials will be readily available; drip pans, polyethylene sheeting or other means will
be used for secondary containment; ground personnel will stay out of the swing radius;
eye contact with operators will be made before approaching equipment; equipment will

I not be approached on blind sides; all equipment will be equipped with backup alarms.
. _. ,"".. ....~ .. "',U,n.,.",,'"''''''''''''

"",; cfOTENTIA
Heavy Equipment Operation

I. Initial inspection of heavy equipment will be perfonned upon
arriving on-site.

2. Pressure washers will be inspected daily, prior to each days use.
3. Hand and power tools will be inspected prior to each days use.
4. PPE will be inspected before and after each use.

Hand and Power Tools
Heavy Equipment
Appropriate PPE
Pressure Washer

ct: Fonner Pesticide Shop Demolition and Soil Excavation
ity: HeavyEquipment Decontanlination

I.
2.
3.
4.

HASP0002
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NWS Earle

I Exposure
Chemical Limit

I
(mg/m3)

Aluminum 5 1.25E+ 15 2.00E-10
Antimony 0.5 1.25E+14 2.00E-09

I Arsenic 0.01 2.5E+12 1.00E-07
Barium 0.5 1.25E + 14 2.00E-09
Beryllium 0.002 5.E + 11 5.00E-07

I Cadmium 0.005 1.25E+12 2.00E-07
1 2.5E+ 14 1.00E-09

Chlordane 0.5 1.67 1.50E+05

I Chrome (hex) 0.01 2.5E+12 1.00E-07
Cobalt 0.02 5.E+ 12 5.00E-08
Copper 1 2.5E+14 1.00E-09

I, Cyanides 5 1.25E+15 2.00E-10
Endosulfan 0.1 2.5E+13 1.00E-08

,I Fluorides 2.5 6.25E+14 4.00E-10
Lead 0.05 1.25E+13 2.00E-08
Manganese 1 2.5E+ 14 1.00E-09

I Mercury 0.05 1.25E+13 2.00E-08
Nickel 1 2.5E+14 1.00E-09
Oil Mist 5 1.25E+15 2.00E-10

I PCBs 0.5 1.25E+ 14 2.00E-09
PNAs 0.2 5.E + 13 5.00E-09
Phthalates 5 1.25E+15 2.00E-10

I RDX 1.5 3.75E+14 6.67E-10
Selenium 0.2 5.E + 13 5.00E-09
Silica 0.05 1.25E+13 2.00E-08

I Silver 0.01 2.5E+12 1.00E-07
Thallium 0.1 2.5E+ 13 1.00E-08

I
Tin 2 5.E+ 14 5.00E-10
Titanium 10 2.5E+15 1.00E-10
Trinitrobenzene 0.07 1.75E+ 13 1.43E-08

I Trinitrotoluene 0.5 1.25E+14 2.00E-09
Vanadium 0.05 1.25E+13 2.00E-08
Zinc 5 1.25E+15 ·2.00E-10

I Sum 1.50E+05
Dust Exposure Level at Mixture PEL = 1.667

I
I
I
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American Approval of an American National Standard requires Yerlfication by ANSI

N
. that the requirements for due process, consensus, ancl other crtterla for

atlonal approval have been met by the standards developer.

Standard Con••nsul" e.tablished when, In the judgment of the ANSI Board of
Standards Review, IUbstlntlal agreement has been reached by directly
and materially aff.cted interests. SUbstantial agr.eml" mew muCh more
than a IlmpIe majority, but not nKeSSarlly unanimity. Consensus requires
that al views and obleettons be considered. and that a concerted effort be
made toward their resolution. .

The use of American National Standards Is completely voluntary; their
existence does not In any I8SpeeI prectude anyone, whether he has approved
the standards or not. from marU8cturlng, marketing, purchaSing, or using
products, ~esses, or procedures not conforming to the standardS.

The American National Standards Institute does not deyelop Itandards anc:l
will In no circumstances give an Int.rpr8tatlon of any American National
Standard. Moreover, no person ahall have the right or IUthority to Issue an
interpretation of an AmeriCan National Standard In the name of the AmeriCan
National Standards Institute. Requests for interpretations .hould be ad
dressed to the IICI'8tartat or aponsor whose name appears on the title page
of this Ilandard.

CAUTION NOnCE: ThiS American National Standard may be revised or
withdrawn at any time. The procedures of the American National Standards
Institute require that action be taken periodically to reaffirm, revise, or
withdraw this standard. Purchasers of American National Standards may
receive current informatiOn on all standards by caning or writing the American
National Standards Institute.

Published by

American National Standards Institute
11 Weat 42nd Street, New York, New York 10036

Copyright C , 99. by American National Standards Institute
All rights reserved.

No part of this publication m:r be rePfOdueed in any
form, In an e*=,ronlc retrlev system or O1herwiH.
without prior written permission of the publisher.

Printed In the Unbed States of America
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Foreword (lbll foreword II not part aI Mft::an NcioMi Standard %133.1-1194.)

ThiS standard WII deyeloped under the procedures of the American
National Standards Institute by AccredIted Standards Committee on Safety
In Tree Trimming Operations. Z133. Thl Ilerltarlat of the Z133
COmmlttH II held by the Intematlonal SOCIety of Arbortculture.

Accredited Standards Committee 2133 was organized on April 4, 1968, In
response to efforts by Mrs. Ethel M. Hugg of Johnstown. NY. Mrs. Hugg's
IOn had died while trtmmlng trees. and this tragic Inclcfert caused her to
write to federal and stale authorities, and to variousllfety organizations, In
aIl~atte"1't to have measures initiated thai would make tree trtmmlng lifer.

The 2133 Committee WI' organized with the NatIonal Arbortst Association
as lecretarlat Commtttee delegates ftc:Iuded repre:;entatlYe. of Industry,
labor. the academic comnlJnity, goyernment. equipment maf1Jfaeturers,
Insurance camers, and other Interested apert&. The International Shade
Tree COnference became the Mcretartat of the committee In Noyember
1969. In 1975, the International Shade Tree Conference was ,.named the
International Society of Arborlc:ulture.

FrYe subcommittees were formed to develop specific ponlons of the onglnal
standard. Each subcommittee prepared and edited material In Its area of
concern; the material was then combined and submitted to ttle fuO committee
tor review. One of the subcommittees also met wti\ representatives of the
OCCupational safety and H.altn AdmrdstratJon. U.S. Department of Labor.

An initial draft was submitted for committee ballot on March 2, t971. A
revised draft was unanimously adopted by the commhtee on July 14, 1971,
and was approved as an American National Standard on December 20. 1972.

,The Z133 Committee continued to monitor tree-trimming safety perfor
mance. providing Interpretation and clarification of the Intent of the
requirements. Portions of the ••fety .tandard were adopted by the
Occupational Safety and Health Administration under the
"'eleeonimunlcations· Safety and Health Standard 29CFR Part 1910 
Federal Register, Volum. 38, No. 166, August 28, 1973.

Based on the experience of users, minor amendments to the standard
w.re approved on November 17, 1975. The need for additional reviSion
became evident and the committee, after considerable efton. discussion,
consideration, and balloting unanimously approveeJ the first revision on
June 19, 1978. On May 17, 1979, the first revision was approved and
printed lor distribution as an American National Standard.

To clarify and acknowledge additional changes to the standard, the commit
te. Initiated consideration of other revisions at three meetings held March
25,1981, OCtober 5, 1981, and March 24,1982, at the U.S. Oepanment of
Labor Building, Washington. DC. After proper discussion and balloting, the
ccrrvnlt1ee approved the second revision on March 24,1982. On August 23,
1982, the second revision was approved as an Ameriean National Standard.

In July 1987, the committee voted to adopt several Changes In the 1982
lIandard. These changes were made owing to klcr.ased technology and
understanding of safe wolttlng practices related to tree care. Th. commit
tee approved the flnaJ content and ediIorial changes on September 16,
1987. The standard was approved by the American National Standards
Institute on NovefTi)er 23, 1987.

Ii
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The 1994 revision Incorporates chang" based on Incteased technolOgy and
Understanding of safe wortUng prada. related '0 tre, car,· as w,lI as the
OSHA 1910.269 standard released in Ja"-lary t~. The commit•• IPC)rOved
the final content and dortal changes on April 27, 189... The standard was .
I!PPOved by the Amet1c::an National Standard$lnstltut. on AuguS11, 1994.

The Z133 Committe. will continue to be available lor Interpretation or clari·
flcatlon of the Intent of the requirements In the standard and for any adjust·
ments or revisions of the standard.

There are four annex.s In this standard. All four are Informative and not
considered pan of this Itandard.

Suggestions for Improvement of tl'lls standard will be welcome. They
should be sent to the International Society of Arboricullur., P.O. Box GG.
t Dunlap Ct., savoy, IL 6187...

Thl. Itandard was processed and appt'aVed for albmlttal to ANSI by the
Accredited Standards Committe on safety In Tree Trimming Operations,
Z133. Commtttee apc:lrtlval of the standard does not necessarOy imply that
all commtttee members voted for III approval. At the time it approved this
standard. the Z133 Committee had the following members:

Gerald Duke, Chair
Roben Felix, Vice-Chair
William P. Kruldenler, Secretary
Marion Feller, Recording s.cretary

OrgarJization R.p~nt.ci ~",. of FWprnent.Dv.
ACRT. Inc : Rk:hard Abbett

Jeff Saltzman (Alt.)
Am.rican Associa1ion of Nurserymen Cr.ig R.g.lbrugge
American Insuranc. Association G.org. Klinger
AJplundh Tree Expert Company _.Jam.' Allard
California Arborist Auociation Oon Blair
Th. FA. Bartletl Tr.. Expert Company Patrick Flynn
Th. Davey Tre. E.lpert Company Edward J. Johnson
Edison Electric In5titut Thomas O'Rourke

M. C. Mingoia (All.)
H.rsch.1 C. H.I. (Alt.)

Int.rn.tional Broth.rhood of EI.ctral Work.ra Stanl.y Hubbard
Jam.. OU.1l0 (Alt.)

