WORE PLAN
UNION PACIFIC RAILROAD
REMOVAL OF UNDERGROUND STORAGE TANKS

K

I. INTRODUCTION
This work plan details the methods that will be used
to remove and permanently close underground storage tanks
owned and operated by Union Pacific Railroad at various
locations throughout the UPRR System. All work will be
accomplished in accordance with federal, state, and local
regulations including API bulletin 1604, 40 CFR 280 and|281,
and OSHA. Due to the potential hazardous conditions which may
be associated with the removal of petroleum storage systems a
. Health and Safety Plan (HASP) is attached. ' It provides ,
written procedures to deal with those hazardous conditions.
Prior to mobilization the necessary notification will be made
by the Consulting Group staff to the appropriate state
regulatory agency, and proper permits will be obtained from
the local fire department by the advance person. The Project
Supervisor will have the final responsibility to assure that

all proper permits are obtained.

II. PROJECT ORGANIZATION
The project team is made up of two groups within US%CI'S

L) L] [ L3 [] |
Remedial Services Division, the Geoscience Group w1th1n%
Consulting Group and the Englewood office of the Operations
group. The field crew consists of members from both gr

The geologist on the crew is an EA employee and reports |to the
|

ups >

Consulting Group's LUST/UST Project Manager while the |
remainder of the crew are Operations employees reportiné to
the Project Manager. Figure One shows the reporting
requirements.
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IIT. SITE PREPARATION

‘A USPCI employee will work in advance of the tabk
removal crew to facilitate site preparation. Tasks will
include locating tanks to be removed, transferring liquids
from the tanks to other onsite storage, disposal, or to!
recyclers, locéting underéround obstructions, and secur#ng a
backfill source. The advance person will begin the inp#t of
site information on the Preliminary Site Evaluation foﬁm (see
attached) and sign and date that portion that deals witH his
work. The advance person will also complete the daily ﬁgport
form. Both forms will be mailed on a timely basis (no less
than weekly) to the Project Management Team (the Consulfing
Group Project Manager and the Operations Project Manaqeﬁ).
This advance man will coordinate with the appropriate UﬁRR
liaison (usually the Manager of Environmental Field Opeﬁations
for the region) for assistance in locating tanks, locating
underground obstructions, recycler and water treatment ﬁlant
information, and obtaining any as-built drawings. The advance
person will determine the cogtents of the tank based on UPRR
records, verbal information from onsite UPRR users of tqe
tank, and his own observations of the tank contents. Aﬂl
tanks that are identified as having or may of had contaﬂned
waste oil by any of the sources listed above or any othér
source will not be emptied until the contents have been%
analyzed. The advance person will submit a representati&e
sample from each waste oil tank for a laboratory analyse@ of
PCBs and halogenated and aromatic hydrocarbons by EPA Mekhods
8080 and 8010 & 8020 respectively. A coby of the sample|
chain-of-custody documentation will sent to the Operatiobs
Project Manager when the samples are submitted to the |
laboratory. Laboratory results will be sent directly toithe
Operations Project Manager. If results indicate the prebence
of hazardous substances the Operations Project Manager will
contact the appropriate Director (or his designate) in the
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UPRR Environmental Management Group for disposal instruciions.
Disposal of this material will be at the direction of UP#R.
USPCI's role will be to carry out the wishes of UPRR whiie
maintaining compliance with the appropriate environmentaﬁ
regulations.

Liquid removal will be accomplished with two men, th%a
advance man and the vacuum truck driver. The UPRR liaison
will be consulted for recycling or disposal information.
Whenever possible and with UPRR's approval liquids will $e
transported to the nearest UPRR water treatment plant. ﬁhen
this is not possible the UPRR liaison will be contacted for
direction in choosing a recycler or a disposal option. ﬁigure
two is a decision tree for the handling of these liguids,
USPCI will carry out UPRR recycling instructions while

maintaining compllance with apgropriate environmental
requlations.” All disposal or recycling decisions will be

made by UPRR and a UPRR representative must sign all
accompanying disposal or recycling documentation. The ad&ance
person must know the regulations and confirm the disposai or
recycling practice with the Project Manager. In all casés-the
Project Manager will have the authority to change the diéposal
or recycling options after conferring with UPRR. :

once the product has been identified the remova# will
take place. Removal is usually accomplished with a vacudm
truck although an air diaphragm pump might also be used.;‘In
either case, all the following precautions will be taken:

1) The truck or pump will be securely grounded ‘
to the tank,

2) A flat bottom hose of 1-1/4 inch diameter wlll be
used at the intake. The hose will be checkeﬁ by a
USPCI employee prior to each use to agsure there
are no holes or leaks,. " t

3) The workers, truck or pump will be upwind duxlng
the entire pumping operation, and
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4) The hose will be of sufficient length to aquw the
truck or pump to be at least 30 feet from the
tank. ' : .i
The advance person is responsible for the transmﬁttal
of the Preliminary Site Evaluation form to both the Proj%ct
Supervisor and the Project Management Team. The tank reﬁoval
crew will mobilize to site after the advance work is completed
and the preliminary site evaluation transmitted to the Project
Supervisor. Upon arrival,: site control zones will be |
delineated. The control zones will include an exclusion zone,
a contamination reduction zone, and a support zone. The |
exclusion zone includes the immediate area of the tank wﬂere
the excavation will take pléce. The contamination reduction
zone will be immediately adjacent to the exclusion zone and is
the exit/entry point where any needed decontamination will be
accomplished. The support zone will be the remainder of
site where all other activities will take place.

¢

IV. EXCAVATION AND REMOVAL

After all liquids have been identified and removed
from the tank, and piping and underground utilities have ‘een
located, excavation will begin. If utilities were not lofated
by the advance person then the Project Supervisor is
responsible for locating utilities., The top of the tank !ill
be exposed. Excavated soil will be stockpiled at least two
feet from the edge of the excavation to lessen the potential
for cave-in. As much work as possible will be performed #rom
outside the excavation. In the event that workers must e#ter
excavations greater than four (4) feet in depth, then thair
sides of the excavation will be cut to the angle of repose or -
shoring will be installed per OSHA 1926.650 and a USPCI
confined space entry permit obtained. Throughout the work
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the atmosphere in and around the excavation will be monitored
by an USPCI instrument trained employee or contractor fo% the
presence of organic vapors using a combustible gas/oxygeh
monitor, colorimetric tubes, and a photoionization detector
(PID). All workers will wear the proper personal protectlve
equipment as described in the Health and Safety Plan. |

Once the top of the tank is exposed all tank fixtures,
fill pipe, gauge pipe, pﬁmps, etc. will be removed. All|the
lines running into or out of the UST will be removed. Tﬁe

vent line will remain connected until the tank is purged; All

other openings in the tank will be temporarily plugged. After
the tank has been properly sealed the atmosphere within #t
will be monitored using the combustible gas meter. Reading
will be taken at one foot intervals from the bottom of the
ﬁank up (care must be taken to keep the probe out of any
flulds)

A. Tesging
14

Testing of the tank and work area atmosphere for%
flammable or combustible vapors will be accomplished witﬂ a
Gastech Model 1214s combustible gas/oxygen meter with a ﬁank
attachment. This instrument will be calibrated with hex§ne on
a minimum weekly basis and after any physical abuse or
environmental change (altitude, humidity, etc.). The
extension hose of the meter will be marked in one-foot
increments to allow ease of measuring the tank atmosphere at
one-foot intervals beginning six inches from the bottom of the
tank. A nonw-sparking rod will be used to insure that the
actual tank atmosphere and not a fill pipe is being testeh.
The instrument will be operated by personnel thoroughly |
trained in its operation by the USPCI Health and Safety.

The tank and excavation atmospheres will be testéd (at
a minimum) immediately prior to any action and immediatelﬁ

|
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after any change in conditions such as an environmentalichange
(temperature, humidity, etc.), a physical change in the}tank
(excavation, solar heating, movement), a personnel chanée, or
any significant time period (2 hours or more after icinj).
When readings are 10% or less of the lower explosion liﬁit
(LEL) {(relative to the hexane calibration gas) or a “
combination of below 20% LEL and 3% oxygen the tank will be
considered safe for removal from the ground. All readin?s of
both the combustible gas meter and PID will be recorded bn the
Preliminary Site Evaluation form, and dQuly signed and da?ed by
the instrument trained personnel.

B. Purging : 3

All tanks will be purged prlor to their removal from
'the ground. Purging may be accomplished by a varlety of
methods to include: dry ice, water, nitrogen, or llquldlcoz
These purging methods remove flammable vapors from the ténk
atmosphere only temporarily.s Additional purging will bej
required for additional work on the tank (transportationé
etc.). All vapors will be vented through the vent line #n the
tank and additional piping as necessary so that vapors aﬁe
vented at least 12 feet above grade and 3 feet above any |
adjacent roof lines. ; E

Water may be used for cleaning when the follow1ng
criteria are met:

1) A method for removing any free product is
available, )

2) Tank capacity is 500 gallons or less, and

3) Water removal is followed by dry ice purging;
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Water maf be used on small tanks that have considerable sludge
or scale that may be removed with the water. All water must
be properly handled (according to UPRR direction) at an
appropriate facility. E

Dry ice may be used when the following criteria lare
net: '

1) Tanks up to 500 gallons have a single centered
£ill pipe, or '
2) For tanks larger than 500 gallons the ice can
be adequately distributed over the tank by either
a manway or a mlnlmum of 2 access pipes sprebd
over, the tank,
Dry ice will be added to the tank at the rate of| 3
pounds of dry ice per 100 gailons of tank capacity. The |dry
ice will be crushed to quarter size or smaller and distributed
as evenly as possible over the tank to promote rapid
evapbration. Care will be taken to prevent skin contact with
the dry ice. Monitoring shall begin one hour after adding the
ice, and the tank and work area must be below 10% LEL or |a
combination of below 20% LEL and 3% oxygen before contlnﬂing
with the removal.

Nitrogen may be used for purging when the follow%ng
criteria are met: |

1) An access point at the bottom of the tank is
available for introduction of the nitrogen.

\

|

|

\
2) The inflow device must be grounded to the tank,
and

3) Inflow pressure must not exceed 5 psi.
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Lot

Nitrogen may be used on any tank that meets all of the 1bove

criteria. A minimum of one and one-half of the tank's volume
of nitrogen must be added.

C. Removal

After vapors have been purged all access holes Qill be
plugged with the exception of a 1/8-inch vent hole to prevent
excess differential pressure. The tank will then be eprsed
by excavating around it while monitoring the soil belng
removed with the PID. The tank will then be removed by
placing nylon straps around the tank and lifting it out %ith
an -excavator or a crane. The use of chains for lifting ihe

The tank w1ll be blocked in place on the surfac% to
prevent movement" The follow1ng steps are required for tank

tank will not be done under any circumstances.

extraction: }

1) Straps will be inspected prior to each usage to
assure the strergth ratings are adequate, tﬂere
are no signs of wear, and proper clevis—typ%
attachments are used (hooks are not to be used).
Color coded straps will be used that clearly show

a color change when significant wear has occurred,

2) Straps are placed completely around the tank and
snubbed to prevent slippage. Straps will be
placed after over-excavating the ends of the|l tanks

by a man on either bank working the straps upder
the ends of the tank,

3) All attachments on both the tank and the llftlng
machine are secured,

4) Free lifts are preferred. A smooth ramp and!
dragging is a last resort, '
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5) The USPCI 416 Backhoe or equivalent cannot be used
for tanks larger than 3000 gallons, \
6) A connecting strap will be used to provide q
single lifting point. A spreader bar will not be
used, and ‘
7) Tanks are not to be lifted by pipes, lift hobks,
manways, etc. ;
Once the tank is secured on the surface, it willibe
clearly labeled stating the former contents and current Japor
state including removal date. The letterlng will be two‘
inches high and the label will include the following: i
|
TANK HA8 CONTAINED LEADED GASOLINEf
. NOT VAPOR FREE
NOT SUITABLE FOR STORAGE OF FOOD OR LIQUIDS
INTENDED FCR HUMAN OR ANTMAL CONSUMPTION
DATE OF REMOVAL: MONTH/DAY/YEAR
'or other flammable/combustible liquid
i‘
Tanks that contained leaded fuels or unknowns wiil
also have the following label:

TANK HA8 CONTAINED LEADED GASOLINE
LEAD VAPORS MAY BE RELEASED IF HEAT IS APPLIED TO THE #HELL

After removal the tank will be transported to a ﬂSPCI
approved tank destruction facility for recycling. Prlor to
transport the tank atmosphere will be purged as descrlbed
above, and it will not be moved until it is below 10% of the
LEL. Thls purge will be considered to be effectlve from the
time a 10% reading is obtained through a four(4)-hour haug.
If transportation takes longer than four(4) hours, then.
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additional purging will be required.
V. BSAMPLING AND ANALYSIS

Excavation of the tank will be monitored contlnuousHy with
a photoionization detector this along with wvisual lnspebtlon
of the soil will be used to detect the presence of o
contamination. If contamination is observed the approprﬁate
state agency will be notified. This notification will bb the
initial responsipility of the Project Supervisor in the ﬁield.
In the event that the release is detected by laboratory
analyses only the Consulting Group Project Manager or hi%
designate will be responsible for the release notification.
All visually stained scoil will be excavated, segreagated ﬁn a
separate stockpile on visqueen. Once the excavation of,
contaminated soil is complete .as indicated by the on-slté
monltormnq instruments, a minimum of four samples will bé
collected in the excavation for off-site laboratory anal¥51s.
Samples will be collected frdm the backhoe bucket when tﬁe
excavation is greater than four feet deep. The samples %ill
be collected in such a manner that the soil sample will ﬁot
have been in contact with the bucket of the backhoe. Ali
samples will be collected with a decontaminated sta1n1es$
steel trowel and placed directly into laboratory supplled
bottles, The samples will be immediately placed on lce,and
maintained at 4 degrees centigrade. These samples will ﬁe
analyzed for Total Petroleum Hydrocarbons (TPH), Toxic
Characteristic Leaching Procedure (TCLP) for lead (if th% tank
contained leaded fuel), and benzene, toluene, ethylbenzene,
and xylene to determine if all contaminated soil has beeﬁ
removed and to allow the proper disposal option to be chésen.
Specific analytical methods will be dependent on the
individual state.requirements for the material the tank
contained. The sampler will complete the appropriate chaln-

of-custody documentation and ship the samples to the
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laboratory via overnight service. In no case will samples be
held in the field greater than two days during which tim%
their integrity and custody must be maintained. 5

The sampler and the Project Supervisor are respon51bhe for
assuring that all sample documentation is included with ﬁhe
Preliminary Site Evaluation form. The sampler (geologis#)
shall report directly to the Consulting Group in Boulder| and
the Project Supervisor shall report to the Operations Pr%ject

Manager in the Englewcod Office.

VI. BACKFILL .

When on-site instrument analysis indicates the
excavation is complete the hole will be backfilled with $orrow
material obtained either off-site or from an UPRR borrow%area.
Prio¥ to beiﬁg placed in the excavation the borrow material
will be sampled and sent to the laboratory for the same
analyses as the tank samples. Only "clean" borrow material
will be placed in the excavation. Borrow material will ﬁe
placed in one~foot lifts and compacted with the backhoe.{

VII. DISPOSAL

The tank will be cleaned, prepared for scrap, and
transported directly to the USPCI approved disposal/scraﬁ site
as appropriate. The methods used will be consistent witﬁ API
guidelines 2015 and 20154, Cleaning Petroleum Storage Tanks
and Guide for Controlling the L.ead Hazard Associated with Tank
Entry and Cleaning, respectively. All sludge and loose
material will be removed and drummed. The Project Super*isor

will assure that sludge will be shoveled ocut and the tank
washed down or steam cleaned if necessary. The sludge will be
tested for TCLP toxicity for lead and ignitability. If it is
classified as a hazardous waste, it will be transported &o
USPCI's Lone Mountain or Grassy Mountain facilities for éroper
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disposal. , !

