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SITE HEALTH AND SAFETY PLAN
Site: PESTICIDE BUILDING DEMOLITION AND SOIL REMOVAL
NAVAL WEAPONS STATION EARLE
Location: - COLTS NECK, NJ
Prepared By: FOSTER WHEELER ENVIRONMENTAL CORPORATION
Date Prepared: FEBRUARY 24,2000
Revision: 0

Project Description: Demolition of Pesticide Building and Removal of Contaminated Soils

Delivery Order #: 0034

Waste Types: ' Solid
Characteristics: Toxic

Status: Active, Military
Background Review: Preliminary
Overall Hazard: Low

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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By their signature, the undersigned hereby certify that this SHSP has been reviewed and approved for
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1.0 INTRODUCTION
1.1 Purpose

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.

1.2 Scope

1.2.1 Objectives

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.

1.2.2 Anticipated Tasks

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

Mobilization and demobilization

Subsurface soil sampling '

Demolition of the Former Pesticide Shop

Clearing and grubbing

Excavation of contaminated soils, including the former septic septic system
Site restoration ' '

1.2.3 Mobilization

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.

1.2.4 Subsurface Soil Sampling .

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 stainiess steel

. HASP0002 : 1
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trowel or hand auger. The samples shall be collected 0 to 1.5 feet below grade. The soil will be
field 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. '

1.2.5 Demolition of the Former Pesticide Shop

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.

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

e Disconnect Electrical Service

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. ‘

e Removal of Transite Roof

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.

¢ Demolition of Building

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
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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.

1.2.6 Clearing and Grubbing

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.

1.2.7 Excavation of Contaminated Soils

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.

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 chlordane concentration of 0.29
mg/l, which is above the criteria for hazardous constituents (0.03 mg/1 ) for chlordane. According
to 40CFR A261.30, wastes exhibiting a TCLP chlordane concentration of 0.03 mg/1 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.

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. |

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. ‘

HASP0002 ‘ 3
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and the area north
of the asphalt parking lot will be excavated to a depth of three to four feet below grade. The

former septic tank, which is fo_ur feet below grade, shall also be excavated to five to six feet below
grade in the immediate area of the tank.

1.2.8 Site Restoration

The excavation shall be backfilled and re-graded after a review of the confirmatory soil laboratory
analytical results. The excavation shall not be backfilled until a review of the confirmatory soil
laboratory analyses determine that all the soils with concentrations of pesticides and herbicides

over the NJDEP Non-Residentia] Cleanup Criteria have been removed and Navy direction is
received.

Certified-clean fill and topsoil will be placed in the e
grade elevations. A tracked bulldozer and a vibrato
compact the fill material. The fil] material shall be p
The final 6 inches of the surface shall be backfilled
Soil and Sediment Erosion Control Plan.

Xcavation to restore the site to the original
ry roller shall be used to place, grade and

1.3 Application .

The SHSP applies.to all personnel involved in the above tasks who wish to gain access to active
work areas, including but not limited to:

Client representatives
Federal, state or local representatives
Foster Wheeler Environmenta] employees and subcontractors

Sub-contractors, if any, will provide activity hazard analysis and discuss them with Foster
Wheeler Environmental prior to mobilization.

1.4 Summary of Major Risks

Operation of heavy equipment
Building demolition
Excavation

Electrocution
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Exposure to pesticide contaminated soils
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2.0 PROJECT ORGANIZATION

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

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

3.0 BACKGROUND AND SITE DESCRIPTION

3.1 Location

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.

3.2 Background and Site Description

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.

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.

HASP0002 6
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40 POTENTIAL HAZARDS

4.1 Properties of Chemical Contamination

Based on previous investigations, the soils are known to be contaminated with pesticides, including
Chlordane, 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 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).

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 of DDT and have similar symptoms of exposure.

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

4.2 Physical 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.

4.3  Biological Hazards

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

HASP0002 7
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Table 4-1

Chemical Data

kS A 4 S RLD X i operties Lo
Chlordane . Blurred vision; confusion; delirium; | CNS, eyes, | Amber colored,
skin skin Ingestion cough; abdominal pain, nausea, | lungs, liver, | viscous liquid with a
Skin Contact vomiting, diarrhea; irritability, tremors, | kidneys pungent,  chlorine-
Skin Absorption | convulsions like odor
VP: 0.00001 mm

DDT 50-29-3 1 mg/m’ 1 mg/m’ Inhalation Irritate eyes, skin; paresthesia tongue, | Eyes, skin, | Colorless crystals or
' " | skin Ingestion lips, face; tremors, apprehension, | CNS, kidneys, | off-white powder
Skin Contact dizziness, confusion, malaise, | liver, PNS with a slight,

Skin Absorption | headache, fatigue; convulsions; aromatic odor

vomiting
HASP0002 8
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5.0 ACTIVITY HAZARD ANALYSES

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. '

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

Mobilization and demobilization
Subsurface soil sampling

Groundwater sampling

Demolition of the Former Pesticide Shop
Clearing and grubbing

Excavation of contaminated soils

Site restoration

6.0 PERSONAL PROTECTIVE EQUIPMENT

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 of PPE required for each task is described in Table 6-1.

HASP0002 9
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TABLE 6-1
PERSONAL PROTECTIVE EQUIPMENT SELECTION

1ization

Mo

Mobilize equipment HH SG STB LWG wC EP as needed | Level D
and supplies

Conduct utility survey HH -~ SG STB LWG wC EP as needed | Level D
Install soil erosion HH SG STB LWG wC EP as needed | Level D
control measures ' ‘

Install high visibility HH SG STB LWG wC EP as needed | Level D

fence for site control
Subsurface Soil Sampling
Collect soil samples HH SG STB Nit, sur | WC, tyvek EP Level D
using Geoprobe : .
Groundwater Sampling .
Collect groundwater HH SG STB Nit, sur | WC, tyvek | EP Level D
samples using '
Geoprobe
Demolition of the Former Pesticide Shop ‘ A

Disconnect electrical HH . SG STB LWG wC EP as needed | Level D
service ,
Remove transite roof HH SG STB LWG, Sur | WC, tyvek EP as needed | Level C with HEPA
cartridges
Demolish building and HH SG STB LWG wC EP Level D

concrete slabs using -
backhoe and hydraulic
hammer

Clearing and Grubbing
Remove trees and _ HH SG, PFS STB LWG WwC EP Level D
brush :

HASP0002 10



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
OB

Collect waste HH SG STB, LWG, sur | WC, tyvek as EP as needed | Level D

classification samples . OB : needed

Collect post-excavation HH SG STB, LWG, sur | WC, tyvek as EP as needed | Level D

samples OB needed

Backfill excavated HH SG - STB, LWG WC, tyvek as EP as needed | Level D

areas OB 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 WwC EP as needed | Level D

Heavy Equipment Decontamination

Decontaminate ’ HH SG, PFS . STB, Nit, Sur | WC, poly EP as needed | Level D

equipment - OB '

HEAD PROTECTION
HH = Hard Hat

HEARING PROTECTION
EP = ear plugs

HAND PROTECTION
LWG = Leather work gloves
Nit = Nitrile

Sur = Surgical

HASP0002

EYE/FACE 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 P100 cartridge
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7.0 AIR MONITORING

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

7.1 Real-Time Air Monitoring

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. ‘

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.

Table 7-1
Real Time Air Monitoring Action Levels

-

Mini Ram Work area; other | < 1.5 mg/m3 Work upwind, use | prevent exposure to
areas if water  for  dust | contaminated dust
determined suppression as
visually : needed; wait for

dust to settle before
continuing work in

area

>1.5mg/m3 | Upgrade to Level C | [ncreased potential for
resplrat.ory exposure to
protection contaminated dusts

HASP0002 12
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7.2 - Frequency and Location of Real-Time Air Monitoring

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

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

Soil Excavatlon‘
Soil Load Out . 30 - 60 minutes

7.3  Integrated Air Monitoring

Integrated air monitoring will noft be conducted during this work activity.
7.4  Data Quality Assurance |
Reference the Master Site Health and Safety Plan.

8.0 ZONES, PROTECTION AND COMMUNICATION
Reference the Master Health and Safety Plan.

9.0 MEDICAL SURVEILLANCE PROCEDURES
Reference the Master Health and Safety Plan.

10.0 SAFETY CONSIDERATIONS

Referencé the Master Health and Safety Plan.

11.0 WASTE DISPOSAL PROCEDURES

Reference the Master Health and Safety Plan.

12.00  EMERGENCY RESPONSE PLAN

Reference the Master Health and Safety Plan.

HASP0002 13



13.0 TRAINING
Reference the Master Health and Safety Plan..
14.0 LOGS, REPORTS AND RECORD KEEPING

Reference the Master Health and Safety Plan.

HASP0002 14
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15.0 FIELD PERSONNEL REVIEW

Name (Print and Sign)

HASP0002
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U.S. Army Corps of Engineers, 1996, Safety and Health Requirements Manual; EM 385-1-1.

U.S. Department of Labor, Occupational Safety and Health Administration, 1989, 29 CFR Part
1910 Hazardous Waste Operations and Emergency Response, draft rule, March 6, 1989;

Construction Industry Standards, 29 CFR 1926; and General Industry Standards, 29 CFR 1910.

U.S. Environmental Protection Agency, Standard Operating Safety Guides; July 1988.

U.S. Environmental Protection Agency, no date, Response Safety Decision-Making; Course
Manual, Office of Emergency and Remedial Response, Hazardous Response Support Division.
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APPENDIX A

ACTIVITY HAZARD ANALYSES
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ACTIVITY HAZARD ANALYSIS

Project: Former Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Mobilization

1. Mobilize equipment and supplies (Hazards | {  Back Injuries 1. Site personnel will be instructed on proper lifling techniques; mechanical devices should
and controls 1 - 8 apply) be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.

2. Conduct utility survey (Hazards and controls | 2.  Slips/Trips/Falls 2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark
2,3,5,6apply) ) and repair if possible tripping hazards.
3. Install soil erosion control measures (Hazards | 3.  Dropped Objects 3. Steel toe boots meeting ANSI Standard Z41 will be worn.
and controls 1 — 8 apply) '
4. Layout excavation and work areas (Hazards | 4. Noise 4.  Hearing protection will be wom with a noise reduction rating capable of maintaining
and controls 1 - 8 apply). 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. Install high visibility fencing for site control | 5.  Exposure to temperature extremes 5. Controls will be implemented to minimize exposure to temperature extremes including
(Hazards and controls 1 - 8 apply) . work rest regimens, warm or cool rest areas, protective clothing, and minimize exposure
time.
6.  Eye Injuries 6. - Safety glasses meeting ANSI Standard Z87 will be worn.
7.  Pinch/Cut/Smash 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.  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. :

Inspections will be performed on equipment prior to each use.