Int.rnational Society of Artloricu.ltur _ David C. Sh.w
. William P. KNid.nier (Alt.)

National Arborist Aaaociation Aob.rt F.1ix
John H.ndricks.n (Alt.)

Pacific Coast EI.ctric Association Stav.n Alvarez
Sacram.nto Municipal Utility Diatriet _ .Jim Sween.y
South.utern Public Service Corpormion _ Oon Beetge
U.S. D.partment of Interior _ .J. Dani.1 Sullivan, Sr.
U.S. D.partm.nt of Labor D.vid Wallis

Chap Pi.rce (AIL)
U.S. Forest S.rvice _ Marcia Sn.ad

. Robert F. Wilson (Alt.)
Utility Arboriat AnociCion ..• •..·_··..·_ • •• ·~~D~r: g~~Ti:~d (AlL)

Honorary Members _ _ _ · Mrs. Eth.1 Hugg
Gordon S. King
Roben H.reser

Ittdltlidu.' U.mMn
tL o.nms P. Ryan III
Vincent D. Morabit
Mark Tobin

iii
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Pruning, Trimming, Repairing, Maintaining, and
.Removing Trees, and Cutting Brush -
Safety Requirements

ANSI Z133.1-1884

based on this American Nallonal Standard are
.ncouraged to Inv••tlgat. the poa.lbllity of
applying the most recent editions of the Itan
dards indicated below.

Because of ttle many specialized operations
utilized during professional tree care opera
tions. It ~st be emphasiz.d that .xceptions
to provisions of these atandards may be
acceptabl. and may require a flexible andlor
appllcablDty judgment dec1slon for these pro
lessionaloperations.

ANSI A10.14-1991. Requirements for _sfery
belts. harnesses, lanyardS, IHelines, and drop
Unes fOf construction and industrial U$8

. ANSI A14.1-1982, Ladders - Portable wood
safety requirements

ANSI A14.2·,990, Ladders - Portable metal
safety requirements

ANSI A'264.1·1889, Safety requirements for
"orl<place floOr snd ".11 openings. stairs and
railing systems

ANSI 8175.1·1991, Power tools - Gasollne
powered chain saws - safety requirements

ANSI 287.1·1989, Practice for occupational
and educational eye and face protection

ANSI 288.2-1992, Practices for respiratory
prot,ction

ANSI 289.1,1988, Personnel protection 
Protectiv, h.,cJware tor industrial "Orlc.fi 
Requirements

ANSVSIA A92.2-1990, Vehicle-mounted e/e
trating MJd rotming aerial devices

TItle 29. part 1910. subpal1 i 1)

American National Standard
for Tree Care Operations -

AMERICAN NATIONAL STANDARD

Th. following Itandards contain provisions
which, through reference In this text, consti
tute provisions of this AmerIcan National
Standard. At the time of pubUcation, the edi
tions Indicated were Valid. AU standards are
subject to revision, and parties to agreements

2 Normative references

1 SCope, purpole. and application

1.1 Scope

This standard presents safety requirements
for pruning. trimming, repairing, maintaining,
and removing trees and for cutting brush. and
f r the use of equipment In such operations.

1.2 PUrpOM

The purpose of this standard Is to provide
safety criteria for workers and the public. It is
Intended as a guide to federal, state, and
municipal authorities in the drafting of their
regulations and may be adopted by them In
whole or in pari.

1.3 Application

This standard Is Intended to apply to any
employer engaged in the business, trade, or
performance of tree pruning, trimming, repair·
lng, maintaining, removal, or brush cutting
who hires one or more persons to perform
such work. It is also Intended, through volun
tary use, as a standard reference for safety
requirements for those engaged in pruning,
trimming, repairing, maintaining. or removing
trees or cutting brush.
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I) Avallabl. lrom 1h. Cordav. Institute, 3S0.Uncoln S11••t, Hingham, MA 02043.

3.8 leg pr t.etlon: Garment designed to
provide protection to the leg. during chain
... operations.

3.1 IIn.-cl.arlnc. tr•• trimming: The
pruning, trimming, or remoyal of tr.es or
brush growing or .xlstlng In proldmlty to .lec·
trlcal condudora (I. d.flned aboy.) tor the
purpose Of prevemlng such growth from Inter-

. f'rIng with 1nt facilities InYOlved.

3.10 p.raonnll lanyard (buck 8trap, flip
lin.): A shon line or .trap d.elgned a, a
cIInj)lng ald.

3.11 prozlmlty: Within 10 ft (3.05 m) of
.n.rglz.d ov.rhead conductors rat.d 50 kV
phu..t01)haH or lesa; for overhead conduc
tors rated Qver 50 kV phase-to-phase, the
minimum clearanc. thall be 10ft + 4'10 In
(3.05 m + , 0 mm).

3.12 pru.lk knot: Sliding friction knot tied
by pasSing one .nd of I pruslk loop around a
standing I1ne (such as a climbing line placed
In a tree) Ind through the other .nd of the
loop two or three times, The knot or Ipllce
used 10 form the pruslk loop should be kept
out of the knot. The free end of th. loop Is
puDed to form and tight.n the knot.

3.13 pru.lk loop: Endless loop of rope that
meets the minimum Itrength criteria ror a
climbing line. It may be spliced to form an
endless loop or tied with a suitable knot.

3.14 qualifIed perlon: One who, by pos
eession of a recognized degree, certificate. or
professional standing, or who, by extensive
knowledge, training. and experience, has suc·
cessfully demonstrated hislher ability to solve
or resolve problems relallng to the lubJect
malter, the worX, or the project.

3.15 quallf'-d IIn..cl.arancl tr.. trtmmer:
A tree worXer who, through related training
and on·the·job experience, Is familiar wnh the
hazaras In lin. clearance and has demonstrat
.d hiS/her ability In the performance of the
special techniques Involved. This qualified
person mayor may not be currently employed
by lline-elearance contractor.

3.1& qualified IIne-cl.arance tr•• trimmer
traIn..: Any worker undergoing IIn.-elear.
anee trH-trimming traIning, who. In the course
of IUc:t1 training, Is famDiar with the hazards in
line clearance and has demonstrated ability In

ANSI Z133.1 ..... 012..150 051111:127 50a •

3 DefInitions

ANSI Z133.1-1194

29 CFR 1910.269, Electric power generation.
I1aIJsmlsslon. and distribution')

Cordage Institute speclflcatlonr)

3.1 approv.d: Acceptable to the federal.
ltate, or local enforcing authority having juris
diction.

3.2 competent per80n: One. who .. c.pabIe
of identifying .xlstlng and predlc:talM hazards
In the IUnoundlnga orwo~ concltlonl which
art unsanitary. hazardous. or dang.rous to
.mploye", and who has authorization to take
prompt corrective measures to .lImlnate them.

s.3 drop staned: The act of starting a chain
laW by pushing the law away from the body
with one hand whUe simultaneously pulling on
the Itarter cord handle with the oth.r.

3.' .Iectrlcal condUctor: lorry overhead or
underground electrical device, including com·
munlcatlons wires and cables, power lines,
and other such facilities.

3.5 .leCtrlcal haUrd: An .lectriCal hazard
exists when a worker, a tool, or any conduc·
tlve object is ctoser than 10 tt (3.05 m) from
an energized overhead conductor rated SO kV, '
phase·to·phase or less, or closer than 10 ft
+ 4/10 In (3.05 m + 10 mm) for tach knovolt
over SO kV. When an electrical hazard exists,
minimum clearances shall be malnlained and
only qualified line-clearance tree trimmers or
qualified IIne-elearance tree trimmer trainees
Ihall perform the work.

3.8 false crotch for a climbing lin.: A 518
in Ihackle (cltvls) with I minimum breaking
strength of 5000 Ib (22.2 kN) supponed by a
line equal to the minimum requirements of a
climbing line. The pin In the Ihaeld, (clevis)
Shall be secured In a positive manner (by sare
ty wiring the pin In place or lecurlng the pin In
place with a cotter pin). In place of a lllackle,
a 112·1n rope pulley with a minImum breaking
strength of 5000 I) (22.2 kN) may be used..

3.7 Improved crotch: Any tight or V-Ihaped
tree crolch that has been alt.rld 10 IS to
alow the climbing lin. to moye freely.
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'.2.4 Eye and face protection when required
Ihall comply to applicable provisions of ANSI
287.1.

• .2.5 Employees shall wear clothing and
footwear as approved by .mployer appropri·
ate to the work location and condition.

4.2.& Ltg protection Ihould be worn while
op.rating a chalnsa. during grounCS opera
lions.

U.7 Tree clImber'S saddles as Ipec"led In
ANSI A10.14 shall be worn to protect climbers
above ground level.

• .2.8 Tree climbing saddles shall have
dropped forged support de. rtngs. Additional
APPOrt can be provided with dee rings on the
waist for use with a lanyard. Snaps used In

4., General

4.,.' equipment and CStvle.. 'I\all conform
with the requirements of thla .tandard and
nil be property maintained.

..,.2 Employers "'an Instruct their employ

.. In the proper us. of all .qulpment provIcI
eel for th.m And ll\all require that I8fe work
Ing practices b. followed. A job brt.fing, work
procedure, and alignment ,hall be wortced
out carefully before any tree job II begun.

4.,.3 All equipment, Including ropes and
Ines, upon which the wort(er must rely for
_ety, shall be Inspected and property main·
talned by the worker each day before use.

U Personal protective equipment

• .2.1 Personal protective equipment as out
In8d in 4.2 shall be required where there Is a
reasonable probability of Injury or Ilness that
can be prevented by such protection.