The appropriate state agency will be consultediéo
determine the proper disposal options for contaminated soil
and nonhazardous tank sludge. The disposal information
available directly from the disposal facilities along with any
supplied by the agencies will be transmitted to the
appropriate Director (or his designate) in the UPRR ‘
Environmental Management Group. The UPRR will choose the
disposal option for use at each site. USPCI will only take
direction or instructions from the appropriate Director:( or
his designate) in the UPRR Environmental Management Group
while maintaining compliance with all appropriate |
environmental regulations.

r

VIII. REGULATORY NOTIFICATION

The Consulting Group shall make the 30-day noti&e of
the intent to remove in advance of the crew mobilization.
Prior to removal of the tank, the Project Supervisor wiﬁl
assure that all permits have been obtained from the local fire
department. In the event that contaminated soil or freé
product is encountered the Project Supervisor shall notﬂfy the
Project Management Team immediately and the appropriategstate
agency within 24 hours. All additional contaminated soih will
be excavated if possible, and a site closure report willi be
prepared by the Consulting Group and submitted to the sthtg.
There are situations where there is more contamination than
can be easily and quickly removed and/or there is a thre%t of
groundwater contamination. In those cases the excavatiop will
be lined with visqueen and backfilled. Aan initial abatehent
report will be submitted within 20 days of the initial
notification. If free product is discovered, a free proguct
removal report will be submitted within 45 days of the ibitial
notification. The Consulting Grouﬁ will then perform an!
investigation as appropriate to determine the nature and
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extent of contamination. In the event that no soil
contamination is detected a site closure report will be%
submitted to the appropriate state agency.
IX. RECORD KEEPING |
The Pro'jrect Supervisor will £ill out Daily Report
forms (attached) with a listing of manpower and equipment as
well as a brief description of the work performed that dby.
The advance person will also complete the Daily Report FErm.

The Project Supervisor is responsible for assuring that khe
Preliminary Site Evaluation Forms and Daily Report Forms

(attached) are completed signed and dated and that all tbe
pertinent data including: maps, photographs, description%,_
sample locations, chain-of-custody, all instrument readi'gs
and all observations are included with the Preliminary Stte
‘Evaluatioh forms. ' ‘
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UST REMOVAL CHECKLIST Page 1 of 5
PRELIMINARY SITE EVALUATION T

¢

Inspected by
Date: State:
Site Location:

Service Unit:

Site Address:

Tank Designation #: No. of Tanks This Lécation:

Facility ID Notification #: |

Map: YES NO

Notification: 1In Service ____ oOut'of Service _
Verbal OK _ _ Needed ‘

TANK INFORMATION |

Dimensions Size Material  Contents Age c#mments

Reported:
Actual:

Current Contents: No. of Openings:
Markings/Identification:

Above Ground Structures:

Overhead Structures:

Buried Utilities:

Sprint/MCI:

Any Sign of Leakage: YES NO

Special Hazards or Conditions:

Date Located Date Excavated Date_ Shipped
No. of Samples Taken: Sample Designations:

Address for Notifying Utilities:

Comments/Instructions:



PRODUCT REMOVAL CHECKLIST Page 2 Of 5

All supervisors are to call every morning to either Ste&e Beck,
curt Hull, or Jerry Dorn and provide their location and ﬂow they
can be contacted.

Supervisor's Signature:

Date: UPRR Service Unit: |
State: UPRR Contact: ‘
Tank #: UPRR Phone #:

Check when completed or insexrt wvalue.

1. Inform UPRR of your work schedule.

2. Locate tank.

3. Check LEL/O, levels in work area.

4. Stick tank. total liquid level:
fuel level:

——
o ——

water level:
5. Determine if fill pipe is present. !

. Sample product.
Determination in field:

Gasoline__ Diesel 0il Other |

Analyze off-site as required: |
PCB ____ Chlorinated Solvents __
Waste Oils __
Lab: Results sent to:
7. Remove product: Ground to tank

Truck upwind

L.EL in work area

8. Amount of product removed:

9. Vacuum truck company and driver.

10. UPRR contacted for liquids handling

(recycling/disposal) instructions.
UPRR representative:

11. Where and how were the liquids disposed of:




H
I
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TANK _REMOVAL_CHECKLIST Page 3 of 5

i
i

All supervisors are to call eve;i morning to either Steﬁe Beck,

Curt Hull, or Jerry Dorn and provide their location and ﬁow they

¢an be contacted.

Supervisor's Signature:

Date:

Check when

|

1.
2.

10.
11.

12.

13,

14,

15,

completed or insert value.

Inform UPRR of work schedule. ,
Ascertain if state removal notification and
permits exist. YES NO

Inform State and/or local regulatoré, iﬁcluding
health & fire departments, of work schedu#e.
Check tank LEL. 0, .

These readings should be taken at oﬁe foot

intervals and recorded in a table.
Expose vents.

Check work area LEL PID
Excavate around tank.

Take notes and make a sketch showing alﬂ piping
associated with the tank.

TAKE PHOTOGRAPHS

Add dry ice. Amount

Check tank LEL. 0,

If LEL is <20% and O, is < 3% then pull tabk.

If LEL is >20% or 0, is >3% then repeat stbps

9, 10, 11.

What is the condition of the tank? Show holes in
tank on sketch made for step 7. '
TAKE PHOTOGRAPHSB

Block and label tank.

Measure soil sanmple head space. PID
Use table to record all PID readings.

———
T

Remove contaminated soil.



16.
17.

is.

19.

20.

21.

22.

23.

24.
25.
26.
27.

28,
29.

30.

|
\
TANK REMOVAL CHECKLIST Page 4 of 5

|

Resample for head space analysis as necesﬁéry.

Collect soil samples as directed by Boulder staff and

send to laboratory for analysis. i

TAKE PHOTOGRAPHS of SAMPLE LOCATIONS

Fill out chain-of-custody and include witﬂ samples.

ship cooled samples to the 1aboratoryi by Federal

ExXpress. Do not hold samples in the fieldiover 2 days.
Date shipped:

Samples sent to:
Results to be reported to:

\
|
!
|
|
|
[

Prepare a map showing locations of the exc@vdtion, soil
samples, buildings, utilities, and all otder permanent
objects within 100 feét of the excavation, by greater if
necessary to show pertinent features. The iap should be
to scale. ' . | o ‘
sample backfill material and send to 1a$oratory for .
analysis. ?

Prepare cross section sketches of excavatibn walls.
TAKE PHOTOGRAPHS o

Backfill excavation after getting approval ﬁrom Boulder.
Prepare tank for transport if required. |

Check tank LEL. ‘

If LEL is <10% load tank on truck or trail@r.

If LEL is >10% repeat add dry ice and repe%t step 22.
Secure tank. ' ?l

Haul tank. If more than 4 hours - check tbnk

LEL and repurge with dry ice if necessary.

What is the amount and disposition of the #ontaminated
goils? i

No disposal without approval from Englewooh.

j



TANK REMOVAL CHECKLIST Page 5 of 5

31. COMMENTS

32. Include all maps and tables to made. Makeé copies
for your files and send originals to Boul&;er.



USPC

DAILY REPORT FOR UST REMOVAL

USPCI Representative

Client Representative

Asuwd of -
Uﬂan Clientt o
Remedial B.rvic.u Division Da;t
303/938-5500 Datet
5665 Flatiron Parkway Location:
Boulder, Colorado 80301 Tank #:
Job #:
QTY UNIT ORIT |
EQUIPMENT {DYS,HRS)| PRICE |TOTAL EXPENDABLES QTY P‘IQE‘ TOTAL
pump/Haul Truck Analypis TPH
Backhoe BTX
Extra Backhoe EPTOX Pb |
Triple Axle Trailer Ignitability I
Stee) Trailer Expenses -
Utility Truck Meale :
-Crane Ledging
Laptop Computer Travel
Tools Dry Ice
Skimmer Sensigyge Tubes
Foxboro GC Temp. Fence
GaptachlGx-BG . Visgqueen
Photovac Tip II Backfill < ‘
Line Locator Drums (S55G) i
Fax Tyvek(standard) |
Cutting Torch Tyvek(coated)
Sensidyne Pump Respirators
SCBA Half Face
Other ?ull Face i
Cartridges
Boots :
oTt ONIT Gloves ;
LABOR {HRS) PRICE |{TOTAL Gloves 5
Program Manager Samples gsent to: |
Project Manager |
Project Supervigor ' 3 i
Chemjist :
Geonlogiat
Equipment Operator
other : ;
Data Clerk
Secretary
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NYLON WES SLINGS
{8000 1b/1 Material}

MAKIMUM SAFE WORKING LOADS — POLNGS {SAFETY FACTOR® 8)
w (Eya & Eys. Twiniet £ya Triangiy Frind @8, Choker Fittings)
"
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. POLYEATER ROPE SLINGS
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NYLON WEB SLINGS
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MAXIMUM SAFE WORKING LOADS - POUNDS
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USPCI EXCAVATION POLICY
INTRODUCTICON

Excavations and trenches are encountered daily by USPCI
personnel. Modern heavy equipment allows us to dig deeper, faster,
and safer than ever before. However, despite improvements in
equipment, working in an excavation can be one of the most hazardous
tasks our employees perform.

There are many hazards associated with excavations. They include:

1) - Collapse or failure of excavation walls burying
workers and equipment.

2} Materials, tools, and equipment falling into holes and
striking workers below.

3} Hazards invelving public utilities such as gas, water,
and electric lines.

4) Hazards associated with a confined space such as oxygen
deficient or toxic atmospheres.

5) Wet and muddy conditions, causing slips trips or falls,
complicated by limited spaces in which to work.

6) Falling hazards when climbing into or out of the
excﬁvation.

7)  Employees working too clcse together.

8) Stumbling uver equipment, excavated material or falling
into the excavation.

Collapsing of the side walls presents the greatest danger. Most
common causes are: '

1) Inadequate sloping or shoring in an attempt to reduce
costs, or save time.

2) Misjudging of soil stability.

3) Failure of apparently adequate shoring due to
unexpected lateral forces caused by vibration from.
trains or traffic. )

4) Superimposed loads on.the ground surface adjacent to
the cuﬁs, including the spoil (excavated soil), from

the hole itself, or heavy equipment.



53 Use of nonengineered trench boxes.
6) Failure to recognize changes in soil conditions after
rain storms, freezes, orrdry periods.
7)  Under cutting of trench walls by trenching machines not
properly leveled.
Recognizing and preventing these hazards can save lives and
property. This policy addresses theﬁg hazards and sets a standard
e which, when properly followed, can help prevent unsafe working

conditions.
GENERAL REQUIREMENTS

1. An effort will be made to eliminate the need for employees
to enter excavations. Sampling, monitoring, and other work
processes can be done from outside the excavation. (il.e.,
attaching a GasTech probe to the bucket of the backhoe to

check for oxygen content.)

2. All surface encumbrances shall be removed from or supported
in the area of the excavation which could create a hazard to
empioyees. (i.e., an excavation removes some of the soil
supporting & utility pole--this pole would have to be

resupported. )

3. The location of utility installations such as power, water,
and gas lines will be determined prior to opening an
excavation. The appropriate utility company will be
notified at least 48 hours prior to starting, If the
utility company can not or will not respond to our request,
then all efforts will be made to locate utility
installations. Utility location will be accomplished by
qualified operators using approved detection equipment.
While the excavation is open all utility installations will

be supported and protected from damage.



When working in an excavation &4 faetr or more in depth, a
means of egress will be provided. This can either be a
ladder, stair way, or ramp. If a ladder is usaed, it must
extend a minimum of 3 feet above the edge of the excavation
and be secured. étairways will be of proper rise and size
end will have a hand rail if it has four or more risers.
Ramps will be designed by qge Engineering Department and be
of non-slip design without tripping hazards. The ramp will
be capable of supporting the intended load.

Employees exposed to vehicular and/or equipment traffic will
wear a fluorescent traffic vest. Safety cones and other
traffic control devices such as a flagger will be used to
divert traffic away from the excavation. An ocutside
contractor should be usad for traffic control, because of

0SHA requirements.

No employee will be allowed to work under an overhead load.
(i.e., the bucket of the backhoe.) When vehicles and

gondolas are loaded, employees will stand clear to aveid

being struck by material.

To prevent cave-ins and aquipment damage, a means of warning
equipment operators when working near the edge of the
excavation will be provided. This can take the form of curb
stops, barricades, or having a spotter with an

pre-established communication system assist the operator.

All excavations around hazardous materials, or processes

should be treated as a confined space. The atmosphere in

the excavation needs to be tasted for flammability, i
toxicity, and oxygen deficiency. 1If a hszard is determined

to exist then the company policy for coﬁfined spaces will be
followed. This includes proper PPE, respiratory protection,

monitoring and rescue equipment, and an cbserver.

1 - NRATT |



10.

11.

12.

Work will not be performed in an excavation which is
accumulating water. Water accumulation can be minimized by
the use of pumps. The pumps will be of sufficient size to
minimize water accumulation. If pumps are used a specific

employee will be responsible for monitoring the pumps and
their effectiveness.

Because of the changes which take place whenever water
o
enters an excavation a complete inspection of the excavation
will be performed before anyone is allowed to enter the

excavation.

Prior to working in or around an excavation, a visual
inspection of the excavation will be made to ensure that all
potential causes of sidewall collapse have been identified
and eliminated. Signs of instability are:
1) Tension cracks in soil;
2) Bottom sloughing away, embankment undercut, or
cracks in the embankment;
3) Excess water eroding sidewalls;
) Bulging of sidewalls;
5) Lateral movement of soils;
6) Sloughing of sidewalls;
1) Changes in soil color; and
8) Cracking of timbers, bowing or bending of braces
or sheeting, cracks in soil behind sheeting, and
boils in bottom of excavation.
Work will stop if the inspection indicatres an unsafe

condition and will not resume uncil the hazard is corrected.

If a bridge or walkway is used which allows emplovees to
cross over or walk parallel with an excavation, standard

guard rails will be in place.

When left unattended, barriers will be erected around the

excavation to secure it from unauthorized personnel.



13. Excavations will be back filled as socn as the operation is

completed.

14. Spoil piles will be no closer than 2 feet from the edge of
the excavation. Wet soil will have to be piled further from
the edge because of the extra weight (3 feet for type B

soil, 4 feet for type C so@}j or removed from the site.

15. In addition to hard hats, safety glasses, and steel toed
boots, employees will use the proper respiratory protection

and PPE as warranted,

CAVE-IN PROTECTION

4 specific protection system for cave-ins will be used before any
emplovee enters an excavation. The protective systém may be one of
the following:

1) Trench box

2) Shoring (wood or metal)

3) Sloping or benching

An engineered trench box is the preferred method of protection.
The following precautinns must be taken when using a trench box. The
box must be the proper size to assure total protection.

1} Its design must be capable of withstanding anticipated loads.

2) Employees will be protected from cave-in when entering or

exiting a trench box,

3)  Trench boxes shall be secured to prevent sudden movement

from sudden Joads.

4) Employees will not be allowed in trench box when it is being

moved or installed,

Shoring is another alternative. Shoring can be of either wood or
metal construction, with premanufactured shoring systems being the
preferred method. When using wood for shoring material refer to the

attached timber shoring charts. These charts give you the type of



wood, size of timbers and spacing for the various types of soils and
the size of the excavatrion.

Premanufactured shoring is more cost effective and easier to
install. Manufacturer's instructions and reccmmendations for the use
of their shoring system must be followed. Copies of the instructions
will be kept at the job site. No alteration to the shoring system
will be allowed.

-

Regardless of which type of shoriﬁg system is used the following
practices must be following:

1) Shoring materials must be sound, free of defects or damage.

2) Shoring members will be secured together to prevent sliding,

falling, kickouts, or other predictable failure.

3} Load capacity of members will not be exceeded.

4) During installation and removal of the system employees will

be protected against cave-ins.

5)  Shoring member removal will begin and progress from the

bottom up with the employees out of the excavation.

6) Backfilling will be done with the removal of the support

system.

Sloping and benching is the third choice. This methed is widely
used because of cost and ease. It is also the system of protection
most likely to fail. Problems which lead to failure are:

1)  Improper angle of side wall slope

2) Failure to allow for changing or unrecognized conditions

3)  Lack of inspection of the excavation before entry

ISHA is very specific as to sloping requirements, and has
published a set of guidelines, of which copies are attached.

The shoring and sloping standard refers to specific soil types
(A,B,C). An understanding of the different types is important, since
the shoring and sloping requirements are designed for use with a
specific soil condition. Tt is USPCI's policy that all soils will be
classified as either type B or C. k

Type B soil characteristics:

1) Cohesive in nature (sticks together)

2) Moist samples can be molded and shaped

3) Dry samples break up in clumps



4) Your thumb cannot penetrate a type B soil
5) Fine grained

Type B protection requirements:
1) Trench box must extend 18 inches above excavation
2) Angle of sidewall slope is 1:1

3) Shoring use soil B chart

Type C soil characteristies:

1)  Non-cohesive

2) Granular (i.e., sand gravel) '

3) MHoist samples may be pliable but will not hold their shape
4) Dry samples crumble easily into granular pieces

5) Layered soil types are considered to be type C

6) Soils with freely seeping water are type C

7)  Predisturbed soil is type C

Type C protection requirements:

1) Trench box must extend 18 inches above edge of excavation
2) Angle of sidewall slope is 1.5:1

3) Shoring use type C chars:

In addition to manual testing of the soil to determine type, a
visual analysis will also be performed. The best time for a visual
analysis is during the actual digging.

