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Do Woodward-Clyde Consultants

Cakland, CA 84607-4014
{(x+15) 893-3600

October 31, 1990

Project: 90C0039B

Mr. Dennis Byrne

Senior Specialist

Alameda County Department
of Environmental Health
Hazardous Materials Division
80 Swan Way

O0akland, California 94621

L

Subject: 1155 Clay Project Soil Removal Activities “.. -
Dear Mr. Byrne:

This letter describes a soil removal and disposal program that will be
undertaken at the 1155 Clay site bounded by 11th, 12th, Clay and Jefferson
Streets in downtown Oakland. The purpose of this work is to remove fill
containing elevated concentrations of lead from the site, so that planned
construction may proceed on schedule.

BACKGROUND

In order to prepare for construction of a new office building on the 1155
Clay site, the Redevelopment Agency of the City of Oakland (Agency), owner
of the property, is proceeding with a program to remove contaminated fill
from the site. Woodward-Clyde Consultants (WCC)} is assisting the Agency
with this work. Covey Trucking Company of San Mateo is the general
contractor for the soil removal work,

During the course of soil sampling and analysis performed for an
environmental assessment of this site by WCC, elevated concentrations of
Jead and 0il and grease were identified in fill soil that Ties immediately
beneath the surface of the existing, ground-level parking lot at the

site. Generally, the fill occurs as a layer of silty sand containing
fragments of brick and concrete ranging in thickness from approximately

2 feet to approximately 6 feet over the entire site. The volume of the
fill is presently estimated to be approximately 12,500 cubic yards.
Selected chemical analytical results are summarized in Table 1 attached.
These results indicate that the concentration of lead ranges from below the
detection limit of 3.0 parts-per-million {ppm) to 454 ppm with an average
concentration of 105 ppm. 0i1 and grease was detected with a range of
concentrations from below the detection limit of 2 ppm to 413 ppm with an
average concentration of 62 ppm.

Consulting Engineers, Geclogists
and Environmental Scientists

¢

Offices in Other Principal Cities
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In the southeast corner of the site near the corner of Clay Street and 11th
Street, the additional fill occurs to a depth of about 12 feet. The volume
of this fill is estimated to be approximately 1800 cubic yards. Chemical
analytical results of this fill indicate that Tead is present in the
samples at concentrations ranging from 7.8 ppm to 415 ppm with an average
concentration of 68.6 ppm. 011 and grease were detected in the samples at
concentrations ranging from below the detection limit of 2 ppm to 980 ppm
with an average concentration of 225 ppm.

DISPOSAL PROGRAM

Excavation and initial stockpiling of the fill were begun this week. Fill
containing elevated concentrations of oil and grease will be segregated
from other soil. A second stockpile of fill containing elevated
concentrations of lead will also be formed. WCC will perform additional
chemical analyses on the stockpiled soil to characterize it for disposal.
Hauling and disposal of the fill will begin in mid-November. The ultimate
destination for disposal of the fill depends on the analytical results of
samples to be collected after the fill is stockpiled, as well as acceptance
by the Tandfills. We expect to dispose of most of the s0il1 containing
elevated concentrations of lead at the Zanker Road landfill in San Jose.
Concentrations of 0il and grease in the fill exceeding 100 ppm may require
disposal of portions of the fill at locations other than Zanker.

WCC will perform closure sampling of the excavation during and after the
s0il removal operations in order to document that the contaminated fill has
been removed. The closure sampling data will be submitted to you in a
lTetter report upon completion of the project.

HEALTH AND SAFETY ISSUES

The soil removal, hauling and disposal will be performed in strict
accordance with standard procedures developed for handling soil containing
elevated concentrations of lead and 0f1 and grease. These procedures are
described in health and safety plans developed specifically for this
project by WCC and Covey Trucking Company. The plans include requirements
for protective equipment for personnel working on the job, measures to
protect the general public from exposure, decontamination procaedures for
personnel and equipment, and procedures to be used in an emergency. If
hazardous materials are encountered during the course of this work, a
Ticensed hazardous waste subcontractor will be used. We have included a
copy of WCC's current health and safety plan for the project for your
reference.
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We would be happy to discuss any questions you may have or give you a tour
of the work area. Please feel free to call me at (415) 874-3203 if you
have any questions.

Yours truly,

WOODWARD, CLYDE CONSUL

George
Associate

GAF/smp

Attachments: 1)} Figure 1 - Site Plan
2) Table 1 - Summary of Selected Chemical Analyse2s
3) WCC Health and Safety Plan

cc: Mr. David Ralph, Redevelopment Agency of the City of Oakland
Mr. Spencer Covey, Covey Trucking Company

90C00398L/COT
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BORING/
TEST PIT

EXCAVATION

AREA 1

F1/B1

F2

F3

F6

F7

F8

F9

F10

F11

Fi3

F14

F15

F16

TP2

TP4

SAMPLE NO.

Fi-1
F1-2
F2-1
F2-2
F2-3
F3-1
F3-2
F3-3
F6-1
F6-2
F6-3
F7-1
F7-2
F8-1
F8-2
F8-3
F9-1
F9-2
F10-1
F10-2
F10-3
F10-4
F11-1
Fi1-2
F13-1
F13-2
F14-1
Fi4-2
F14-3
F15-1
F15-2
Fi6-1
F16-2
F16-3
TP2-1
TP2-2
TP2-3
TP4-1
TP4-2
TP4-3

DEPTH
(feet)
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1155 CLAY PROJECT - Average Lead and Oil and Grease Concentrations

W. Copeland 10/9/90
TOTAL LEAD QiL AND GREASE
CONCENTRATION CONCENTRATION
(ppm) (ppm)
38.1 40
3.4 40
5.2 60
4.0 40
32.9 60
223.0 80
394.0 20 (ND)
3.8 20 (ND}
3.4 20 (ND}
15.0 40
454.0 120
29.0 20 (ND)
399.0 300
20.6 40
8.3 20 (ND)
5.2
8.9 40
3.2 20 (ND}
5.0 20 (ND)
1.5
28.9 20 (ND)
3.5 60
8.1
7.2 60
3.2 20 (ND)
53.3 40
8.5 20 (ND)
3.7
395.0 413
9.3 2 (ND)
9.3 2 (ND}
442.0 64
763.0 254
458 34



1155 CLAY PROQJECT - Average Lead and Qil and Grease Concentrations

BORING/ SAMPLENO. DEPTH TOTAL LEAD OIL AND GREASE

TEST PIT (feet) CONCENTRATION CONCENTRATION
(ppm) (ppm)
TP5 TP5-1 0.5 64.3 124
TP5-2 3 30.1 85
TP5-3 4.5 10.3 2 (ND)
TP TP6-1 0.5 19.3 46
TP6-2 3.5 33.1 14
TP6-3 6 55.3 140
TP7 TP7-1 1 837.0 2 (ND)
TP7-2 2 11.9 2 (ND)
TP7-3 3 16.3 2 (ND)

EXCAVATION
AREA 2

F4 F4-1 1 7.8 20 (ND)
F4-2 3 40.3 300
F4-3 5 71.7
F4-4 8 74.8
F4-5 10 9.8

F5 F5-1 2 20.3 140
F5-2 4 20.8 980
F5-3 6 113.0
F5-4 15

F12 F12-1 1 415.0 20 (ND)
F12-2 3 3.7 20 (ND)
F12-3 5 1.5

TP1 TP1-1 1.5 30.8 249
TP1-2 3 98.9 160
TP1-3 6 80.6 201

TP3 TP3-1 1 42.6 114
TP3-2 2 126.0 494
TP3-3 3.3 8.5 2 (ND)

Page 2



S 100 Woodward-Clyde Consultants

QOaklang, CA 94607-4014
{4153 893-3600

HEALTH AND SAFETY PLAN
1155 CLAY FILL REMOVAL PROJECT
1155 CLAY STREET
OAKLAND, CALIFORNIA
16 October 1990
APPROVALS
Eric Masamon Date

Health and Safety Officer, Oakland

Anne Baptiste Date
Corporate Health and Safety

As Project Manager for the above named project, I have read the attached Health and Safety
Plan and agree to assume responsibility for implementing its provisions. To the best of my
knowledge, the site descriptions and description of work are substantially accurate and
complete to the extent necessary to assess project health and safety needs.