• .2.2 Head protedlon shall be worn by wort<
ers engaged In tree operations. It shall con·
form to the applicable provisions of ANSI
Z89.1. Class B helmets lhall be worn when
working In proximity to an electrical conduc
tor, In accordance with ANSI Z89.1. The tree
worker shall not place reliance on the dlelec
trk: capabilities of such helmets.

'.2.3 Respiratory protection when required
Ihalf conform to the applicable provisions 01
ANSI Z88.2.

3
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~ General safety requIrements

3.23 taut·lln. hitch: A hitch used for secure
Ing all workers aloft to their climbing line, and
consisting of either one or two wraps over two
wraps. All wrap' should go In the same direc
tion. This standard does not exclude the use
of a pruslk lOOp or a mechanIcal ascender In
Ueu of a taut·llne hitch.

S.24 tied In: The tenn that descr1bes a tree
climber whose climbing line has been property
crotched and attached to the saddle and
whose taut·line hitch is tied,

3.25 tool lanyard: ShOn line or strap used
to secure a 1001 while working aloft.

NOTE - A glouary of additional .erms .. giVen In
annex A.

the performance of the special techniques
Involved. SUCh trainees Ihall be under the
direct IUpervlsion of qualified personnel.

a.17 "lIfl~ personnel: Any worker whe
by rea.on of training and experience has
demonstrated the ability to perform duties
Afely and, where required. It praper1y licensed
In accordance wlh federal. state. or IDeal laws
and regulations.

3.11 qualified tree wortter: A worlcer whO,
through related training and on·the·job .xpe·
rtenee, Is familiar with the hazard' of prune
lng, trimming, repairing. maintaining, or
removing tree" with the equlprMnt used In
auch operationa, and has demonstrated ablll·
ty In the performance of the special tech·
nique, Involved.

3.19 qualified tree worker trainee: Any
worker undergoing on-the-job training who. In
the court. of such training, is familiar with the
hazards of pruning, trimming, repairing. main
taining, or removing trees. and with the equip
ment uaed In luch operations, and has
demonstrated ability In the performance of the
special techniques Involved. Such trainees
shaa be under the direct supervision of quali.
fled personnel.

3.20 ahall: As used In this standard,
denotes a mandatory requirement.

3.21 ahould: As used in this standard.
denotes an advisory recommendation.

3.22 aystem operator/owner: The person
or organization that operates or controls the

lectrical conductors Involved. .

I
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5.1 General

All overhead and underground electrical con
ductors and all communication wires and

.... Tratftc contr I

4.4.1 Effective means fOr control of pedestri·
an and vehicular traffic shall be Instituted on
every job lite where neceasary following U.S.
Department of Transportation (DOT) Standards
and Guidelines WQfk Zone Traffic Controls. or
~. stlt8llOCll laws and regulatIOns.

4....2 Trafflc·control devIces used In tree
operations shall confonn to the applicable fed·
.raJ and state regulations.

40f Fin protection

Y.1 Gasollne-powered equipment shaJl be
r.fueled only after the engine has been
Itopped. Any Iplll.d fuel Ihan be removed
from the equipment before restarting.

4.5.2 Gasoline1)Owered equipment shall not
be operated within 10ft (3.05 m) of any refu
eling operation or any Irea In which refueling
has recently taken place.

".5.3 Flammable liquids shall be atored,
handl.d. and dispensed only 'rom approved
llIfety containers.

4.5." Smoking shall be prohibited when han
dling or working around any flammable liquid.

".5.5 Workers wearing clothing on which
flammable liquid has been spined Ihall avoid
open flame and other sources of ignition. and
change the contaminat.d clothing as soon as
possible.

4.6 Noise

When employees are aSSigned to work In
areas In which noise levels excHd acceptable
standards, as established by federal regula
tlQns, the employer should take appropriate
measures to suppress noise levels. When It Is
not practicable to decrease the noise or iso
late the workers from It. the workers shall
wear effective hearing-protective equipment
as provided by the employer.

5 electrical hazards

- --_._---

ANSI 21]].1 ~~ II 072~lS0 0517~2~ 340 II

Climbing ,hall be the H"~losJng type with a
rnlni1lJm breaking strength of 5000 lb.

~ Carabiners shall not be used to tie the
ctmblng line Imo the saddle. unless the carabin
er meets the minimum .tandarda for rope
-.ps, and Is designed IUd'I that. cannot unln
tmionalty be opened cUtng WOfk cperations.

4.2.10 Clmblng lnea allail have a minimum
diameter of 112 In (12 mm) and be constructed
of a synthetic fiber. with a minimum nominal
breakJng Itrength of ~OO Ib (24 kN) when
new or of equivalent or greater etrength and
durability. Maximum working elongation (elas
ticity) shall not exceed 7 percent at a load of
540 Ib (10 percent minimum breaking
strength). Climbing linel shaD be IdtntlfieCl by
the ma,.,facturer u suitable for tree cBmblng.
Prusik loops and lanyards shan me" the mini·
mum strength standards established for cUmb
Ing lines. Climbing Uneslhall not be spliCed to
effect repair.

".2.11 Tree climbing laddies and lanyards
shall not be weakened by punching extra holes
In them. All rope splicing shall be In accor
dance with COrdage Institute speclicatlons.

NOTE - The Corda~e Institute spec:ificaticns that
.,. necessary for thIS requirement are determined
by th. lize of the rope being used. Contact the
rope manufacturer for more specific Informalion.

".2.12 Climbing lines, lanyards, or prusik
loops Ihall not be used to loWer limbs or other
parts of trees.

•.3 First aid .nd r..cul procedures

••3.1 A physician·approved first·aid kit ade
quately stocked and malntaJned shall be pro·
vided by the employer when and where opera
tions are being carried on. Each employee
shall be instructed In Its use.

••3.2 All employees shall be Instructed in
Identification of I and preventive measures
relating to, common poisonous plants such as
polson Ivy. polson oak. and polson sumac.

4.3.3 Aerial rescue procedures tor employ·
ees working above ground, shan be established
by the e"1)loyer, and the efT1)loyees trained
accordingly. Under emergency condiUons. any
reasonable methOd of rescue may be used.

".3.4 Eft1)toyees shou'd be Instructed in car
cflOpulmonary resuscitatiOn (CPR) and first ald.

4
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cables shall be considered to be energized
wI" potentially fatal vottages.

S.1.1 Every treeworker Ihall be In.tructed
that

- a direct contact II made when any part
o. the body touch•• or contactl an ener
gized conductor or other energized .lectri
cal .bture or apparatus:

- an Indirect contact Is made when any
part of the t>Jdy tOUche. any object In con
tact with an energized electriCal C:;;)nductor
or other energized fixture or lSlParatus;

- an Indirect contact can be made
through conductive toola, tree branches,
trucks. equipment, or other conductlye
objects, or as a result of communication
wires and cables. fences, or gu)' wires
being aCCidentally energized;

- electrle shock will occur when a tree
worker. by either direct or Indirect contact
with an energized conductor, energized
tree 11mb, tool, equipment, or other object,
provides a path for the flow of electricity to
a grounded object or to the ground Itself.
Simultaneous contact with two energized
conductors will also cause electric shock
that may result In selious or fatal Injury.

5.1.2 The system operator/owner shall be
advised before any wOrk Is pertormed in prox·
Imity to energized conductors. This rule shall
not apply to persons working on behalf ot, or
e~loyed by, the system operator/~ner.

S.2 Working In proximity to electrical haZe
arda

5.2.1 An Inspection shall be made by a qual·
Ifled tree worker to determine whether an
electrical hazard exists before climbing, or
otherwise entering. or per10rmlng any work In
the tree.

1.2.2 Only a qualified line·clearance tree
trimmer or qualified IIne-clearance tree trim·
mer trainee shall be assigned to the work II it
Is found that an electrical hazard exists. A
trainee shall b. under the direct supervision
of a qualified IIne·clearance tree trtmmer.

1.2.3 There Ihall be a .econd qualified "'e·
clearance tree trimmer or line-ctearance tree
trimmer trainee within vISion or voice commu·
nication during IIne-clearlng operations aloft

ANSI Z133.1·11~

When the Une-elearance tree trimmer or IIne
clearance tree trimmer trainee must approaCh
more closely than 10 tt (3.05 m) to any con·
ductor or .Iectrical apparatus energized in
.ICeSS of 750 V or when

- branchel or IlnCs being removed can
not first be cut (with a pole pruner/pole
IBW) lufflcfently clear of the conductors
and apparatus 10 as to avoid contact;

- roping Is required to remove branches or
limbs from such conduCtors or apparatus.

ThIs does not apply to utlUty workers .ngaged
In tree trimming Incidental to their normal
~tlon.

1.2.. Une-durance tree trtmmers and line·
elelranee tree-trimmer trainees shall maintain
the cl.arances from energized conductors
given In table 1.

1.2.5 AI other tree workers shall maintain a
minimum clearance of 10 ft (3.05 m) from
energized conductors rated 50 kV phaseeto
phase or less; for conductors rated over SO kV
phase-to-phase. the minlnlm clearance shall
be 10 ft + ./10 In (3.05 m + 10 mm) for each
kllowlt oyer 50 kV.

5.2.15 Branches hanging on a conductor may
be removed using nonconduetive equipment.

1.2.7 Footwear, including those having elec·
trieal-resistant soles and lineman's overshoes,
Ihall not be considered as providing any mea
sure of safety from electrical hazards.

5.2.8 Rubber gloves, with or without leather
or other protective covering, shall not be con
sidered as providing Iny measure of safely
from electrical hazards.

S.2.1 Ladders. platforms, and aerial devices,
including insulated aerial devices, shall be
subject to the working requirements in tables
1 and 2.

1.2.10 If an aerial 11ft deylce contacts an
electrical conductor. the aerial deYlce and
attached lqulpment (such as a chipper) Ihall
be considered u energized, and contact with
She truck shall be avoided except where emer·
gency rescue procedures are being carried
out. Emergency rescue Ihould only be per
tormed by trained persons familiar with elee·
trical hazards.