Things to observe are:

1) Particle size of the soil

2)  Whether the soil stays in clods breaks up

3) Presence of cracks or fissures

4}  Sources of vibration

5)° Sources of water

6) Layering of soil types

7) Compare the angle of repose of the spoil pile to the angle

of the excavation slope. The slope angle should equal or be

less than the spoil's angle of repose.



Some jobs may not conform to the conditions specified in this
policy or the excavation may exceed 20 feet in depth. When this
occurs, the Engineering Department must be consulted and approve or
design the appropriate protection system, Copies of the design
signed by the engineer must be kept at the job sita.

In order to protect lives and property, it is USPCI's policy that
only company trained and certified eqployees can supervise an
" excavation project. This person will be deemed the competent
individual and will have the authority to see that this policy is
followed.

Even witﬁ'these safeguards, accidents can occur. The chief
causes of accidents are: . '

1) Failure or inadequate job plaﬁning

2) Disregard of sail behavior

3) Disregard of safety standards

43 Improper use of equipment

5) Willingness to take gembles or short cuts

These are all human factors for which no pelicy can account.
Eliminating these causative factors from the job site requires
averyone's cooperation. In addition, we must think when involved

in an excavation project.
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PART 1326—{AMENDED]

Subpart M—{Ameanded]

1. By revising the awthority citation for
subpart M of part 1928 to read as
follaws:

Authority: Sec. 107, Contract Wark Honry
and Safety Stenaards Act (Construction
Safaty Act] (40 US.C. 237); Seca, 4, &, .8
Occupatonad Safety end Hesith Act of 1970
{2V USC 553 ans a7y Secretery of Labor's
Order No. 12-71 [38FR &T54L. 8- (41 FR
25050}, ot 9-83 (48 FR 35735), am applicania,
and 20 CFR part 1911,

2 By revining subpart P of part 1928 to
read as {ollows:

_Subpart P~Excavations

Sec.

1920850 Scopw, appiication. and definitions
appiicabla v thie sobpare,

1920851 Ganersi reqmremens.

1920842 Requirements for protective
tystems.

MANWM&W
Appendix B to Subpart P—Slaping and
Bewcis

AMC&SMP—MS&@
for Trenchen

Appendix D to Sabpart P Ahmvinnm
Hydraulic Shormg for Trenches
Appendix E to Sabpart P—Alternetives to
Timber Shoring

Appendix F to Subpart P—Belsction of
Protective Systems

Subpart P~-Excavations

Authority: Sec. 107, Contrart Worker Hours
and Safety Standards Act {Constuction
Safety Act) (40 US.C.333); Seca. 4. 8. 8,
Qceupationai Safety und Health Act of 1970
{Z9 U.S.C. 832, £355. 857): Secretary of Labor's
Order No, 12-11 {33 FR 8784), 8-78 (41 FR
23059). or 9-83 (43 FR 35778}, an apphicabls,
and 29 CFR part 1911,

§ 1928650 Scoos. appileation, and
definitions appiicandie tg this subpart,

() Scope and application, This
subpart applies to ail open excavationy
mada in the earth's yurface. Excavetions
are defined to include trenches.

(b} Definitions appiicable ta this
subpare.

Accepted engineering practices means
those reguirements which are
compatible with standards of practice
required by a registered professionat
engineer.

Aluminum Hydraulic Shoring means a
pre-engineerad shoring system
comprised of alominum hydraulic
cylinders (crossbraces) used in
conjunction with vertical rails (uprights)
* or horizontal rails (walets). Such system
is designied, specificaily ta support the

sidewails of an excavation and prevent
cave-uns,

Beil-bottom pier fiole meang a. type of
shaft or foating excavation. the bottom
of which ix made larger than the cross
section abava ta form a belled shape.

Benching (Benching sy ‘emj mesns a
method of pzotecting e:mpizyees from
cave-ina by excavating the sidss of an
excavation to form ona or a geries of
horizontal leveis ar steps. usually with
yetical or near-vertical surizces

Cave-in meana tha separation of a
mass of 30l or rock material from the
tide of an excavation. or the loes of zail
&umun.dnn.trm:hi:hicm
fystem, and its sadden movement insg
the excavation, either by fafling ar
lliding.inmﬁ::igntquanﬂtymthnit
cauld enwrap, bury, oz otherwiss injure
and immobiliza & person.

&ge?mm one who iy
capable g ifying existing and
predictable hmidainth:mmdingn.
or working conditions wirich ape
unsanitary; hamdnm.urdmntn
employees.andwhnhnlmhmaum
to take prompt corrective measures o
eliminata tham,

Cross braces masn the horiromtal
members ofa shormg system installad
perpendicular t the gides of ths
excavation, the ends of which hegr
against either uprights or wajes.

UoR means Ary man-made cut,
cavity, trench, or ion in an earth
surface, formed by earth removal

Faces or sides means the vertical or
inclined earth surfaces formed assa
resuit of excavation work,

Faifure meany the breaikage,
dispiacement, or permanent defarmation
of 2 structural member or connection 5
as to reduce fx stroctoret ity and
its supportive capabilities,

Hozardous atmosphere meang an
etmoaphere which by reason of bemg
explosive, flammmable, poisonons,
corrosive, oxidizing, frrita oxXygen
deficient, toxfc, op cthnnvi?agl':miui.
may catise death, {lfnpag, or injury.

Kickout means the gecidenta] reieass
or failure of a cromg hracs. ’

Protective system means s method of
protecting employees from cave-ins,
from matertat that conid fafl op roll fom
an excavation face or into an
excavation. or from the collapse of
adjacent stractures. Pratactive systems
include support syatems. sioping and
benching systems, shield systems, and
other systems that provide tha
necessary protecton.

Romp means an inclined waiking ar
working surface that is used ta gain
access ta one point from another, and is
constructed from earth or from

structural materialg|such as steel or
wood.

Registered Professicnal Engineer
Ieans a persan who is registered as a

professional in the state where
the work is to be performed. However, a
professional eng; , registered in any
state is deemed to b & “registered
professional engi " within the
mesning of this standard when

raving desigas for “manmiactored
;?gtec:in systems” or ‘“‘tabulated data”
to be used in i te commerce.
Sheeting mezns the members of a
shoring sywtem that retain the earth in
position and in turn are supported by

othter members of the shoring system.

Shield (Shieid system} meats 2
structure that is able to withstand the
forces imposed an it by a cave-in and
thereby protect empl within the
structure, Shislds be permanent
structures or can be designed to be
portable end moved afong as work
progreszges, i y. siieids can be
either premanufactured or job-buiit m
accordance with § 1978.652 [c){3) or
(c}(4). Shields used irl trenches ar=
usually referred ta a  “trench boxes™ or
“trench shields.”

Shoring (Shoring system} means a
structure such as a metal hydraniic,
mechanical ar timber shoring system
that supports the sides of an excavatian
and which is designed to pravent cave-
s :

.Szides. See “Facel.";

Sloping (Sloping } ineans a
method of protecting loyees from
tave-ins by excavatimg to form sides of

faciimed away

8% 0 prevern
cave-ins. The angie of incline requured to
prevent a cave-in varies with
differences in such factors as tha soil
type. enviroomental conditions of
exposure, and application of surcharge
loads, !

Stable rock means nateral sofid
minerai material that be excavated
with vertical sides will cemam
intact while exposed. Uustable rocic is
considered to be stablp when the rock
materiai on the side or sides of the
excavation is secured sgamst caving-in
or movement by rock boits or by ancther
protective syatem that has beenr
designed by a remistered professional
engineer, |

Strocturef ramp mesns & ramp built of
stee} or wood. usually trsed for vehicle
access, Ramps made of soil or rock are
not considered strn ramps.

Support system means a structure
such as underpinning; bracing, or
shoring, which provides support to an

adjacent structure, underground

|



installation, or,the sides of an
excavation,

Tabufated daota mesns tables and
charts approved by a registered
professional engineer and used to design
and construct g pratective system.

Trench (Trench axcavation) means
Narrow excavation {in relation to it
Iaugthd}.!}l:dn below ths mea of the
groun eneral, the iz greater
than the wi';lth. but the width of a trench
(mexsured at the bottom) i3 not greater
than 15 feet (4.6 m). If forms or other
structures are installed or constructed in
4n axcavation o as to reduca the
dimension measurad from ths forms gr
8tructurs to tha sids of the excavation tg
15 feat (4.6 m) or lagg (measured at the
bottom of tha excavation), the
excavation is aiso conaidared to bea
trenckh,

Trench box. See "Shigld.”

Trench shisid, See “Shieid.”

Uprights maans tha verticai members
of & trench shorng system piaced in
contact with the earth and usualiy
Positioned 85 that indfvidual members
da not contact sach other, Uprights
Placed o that individual members are
closely spaced. in contact with or -
interconnacted to each other, are often
called “shesting.”

Wales means horizontal members of 3
shoring system pizcad parallel to the
excavation face whose sides bexr
againat the vertical mamhers of the
shoring system or sarth,

§ 1926851 Ganerst requirernents.

(8) Surface encumbrances, All surfaca
encumbrances that are focated so asto
create a hazard to emplayees shail bs
TeMoved or supported, ay necessary, to
saf empioyees,

{b) Underground insta/lations. (1) The
estimated location of utility
installations, such as sewer, telephone,
fuel, elactric, watsr lines, or any other
underground instellationg that
reasonably may be expected to be
encounterad dunng excavation work,
shall be daterminsg prior to opening an
excavation.

{2) Utility companies op ownars shall
ba contacted within established or
Customary local response times, advised
of the proposed work, and asked ta
establish the location of tha utility
underground installations prior to tha
start of actua] excavation, When utility
companies or owners cannot respond to
a request to locats underground utility
Installations within 24 hours (unless a
longer period {s requirad by state or

ocal law), or cannot esteblish the exact
lacation of these installations, tha
employer may proceed, brovided the
empioyer does so with caution, and
Provided detection equipment or other

T S R Ak Ak b AL

acceptable means to locage uulity
installations are used. ‘

(3} When excavatign Sperations
2pproach the estimated location of

means.
(4) Whila the excavation is open,
installations shall ba

(c) Access and egress—1) Structural
rfamps. {i) Strueturat ramps that are used
solely by employess as a means of
Gccass or egrass from excavations shall
be designad by a compatent person.
Stra TAmps used for accass gr
egrass of equipment shail by designed
by a competent person gualified in
structural design, and shaii be
constructed {n accordance with the

(il) Ramps and nINways constructed
of two or more structurai members shail
; thth léxi:mli;m connected

ogether 1o prevent placemant,

{Lif) Smdh'ncmmj memhh:Fbu:ed for
ramps unweys s e of uniform
thi ¥

(iv) Cleats or gther appropriate means
used {0 conneet Tunway structural
members ghail he attached to the bortom
of the rmway or shai] be attached in a
manner to prevent tripping,

(v} Structura] Tamps wsed in liey of
8teps shall ba provided with cleats or
other surfage freatments on the top

4C8 10 prevent slipping,

(2) Means of egress from trench
excavations. A sizirway, ladder, ramp
or other safa meang of egress shall be
located in tranch excavations that are 4
fest (122 m} or more in depth 30 as to
Tequire no more than 25 feer(7.52 m) of
laterai trave| for employees,

Exposure to vehicujgr trarfic,
Empioyses exposed to public vehicular
traffic shall be providea with. and shall
Wear. warning vests or othar suitable
garments marked with or mage of
reflectorized op high-visibility materigl.

(e) Exposure ¢ failling foags No
employee shail be permittag undernesth
loads handiag by lifting or digg;
equipment, Employees sha)l be required
to stand away from any vehicle being
loaded or unioaded to avoid being
struck by any spillage or falling
materiala, Operators may remarn in the
cabs of vehiciey being loaded or
unioaded when the vehicles are
equipped, in accordance with
§ 192B.801(b)(8), to provide adequate
protection for the operator dug;
loading and unioading operatinns,

() Warning system for mohijle
equipment, When mobile equipment is
operated adjacent tg an excavation, or

Ing system shall be
utilized such a4 barricades, hand or
mechanical signgly, or stap logs. If
possible, the grada shoyld be away from
the excavation,

(8) Hazardoys atmospheres-—{1)
Testing and contro/s) In addition to the -
requirements set forth in subparts D and
E of this part (29 1928.50~1928.107)
to pravent exposure to harmfyl levels of
atmaspherie con nts and to assurp
acceptable atmaspheric conditiong, the
following requirements shall apply:

(1) Where oxygen dlpﬁciency
(atmospheres containing less than 19.5
perecent oxygen) or a ous
atmosphere exists or couid reasonably
ba expected to exist, such as in
excavations in jan, areas or
excavadons in areas whers hazardous
substancas ars stored nearby, the
atmospheres in the exE:vation shail be

tested before employess enter
excavations greater than 4 feet (1.22 m})
in depth. ?

(i1} Adequate precautions shail be

1 10 prevent empigyee exposure to
&tmospheres containing less than 19.5
percent oxygen and otHer hazardous
atmospheres. These precautions includa
Providing proper respir, tory protection
or ventilation in accordancs with
subparts D and E of thi part
Tespectively, ‘

(iif) Adequate precau?iou shall be
taken such as Providing ventilation, to
prevent empioyes expogurs ta an
atmosnhere containing concentration
of a flammszble £a8 in excess of 20
percent of the lower flammable limit of
the gas, ;

{iv) When controls are used that are
intended to reduce the vel of
8imosphenc contaminants to aceeptahle
levels, testing shall be nducted as
often as necessary to ensure that the
atmosphere remains safa,

(2) Emergency rescus quipment. (i)
Emergency rescus equipment, such ay
breathing apparatus, g safaty harness
and line, or s basket stre cher, shall be

+ readily available whers qazardous

atmospheric conditions exist or may
reasonably be expected t deveiop
during work in an excava ion. This
equipment shall be attended when in
use. o !

{if) Employees entering bell-bottom
pier holes, or other simii deep and
confined footing excavations, shail wear
a harness with a life-line s curely
attached ta it. The lifeling shal] be
separate from any line used to handle
materials, and shall be ind vidually
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chall be conducted by a campatent person (2) Manua/ tascs, Manuaj anaiyus of soil granuiar matang|, Ta [ istinguish between the
uaing teats descrided in paragraph (d) hejgw, sampies u caaguctad to determing

or in athor recognized mathods of s
classification and testing such as those
adapted by tha Amares Saciaty {or Tasting
Materials, or the U.S. Department of
Agriculture texraral classification aystem,

(3) Vistmi ano mamm/ anafyzes. Tha visual
S Dy

[ b p [
qppoidb:. shail be designed and conducted to
provide sufficient quanttative end
qu:éiuun tnfurmtihun an may he I;:mury
to identify properiy the properties, factors,
g mdd?um affecting the classtfication of
d X

aporits.
{4) Loyered systems. In & layered system.
tha system shall be classified in
with its weakest layer. However, each layer
may ba classified individuaily where
stabls layer iieg under & lznﬂ:ubln iayer,
( 4

its clasmification changy m any way,
:ﬁ"ﬁl} changes shaii be svaluated bya
competent persac. The depost shali be
racinsnfisd ay nacaasary to reflact the
changed circomstances,

(d) Acceprasia visuat and manual 18318, e
Q1 ldW:unJ iaxty, Visual u::i..lvm l;;nndumd
{0 detenming quaistative informa

the excavation site in general, tha
soil adjacent o the excavation. the soi
forming the sidas of the open axcavation, and
the soil taken as sumpies from excaveied
material,

(1) Observe samnles of sail that are
xcavatad and scul in the sides of the
excavation, Estimste the rangs of particls
Sizes and the reintive amounts of the particls
sizes, Soil that iz prmarily composed of fing.
Ve material Soif
composad primaniy of coarse-grained sand
or gravei is granulsr material,

(i} Observe sou) as it is excavated, Soi] that
Temainy m clumos when excavated is
cohesive, Sail that bresks up eanly and does
nat atay in clumps e ,

{if) Obasrve the 11w of the opened
éxcavation and the sorface area adixcent tn
the excavation. Crsck-like openings such as
tension cracks conid indicate fissured
mlarm.lr:hn.nholwunpau off & vertical
side. the soll couid be fissured. Smali spaily
are evidance of moving ground ang are
indleations of potsnnally hazardous
situations,

(lv) Obsarve the srea adiscent to tha
excavation and ths sxcavation muﬂ: {or
evidenca of utility and o
undcmd.::mm and to idennfy
previousiy distarbed soil.