7 4 /0-—22"?0
(| AN

Date

George Fefrd
Project Managgr

Consulling Frgreers Geologst.

=nd Envrronmental Scienhsts n

Offices in Other Principat Cies
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Job Number CO0310P
SECTION T

HEALTH AND SAFETY GUIDELINES
EXCAVATION, TRANSPORTATION, AND DISPOSAL OF SOIL CONTAINING
PETROLEUM HYDROCARBONS AND LEAD
1155 CLAY STREET SITE
Oakland, California

1.0 INTRODUCTION

Woodward-Clyde Consultants (WCC) has prepared health and safety
guidelines for soil cleanup work on the 1155 Clay Fil1l Removal Project on
the site bounded by 11th and 12th Streets and Jefferson and Clay Streets in
Qakland, California. These guidelines describe recommended procedures to
be followed by the genmeral contractor, excavation subcontractor, and any
other subcontractors, vendors, or personnel working at or near the site
during demolition, excavation, loading, shoring, and other grading and
foundation construction activities. This document describes occupational
safety and health precautions during the excavation and removal of soils
containing petroleum hydrocarbons as waste oil and low levels of lead.

SPECIAL NOTE: WCC has prepared these guidelines to assist in
performing the required work. The contractor is solely responsible for
developing and implementing his own heatth and safety plan. When
requested, WCC will assist in interpreting these guidelines, but WCC
assumes no responsibility for implementing the guidelines or enforcing
contractors' personnel or others to comply with the guidelines. Oakland
Redevelopment Agency (Agency) shall require the contractor to assign to the
job a safety specialist officer or manager with experience in gasoline,
Jead and waste 0il cleanups to assist in supervising the excavation of
contaminated soil.

2.0 BACKGROUND

2.1 Site Description

The 1155 Clay Fill Removal Project site is located on the block bounded
by 11th, 12th, Clay and Jefferson Streets and occupies approximately 1.5
acres. In the past, various commercial buildings have been lccated on the
site. A paved parking lot has existed on the site since 1970's.

2.2 Materials Present

Soil sampling and chemical analyses performed during 1990 indicate some
areas of fi11 on the site contain elevated levels of petroleum hydrocarbons
(gasoline, diesel and lubricating oil) and lead. This fill is located
primarily on the Clay Street side of the site, within the basement areas of
buildings formerly located on the site and in layer with an average
thickness of approximately 5 feet covering the entire site. A maximum

I-1
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concentration of 980 ppm oil and grease has been found in the fill. The
average petroleum concentration in the contaminated portions of the fill is
about 80 ppm. A maximum total lead concentration of 454 ppm has been
detected in the fill. Average total lead concentration in the fill is
about 60 ppm. Field evidence suggests that up to about 14,300 cubic yards
of soil between elevations 30 and 35 feet City of Oakland Datum {C.0.0.D.)
are affected by petroleum hydrocarbons and lead.

Analyses of groundwater taken from monitoring wells on the site
indicate that the groundwater does not contain elevated Tlevels of petroleum
hydrocarbons, metals or volatile organics.

The underlying soil also contains gasoline at concentratiors of up to
approximately 100 parts per miilion (ppm) at a depth of 27 feet below the
surface in a small area along the Jefferson Street at 1lth Street corner of
the site. It is not anticipated that this soil will be encountered during
work for this project.

3.0 WORK DESCRIPTION

The cleanup of the 1155 Clay Fi11 Removal Project site will consist of
removing approximately 14,300 cubic yards of soil containing petroleum
hydrocarbons and lead from the site and hauling the soil directly to
designated disposal sites.

Construction activities on the site will consist of the excavation,
stockpiling, and off-hauling of soils conjaining ol and lead. The work
will require close coordination between the contractor and Woodward-Clyde
Consultants (Engineer).

4.0 HAZARD EVALUATION

The primary potential hazards anticipated for this project are: (1)
physical injuries related to construction practices and heavy equipment;
and (2) inhalation of dust containing concrete, 0il and possibly lead.
Table 1 gives the permissible exposure 1imits (PEL) and the Immediate
Danger to Life and Health (IDLH) levels established for substances expected
on the site.

TABLE 1
MAJOR SITE CONTAMINANTS
Contaminant PEL IDLH
Waste 011 N/A N/A
Lead and Inorganic 3
Lead Compounds 0.05 mg/m variable
Gasoline 30C ppm 500 ppm

(short term -
15 minutes)

I-2
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4.1 Endangerment Assessment

0ily petroleum hydrocarbons exhibit negligible inhalation and dermal
toxicity. Because the oil occurs in a soil matrix, the fire hazard is
judged to be relatively low.

Gasoline exhibits relatively low acute inhalation and dermal toxicity.
Concentrations of 160 to 270 parts per million (ppm) gasoline vapor have
been reported to cause eye, nose, and throat irritation in people after
several hours of exposure. Levels of 500 to 900 ppm have been reported to
cause irritation and dizziness in one hour and 2,000 ppm has been reported
to cause mild anesthesia in 30 minutes. Gasoline will cause severe eye
jrritation on contact with the eye and low to moderate skin irritation on
contact with the skin. In adults, ingestion of 20 to 50 grams may produce
severe symptoms of poisoning. Secondary pneumcnia may occur if gasoline or
other fuels are aspired (passed into the lungs) upon ingestion.

Petroleum distiliate fuels, including gasoline, are flammable. Under
certain conditions, this property presents a greater risk than toxicity.
Generally, it is expected that the soil containing petroleum hydrocarbons
encountered at the site will not support combustion, and the fire hazard
will be negligible.

4.2 Pit Construction

Pits, trenches and other large holes in the ground can present a number
of physical hazards. Among them is collapse of walls, which could cause
severe injury or death to individuals working in or standing on the edge.
Holes in the ground also present a tripping and falling hazard to
unsuspecting visitors and passers-by. OSHA requires pits and cther
excavations to be shored or sloped if they are deeper than 5 feet and
personnel must enter them. Also, OSHA requires the erection of barriers
and signs around open pits and trenches.

5.0 SITE LAYOUT

Because of the relatively low chemical exposure hazards associated with
the work to be performed, dividing the site into exclusion, contamination
reduction, and support areas is unnecessary. The site may be entered only
by authorized individuals, and such individuals must wear the specified
protective equipment upon entering.

6.0 PERSONNEL PROTECTION

The personal protection for EPA Level D classified work will be
enforced. Equipment specifications are based on the foregoing hazard
assessment.

o A1l personnel engaged in excavation operations must wear the
protective equipment Tisted below:
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- Hard hat and safety glasses/goggles or faceshields (when working
within 10 feet of operating equipment)

- Neoprene or nitrile gloves, 10-inch minimum length

- Earplugs or muffs. Hearing protection should be worn when noise
levels exceed 85 dBA. If verbal communication with a person
2 feet away requires one to raise his/her voice to be heard, the
level of background noise will usually be greater than 85 dBA.

- Neoprene boots with steel toes

- Disposable uncoated-Tyvek coveralls may be worn to protect street
clothes from soiling and the possibility of being splashed with
water

o A1l personnel engaged in soil sampling operations must wear the same
protective equipment listed above.

o Half or full-face respirators with organic vapor-acid gas cartridges
(color coded yellow) shall be available for immediate use.
Respirators must be worn by individuals in the work area whenever
organic vapor levels in the breathing zone of individuals working
closest to the source reach and remain above the action levels
specified in Section 7.2.

o A first aid kit shall be present gt the work site.
An EPA Level C contingency will be observed for this project.

6.1 Health and Safety Training

Employees of WCC assigned to perform work at the site must meet
29 CFR 1910.120 reguirements regarding 40-hour basic health and safety
training, supervisor training and annual refresher training. Training is
not required for WCC employees assigned to observe on-site activities from
points outside of the site area. It is recommended that the contractor and
subcontractors use personnel trained under 29 CFR 1910.120 requirements.
If needed, WCC will assist the project team in providing health and safety
training.