5
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Nominal voltage
kV phase-to· Distance

phase') ft-in m

0.0 - 1.0 10-00 3.05
1.1 - 1S.0 10-00 3.05

15.1 - 36.0 10-00 3.05
36.1 - 50.0 10-00 3.05
60.1 - 72.5 10-09 3.28
72.6 - 121.0 12-04 3.76

138.0 - t ..S.O 13-02 4.00
181.0 - 169.0 14-00 4.24
230.0 - 242.0 16-05 4.97
345.0 - 362.0 20-05 8.17
500.0 - 550.0 26-08 8.05
785.0 - 800.0 35-00 10.55

II ExCMds ph.~raund.

Table 2 - Minimum IpprOlch distances
to energlzeCl conduetol'l for persons

other than qualified IIn..clearance tree
tr1mm.,. Incl qualmld IIM-Clearanc:e

tree trimmer trainees

Table 1 - IIInlrr.um wortdng dl8tlncea from energized conductors tor qualified
n ....n..c nee tNe trtmrners and CIUlI1fted IIne-d••rance t.... trimmer traInees

inclUdes 1810.268 IncIUdeI 181G.269 Includ.. 1.,0.269
Nominal voltage eleWtlon tKtor, ... elevation factor, elevation e.ctor,

ltV phase-to- level to SOOO fill 1001-10,000 fit) 10,001-1.,000 ft t )

Dhase .-In I m "-In m "-In m
0.05 - 1.0 Avoid contact Awid c:onIad Avoid contad
1.1 - 15.0 2-0.4 0.71 2-08 0.81 2-10 0.86

15.1 - 36.0 2-09 0.84 3-02 0.97 3-05 1.04
36.1 - .6.0 3-00 0.92 3-05 1.04 3-09 1.14
.e.1 - 72.5 3-09 1.14 4-03 1.30 4-07 1••0
72.8 - 121.0 .--06 1.37 5-()2 1.58 5-07 1.70

138.0 - 145.0 5-02 1.58 5-11 1.80 6-0:5 1.96
lel.0 - 169.0 6-00 1.83 6-10 2.08 7-05 2.26
230.0 - 2"2.0 7-11 2.'" 8-00 2.75 1-09 2.97
345.0 - 362.0 13-02 4.02 15-00 4.5a 16-03 4.96
500.0 - 550.0 19-00 5.80 21-09 6.63 23-06 7.17
765.0 - 800.0 27-0" 8.34 31-03 9.53 33-10 10.32

I) Exceeds phaw-tQ09raund; eleYation fador per 29 eFR , 910.269.

. .
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1.3 Storm work and Imerg.ncy conditions

5.3.1 Storm work and emergency conditiOns
create special hazards: onty authortzed repre
Itntatives of the system operator/owner shall
perform trte work under such conditIOns.

1.3.2 When. during tr.. operations, an
emerg.ncy condition develops that Involves
electrical conductors, woltt shall be suspend
ed and the .ysttm optrator/own.r .hall be
nollf1ed immediately.

6 Mobile equipment

',1 Otntral

1.1.1 All vehietes and equipment. regardless
of type, should be equipped and operated in
accordance with manufacturer's operating
Instructions. -

'.1.2 Seat belts should be worn by all occu
pants when a vehicle so equipped is in
motion.

1.1.3 Equipment shall be turned off. keys
removed, and rotating parts at rest when
repairs or adjustments are made, except
where manufacturer's procedures require oth
erwise. All defects or malfunctions affecting
the safe operation of any equipment shall be
corrected before placing such equipment Into
use.

6.1.4 Trucks with obscured rear vision, par·
tlcularly those with trailed vehicles. should be
backed up only when absolutely necessary
and then should have outside. rear guidance.
when available.

1.1.5 Equipment shall be operated by quali
fied personnel.

6.1.6 All material and equipment carried on
the vehicles shall be stored so as to prevent it
from failing off the truck or Injuring occupants
during transit.

6.1.7 Workers shall not be permitted to ride
outside. or on top of the vehicle. unless they
are riding In a designated placi or places
required by the nature of the operation. such
as roadside spraytng.

1.1.8 No hoIsting or lifting equipment shall
be used to lift more thBn Its rated capacity as
Itated by the manufacturer's spec:lficatlons.

ANSI Z133.1-1994

I.~.I Pads shall be set under outrigger feet
when they are put on a soft or unstable lur·
face. Traction for outrigger feet ,hall be
ensured when ice or .now II present.
Operator .hall ensure lhat outriggers are .et
on .table footing which may requIre the u.e of
pads. Operator thall ensure th.rt Is adeCJJate
clearance and warning prior to lowering out
riggers.

1.1.10 The manufacturer'. Inltructlons
Ihould be followed In dettctlng hydraulic
.eaks. Workers shall not attempt to locate
hydraulic leaks by feeling for them with their
hands.

1.1.11 All step surfaces on equipment shall
be IkId-rnlltant.

1.1.12 The manufacturer's preventative
maintenance and parts-replacement proce·
dures should be fOllowed.

1.1.13 ignition keys shall be removed when
the vehicle or equipment is left unattended.

1.2 Atrial devices

6.2.1 Prior to the daily use of an aerial
device. a visual Inspection and operational
check shall be made in accordance with the
manufacturer's and owner', Instructions.
Manufacturer's Instructions shall be available
to the operator. A guideline for Inspection
should be available.

6.2.2 Buckets. platforms. or booms of aerial
device equipment shall be proviCS8dwith some
means of anchorage to which a body bett Ian·
yard can be secured. When aloft, the operator
shall be secured with a body belt and person·
nel lanyard.

6.2.3 The combined load. Inetudlng workers,
material, and tools, shall not exceed the rated
11ft capacity as stated by the manufacturer.
Such rated lift capacity (load rating) shall be
conspicuously and permanently posted on the
lift In accordance with ANSUSIA A92.2.

6.2.4 An aerial device or ..rial ladder shall
not be used as a crane or holst to 11ft or lower
materlals, unless specifically designed to per·
form such operallons by themanufaeturer.

1.2.5 Wheel chocks shall be Installed before
using an aerial device, unless. the device has
no wIleets on the ground.

7



I
I

f

It
I
I

l

I
I

,

I
I
I
I

1,

'I
I
I
I
I
I,
I:
I:

ANSI Z'33.1-11~

1.2.1 When hydraullclpneumatlc tooll are
being lervlced or adjusted, thl)' lhall be dis
connectees. except where maradaeturer's pr0
cedures require otherwise.

1.2.7 When operating an aerial device, the
operater shaD look In the direction of travel of
the bucket and be aware of the boomI In rela
tion to all other oblec:ta and hazards.

1.2.1 When booms or 'buckets arl operated
over roads. clearances from paging v'hicles
Ihan be malmalned or traffic oortrol IhaR be
provided.

1.2.1 A one-person bucket Ihall not have
mort than one~n riding In • during work
oPendions.

1.2.10 Except where quick-acting connec
tors ar. used. pres.ure ,han b. rel.ased
before connecUons are broken to avoid the
hazards of flying particles or the Whipping of
hydraulic or pneumatic hOles. Hydraulic or
pneumatic hose. Ihall never be kinked In
order to cut off pressure prior to disccnnect·
lng.

1.2.11 No part of the body lhall be used to
either locate or attempt to Itop a hydraulic
leak.

1.2.12 All hoses affecting the dielectric char
acterlltics of equipment Ihall meet manufac·
turer's requirements. Flash pOint of hydraulic
fluid shall meet the minimum set by manufac
turer.

1.2.13 Booms or buckets shall not be run
INo conductors, cables, poles, trees, and slm·
liar objects.

6.2.14 When working In proximity to ener·
gized, overhead conductors, ,Iectric cables
Cas for an .Iedric law). Ights. or other con·
ductive material shall not be run from the
truck to the bucket on Insulated equipment.

1.2.15 An aerial device truck Ihall not be
moved when the boom Is el.vated In a work
Ing positiOn with an operator In the bucket.
except for equipment that I••peclflcally
de.igned for this type of operation. The
booms of a fully artk::ulatld aerial devicelhall
not be considered ....ated In a workJng posi
tion when the bucket II -landed- directly In
front Of or behind the truck with the booms
held as low as feasible and low enough so

8

that the opermOr'1 head Is below the highest
polm of the vehicle.

1.2.11 Holts lhall not b. drilled In .,,, buck
et or liner that woulcl reduc:e dleleetrlc lmegrl
Iy.

1.2.17 During a.rial dlVlce operations, tree
work.rs not engaged In llne-clearanc, Ihall
maintain a minimum clearance Of 10 ft (3.05
m) from energized conductors rated 50 kV
phase-to-phue or less; for Unn rated over 50
kV Phase-Io-phase, the minimum clearance
Ihall be 10 n + 4110 In (3.05 m + 10 mm) f r
each kilovolt over 50 kV phase-to-phase.
OuaBfled lhe-dearance tree trimmers or qual·
Ifled flne-el.arance tree·trlmmer tralnels
using an lnauIated aerial bucket may operate
In accordance with the clearances given In
table 1810.269 In 29 CFR 1910.289.

1_2.18 Workers lhall be InlllUcted that NU
lated buckets do not protect them frem other
electric paths to the ground. luch al those
through trees, through a guy wire, or the path
from one phase wire to the .econd phase
wire, any one of which can be fatal.

1.3 Brush chippers

1.3.1 Access pan.ls for maintenance and
adjustment shall be closed and secured prior
to operation of brush chippers.

8.3.2 A rotary drum or disc brush chipper
not equipped with a mechanical infeed system
chall be equipped with an infeed hopper not
less than 85 in (2.15 m), measured from Ihe
blades or knives to ground level over the cen
terline of the hopper, and shall have sufficient
height on Its side members so as to prevent
personnel from contacting the blades or
knives of the machine during operations.