(v} Observe the ovenad side of the
Sxcavatian to idennfy iayered systema.

layered sysums to idennify if the
layers siape towara the excavation. Estimate
the degres of alope of the iayers.

(v} Observe the erea edfacent to the
excavation and tha sides of the opened
excavation for ewdancs of nurface watar,
Water sseping from the sides of tha
axcavation. ar tha iocxtion of the levei of the
Water tabla,

(vil) Observe the area adjacent to ths
excavation and tha ares within the
eXxcavation for scurces of vibration that may
aflect the stability of tha sxcavation {aca,

quanutatve as weil as quzjiptrey properties
of 30il and tg rruvide maore informanan 1g
ordertnduuiywumuir.

(i} Plosticity. Moid a most or wet sampie
oiuﬂmm-h:ﬂlndltumptmmﬂﬂmm
threads as thin sy Ya-inch in dismetyr,
Cobasive materiaj can be successfully rolled
into threads without ing. Far axample,
ifatlaastn two inch {50 mm) langth of K.
inch thread caz bs keid on one end without
tearing, the sni is cohesive,

(ﬂ]nyxbugm.chnudhdrylnd
mhhamiumormthd.ng::
predsure into individual gramsg or
powder, nusnnulu(mymbmunncf
gnvul.und.onﬂ.u.lflhnwﬂildrywdfaﬂs
{oto clumps which break up into amailer
clumps, butthamﬂuchmmnnoniybc

kmupwithdiﬁmtty.umrbcnhyin
Any combination with graval sand or gilt. It
the dry xoii breaks into clumps wiich dg agt
break up into smai] clumps and which can

may be conmdared unfissured.
(tii) Thumb paneootion. Tha thumb
panntnﬂ:: i=st can be usad to esumate the
campressive strength of cahesive
soils. (This test is baged on the thumh
penetration tast describad in Amsmican
Saciaty for Tasting and Materiajs (ASTM)
Standard desygmatian “Standard
Recommendad Pragtice for Description of
Sails (Vis iurel."} Type A
80ils with an Ve

the thumb: howeves. they can ba penecrated
by the thumb only with very great effost.
Type C saus with an uconfineg compressive
strength of 0.5 taf can he exaly peanecated
teveral inches by the thumb, and can be
moided by light finger pressure. This tegt
shouid be ccndnmdnnmnndhtnrhuiwu
sampie. such a9 5 large clums of sporl as

the classification of the sou must bs chang

a Y.

(Iv) Other strangth taste, Estimates of
unconfined compressive strength of soils can
also be abtained by usa of a packet
penatromater or by using a bara-gparatsqd
shearvane,

(v) Drying test. The basic purpose of the
drying test i3 1o differentiats batween
cokenve materis] with fisaures, unfissurad
cobesive matenal. and granuiar matenal, The
procedure far the drying teat Invoives drying
4 samnis of soif that iy Appraximately ons
inch thick (2 54 cm) andminnhn(ﬁ.um)
in diamater until it is tho itly dey:

{A) Uf the sampis deveiops cracks ag it
dries, significant fiszures are indicatad,

(B) Sampies that dry wathout eracking are
to be broken by hand, If considarabla forey is
Tecessary to hreak & sampia. the scut hag
sigmificant eohesive materiai content, The
01l can ba classified as & unfissuradg
cohesive materia] and the unconfinsd
<ompressive stramgth should ba datermuned.

(C) If a sampla breaks esauy by hand, it is
either a fissured cohesyva matensiorg

infusnces (rain, {flooding),

by kana or by stepping on them. If the clumpa
do not puivenzs eantiy, the material is
cohestve with fisures, If they puiverrze
ensily into wmxall fragments, the materia)
in gramuar, i
Appendix B to Subpart P
Sloping and Banching |

(a) Scope and appijcation, This appendix

Contminy specifications for sioping end
benching woen used as mathods of protecting

two, puivenzs 1hg d::ép clumps of the sampis

smpioyees working in vations from cave.
ina. The requirements of this appendix appiy
when the design of sloping and benchi
protective systams is to be performed in
&ccordance with the requirements set forth in
§ 1928.852r5)(2),

(b) Definiticns, ;

Actual tiope meang siope to which an
EXCAVAton face is excava

Distress means that the soil isina

likaly to occur, Distregs
Phenomens as the deve;
the face of or adjacent
the subsidenca of the
the siumping of matarial
buiging or of ma
bottom of an excavag
material from tha face g an axcavation; and
raveiling, La. smail amg ts of materia) such
83 pebbies or iittie ciumps of matarial

avidenced by such
ent of Bssures in
A1 open excavanon:
of an excavation:
from the face or the

excavation i open, .s*lmld "
fe) Reqmmu—{l) il classification.
Soil and mcx deposits shail be classified in

Accordancs with append R A to subpart P of
part 1928, i

St
maxizam allowable siope for a soi or
deposit shail by da | from Table B=1
of this appenarx. i

{3) Actuai siope. (i) The pctual alops shail
nlot be steeper than the um atlowabie
slope,

(ii) The acrual slope s
thar the maxmum silowa
thers are signs of distress, If that situation
occurs, tha siope shall be cut back 1o an
actual slope which is at lesst % borizonta) to
ons varticat (Y%H:1V) less teap then the

be iess steap
sicps, when

maximum ajlowabis siops.| .
{ili) Whan surcharge from stored
materisi or equpment, o equipment,

silowabls slope, and
masamnm » slop %
loads from sdiacent ahail be
avaivated in accordance wi ] 192n.851(1),

{4) Configurations, tiona of
sloping and benching systers shall be in
accordanca with Figure B-1.
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TABLE B8-1
MAXIMUM ALLOWABLE SLOPES

i
: e - 1 ,, (i
SOIL OR ROCK TYPE MAXIMUM ALLOWABLE SLOPES (H:V)
| FOR EXCAVATIONS LESS THAN 20 FEET
NEED 431 !
STABLE ROCK VERTIC AL (90°)
TYPE A 2] 3/4:1 (539 .
TYPE B 1:1 (45°)
TYPE C Us: 1 (34 )
NOTES |

l. Numbers shown in parentheses next to maximum allowable slopes are angles axpressed in
degrees from the horizontal. Angles have been rounded o

2. A short-term maximum allowable slope of 1/2M:1V (63°) is allowed in :
excavations in Type A soil that are 12 feer (3.67 m) or less in depchy
Shorz-cterm maximum allowable siopes for excavations greater than 12
feet (3.67 m) in depth shall be 3/6H: 1V (53°).

i
3. Sloping or benching for excavations greater than 20 feet deep shall be designed b.h" a registered
professional engineer. !

Figure g,

Slope Configurations
\All slapes stated below are in the honzontal 1o vertical rano)

B-1.1 Excavations mods in Type A saul.
L. All simpie slope axcavation 20 feet or less in depth ahall have a maximum allawabie siope of ¥4;1.

Simpie Slope—Goneral -
Exception: Simple slope excav

|
ations which are open 24 hours or less (short term) and which are 12 feet or less 1z depth shall have 1
maxunum allowsble slape of 14:1.
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Y —— e ————— -m
——— !
!
12" Max.
1
1/2
Simple Slope—Short Term .

Z All benched excavations 20 feet or less in depth shail have a maxamum allowable siope of % to 1 and ma:u‘xnuxjh bench dimensions aa

follows: ‘
A ‘
3/4

/
/
/

Simpie Beach

)
rd
rd
20' Max. ¢ i :’ 1

5 Y

Max. ’ 376

&' Max. ’

Multiple Bench

3. All excavanons 8 feet or less in depth which have unsupported verncaily sided lower partions shall have & mxﬁnum verucal side of
1% feet. ‘
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Unsupported Vertically Sided Lower Portion—Maximum 8 Fest in Depth

All excavations more than 8 feet bat oot more than 12 feet in depth which unsupported verticaliy sided lowler portions shall ave a
maxumum atlowabls siope of 1:1 and & maxamum verncal side of 3% fest

12 \

Unsupported Vertically Sided Lower Portion——Maximum 12 Feat in Depth

All sxtavations 20 feet or less in depth which have verticall
atlowable slope of %:1, Tha support or shield system must exten

y sided lower portions that are supported or aln'eldet}.l shall have a ma omum
d at least 13 inches zhove the top of the verucal side,

o
18" Min.

Total heighe of vercizal side

Suported or Shielded Vertically Sided Lower Portion :
4. All other simple slope. compound slope, 2ud vertically nided lower portion excavations shall be in accardancelk with the othe. options
pemnutted under § 1928.852(h), .

B-1.2 Excavations Mada in Type B Soii
1. All simple slops excavations 20 feet or leas in depth shall have a maximum atlowabie slope of 1:1,
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'--fF-*------'__ mrer—erm——n—— _WAAEE-_----_.

—— Suoport or shiald svstem —

l 1
f A

20" Max. ,'—'-'=='I = 1

l :.S" Min,

|
E Lz Total heighe of vercical side

|

Verticaily Sided Lawer Portion
4. All other sioped excavations shall be in accordancs with the other options Permitted in § 18928.852(h),

. B~1.3 Excavations Mads in Type C Sai
L All simple siope excavations 20 feet or iesn in depth shail have o waximum allowable siape of 1%:1,

Simple Slopa

2. All excavations 20 feet or Jess in depth which have vertically sided lower bortions shall be shieided or supported ty a height at least 15
Inches above the top of the vertical sida. All such excavanons shail bave & maximum allowabis siope of 1141, 1

[

Supecer: or s'h:'.eld svstam

20" Max,

/ 1%
18" Min,

[Total height of vertics! side

LI

Vertical Sided Lower Portion
3. AL other sioped excavations shall be in accordance with the ather options permitted in § 1928.852(h),
B-1.4 Excavations Made in Layersd Soila
1. All excavations 20 feet or less in depth made in layered saiis shall have a maximum allowable slope for each layer 4: set forth below,
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S

Simple Slope '
Z All benched &

xcavations 20 feet or {esy in depth
follows:

shall have & maximum sllowabie slops of 1:1 and maximupm ber*:h dimensions as

This bench allowed in cohesive soil only.

\
& \
! Max A
Single Bench
rd
——— This bench +1lewag {g ¢ohasive sail only ,
' ’
L ’
r /
: ’
| , :
S —— L
/
20" Max s
”
rd
Lax, s l
4' Max, s
‘ ’
ra

Multipia Bench
3. All axcavations 20 fest or lesa

in depth which have v
tnchea abave the top of the vertica]

ertically sided lower portions shall
side. All such excavay

be shislded or supported to a hei‘gh& a1 least 13
023 shail have s masamum allowebln siopas of 1:1. i
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—— Sucport or shiald svscem —
1 .
f - /
20" Max. N 1
:.S" Min,

Total heizht of verzical side

Vertically Sided Lower Portion
shall be in sccordance with the other options Permitted in § 1928.852(b).
B-1.3 Excavations Made in Type C Soi
wa depth shall have 5 Raxunum allowable siope of 114:1.

4. All other alaped axcavations

d :

1k

Simple Slope
Z All excavauons 20 feet or lays in depth which have vertcally sided
inches above tha top of the verneal o

lower portions ahail ba shisided or 4
ide. All such excavationa shai} have

upported to a height at least 18
A maximum allowable slope of 1141, '

Suppers or spield system

/ 1%
18" Min,

p=—=—x=! iTotal height of verriral side

Vertical Sided Lower Portion

nce with the other opuong permitted in § 1928.852(h).
B-1.4 Excavations Made in Layered Soils

1:3: forth below,

l
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B OVER A

C QVEZR A

C QVZIR 3
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A QVER ¢

‘B OVER C

Z All other sloped excavations shail be in accordance with tha other options permittad in § 19268.852(b).

Appendix C lo Subpart £
Timber Shoring for Trenches

(a} Scope. This appendix contains
informaation that can be used timber shoring
Is provided 24 & method of protection from
cave-ing in trenches that do not exceed 20

feet (8.1 m) in depth, This appendix myst he
used when design of timber shonng
protective systems 1s to be performed in
sccordance with § 1928.852{¢}(1). Other
timber shonng configurations: other systems
of support such as hydraulic and paeumatic
systema: and other protective systems such
88 slopng, benching, shielding, and freening

systems must be designed in accordance with
the requirements set forth in $ 1928.852(b)
and § 1928.852(c),

{b) Soil Clossification. In onar to use the
data presented in this appendix. the soil typ
or types in which the excavatjon is made
muat first ba determinad using the a0il
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cinsmfication method rer forth in appendix A
of subpart P of this part,

(¢) Preseniation of Information.
Information 1s pretentad in several forms as
followe:

(1) Information is presemied {n tabular form
in Tables C-1.1, C-1.2, and C-1.3, and Tables
C-2.1, C-2.2 and C-2.2 following persgraph
(8) of the appendix. Each table presenus the
minimum sizey of imber members to use in
a shonng system, and each table contains
data only for the parucular soil type in which
the excavaton or parnon of tha axcavanon is
raade, The data are arranged ta allow the
user the flexibility to select from ameng
ssvera] accepuble configurations of members
baesed on varying the horizental spacing of
the crossbraces. Stable rock is exempt from
shoring requirements and therefore. no data
Are pressnted for this condition.

{2} Informatuon concerning the baoais of the
tabular data and the Limitations of the data is
presented in paragraph (d) of this appendix,
and on the tabies themaelven.

{3} Informagon explaimung the uss of the
tabuiar data 1& presented in paragrap: (e) of
this appendrx.

{#) Informanon illustrating the nse of the
tabutar dats is prewented in paragrapn {f) of
this snpencix,

(S) Mlscellaneous rctations regarding
Tables C-1.1 througn C-1.3 and Tables C-2.1
through C-2.3 are presented in perazraph {g)
of thia Appendix.

{d) Basis and limitations of the data—{1]
Dimensions of timber members. {i} Tha sizey
of the timber members listed in Tables C-1.1
through C-1.3 are taken from the Nationai

Bureau of Stanpdards {NBS) report.
*Recommended Technical Provisions for
Construction Practice in Shoring rad Sloping
of Trenches and Excavations.” In addition.
witere NBS did not recommend specific 31zes
of members, member s1zes are based on an
ansiysis of tha sizes required for uae by
axisung codes and ont empiricel pracuce.

(ii) The required dimenstons of the
members listed in Tables C-1.1 through C-~1.3
reier to actusl dimensions and not nomnal
dimensions of the umber, Emplovers wanting
to use nomwal size stonng are directad to
Tables C-2.1 through C-2.3. or bave this
choice under § 1928.652{c)(3), and are
referred to The Corps of Engineers, The
Bureau of Reclamauon or data from other
accepwable sources.

|2) Limutation of opplicotion. (i) 1L is not
intonded that tha vmbar yhoring specification
apply 1o every siluzuon that may be
expentenced in the fizld, These dats were
deveioped to apply to the situations that are
most commonly expenenced in current
trenching practice. Sharing systems for use in
sitiations that are not covered by the datan
this appendix must ba designed as specified |
in § 1928.852c).

{ii) When any of the fullowing conditions
are present, the members specified in the
tables are not considered adequate. Either an
alternata timber shoring system must ba
designed or another type of protectiva system
dasignied in xccordance with § 1920.652.

(A} When londs imposed by strucrures or
by stored matenal adiacent to the treach
weigh in excass of tha load impoaed by a
twa-foot smi surcharge. The term “adjacent”

an used here means the ares within a
henzontal distance from the esdge of the
trench equal to the depth of the wrench,

{B) When vertical loads imposed on cross
braces excead a 240-pound graviry load
distributed on a one-foot secuion of the center
of the crossbrace.

(C) When surcharge losds are presant from
equipment weighing 1n exceas of 20.000
pounds,

{D) When only the lower portion of a
trench is shored and tha rematmung portion of
the trench is slopad or benched unisss: Tha
sloped portion is sioped at an angie lass steap
than three horizontai 10 one verneal: or the
members are setected from the tables for use
at & depth which is determined from ths top
of the oversi} trench, and not from the toe of
the sioped pornon.

(e} Use of Tables. The members of the
shoring system that are to be seiected using
this information are the cross braces. the
upnghts. and the waies, where waies are
required, Minimum sizes of members are
specified for use in different types of soul.
There rea six tables of informaton. two for
each s0il type. The soil type must first be
determined in accardance with the soil
classuication syster described in appendix
A to subpart P of part 1926, Using the
appropriate table, the seiection of the size
and spacmg of the members 15 then mada.
The seiecticn is bated on the depth and
width of the trench whese the members are 1o
be installed and. in most instanges, the
seircuon 13 also based on the hortzontal
spacng of the crossoraces. instances where a
cho:cs of honzontai spacing of cossbractng
is gvailable, the hanzontal spacng of tha
crossbraces must be chosen by the user
befgre the size of any member can be
determined. When the soul type, the width

and depth of tha trench. and the honzontal
spacing of ths crossoraces are xnown. the
size and verucal spacing of the crossbraces,
the 3122 and vertical spacing of the wales.
and the size and honzontal spacing of the
upg!ghu can be reed fram the aoprapnate
tabie.