6.2 Medical Monitoring

A1l WCC employees assigned to the sampﬁing operations must be active
participants in WCC's Medical Surveillance Program. WCC's program requires
employees assigned to hazardous waste site investigations to take
preassignment, annual and exit medical examinations. The only acceptable
proof of medical clearance is a letter or document, signed by a physician,
certifying that the physician performed an examination within the past 12
months and found the person physically fit to wear a respirator and perform
work at hazardous waste sites. It is strongly suggested that the
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contractor and subcontractors use personnel who participate in a medical
monitoring program.

6.3 Work-Rest Schedule

No special work-rest schedule is required. Air temperatures and
humidity are expected to be in a relatively comfortable range during the
project and, because the physical work will be light to moderate, no undue
stress should be encountered even when wearing protective equipment.
Therefore, no heat or cold stress monitoring is necessary.

6.4 Health and Safety Briefing

Before field work begins, all WCC field personnel (including empioyees
of WCC subcontractors) must be briefed on their work assignments and on the
provisions of this procedure. Each person briefed should be given a copy
of the work guidelines and should acknowledge receipt and willingness to
comply. Individuals refusing to abide by the guidelines should be
prohibited from working on the site.

7.0 VAPOR MONITORING

The preferred vapor monitoring instrument is a combustible gas meter
(CGM) with lower explosive Timit (LEL) and 0-500ppm scales calibrated with
hexane. If the CGM available does not have a ppm scale, a photoionization
(PID) or flame-ionization meter should be used in combination with the CGM.

#
7.1 Explosion Hazard and Evacuation '

If measurements with a combustible gas meter (CGM) indicate the
presence of combustible gas levels equal to or exceeding the explosivity
action level in the work area, the following action must be taken.

o Extinguish all possible ignition sources in the work area {e.qg.,
shut down electricity and fuel-powered motors).

o Move personnel at Jeast 100 feet away from work area.

o Leave CGM in work area and return to work area only if CGM alarm
stops and remains off at Teast 15 minutes.

7.2 Action Levels

The toxicity action levels below are based on the American Council of
Government Industrial Hygienists {ACGIH) Threshold Limit Value (TLV) for
gasoline of 300ppm, adjusted to comply with the new 0SHA benzene standard.
These action levels are meter readings equivalent to 10 percent of the
TLV. Respirators must be worn when meter readings averaged over 15 minutes
equal or exceed the action level near the source of contamination.
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Calibration Action
Instrument Gas Level (ppm)

Combustible gas meter Hexane 30
Combustible gas meter Methane 13
Photoionization meter with 10

to 10.2 eV lamp “ Benzene 6
Photoionization meter with 10

to 10.2 eV lamp Isobutylene 10
Flame-ionization meter {OVA-128) Methane 30

The explosivity action level is 20 percent of LEL for hexane-calibrated
CGM's and 47 percent of LEL for methane-calibrated CGM's. The CGM alarm
must be set to sound at the action level.

7.3 Monitoring Guidelines

vapor monitoring should be performed as often as necessary and wherever
necessary to protect field personnel from hazardous vapors. Monitoring
must be performed by individuals trained in the use and care of the
required instruments. Because toxicity action levels are considerably
lower than explosivity action levels, monitoring efforts should focus
initially on detection of toxic vapors. Monitoring for explosive levels of
gases and vapors should be performed only when gas/vapor concentrations
exceed the ppm range of the CGM or PID and when explosive levels are
expected (e.g., inside tanks and other enclosed spaces).

During excavation and loading operations, vapor emissions may be
measured continuously or periodically. If vapors are measured continuously
and the instrument must be unattended, the sample intake orifice or, in the
case of instruments that operate by diffusion, the detector, must be
positioned in a safe place down wind of the excavation and the instrument
alarm set to sound at the action level.

If the alarm sounds while monitoring continuously for toxic
concentrations, the sample intake orifice/detector should be moved so that
vapor concentrations in the breathing zones of individuals closest to the
work area are measured. Decisions regarding respirator use should be based
on breathing zone vapor concentrations.

If the alarm sounds while continuously monitoring for explosive
concentrations, shut-down and evacuation procedures must be initiated
immediately.

If vapor emissions are measured periodically, they should be measured

whenever a boring is open. Measurements may be Timited to breathing zone
air. Vapor emissions from the excavations should be measured while the
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excavation is being dug. The monitoring instrument should be placed near
the backhoe operator and the instrument alarm set at the action level.

7.4 Area Control

Access to potentially hazardous areas of the excavation must be
controlled to reduce the likelihood of occurrence of physical injury and
chemical exposure of people. A hazardous or potentially hazardous area
includes any area where (1) field personnel are required to wear
respirators, or (2) excavating operations are being performed with heavy
equipment.

Entry to hazardous areas shall be limited to individuals who must work
in those areas. Unofficial visitors must not be permitted to enter
hazardous areas. Official visitors should be discouraged from entering
hazardous areas, but may be allowed to enter if they agree to abide by the
provisions of these guidelines and are informed of the potentiai dangers
that could be encountered in the areas.

8.0 DECONTAMINATION

Field decontamination of personnel and equipment is not required except
when contamination is obvious {visually or by odor}. Recommended
decontamination procedures follow.

Personnel

Petroleum and/or petroleum-bearing soj1 should be removed from skin
using a mild detergent and water. Hot water is more effective than cold.
Liguid dish washing detergent is more effective than hand soap.

Equipment
Gloves, respirators, hard hats, boots, and goggles should be cleaned as

described under personnel; however, if boots do not come clean after
washing with detergent and water, wash them with a strong solution of
trisodium phosphate and hot water.

Excavating equipment, vehicle undercarriages, and tires should be
cleaned of obvious contamination before being moved from the site. This
may be done with steam or high-pressure water, preferably with soap. The
steam cleaner is a convenient source of hot water for personnel and
protective equipment cleaning.

9.0 EMERGENCY RESPONSE PROCEDURES

In the event of fire, explosion, chemical exposure, injury, and other
accidents, contact an appropriate site emergency organization. The
emergency organizations and their telephone numbers are listed below:

Phone Number

Fire Department 911
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Ambulance 911
Police 911
Merritt/Peralta Hospital 420-6116
30th and Telegraph
Oakland

Directions to Hospital:

- Take 11th Street to Broadway

Turn left onto Broadway

Take Broadway to Telegraph-

Turn left on Telegraph

Hospital is on the corner of Telegraph and 30th Street

10.0 PROHIBITED ACTIVITIES

o Eating, drinking or smoking are prohibited on site except in areas
to be designated by the Site Safety Officer,

o If respirator use becomes necessary, individuals with facial hair
that interferes with proper fit of respirators shall not be
permitted to enter areas where respirator use may be reguired.

11.0 PROJECT SAFETY PERSONNEL

The Agency shall require the contractor to designate a full-time Heaith
and Safety Specialist, Officer or Manager (HSM) who will remain on-site
during excavation operations and monitor and enforce compliance with health
and safety guidelines. This person shouTd be familiar with conventional
construction safety procedures as well as the requirements for dealing with
soil containing o0il, fuel hydrocarbons, and lead. The HSM should have the
authority to control or direct the work in contaminated areas and to stop
work when necessary.

WCC will have a Site Safety Officer (SSO) on site who will be
responsible for directing WCC activities. The SSO will be available to
assist the contractor's HSM in areas of worker health and safety; however,
compliance with these guidelines is the sole responsibility of the
contractor.

Telephone Numbers

Work

Redevelopment Agency of the City of Oakland

David W. Ralph 273-3694
Lois R. Parr 273-3694
Woodward-Clyde Consultants

George Ford 874-3203
Peter Solberg 874-1752
Bi11 Copeland 874-3192

Note: WCC personnel may be paged during work hours by calling 893-3600.
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Hazargous Waste Management Practice
Health and Safety Manual

OPERATING PROCEDURE NO. H5-510

510.0 Safety Procedures for Trench Construction and Other Excavating
Operations

310.1 Purpose
This procedure contains general safety requirements for excavating and
trenching operations and work performed therein. The requirements are consistent

with standards established by the Occupational Safety and Heaith Administration
(OSHA) and described in 29 CFR 1926, Subpart P. The latter should be consulted for

additional information.
510.2 Primary Responsibility

The WCC project manager is responsible for ensuring that employees of
% CC and of firms contracted by W CC comply with the tequirements.