1.3.3 A rotary drum or disc brush chipper
not equ",ped with. mechanical Infeed system
.hall have a flexible antlklckback device
installed In the inf.ed hopper to reduce the
risk of Injury from flying chips and debris.

6.3.. A brush chipper equipped with a
mechanical Infeecl .ystem Shall have a quick
Itop and reversing device on the Infeed. The
activating mechanism for the quick MOP and
revlrslng device shaU be located across the
top. along tach side of,and CloSt toth. feed
end of the lnfeed hopper within easy reach of
the operator.
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1.3.5 Trailer ch~ers 'detached from trucks
&haU be chocked or otherwise aecured.

1.3.6 The operator and workers In the
immediate area shall wear vision, heartng, or
other personal protective equipment a.
requlr,d by the 'ederal OCCupational sa'ety
and Health AdmInistration (OSHA) In T1tIe 29,
pan 1910,1Utlp." la. wen u requirements In
4.2.1.

1.3.7 When In tow position, the chipper
lafety chains shall be crossed under the
tongue of the chipper and affixed .ecurely to
the towing vehicfe. t

1.4 Sprayera and related equipment

1.4.1 Working and walking aurfaces 0' all
Iprayers and related equipment Ihall be COy·

\ ered with nonskid material.

1.4.2 Equipment on which workers Itand
and spray while the vehicle Ii In motion Ihall
be equipped with guardralllng around the
working area. The guardrailings shall be con
Itructed in accordance with ANSI A1264.1.

6.5 Stump cutters

6.5.1 Stump cutters shall be equipped with
Inclosures or guards that will reduce the risk
of Injury to the operator.

6.5.2 The operator and workers In the
immediate area shall wear vision, hearing. or
other personal protective equipment as
required by OSHA.

1.6 TRicks

1.6.1 A Iteel bulkhead or equivalent protec·
tion shall be provided to protect the occupants
of vehiCles from load shifts.

1.6.2 Logs or brush shall be securely loaded
nto trucks In such a manner as not to
bscure tail lights or brake lights and vision.

or to overhang the sides.

1.1.3 In order to avoid the hazard of sponta
neous combustion or the production of unde
sirable odors, wood chips .hould not be Ie" In
trucks for extended periods.

1.7 Log Ioade,., tr.. crane•• and related
hoists

1.7.1 Tree cranes operated by qualified per
sonnel shall be operated to malntaln-a ",,"t·
mum clearance of 10 ft (3.05 m) from ener·

ANSI Z133.1·1e904

glzed overhead conductors rated 50 kV or
less. The minImUm clearance Ihall be 10 " +
41'0 In (3.f'5 m + '0 nun) for each kilovolt
over 50 kV; however. a nonconduetlve load
line of I crane may b. operated wfttun the
clearallCll .t toM In tables , and 2.

1.7.2 A boom-angle indicator Ihall be pro·
vlded on II cranes.

1.7.3 An operator of holltlng equipment
Ihall remain It the controls while I load Is
.uspended.

1.7.4 Aleling the load line while" Is under
load II prohibited. Howeyer, a qualified tree
worker may b, hoisted Into politlon utilizing
the hook, provided thai tM worker II tied In
with an approyed type of climbing line and
Climbing saddle that Is property secured to the
boomor~e.

1.7.5 A dally vlsuallnspeetlon of wire ropes.
gears. chain drives. and other parts shall be
made by the operator. In accordance with the
manufacturer's recommendations.

1.8 Off-rOad equipment end tracked v.hlcles

1.8.1 Vehicles shalt not b. operated at
speeds that will endanger the driver, the work·
ers, or trattic. Equipment Ihall be under con·
trol at all tIm.s and shall be kept in gear when
descending grades.

1.8.2 Towing equipment for brushhogs and
similar Implements should be equipped with a
deadman control. If a deadman control is nol
available, the operator shall disengage the
power source to the rotary or cutter head
before alighting.

..9 Underground operations

The location of any underground utilities shall
be determined before underground operattons
~re begun.

7 Portable power hand tools

7.1 Portable electric power tools

7.1.1 Electrtcal toots (except those that are
IIIf-power'd) &hall never be used In trees
near an erwrgtzed .ltctncal conductor where
there is a possibility of the supply cord or tool
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COntacting the conductor, whether In .. aerial
daviee or not.

7.1.2 All portable alectrlc hand tools nil
- be equipped with ttv...1nt cord having
the ground wire permanently comec:led to
th. tool frame and means for grounding the
other .nd: or

- be of the doubl. Insulated type and per
manently labeled a, "Double Insuillecr; or

- be connected to the power aupply by
means of an isolating transformer. or other
Iaolated power IUpply.

7.1-' &tension cords ,haD be maintained In
af. condition. Exposed metal lOCkets ahall
not be used.

7.1.. Tool operators shall use electric hand
tools In accordance with the manufacturer's
lnatructlons.

7~1.5 Tool operators lhould

- prevent cords from becoming entan
gled, damaged, or cut by blades and bits;

- avoid laying an extension cord In water;

- support an electrical tool and its power
supply cord by a line. Independent of the
worker when the toolls used aloft.

7.2 Galollne-<frlven power aaws

7.2.1 The manufacturer', operating and
safety Instructions should be followed unless
modified by this standard;

7.2.2 Power saws weighing more than '5 Ib
(6.8 kg) (service weight) that are used In trees
'hall be supported by a separate line, except
when used from an aerial-11ft device.

Where there are no lateral branches on which
to crotch a separate support line for power
lawS weighing over 15 Ib (6.8 kg), a 'alse
crotch shall be used. A tatse crotch Is one that
can hold power-saw Unes without Ilipping or
coming untied.

7.2.3 The operator ahan have secure footing
when starting the HW. Power aawl weighing
less than 15 Ib (8.8 kg) (Ierva weight) may
be drop started. Drop starting of .aws fIVer 15
Ib (6.8 kg) Is permitted owlde of the bucket
of an aerial device only after ensuring that the
area below the device is ctear of personnel.

10

7.2.4 Tne engine shall be started and oper
atecs only wnen an coworkerl are cJear of the
IIW.

7.2.5 The engine Ihan be .topped when
power I8WI are being can1ed. The saw need
not be ltopped between cuts c*.Iring consecu
tive felling, bucking, Iimbing, or cutting opera·
tIons where there Is secure footing. lbe Chain
nil not be moving and the operator-. hand
Ihan be off the throttle lever while operators
mov.. between work locations. One-per,on
aaws Ihould be carried by the worker on the
llefe with the guide bar of the saw pointed to
the rear; two workers should carry • two-per
I0Il laW.

7.2.8 The engine Ihan be "opped for all
Cleaning, refueling, adjustments, and repairs
to the saw or motor, except where ma~fac

tur.r'l procedures require otherwise.

7.2.7 The law muffler/spark arrester Ihall
be maintained In good condition.

7.2.8 The .aw should periodically be
cleaned.

7.2.1 Because of the many .pecialized
chain IIW operations utilized during the
'"professional tree trimming process: It must
be emphasiZed that exceptions to proviSions
of ANSI B175. t are acceptable and may
require a flexible andlor applicability JUdg·
ment decision for this professional chain saw
operation.

7.3 BaCkpack power units (for use In
pruning. cl.arlng. etc.)

7.3.1 The manufacturer's operating manual
of Instructions should be followed unless mod·
Hied by this standard.

7.3.2 During operations. no one except the
operator Shall be within 10ft (3.05 m) of the
cutting head of a btUsh saw.

7.3.3 The power unit shall be equipped with
a quick shutoff switch readily accessible to
the operator.

7.3.4 The operator Ihall observe the posi
tion of all persoMel while the unit is nmning.

7.3.5 The engine Ihall be Itopped tor all
cleaning, refueling, adjustments, and repairs
to the saw or engine. except where manufac
turers procedures require otherwise.

\.
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8 Hand tools

1.1. General

'.1.1 The correct tool lhall be .elected for
the job.

1.1.2 Tooll that have been made unsafe by
damage or dlfect nil not be uled.

1.1.3 Wherfclimbing a tree, work.... Ihall
not carry toots In their hands other'than tools
that ar. uHd to aulll them In clmblng, IUch
a. pole pNnera or pole laws. Tooll (other
than ropes) Ihall not be thrown Into a tree. or
from worker to wotter while In the tree.

••,.. A climbing Une or handline should be
uled for railing and lowering tooll. Tools
Ihould bt raised or lowered In a manner so
the cutting edge will not contact the rope.

1.1.5 Workers Ihall maintain a cafe working
distance from other workers when ullng hand
tools.

•.1.8 Tools shall be properly stored or
placed in plain sight out of the immediate
work area when not In use.

'.2 Cho~plng tools - Axu, brush hooks,
mlchet.I, Ind other.

'.2.1 Chopping tools that have loose or
cracked heads or splintered handles shall not
be used.

8.2.2 Chopping tools ahould not be used
while WOrking aloft.

'.2.3 Chopping tools shall be awung away
from the feet, legs. and body, using the mini
mum power practical for control.

•.2." Chopping lools ahan not be driven IS
wedges or used to drive metal wedges.

'.3 Prun.... and uws

Pole pruners, pole saws. and other similar
tools shall be equipped with wood or non
metaDic poles. The actuating cord ahall be of
nonconducting matertal (example: polypropy
lene Sne).

.... Injector tooll for applying Mft»lClde,

•.•.1 The bit of Injector tools shall be cov
ered with a lhield when not In use.

••••2 Injectors Ihall be laid tlat -on tht
ground when not in use.

ANSI Z133:1-1B4

• .4.3 The Injector shall no, be carried on the
Ihoulders but shall be carried by the loop
handle on the downhill I Ide, with the bit prop
erty shielded and facing to the rear.

