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I. SCOPE OF WORK

This Contractor shall furnish all labor, materials (except as
rnoted), supervision, tools, construction plant, equipment, unloading,
hauling, taxes, insurance, and all other things necessary to install
the refractory lining of No. 9 holding furnace as detailed in these
specifications and included drawings, at the Owner's Ingot pland at
Rocgdale, Texas. |

During site visitation, this Contractor shall carefully review
and study the access to the area of work, disposal area, storage areas
and access to the site.

Because some of this work is to be performed in and near an
operating area of the plant, special precaution must be taken so as
not to disrupt normal plant operatioms.

This Contractor shall, during site visitation, take note of all
restrictions and limitations in working during the performance of
his work.

Stockpiling of materials can only take piace in the areas assigned
to this Contractor by the Owner's engineer.

All materials, equipment, etc., to be removed and not used as
part of this work shall be promptly hauled to storage or disposal areas

as designated by Owner's engineer.
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INSTALLATION OF INSULATION AND REFRACTORIES

This Contractor shall install the insulation and refractories
in No. 10 holding furmace. This work shall include installing the
furnace refractory walls, roof, hearth, charging blister, tap
spout, drain spout and spout as shown and noted on the refractory
drawings and Bills of Material listed in Section IV.

The panels containing doors, spouts, etc., must be aligned
according to specific instructions shown on drawing L-140792-PE.

{a) Insulation of Side Walls and End Walls

This Contractor shall place the insulation block on the
side walls adjacent to the steel plateé by securing it with a
minimum amount of fibrous adhesive as shown on the refractory
arrangement drawing. This Contractor shall cut away the
insulation around the tap spout and drain spout.

Before starting the refractory work on the side walls, this
Contractor shall first cast the SJP started course as shown on
Drawings B-031602-RT and B-031603-RT. This Contractor shall
install the big block refractory, plastic refractory, refractory
anchor clips and rods, and refractory anchors for the upper
walls as shown and noted on the reference drawings in Section IV.
Before ramming the refractory plastic, this Contractor shall
shim all refractory hangers so that they are both level and
sturdy.

The large block refractory is to be installed per Alcoa

Standard 26.1.6 Installation of Large Block Refractory Lining

and Insulation Workmanship. Note that each block is to be

ARD 010707



set dry then removed, mortared and re-installed. This Contractor
shall supply the fork truck mentioned in Alcoa Standard 26.1.6.
The plastic to be used to fill fork truck slots and big block
keyways shall be C-E 85 Ram HS.

This Contractor shall install the flared cornmers and
associated refractory anchor clips and rods only after the
refractory roof and steel front end of the furnace have
been installed.

(b) Furnace Roof

This Contractor shall install the big block refractory
roof and insulation as shown on Drawing A-032330-RT. Included
in this work shall be the installation of the forty-eighg
(48) roof block, the dry seal blocks around the perimeter
of the roof, the insulation over the dry seal around the
perimeter of the roof and the casting of A.P. Green castable
22 in the "U" joint between the big block in the roof. The
refractory blocks for the roof will be installed using Super
3000 mortar and a second seal will be provided by the castable
installation in the "U" joint between blocks.

Super 3000 mortar shall be used to mortar the joint
between the tiles and the refractory block. A.P. Green
castable 22 will be used in the chamfer around the top
perimeter of the burner tile. Burners will be re-installed
by Alcoa.

Special clips will be necessary in certain portions of the

roof where the beam clamp type anchor cannot be used due to the
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location of the 16" roof beam.

Large roof blocks have not previously been installed in
Alcoa furnaces, therefore, nc installation standards exist.
One (1) method of installation would be to supply a fork truck
with a special platen. The platen would have two (2) degrees
of horizontal freedom such that the block could be rested on
the platen an§ elevated into rough position by the fork truck.
The degrees of freedom in the platen could then be used for
final positioning of the block. Adjustment of thé anchor
bolts‘would permit final elevation and leveling of the refractory
“block. The two (2) foot dimension of the refractory block was
sized to permit a man to have access to anchors on the block.
It is anticipated that the man could work from temporary
- scalfolding inside the furnace beside the block. ‘By installing
the blocks in rows across the width of the furnace, and by
working from the baek of the furnace to the front, all roof
block can be installed with only minimal access from above the
furnace. This access would be required for one end block on
each row within the furnace.

(c) Furnace Hearth

This Contractor shall install the subhearth complete with
the insulation, as shown on Drawing B-031607-RT. The subhearth
refractory castable pour of Alstop lightweight castable and Wahl
SJP castable shall be formed and poured in bne complete continuous
' cast so there are no voids or parting due to premature setup of the

castable refractory. Wahl SJP is to be used as the subhearth
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material between the sub-subhearth castable and the hearth

brick. The castable shall be water cured continuously for
twenty-four hours. The SJP shall be installed in strict

accordance with the notes contained in the general workmanship
specifications. Prior to installing the SJP, a perimeter of
alumina approximately 3" x 4%" wide is to be installed. Typically,
the alumina may be positioned by using a coarse of Coral P brick
set 43" from the hot face of the refractory wall and then

filiing the void between the brick and the refracﬁory wall. The
SJP is then damp rammed over the brick and the alumina.