510.3 Apphcatility

This procedure is applicable to all WCC projects in which trenching or
other excavaling operations, exclusive of borings, are performed by WC(C personnel or
personnel employed by firms under contract to WCC. It is also applicable 10 wCC
projects requiring % CC personnel or personne!l of firms under contract to WCC to
enter trenches and other types of excavations.
510.4 Requirements

510.6.1 Preliminary Requirements

Vhen planning any excavatling operation, obtain a permit, il required, from

the proper authority.

HAS-PROS10 HS-510-1 June 1987



Hazardous Waste Management Practice
Health and Safety Manuai

Before digging, determine if underground installations, such as sewer,
water, fuel, or electrical lines are to be encountered, and if so, determine the exact
locations of the lines. {nformation can be obtained by contacting Underground Service
Alert {consult local telephone directory for toll-free number), local utility companies,
and the owner of the property on which excavating operations are planned.

Trees, boulders, and other surface encumbrances, located so as 10 pose 3
potential hazard to employees must be removed or made safe before the operation
begins.

510.6.2 Placement of Excavated Materials

Excavated materials must be placed at least two [eet from the edge of the
excavation and precautions must be taken to prevent the materials from falling into

the excavation.
510.4.3 Working in Excavations
510.4.3.1 Shoring and Sioping

Excavations in which personne| are required to work must be shored or
sioped to an angle of repose it the depth of the excavation is five (5) feet or more.
When a shoring system is used, it shall consist of hydraulic shores or the equivalent,
with sheathing or sheet piling as needed. The shoring system must be properly
designed and installed to sustain all existing and expected loads. For details on
shoring and sloping, consult 29 CFR, Subpart P, Sections 1926.650 to 1926.653.

$10.4.3.2 Access

When work is to be performed in an excavation, safe access 10 the
excavation must be provided by means of ladders, stairs, or ramps. Trenches four or
more feet deep must have ladders spaced no less than 25 feet apart, and the ladders
must extend at least three fe‘et above grade.

HAS-PRO510 HS-510-2 June 1987



sz72¢dous % aste Management Practice
Health and Salety Manual

$10.4.3.3 Hazardous Atmospheres

. Al sites where Oxygen deliciency or hazardous concentrations of
lhm-mable or toxic vapors or pgases may pe encountered in excavations, the
aimosphere in the excavations must be tested by the project safety officer or other
qualified person before work in an excavation begins and at appropriate intervals

afterward.
510.4.4 Inspection of Excavations

Excavations must be inspected daily by the project or site safety officer.
if no safety officer has been assigned to the project, inspections musi be made by the
project manager. If evidence for potential caveins or slides is apparent, all work in
the excavation must be suspended until necessary steps have been taken to safeguard

employees.
$10.4.5 Operation of vehicles Near Excavations

% hen vehicles or heavy eguipment must operate near an excavation, the
sides of the excavation musl be shored or braced as necessary to withsiand forces
exerted by the superimposed load. Stop logs or other types of secure barriers must be
installed at the edges of the excavations. '

510.4.6 Bell-Bottom Pier Holes
Employees working in bell-bottom pier holes must be protected by 2

substantial casing that extends the full depth of the shaft. The employees must wear

a shoulder harness secured to a full-time tended lifeline.

HAS-PROS10 HS-310-3 June 1987



Hazardous Waste Management Practice
Health and Safety Manual

510.4.7 Bridges and Walkways

Walkways or bridges with standard guardrails must be provided where
empléyees or equipment are required or permitted to cross over @xcavations.
Pedestrian walkways shall be of sufficient strength to permit a vertical defiection of
no more than 0.5 inch when a 250-pound weight is applied to the center of the
walkway. All bridges intended for vehicular traffic must be constructed to withstand

twice the load of the heaviest vehicle expected.

510.4.8 Barricades and Fences

Excavated areas must be completely guarded on all sides with barricades
or {ences, as appropriate. If barricades are used, they must be spaced no more than 20
feet apart and shall not be less than 35 inches high when erected. A yellow or yellow
and black tape, at least 0.75 inches wide, shall be stretched between the barricades.

510.4.9  Backlilling

Excavated areas must be back{illed as soon as practical after work is

completed, and all associated equipment must be removed from the area.

HAS-PRO3I0 HS-510-4 June 1987
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A Word About OSHA

Congress **. . . 10 assure 30 {ar as potsible every working man and
woman in the Nation safe and healihful working conditions and 0
preserve our human resources.” While strict compliance with the
OSHA standards will help ensure & good level of safety and heslth
on the job, thosw standards can prescribe oaly minimem re-
quirements for all the workplaces they cover,

diligent and committed management snd worklorce operating as 8

team, dedicated 10 sound health and 1alety education and training
and good work habits.

L}

The High Cost of Cave-ins

Excavation and trenching cave-ins result in more than one hundred
[atalities annually In the United States, With little of no warning,
unsupported, improperly-shored or sloped trench or excavation wall
can collapse, trapping workers below in seconds. For each fasality
there are an estimated fifty reiated serious injuries annually. In addi-
tion 10 human losses due 10 excavating and trenching sccidents, the
financial costs can be siaggering-—propeny damage, work sioppage,
and workers’ compensation among others.

Planning for Safely

Most on-the-job problems and accidents are & divect resukt of in-
adequiaie planning when preparing the bid. Correcting mistakes in
shoring and/of sloping after work has begui slowd down the ODeTE-
tion, adds 10 the cost, and increases the possibility of an excavation
failure. The contraciof should build safety im0 the pre-bid plan-
ping in the same way all of the other pre-bid [actofs are considered.
11 is & good idea for contracion to develop safety checklists,
prior to working up 8 bid, 10 make ceriain that there is adequate in-
{ormation about the Jobsite and that all needed ltems are on hasd,
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Belore preparing B bid these specific conditions should be taken
im0 account:
e Traflic,
o Neasness of structeres and their conditions,
* Soil,
e Surfsce and ground water,
® The watet table,
o Overhesd and wodergrouwnd wtilities, and
» Weather.

These and other condithons can be determined by jobsite studies,
obscrvations, test borings, and consultations with loca! officials
snd wulity companies. Underground instalintions—-sewer,
iclephone, watet, fuel and ehectric lines~—that may be encountered
i the digging must be located. If underground installations are on
covered, OSHA regulations require that they be properly sup-

. The contracior must contact the utility companies involved
and inform them of the proposed work before stasting the trench or
excavation.

Once 8!l the pecessary specific information about the jobsite is
ascertained, the contractof is ready 10 determine the amount, kind
and cost of the salely equipment needed. A careful inventory of the
safety items of hand must be made belote deciding what additional
safety material must be acquired. No matter how many trenching,
shoring and backfilling jobs have been done in the past, each job
should be approached with the vumost care and preparation.

Belore Beginning the Job

1t s mportam, belore beginning the job, for the contractof 10
establish a salery and health policy. 1t should be put in writing Of
made verbal and should reflect the contracior’s OWR attitude
soward jobrite safety.

To be sure safely policies are implemented attactively, there must
be cooperation from SUPETvisorns; employee groups, inciuding
wnions: and individual employees. Each jupefvisor must under-
stand the degree of responsibility and authority he of she holdsins
particular arcs. For elfective labor suppofl, alfecied unions should
be notified of construction plans and asked 10 COOpeErate.

Before beginning work, employees should be tsught 10 recognize
hazards and salety precautions they must ke, No employee
should operale 8 piece of equipment without first being trained
properly to handie 1t and fully alerted 10 its potential hazards.

Once the job pets uﬁenav.hdﬂuwtmlhm
{or 10 be kept informed of the safety mpects of the work a1 well a8
(he wotk progress in general. Therefore, in the planaing stages L
will be necessary o incorporate procedures for fast wotification
and investigation of accidents.