() Examuies to {flustrate the L'se of Tebles
C-1.1 through C~1.3.

(1) Examp/e 1.

A trench dug in Type A sci is 13 feet deep
and five feet wide.

From Tabia C~1.2. for accantable
arrangements of imber can be used,

Arrangement 51

Space 4 X 4 crossbruces at six [aet
hortzontaily and four fest vertncaily.

Walies are not roquired.

Space 3x 8 upnghts at nx feet honzuntally.
This arrangement 18 commoniy cailed "skip
shoring.” .

Arrongement %2

Space 4x8 crossoraces at eight feet
honzontaily and four feet verucaily,

Space 8 g wales at four feet vertically.

Space 2% 8 uprights at four feet
honzontally.

Arrongemant =3

Space 8¢ 6 crossbraces at 10 fest
hor=zontaily and four {eet verneaily.
Space 8% 10 wales at four feet verneaily.

Space 26 uprights at five feet
hortzontaily.

Arrangement =4

Space 6x 8 crossbraces at 12 feet
honizontally and four feet vertically.

Spaca 10% 10 wales at four {oet verticaliy.

Spaces 36 upnghts at 51 ieet
horizontaily.

{2) Examplie 2.

A trench dug in Type B sail in 13 feet deep

and five feet wide. From I‘:}:le C-1.2 three

acccptabla arrangements of memoers are

ligted.
Armangement £1

Space 8@ crossoraces at six feet
kornizontally and five feet v%mcaily.
Space 8x 8 waies at five feet verucally,
Spece 28 uprights at twn fect
horizontaily.

Arronyement =2 |

Space 6% B crosshraces at eignt feet
horizontally and five feet verticaily.

Spacs 1010 wales at five fest vertically.

Space 2xB uprights at two feet
horizontally.

Arrengement =3

Space 88 crossbraces al 10 feet
honzontaily and five fees verucaily.

Space 1012 waies at five {cet veruzally.

Space 2 6 uprights at twi feer verncaily.

(.:] Exampie 3.

A trenci dug in Type C sdxi is 13 fect deep
and five feet wide.

From Table C~1.3 two ac eﬂtabie
arrangements of members cin b2 used.

Arrengement £1

Space 88 croesbraces af six feet
honzontally and five fest varucally.

Space 1012 waies at five fest vertically.

Position 2x 6 upnghts as {:losely together
aa possible.

If water must be mtalreu‘u:e speciai
tongue and groove upnignis | lo form tight
sheeung.

Amargement =2

Space 8% 10 crossbraces it eight feet
horizontally and five {eet verncally,

Space 12X 12 waies at five feet vertucally.

Position 2 8 upnights tn a ciose sheeung
configuration uniess water pressure must be
resisted. Tigkt shesung must be used where
water must be retamea. ‘

(4) Exampiz 4.

A trench dugin Typa C s |l is 20 feet deep
and 11 feet wide. The s12ze and spacing of
members for the section of trencn that 1s over
15 faet in depth is deterrmintd using Table C-
1.3, Only one arrangement of members 1s
provided.

Space 8 10 croasbraces at six feet
hortzontally and five feet vertically,

Space 12X 12 waies al five ieet vertically.

Use 3x8 tight sheeuns.

Use of Tables C-2.1 H'rough €-2.3 would
foilow the same pmcmuuul.

(g) Notes for ail Tables. |

1. Member m1zes at 3pacinigs other than
indicated are to be deterrmined as speciiied in
§ 1926.652(c). “Design of Protective Systems.”




Fedetai Register / Vol. 54, No. 209 / Tuesday, October 31. 1989 / Rules and Reg'ul: Hons 45973

2 When conditions are saturated or
submerged usa Tight Sheeting. Tight Sheeting
vefers to the uss of apecially-edged timber
planks (e.g. tongue and groove) at feant thres
inches thick, ateel sheet piling, or similar
construction that when driven orplaced in
position provide a tight wall to resist the
latersi presgure of wetsr and to prevest the
loss of backfill material Close Shesting refers
to the piscement of planka side-by-side
allowing s Little space as possible between
tham.

3. All spacing indicated (s measured center
to centar,

4. Wales to be installed with greater
dimension horzontal,

5, If the verticai distance from tha center of
the lowest crossbrace to the bottom of the
rencih excaeds two and one-haif feet,
upnighta shall be firmiy embedded cr a
mudsill shall be used. Where uprights sre
embedded. the vertical distancs from the
center of the iowest crossbrace 1o the bottom
of the trench shali not exceed 38 tnches,
When mudsills are used, the verticai distance

shall not exceed 42 [nches. Mudsills are
waies that are instajjed az the toe of the
trench side. j

8. Trench jacks may belused in liey of or in
combination with timbher crossbraces.

7. Placement of croasbriaces. When the
vertical spacing of crossbraces is four fest.
place the top crossbrace nio more than two

fest below ths top of the trench. When the
verticaj spacing of crossbraces is five feet,
place the top crossbrace to mare than 2.5 feet
below the top of the ren j

HLLING COOE 4510-20-04



TABLE C-1,2

TIMBER TRENCH SHORING —— MINIMUM TIMBER REQUIREMENTS *

SOIL TYPE B P a " 45 X + 72 psf (2 ft. Surcharge)

SIZE {(ACTUALY AND SPACING OF MEHBERS##

DEET" CROSS BRACES HALES UPRIGHTS
trenc | noriz. |___WIDTH OF TRENCH (FEET) VERT. vERT. |MAXTHUM ALLOWABLE HORIZONTAL SPACING
(FEET) | SPACING JTPTO ) up Tofup To Jup 10 [UP To|sPACING] SIZE sPKEl#c (FEET)

(FEET) | 4 6 9 12 { 15 | (FEET)] (IN) J(FEET) | CLOSE | 2 3
vp TO '
s i tx6 | 4x6{ ex6 | 6x6 | 6x6 | 5 6X8 5 26
uP  TO
0 8 6x6 | oxe | ex6 | exa | 6xs | 5 grio ] s 246
up 7O
o flo ex6 | 6x6 | ex6 | exa | 6xs 5 1oxto | 5 2%6
“ 1 See -
Note |
P TO
10 6 6x6 | ox6 | ex6 | exs | exa | 5 8x8 5 2x6
up TO
10 8 6xs | oxs | ox8 | exs | exa ] s oxio | s 26
uP ToO
15 10 gxg | exs ) exs | sxs | sxip)] 3 10x12 5 2%6
See .
Note 1
UP 710
15 6 6xs | 6x8 | ex8 | exs | 8x8 | 5 sxto] 5 | 3x6
uP T -
10 8 axs | oxs | sxa | exa | sxio] s jioxiz] s ) 3x6
UP 7O
20 10 sxio|_sxi0|_sxio} sxio] 1oxi0] s 12x12 5 3x6
See
Hlace 1 '
O Fseewore-t- - - T e e

;Eﬁmmau PUB §2[0Y / £96T "1¢ 3000 'ARDSINL | 607 “ON '8 "|OA | I0IWEIY TEIPe]

' % Mixed oak or equivalent with a bending strength not less than 850 psi.
%% Manufactured members of equivalent strength may by substituted for wood.

SLBSY



TABLE C-2.1
TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS #*
SOIL TYPE a Pa =25 X H + 72 psf (2 fe. Surcharge)
DEPTH SIZE (543) AND SPACING OF MFMRERS A%
OF CROSS BRACES _HALES UPRICHTS
TRENCH | HORIZ. WIDTH OF TRENCH (FEET) VERT. VERT., MAXIMUM ALLOWABLE HHORIZONTAL SPACING
(FeET) [SPACING JUP TO fup 1O} up Tofur T0 JUP TO SPACING | s1zE [sPaciNng (FEET)
(FEET) 4 6 9_F 12 15 ___F(FEET) (INY J(FEET) JCLOSE 4 5 6 8
uP  TO Not Not '
. 6 4x4 4X4 4X4 | 4x4 4%6 4 Req'd | Req'd 4x6
up TO No No
To 8 4%4 4X4 X4 | 4x6 4X6 4 Reqsd Rqud 4X8
UP  TO
4X6 4X6 4X6 | 6X6 6X6 4 8X8 4 4x6
10 10 i
o 42T axe | oaxe | axe | exe 6x6 | 4 8x8 4 4X6
WP TO N N
o 6 4xa | oaxa | oaxa ) exe | ex6 § 4 Req'd | rligVq 4X10
uP  TO
0 8 4X6 4X6 4x6 [ 6x6 6X6 4 6X8 4 4X6
UP  TO '
10 6X6 6X6 6X6 | 6X6 6X6 4 8x8 4 4X8
15
*UP TO
12 6X6 6%6 6X6 | 6X6 6X6 4 8x10 4 4X6 4X10
P TO
Is 6 6X6 6X6 6X6 ] 6X6 )| 6%6 § 4 6X8 4 X6
P TO
10 8 6%X6 6X6 6x6 | 6X6 6X6 4 8x8 4 X6 4X12
P TO
20 r 10 6X6 6X6 6X6 | 6%6 6X8 4 8x10 4 IX6
@P TO '
12 6X6 6X6 6x6 | 6x8 6X8 4 BX12 4 3X6 4%12
OVER e - - - o
| 29 |JSEENOTE | : : -
* Douglas f[ir or equivalent with a bending strength not less than 1500 psit.
** Manufactured members of equivalent strength may be substituted for wood.

pe3”

TBJO

SUOREMBaY pue samy / 6gst ‘Ip 98400 ‘ABDEAN], / 60Z "ON *b% op, 4 wsisay
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TABLE C-2.2

TIMBER TRENCH SHORING -- MINIMUM TIMBER RCOUIREMENTS #

SOIL TYPEB P = 45 X # * 72 psf (2 fr. Surcharpe)
a

DEPTH . SIZE {(545) AND SPACING OF MEMBERS *% -

OF CROSS_BRAGES HALES UPRIGHTS
TRENCH | HORIZ. WIDTH OF TRENCH (FEET) VERT. VERT. | HAXIMUM ALLOWABLE HORIZONTAL SPACING
(FEET) | SPACING JUP TO } UP TO| UP TOJUP TO [UP TOJSPACING| SIZE {SpAcING (FEET)

(FEET) 4 6 9 12 15 (FEET) ] (IN) § (ppery| CLOSE 2 3 4 6
P TO xi2
s & 4X6 46 Jaxe 6X6 6X6 5 6X8 5 4%8 4X12
1 TO . :
To0 8 4X6 4X6 )6X6 6X6 6X6 5 8x8 5 k}.¢:] 4x8
UP  TO .
10 i0 4X6 4x6 |6X6 6X6 6X8 5 8xlo 5 4%8
See
Hote 1
uP  TO
10 6 6X6 6X6 |6x6 6X8 6X8 5 8x8 5 X6 4x10
up  TO .
T0 8 6X8 6X8 |6X8 8x8 8x8 5 10X10 5 X6 4X10
~fup TO-
s 10 6X8 6x8 |8xs8 8x8 8x8 5 10x12 5 IX6 4X10
Sce
tlote 1
vP 1o
15 6 648 6X8 |6x8 6X8 8x8 5 ax1o 5 46
up  TO
10 8 6X8 6X8 |6x8 8x8 8x8 5 10x12 5 4X6
P TO
20 10 8x8 8x8 |8x8 8x8 8x8 S 12x12 5 4X6
See
Hote !
OVER
20 | SEE_NOTE |

BLESY .

D

* Douglas flr or equivalent vith a bending strength not less than 1500 psi.
** Hanufactured members of equlvalent strength may be substituted for wood,

m?nnrm'sau puB 83[MY / B88T ‘1L $3G0100 'Avpsan_x_ / B0Z 'ON '$§ 7oA [ aoyesay



TABLE C-2.1 )

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS #*

SOIL TYPE C Pa = 80 X H + 72 psf (2 ft. Surcharge)

L€ 2890120 "ABPS3NL / 607 ON '¥5 ‘JoA / aeistBey fesmpeg

DEPTH SIZE (S4S5) AND SPACING OF MEMBERS #%
OF CROSS BRACES HALES UPRIGHTS
HORTZ. WIDTH OF TRENCH (FEETS VERT. VERT. |MAXIMUM ALLOWABLE HORIZONTAL SPAGING
'{?g:?;’ sPACING JUP To J uP To|up To |up To | up TolsPacinG ] s1ze ([spacing (FEET)
(FEET) 4 6 9 12 15 AFEETY 1 (IN) (FEET) [CLOSE
T ,
5 . 6x6 | 6x6 | 6x6 |exe | sxs 5 8X8 5 X6
o ”PBTO 6x6 | 6x6 | 6x6 | 8x8 | sx8 5 10x£0 5 X6
UP 1o
10 Lo 6x6 | 6x6 | 8xs |sxs { sxs 5 10Kt2 5 3%6
Sce
Note )
Ur 10
o ‘ 6x8 | 6x8 | exs | axs | sxs 5 10X10 5 4X6
P TO
o 8 8x8 | 8x8 | 8xs | sxs | axs 5 12X12 5 4x6
Sec
Is Note }
See
Note 1
UP To
s 6 8x8 | ax8 | sxs | sx10 | axio| s 10X12 5 4%6
See
10 Note 1
See
Note i
20 See
biore 1
O%R | see note 1 S

sUOHBMEIY pue gamy / 6861 *

x_bahglés flriéfWequlvalent with a bending strength not less than 1500 psi.
** Manufactured members of equivalent strength may be substituted for wood.

BILLING CODE 4510-28-C
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Appendix D to Subpart P

Aluminum Hydraulic Shoring far
Trenches

(1) Scope. This appendix contains -
information that can be used when aluminum
hydraulic shonng is provided as a method of
protection against cave-ins in trenches that
do not exceed 20 feet {6.1m) in depth. This
appendix must be ysed when design of the
alum:nym hydraulic protectve sysiem cannot
be perfornted in accordancs with
§ 1926.052{¢)(2).

(b} Soil Classification, In order 10 use data
presented in thus appendix, the soit type or
types in which the excavation ia made muat
first ba determined using the soii .
classiiication method set forth in appendix A
of suboart P of pert 1928,

[c) Presentation of [nformation.
Information is presented in several forms as
follows:

{1) Information is presented in tabular form
in Tables D-1.1, D~1.2, D-1.3 and E~L4. Each
table presents the maximum vertical and
herizonal spacings that may be used with
vanous aluminum member sizes and varicus
hydraulic cylindar sizes. Each table contains
data only for tha particular soil typs in which
the excavaticn ar poruon of the excovation is
raade. Tatles D-1.1 and D-1.2 are for vertical
shores in Types A and B soul, Tables D-1.3
and D1.4 are for honzontal water systems in
Types B and C soil.

{2) Informanon concerning the basis of the
tabular data and the limitations of the data is
presented in paragraph {d) of this appendix.

(3) Information expiaining the use of the
tabular data is presented in paragreph (e) of
this appendix

{4) information illustrating the usa of the
tabulor data is presented in paragraph {i} of
this appendix.

(5] Miscellanecus natations ({ootmotes)
regarding Tabie D-1.1 through D-1.4 are
presented in paragraph (g} of this appendix.

(8} Figures, iilustraung typical innaliations
of hydraulic snonng, are included just prior to
the Tables. The ivstrations page i1s entitled
“Alumunum Hydraulic Shonng: Typical
Installations.”

{d) Basis and limitations of ths data,

(1) Vertical shore rails and horizontal
wales ars those that meet the Section
Modulus requirements in the D=1 Tables.
Alummnum material is 8081-T8 or materzal of
cquivalent seength and properties.

(2] Hydrzulic cylinders specifications. {ij 2+
inch cylinders shall be 8 mimmum 2-inch
insida diameter with s minimum safe working
capacity of no less then 18,000 pounds axial
compreasive load at maximum extension,
Maximum extension is to include full range of
cylindsr extensions as recommended by
product manufaturer.

(i) 3-inch cylinders shall be a minimum 3-
inch inside diameter with & safe working
capacity of not less than 30.000 pounds axiai
compressive load at extensions as
recommended by product menufacturer.

{3) Limitation of appiication.

{i] It ia not intended that the sluminum
hydraulic specification apply to every
situation that may be experienced in the
field, Thass data were developed to apply to
the suuanons that are most commonly

experienced in current trencang practice.
Shoning systems ior use in situations that are
not covered by the data n this appendix must
be otherwise designed as specified in

£ 1928.852(c).