1.4.4 The mlll.lfacturer's rKOmmendatlons
lhaU be ulld In bandUng chemical mlxtu~s.

1.4.5 WOrklrw Ihall have finn footing and
. lhall clear all interfering limbs aWay before

using the tool.

• .5 Grub IIoeI. .amtoco. and picks

'.5.1 The blade eye lhall be tight-fitting and
wedged 10 that II cannot Illde down the han
dle•

1.5.2 When swinging gNb hoes, mattocks,
and plcts, the worker .han have a secure grip
and firm footing and be clear of overtlead haz
ards.

8.6 Cant hookl. cant dog •• p.avle.,
tongs. and carrying b.r.
8.8.1 Hooks should be firmly set before
applying pressure.

8.8.2 Tools with cracked, Iplintered, or
wlakened handles should not be used.

8.lS.3 Workers Ihall be warned and shall be
In the clear before logs are moved.

8.6.4 The points of hooks shall be at least 2
in (51 mm) long and shall be kept sharp.

8.6.5 Workers shall stand to the rear and
uphill when rolling logs.

8.7 Wldg••, chisels. and gouges

8.7.1 Wedges, chisels, and gouges shall be
Inspected for cracks and flaws before use.

8.7.2 Wedges and chisels ahall be properly
pointed and tempered. Tools with mUsh
roomed heads shall not be used.

8.7.3 Only wood, plastic, or loft-metal
wedges shall be used to stop pinching while
operallng power saws.

'.7A Wood-handled chisels should be pro·
tided with a ferrule on the strtklng end.

I" Hammers. mauls, and aledge•

Wood, Nbber, or high-impact plastic mauls.
I ledges, or hammers shoUld bt ulld when
striking wood-handled chisels or gouges.

11
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... Ropa and climbing line

....1 Rope made unsafe by damage or
defect, or for .ny other reason. Ihall not be
uled.

"'.2 Rope shall be stored .way from all
cutting .dge••nd .h.rp tooll. Corro.lY.
ehemlc.l., ga., and 011 Ih.1I be kept away
from rope.

,.1.3. When stored, rope ahall be coRed and
pled, or auspended, 10 that air can circulate
through the coils.

....4 Rope ends thall be Ncured to prevent
raveling.

....1 safety snaps IhaD be rotated from one
end of the rape to the other, •• needed, .nd
the worn end cut off.

'.10 Tackle blocks and puileYI

Tackle blocks and pcJlIeys shall be Inspected
Immediately before use and shall bl con
demnedtf defective.

'.11 udders

'.11.1 Ladders made of metal or other con
ductive material shall not be used where an
electrical hazard exlsfs. Only wood ladders
(constructed In .ccordance wllh ANSI A1'.1)

. or nonconduetivi ladders made of 8Ynthellc
material equal to or exceeding the strength of
wood ladders shall be used.

8.11.2 Metal ladders used where no .lec:trical
hazards exist shall comorm to ANSI A14.2.

8.11.3 All ladd.rs shall be Inspected daily
before use.

1.11A Ttle attacnlng of cleats, metal points,
.nd nonskid feet; lashing: or other effective
means or securing the ladder shall be uled If
there II danger of Ita a1~ping.

1.11.5 ladder. Ihall be supported whlll In
storage so they will not sag. Except when on
mobile equipment. ladders lhould be stored
under lultable cover, protected from the
wlather, .nd kept In • dry location away from
.xcenlve heat.

1.11.1 Ladders shall not be used IS bridges
.0 or Inclined planes to load or handle logs or

other matlrial.

12

• Wart proc.du....

1.1 Climbing

Tre. workers shall be tied In with an approved
CUrrming In,.nd • tree c11mber'1 aadCSle when
wortUng above th. ground. this does not nee·
..••rUy apply to • worker ascending Into a
...... Work may be performed whlle ".ndlng
on • ladder. Including the top Nng, but only
when the worker Is tied in u reCJ.Ilred.

1.1.1 PrIor 10 cUmblng operations, • visual
Inspection of the entire trH (Including root col
lar) Ihould be performed. During Climbing
operatlona. tr'l limbs .hould be Inspleted
before welgt'C II applied to th.m. The cllmber
Ihould not trust the capability of a dead branch
to support the clmber's weight. Dud branches
lhould be removed on the way up•• poasible.
Hands and feet should be placed on llparate
limbs, If posalble, maintaining three polru of
contael Wtth the tree whll. climbing. While
climbing, the worker should cDmb on the Ilde
of 1h. tree that Is lIWay from eleetncal conduc·
tors. If possible. Climbers should h.ve a rrini
mum of two means of attachment avaJIabie.

'.1.2 When the climbing distance Is greater
than 25 ft. (7.6 m). or is beyond the worker's
physical capabilities. the worker Ihould not
climb. Ihln. body thrust. or tooUock the line •
without being tied In, belayed. using. lanyard
or a prusik loop.

'.1.3 Th. climbing line .hould be passed
.round the trunk 01 the tree .5 higta abOve tns
ground .s possible using branches with a
wide crotch to prevent .ny binding of the
cUmbing line.

EXCEPTION: Palms Ind other trees with
Ilmllar growth characteristics that will not
allow a climbing rope to mov• .freely.

Th. crate" 1.llcted for tying In Ihould be
directly .bove the work .rea, or •• cIos. to
IUcts a position .s polSlbl., but locat.d In
luch • way that I .lip or fall would awing the
worker away from any electrical conductor.
The rope should also be passed around the
main leader or .n upright br.nch. ullng the
11mb as • stop. Feet. hands, and ropel should
be kepi cut 0' tight V·Wped crotches.

1.1,4 A false crotch can be used at the dis·
cretlon of the climber In lieu of a natural crotch.

I ~pyright by th AMERICAN NATIONAL STANDARDS INS''ITIUI'E (ANSI)
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1.1;5 A f1gure-elght knot should be tied In
the end of the rope. This will prtvent pulling
the rope accidentally through the taut-line
hitch and possible .trtoul Injury from a fall.

'.1.6 The climbing line shall be eratChed as
lOOn al practicable after fhe worter Is aloft
and then a taut-line hitch "'atl be tied and
checked.

'.1.7 The worker lhan be tied In and "main
tied In until the work II completed Ind the
worker has rltumed to the ground. " It Is rl:)C
.ssary to recrotch the rope In the tree. the
WOrker anall retle In or use the personnel lan
prd before releasing the previoUI tie.

'.1.8 A cllnt>lng line IhaII never be left In a
tr.. ovemlght.

1.1.9 The climber Ihall Inspect hislher
equipment for damage. cuts. abrasion. andlor
deterIoration before each use and Ihall
remove It from service If Ilgns of wear or
damage are found. .-
1.1.10 During all tree-working operations
above I height of 12 " (3.65 m) that are not
lubJect to the requirements of 5.2.3. there
shall be I second person within vision or
voice communication. That person should be
trained in emergency procedures.

1.1.11 CUmbing spurs shall have gaffs 01 the
type and length suitable for the tree being
climbed.

1.1.12 Palm frond skirts that have 3 years or
more of growth shall be removed from the top
down. The cUmber doing thIs wone will be sup
ported by a climbing line and a false crotCh.
The climber shall never anempt to remove
skirts of 3 years or more by positioning him
lelf/herself below the work areas while being
supported by a lanyard.

1.1.13 Dry conditions and dead fronds pre
aent an extreme fire hazard. When dry condi
tions exist. no worXer shaD smoke while work
Ing in or near dead palm fronds. All chain
laws shall have spark arresters In good work
ing condition. Care should be taken to ensure
that chipper exhaust Iystems do not present a
fire hazard to dead fronds.

1.2 Pruning and trtmmlng

1.2.1 Pole pruners and pole saws Chall be
hung securety In a vertical position to prevent

ANSI Z133.1·1~

dlsJodgement. Pole pruners r pole saws shall
not be bung on utility wires or cables and
.ball not be left In the tree oYernlght. Pole
.aws and polt pruners Ihall be hung 10 that
the Iharp edge II away from tbe worter, If
pOlilble, and Iha" be removed when the
clmber leaves the tree.

1.2.2 A Icabbard or Iheath ahould be
hooked to the climbing laddie to carry the
handsaw when It II not In use.
1.2.3 Warnings. when neceslary. 'hili be
given by the worker In the tree before a 8mb
II dropped. -rlmber" or "heads up· are com
InOn terms used tor this purpose.

1.2.' A Hparate line Ihould be attached to
Imbs that cannot be dropped I.fely or are too
heavy to be controlled by hand. The line
lhould be held by workers on the ground end
of the rope. Use of the aame crotch for both
the climbing line and the work line shall not be
permmed.

1.2.5 Cut branches shaD not be lett In trees
overnight.

1.3 cabling

1.3.1 Ground personnel should not stand
under the tree when the cable Is being
Installed.

1.3.2 Tools used for cabling, bark tracing,
cavity work. etc.• Ihall be carried in a bag or
belt designed to hold tools and anached to a
tool lanyard designed to hold a tool bag.

1.3.3 When I block and tackle 0; a hand
winch are released. workers in the trees
lhould be positioned off to one side in order
to avoid Injury In case of the cable system
failure.

8.. Topping/lowering limbs

1•••1 Workers performing topping opera
tions lhould Inspect the trees to assure they
can Itand the strain of the lowering proce
dure. If not. some other means of lowering the
branches should be provkIed.

••••2 "large Ilmbs are lowered In sec:tlons.
the worker In the tree .hould be IIboVI or to
the side of the 1mb being lowered.

1.4.3 Guidelines. bandllnes, or t.gllnes
lhould be used when conditions warrant.

13
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'.4.4 When making large cuts In lingle spar
lree•• both ends of the Iinyard .hould be
attaChed to a .Ingle point of attachment to
prevent Injury to the dlrrtMtr If the 8Par .hould
.pllt. The .llst or Ilde dell Ihould not be
used for. this purpose.