On-the-Job Follow-up

Follow-up involves 8 series of Inspections 10 detect hazards snd
correct jobsite situations before cave-ins or other accidents ot
Receiving daily reports, scting on these reports, snd meking pet-
sonal visits 10 the jobsite will help 10 ensure that everyooe 8
meeting job safety responsibilities.

Lasger and more complex oper should have 8 Tull-time
safcty official who makes recommendstions to improve the im-
piementation of the salety plan. Ina smaller operation, the safety
olficial may be part-ime and probably will bes Supervisor,

Supervisors are the conITactoe’s represeniatives on the Job.
Supervisors should conduct inspeciions, investigate accidents and
anticipate hazards, “They should be responsidle for meeting on-the-
job employee salety iraining and education needs. It showld siso be
their responsibility 1o 1ske precautions 10 guard against potential
hatatds, get the necessary worker cooperstion in safety matsers,
and make frequent reports 10 the cOnLractor.

Leadership by example ls more necessary in safety than in slmont
any other field of jobsite activity: It is essential that every managet,
regardiess of status, wear safety shoes, safety glasses, & hard hat
and any other prescribed gear when visiting the jobshe.

Employees must also take an active role in job safety. The con-
(ractor and supervisor should make certain that the workers have
had propef training in the use of the prescribed protective gest and
equipment, that they are indeed wearing and using the equipment
cotrectly, snd that they are using safe work

On-site Safe Praclices

According 10 the OSHA construction safety and health siandards,
a trench is referred to s 8 RAFTOW CHCAVRLION in which the depth is
greater than the width, sithough the width is not grester than 13
{eet. An excavation is any mechanically-made cavity o depression
in the earth’s surface. This can include excavations (os anything
(rom cellars to highways,
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OSHA requires that, jo all excavations, employees rzposed 10
danger [rom moving ground shall be protecied by a shoring system,
sloping of the ground, o some other equivalent means.

in sddition, OSHA requires that all trenches over $ feet deep in
cither hard and compact OfF soft and unsiable soil be sloped,
shoted, sheeted, braced of otherwise supporied and that trenches
jess than 3 feet in depth also be effectively protected when hazsr-
dovs ground movement nay be expected.

One method of ensuring the safety and health of workers in 8
treoch or excavation Is 10 slope the sides of the cut to the **angle of
repose,”” the greaient angle above the horizonisl plane st which &
material will lie withowt sliding. The angle of repose varies with dif-
ferent kinds of soil, and must be determined on each individual
project. When an excavation has waler conditions, silty material of
loose boulders, or when I is being dug in areas where erosion, deep

frost, of slide planes are apparent, the angle of repose must be Nar-
sened, (See figure ).)

Figure 1.
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A second method of protection i shoring-sheeting which ean be
cither tightly placed timber shores, bracing, rench jacka, piles, of
other materials instalied in & manner Hrong enough 10 frist the
pressures surrounding the eACEVation. (See fligwre 2.)

Contractors also may wie @ trench thield, & prefabricated
movable structure composed of steet plates welded 10 8 heavy seed
frame. Timber, aluminum of other sultable constrection may sl
be used. OSHA suandards permit the wse of » irench shield (also0
known as a weider's hut) a3 long as the protection ik provides bs
equal 10 or greater than the protection that would be provided by
the sppropriste shoring system. (See figure 3.)

Designing Adequate Protection

Designing 8 support system is a compien becsuse of the
number ol faciors jnvolved. Some of the considerations the coR-
tractot must ake into account are:

* Soil classification,

o Depthol cut,

» Water content of soil,

e Changes due 1o westher and ctimate,

o Superimposed loads,

* Vibrations, and

o Other operations in the vicinity.

Soll Classification

The type(s) of soil must be identified 10 determine propes protective
measures. Excavations in wet soil, sandy 10il, O¢ areas that have been
backfilled, are velatively unstable and must have sirong support.
Even hard rock sometimes can be hazardous; faults in the sirata N
make it unstable when cut.

Westher Conditions

Changing weather conditions and climate also grestly sifect how

sirong & shoring sysiTm maet he_ Excesy water from rain of melting
snow loosens he soil, drastically increasing the pressure on ihe
shoring system. A gainstorm can fwrn a8 stable trench side that re-
quired only light bracing into & mass of loose soil, posing an im-
mediate threst to the employees working within. Shosing frozen
ground presents another potential problera—8 swdden thaw can
wndermine an entire section of shoring. Even encessively dry condi-
tions can reduce the cohesiveness of the soil.




Figure 2. o
" o _.!'///

ONE DXUAMPLE OF
SEVERAL TYPES
OF SHEETING

j\‘} !.

//’ Beaces
s
'i'\~ ]
‘|
/ :
Figure J.

Large excavations, in particular, sre subject to changing westhet
condilions because they are generally opes (or longer periods of
time than are trenches. Shoring for these excavations should pro-
vide long-range protection Sor & variety of weather conditions. In
some cases, additional precautions are neceisary (0 protect cACAYE.
tion sides or [aces, such as covering them with plastc sheeting or
spraying the soil bank with 8 moisture-limiting chemical.

Superimposed Loads .
Superimposed losds in the viciaity of & trench or escavatios ie-
crease the pressure oa eacavation feces. Heavy equipment and
matcrials such as pipes or timbers should be kept as far back rom
the excavation as possible. When heavy loads must be located nesr
an excavsiion, the walls must be draced, sheet-piled, or shored 10
salely support the extra weight. In some cases, it may be necessary
to letsen the pressure of these loads. Pile drivers or cranes, for ea.
ample, should be mounted on wooden mats of heavy planking 0
spread the weight more evenly.

Buildings, curbs, irees, wiility poles, and other structeres adjoin-
ing the excavation ares also can place more stress on @ rench side
than it can safely sccommodate. lo these instances, OSHA requires
that shoring, bracing, or underpinning be provided as pecessary 10
protect workers. This will also preveat the dislocation of the soil
beneath the structures in the vicinity.

In addition, spoil, the excavated material, can exest great
pressure on (he excavation walls. Spoil mest be stoved 7 (ont O
more from the edge of the excavation, and be setained ln an effec-
tive manoeft.

Vibrations

Vibrations or sudden shock from passing vehicles or railways,
blasting, equipment such as trucks Or pile drivers, and some tool
can contribute 10 cave-ins by loosening the soil. Even machines
operated in neasby buildings, such as punch presses, Caf creatd
enough vibration 10 endanger & shoring systems. If these conditions
exist near an excavation site, stronger support is vital.

installing the Protection
Whatever support sysiem s used, workers should always spply

shoring by starting from the top of the trench or excsvation and
working down. In installing the shoring, care must be 1akent 1O

?
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POSITION AND SPACED AVOID DANGEROUS OVERHANGS!
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and 10 spece them werticeliy 81 approprisie iniervais, The braces
aito must de secured 10 preveat sliding, falling or kickouts. (See
ligure 4.)

AU materialy wsed for shoring must be In good condition, free of
delects, and of the right size. Timber with large or ioose knots
should not be used.

Installation of the shoring should closely lollow the excavation
work. The longer a trench is left unsupported, the grester the
chance t_rl 8 cave-in. (See (igure 3.) Even Il no work is being done in
them, dirt walls will slough of(, causing dangerous overhangs.

Speclal Precautions

Sometimes the contractor will have to guard sgainst an wastable ex-
cavation bottom, such as when working below the water line,
Sheeting may have 10 be driven below the bottom of sech an ex-
cavation 10 add to the 3oil stability. (See figure 6.)

OSHA standards require that diversion dikes and diches or
other suitable means be used 10 prevent sur(ace water from entering
an excavation and 10 provide sdequate drainage of the area adje-
cent to the excavation. Water causes soil erosion and softening and
should not be allowed 10 sccumulate la & trench or excavation.

Figwre 6.