(i) When any of the following conditiona
are present, the members wpecified in the
Tables are not considered adequate. In this
case, an alternanve alurminum hydrauiic
shoring syatem or other typs of protective
system must be designed in accordance with
$1928.852

(A) When vertical loads imposed on cross
braces excesd a 100 Poung gravity load
distributed on a one foot 2ection of the center
of the hydraulic cylinder.

{B) When surchatge ioads are present from
enuipment weighing in excess of 20,000
pounds.

(C} When only the lower porticn or a
trench is shored and the remainuing portion of
the trench is siopad or bencihed uniess: The
sloped portion 1s alcped at an argls less steep
than three honzontal to one verucal: or the
members are seiected from the tables for use
&t a depth which is deterruned from tha top
of the overall trench, and not from the toe of
tha sloped pordon.

(e) Use of Tables D-1.1. D-1.2. D-1.3 and
D14, The members of the shonng 1ystem
that are to be seiected using this informauon
are the hydraulic cylinders, and erther the
vertical shores or the honzontai waies, When
& waler system is used the verncal timber
sheeting 1o be used is also seiectad trom
thase tables. The Tubles D-1.1 &nd D-1.2 for
vertical snores are usged in Type A and B soila
that do aot require sheeung. Type B souls that
may require sheetung, and Type C soils that
always require shesting ere found in the
herizontal waie Tables D~1.3 and D-1.4. The
soil typa must first be determined in
sccordance with the soi class:iication
system described in appenmix A to subpart P
of part 1928. Using the appropnate table, the
selection of the s:x# and spacing of the
members is made. The ssiection 15 based on
the depth and width of the trencn where the
Mmempers are to be installed, In these tables
the verncal spacing is held cons:ant at four
feet on center. The tables show the maximum
henzontal spacing of cylinders ailowed for
each size of waie :n the waier svatem tables,
and in the vertical shore tnbles, the hydrautic
cylinder hozizontei spacing 1 the same as the
vertical shors spacing.

() Exampia to I{lustrate the Use of the
Tabies:

(1) Exemple 1:

A trench dug in Type A soil is 6 fest deep
end 3 feet wide. From Table D-1.1: Find
vertical shores and 2 inch diameter cylinders
spaced 8 fest on center {o.c.) honzontally and
4 feet on center (o0.c.) vertieaily. (See Figures
1 & 3 for typical installationa.}

{2) Example 2:

A tranch is dug in Type B wail that does not
require sheeting, 13 feet desp and § faet wide.
From Table D-1.2; Find verticai shores end 2
inch diamoter cylinders spaced 8.5 fest o.c.
honzontally and 4 feet o.c. verncally. {See
Figures 1 & 3 for typical installations.)

(3) A french is dug in Tvpe B s01l that does
not requirs sheeting. but does expetience
some minor raveling of the trench face. The
trench 12 18 feet deep and 9 feet wide. From

Table D~1.2: Find verticel shores and 2 inch
diemeter cylinder {wath special oversieeves
as designated by footnote #2) spaced 5.5 feet
o.c. honzontaily and 4 fest o.c. vertically,

plywood {per footnote
shouid be used behind
Figures 2 & 3 for typica

8)(7) to the D1 Teble)
the shores. (See
installations.)

{4) Example 4: A trench is dug in previously
disturbed Type B scil, with characienstics of

a Type C soil, and will
tranch is 16 feet deey a;

require sheeting. The
nd 12 feet wide. 8 foot

horizontal spacing between cylindars is
desired for workung space, From Tabie D-1.3:
Find horizontai wale with & section modulus

of 14.0 spaced at 4 feet
inch diameter cylinder

p.c. vertically and 3
spaced at 9 jeet

maxunum o.c, horizontally, 312 timber
sheating is required at Tu“ spacing
4

vertically. {See Figure

for typical

installation.} '

{5) Example 5: A trench is dug in Type C
soil, 9 feet deep £nd 4 feet wide. Honzontal
cylinder spacing in excess of 6 feet 1z desired
for working space. From Table D-1.4: Find
horizontal waie with a pection modulus of 7.0
and 2 inch diameter cylinders spaced gt 8.5
feet o.c. horizontally. Or, find honzontal wale
with a 14.0 section mnd{.lus and 3 inch

diameter cylinder spaced al 10 {eet o.c.
horizontally. Both waies are spaced 4 feet o.c.
verucaily. 3 x 12 imber sheeting is required
at close spacing vertically. (See Figure 4 for
typical installavon.) |

(g) Footnotes. and general nates, for Tables
D11, D=1.2, D~1.3, and D-1.4.

(1) For appiications other than those listed
in the tables. refer to § 1928.852(c){2) for use
of manufacturer's tabulated data, For 1rench
depths in excesa of 20 feet, refer to
§ 1920.852(c){2) and § 1928.852(c)(3}.

{2) 2 inch dizmeter cyjinders. at this width.
shal' have strucruzai steei tbe
(3.5 X 1.5 X (11875} oversleeves, or structural
gversieeves of manufaciurer's specification,
extending the full, coliapsed length,

{3) Hydraulic cyiinders capacities, {i) 2 inch
cylinders shall be a minitmum 2-inch inside
diameter with a saie wquing capacity of not
leas than 18,000 pounds axisl compressive
load at maximum extension. Maximum
extenmon is to include full range of cylinder
extensions as recommended by product
tnanufacturer, .

(if) 3-inch cylinders siall be & minimum 3-
inch inside diameter with a safe work
capacity of not less than 30.000 pounds axial

compressive joad at maxamum extension.

Maxamum extesion is ¢

o include full range of

cylinder extensions as rﬁcommended by

product manufacturer,

{4} Al apacing indicat,\ed is measured

center to center,

(5) Vertical shonng rahs shail have a
minimum section modulta of 0,40 inch.

(6) When vertical shotes are used, thers
must be a minimum of three shores spaced

equally, horzontally. in

group.

(7) Plywood shall be 1,125 in. thick
softwood or 0.75 inch, thick. 14 ply, arctic

white birch {Finland fo
plywaad is not intended

). Please note that
as 8 siructural

member, but only for prevention of local
raveling {sloughing of 1h¢ trench face)

between shores.
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A — i ——— R

{8} See appendix C for timber
specifications,
(9) Wates are ctlculated for sunpie span |
conditions. '
(10) See appendix D, item {d), for basis and
limitations of the data.
BILLING CODE 4310204
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ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

ﬁﬁaﬁﬂi:fa;: FIGURE NOQ. 2
HYORALLIC 310MNNG VIRTIAL Ainsans
(WITH PLYWOOD)

HORTIZONTAL
SPAC XSG

WPOT BRACH)

HYORAULIC

VERTICAL RAIL
CTLINDER

VERTICAL RAIL
HYORAULIC CYLIXDER

VERTICAL ;
SPACING

VERTICAL
SPACING

L' KaAX,

FIGURE NO. 3 FIGURE NO. 4 .

VEATICAL ALLBM ALUMSAI HYBRAMAE INOANG UPRIGHT

HYOAMAE Snoara ~¥<’ WALEA $YSTEM SKEETING
\ {TYMCAL)

{(3TACXID) [

HYDRAULIC
CYLINDER

2' MAX.

LM
:::Liit VERTICAL RAIL
HYDRAULIC i
CYLINDER
VERTICAL

SPACING

L' MAX,



TABLED- 1.]
ALUMINUM HYDRAULIC SHORING

VERTICAL SHORES
FOR SOIL TYPE A
HYDRAULIC CYLINDERS
: WIDTH OF TRENCH (FEET)
DEPTH MAXIMUM MAXIMUM .
OF HORIZONTAL VERTICAL
TRENCH SPACING SPACING UPTO8 OVER 8 UP OVER 12 UP
TO 12 . TO 15
(FEET) (FEET) (FEET)
OVER
5
UP TO 8
10
OVER
10 8 4 2 INCH 2 INCH 3 INCH
" UPTO DIAMETER DIAMETER DIAMETER
IS NOTE (2)
OVER
15 7
UP TO
20
OVER 20 NOTE (1)

Footnotes 10 tables, and general notes on hydraulic shoring, are found in Appendix D, ltem {g) -

Nate (1): See Appendix D, Item (g) (1)

Note (2): See Appendix D, ltem (g) (2)
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TABLED- 1.2

ALUMINUM HYDRAULIC SHORING

VERTICAL SIIORES
FORSOILTYPED

vaeCh

DEPTH
OF
TRENCH

(FEET)

HYDRAULIC CYLINDERS

MAXIMUM
HORIZONTAL
SPACING

(FEET)

MAXIMUM
VERTICAL
SPACING

(FEET)

WIDTH OF TRENCH (FEET)

UPTO 8

OVER 8 UP
TO 12

-

OVER 12 UP
TO 15

OVER
5
UPTO
10

OVER
10
UP TO
15

6.5

OVER
15
UPTO
20

5.5

2 INCH
DIAMETER

2 INCH
DIAMETER
NOTE (2)

3 INCH
DIAMETER

! Anme tvA snmasmm tFDRRANT | OPY? DAY RO TOA mm“ yelene

OVER 20

NOTE (1)

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, ltem (g)

Note (2): See Appendix D, ltem (g) (2)

" Note (1): See Appendix D, liem (g) (1)
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TABLED- 1.3 :
ALUMINUM HYDRAULIC SHORING

WALER SYSTEMS
FORSOILTYPEB
WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS
MAX HORIZ SPACING
DEPTH ] WIDTH OF TRENCH (FEET) (ON CENTER)
OF VERTICAL | SECTION .
TRENCH SPACING IMODULUS UPTO8 OVER 8 UPTO 12 |OVER 12 UP TO15 SOLIDf 2 FT. | 3FT.
HORIZ. [CYLINDER| HORIZ. |CYLINDER] HORIZ. |CYLINDER SHEET
(FEET) (FEET) | (IN’) |SPACING [DIAMETER| SPACING [DIAMETER| SPACING [DIAMETER
) 2IN
OVER 35 8.0 2IN 20 NozTﬁﬂ) 80 3IN
]
5 4
7.0 . IN _ ] 3x12
UP TO 9.0 2 90 [NOTE(Q2) : 9_.0 3IN x
10 14.0 12.0 3IN 12.0 3IN 12.0 JIN
60 | 2 1IN
OVER 3.5 - 2IN 6.0 | NOTE(2) 6.0 3IN
10 4 — | 12| —
UPTO 1.0 8.0 3IN 8.0 3 IN 8.0 3IN
15 14.0 10.0 3IN 10.0 3IN 10.0 3IN
2N
OVER 3.5 5.5 2IN 55 |INoTE@)| 5.5 3IN
15 N
6.0 3x12
URTO 4 7.0 6.0 3IN 6.0 3IN 3IN
20 14.0 9.0 3IN 9.0 3IN 9.0 3IN
OVER 20 NOTE (1)

. -Footnotes'to tables, and gencral notes en-hydrautic shoring, are-found in Appendix D, Tiem (g)
Notes (1): Sec Appendix D, item (g) (1) '

Notes (2): See Appendix D, Item (g) (2)

* Consult product manufacturer and/or qualified engineer for Section Modulus of available wales.

R
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TABLED - 1.4
ALUMINUM HYDRAULIC SHORING
WALER SYSTEMS
FOR SOIL TYPE C
WALES HIYDRAULIC CYLINDERS TIMBER UPRIGITS
. - MAX HORIZ SPACING
DEPTH . WIDTH OF TRENCH (FEET) (ON ConTER,
OF VERTICAL | SECTION ! l
TRENCH SPACING IMOBULUS UP TO s_ OVER 8 UPTO 12 |OVER 12 UP TO 15 {soLiD] 2 BT | 3 T
- HORIZ. [CYLINDER| HORIZ IEYI-INDER HORIZ. [CYLINDER SHELT
(FEET) (FEET) | (IN’) [SPACING [DIAMETER| SPACING [DIAMETER]| SPACING [DIAMETER
7N
~ 35 6.0 2N 6.0 NOTE(2) 6.0 JIN
OVER SN
5 - .
7.0 6.5 2IN 6.5 OTE(2)| 6.5 3IN | 3x12) o— | —
UP TO NOTE®) *
10 14.0 10.0 3IN 10.0 3IN 10.0 3IN
7N
4.0 21 4.0 4.0
OVER 35 N NOTE(2) 3IN
10 4 I 55 5 2 )
UPTO 7.0 5.5 3IN . 3IN 5 3IN
15 14.0 8.0 3IN 8.0 3IN 8.0 3IN
21N
OVER 3.5 3.5 21N 3.5 INOTE@)] 35 JIN
£S5 2= | —
UP TO 4 7.0 5.0 3IN 5.0 3IN 5.0 3IN | -
20 14.0 6.0 3IN 6.0 3IN 6.0 3 IN
OVER 20 NOTE (1)

Footnotes to tables, and general notes on hydraulic shoring; are found in Appendix B, frem ()"

Notes (1): See Appendix D, item (@) ()
Notes (2): See Appendix D, liem (#) ()

* Consult product manufacturer and/or qualified engineer for Section Modulus of available wales.

BILLING CODE 4310-28-
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Appendix E to Subpart P~Alternatives to Timber Shoring }

Figure |. Aluminum Hydraulic Shoring

18»
VERTICAL RAIL

YYDRAULIC CYLINDER

Figure 2. Pneumatic/hydraulic Shoring
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Figure 3. Trench Jacks (Screw Jacks)
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Figure 4. Trench Shields ' M}—-
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Shoring or shielding selected
a8 the method of protection.

Soil classification ig required
when shoring or shielding is
used. The excavation must comply
with one of the following foyr
options:

Option 1

51926.652 (c)(1) which requires

Appendices A and C to be followed
{e.g. timber shoring).

Option 2

. $1926,652 (c)(2) which requires

manufacturers data to be followed
(e.g. hydraulic shoring,trench
jacks, air shores, shields).

Option 3
81926.652 (c)(3) which requires
tabulated data (see definitionm)
to be followed (e.g. any system
as per the tabulated dara).

Option &4
§1926.652 (c)(4) which requires
the excavation to be designed
by a registered professional
engineer (e.g. any designed
system),

FIGURE 3 - SHORING AND SHIELDING OPTIONS

[FR Dac. 89-25217 Filed 10-30-89; 8:45 amj
BALING CODE 4510-24-C
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Appendix F to Subpart P—=Selection of Protective Systems l

The following figures are & graphic summary of the requirements contained in subpart P for excavetions 20 fe%t or less in depth,

Protective systems for usa in excavations more than 20 feet in depth must be designed by a registered professional engineer in accordance
with § 1928852 (b} and (c), ) .

Is the excavation more
than 5 feet in depth?

Is there potential NG vEQ Is the excavation
for cave-in? entirely in stable rock?
Excavation may bhe
N .
0 made with JES
vertical sides.
vee . Excavation mus e be “n
sloped, shored, or |
shielded.
Sloping ' Shoring or shielding
seiected, selected,
Go ro Figure 2 Go to Figure 3

FICURE 1 - PRELIMINARY DECISIONS.

BILLING COD® 4510-28-41



YES

Stoping selected as the
method of protection

Will soil classification
be made in accordance
with $1926,652 (b)?

NO

Excavation must comply with
one of the following three

options: _

(34¢),

Oprion 1:
$1926,652 (b)(2) which
requires Appendices A
and B to be followed

Option 2:

31926.652 (1)(3) which
requires other tabulated
data f(see definition) to
be followed,

Option 3:
£1926.652 (b)(4) which
requires the excavation
to be designed by a
registered professional
engineer,

Excavations must comply
with§1926.652 (b)}(1) which
requires a slope of 1%H:1V

FIGIHRE 2 - SLOPING OPTIONS
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1.@ INTRODUCTION

The personal health and safety of all individuals directly invelved in the
Union Pacific Railroad (UPRR) Yank A Tank (YAT) Project and the general pubiic
who may be in the vicinity of the site is of particular concern to USPCI.
Therefore, all prudent and reasonable weasures will be taken to establish and
gaintain safe healthy working environmental conditions.

‘ ¥

This Health and Safety Plan identifies the potential hazards associated with
the project and the actions that will be taken to minimize or eliminate those
hazards; e.g., engineering controls, use of personal protective equipment,
training, etc. Although every effort was wmade to develop a plan that is as
comprehensive and detailed as possible, conditions may change once the project
is initiated which warrant wodification of this plan. Throughout each stage
of the project, the plan will be reviewed and changed or modified as
necessary.

Modification of the plan will be the responsibility of the USPCI  Project
Manager. Substantial changes will be reviewed and approved by a mesber of
USPLCI's Health and Safety staff. All on-site workers will be traingd from
this or any modified Health and Safety Plans. ‘

Although it 1is hoped that the UPRR YAT Project will not requive:it, an
Emergency Response Plan is provided in this document.