1. Heavy Equipment 1 1. Personnel have read and comply with SHSP

2. Appropriate PPE 2. Inspections will be performed on PPE prior to each use. 2. Site specific training

3. First Aid Kits 3. Monthly iUSPCCﬁO"S.Wi” tfc performed on first aid Kits. 3. Qualified operators will be used for equipment operation

4. Portable Eyewash 4. Portable cye wash will be inspected monthly 4. At least two individuals on-site will have current CPR, First aid and bloodbome pathogen
5. Fire Extinguishers 5. Monthly inspections will be performed on fire extinguishers. training

6. Hand and Power Tools 6. Hand and power tools will be inspected before each use. 5. Instruct personnel on proper use of fire extinguishers

7. Hay bales and silt fence 6. Hand and power tools will be used according to manufacturer’s directions
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ACTIVITY HAZARD ANALYSIS

Project: Former Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ

Activity: Subsurface Soil Sampling

s POTENTIAL HAZARDS

1. Collect soil samples using hand augers | | Back Injuries 1. Site personnel will be instructed on proper lifting techniques; mechanical devices should

(Hazards and controls 1 - 12 apply) . : be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.

2. Slips/Trips/Falls 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. Dropped Objects- 3. Steel toe boots meeting ANSI Standard Z41 will be womn.

4.  Noise . 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 muftlers

5. Exposure to temperature extremes 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.  Eye Injuries 6.  Safety glasses meeting ANSI Standard Z87 will be womn.
7. Pinch/Cut/Smash 7. Cut resistant kevlar work gloves will be wom 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.  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.

9. Chemical Exposure 9.  Appropriate protective clothing per Table 6-1 will be wom 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.

Inspections will be performed on equipment prior to each use. Personnel have read and comply with SHSP

Appropriate PPE

1. 1. 1.
2. First Aid Kits 2. Inspections will be performed on PPE prior to each use. 2. Site specific training
3. Portable Eyewash 3. Monthly inspections will be performed on first aid kits. 3. Qualified operators will be used for equipment operation
4. Fire Extinguishers 4. Portable eye wash will be inspected monthly 4. At least two individuals on-site will have current CPR, First aid and bloodbome pathogen
5. Hand Tools 5. Monthly inspections will be performed on fire extinguishers. training
6.  Air Monitoring Equipment 7. Hand tools will be inspected before each use. 5. Instruct personnel on proper use of fire extinguishers

8. Air monitoring equipment will be pre and post calibrated | 6. Hand tools will be used according to manufacturer’s directions

according to manufacturers recommendations. 7. Only qualified individuals will use air monitoring equipment.
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ACTIVITY HAZARD ANALYSIS

Project: Former Pesticide Shop Demolition and Soil Excavation

Activity: Demolition of the Former Pesticide Shop

Location: Naval Weapons Station Earle, Colts Neck, NJ

OTENTIAL HAZARDS

1. Disconnect electrical service (Hazards and
controls 1, 2,4 -9, 13 apply)

Back Injuries

Site personne! 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. Remove transite roof [work will be conducted
by qualified subcontractor] (Hazards and
controls | - 12 apply)

Stips/Trips/Falls

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. Demolish building and concrete slabs using
backhoe and hydraulic hammer (Hazards and
controls 1 - 12 apply)

Vehicular Traffic

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

Overhead Hazards

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.

Dropped Objects

Steel toe boots meeting ANSI Standard Z41 will be worn.

Noise

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

Temperature extremes

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.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be wom.

Hand and Power Tools

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

Fire

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 of static electricity.

Pinch/Cut/Smash

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.

HASP0002

Heavy Equipment

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 personne! 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.

Electrocution

All equipment will be locked out/tagged out in accordance with EHS 6-4. Electrical
work will be conducted by a licensed electrician
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Project: Former Pesticide Shop Demolition and Soil Excavation
Activity: Demolition of the Former Pesticide Shop

Location: Naval Weapons Station Earle, Colts Neck, NJ

POTENTIAL HA

'REQUIREM

Appropriate PPE

Qualified operators will be used for equipment operation .
At least two individuals on-site will have current CPR, First aid and bloodbome pathogen
training

Instruct personnel on proper use of fire extinguishers

Hand and power tools will be used according to manufacturer’s directions

Fire Extinguishers
Hand and Power Tools
Heavy Equipment

{ Inspections will be performed on equipment prior to each use. 1. Personnel have read and comply with SHSP
First Aid Kits Inspections will be performed on PPE prior to each use. 2. Site specific training
Portable Eyewash Monthly inspections will be performed on first aid kits, 3.
4,

Portable eye wash will be inspected monthly

Monthly inspections will be performed on fire extinguishers.
Hand and power tools will be inspected before each use.
Heavy equipment will be inspected daily, prior to use
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PN B LN~
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" ACTIVITY HAZARD ANALYSIS

Project: Former Pesticide Shop Demolition and Soil Excavation . ’ Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Clearing and Grubbing :

[ 1. Remove trees and brush using chain saws, | . Back Injuries 1. Site personnel will be instructed on proper lifting techniques; mechanical devices should
hand saws (Hazards and controls 1 - 10 apply) be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.
2. Chip vegetative material (Hazards and { 2. Slips/Trips/Falls 2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark
controls 1 - 10 apply) 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. Personne! 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.

5. Dropped Objects 5. Steel toe boots meeting ANSI Standard Z41 will be worn.

6. Noise ’ 6.  Hearing protection will be wom 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

7.  Temperature extremes 7. 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.

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

9. Fire 9. ABC type fire extinguishers shall be readily available; no smoking in work area; all

' . _ equipment will be tured off during refueling; gasoline containers will be grounded to
prevent build up of static electricity.

10. Pinch/Cut/Smash 10. 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 wom while
working with chipper. Leather chaps, rated for the chain saws to be used, will be wom
during chain saw use.

11.  Hand and Power Tools 11.  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.

QUIPMENT USED :

Inspections will be performed on equipment prior to each use.

1. Appropriate PPE 1. 1. Personnel have read and comply with SHSP
2. First Aid Kits 2. Inspections will be performed on PPE prior to each use. 2. Site specific training )
3. Portable Eyewash 3. Monthly inspections will be performed on first aid kits. 3. Qualified operators will be used for equipment operation
4. Fire Extinguishers’ 4. Portable eye wash will be inspected monthly 4. At least two individuals on-site will have current CPR, First aid and bloodborne pathogen
5. Hand and Power Tools 5. Monthly inspections will be pe_rformed on fire extinguishers. training
6. Hand and power tools will be inspected before each use.. 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

Project; Former Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Excavation of Contaminated Soils

POTENTIAL HAZARDS . CTIVE MEASURES/CONTROLS ./

1. Excavate soil (Hazards and controls 1 — 14 | | Back Injuries 1. 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 1 — 14 | 2. Slips/Trips/Falls ‘ 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 1,2, 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 1,2, 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 1 — 13 apply)

6. Noise 6.  Hearing protection will be wom 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 mufilers

7.  Temperature extremes 7.  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. ’

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

11.  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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Project: Former Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Excavation of Contaminated Soils

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 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 linear feet.

13. Hand and Power Tools 13. 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.

14.  Chemical Exposure 14.  Appropriate protective clothing per Table 6-1 will be wom 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.

: INSPECT lON REQU]REMENTS

" TRAINING REQUIREMENTS

_EQUIPMENT USED, .

lnspecnons will be performed on equipment prior lo each use. Personnel have read and comply with SHSP

Heavy Equipment 1.

Appropriate PPE Inspections will be performed on PPE prior to each use. 2. Site specific training

First Aid Kits Monthly inspections will be performed on first aid kits. 3. Qualified operators will be used for equipment operation
4.

Portable eye wash will be inspected monthly At least two individuals on-site will have current CPR, First aid and bloodborne pathogen
Monthly inspections will be performed on fire extinguishers. training

Hand and power tools will be inspected before each use. Instruct personnel on proper use of fire extinguishers
6. Hand and power tools will be used according to manufacturer’s directions

Portable Eyewash
Fire Extinguishers
Hand and Power Tools

pmawn -
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ACTIVITY HAZARD ANALYSIS

Project: Former Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ

Activity: Site Restoration

1. Backfill excavated areas with common fill
(Hazards and controls [ — 13 apply)

1. - Back Injuries

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. Compact areas (Hazards and controls 1 — 13
apply)

2. Slips/Trips/Falls

Maintain work areas safe and orderly; unloading areas should be on even terrain; mark

and repair if possible tripping hazards.

3. Place top soil (Hazards and controls 1 — 13
apply)

3. Vehicular Traffic

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

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

4.  Overhead Hazards

Personnel will be required to wear hard hats that meet ANSI Standard 789.1. 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

Steel toe boots meeting ANSI Standard Z41 will be wom.

6. Noise

Hearing protection will be wom 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

7.  Temperature extremes

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.

8. EyeInjuries .

Safety glasses meeting ANSI Standard Z87 will be worn.

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

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

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 of static electricity.

11. Pinch/Cut/Smash

Cut resistant kevlar work gloves will be womn 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

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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Project: Former Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Site Restoration

ROTECTIVE MEASURES/CONTROLS

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 linear feet.

13. Hand and Power Tools 13.  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.

Heavy Equipment Inspections will be performed on equipment prior to each use.

1. 1 1. Personnel have read and comply with SHSP

2. Appropriate PPE 2. Inspections will be performed on PPE prior to each use. 2. Site specific training

3. First Aid Kits 3. Monthly i"SPCCliOHS_Wi” b'e performed on first aid Kits. 3. Qualified operators will be used for equipment operation

4. Portable Eyewash 4. Portable eye wash will be inspected monthly 4. At least two individuals on-site will have current CPR, First aid and bloodbomne pathogen
5. Fire Extinguishers 5. Monthly inspections will be performed on fire extinguishers. training

6. Hand and Power Tools 6. Hand and power tools will be inspected before each use. 7. Instruct personnel on proper use of fire extinguishers

8. Hand and power tools will be used according to manufacturer’s directions
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ACTIVITY HAZARD ANALYSIS

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

1. Pressure wash heavy equipment and | 1. Back Injuries . 1. Site personne!l will be instructed on proper lifting techniques; mechanical devices should
" accessories (Hazards and controls | — 13 apply) . be used to reduce manual handling of materials; team lifting should be utilized if
mechanical devices are not available.
2. Slips/Trips/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 womn 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.  Steam/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 shiclding 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 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.
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 performed; remove broken or damaged tools from service;
use the tool for its intended purpose; and use in accordance with manufacturers
. . instructions.
: 11.  Eye Injuries 11.  Safety glasses meeting ANSI Standard Z87 will be womn.
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 of static electricity.
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Project: Former Pesticide Shop Demolition and Soil Excavation Location: Naval Weapons Station Earle, Colts Neck, NJ
Activity: Heavy Equipment Decontamination

[ POTENTIAL IAZARD

13. Heavy Equipment Operation 13.
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 wiil 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.