EXCAVATION BOTTOM
BELOW WATER LINE

SHEETING SHOULD BE
DRIVEN BELOW BOTTOM

Inspections

Shoring systems must be inspected daily by s competent person. Ine
spections alio are required after rainstorms or any change in condi-
lions that can incresse the possibility of a cave-ia or slide. i
dangerous ground movements are apparent, such a3 subsidence of
tension cracks, all work in the excavation must be stopped walil the
problem has been corrected. (See figure 7.)
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Quick Exits :

In case of an emergency, workers must be sbile to lesve the trench
quickly. According to OSHA regulations, when employees are re-
quired 10 be in trenches 4-foet deep or more, adequate means of
exit, swch a3 @ ladder O steps, must be provided and located 30 a3
t0 require 80 More than 23 feet of lateral travel.

After the Work Is Compieted

At 3000 a3 work Is completed, the trench should be backfilled as
the shoring is dismanuUed. After the trench has been cleared,
wotkers should remove the shoring from the bottom up,taking care
10 release jacks or braces slowly. In unsiable so0il, ropes should be
wsed to pull out ihe jacks or braces from above,

Remember

OSHA reguiations for trenching and excavation work leave n0
room for risk-taking; they require that safe working conditions be
provided for all employees working in excavations,

A greater awasenesg of the safety problems to be overcome la ex-
cavatlions—on the part of the employer who designs the protection
and the employee who installs i—will help end cave-ia hazards in
construction,

For More Information

Regulations for excavating, trenching, and shoring are comained in
Subpart P, Pant 1926 of the Code of Federal Regulations. (See Ap-
pendin.) Other OSHA construction standards may also apply.

Part 1916 covers the safety and health regulstions for constrec-
tion. Copies of the complete set of OSHA standards for constrec-
tion may be purchased from the Superintendent of Docements,
U.S. Government Printing Office, Washington, D.C. 20402, Ask
for Construction Industry : Pert 1926/1910 (OSHA 220m.

Additions) information on trenching and excavation may e 0b-
tained from the OSHA ofllice nearest you,

L
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Appendix

CONSTRUCTION Satety & Mealth Reguletions Part 1728

Subpart pP--Excavstions, Trenching, and Shoring

192¢.850—Ooners! protection requirements.

(0) Walkways, regways, and sidewalks shall be kept clear of ex-
cavated material of other obsiructions and no sidewalks shall be
wndermined wniess shored O CaITY 8 minimum live load of one hon
dred and (wenty-five (123) pounds pet square fool.

(b) I planks asre wsed for raised walkways, renways, of
sidewalks, they shail be laid parslicl 10 the length of the walk and
fastencd together againf displacement.

{c) Planks shall be aniform in thickness and sl exposed ends
shall be provided with beveled clests to prevent tripping.

(d) Raised walkways, runways, snd sidewalks shall be provided
with plank sieps on si7ong stringers. Ramps, used in liew of sieps,
shall be provided with cleats 10 insuTe B safe walking surface.

(¢) Al ewmployees shall be protecied with personal protective
equipment for the protection of the head, eyes, respiratory organs,
hands, lut.nndothﬂpmloltbebodyumlmhlnswpmﬁol

and shall be instructed to wear warning vests marked with or made
of reflectorized of high visibllity material. .

(3) Employecs subjected 10 harardous dusts, gases, fumes,
mists, or atmopheres delicient in onygen, shall be protecied with
approved respirstory protection a3 set forth in Subpart D ol this

part,

(h) Mo person shall be permitted wnder loads handled by power
shovels, derricks, of hoists. To svoid sny spillage employees shall
be required 1o stand swey [rom sny vehicle being loaded.

() Delly inspections o1 excavations shall be made by 8 compe-
o peTon. 37 svidence of posible cave-ing or slides i spparent, al}
work in the excavstion shall cease untli the necessary piecauiions
have been aken 10 safeguard the employees.

19726.851=Specific oncavetion requirements.

(a) Prior 10 opening an excavation, effort shall be made (0 deter-
mine whether uoderground instaliations, l.e., sewet, telephone,
water, luel, electric lines, €1C., will be encountered, and if so, where
such wnderground insialiations are located. When the excavation
approaches the estimated location of such an insullstion, the exact
jocation shall be determined and when it Is uncoveted, proper sup-
ports shall be provided for the existing insualtation. Utility com-
panies shall be contacted and advised of proposed work prior 1o the
siart of actual excavation.

__—i————______——--_-___—-—_-————

(b) Trees, boslders, and other serface encumbrances, loceted 20
a3 10 create & hazard to employees i excavation work of
in the vicinity thereol at any time during operations, thall e
removed or made safe before encavating is begun. .

() The walls and faces of all excavations in which employees are
exposed 1o danges from moving ground shall be guarded by s shor-
ing system, sloping of the ground, of Some other equivalent means.

(d) Excavations shall be inspected by @ compeient penon after
every rainstorm oFf other hazard-incressing occurrence, and the
protection against slides and cave-ins shall be incressed I
necessary.

(€) The determination of the angle of repose and design of the
supporting sysiem shall be based on carefu! evalvation of pertinent
factors such as: Depth of cut; possible veristion in water content of
the material while the excavation is open; anticipated changes in
materials from exposure 1o air, sun, water, Of (reezing; loeding im-
posed by structures, equipment, overlying material, of stored
material; and vibration from equipment, blasting, traific, or other
m'm.

(N Supporting systems, L¢., piling, cribbing, shoring, etc., shall
be designed by a qualif ied person and meet accepied engineering re-
quirements. When tic rods are wsed 10 restrain the 10p ol sheeting
ot other retaining systems, the rods shall be securely anchored well
back of the angle of repose. When tight shecting of sheet piling is
wsed, lull loading due 10 ground watef wble shall be sssumed,
unless prevented by weep holes of draing or other means.
Lional stringers, ties, and bracing shall be provided to allow for any
necessary lemporary removal of individual sepposts.

{g) AU slopes shall be encavaled 10 ot least the angle of repose ex-
cept for areas where solid rock sllows fos line drilling oF presplits

ting.

(h) The angle of shall be Nattened when on excavation
has water conditions, silty materisls, loose boviders, and areat
whete crosion, deep (rost action, and siide planes appest,

(i (1) In excavations which employees may be required 10 entet,
escavated or other materisl shall be elfectively stored and retained
a1 Jeast 2 feet OF more {rom the edge of i€ cRTavation,

() As an alternative to the clesrance in sub-
paragraph (1) of this paragreph, the employer may e elfective
barriers or other effective retsining devices in fiew thereof in order
to prevent exncavated or othes materisls from falling int0 the €-
cavation.

(j) Sides, slopes, and faces of oft excavations shall meet accepted
engincering requirements by scaling, benching, barricading, rock
bolting, wire meshing, of other equally elfective means. Special at-

13
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uﬁmshnllusivnlomwhklmyhmu affected by
westher or moisiure conlent.

(1) Swpporl sysiems shall be planaed and designed by 8 qualified

when excavation is ie encess of 20 feet in depth, adjacent 10
structures OF improvements, or subject 10 vidralioa Of ground
waler.

(1) Materials used for sheeting, sheet piling, cribbing, bracing,
shoring, and underpinning shall be in good serviceable condition,
and timbers shall be sound, {ree from large or loose knots, and of

dimensions.

(m) Special precawtions shall be 1aken In sloping or shoring the
sides of eacavations sdjecent 10 8 previously backlilled excavation
or @ fill, particularly whea the separstion Is less than the depth of
the encavation. Particular stiention also shall be paid to joints and
seams of mldﬂmmbhualnmmuoptolmhms
and joiots.

(o) Except in hard ml.mnllonbdo'lhekvelohlnm
of footing of any foundation of retaining wall shall not be permit-
ted, wnless the wall is wnderpinned and all other precautions taken
to insure the subility of the adjscent walls for the protection of
employees lnvolved in excavation work of in the vicinity thereof.

(o) 1M the suability of adjoining buildings of walls is endangered
by eacavations, shoring, bracing, or wnderpinning shall be pro-
vided as necessary to insure theis salety. Such shoring, brecing, of
woderpinning shall be inspected daily or more often, a3 conditions
warrant, by 8 compeicni peron and the protection effectively
maintained.