... felling

...., Sefore beglMlng any felting operation,
the worker IhIII carefully consider and Inccr·
porar. approprlatl action Into ttl. planning of
the following:

- Thl tr'l and the lurroundlng area
including other tr... tor anything that may
cause I hazardous condition;

- The IhIpe of the tree Ind the type of
wood;

- The lean of the tree;

- Wind force and direction;

- D'C8yed or other w.ak spots through.
out the tree. Be lWare of additional hazards
" these co'ndltions exist In the hinge area: .

- Th. location and the means to protect
other persons, property, and all utility wires.

1.5.2 The work area shall be cleared to per
mit safe working conditions, and an escape
route shall be planned before any cutting Is
started.

1.5.3 Each tree worker shall be Instructed
as to exactly what to do, All work,rs not
directly Involved In the operation 'hall be kept
clear of the work area. where practicable
beyond th.leng1h of the tree.

1.5.4 A notch and bac:kcut shall be used In
felling trees over 5 In (127 mm) In diameter,
measured at breast height.

'.5.~.1 The depth or penetration of the notch
Ihall be about one·thlrd the diameter of the
tr.e. A crack. decayed are•• or other weak
ness should be avoided In the hinge area on
either lide of the notch cut, where practicable.

....4.2 The notch ,hould be a minimum of
45· to a total of 90· to ensure proper felling
accuracy all the way to the ground.

1.5.4.3 The backcut shall be made higher
than the point or apex of the notch ~ preyent
kickback and shall a¥Old penetration JntD the
predetennined hinge area.

14

....5 Sefor. commencing the backcut, an
audible warning shall be given to those In the
area. All personnel In tt1e yelMy Ittall be out
of range when 1M trH tan., and visual con
tlct Ihould be maintained with the tr.e until
the tree .. on the ground.

....1 "there II danger that the tree, btlng
felled may fIJI In the wrong direction or dam
agt property. wedge., block and tackle, lOpe,
or wi,. cabl. (exctpt where an electrical haz·
ard exlstl) thall be ulld. All Imba lhall be
removed from tre" to a height and width &uf
ficient to allow the trll to fall clear of any
wlr" and other Objects In IhI viCinity. A.Ier
to I ....

'.1.7 Special considerations In roping rot·
ten, dead. spilt, or otherwise hazardous trees
shall be taken because they may act or fall In
an unexpected manner.

1.5.e A planned escape route shall be pre
pared before f.lllng any log or trunk. The
escape preferable II 45° on .lther side of I
line drawn opposite the Intended direction of
the fall. (The only perlon permitted In this
area as the tree faits Is the saw operator.)

'.6 BNlh removal and chipping

8.6.1 Brush and logs lhould not be allowed
to creale I hazard at 'he work site.

8.6.2 All workers feeding brush Into chip
pers shall wear personal protective equipment
as required. See •.2 of this standard.

1.6.3 Brush chippers should be fed from the
sCle of the feed table centerline, and the oper
ator shall Immediately tum away lrom the feed
table when the brush Is taken Into the rotor or
feed rollers. Chippers should be fed from the
curbside whenever practical.

I.S.4 The chipper chute shall not be raised
or removed while any part of the machine is
turning or moving. The chipper shat! not be
used unless a discharge chute Is of sufficient
length or design to prevent contact with the
blade In rlac•.

1.1.5 For.lgn material, such as stones.
nalls, Iweepings, etc., Ihall not be fed Into
the chipper.

'.6.6 Operators shall not wear loose cloth
Ing or gauntlet-type gloves while feeding the
chipper.
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'.7" The tree worker ,houid block the log
to prevent rolOng.

'.7.1 When bucking up trunks of tre...
wedge. Ihould be used • necessary to pre
Vlnt binding of th. guld. bar or chain.
'.7.1 A cant hook or peavey should be used
., an aid In roiling Iog1 over 10 compl.te
bucking. .'

'.7.7 When mort tl\an on. worker Is work·
Ing on a tree, .ach ,hould be aware of the
other'llocation and activity.

f

'.7 Llmblng and bucking

'.7.' The tree worker should atways attempt
to operate the ChaIn laW away from the viCini·
ty of the legs or feet. Where possible, employ
natural barrier, luch al IImbl bttw.en the
aaw and operator whUe a,lUring proper baI
anc•. Pfoper f••t and leg proIedlon art high.
11 recommended, where posllbl••

'.7.2 The tree worker ,hould 8tand on the
uphlU Ilde of the work.

'.7.3 Branches bent under tenlion lhall be
considered hazardous.
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t) The full titles lor an ref.renced American National StandardI are lilted in clause 2.

r

body while simultaneously pulling on the
atarter handle.

fll.. crotch 'or rigging (7.2.2): A pulley,
. 1bIock.IIIng, lashing, or metal ring, IfflXed to atn,', lIader or 1mb, through which a load line

.. PIssed, to lower or ralle Ilmbs or ~lpment.

footloct (9.1.2): To climb up a auspended
.rope by pulling with the hands and arms and
push~ upward wlh the fee" The 100.. end
of the rape II wrapped under the mlddle and
over the top of one foot, and Is locked In place
with pressure from the other foot. A pruslk
loop ,hould be used by the etlmber when foot
locking.

ground ~rsonnel (9.3.1): Worker or workers
IUigned to assist and carry out tree work
activities on the ground.

guldelln. (handlln., tlglln.) (9.4.3): Ropes
used to provide guidance to the direction of
fall during loWering operations.

hendUn.., t8glln.. (groundllne.) (9.4.3):
Ropes used for lifting, lowering, or guiding
Imbs or equipment. or both, Into or out of the
tree.

kilovolts (5.2.5): The term for 1000 V, abbre·
viated as kV. Higher voltages are generally
expressed In this unit, i.e., 12.5 kV (12,500 V)
and 19.9 kV (19,900 V).

mUlhroomed (8.7.2): A condition that devel·
ops from constant hammering on the heads of
the chl$els and wedges that causes the metal
to spread outward, lold under, and splinter off.

outrigger (6.1.9): Built-in device used to sta·
blllze cranes. aerial lifts, and similar equip
ment.

phll.e (5.2.5): Any current~arrylng oonductor
that hat an electric potential other than
ground.

phl..to-ground (tables 1 and 2): The elec·
trlc potential (voltage) between a conductor
and grcund (usumed at 0 V).

AnnexA
(infonnatlve)

Gloaaary of addltlona' terml for ANSI. 2133.1

NOTE - The numbera that IPPMr In parenth...
aft.r th••• t.rm. ar. cro•• r.t.r.nc•• to the
ctau•• or ..Ibd.... itt the tat In which the term II
v.ect.

a.r'a' cI.vIC•• (8.2): One of the following
types of vehicle-mounted aerial devices uaed
to elevlte personnel to lOb lites above
ground:

- . extensible boom platforms;

- Aerial ladders:

- Articulating boom platforms:

- Vertical towers;

- A combination of any of the above
defined In ANSI A92.2.')

backcut (9.5.4): The cut made In a tree 11mb
or tree tNt* on the side opposite the Intended
direction of fall.

Ibrulhhog (6.8.2): A heavy-duty rotary mower.
normally pulled by a farm-type tractor. used
for cutting and rTlJlchlng brush.

bucket (6.2.2): A basket·type enclosure
approximately'4 11 (1.22 m) high. which Is
attached to the end of the upper boom on an
aerial 11ft providing a work platform for the
operator who is working aloft.

bUCking (7.2.5): The act of sawing a felled
tree. limbs. or both. Into smaller sections.

crotch (7.2.2): To pass a rope through the
crotch of a Umbo or false crotCh, In suc:tl a way
that the load will be supported by the main
leader.

deadman control (8.8.2): A safety switCh,
.Iectrical or mechanical, that deactivates the
equipment's function when released by the
operator.

dielectric (4.2.2): Nonconductive of electrical
current.

drop Itlrted (7.2.3): The act of starting a
chain saw by pushing the saw awl)' from the
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pll....to-pha.. (5.2.5): The electric potential
(voltage) betwe.n two conductors. each hav
Ing Ita own electric potential reference ground.

primary conductor (5.2.3): My conductor
including Iklmlnum, copper, or IUnfnum con
ductor Itltl r.lnforced (ACSR), bl,.. cov
ered. or Inlulated. generilly considered I.
above 750 V.

qulck-llCtlng connectora (8.2.10): Hole con
n.etors In I IIydraunc or pneumatic IYltlm
designed to (*!ow connection or disconnection
without leakage when the system b pt8uur
lzed.

ANSI Z133. '-'184
.IIln (1.1.2): To climb by Ilternately shifting
the grip of the anna and legs upward on the
Ie.ser or on the limbs of the tre., or on both.

volta (S.1 and 5.2.5): A LI'It of .-anc poIertlal
dlference between two po.... Lower ¥OIage sys
tema Ire generally txpressed In terms 01 volts.
C'tbnMaled V, Le•• 120 V. I.e) V. and 10 on.

.....1 choCka (8.2.5): Wedge-shaPed blocks
of wood or other material, placed In frOnt of or
In back of I vehicle', tires or tracks to preyent
unlntentlonll movlment. If necessary I the
chocks Cln be placed both In front and In
back of thl tires or tracks.
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AnnexB
(Informative)

Recommended guldelln.. for atandaret performance
and aafety training for qualified IIn.clearance perao"nel
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NOTE - The contenw of this training outline .re
generic and may be oustDmlzed Il:lllClhleve equlv
ilent level. of eafe praetloe b, .ubltltutlng, or
whe,. dMmed appropriate to the clrcull\ltanCea.
omitting portion. of thla oU1l1n•• Doing 10, or
""ermining not to u.. training akt. that may be
available. a"'all not be evidencIi of noncompliance
wtth this It'ndlld or annex.