1. Hand and Power Tools 1. Initial inspection of heavy equipment will be performed upon | |, Personnel have read and comply with HASP.
2. Heavy Equipment arriving on-site. 2. . Personnel will receive site specific training.
3. Appropriate PPE 2. Pressure washers will be inspected daily, prior to each daysuse. | 3. Only qualified operators can operate heavy equipment or vehicles.
4.  Pressure Washer 3. Hand and power tools will be inspected prior to each days use. 4. Personnel have knowledge of proper use of hand and power tools.
4. PPE will be inspected before and after cach use. 5. Atleast | individual on-site will have current CPR and first aid training.
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APPENDIX B

SITE LOCATION MAPS
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DUST EXPOSURE CALCULATION WORKSHEET
% 5%

NWS Earle

Exposure
Chemical Limit

{mg/m3)
Aluminum 5
Antimony 0.5
Arsenic 0.01
Barium 0.5
Beryllium 0.002
Cadmium 0.005

1

Chlordane 0.5
Chrome (hex) 0.01
Cobalt 0.02
Copper 1
Cyanides 5
Endosulfan 0.1
Fluorides 2.5
Lead 0.05
Manganese 1
Mercury 0.05
Nickel 1
Oil Mist 5
PCBs 0.5
PNAs 0.2
Phthalates 5
RDX _ 1.5
Selenium 0.2
Silica 0.05
Silver 0.01
Thallium 0.1
Tin 2
Titanium 10
Trinitrobenzene 0.07
Trinitrotoluene 0.5
Vanadium 0.05
Zinc 5

Dust Exposure Level at Mixture PEL =

i SitCe =
T Dust'Quotient
, mgim3 levelllimi
1.25E+15 2.00E-
1.25E+14 2.00E-09
2.5E+12 1.00E-07
1.25E+14 2.00E-09
5.E+11 5.00E-07
1.25E+12 2.00E-07
2.5E+14 1.00E-09
1.67 1.50E +05
2.5E+12 1.00E-07
5.E+12 5.00E-08
2.5E+14 1.00E-09
1.25E+15 2.00E-10
2.5E+13 1.00E-08
6.25E+14 4.00E-10
1.25E+13 2.00E-08
2.5E+14 1.00E-09
1.25E+13 2.00E-08
2.5E+14 1.00E-09
1.25E+15 _2.00E-10
1.25E+ 14 2.00E-09
5.E+13 5.00E-09
1.25E+15 2.00E-10
3.75E+14 6.67E-10
5.E+13 5.00E-09
1.25E+13 2.00E-08
2.5E+12 1.00E-07
2.56E+13 1.00E-08
5.E+14 5.00E-10
2.5E+15 1.00E-10
1.75E+13 1.43E-08
1.25E+ 14 2.00E-09
1.25E+13 2.00E-08
1.25E+ 15 '2.00E-10
Sum 1.50E +05
1.667
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American Approval of an American National Standard requires verification by ANS|
. that the requirements for due process, consensus, and other criterta for
National approval have been met by the standards developer.

Standard Consensus is established when, in the judgment of the ANSI Board of
Standards Review, substantial agreement has been reached by directly
and materially atfected interests. Substantial agreement means much more
than a simple majority, but not necessarily unanimity. Consensus requires
that all views and objections be considered, and that a concerted effort be
made foward their resolution. )

The use of American National Standards is completely voluntary; their
existence does not in any respect preciude anyone, whether he has approved
the standards or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and
will in no clrcumstances give an Interpretation of any American National
Standard. Moreover, no person shall have the right or authority to issue an
interpretation of an American National Standard in the name of the American
Nationa! Standards Institute. Requests for interpretations should be ad-
dressed to the secretariat or sponsor whose name appears on the titie page
of this standard.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American Nationa! Standards
Institute require that action be 1aken periodically to reatftirm, revise, or
withdraw this standard. Purchasers of American Nationa! Standards may
recelve current information on all standards by calling or writing the American
Nationa! Standards institute.

Published by

American National Standards institute
11 West 42nd Street, New York, New York 10036

Copyright © 1994 by American National Standards Institute
All rights reserved.

No part of this publication m Be reproduced in any
form, in an electronic retrieval system or otherwise,
without prior written permission of the pubiisher.

Printed In the United States ot America
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Foreword (This foreword is not part of American National Standard 2133.1-1994.)

This standard was deveioped under the procedures ot the American
National Standards Institute by Accredited Standards Committee on Safety
in Tree Trimming Operations, Z133. The secretariat of the Z133
Committes is held by the Intemational Society of Arboricutture.

Accredited Standards Committee 2133 was organized on April 4, 1868, in
response to efforts by Mrs. Ethel M. Hugg of Johnstown, NY. Mrs. Hugg's
son had died while trimming trees, and this tragic incident caused her to
write to federal and state authorities, and to various safety organizations, in
ulvmenpt to have measures initiated that would make tree trimming safer.

The Z133 Committee was organized with the National Arborist Assoclation
as secretariat. Committee delegates included representatives of industry,
labor, the academic community, government, equipment manutacturers,
insurance carriers, and other interested experts. The Intemnational Shade
Tree Conference became the secretariat of the committee in November
1969. In 1975, the Intemnational Shade Tree Conference was renamed the
internationa! Society of Arboriculture.

Five subcommittees were formed to develop specific portions of the original
standard. Each subcommittee prepared and edited material in its area of
concem: the material was then combined and submitted to the full committee
for review. One of the subcommittees aiso met with representatives of the
Occupational Safety and Health Administration, U.S. Department of Labor.

An initial draft was submitted for committee ballot on March 2, 1871. A
revised draft was unanimously adopted by the commitiee on July 14, 1971,
and was approved as an American National Standard on December 20, 1972.

The 2133 Committee continued to monitor tree-trimming safety perfor-
mance, providing Interpretation and clarification of the intent of the
requirements. Portions of the safety standard were adopted by the
Occupational’ Safety and Health Administration under the
“Telecommunications” Safety and Health Standard 29CFR Part 1910 -
Federal Register, Volume 38, No. 166, August 28, 1973.

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

To clarify and acknowledge additional changes to the standard, the commit-
tee initiated consideration of other revisions at three meetings held March
25, 1981, October S, 1981, and March 24, 1982, at the U.S. Depantment of
Labor Buliding, Washington, DC. After proper discussion and balioting, the
committee approved the second revision on March 24, 1882. On August 23,
1982, the second revision was approved as an American National Standard.

In July 1987, the committee voted to adopt several changes in the 1982
standard. These changes were made owing to increased technology and
understanding of safe working practices related to tree care. The commit-
tes approved the final content and editorial changes on September 16,
1987. The standard was approved by the American Nationa! Standards

Institute on November 23, 19§7.

Copyright by the AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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The 1954 revision incorporates changes based on increased technology and

understanding of safe working practices related 10 tree care- as well as the

OSHA 1910.269 standard released in January 1994. The committee approved

the tinal content and editorial changes on April 27, 1994. The standard was -
approved by the American National Standards institute on August 1, 1894.

The 2133 Committee will continue to be available for interpretation or clari-
fication of the intent of the requirements in the standard and for any adjust-
ments or revisions of the standard.

There are four annexes in this standard. Al four are informative and not
considered part of this standard.

Suggestions for improvement of this standard will be weicome. They
should be sent to the International Society of Arboricutture, P.O. Box GG.
6 Duniap Ct., Savoy, IL 61874.

This standard was processed and approved for submittal to ANSI by the
Accredited Standards Committee on Safsty in Tree Trimming Operations,
Z133. Committee approval of the standard does not necessarily imply that
all committee members voted for ts approval. At the time it approved this
standard, the 2133 Committee had the following members:

Gerald Duke, Chair

Robert Felix, Vice-Chair

William P. Kruidenier, Secretary
Marion Feller, Recording Secretary

A‘ Name of Representative
Richard Abbott

Jof Satzman (Al.)
Craig Regelbrugge
George Klinger

Organization Represented
ACRT, Inc.

American Association of Nurserymen.
Amaerican insurance Association....

Asplundh Tree Expert Company Jamaes Allard
California Arborist Association. Don Blair
The F.A. Bartlett Tree Expert Company........cccocmerieamrennnne Patrick Flynn

Edward J. Johnson
....Thomas O'Rourke
M. C. Mingoia (Alt.)
i Hersche! C. Hale (AlL.)
international Brotherhood of Electrical Workers..................Stanley Hubbard
James Ozzello (AlL.)

The Davey Tree Expert Company
Edison Electric Institute ... -

international Society of Arboriculture

David C. Shaw

National Arborist Association

William P. Kruidenier (Al.)
Robert Falix

Pacific Coast Electric Association

John Hendricksen (AR.)
Steven Alvarez

- Sacramento Municipal Utility Distriet .............. s
Southeastern Public Service Corporation..........ccceeeeen.ene

U.S. Department of Interior.........

AJim Sweeney

...Don Baetge

). Daniel Sullivan, Sr.

U.S. Depariment of Labor - .

David Wallis

Chap Pierce {AlL)
Marcia Snead

- U.S. Forest Service .

Robert F. Wilson (AN.)
.Thomas D. Mayer

Utility Arborist Association

S. Date Crutchtield (AlL)

Hono Members .......occonee Mrs. Ethel Hugg
.""Y Gordon S. King
Robert Herder
individus! Members

#. Dennis P. Ryan ill
Vincent D. Morabit
Mark Tobin

i
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AMERICAN NATIONAL STANDARD

ANSI 2133.1-1004

American 'National Standard
for Tree Care Operations —

~Pruning, Trimming, Repairing, Maintaining, and
Removing Trees, and Cutting Brush -

Safety Requirements

1 Scope, purpose, and application

1.1 Scope

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

1.2 Purpose

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 part.

1.3 Application

This standard is intended to apply to any
employer engaged in the business, trade, or
performance of tree pruning, trimming, repair-
ing, 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.

2 Normative references

The following standards contain provisions
which, through reference in this text, consti-
tute provisions of this American National
Standard. At the time of publication, the edi-
tions indicated were valid. All standards are
subject to revision, and parties to agreements

based on this American National Standard are
encouraged to investigate the possibility of
applying the most recent editions of the stan-
dards indicated below.

Because of the many specialized operations
utilized during professional tree care opera-
tions, H must be emphasized that exceptions
to provisions of these standards may be
acceptable and may require a flexible and/or
applicability jusgment decision for these pro-
fessional operations. .

ANSI A10.14-1991, Requirements for safety
belts, harnesses, lanyards, lifelines, and drop
lines for construction and ingustrial use

~ ANSI A14.1-1982, Ladders - Portable wood ~

Salety requiraments

ANS! A14.2-1990, Ladders - Portable metal -
Safety requirements

ANS! A1264.1-1989, Safety requirements for
workplace ticor and wall openings, stairs and
railing systems

ANS! B175.1-1991, Power tools — Gasoline-
powered chain saws — Safety requirements

ANS! 287.1-1989, Practice for occupational
and educational eye and face protection

ANS| 288.2-1992, Practices for respiratory
protection

ANS! 289.1-1988, Personne! protection —
Protective headware for industrial workers —
Requirements

ANSUSIA AS2.2-1850, Vehicle-mounted ele-
vating and rotating aerial devices

Thle 29, part 1910, subparti ¥

1) Available from U.S. Department of Labor, OSHA, 200 Constitution Avenue, NW, Washington, DC 20201.

Copyright by the AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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29 CFR 1910269, Elsctric power generation,
transmission, and distribution)

Cordage institute specifications?

3 Definitions _

3.1 approved: Acceptable to the federal,
:t'::‘e. or focal enforcing authority having juris-
on.

3.2 compsetent person: One who is apablo
of identitying existing and predictable hazards

in the surroundings or working conciitions which

are unsanitary, hazardous, or gangerous to
employees, and who has authorization to take
prompt comrective measures to efiminate them.