2.8 SCOPE OF WORK

2.1 Client'’s Business

Unien Pacific operates over 25,009 wiles of railrpad track throughnut the
United States. ‘

2.2 History of Site

A1l tanks are in different states but generally the same type of conditions
exist. Primary use of underground storage tanks were used to fuell engines
along the rail line,

2.3 General Scope of Work

This project consists of the removal of ‘petroleum underground storaae tanks

(UST's) along the UPRR line in the state of California. The following is a
brief description of how a tank removal will proceed. E

Most tanks will be well away from any active trachs. In the eventJthat any
tanks are within 20 feet of active tracks UPRR will provide a flagman to
maintain safe working conditions around the tracks.

A lead crew consisting of a USPCI representative, vacuum truck, and vacuum
truch operator will arrive on site fjirst. They will remove all flgids from
the tanks prior tp any excavation. (Eig:ggarbun reactive putty will be used to
‘ —
(J

-




determine liqui k_contents.) If tank contents cannot be determined then

ivity at™ the site will halt. A sample if existing material will be
analyzed to deterwmine the contents of the tank. If the tank contents ihdicate
waterial other than gasoline, diesel fuel, or hydraulic fluid, analys?s for |
PCR's and chlorinated solvents will be performed at an approved laboratory.
Reparts of this analysis will be forwarded toc USPCI's Project Supervisor or
Sr. Project Manaper. éigaly after approval from USPCI's__{roject supervisar
and/or 3r. Project Manager shall product remaval beﬁIEgD If hazardous
saterials are found to exist, the Project GSuperviser or Sr. Project anager
shall notify Union Pacific Environmental personnel and detersine | proper
dispasal methods, Under NO circumstances shall unknown material be rewoved
from any underground storage tank. A Gastech 1314 or PID will be used to,
detersine proper respiratory protective egquipment to be worn by the lead crew.
{(Refer to section 5.0)

maps, as well as utility and generator information. The top of the tank will
he exposed with soil stockpiled at 1least two feet from the excavation.
Throughout the work, the atmosphere in and around the excavation iill he
monitored for the presence of hydrocarbon vapor using a combustible gas meter,
and/or an PID for PEL levels, Once the tank is exposed all tank fixtures and
pipes will be resoved. Flasmable vapors will be temporarily purged from the
tank by adding dry ice (see section 3.0). The tank will be | tested
continuously (6 inches from the bottom to the top) with the combustible gas
seter. UWhen readings do not exceedclﬁx of the LEL and 3% Oi

Prior to excavation underground lines and tanks will be located usiﬁg site -
a

the tankgwill be

considered safe for removal fras the ground. A1l lines will be pluggéd with
concrete or resoved as appropriate. All tanks will be purged regardless of
LEL levels. '

The tanks will be lifted out of the excavation with nylon straps or spark
proof covered cables with high strength ratings. 8 1/8" vent hole will remain
apen to prevent excess differential pressure. The tank will be lifted with-
the excavator or a crane. During all lifting, personnel shall stay weill away
from the tank. The tank will be secured on the surface with blocks and _
clearly labeled as described in section 2.4.1. The excavation will bel sampled

using the excavator bucket. No one will enter the excavation unless
absoiutely necessary and the proper cave in protection is in place. Dnee the
excavation is clean it will be backfilled using the excavator. . If the
excavation wmust remain open and ‘Camnot—he continucusly attended by USPCI

esployees then a temporary fence will be eérected around the excavation.

Depending on County Regulation in California The tank will be transported to a
Recycling Facility to be cut up for disposal and scrap or will be transproted
to USPCI Grassy Mtn. for disposal. No hot work is to be allowed hy any USPCI
esployee, hot work includes any activity which way generate heat;lwelding,
cutting, brazing, drilling, using saws, etc.

If contaminated soil is found it will be removed and stockpiled s pérateiy
from clean soil. The Gastech or PID will be used to monitor the qtlujphere in
the breathing zune.<§fﬁrfnnsistent reading of 10@ ppm over a 15 minute period

»

"




will be the acti ve ich DPPE will hbe upgraded to Level WC"L)"JQ
nsistent reading of 1000 ppm over a 15 winute period will be the action
level at which PPE will be upgrade *B"

County Regulatiens verry from county to county. the above statement ii only a
USPCI standard. fsmendment for each county must be addressed and apprioved by
the USPCI H8S Staff. :

.4 Specific Tasks

Removal of fluids fros tank, locate any underground lines, purge tank using
dry ice, expose tank and remove all tank fixtures & pipes, plug lines, remove
tank, sample excavation, recheck- LEL @ 344 more dry ice, lpad tank for

transportation. , v

2.4.1 Inspections Befare Shipping Tanks

Prior to transporting the tank the atmosphere will be checked. The ténk will
be not be moved wuntil it is below 10X of the LEL and 3% of the O ‘
, all free

ligiids are removed and labels are applied to the tankh. Labels will siate the
former contents and current vapor state including removal date. The labels
will be two inches high and will include the following:

DANGER

KEEP FIRE AND SPARKS AWAY

DO NOT CUTngR PUNETURE
- D_
TANK HAS CONTAINED LEADED GASOL INEx
NOT VAPOR FREE
NOT SUITABLE FOR STDRAGE OF FOOD OR LIGUIDS INTENDED FOR
HUMAN OR ANIMAL CONSUMPTIOM
DATE OF REMOVAL : MONTH/DAY/YERR
* Or other flammable/cosbustible liquid

2.9 Rgrsannel

—,

-~ ~ T
-y ™
an;fﬁial»technicians two (1)\§quipuent operataors, an{ifga ilp suﬁervisors
i- ¢ required for j iett. Key personnel ares —

Project Manager .
Responsibilities include overall responsibility for all activities, pérsonnel,
and health and safety.

Specific responsibilities include: client interface; acquisition, dispersal
and wmaintenance of all supplies and equipment; maintenance of all project
recards; compliance with all legal standards, policies and proceduresf receipt
and complete documentation for all contractors and subcontractors! such as
training, insurance, supplies and other services; writing health atd safety
plans, communicating the hazards of the site to all; maintaining cossunication
with all parties involved with the site.



Project Supervisor
Responsibilities include on—-site supervision of all activities and perspnnel.

Specific responsibilities include: ebserving all policies and procedures  and
complying with all applicable laws; receiving and acting on reports of injury
and/or illness; observing a timely, safe progression aof the project; , recom—
sending proper PPE and ensuring its usej using or managing the use of monitor-
ing equipment; oversee wmaintenance of equipsent; ensure adequate sdpplies,
tools and equipment are available on site; ensuring that the integrity of the
various zones is observed and wmaintained; conduct daily health and safety
neetings. '

Health and Safety Designee

Responsibilities include: revising the health and safety plan when there are
changes in the scope, duration or activity of the job; identifying actiual and
potential risks to health and safety; communicating all risk assessment
results to the Project Manager and Supervisor(s); maintaining supplies of PPEj
providing “"stand-by" - status when.an observer is needed (tank entry, etc.);
maiptaining and wanaging the decontamination area; monitoring envirdnsental
conditions that pose risk (i.e. temperature, airborne contasinants, etc.);
acquiring and orgapizing health and safety information (MSDS's, anélytical
results, emergency information, etc.) '

Instrumentation Qualified Person
Responsible for PID, Gastech, and Sensidyne operation, maintenance,
calibration, results interpretation and documentation. -

Equipment Operators
Responsible for operating track hoe, overseeing the decon of equipment,
maintenance. .

Excavation Qualified Person

Responsible for decisions regarding shoring, sloping, conducting: daily
inspection etc.

2.6 Equipment

1. Trucks 9. Placards
2. Hand Tools & Non Sparking Hand 1@. Level D PPE
Tools 11. Crane ‘
3. Track Hoe 12. Barrier Fence & Tape
4. PID 13. Sampling Equipment
9. Sensidyne {4. Vent Pipe
b. Gastech 15. Traffic Cones '
7. Nylon Straps 16. Emergency Egquipment as specified

in Section 10.0
17. Copper Grounding Rod



3.0 CHEMICAL HAZARDS

Gasoline (leaded and unleaded)

Diesel

0il

WARNING: This project involves the handling of material which are, or which

contain chemical known to the State of California to cause cancer, or birth
defects, or other repraeductive harm.



@ POTENTIAL PHYSICAL HAZARDS/CONTROLS

4,
Task

Removal of Fluids from
Tank

Potential Hazards

Spills

Traffic-Auto & Train

?
Ignition of Vapars

Noise from the Vacuua

Truck

Contact with Free
Liquids

Inhalation of Vapors

Controls

fhsarbent pads will be
on hand in event of
spill. '

Orange traffic cones
will be placed in
heavy traffic | areas.
Flageen wearing orange
vests will be employed
on  all active{ rail
lines, all other lines
will require install-
ation of ' derail
lockout,

The vacuus fanker used
to remove ¢ tanks'
contents wilil be
bonded to the tlank by
the use of a{bonding
cable.Geod setal to .
metal contact will be
maintained. The ! tanker
or tank will be
grounded by uJsing a
grounding rod which is
driven into the ground
a minimum of three
feet. ‘

Hearing protection as
described in the PPE
section  {sectiaon S5.9)
will be used.

Use of proper @PE {(see
section 5.@) ‘

Use of proper
reéspiratory protection
{see section 5,8)



4.0 POTENTIAL PHYSICAL HAZARDS/CONTROLS -~ CONT.

Task Potential Hazards

Purging Tank Product Vapor Ignition

Frost Bite from Dry
Ice

Controls

Tank will be grounded
using a separate
grounding rdd to
pravent static
discharge.Flawmable
vapors will] be
tempararily ‘resoved
fron the | tank

atmosphere by purging
Wwith dry ice.All tanks
will be ' puryged
regardliess of LEL
levels.No open. flames,
live circuits, or
running engines will
be allowed in the EZ.A
12' vent pipe made of
PVC will be uséd as an
extension to the
existing vent.!Dry ice
will bs added! to the
tank at the rate of

three pounds  aof

ig;T_Egn__nnam hundred
galilons . of] tank

capacity.The dry ice
will be crushed into
quarter size pieces
and  distributed as
evenly as possible
over the  tank to
promate © rapid
evaporation. LEL
monitoring Will be
continuous afiter one
hour of dry ice
evaporation. The tank
and work anea wust
have an LEL level not
exceeding 10% and 3%
Oxygen.Only . non-
sparking toolg will be
used in the EZ.

l.eather or insulated
gloves will be used to
prevent frost-
bite.Actual -handling
of dry ice .will he



oo

4.9 POTENTIAL PHYSICAL HAZARDS/CONTROLS - CONT.

Tasic

Purging Tank Cont.

Expose Tank/Remove ALl
Fixtures and Pipes

Potentia)l Hazards

Muscle Strain

Slips, Trips, Falls

Stinging Plants &
Animals

Ignition of Flasmable
Vapars

Cantacting Energized
Utilities

Caontact with Free
Liguids

kept to a ninilbn.

Controls

Proper Slifting
techniques will be

used while lifting
heavy abjects,
Any loose saterial

which could crieate a
tripping hazand will
be removed.finy [wet or
slick surfaces will he
cleaned up or dvaided.

The EZ will be
inspected for the
presence of plants and
animals which could be
a hazard.

Task will not start
until the tank has
been properly| purged
by the addition of dry
ice. Monitnritg nust
canfirs thal the
atmosphere in the tank
does not exceed 18% of
the LEL for the last
known centamipant and
the 0O

content does

nat exceed 3X.

ALl utilities will be
identified , and
deenergized prior to
starting work.Contact
with underground
structures will be
reason to proceéd with

caution an cease
ogperations ‘ if
necessary.

If fres  prdduct is
present PRE as

specified in: Section
3.0 will he utilized.



4,0 POTENTIAL PHYSICAL HAZARDS/CONTROLS -~ CONT.

Task
Expose Tank/Remove Ail

Fixtures and Pipes
Cent.

Tank Extraction

Potential Hazards

inhalation of Vapors

Ignition of Flammable
Vapors

Employees Being Struck
By Tank

Dropping The Tank

Controls

If a consistent
reading of 10@ /pps on
the 0VM  above bhack-—
ground is noted all
emgloyees in the EIZ
will move to Level ."C"
PPE as defined in
section 6.9.

Praper purging, of the
tank, use aof non-
sparking tools,rewsoval
of ignition sources,
identify and
deenergize underground
utilities, utilization
of vent pipes.,

|

Guidelines attached to
the tank will be wused
ta assist in =moving
the tank during
extraction, all
personnel will stay a
safe distance jaway.

Tank lifting equipment
will he inspected
prior to each use.No
straps will ibe used
with wear indicator
showing. Tanks over
100@ gailons | will be
lifted with 'a steel
cable with spark praef
nan—~conductive coating



@ POTENTIRL BHYSICAL HAZARDS/CONTROLS -~ CONT.

4.
Tash

Tank Extraction-Cont.

Potential Hazards

Heavy Equipwent
Operation

Cave-In Of Excavatiaon

Contaect with Qverhead
Utilities

Controls

ALl  personnel will
stay in eye contact
with operator and will

stand clear of
machinery -work area.
One person’  wWwith
knowledne of  hand
signals will tre
designated : to

comrmmunicate
informsation Yo the
aperator.

Spoil piles yill he
located at legst two
faet from: the
excavatian. \ No
individuals will bhe
allowed into the
excavation r unliess
sides are properly
laid back or; shoring
is in place (Appendix
o). lualified
personnel t{rajined in
excavation technigues
will be present during
tank resovals. Any
excavation ! left
unattended wlill bhe
surrounded by
temporary fencling.

All overhead u&ilities

will be noted,jobserved

and, if passibila,
deenergized. Caution
will he exercised

while working around
overhead utillities or

structures. ‘ Only
qualified equipment
operators Wwill he

allowed to operate
heavy eqguipment.



4.9 POTENTIAL PHYSICAL HAZARDS/CONTROLS - CONT,

Task : Potential Hazards

Sample Excavation Inhalation of Vapors

Cave-In of Excavation

Contact with Hazardous
Materials

Loading Tank far
Transport

Drepping Tank

Controlsg
The bucket of the
baclhoe will be

employed as a - sample
tool.Manitoring will
be  perforwsed ' during
sampling activities
(See Section 6.0)
proper PPE will he
worn while occupying
the EZ. {(Section 5.@)

No individuals will be

allowed into the
excavation unless
sides are [properly

sloped or shoring is
in place. Qualified
personnel trained in
excavation technigques
will be present during
sampling ievents.
{Appendix C}

Contact with Hazardous
Materials is extremely
unlikely.In the event

that hazardous
materials are .
encountered, ' proper

PPE will be worn while
in the EZ (see section
5.0).Proper
decontamination
procedures will  he
enforced ({(see section
7.3)

Tank lifting equipment
will be inspected
prior to each use.No
straps will he used
when wear indicator is
showing.  Tanks over
1883 gallons will he
lifted with. steel
cable with spark proof
non~conduct ive
protective coating.



4.@ POTENTIAL PHYSICAL HAZARDS/CONTROLS - CONT.

Task

Loading Tank for
Transport Cont.

DPptential Hazards

Eaployee Being Struck
By Tank

Disladging Other Tanks
Loaded on Flat Cars

Controls

Guidelines attached to
the tank will be used
toa help move' tank.
All personneli will

maintain a  safe
distance from the
tank.

Proper cribhing
techniques willl  be
utilized ' when
preparing  tanks for
transport. + Tanks

prepared for twansport
will be inspecdted hy
H.P.R.R. personnel
prior ta shipment.



5.9 PERSONAL PROTECTIVE EQUIPMENT (PPE)

Area Task PPE Reguired

1. Exclusion Zone (EZ) Removal of Liquid Level C PPE full face
38 feet directly respirator with 0OV
adjacent to the cartridges, chemrell
excavation coveralls, steel toed

rubber boots, n1tr11e
glaves, hard  hat,
hearing prutectlon (if

required).
Remaval of Sludge Level C PPE full face
respirator with

Ov/HEPA fxltens, poly
coated tyvek,” Beta
Poly Max steel toed
rubber hoots, nitrile
gloves and hard hat.

Removal of Tank Steel toed beots,
leather pgloves, hard
hat, and ' safety
glasses " unless
upgrading is required.
1f upgrading is

required then Level C
PPE will be ‘needed:
full face rejpirator
with  HEPR ilters,
puly coated | tyvek,
Beta Poly Max steel
toed rubber boots,
hard hat and nitrile

glaves.