Prior to installing the hearth soldier coarse, as shown on
Drawing B-031606-RT, this Contractor shall lay a "dry" double
course across the furnace at each knuckle to assure that the
special shapes are adequate to conform to the design slope of
the fufnaée hearth. The hearth brick is to be spaced away
from the walls by approximately 4%" and the void is to be
filled with CE 85 Ram HS rammed plastic after the hearth has
been installed.

This Contractor shall install the ramp and skim shelf
refractories as shown on Drawing B-031606-RT.

(d) Charging Blister

This Contractor shall install firebrick, plastic, castable
and insulating materials for the charging blister
as sthn on Drawing B-031600-RT, B-031601-RT, and B-031605-RT.
This Contractor shall place the insulation block on the walls
and shall secure it in place with the minimum amount of fibrous

adhesive; cutouts shall be made for flue door.
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II - 1.

II. BASIS OF PAYMENT

Work covered by these specifications paid for on the following

lump sum basis:

A. Refractory Lining Furnace No. 10
Account No. 034537 L.Ss. §

TOTAL L.S. §
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III. CONSTRUCTION SCHEDULE

Work covered under these Specifications shall be performed in
accordance with the following schedules. All dates are 'week-ending"

dates except as noted.

START COMPLETE
A. Refractory Lining Furnace
No. 10 1981 NOV 14 1981 DEC 12

Scheduled completion dates as shown in this section may be
met or bettered by this Contractor on the basis of working two (2)
ten (10) hour shifts, five (55 days a week. Accordingly, this
Contractor shall submit with his bid a detailed manpower and
equipment usage schedule showing build-up requirements for maintain-
ing schedule. After review by Owner, this Contractor shall comply
wi;pmthe schedule and prosecution of this work. In the event, for
various reasons, the Contractor fails to meet the detailed schedule,
the Owner has the right to require the Contractor to resort to other

means to return the work to the previously agreed schedule.
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DRAWING NO.

BM-031600-RT (7 sheets)

B-031600-RT

B-031601-RT
B-031602-RT

B-031603-RT
B-031604-RT
B-031605-RT
B-031606-RT
B-031607-RT
B-031608-RT
B-031609-RT

A-032331-RT
B-032332-RT
D-139267-PE
L-140792-PE
D-143266-PE
D-145737-PE
D-170783-PE
D-172391-PE
D-183175-PE
L-184961-PE
L-184962-PE
A-195697-PE

NUMERICAL LIST OF DRAWINGS

'REVISION DATE

81-10-19
81-06-08
81-06-08
81-09-29
81-09-29
81-06-08
81-09-29
81-10-19
81-10-19
81-06-08
81-06-08

81-09-28
81-10-06
73-02-28
79-02-13
73-10-30
76-07-16
75-10-11
76-08-30
81-04-24
79-05-30
79-05-30
79-05-30

Iv - 1
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DRAWING NO. REVISION DATE
D-202012-PE 81-04-24
D-202013-PE 81-04-24
L-48049 75-05-01
L-48916 75-05-01
D-52300 73-03-26
L-56668 78-05-08
L-77613 73-09-19
L-77614 80-11-03
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V. SITLE CONDITIONS

ROCKDALE
(UPDATED 80-11-12)

This Contractor and his employees shall conform to
the safety rules and regulations of the Fedgral Construction
Safety Standards, to any applicable standards enacted by
the State, and to the "Alcoa Engineering-Standard 33.2.1,
Accident Prevention, Fire Protection and Security Procedures
for Outside Contractors and Subcontractors," as referenced

herein and/or as supplemented below.

A. CONTRACTOR'S CONSTRUCTION PLANT

This Contractor shall provide his own office, shop,
and other plant facilities necessary tolcomplece all of the
work covered by this Contract. The Contractor must maintain
an office in the construction office area designated by the
Owner's Engineer and this Contractor shall, insofar as possible
and reasonable, have a representative in this office during
working hours for the purpose of escorting visitors, salesmen,
and union representatives onto the Site according to the
Owner's regulations. All other temporary buildings shall
be located as approved by the Owner's Engineer and be in
accordance with Section 7 of the attached Engineering
Standard 33.2.1. Upon completion of this Contract, all of
the Contractor's facilities shall be removed and the area

cleared and leveled.
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Updated 77-08-15"

. ULLLITIES AND FACILITIES

L. All power for offices, warehouses, shops, etc., .

will be 110 volt, single phase or 440 volt, three
phase, supplied from existing buildings at no cost
to this Contractor. Any distribution lines, trans-
formers, and other appurtenances required shall be
installed by this Contractor at his own expense.
Upon the completion of this Contract, all distribution
lines, transformers and other appurtenances installed
by this Contractor shall be removed by this Countractor
at his own expense to the satisfaction of the Owner's
Engineer.