3.3 drop started: The act of starting a chain
saw by pushing the saw away from the body
with one hand while simultanecusly pulling on
the starter cord handle with the other.

3.4 electrical conductor: Any overhead or
underground electrical device, Including com-
munications wires and cables, power lines,
and other such facilities.

3.5 electrical hazard: An electrical hazard
exists when a worker, & 1ool, or any conduc-
tive object is closer than 10 ft (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 each kilovolt
over-50 kV. When an electrical hazard exists,
minimum clearances shal! be maintained and
only qualitied line-clearance iree trimmers of
qualified line-clearance tree trimmer trainees
shail perform the work.

3.6 tfalss crotch for a climbing line: A 5/8-
in shackle (clevis) with a minimum breaking
strength of 5000 b (22.2 kN) supporied by a
line equal to the minimum requirements of a
climbing line. The pin In the shackle (clevis)
shall be secured in a positive manner (by sate-
ty wiring the pin in place or securing the pin in
place with a cotter pin). In place of & shackle,
a 1/2-in rope pulley with & minimum breaking
strength of 5000 b (22.2 kN) may be used.’

3.7 improved crotch: Any tight of V-ghaped
tree crolch that has been aftter&d so as to
aflow the climbing line to move freely.

3.8 leg pr tection: Garment designed to
provide protection to the legs during chain
saw operations.

3.9 line-clearance tres trimming: The
pruning, trimming, or removal of trees or
brush growing or existing in proximity to elec-
trical conductors (as defined above) tor the
purpose of preventing such growth from inter-

. fering with the facilities involved.

3.10 personne! lanyard (buck strap, flip
tins): A short line or strap designed as a
climbing aid. '

3.11 proximity: Within 10 #t (3.05 m) of
energized overhead conductors rated 50 kV
phase-to-phase or less; for overhead conduc-
tors rated over 50 kv phase-to-phase, the
minimum clearance ghall be 10 ft + 4/10 In
(3.05 m + 10 mm).

3.12 prusik knot: Sliding friction knot tied
by passing one end of a prusk loop around a
standing line (such as a climbing line placed
in a tree) and through the other end of the
loop two or three times. The knot or splice
used to form the prusik loop shoukd be kept
out of the knot. The free end of the loop is
pulled to form and tighten the knot.

3.13 prusik loop: Endless loop of rope that
meets the minimum strength criteria for a
climbing line. It may be spliced to torm an
endless loop or tied with a sultable knot.

3.14 qualified person: One who, by pos-
session of a recognized degree, certificate, or
professional standing, or who, by extensive
knowledge, training, and experience, has suc-
cessiully demonsirated his/her abllity to solve
or resolve problems relating to the subject
matter, the work, or the project.

3.15 qualitied line-clearance tree trimmer:
A tree worker who, through related training
and on-the-job experience, Is familiar with the
hazaras in line ciearance and has demonstrat-
ed his/her ability in the performance of the
special techniques involved. This qualified
person may or may not be currently employed
by a line-Clearance contractor.

3.16 qualitied line-clearance tres trimmer
trainee: Any worker undergoing line-clear-
ance tree-trimming tralning, who, in the course
of such training, is familiar with the hazards in
{ine clearance and has demonstrated ability in

2 Avallable from the Cordage Institute, 350 Lincoin Street, Hingham, MA 02043.

2
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the performance of the special techniques
involved. Such trainees shall be under the
direct supervision of qualliied personnel.

3.17 qualttied personnel: Any worker who
by reason of training and experience has
demonstrated the ability to perform dulies

- gafely and, where required, is properly licensed

in accordance with federal, state, or local laws
and reguiations.

3.18 quailfied tres worker: A worker who,
through related training and on-the-job expe-
rience, is familiar with the hazards of prun-
ing, trimming, repairing, maintaining, or
removing trees, with the equipmacnt used in
such opersations, and has demonstrated abiii-
ty in the performance of the special tech-
niques involved.

3.19 qualified tree worker tralnes: Any
worker undergoing on-the-job training who, in
the course of such training, is familiar with the
hazards of pruning, trimming, repairing, main-
taining, or removing trees, and with the equip-
ment used in such operations, and has
demonstrated ablility in the performance of the
special techniques involved. Such trainees
shall be under the direct supervision of quali-
fied personnel.

3.20 shall: As used in this standard,
denotes &8 mandatory requirement.

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

3.22 system operatorfowner: The person

or organization that operates or controis the

fectrical conductors invoived.

3.23 taut-line hitch: A hitch used for secur-
ing all workers aloft to their climbing line, and
consisting of sither one or two wraps over two
wraps. All wraps should go in the same direc-
tion. This standard does not exclude the use
of a prusik loop or a mechanical ascender in
tieu of a taut-line hitch.

3.24 tied In: The term that describes a tree
climber whose climbing line has been properly
crotched and attached o the saddle and
whose taut-line hitch is tied.

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

NOTE - A glossary of additional terms is given in
annex A.

ANS! 2133.1-1994
4 General safety requirements

4.1 General

4.1.1 Equipment and devices shall conform
with the requirements of this standard and
shail be properly maintained.

4.1.2 Employers shall instruct their employ-
ees in the proper use of ali equipment provid-
od for them and shall require that safe work-
ing practices be followed. A job briefing, work
procedure, and assignment ghall be worked
out carefully before any tree job is begun.

413 Al equipment, including ropes and
fines, upon which the worker must rely for

salety, shall be inspected and property main-
tained by the worker each day before use.

4.2 Personal protective equipment

4.2.1 Personal protective squipment as out-
fined in 4.2 shall be required where there is a
reasonable probability of injury or Riness that
can be prevented by such protection.

4.2.2 Head protection shali be worn by work-
ers engaged in tree operations. It shall con-
form to the applicable provisions of ANSI
289.1. Class B heimets shall be worn when
working in proximity to an electrical conduc-
tor, in accordance with ANS! 289.1. The tree
worker shall not place reliance on the dielec-
tric capabilities of such helmets.

4.2.3 Respiratory protection when required
ghall conform to the applicable provisions of
ANSI 288.2.

4.2.4 Eye and face protection when required
shall comply to applicable provisions of ANSI
287.1.

42.5 Employees shall wear clothing and
footwear as approved by employer appropri-
ate to the work location and condition.

4.2.6 Leg protection shouid be worn while
operating a chainsaw during ground opera-
tions.

42.7 Tree climber's saddles as specitied in
ANS! A10.14 sha!l be wom to protect climbers
above ground level.

428 Tree climbing saddies shall have
dropped forged support dee rings. Additional
support can be provided with dee rings on the
walst for use with a lanyard. Snaps used in

Copyright by the AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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climbing shall bo the seli-ciosing type with a
minimum breaking strength of 5000 Ib.

429 Carabiners shail not be usad to tie the

climbing fine into the saddie, uniess the carabin-

or meets the minimum standards for rope
snaps, and is designed such that R cannot unin-
tentionalty be opened during work operations.

4.2.10 Clmbing lines shall have a minimum
diameter of 1/2 in (12 mm) and be constructed
of a synthetic fiber, with a minimum nominal
breaking strength of 5400 Ib (24 kN) when
new or of equivalent or greater strength and
durability. Maximum working slongation (elas-
ticity) shall not exceed 7 percent at a load of
840 1b (10 percent minimum breaking

- strength). Climbing lines shall be identified by

the manufacturer as suitable for tree climbing.
Prusik lcops and lanyards shall meet the mini-
mum strength standards established for climb-
ing lines. Climbing lines ghail not be spliced to
effect repair.

4.2.11 Tree climbing saddles and lanyards
ghall not be weakened by punching extra holes
in them. Al rope splicing shall be in accor-
dance with Cordage Institute specitications.

NOTE ~ The Cordage institute specifications that
are necessary for this requirement are determinad
by the size of the rope being used. Contact the
rope manufacturer for more specific information,

4.2.12 Climbing lines, lanyards, or prusik

loops shall not be used to lower fimbs or other
parts of trees.

4.3 First ald and rescue procedures

4.3.1 A physician-approved first-aid kit ade-
Quately stocked and maintained shall be pro-
vided by the employer when and where opera-
tions are being carried on. Each employee
shall be instructed in lis use.

4.3.2 All empioyees shall be instructed in

‘Identitfication of, and preventive measures

relating to, common poisonous plants such as
poison Ivy, poison oak, and poison sumac.

4.3.3 Aerial rescue procedures for employ-
ees working above ground, shall be established
by the employer, and the employees trained
accordingly. Under emergency conditions, any
reasonable method of rascue may be used.

4.3.4 Employees should be instructed in car-
diopuimonary resuscitation (CPR) and first aid.

4
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4.4 Tratfic contr |

4.4.1 Effective means for control of pedestri-
an and vehicular traffic shall be instituted on
every job site where necessary following U.S.
Depariment of Transportation (DOT) Standards
and Guidelines Work Zone Traflic Controls, or
applicable statelocal laws and regulations.

4.4.2 Tratiic-control devices used In tree
operations shall conform to the applicable fed-
eral and state regulations.

.5 Fire protection

4.5.1 Gasoline-powered equipment shall be
refueled only after the engine has been
stopped. Any spilied fue! shall be removed
from the equipment before restarting.

4.5.2 Gasoline-powered equipment shail not
be operated within 10 ft (3.05 m) of any refu-
eling operation or any area in which refueling
has recently taken place.

4.5.3 Flammable liquids shall be stored,
handled, and dispensed only rom approved
safety containers.

4.5.4 Smoking shall be prohibited when han-
dling or working around any flammable liquid.

4.5.5 Workers wearing clothing on which
flammable liquid has been spilled shall aveid
open flame and other sources of ignition, and
change the contaminated ciothing as soon as
possible.

4.6 Noise

When employees are assigned to work in
areas in which noise levels exceed acceptable
standards, as established by federal regula-
tions, 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 ghall
wear effective hearing-protective equipment
as provided by the employer.

5 Electrical hazards

8.1 General

Al overhead and underground electrical con-
ductors and a!l communication wires and
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cables shall be considered to be energized

with potentially fatal vottages.

:;:;1 Every treeworker ghall be instructed

- @ direct contact is made when any part
of the body touches or contacts an ener-
pized conductor or other energized electri-
cal fixture or apparatus;

- an indirect contact is made when any
part of the t:.dy touches any object in con-
tact with an energized electrical conductor
or other eneargized fixture or apparatus;

- an indirect contact can be made
through conductive tools, tree branches,

trucks, equipment, or other conductive

objects, or as a result of communication
wires and cables, fences, or guy wires
being accidentally energized;

- electric shock will occur when a tree
worker, by either direct or indirect contact
with an energized conductor, energized
tree limb, tool, equipment, or other object,
provides a path for the flow of electricity to
a grounded object or to the ground tself.
Simultaneous contact with two energized
conductors will also cause electric shock
that may resuft in serfous 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 behalt of, or
employed by, the sysiem operator/owner.

5.2 Working In proximity to electrical haz-
srds

8.2.1 An inspection shall be made by a qual-
itied tree worker to determine whether an
electrical hazard exists before climbing, or
otherwise entering, or periorming any work In
the tree.