(p) Diversion ditches, dites, or other suitable means shall be
used to prevent suriace water from entering an excavation and 10
provide adequate drainage of the area adjacent to the excavation.
W ster shall not be allowed to sccumulate in an excavation,

@ 11 It is necessary to place of operate power shovels, derricks,
trecks, materials, or other heavy objects on a level sbove and nesr
sa excavation, the side of the excavation shall be sheet-piled,
lhond.mdbtmdumurtommunutnmmdnuo
such superimposed loeds.

{5} Blasting end ithe ¥ oF anploaives shall he performed in sc-
cordance with Subpert U of this part.

(s) When mobile equipment is wiilized or allowed adjscent 10 ex-
cavatiouns, sebstantial stop logs or barvicades shall be installed. I
ponsible, the grade should be away from the excavstion.

(1) Adequste barrier physical protection shall be provided ot all
remotely Jocated excavations. All wells, pits, shalu, etc., shall be
barticaded o covered. Upos completion of exploration and similar
operations, lempotary wells, pits, shafts, eic., shalt be back(illed.
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(w) 1f possible, dust conditions shall be kept 10 & minimum by
the use of water, salt, calcium chioride, 0il, or other meant.

(v) In locations where oRygen deliciency OF gaseows coadidons
are possible, wir in the excavation shall be tested, Controls, as et
forth in Subparss D and E of this pert, shall be established to assure
scceptable stmospheric conditions, When flammable gases are pre-
sent, adequate ventilation shall be provided or sources of ignivon
shall be climinated. Attended emergency rescue equiproest, uch as
breathing apparatus, a safety harness and line, basket stretcher,
etc., shall be readily available whete sdverse stmospberic condi-
tions may exist or develop in sn excavation, )

(w) Where employees of equipment are required or permitied 0
cross ovet excavations, walkways or bridges with standard guard-
rails shall be provided.

(x) Where ramps are used for employees or equipment, they
shall be designed and constructed by qualified persons ia scoord-
ance with accepted engincering requirements.

(y) All iadders wsed on excavation operations shall be ln accord-
ance with the requircments of Subpart L of this part.

1928.852—Specific trenching requirements.

(n) Banks more than 3 feet high shall be shored, laid back 10 0
stable slope, or some othet equivalent means of protection shall be
provided where employees roay be exposed 10 moving ground or
cave-ins. Refer to Table P-1 as 8 guide In sloping of banks.
Trenches less than § feet In depth shall alro be ef fectively protecied
when examination of the grownd jodicates hazardous grownd
movement may be expected.

(b} Sides of trenches in unsiable or soft material, $ feet or more
in depth, shall be shored, sheeted, braced, sloped, of otherwise sup-
poried by means of sufficient strength (o protect the employees
working within them, See Tables P-1, P-2 (following paragreph (1)
of this section).

{¢) Sides of trenches in hard or compact soil, incteding em-
bankments, shall be shored or otherwise supported when the rench
js move than 3 feetin depthand 8 lmotmhmlh.lalimol
shoring, ihe sides of the sranch ahove the 3-[oot level may be sloped
io preclude collapse, but shall 8ot be steeper thas @ j-ioot i o
cach ¥i-foot horizontal. When the outside diameter of a pipe s
grester than 6 feet, @ bench of 4-foot minimum shall be provided ot
the toe of the sloped portion.

(d) Materials wsed for sheeting and sheet piling, bracing, shor-
ing, and underpinning, shall be in good serviceable condition, snd
timbers used shall be sound and [ree from large o¢ looee knots, and
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{¢) Addib precasvtions by way of shoring and bracing shall
be taken 10 prevent slides or cave-ing when excavations or trenches
are made in Jocations adjacent 10 back filled excavations, of where
excavations are subjecied 10 vibrations from railroad of highway
wsllic, the opetstion of machinery, or any othef source.

(N Employees entesing bell-botiom pict holes shall be prolecied
by the installation of 8 removable-type casing of sufficient sirength
1o resist shifting of the swrrounding earth. Such temporary protec-
tion shall be provided for the full depth of that part of each pier
hole which is sbove the bell. A Lifeline, suitable [or instant rescue
and securely Tastened 1O B shoulder harness, shall be worn by each
employee cotering the shafts. This lilelipe shall be individually
manned and scperste (rom any line used 10 remove materials ex-
caveied from the bell footing.

(@) (1) Minimum requirements for trench timbering shall be in
sccordance with Table P-2.

(2) Braces and diagonal shores in 2 wood shoring system
shall not be subjecied 1o compressive stress in excess of values given

by the following formuls:
S« 1300~ 20L
D
Maximue ratio L_ = 30
D
Where:

L = Length, wnsupporied, in Inches,

D = Least side of the timber in inches. :

S = Allowable stress in pounds per square inch of cross-section.

(") When employees sre required (o be in tronches 4 feet deep OF
more, an adequate means of exit, such ss @ lndder or steps shall be
pton‘vidad and located 50 89 10 require no more than 23 feet of Iateral
travel.

()] nmwmdmmum-m;ﬂm the
cxcavation.

{j) CTrous raced oF treach jacks shalt e silaced In true horizontal
position, be spaced vertically, and be secured 10 prevent sliding,
falling, or kickowts,

(k) Portable trench bones or sliding trench shields may be used
for the protection of personnel in liew of & shoring system or slop-
ing. Where such trench boxes or shiclds are uied, they shall be
designed, constructed, and maintained in & manner which will pro-
vide protection equal 10 o greater than the shecting of shoring re-
quired for the trench.

() Backfilling and removal of trench

supports shall progress

together from the bottom of the trench. Jecks or braces shall be
in unstable s0il, ropes shall be wsed 10 pull owt
from above alier employees have cleared the

released stowly and,
the jacks or braces
trench.

Tate P9

! Y
W B
i rfF
B ! H

APPRONMATE ANGLE OF REPOSE
FOR SLOPING OF SIDES OF EXCAVATIONS
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1928.853—-Deflinitions applicsble to this subpert.

{a) “*Acoepted engineering requirements (or practices)”—Those
requirements of practices which are compatible with sandards re-
quited by 8 regisicred architect, 8 registered prof enginest,
or othet duly licensed of recognized suthority. :

(b} “Angle of repose”’—The greatest angle sbove the horizontal
plane at which s materisl will lie without sliding.

(¢) **Bank’—A mass of soil rising sbove 8 digging level.

(d) "*Belled excavation”—A part of 8 shait or footing ExCave-
tion, usually near the boitom and bell-shaped; L.¢., 80 calargement
of the cross section above.

(¢) **Braces (urench)”*—The horizontal membders of the shoring
sysiem whose ends bear against the uprights ov stringers.

(N *Excavation’ —Any manmade cavity or depression
earth's surfece, including lts sides, wally, or feces, (ormed by sarth
removal and producing unsupporied earth conditions by reasoss of
the escavation, If installed (orms or similar strectures reduce the
depth-to-width relationship, an excavation may become 8 trench.

(g) *‘Faces'’—5ee paragraph (k) of this section,

(h) **Hard compact s0il"'—AlN earth materials BOU classifiod 28
running or unsiable,

i “Kickouts” —Accidental relesse of failere of 8 thore o

brace.

() **Sheet pile’"—A pile, oF sheeting, that may form one ol s
continuous interlocking line, 0f 8 row of timber, concrese, OF steel
piles, driven ia close contact 1o provide a tight wall to resist ihe
lateral pressure of water, adjecent earth, Of Olher mat

(x) "Sides,”” “Wall,' or *"Faces"' —The vertical of incined
earth surfaces formed as & result of excavation work,

(1) **Slope**—The angle with the horizontsl 8t which 8 particulet
earth material will stand indefinitely without movement.

{m) **Stringers"’ (wales)—The horizonul members of 8 shoring -
system whose sides bear against the uprights of earnth,

(n) **Trench' —A narrow excavation made betow the surloce of
the ground. in general, the depth is greater than the width, but the
widih of a trench is not grester than 13 feet,

(0) **Trench jack’’—Screw of hydraulic type Jocks uied 83 cTONS
bracing in 8 trench shoring system. .