2. Contaminant Marking Tanks Beta Poly Max steel
Reduction Zane toed rubber = boots,
{(CRZ) 23 Feet leather gloves, hard
directly around the hat, and ' safety
area where the tank . glasses.
will be placed . :

3. Suppert Zone (52) Administrative and Hard hat, steel toed
all other areas support activities leather boots, ‘safety

glasses with side

shields.



6.0 INSTRUMENTATION/MONITORING

Calibration will be perforsed
procedures

specifications, using the

accordance with
by the

detailed

manufacturer?s
manufarturer.

Calibrations will be done only by those USPCI employees qualified by education

and training.

Calibration will be

done in a clean

environment which is

similar to the actual work environment in terms of temperature, pressure, and

husidity. Prior to actual use

wars—up time and will be “zerced"”,

gach instrument
as applicable.

log book will be maintained am—-site for each instrument.

All readings will be recorded

in the

project?s instrumentation log book.

conditions, dates, times and the

logged.

Colormetric tubes will be

used to

Results,
instrument

projectts

help determine

will be

allowed sufficient
Calibration and wmaintenance

general log book  or the
sample locations, environmental
operator?s initials shall be

concentrations of

contamination in highly contaminated sites or as the project manager deems

necessary. tubes wused will be

those

designed tg

detect the contalxnates

thought to be present in the highest concentrations and/or are potentidlly the

wost toxicji.e.benzene toluene or xylene.

Instrumsent Location
Sampling

Gastech In The Tank
Combustible

Gas/Q0 Detecéar

Colorimetric Around tank

Tube

of

Erequency

Before digging
excavation,
once  tank is
exposed, before
moving tank,
whenever
environmental
conditions
change, no
greater than
every 12 hours.

Before and
during work in
bhighly
cantaminated
sites

Qectiomn
Level/ﬂqtlon

19% of 'LEL and
3% of ; Oxygen
content /
addition of
more dry ice.

172 of  the
target
concentration/
work stoppage
gr upgrade PPE.



Instrument Location of Freguency Aectipn
Saaplinng Level /Action
PID/Gastech Around tank and Befare and A consistent
Monitor excavation frequently reading  of 108
during all ppx . abave
activities backgroupd  or
greater ' for 15
minutes in the
breathing zone
of mearest
eaployee/
upgradiqg to
Level C 'PPE.
consistent
reading ,of 1006
ppm  or greater
will be cause
for  upgrading
to Level B PPE,

7.8 SITE CONTROL MEASURES

1. Exclusion Zone (EI) - The area of excavation, and 30 feet directly
adjacent to the excavation, onlv key personnel shall be allowed in this
area.

No one may enter the EZ whe is not properly protected, using the required

PPE, and who has not: 1) completed the required training; 2) completed the
field supervised training; and 3) been medically evaluated and found to be
"medically fit® to work at a hazardous waste site.

Sanking, drinking, and eating are prohibited in the E£Z.

2. Contaminant Reduction Zone (CRZ) - The area where the tanks will be placed
and 25 feet surrounding it. The CRZ will have limited access and no
contamination,
All materials and personnel leaving the EZ contaminated or potentially
contaminated will pass through this zone in order to be decontaminated.
Wastes generated by the decontamination process will remain in this area
until proper disposal can he accosplished.
Smoking and eating are prohibited in the CRZ.

3. Support Zone (5Z) -, All other ‘areas shall be considered the SZ thﬂs is

where all administrative and support facilities are located.

This zene will not be restricted and will function as the area in which
all non-hazardous activities can be located, such as starage of supplies,

rest areas, office space, etc.



8.0 DECONTAMINATION PROCEDURES

During UST remaval personnel and equipment do not come in centact with
regulated material therefore no decontamination is necessary. If personnel do
cosme in contact with material in UST (diesel fuel, unleaded pgas) dispesable
PPE will be thrown away in a plastic bag designated for contaminated PPE and
any clothing will be washed. In the event that hazardous wastes are
encountered decontamination procedures will consist of the following:
contasinated surfaces (typically back hoe/front end loader buckets) will be
thoroughly cleaned with diesel fuel. Contaminated diesel fuel and rafjs will
be properly disposed of with amaterial destined for landfill or incineration.

Respirators will be cleaned after each use. This can be done with non alenhol
wipes. If used , respirator must be cleaned with soap and water at least once
a week.

5.0 TRAINING

Each USPCI employee entering the UPRR-YAT site has successfully completed a 49
hour health and safety training course, has coampleted three days of supervised
field work, and has been trained in first aid and CPR.

Supervisory personnel have completed 8 additional hours of training.

The individual operating manitoring instruments has successfully completed an
8 hour instrumentation course, the equipwent operator has or is participating
in USPCI's equipment operating training program and the individual supetvising
the excavation has been qualified through a USPCI excavation course.

Contractors, subcontractors, clients, and any other persons present at the
site are required to docusent the required training as is relevant to their
activities.

A pre-job conference and daily site safety meeting will be held.

10.@ HMEDICAL MONITORING

A1l USPCI employees involved on-site at the UPRR-Yat sites will have received
a pre-esploysent and annual physical and are certified o be capable of

working on a hazardous waste site, wear respiratory protection, and operate
equipaent {as applicable).

A1l subcontractors, clients and any other site visitors will be reguired to
provide documentation of wedial certification prior to being allowed in the
exclusion zone.

This project does not warrant special medical sonitoring of any kind.

1.0 EMERGENCY PLAN L////’ )
Two 1@ lb. ABRC fire e inguishersr}/gn eya wash,&ffgst aid kitp//:;rbent padﬁ@jy/
non sparking shovels,” whisk broowms,.-dand dust pans wWill be available on—-site.



In caso uf any 2avegency, the an-siio sroject sugervicar s soacpensivle for
ve-“dlly alerting  all  2ercannel  apd  praviding instrucbtions for ospgpunaga
evatudsion.

In case of szall aspills, sorheont pads #3110 he used to contaln  and zlean un
liguidsa, The whick Eroes and dust pan will be uced te cleanup spills of 2-y
aatorials,

Zaployeas who Lbecaze ginizally contazinated will faaediately flush the
affoctad area with spap and water  in the tub locatez in  the CRZ ar wiih the
portable eye wach.

Ezergercy phone nuabers are provided in Attachaent Do Reportable sgills will
be the responsihility aof the project supervisor,

12. SIGN-0FF
fill personz, entering the worlt -area tUEPLI  eapluyees, subecontractors,

vicitors, clients, rogulatory agency personnel, eteo.) aust road the healih ang
safety plan and acknowledge by their s'gna*urﬂ that they have undarstoed bhe
plan and will -abide by the reguireasents. B

"1 acknowledge that I have read and understood the above health and safety
plan and will ahide by the requirezents specified in i:."

Nape (Print) Signature Representing Data/Tize
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In rase of any emergency, the on-site project supervisor is responsible for
verbally alerting all personnel and providing instructions for response

evacuation.

In case of small spills, sorbent pads will be used to contain and clean up
liquids. The whisk broom and dust pan will be wused to cleanup spills of dry

materials.
Employees who become sinimally contaminated will immediately flush the
affected area with soap and water in the tub located in the CRZ or with the
portable eye wash. -

Emergency phone numbers are provided in Attachmsent D. Reportable spills will
be the responsibility of the project supervisor.

12,0 SIGN-DFF

All persons, entering the work area (USPCI employees, subcontractors,

visitors, clients, regulatory agency personnel, etc.) aust read the health and
safety plan and acknowliedge by their signature that they have understood the

plan and will abide by the requirements.

"I acknawledge that 1 bave read and understood the above health anb safety
plan and will abide by the requiresents specified in it.*

Name (Print) Signature E Representing Date/Time
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APPENDIX "D"
EMERGENCY PHONE NUMBERS
USPCI Contacts:

-

Tiw Albright Sr. Project Supervisor -1/////
Curt Hull - Environmental Assesssents P.M.

Agnes Templeman - Medical Monitoring Ceardinator

USPCI Incident Number

U.P.R.R. Contacts:

Roger Fitch -
Bob Kuhn -

Most Esergency if not different on Ammendsents

Work
Home

Work
Home

Work

Work
Work

#* gk S

(714)
(714)

(303)
{323)

(323
(800

(492)
(402)

911

467-3733
428-8231

9368-5569
420-7608

938-5515

877-0454

271-30831
271-2261

"
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ANTICIPAT THCOMPAT SYHDTOMS OF EXPOSURE FLASH YARDR SPECIFIC TARGET
SUBSIANCE EONC/ VOL PEL 1DL8 URUS PROP POINT LEL PRESSURE GRAVIFY pH CRGANS
Yoluene . 200pem 300poe | 2000ppem strong exldirers ftg, weskness, conf, ¢ t.3x e2mm §2 Cﬁs,_ Uiver,
celfl dizzshead; dil pUp, MUSC kidoeys, skin
ftg, intom, pares
1,1,4 * 350pem 1500p0m strong oxidizers, head, lass, THS, 182 100wz 3 skin, CHS, Cvs,
frichlororethane 1300 strong cpustles, depress, poar equl, eyes
S } =g/m3 chemically sctive | Vrelt eyes, derm
T wetats ¥ - -
Trichlorosthene . 100pp Ca strong caustles, head, wertigo, vis dist, 1113 SAma 1 resp sy,
200pps ceil chemically active tremors, somnolence, beart, liver,
metsls e, vomit, freft eyes kidneys, tus,
skin
Xylene . 100ppm 1000pen strong oxldizers dizz, exclteoent, L1 f.1x 14 CNSyeyes, GI

435 drows, staggering trace,

/3 plt,irrl: eyes, nose, blood, Liver,
throst, vomit, o tidneys, skin
pain

Hydrogen . 200pp 300ppm strong oxidizers, spnes, coqa, convulsy 1734 20 st b 14 resp sys, eyes

sulfide celt metals Trelt eyes, Irelt resp
sys: dleyp ftg .

Naphthalzne + 10pps So0pp steong oxiditers fecit eyes, conly 1t a.9% OS5t 128 eyes,blood,

50mg/e3 excitement, nay, veslt, liver, kidneys,

abcha paln, leelt i skin, REC,THS
bladder, swest, jan

fotal Hydro

Carbons ,




FHTTCIFAY - THCORFRY STHFICHS OF ERPOSURE FOASH VAEGR SPECITIT TARGET
SUBSTANCE toRc/ voL PEL 10LH Uius PRoP FOINT LEL PRESSURE GRAVITY pH ORGANS
Z-Hexanone - v TOlpp SHUpon strong oxidizers ]It eyes, nose, 7T T.ZX Xetn 10D CRST3EIn, resp |
435my/03 weak pares) derms head; sys
drow
“PFethyTene thioride ¥ SUUppa [ ] strony oxidifers Trrit ¢yes,nose, chest 7 12X 350 s skin, CVs, ryes,
1000ppee cefl and causties, oppresgion, dytp vis’ CRS
chemleally sctive dist, CNS depress
- . E 13319 .- A . 5 = B —
Helhyl EURYT ¥ i1y LS vErY sliomg irril nase, eyes, F4 0] X TOm T2 L} ET T
Yetone 590mg/n3 oxidizars, hend;dize, vomit
A-Hethyl-¢- * 100pps 00 strong oxidizers IFit eyed, muc menb; [E ] T T5am 100 Resp sys, eyes,
Pentanone L10mg/m3 hesd; nareosis, coms skin,
Cus
Styrene ¥ VOUEER SUGUpem oxidizers, el eyes, nose; drow, ST 17X T Smm o< TRS, T&sb 595,
200pem cell catalysts for wesk, ungteady gait, eyes, skin
vinyl polymers, delatting derm
. strong selds,
sluminum chleride : )
Tetvachiors- ¥ $Ulppm Ta strong oxidizers, iItril eyes nose, throal; Toma 158 Liver, Kidoeys,
ethene 200ppea cefl chemlcally active nay; tlush face, vertigo, eyes, upper
netaly dizz — | resp ays, tus
total Hydro
Carbong
-

R R S TR



ANTICIPAT THCOMPAT SIHPYOHS OF EXPosURE FLASH VAPOR SPECIFIC 1ARGET
SUBSTANCE CONC/ vyou PEL 1OLH URUS PROP - . POINT LEL PRESSURE GRAViTY CRGANS
2-Hethyl - . ferktant
naphthalene
2-Ethylhexyl *
Phenanthrene b
Chrysene . Ca
2-Hethylphenol b - Spom 250ppm strong oxidizers CNS eflects; cont 187 ¢ 103 CNS,resp-sys,

. depress; resp ulf; tiver, kidneys,
dysp, lrceg ropid resp, skin, eyes
wenk pulye

4-Hethylphenol * Spe 250ppmy strong oxidfzers CNS aflects; conf, w7t 108 Cus, resp sys,
depressy resp fally Hyer, kidneys,
dysp, Itreg rapid resp, stin, eyes
weak potse “

tota! Hydro )

Carbons




e ELASH 5 VAPOR _ [ ‘speciFic” J
SUBSTANCE "POINT PRESSURE | GRAVITY |?
Acetons 1000ppm 2000ppm oxidizing lrrit ayex, noss, throwt, dizz T4t 2.8 288mm 58 Raap syx, skin
2400 matarialy, acids %
mgim3
Benzens . 1 ppm Ca *trong oxidizers irrit syes,nose.tasp - 12.04 1.2 7S8mm 78 8locd,CNS,
chiarine, 1ys;piddy;nau, fig, * skin,bone
bromine with iron anor.bone marrow, marrow,eyes,
- sbdm pain resp sys
Carbon Disuifide s 20ppm 500ppm "trong oxidizers, dizz,hoad, poot -22.0¢ 1.3 I00mm 78 CNS,oyes,
E0ppm esil chemically sctive tleep,ftg,netsanor, % lungs liver,
matals low: wght,ocular shanpes, kidneys, skin
- Gl;burns
Carbon Teteachloride . {0ppm Ca chamicaliy sctive CNS depros;akin irrit 2imm 154 CNS:ayas,lunge i
30pprn ceil maetalys drow,liver, kidney ver,
damage kidnays,skin
1.1 Dichlorosthane . 100ppm 4000ppm strong axidizers CNS depres:skin 1 8% 182mm 89 skin liver,
. f 400 ond cauniies intit;drow; kidnays
mg/m3 uncensclausness,
Bvar,kidney,demage
Ethyl Banzene . 100ppm 2000ppm strong oxidizers frrit eyes,mue mambd; 69¢ 1% | 2.1mm 108 syes.upper
435 head:derm;narco, Ip vye,ekin
maim3 coma CNS
Vatal Hydro Carbons

A AMOCMT  0F SuB<AR e L)




SUBSTANCE

ANTICIPAT | PEL

IDLH

INCOMPAT UNUS SYMPTOMS oOF FLASH LEL VAPOR SPEC PH TARGET
CONC/VOL PROP EXPOSURE POINT PRESS GRAV ORGANs
Carbon 0-1000 5000 50000 Dusts of Head, dizz |[wa NA >1 atm lungs,
Dioxide pds Ppm Ppm various metals restless skin,
{dry ice) such as pares, . cvs
magnesium, dysp,
zirconium, sweat, mal,
titanium, inc heart
a2luminum, rate, pulge
chromium & press,
manganese are elevated
ignitable when BP, coma,
suspended in asphy, convu
- carbon dioxide | 1uls a hegh
concentrati
ons, FROST
BITE
IN ADDITION THE WASTE oILS ENCOUNTERED MAY OR MAY Not CONTAIN THE FOLLOWING SUBSTANCES:
SUBSTANCE ANTICPAT | PEL IDLYH INCOMPAT SYMPTOMS OF FLASH | LEL VAPOR SPEC PH TARGET ORGANS
CONC/VOL UNUS PROP EXPOSRE POINT PRESS GRAV
PCB unknown | 0.001 Ca Strong Irrt eyes, ? ? 0.00006 { 1.38 Skin, eyesg,
Polychlorin mg/m3 oxidizers chloracne, liver
ated liver damage
bipheny1 {carc)
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.ﬁ HEALTH AND SAFETY PLAN
i REVIEW APPROVAL FORM
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U ocuien: U PRA. |
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LOCATION: Veivious. Syeenrlic Lot, by bl Honin
' SUBMITTED BK/;M A L g b
DATE RECEIVED: /& AJsv 9/

e

APPROVED (please note comments)
APPROVED WITH CHANGES INDICATED*

RESUBMIT WITH CHANGES INDICATED

i

|l

sChanges must be made before plan can be considered approved
and befoﬁg job begins (ATTACH REVIEW SHEETS).
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riE STICNED REVIEW APPROVAL FORM MUST ACCOMPANY
THE ONSITE HEALTH AND SAFETY PLAN