§.2.2 Only a qualified line-clearance tree
trimmer or qualilied line-clearance tree trim-
mer trainee shall be assigned to the work it it
is found that an electrical hazard exists. A
trainee shall be under the direct supervision
of a qualitied line-clearance tree trimmer.

6.2.3 There shall be & second qualified line-
clearance tree trimmer or fine-clearance tree
trimmer frainee within vision or voice commu-
nication during line-clearing operations aloft

ANSI| Z133.1-1994

when the Une-clearance tree trimmer or line-
clearance tree trimmer trainee must approach
more closely than 10 tt (3.05 m) to any con-
ductor or electrical apparatus energized in

" axcess of 750 V or when

- branches or limbs being removed can-
not first be cut (with a pole pruner/pole
saw) sufficiontly clear of the conductors
and apparatus so as to avoid contact;

- roping is required to remove branches or
- Himbs from such conductors or apparatus.

This does not apply to utility workers engaged
in tree trimming incidental to their normal
occupation.

8.2.4 Line-clearance tree trimmers and line-
clearance tree-trimmer trainees ghall maintain
the clearances from energized conductors
given in table 1.

$.2.5 Al other tree workers shall maintain a
minimum clearance of 10 ft (3.05 m) trom
energized conductors rated 50 kV phase-to-
phase or less; for conductors rated over 50 kV
phase-to-phase, the minimum clearance shali
be 10 ft + 4/10 in (3.05 m + 10 mm) for each
kitovolt over 50 kV.

8.2.6 Branches hanging on a conductor may
be removed using nonconductive equipment.

§.2.7 Footwear, including those having elec-
trical-resistant soles and lineman's overshoes,
shall not be considered as providing any mea-
sure of safety from silectrical hazards.

5.28 Rubber gloves, with or without leather
or other protective covering, shall not be con-
sidered as providing any measure of safety
from electrical hazards.

5.2.9 Ladders, platiorms, and aerial devices,
including insutated aerial devices, shall be
subject to the working requirements in tables
1and 2.

$.2.10 (f an aerial lift device contacts an

"electrical conductor, the aerial device and

attached equipment (such as a chipper) shall
be oonsidered as energized, and contact with
the truck shall be avoided except where emer-
gency rescue procedures are being carried
out. Emergency rescue should only be per-
formed by trained persons familiar with elec-
trical hazards. ]
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Table 1 - Minkmum working distances from energtzed conductors for qualified
line-Clearance tres trimmers and quslified line-ciearance tree trimmer trainees

inciudes 1910.269 | Includes 1910.269

includes 1910.268

Nominal voltage | slevation factor, ssa] elevation factor, elevation factor,
kV phase-to- lsvel to 5000 Y $001-10,000 RtV 10,001-14,000 ftV)
phase ft-in | m fdin | m ftdin | m
005- 1.0 Avoid contact Avoid contact Avoid contact
1.1 - 150] 2-04 0.71 2-08 0.81 2-10 0.86
151 - 86.0 2-09 0.84 3-02 0.97 3-05 1.04
36.1 - 46.0 3-00 0.92 3-05 1.04 3-09 1.14
48.1 - 725 309 1.14 4-03 1.30 4-07 1.40
72.6 - 121.0 4-06 1.37 §-02 1.58 - 8-07 1.70
138.0 - 145.0 5-02 1.58 511 1.80 6-05 1.96
161.0 - 169.0{ 6-00 1.83 610 2.08 7-05 2.26
230.0 -~ 242.0 7-11 2.41 9-00 2.75 9-09 2.97
345.0 - 362.0| 13-02 4.02 15-00 4.58 16-03 4.96
500.0 -~ 550.0f 19-00 5.80 21-09 6.63 23-06 717
765.0 - 800.0] 27-04 8.34 31-03 9.53 33-10 10.32

") Excoeds phase-to-ground; elevation factor per 29 CFR 1810.269.

Table 2 - Minimum approach distances
to energized conductors for persons
other than qualified line-clearance tree
trimmers and quealiified line-Clearance
tree trimmer trainees

Nominal voltage
kV phase-to- Distance
phase') f-in - m
0.0- 10] 10-00 3.05
1.1 - 15.0 10-00 3.05
15.1 - 36.0 10-00 3.05
36.1 - 50.0 10-00 3.05
§0.1 - 725 10-09 3.28
72.6 - 121.0 12-04 3.76
138.0 - 145.0 13-02 ~4.00
161.0 - 169.0| 14-00 4.24
230.0 - 242.0 16-05 4.97
345.0 - 3620 20-05 6.17
£00.0 - 550.0] 26-08 8.05
785.0 - 800.0] 35-00 10.55
1) Exceeds phase-to-ground.
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8.3 Storm work and smergency conditions

§.3.1 Storm work and emergency conditions
Create special hazards; only authorized repre-
sentatives of the system operator/owner shall
perform tree work under such congditions.

8.3.2 When, during tree operaticns, an
emergency condition develops that invoives
electrical conductors, work shall be suspend-
ed and the system operator/owner shall be
notified immediately.

6 Moblie equipment

6.1 General

8.1.1 All vehicles and equipment, regardiess
of type, should be equipped and operated in
accordance with manufacturer's operating

. Instructions.

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

6.1.3 Equipment shall be turned off, keys
removed, and rotating parts at rest when
repairs or adjusiments are made, except
where manutacturers 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-
ticularty those with trailed vehicles, shouid be
backed up oniy when absolutely necessary
and then should have outside, rear guidance,
when available.

6.1.5 Equipment shall be operated by quali-
fied personne!l.

6.1.6 All material and equipment carried on
the vehicles shall be stored 30 as to prevent it
from falling 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, uniess they
are riding in a designated place ofr places
required by the nature of the operation, such
as roadside spraying.

6.1.8 No holsting or fifting equipment shall
be used to lift more than its rated capacity s
stated by the manufacturer's specifications.

ANS12133.1-1994

6.1.9 Pads shall be set under outrigger feet
when they are put on a soft or unstable sur-
face. Traction for outrigger feet shall be
ensured when ice or snow is present.
Operator shall ensure that outriggers are set
on stable footing which may require the use of
pads. Opersator shall ensure there is adequate
clearance and waming prior to lowering out-

riggers. .

6.1.10 The manufacturer's instructions
should be followed in detecting hydraulic
leaks. Workers shall not attempt to locate
hydraulic leaks by feeling for them with their
hands.

€.1.11 Al siep surfaces on equipment shall
be skid-resistant.

6.1.12 The manufacturer's preventative
maintenance ang paris-replacement proce-
dures shouid be followed.

6.1.13 ignition keys shail be removed when
the vehicle or equipment is left unattended.

6.2 Aerlal 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's instructions.
Manufacturer's instructions shall be available
1o the operator. A guideline for inspection .
should be avaitable. '

6.2.2 Buckets, platforms, or booms of aerial
device equipment shall be provided with some
means of anchorage to which a body belt lan-
yard can be secured. When gioft, the operator
shall be secured with a body beit and person-
nel lanyard. '

6.2.3 The combined Ioad, including workers,
material, and tools, shail not exceed the rated
i1t capacity as stated by the manutacturer.
Such rated lift capacity (load rating) shall be
conspicuously and permanently posted on the
fift in accordance with ANSI/SIA AS2.2. :

6.2.4 An aerial device or aerial ladder ghall
not be used as a crane or hoist to Iift or iower
materials, unless specifically designed to per-
form such operations by the manutacturer.

6.2.5 Wheel chocks shall be installed before
using an aerial device, unless, the device has
no wheels on the ground.

Copyright by the AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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6.2.8 When hydraulic/pneumatic tools are
being serviced or adjusted, they shall be dis-
connected. except where manutacturer's pro-
cedures require otherwise.

6.2.7 When operating an aerial device, the
operator shall look in the direction of trave! of
the bucket and be aware of the booms in rela-
tion to all other objects and hazards.

6.2.8 When booms or buckets are operated
over roads, clearances from passing vehicles
shall be maintained or traffic control shall be
provided.

6.2.8 A one-person bucket shall not have
more than one person riding in R during work
operations. :

6.2.10 Except where quick-acting connec-
tors are used, pressure shall be reieased
before connections are broken to avoid the
hazards of flying particles or the whipping of
hydraulic or pneumatic hoses. Hydraulic or
pneumatic hoses shail never be kinked in
order to cut off pressure prior 1o disconnect-
ing. :

6.2.11 No part of the body shall be used to
either locate or attempt to stop a hydraulic
leak.

€6.2.12 All hoses affecting the dielectric char-
acteristics of equipment shall meet manufac-
turer's requirements. Flash point of hydraulic
fluid shali meet the minimum set by manufac-
turer.

6.2.13 Booms or buckets shall not be run
into conductors, cables, poles, trees, and sim-
ilar objects.

6.2.14 When working in proximity to ener-
pized, overhead conductors, electric cables
{as for an electric saw), Eghts, or other con-
ductive material shall not be run from the
truck 10 the bucket on insulated equipment.

6.2.18 An aerial device truck shall not be
moved when the boom is elevated in a work-
ing position with an operator in the bucket,
except for squipment that is speciticaltly
designed for this type of operation. The
booms of a fully articulated aerial device shall
not be considered elevated in a working posi-
tion when the bucket is *landed” directly in
front ot or behind the truck with the booms
held as low as feasible and low enough so

that the operator's head Is below the highest
point of the vehicle.

6.2.16 HMHoles sha!l not be drilled in the buck-
ot or liner that wouid reduce dielectric inegri-
ty.

6.2.17 During aerial device operations, tree
workers not engaged in line-clearance shall
mazintain a minimum clearance of 10 ft (3.05
m) from energized conductors rated S0 kV
phase-to-phase or less; for lines rated over 50
kV phase-to-phase, the minimum clearance
shalibe 10t + 410N (3.05 M+ 10O mm) { r
each kilovolt over 50 kV phase-to-phase.
Quatified line-clearance tree trimmers or qual-
itied line-clearance tree-trimmer trainees
using an insulated aerial bucket may operate
in accordance with the clearances given in
table 1810.2689 in 29 CFR 1910.268.

6.2.18 Workers shall be instructed that insu-
fated buckets do not protect them from other
electric paths 1o the ground, such as those
through trees, through a guy wire, or the path
from one phase wire to the second phase
wire, any one of which can be fatal.

8.3 Brush chippers

6.3.1 Access panels for maintenance and
adjustment shall be closed and secured prior
to operation of brush chippers.

6.3.2 A rotary drum or disc brush chipper
not equipped with a mechanical infeed system
shall be equipped with an infeed hopper not
less than 85 in {2.15 m), measured from the
blades or knives to ground level over the cen-
terline of the hopper, and shafl have sutficient
height on its side members so as 1o prevent
personnel from contacting the blades or
knives of the machine during operations.

8.3.3 A rotary drum or disc brush chipper
not equipped with 8 mechanical infeed system
shali have a flexible antikickback device
instalied in the infeed hopper to reduce the
risk of injury from tlying chips and debris.

6.3.4 A brush chipper equipped with a
mechanical infeed system shall have a quick
stop and reversing device on the infeed. The
activating mechanism for the quick stop and
reversing device shall be focated across the
top, slong each side of, and close 10 the feed
end of the infeed hopper within sasy reach of
the operator.
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6.3.5 Trailer chippers detached from trucks
ghall be chocked or otherwlse_ secured.