(p} **Trench shield"—A shvoring sysiem compased of weel plates
snd bracing, welded of boited 10gethet, which support the walls oi
a wench from the ground level 10 the trench botiom and which can
be moved along as work progresses.

L




(@) “Unstable s0i)"*— Earth material, other than ruaning, that
because of its nature OF the infNuence of related conditions, cannol
, wpon 10 remale e place without extra support, such as
would be furnished by a system of shoring.
(3] “Uprights’*'—The vertical members of 8 shoring system.
1] rWales''—See ph {m) of this section.
4] sowalls*'—See paragraph {}) of this section.
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OSHA Publications Distribution - Room S4200 .
Washington, D.C. 20210
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Woodward-Clyde Consultants e

She or Project Name

AR MONITORING DATA SHEET

Project No,

Person{s) Collecing Date

Oeneral Operation and Location af She

etrument Type, Mahs, Model

evvmers Sertdor DNB.

Battery Chech Results

Dete of Last Calitration of Check

Date of Last Service

Contaminant(s) Suspected

Specific Location

Specific Operation ot
Work Phase

£ mployes Name
i Breathing Zone Time Reading
Monitored

Corwnonis
(9.9., Guration, causation of reeding)

o lvlo|n]|aluw]

!ll

Ganeral Corwrenie:

Signature ol Person Responsible for Data:

Date Signed




HEALTH AND SAFETY COMPLIANCE AGREEMENT

J, the undersigned, have received a copy of the health and safety plan

for the project identified below. 1 have read the plan, understand 4t,
and agree to cowply with all of the health and safety requirements therein.
I understand that 1 may be prohibited from continuinp work on the project
for failing to comply.

1 have __ have not __ (check one) been briefed by a project safety authority
on the health and safety requirements of the project.

Project No.

Project Title

Date of Plan

Print Name

Signature

Firo

Date



. £ ¢ = ——pey, = >

JOB SAFETY & HEALTH
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The Occupational Safety and Heatlth Act of 1870
provides job safety and health protection for workers by
promoting safe and healthful working conditions

throughout the Nation. Requirements of the Act include

the following: '~
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SAFETY AND HEALTH PROTECTION

ON THE JOB

S of Carorna
Dupartmerd of inchantnad Retanons
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EMPLOYERS AND EMPLOYEES
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Hazardous W aste Management Practice
Health and Safely Manua!l

FORM H§-502
WCC HEALTH AND SAFETYINCIDENT REPORT Projact Name

Project Numbgr

Date of Incident

Time of incigent

Location

TYPE OF INCIDENT (Check a!l apphtable ems)

D tiness D tnivry [0 Fire, sxpiosion, fash [ vancuiar accent

[ Property Damage [0 Unexpected exposure [0 Heatth § safety infraction

] Otner (describe)

PAOJECT NAME LOCATION

DESCRIPTION OF INCIDENT (Describe what happened and possible cause. identiy ind:-
vidusls involved. witnesses, and their afiations, and describs emergency of corrective
action taken.)

Y.
-

_— .
—_— A £
w(é"é —‘;’;’ Jéff’/ o !
—— > '4?
( s
Reporter:
Print Name S.gnature Date

Reporier must Geliver this report to the Business Unit Hoaith and Salaty Officer within
24 hours of the reponed Incident for medical treatment cases sng within five
days for other incidenta,

Reviewsd by
Burnast Unit meatth & Satety Othicer Date

Distribution:

Corporate Haalth ang Satety AdmitBtrator
Corporate Hea!th and Satety Oticer
Proect Manage!

Personnel DMice (mediCal traatment
cases only)

L1

HAS.-PROSD2 HS-502-3 June 1987



HEALTH AND SAFETY EQUIPMENT CHECKLIST

Project Name: Project Number:

The checked items shall be present on site:

—_— Eye Protection __ . HNu
—_  HadHa ___ Ova
__ Safeiy Shoes/Boots ___ Combustible Gas Meter
— . Hearing Protection ____ Sensidyne or Dracger Tubes
and Pump
__ First Aid Kit Specify:
____ EyeWash . ____ Barricades/Pylons
_ . Fire Extinguisher _ . Bamcade Tape
___ Splash Shield ____ "Authorized Personne] Only” signs
__ Splash Apron ___ Lawex Gloves
_ Dusi Mask ___ Niutrile Gioves
. Respirator (Hal{-face APR) ____ Neoprene Gloves
. Respirator (Full-face APR) __ Leather Gloves
__Airline Sysiem __ Uncoated Tyvek
___  SCBA ___ Polylaminated Tyvek
. Canndges . Sarancx coated Tyvek
__ Organic Vapor (color coded black) ___ BootCovers

Acid Gases and Organic Vapor (color coded yellow) Duct Tape

Dust and Mists (filier pad with cover)
HEPA (color coded purple)

Combination- Acid gas, organic vapor and HEPA (color coded
yellow/purpic)

__ Other Specify:

Decontamination Equipment (Sce Operating Procedure HS-512)

Buckets Plastic Sheeting

Scrub Brushes Paper Towels

Deicrgent (Alconox) Hand Soap



00 Woodwart. Clyde Consultants

Qakland. CA 94607-4014
{415} 893-3600

June 29, 1988

Project: 8810026A/3000 RECEWED
. JUN 30 1988

Bramalea Pacific mmﬂc

1221 Broadway, Suite 1800
Oakland, California 94612

Attention: Mr. Craig D. Scheidt
Subject: Reporting Requirements

Dear Craig:

We have recently received chemical analytical data indicating that a
groundwater sample taken from beneath the center portion of the Five City zg:”
Center parcel contains about 400 parts per billion Total Petroleum

Hydrocarbons as gasoline.

Based on the "Guidelines for Addressing Fuel Leaks" (September 1985,
California Regional Water Quality Control Board, San Francisco Bay Region),
the owner or operator of a property where hydrocarbon contamination of
groundwater is discovered should notify the Regional Board and the Alameda
County Health Department by telephone as soon as possible, followed by
written notification within five days.

Based on the limited data presently available, we have no reason to suspect
an on-site source of hydrocarbon contamination. Woodward-Clyde Consultants
will continue to assist you in defining the extent and amount of
groundwater and/or soil contamination at the site. Please feel free to
call me if you have any questions.

Sincerely, /

WOODWARD-CLYDE CONSULTANTS K%ﬁ < ﬂ,ﬁﬁ_é{Jf

g wo
Ly 1 ﬁ A e

George A. Ford
Senior Project Geologist

GF/smp
8810026AL/COT

Fnclosure: Med-Tox Analytical Results

Consulting Engineers, Geolegisis
and Envircnmentai Scientists

Offices in Other Principal Cities
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ENVIRONMENTAL & OCCUPATIONAL HEALTH SERVICES
3440 Vincent Road e Pleasant Hill, CA 94523 & (415) 930-9090

LABORATORY ANALYSIS REPORT

WOODWARD CLYDE CONSULTANTS
500 12TH STREET
SUITE 100

OAKLAND, CA 94607

REPORT DATE:

DATE SAMPLED:

DATE RECEIVED:

ATTN: GEORGE FORD

CLIENT PROJECT NO: 8810021A

ANALYSIS OF:

DATE ANALYZED:
MED-TOX JOB NO:

06/21/88
06,/08/88
5/09/88
06/14/88

8806051

TWO WATER SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS,

CAM-17 METALS, AND GC/MS VOLATILE ORGANICS

METHOD: EPA 8015 (PURGE & TRAP)

Total Petroleum

Hydrocarbons
Sample Identification As Gasoline
Client Id. ~ Lab No. {(mg/L) -
8810021A-W1a ' 01A TND
8810021A-W2 02A ‘0.4
Detection Limit 0.1

M‘H"’“
Michael J{bﬁgzggf,lﬂanager
Organic La ry .

Results reported verbally to George Ford 06/17/88

SAN DIEGO LOS ANGELES SAN FRANCISCO

SEATTLE

WASHINGTON, D.C