8.1 General requirements

B1.1 Introduction and employer/employee
reaponslblllUes
111.1.1 Provide employee orientation to
Include:

- Job description appropriate to Job
assignment;

- Introduction to Immediate supervision
and erew members;

- familiarizetion with appropriete personal
protective equipment and Its proper use
and maintenance;

- familiarization with equipment;

- Introduction to company policies and
procedures;

- .aafe work practice, a, related to job
assignments.

B.1.1.2 Employee shall acknowledge in
writing participation In employee orte,.atlon.

B.1.2 Llne-clearance pna1lng and trimming
technique. approprlatl to Job anlgnment

B.1.2.1 Provide education and training In
accordance with prevailing national standards
for utility pruning. Ref.r to recommended
resources In annex 0 for further information.

B.1.2.2 Provide educatiOn and training In
accordance with prevailing local, Itlte or
regional standardS tor utility PNning a. w.1I
a. thon IPtClitd by utDIt)' contracts.

B.1.3 Tr.. knowl.dge tor IInMI.lranc.
purpose. approprlat. to job a..lgnment.

B.1.3.1 Provide education and training rela
tive to predominant tree species. wlttlln geo· .
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graphic area. IUch a. ldentKlcatlon, growth
llablts, ttruc:tura, and wood ttrength.

11.1.3.2 PrOVide education and training for
recognition and .valuatlon of potentially haz·
ardous condlUon, related to tr.e .tructur•.
R.f.r Ie recommended resourcl. In annex o.

8.2 ,General ufety

8.2.1 OSHA ..ndanl.

Familiarize .mployees with the requirements
of federal and/or Itate OSHA Itandards as
applicable to their job assignment. Refer to
recommended resources In annlx O.

8.2.2 American National Standard.

Familiarize employees with the requirements
In ANSI Z1 33. 1 as applicable to ttle Ir JOb
assignment. Refer to recommended resources
In annex D.

8.2.3 Public saf.ty and traffic control

Provide education Ind training in the use of
public sa'ety and traffic control devices as
applicable under federal. state. or local regu·
latiOns.

8.2.. Electrical hazards

Provide education and training in the recogni
tiOn and avoidance of .Ieetrieal hazards appli
cable to the employee'. job assignment. Reter
to recommended resources In annex O.

8.2.5 Emergency condition.

Provide 'ducation and training In the proper
procedures for sately performing work In
emergency conditlonl applicable to the
.~loyee·1 Job assignment.

B.2.8 Job 1111 brlenngs

Provide td~atlon and training In job-slte-sPe·
cKIe hazards assoclatld with the JOb, work
procedures Involved. 'Peclal precautions. and
personal protective .qulpment requirements
a. applicable to the employee's job assign·
ment.

-
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B.3 Peraonal .afety

8.3.1 P....onal protectlvl equipment

Provide perlonal protectlye Iqulpment as
required 'or applicable job ualgnments, and
Instruct the employee In Its proper UII and
maintenance. Re'.r to recommended
"sources In ann.x D.

11.3.2 Emergency ".pon.. proclClu....

furniSh employees with appropriate informa
tion and training required to expedlt., a
response to a work lite lmergency. such 'as
training in first aid, CPR. and aerial rescue
methods.

8.3.3 lack and othlr accldlntal InJury
prevention

Provide education and training in the tech
niques required to avoid back and other acci
dental ~jurles appDcable to job assignments.

1.3.4 Pollon plant/anlmat Identification
and avoidance

Provide education and training In the identifi
cation and the need to avoid contact with poi
Ion plants Ind Instructions for treating Insect
ItingSlbltes, snake bites. etc.

8.4 Equipment safety

8.4.1 Mobile equipment and aerial lifts

Provide education and training In the Inspec
tlon, operation, and mainteriance 0' all yehi
cles and equipment. This would include equip
ment such as aerial lifts, brush chippers,
stump grinders. log loaders, tree cranes.

'mowing equipment, and pesticide application
eQuipment. All equipment shall comply with
applicable f.deral and state regulations, local
ordinances, and manufacturer's operating
Instructions, SUCh training to be appropriate to
the employee's lob assignment. Refer to
annex 0 tor recommended resources.

1.4.2 Atrial equipment and 1IIc1r1c11 hlzards

Provide education anCS training .0 that
employees understand the required and rec
ommended procedures for operating aerial
lifls in proximity to electrical hazards... SUch
training to be approprtate to the employee's
job alignment. Refer to annex 0 lor recom
mended resources.

ANSI Z'33.,-,""

1,4.3 Chain ..w. power tool. and hand
tOOl use and ..,tty -

PrOvide education and training In the use and
lI'ety of chain laWS, power tools, and hand
tooll In accordance with manufacturer's
instructions. Suctl training to be approprtate to
the employee's job assignment. Refer to
annex D fOr recommended moure's.

..4.4 CBmblng equipment

Provide education and training in the inspec
tion, maintenance, and Itorage of Climbing
lqulpment IUch a ropes, laddies, lanyards,
carabtners, CHrnbers, etc. Sueh training to be
appropriate to the e~loyee's job alignment.

1,5 Operational safety

8.5.1 Climbing techniques

ProYlde education and training In climbing·
techniques as appropriate to the employee's
Job assignment. Re'er to annex 0 for recom
mended resources.

8.5.2 Rlgglnganei tr" removal

8.5.2.1 Provide education and training
appropriate to the employee's job assignment
In areas such IS knots and ropes, rigging
techniques. tree strength and weight charac
teriStics, and potential electrlcal hazards.

8.5.2.2 Provide education anes training in the
identification and possible removal 0' danger
ous trees. Such training shall be consistent·
with the requirements of the system
owner/operator and appropriate to the
employee's job assignment.

8.5.2.3 Provide education and training in the
identification of hazardous trees, such training
to be appropriate to the employee'S lob
a.signment.

8.5.3 Hazard communications

Provide education and training necelsary to
comply with federal regulations appropriate to
the employee's job asignment.

1.5.4 Pestlcldl use

Provide education and training necessary to
comply with federal NgUlatlons appropriate to
the employee'. job assignment.
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AnnexC
(Informatlye)

General ufety procedures thlt apply to III tree work
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C.1 Uftlng

B.fore I"tlng Iny weight, the tree work.r
IhouId

a) be sun clear ground II ayallable • the
weight II to b. carried from one place to
another;

·b) decide exactly how the object should be
gralped to Ivold .harp edg.., ellver••
IPIlme,.. or other thing I th8l might cmIH
Injury;

C) make a preliminary 1ft to be lUre the
load can be safely handled;

d) place feet solidly:

.) crouch' as dose to the load as possible
with legs bent at an angle of about 90 D

;

f) keep back as Itralght as possible. It
may be far from vertical but .hould not be
arched;

g) 11ft with the legs. not the back;

h) use a second worker when necessary.

20

Co2 Load handling

Loads should be' handled by the use of skids
and winch equipment; cutting logs Into shorter
lengths lhould be considered.

C.3 Direct IUpervlllon

Direct IUpervlalon .. when a qua'"led Une
clearance tree trtrnmer or a qualified IUpervi
lOr I. pre.ent on the job lite.

C.4 Federal· regulations for nolae levela

The acceptable noise levels as eatabllshed by
the Occupational Safety and H.alth
Administration·may be obtained by consuttlng
29 CFR ,g'0.e5 (lfe annex 0) or by contact·
Ing the following agency;

U.S. Oepartment of Labor
OSHA - Noise Conservation Standards
200 Constitution Ave., NW
Washington, DC 20210

r
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~ All available from tN U.s. Department of labor. OSHA, 200 Constitution Avenue, HW. Washington, DC
2Q201. -
• All available frona National Arborll1 Aaocilltlon. P.O. Box 101'.'Amherst, NH 03031.

AnnexO
(Info rmatlve)

Available reaource8
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- Video programs:

Professkmal "ee care ,atety.

- General requirements;

P.rsonal proteerion;

- Equipment procedures;

- Operational practices;

- Eleerrical hazards and trees;

- Aerial reICue;

- Principles 01 pruning:

- Pruning standards;

ClUppef use and safety;

- BaCk injury prevention program;

Chain saw selection and mainte·
nance;

.Cftain saw use ana safety;

- Ropes. knots and climbing;

Tree wire contaetlgeneral electriCity.

- Written programs:

Home study program In IUtJortaJlture 
Series I & II;

CFR 29 1810.268. TelecolMllnicatlon .

CFR 29 1e10.289. Electric power
generatIon. tlansmlsslon, and di6trlbutlon

CFR 29 1910.331-335. S.fety
EI.ctrlc re~ted tWit practices

CFR 29 1910.1200. Hazard commu
nication

- ~e CFR (transponatlon regulations)

D.3 training program. available from
the National Arborlst Aaaoetatlon 5)

by th

- U.S. Department of Labor - Oa:upational
Safety and Health Administration:

CFR 29 1910.000, Genera' industry

CFR 29 1910.67, Vehicle·mounted
elevating and rotatiltQ work platforms

CFR 29 1910.95. OCCUpational noise
exposure

CFR 29 1910.151. Medicat services
.nd first aid

- Z133.1. TtVe catV op4Iratlon•• utety;

- A300. Standard practice, for Iree"
"rubl and other woody p~nt ~/m.nance

(publication pending);

- A10.14, Requirement, tor aafety betts,
".m...... lanyard', IN,lIn,!), and drop
lines for con-'fllCtlon and lnduatrlal UN;

- A14.1, Ladders - Po""'e wood - safety
requirement,;

- A\4.2. Ladders - Portable metal- safety
tequlrem.nts; ,

- A92.2, Vehicle-mounted elevating and
totatlng aerial devices;

- 8175.1. GlIsoUne powered chain saws 
Safety requirements;

- Z87.1. Practice for occupational and
educational eye and face protection;

- Z89.1, Personnel protection - Pro
tective headgear for Industrial wotters 
R,quirements.

D.1 Applicable American NaUonal
Standarda

D.2 Applicable federal regulatlons 4)
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