6.3.6 The operator and workers In the
immediate area shall wear vision, hearing, or
other personal protective equipment as
required by the federal Occupational Safety
and Health Administration (OSHA) in Title 29,
panrt 1910, subpart | as well as requirements In
4.2.1.

6.3.7 When in tow position, the chipper
safety chains shall be crossed under the
tongue of the chipper and aﬂixad securely to
the towing vehicie.

6.4 Sprayers and related equipment

6.4.1 Working and walking surfaces of all
sprayers and related equipment ghall be cov-
eored with nonskid material.

8.4.2 Equipment on which workers stand
and spray while the vehicle is in motion shall
be equipped with guardrailing around the
working area. The guardrailings shall be ¢on-
structed in accordance with ANS! A1264.1.

6.5 Stump cutters

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

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

8.6 Trucks

8.6.1 A steel bulkhead or equivalent protec-
tion shall be provided to protect the occupants
of vehicles from load shifts.

6.6.2 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.

6.6.3 (n order to avoid the hazard of sponta-
neous combustion or the production of unde-
sirable odors, wood chips should not be left in
trucks for extended periods.

6.7 Log loasders, tres cranes, and related
hoists

6.7.1 Tree cranes operated by quallfied per-
sonne! shall be operated to maintain-a minl-
mum clearance of 10 ft (3.05 m) from ener-

ANSI 2133.1-1994

gized overhead conductors rated 50 kV or
less. The minimum clearance shall be 10 ft +
4/10 In (3.05 m + 10 mm) for each kilovolt
over 50 kV; however, a nonconductive load
line of a crane may be operated within the
clearances set forth in tables 1 and 2.

6.7.2 A boom-angle indicator ghall be pro-
vided on sll crangs.

6.7.3 An operator of hoisting cqulpmant
shall remain at the comrols while a load is

" suspended.

6.7.4 Riding the load line while it is under
foad is prohibited. However, a qualified tree
worker may be hoisted into position utilizing
the hook, provided that the worker Is tied in
with an approved type of climbing line and
climbing saddie that Is properly secured to the
boom or line.

€6.7.5 A daily visual inspection of wire ropes,
gears, chain drives, and other parts shall be
made by the operator, in accordance with the
manufacturer's recommendations.

6.8 Off-road equipment and tracked vehicles

6.8.1 Vehicies shait not be operated at
speads that will endanger the driver, the work-
ers, or tratfic. Equipment ghall be under con-
tro! at all times and shall be kept in gear when
descending grades.

6.8.2 Towing equipment for brushhogs and
similar implements should be equipped with a
deadman control. if a deadman control is not
available, the operator shall disengage the
power source to the rotary or cutter head
before alighting.

6.9 Underground operations

The lbcation of any underground utilities shall
be determined before underground operations
are begun.

7 Portable power hand tools

7.1 Portadle slectric power tools

7.1.1 Electrical tools - (except those that are
self-powered) shall never be used in trees
near an energlzed electrical conductor where
there is a possibility of the supply cord or ool

9..

e e o hev s CLVAN TR G s & e



* ANSI Z333.3 94 SN 0724350 0517935 bau

ANSI! Z133.1-1994

‘eomactlng the conductor, whether in an aerial
device or not.

7.1.2 Al portabie etectric hand tools shall

= be equipped with three-wire cord having
the ground wire permanently connecled to
the tool frame and means for grounding the
other end; or

- be of the double Insulated type and per-
manently labeled as “Double insulated”; or

- be connected to the power supply by
means of an isolating transiormer, or other
isolated power supply.

7.1.3 Extension cords shall be maintained in
safe condition. Exposed metal sockets shall
not be used. -

714 Todl operators shall use electric hand ‘

tools in accordance with the manufacturer's
instructions.

7.1.5 Tool operators should

- 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 100l is used aloft.

7.2 Gasoline~driven power saws

7.2.1 The manufacturer's operating and
safety instructions shouid be followed unless
modified by this standard.

7.2.2 Power saws weighing more than 15 Ib
(6.8 kg) (service weight) that are used in trees
shall be supported by a separate line, except
when used from an aerial-lift device.

Where there are no lateral branches on which
to crotch a separate support line for power
saws weighing over 15 Ib (6.8 kg), 8 false
crotch shall be used. A taise crotch is one that
can hokd power-saw lines without slipping or
coming untied.

7.2.3 The operator shall have secure footing
when starting the saw. Power saws weighing
tess than 15 Ib (8.8 kg) (service weight) may
be drop started. Drop starting of saws over 15
ib (6.8 kg) is permitted outside of the bucket
of an aerial device only after ensuring that the
area balow the device is clear of personnel.

10

7.2.4 Tne engine shall be started and oper-
sted only when all coworkers are clear of the
8aw.

7.2.5 The engine shaill be stopped when
power saws are being carried. The saw need
not be stopped between cuts during consecu-
tive feliing, bucking, limbing, or cutting opera-
tions where there is secure footing. The chain
shall not bs moving and the operator's hand
shall be off the throttie lever while operators
move between work locations. One-person
saws should be carried by the worker on the
side with the guide bar of the saw pointed to
the rear; two workers should carty a two-per-

728 The engine shall be stopped for all
cleaning, refueling, adjustments, and repairs
10 the saw or motor, except where manufac-
turer's procedures require otherwise.

72.7 The saw muffler/spark arrester shall
be maintained in good condition.

7.2.8 The saw should periodically be
cleaned.

7.2.8 Because of the many specialized
chain saw operations utilized during the
*professional tree trimming process.” it must
be emphasized that exceptions to provisions
of ANS! B175.1 are acceptabie and may
require a flexibie and/or applicability judg-
ment decision for this professional chain saw
operation.

7.3 Backpack power units (for use In
pruning, clearing, etc.)

7.3.1 The manutacturer's operating manual
of instructions should be followed uniess mod-
#lied by this standard.

73.2 During operations, no one except the
operator shall be within 10 ft (3.05 m) of the
cutting head of a brush saw.

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

7.3.4 The operator shall observe the posi-
tion of all personnet while the unit is running.

7.3.5 The engine shall be stopped for all
cleaning, refueling, adjustments, and repairs
to the saw or engine, except where manufac-
turer's procedures require otherwise.
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8 Hand toois

8.1, General

8.1.1  The correct tool shall be selected for
the job.

8.1.2 Tools that have been made unsafe by
damage or defect shall not be used.

8.1.3 Whei' climbing a tree, workers shall
not carry t0ols in their hands other than tools
that are used to assist them in cimbing, such
as pole pruners or pole saws. Tools (other
than ropes) shall not be thrown into a tree, or
from worker to worker while in the tree.

8.1.4 A climbing line or handline should be
used for raising and lowering tools. Tools
should be raised or lowered in a manner so
the cutting edge will not contact the rope.

8.1.5 Workers shall maintain a safe working
distance from other workers when using hand
tools.

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

8.2 Chopping tools — Axes, brush hooks,
machetes, and others

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

8.2.2 Chopping toois should not be used
while working alott.

8.2.3 Chopping tools shall be swung away
from the feet, legs. and body, using the mini-
mum power practical for control.

8.2.4 Chopping tools shall not be driven as
wedges or used to drive metal wedges.

8.3 Pruners and saws

Pole pruners, pole saws, and other similar
tools shall be equipped with wood or non-
metallic poles. The actuating cord shall be of
nonconducting material (example: polypropy-
lene line).

8.4 njector tools for applying herdicides

8.4.1 The bit of injector tools shall be cov-
ered with a shield when not in use.

8.4.2 Injectors shall be laid tiat on the
ground when not in use.

ANS! Z133:1-1994

8.4.3 The injector shall not be carried on the
shouiders but shall be carried by the loop
handie on the downhili side, with the bit prop-
erly shisided and facing to the rear.

8.4.4 The manufacturer's recommendations
shall be used in handling chemical mixtures.

848 Workers shall have firm footing and

-'shall clear all interfering timbs away before

using the tool.
8.5 Grub hoes, matiocks, and picks

8.5.1 The blade eye shall be tight-fitting and
wedged s0 that it cannot slide down the han-
dle.

8.5.2 When swinging grub hoes, mattocks, ‘
and plcks, the worker shall have a secure grip
and firm footing and be clear of overhead haz-
ards. ’

8.6 Cant hooks, cant dogs, poavies,
tongs, snd carrying bars

8.6.1 Hooks should be firmly set before
applying pressure.

8.62 Tools with cracked, splintered, or
weakened handles should not be used.

8.6.3 Workers sha!l 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 Wedges, chisels, and gouges

8.7.1 Waedges, chisels, and gouges shall be
inspected for cracks and flaws before use.

8.7.2 Wadges and chisels shali be properly
pointed and tempered. Tools with mush-
roomed heads shall not be used.

8.7.3 Only wood, plastic, or soft-meta!
wedges shall be used to stop pinching while
operating power saws.

8.74 Wood-handied chisels should be pro-
tected with a ferrule on the striking end.

8.8 Hammers, mauls, and siedges

Wood, rubber, or high-impact plastic mauls,
sledges, or hammers should be used when
striking wood-handied chisels or gouges.

11
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8.9 Ropes and climbing line

89.1 Rope made unsafe by damage or
defect, or for any other reason, shall not be
used.

89.2 Rope shall be storsd away from all
cutting edges and sharp tools. Corrosive
chemicals, gas, and oil shall bs kept away
from rope. -

8.9.3  When stored, rope shall be colled and
pled, or suspended, so that air can circulate
through the coils.

8.8.4 Rope ends shall be secured to prevent
raveling.

8.9.5 Safety snaps shall be rotated from one
end of the rope to the other, as needed, and
the worn end cut off.

8.10 Tackle biocks and pulieys

Tackle blocks and pulleys shall be Inspected
immediately before use and shall be con-
demned it defective.

8.11 Ladders

8.11.1 Ladders made of metal or other con-
ductive material shall not be used where an
electrical hazard exists. Only wood ladders
(constructed in accordance with ANSI A14.1)

. of nonconductive ladders made of synthetic

material equal to or exceeding the strength of
wood ladders shall be used.

8.11.2 Metal ladders used where no slectrical
hazards exist shall conform to ANSt A14.2.

8.11.3 All ladders shall be inspected daily
belore use.

8.11.4 The attaching of cleats, metal points,
and nonskid feet; lashing: or other effective
means of securing the ladder shall be used it
there Is danger of its slipping.

8.11.S Ladders shall be supported while in
storage o they will not sag. Except when on
mobile equipment, ladders should be stored
under suitable cover, protected from the
weather, and kept in a dry location away from
excessive heat.

8.11.6 Ladders shall not be used as bridges
or inclined planes to load or handle logs or
other material.

12

9 Work procedures

9.1 Climding

Tree workers shall be tied in with an approved
climbing fine and a tree climber's saddle when

‘working above the ground. This does not nec-

essarily apply to & worker ascending into a
tres. Work may be psrformed while standing
on a ladder, inciuding the top rung, but only
when the worker Is tied in as required.

8.1.1 Prior to climbing operations, & visual
inspection of the entire tree (including root col-
lar) should be performed. Durlng climbing
operations, tree limbs should be inspected
before weight is appiied to them. The climber
should not trust the capability of & dead branch
to support the cimber's weight. Dead branches
should be removed on the way up, ¥ possibie.
Hands and feet should be placed on separate
limbs, ¥ possible, maintaining three points of
contact with the tres while climbing. While
climbing, the worker should cmb on the side
of the tree that is away from electrical conduc-
tors, i possible. Climbers should have a mini-
mum of two means of attachment avaliable.

8.1.2 When the climbing distance Is greater
than 25 #t, (7.6 m), or is beyond the worker's
physical capablliities, the worker gshouid not
climb, shin, body thrust, or footlock the line,
without being tied in, belayed, using a lanyard
or a prusik loop.

9.1.3 The climbing line should be passed
around the trunk of the tree as high above the
ground as possible using branches with a
wide crotch to prevent any binding of the
climbing line.

EXCEPTION: Paims and other trees with
similar growth characteristics that wili not
allow a climbing rope to mave freely.

The crotch selected for tying in should be
directly above the work area, or as close 1o

~ such a position as possible, but located in

such a way that a slip or fall would swing the
worker away from any electrical conductor.
The rope should also be passed around the
main leader or an upright branch, using the
fimb as a stop. Feet, hands, and ropes should
be kept out of tight V-ghaped crotches.

9.1.4 A false crotch can be used at the dis-
cretion of the climber in lisu of a natural crotch.

l':opyright by th AMERICAN NATIONAL STANDARDS INSTITUTE (ANST)
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9.1.5 A figure-eight knot should be tied in
the end of the rope. This will prevent pulling
the rope accidentally through the taut-line
hitch and possible serious injury trom a fall.

9.1.6 The climbding line shall be crotched as
soon as practicable after the worker is aloft
and then a taut-line hitch shall be tied and
checked.

9.1.7 The worker shall be tied in and remain
tied in until the work is completed and the
worker has retumed to the ground. i & is nac-
essary to recrotch the rope in the tree, the
worker ghall retie In or use the personne! lan-
yard before releasing the previous tie.

$.1.8 A climbing line shall never be left in a
tree overnight.

9.1.9 The climber shall inspect his/her

* sqQuipment for damage, cuts, abrasion, and/or

deterioration before each use and shall
remove it from service if signs of wear or
damage are found.

9.1.10 During all tree-working operations
above a height of 12 it (3.65 m) that are not
subject to the requirements of 5.2.3, there
shall be a second person within vision or
voice communication. That person should be
trained in emergency procedures.

9.1.11 Climbing spurs shall have gaffs of the
type and length suitable for the tree being
climbed.

9.1.12 Paim frond skirts that have 3 years or
more of growth shail be removed from the top
down. The climber doing this work will be sup-
ported by a climbing line and a faise crotch.
The climber shall never attempt to remove
skits of 3 years or more by positioning him-
seli/herseli below the work areas while being
supporied by a lanyard.

9.1.13 Dry conditions and dead tronds pre- -

sent an exireme fire hazard. When dry condi-
tions exist, no worker gshall smoke while work-
ing in or near dead paim fronds. All chain
saws shall have spark arresters in good work-
ing condition. Care should be taken to ensure
that chipper exhaust systems do not present a
fire hazard to dead fronds.

$.2 Pruning and trimming

9.2.1 Pole pruners and pole saws shall be
hung securely in a vertical position to pfeyent

ANS! Z133.1-1994

disiodgement. Pole pruners r pole saws shall
not be hung on utility wires or cables and
shall not be left in the tree ovemnight. Pole
saws and pole pruners shall be hung so that
the sharp edge is away trom the worker, i
possible, and shall be removed when the
climber leaves the tree.

9.2.2 A scabbard or sheath should be
hooked 1o the climbing saddie to carry the
handsaw when it is not in use.

9.2.3 Warnings, when necessary, shail be
given by the worker in the tree before a fimb
s dropped. “Timber” or "heads up® are com-

~ mon terms used for this purpose.

8.2.4 A separate line should be attached to
fmbs that cannot be dropped safely or are too
heavy o be controlled by hand. The line
should be held by workers on the ground end
of the rope. Use of the same croich for both
the climbing line and the work line shali not be
permitted.

9.2.5 Cut branches shail not be left in trees
ovemight.

9.3 Cabling

9.3.1 Ground personnel should not stand
under the tree when the cable Iis being
installed.

8.3.2 Tools used for cabdling, bark tracing,
cavity work, etc., shall be carried in a bag or
belt designed to hold tools and attached to a
tool lanyard designed to hold a tool bag.

$.3.3 When a block and tackie of a hand
winch are released, workers in the trees
should be positioned off to one side in order
to avoid injury in case of the cable system
failure.

9.4 Topping/iowering limbs

9.4.1 Workers performing topping opera-
tions should inspect the trees to assure they
can stand the strain of the lowering proce-
dure. If not, some other means of lowering the
branches should be provided.

9.4.2 If large limbs are lowered in sections,
the worker in the tree should be above or to
the side of the limb being lowered.

9.4.3 Guidelines, handlines, or taglines
should be used when conditions warrant.

13
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9.4.4 When making large cuts in single spar
trees, both ends of the lanyard should be
attached to a single point of attachment to
prevent injury to the climber if the spar should
split. The waist or side dees should not be
used for this purpose.

9.5 Felling

9.5.1 Before beginning any felling operation,
the worker shall carefully consider and incor-

porate appropriate action into the planning of
the following:

= The tree and the surrounding area
including other trees for anything that may
cause a hazardous condition;

- Thochapeoﬂhomelndmnypool
wood; :

= The lean of the tree;
= Wind force and direction;

= Decayed or other weak spots through-
out the tree. Be aware of additional hazards
if these conditions exis! in the hinge area;

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

9.5.2 The work area shall be cleared to per-
mit safe working conditions, and an escape
route shail be planned before any cutting is
started.

9.5.3 Each tree worker shall be instructed
as to exactly what to do. All workers not
directly invoived in the operation shall be kept
clear of the work area, where practicable
beyond the length of the tree.

9.5.4 A notch and backcut shall be used in
felling trees over 5 in (127 mm) in diameter,
measured at breast height.

9.5.4.1 The depth or penetration of the noich
shall be about one-third the diameter ot the
tree. A crack, decayed area, or other weak-
ness should be avoided in the hinge area on
elther side of the notch cut, where practicable.

9.5.4.2 The notch should be a minimum of
45° to a total of 90° to ensure proper felling
accuracy all the way to the ground.

9.5.4.3 The backcut shall be made higher
than the point or apex of the notch to prevent
kickback and shall avold penetration into the
predetermined hinge area.

14

8.5.5 Befors commencing the backcut, an
audible warning shail be given to those in the
area. All personnel in the vicinity shall be out
of range when the tree falls, and visual con-
tact should be maintained with the tree until
the tree is on the ground.

9.5.6 I there is danger that the trees being
felled may fall in the wrong direction or dam-
age property, wedges, block and tackie, rope,
©or wire cabdie (except where an electrical haz-
ard exists) shall be used. All limbe shall be
removed from trees 10 & height and width sut-
ficient to aliow the tree to fall ciear of any
wires and other ob}ects in the vicinity. Refer
to 9.4.

9.8.7 Special considerations in roping rot-
ten, dead, split, or otherwise hazardous trees
shall be taken because they may act or fall in
&n unexpected manner.

9.5.8 A planned escape route shall be pre-
pared before felling any log or trunk. The
escape preferable is 45° on sither side ot a
line drawn opposie the intended direction of
the fall. (The only person permitted in this
area as the trae falls is the saw operator.)

9.6 Brush remova! and chipping

9.6.1 Brush and logs should not be aliowed
to create a hazard at the work site.

9.6.2 All workers feeding brush into chip-
pers shall wear personal protective equipment
as required. See 4.2 of this standard.

9.6.3 Brush chippers should be fed from the
side of the feed table centerline, and the oper-
ator shall immediately turn away from the feed
table when the brush is taken into the rotor or
feed rollers. Chippers should be fed from the
curbside whenever practical.

9.6.4 The chipper chute shall not be raised
or removed while any part of the machine is
turning or moving. The chipper shall not be
used unless a discharge chute is of sutticient
length or design to prevent contact with the
blade in place.

9.6.8 Foreign material, such as stones,
nails, sweepings, eic., shail not be fed into

the chipper.

9.6.6 Operators shall not wear loose cloth-
Ing or gauntiet-type gloves while feeding the

chipper.

l I ‘opyright by the AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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9.7 Limbding and bucking

9.7.1 The tree worker should always attempt
10 operate the chain saw away from the vicini-
ty of the legs or {est. Where possible, smploy
natural barriers such as limbs between the
saw and operator while assuring proper bal-

ance. Proper feet and leg protection are high-

ly recommended, where possible.

9.7.2 The tres worker should stand on the
uphill side of the work.

$.7.3 Branches bent under tension shall be

considered hazardous. .

ANSI| Z133.1-1994

9.7.4 The tree worker should block the log
to prevent rolling.

9.7.8 When ducking up trunks of trees,
wedges should be used as necessary to pre-
vent binding of the guids bar or chain.

9.7.8 A cant hook or psavey shouild be used
as an ald in rolling logs over to complete
bucking.

9.7.7 When more than one worker is work-
ing on a tree, sach should be sware of the
other's location and activity.

15
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Annex A
(informative)

Giossary of additional terms for ANSI 2133.1

NOTE - The numbers that appear in perentheses
after these terms are cross references to the
dl.udu or subclause in the text in which the term is
used. .

aerial devices (6.2): One of the following
types of vehicle-mounted aerial devices used
to elevate personne! to job sites above
ground:

- ' Extensible boom platforms;
- Aerial ladders;

- Articulating boom platforms;
- Vertical towéts: '

- A combination of any of the above
defined in ANS! A92.2.%)

backcut (9.5.4): The cut made in a tree limb
or tree trunk on the side opposite the intended
direction of fall.

brushhog (6.8.2): A heavy-duty rotary mower,
normally pulied by a farm-type tractor, used
for cutting and muiching brush.

bucket (6.2.2): A basket-type enclosure
approximately-4 t (1.22 m) high, which is
sttached to the end of the upper boom on an
aerial litt providing a work platform for the
operator who is working aioft.

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

erotch (7.2.2): To pass a rope through the
crotch of a fimb, or faise crotch, in such a way
that the foad will be supported by the main
leader.

deadman contro! (6.8.2): A safety switch,
electrical or mechanical, that deactivates the
equipment’s function when released by the
operator.

dielectric (4.2.2): Nonconductive of electrical
current.

drop started (7.2.3): The act of starting a -

chain saw by pushing the saw away from the

body while simultanecusly puiling on the
starter handle.

false crotch for flgglng (7.2.2): A puliey,

~ block, sfing, tashing, or metal ring, affixed to a

tree's leader or imd, through which a load line
is passad, 1o lower or raise limbs or equipment.

tootlock (9.1.2): To climb up a suspended

‘rope by puiling with the hands and arms and

pushing upward with the feet. The loose end
of the rope is wrapped under the middie and
over the top of one foot, and is locked in place
with pressure from the other foot. A prusik
foop should be used by the climber when foot-
locking.

ground personnel (9’3.i): Worker or workers
assigned to assist and carry out tree work
activities on the ground.

guideline (handline, tagiing) (9.4.3). Ropes
used to provide guidance to the direction of
fall during lowering operations.

handlines, taglines (groundlines) (S.4.3):
Ropes used for lifting, lowering, or guiding
fimbs or equipment, or both, into or out of the
tree.

kllovolts (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).

mushroomed (8.7.2): A condition that devel-
ops from constant hammering on the heads of
the chisels and wedges that causes the metal
to spread outward, told under, and splinter off.

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

phase (5.2.5): Any current-carrying conductor
that hac an eleciric potential other than
ground.

phass-to-ground {tables 1 and 2): The elec-
tric potential (voitage) between a conductor
and ground (assumed at 0 V).

3) The full titles for all referenced American Nationa! Standards are listed in clause 2.
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phase-to-phase (5.2.5): The electric potentlal
(voRage) between two conductors, each hav-
ing its own electric potential reference ground.

primary conductor (5.2.3): Any conductor
including aluminum, copper, or aluminum con-
ductor stee! reinforced (ACSR), bare, cov-
ered, or insulated, generally considered as
-above 750 V,

quick-acting connectors (8.2.10): Hose con-

nectors in a hydraulic or pneumatic system

designed to ¢-low connection or disconnection

:Hhom leakage when the system {3 pressur-
ed.

ANS| Z2133.1-1894

shin (9.1.2): To climb by alternately shitting
the grip of the arms and legs upward on the
leader or on the limbs of the tree, or on both.

‘volts (5.1 and 52.5): A unit of electric potential

diference between two points. Lower voage Sys-
fems are generally expressed in terms of volts,
sbbreviated V, Le., 120 V, 240 V, and 80 on.

wheel chocks (8.2.5): Wedge-shaped blocks
of wood or other material, placed in tront of or
in back of a vehicle's tires or tfracks to prevent
unintentional movement. If necessary, the
chocks can be placed both in front and in
back of the tires or tracks.

17
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Annex B
(informative)

Récommendod guidelines for standard performance
and safety training for qualitied line-clearance personnel

NOTE - The contents ot this training outiine are

generic and may be customized to achieve equiv-
alent levels of safe practioe by substituting, or
where deemed appropriate to the circumstances,
omitting portions of this outline. Doing so, or
determining not to use training aids that may be
available, shall not be evidencs of noncompliance
with this standard or annex.

8.1 General requirements

Bi.1 Introduction and employer/employee
responsivilities

81.1.1 Provide employee orientation to
include:

- Job description appropriate to job
assignment;

- introduction to immedlate supervision
and crew members;

= {amiliarization with appropriate personal
protective equipment and its proper use
and maintenance;

- tamiliarization with equipment;

- introduction to company policies and
procedures;

-~ safe work practices as related to job
assignments.

B.1.1.2 Employee shall acknowledge in
writing partictpation in employee orientation.

B.1.2 Line-clearance pruning and trimming
techniques appropriste to job assignment

B.1.2.1 Provide education and training In
accordance with prevailing national standards
for utllity pruning. Refer to recommended
resources in annex D for further information.

B.1.2.2 Provide education and training in
accordance with prevailing local, state or
regional standards for utility pruning as well
as those specified by utility contracts.

8.1.3 Tree knowledge for linetlearance
purposses appropriate to job assignments

B.1.3.1 Provide education and training rela-

tive to predominant tree species within geo- .
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graphic area, such as identification, growth
habits, structure, and wood strength.

B8.1.3.2 Provide education and training for
recognition and evaluation of potentially haz-
ardous conditions related to tree structure.
Refer to recommended resources in annex D.

B.2 General safety

B.2.1 OSHA standards

Familiarize employees with the requiresments
of federal and/or state OSHA standards as
applicable to their job assignment. Refer to
recommended resources in annex D.

B.2.2 American National Standards

Familiarize employees with the requirements
in ANSI Z133.1 as applicabie to their job
assignment. Refer 1o recommended resources
in annex D.

B.2.3 Public safety and tratfic control

Provide education and training in the use of
public satety and traftic control devices as
applicable under tederal, state, or local regu-
{ations. :

B8.2.4 Electrical hazards

Provide education and training in the recogni-
tion and avoidance of electrical hazards appli-
cable to the employee’s job assignment. Refer
to recommended resources in annex D,

B8.2.5 Emergency conditions

Provide sducation and training in the proper
procedures for sately performing work in
semergency conditions applicable to the
employee’s job assignment.

B.2.6 Job she briefings

Provide education and training In job-site-spe-
citic hazards assoclated with the job, work
procedures involved, special precautions, and
personal protective equipment requirements
as applicable to the employee’s job assign-
ment.

———— —
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8.3 Personal safety

B3.1 Personal protective equipment

Provide personal protective equipment as
required for applicable job assignments, and

-instruct the employee in its proper use and

maintenance. Refer 1o recommended
resources in annex D. ,

B8.3.2 Emergency response procedures

Fumish employees with appropriate informa-
tion and training required to expedits a
response to a work site emergency, such as
training in first aid, CPR, and aerial rescue
methods.

B.3.3 Back and other accidental injury
prevention

Provide education and training in the tech-
niques required to avoid back and other acci-
dental injuries applicabie to job assignments.

B8.3.4 Poison plant/animal identification
snd svoidance :

Provide education and training in the identifi-
cation and the need to avoid contact with poi-
son plants and instructions for treating insect
stings/bltes, snake bites, etc.

B.4 Equlipment safety

B.4.1 Mobile equipment and aerial lifts

Provide education and training in the inspec-
tion, operation, and maintenance of all vehi-
cles and equipment. This would inciude 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 feceral and state regulations, tocal
ordinances, and manufacturer's operating
Instructions. Such training to be appropriate to
the employee’s job assignment. Refer to
annex D for recommended resources.

B.42 Aerial equipment and siectrical hazards

Provide education and training so that
employees understand the required and rec-
ommended procedures for operating aerlal
lifts in proximity to electrical hazards, Such
training to be appropriate to the employee's
job assignment. Refer to annex D tor recom-
mended resources.

ANSt Z133.1-1994

B.4.3 Chain saw, power tool, and hand
tool use and safety ’

Provide education and training in the use and
safety of chain saws, power tools, and hand
tools in accordance with manufacturer's
instryctions. Such training to be appropriate to
the smpioyee’'s job assignment. Refer to
annex D for recommended resources.

B.4.4 CHmbing equipment

Provide education and training in the inspec-
tion, maintenance, and storage of climbing
equipment such as ropes, saddles, lanyards,
carabiners, climbers, etc. Such training to be
appropriate to the employee's job assignment.

B.5 Operational satety

B8.5.1 Climbing techniques

Provide education and training in climbing
techniques as appropriate to the employee's
job assignment. Refer to annex D for recom-
mended resources.

8.5.2 Rigging and tree removal

B.5.2.1 Provide education and training
appropriate to the empioyee's job assignment
in areas such as knots and ropes, rigging
techniques, tree strength and weight charac-
teristics, and potential electrical hazards.

B8.5.2.2 Provide education and training in the
identification and possible removai of danger-
ous trees. Such training shall be consistent -
with the requirements of the system
owner/operator and appropriate to the
employes’s job assignment.

B.5.2.3 Provide education and training in the
identification of hazardous trees, such training
to be appropriate to the employee’s job
assignment.

B.5.3 Hazard communications

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

B.5.4 Pesticide use

Provide education and training necessary to
comply with federal regutations appropriate to
the employee’s job assignment. :

19
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Annex C
(informative)

General safety procedures that apply to all tree work

C.1 Lifting

Before liiting any weight, the tree worker
shouid

a) de sure clear ground is available ¥ the
weight is to be carried trom one place to
another;

'b) decide exactly how the object should be
grasped to avold sharp edges, slivers,
splimers, or other things that might cause

injury;

¢) make a preliminary ltt to be sure the
load can be safely handled;

d) place feet solidly:

e) crouch as close to the load as possible
with legs bert at an angle of about 90°;

f) keep back as straight as possible. It

may be far from vertical but should not be

arched;
@) lift with the legs, not the back:
h) use a second worker when necessary.

20

C.2 Load handling

Loads should be handied by the use of skids
and winch equipment; cutting logs into shorter
lengths should be considered.

C.3 Direct supervision

Direct supervision is when 8 qualified iine-
clearance tree trimmer or a qualiiied supervi-
sor is present on the job site. -

C.4 Federal regulations for noise levels

The acceptable noise levels as established by
the Occupationa! Safety and Health
Administration-may be obtained by consulting
29 CFR 1810.95 (see annex D) or by contact-
ing the following agency:

U.S. Department of Labor

OSHA = Noise Conservation Standards
200 Constitution Ave., NW

Washington, DC 20210

} pyright by the AMERICAN NATIONAL STANDARDS INSTITUIE (ANSI)
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'Annex D
(informative)

Avallagble resources

D.1 Applicable American National
Standards

- 2133.1, Tree care operations, safety,

- A300, Standard practices for trees,
shrubs and other woody plant maintenance
(publication pending);

- A10.14, Requirements for salety belts,
harnesses, lanyards, lifelines, and drop
fines for construction and industrial use.

- A14.1, Ladders — Portable wood - Safety
requirements;

- A14.2, Ladders - Portable metal - Safety
requirements;

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

- B175.1, Gasoline powered chain saws -
Safety requirements;

- 287.1, Practice for océupational and
educational eye and face protection;

~ 289.1, Personnei protection -~ Pro-
tective headgear for industrial workers ~
Requirements.

D.2 Applicable federal regulatlons")

-~ U.S. Department of Labor - Occupational
Safety and Heaith Administration:
- CFR 29 1910.000, General industry

- CFR 29 1910.67, Vehicle-mounted
elevaling and rotating work platforms

- CFR 29 1910.95, Occupational noise
exposure

~ CFR 29 1910.151, Medical services
and first aid

- CFR 29 1910.268, Telecommunication

~ CFR 29 1910.289, Electric power
generation, transmission, and distribution

-~ CFR 29 1910.331-335, s:fofy -
Electric related work practices

- CFR 29 1910.1200, Mazard commy-
nication

- 49 CFR (transportation reguiations)

D3 Tralning programs nvnllable from

the Nationa! Arborist Association®)

= Video programs:

- Profassional tree care safety.
- @General requirements:;
-~ Personal protection,
- Equipment procedures:.
~ Operational practices; .
-~ Electrical hazards and trees;
- Aerial rescue;
- Principles of pruning.
- Pruning standards:;

" = Chipper use and safely,
- Back injury prevention program,

= Chain saw selection and mainte-
nance;

- Chain saw use and safety;

« Ropes, knots and climbing,

- Tres wire comact/general electricity.
- Written programs:

= Home study program In arboriculture -
Series 1 & {I;

9 Al available from the U.S. Department of Labor, OSHA, 200 Constltution Avenue, NW, Washington, DC
20201.
® All available from National Arborist Association, P.O. Box 1084, Amherst, NH 03031.
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