2. Compressed air will be furnished by the Owner.

3. Water will be supplied to the Contractor free of
charge at existing outlets located in the yard or
in the buildings. This Contractor shall provide,
at his own expense, any distribution lines required
and shall at the completién of this Contract, remove
same to the satisfaction of the Owner's Engineer.
This water is suitable for drinking purposes.

4. The Contractor shall make arrangements for telephone
service directly with the local telephone company.

5. The Owner will provide chemical toilets in sufficient
numbers at locations throughout the work area.

6. The Owner will make available to this Contractor,

the use of the Owner's First Aid Facilities provided
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Updated 77-08-15

this Contractor signs the necessary agreements
governing the use of these facilities and the

billing of these services.

C. UNLOADING AND STORING

Entrance to the job site for all equipment and materials
will be at the gate designated by the Owner's Engineer. This
Contr;ctor's vehicles and equipment will not be allowed to
use roads and parking areas other than those designated by
the Owner's Engineer.

Materials shall be unloaded and stored in areas designated
by the Owner's Engineer.

Railroad trackage available for unloading of this Con-
tractor's materials is limited. This Contractor shall unload
all railroad cars as soon as they have been moved into the
job site area. All railroad car movements and trackage avail-
able for unloading shall be arranged by this Contractor with
the Owner's District Traffic Manageri This Contractor shall
pay all demurrage charges and claims for damage to cars
arising out of his unloading operations. This Contractor
shall not be permitted to stockpile materials unloaded from

railroad cars adjacent the the tracks.

D. CLEANUP AND DISPOSING

All debris and rubbish shall be hauled to the Owner's
land £fill area. No burning will be permitted. The Owner will
be responsible for covering waste materials. No stockpiling
will be permitted on the site. Land fill area is located

approximately two miles from the main gate.
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E. REQUIREMENTS FOR CONTRACTOR'S EMPLOYEES

l.

4,

All construction activity shall be carried out in
such a manner that there will be absolutely no
possibility of interruption of operation occurring
in the .operating portions of the Rockdale Works.
Welding and burning permits are reﬁuired in all
areas. These permi;s are obtained from the Plant
Protection Department. .

When construction work is to be done on, from, or
near a crane, the following rules shall be observed:

(1) Obtain permission from Operating Department
Foreman who will lock and tag crane out of
service.

(2) When‘department‘cannot turn crane over to Con-
tractor, a safety man shall be stationed in
the craﬁe cab; and he shall be responsible.for
all crane movement in the wofking area. In
case of floor-operated cranes, a safety man
shall be stationed on the floor near woerking
area to prevent crane from entering area until
cleared by him.

(3) When more than .one crane operates on the same
rails, separate precautions must be taken for
each crane.

A 'Danger Tag' and lock on power supply shall be used

to protect personnel when work is being performed on
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Updated 77-08-15

operable machines. Only the man who placed the tag
may remove it. Tags and locks will be supplied by
Alcoa. Only supervisory people shall '"tag out"
machines and care must be taken to see that tags
and locks are removed at the end of shift if the

following shift is to operate the machine.

F. ACCESS

This Contractor shall at all times take care in preventing
disruption of traffic on job site roads by equipment movements,
trucking operations or by employee parking'procedures. The
road -network as shown on the plant map will be maintained by
the Owner. All temporary roads to and around the Contractor's
work area shall be his responsibility. The Owner will not
construct or maintain any temporary roads. All vehicles shall
~ abide by the plant speed limit of 15 miles per hour or as.
marked.

Entrance to all construction work by Contractor's
employees, visitors and deliveries shall be through the con-
struction gate.

Only vehicles owned by the Contractor and bearing an
authorized pass issued by the Owner shall be allowed access

to the construction area.

G. REMOVAL OF MATERIAL AND EQUIPMENT

All material and equipment which is being removed from
" the area by the Contractor shall pass through the construction

gate. It will be the Owner's guards' prerogative to pass
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this material through the gate. 1In doing so, he, at his own
discretion, shall make an itemized listing of material and
equipment removed from the area and require the individual
in whose care such material or equipment lies to sign the
register indicating that such articles were taken from the area.
This requirement applies to the unusual item of materials
and equipment. Ordinary traffic will be allowed without
registration. The Owner does not assume responsibility for

any of the Contractor's material or equipment.

H. GENERAL INSTRUCTIONS

This Contractor will be given a copy of a manual to

review at ''site visitation" titled, '"General Instructions

and Procedures for Contractors'. This manual will be given

to the Contractor when he arrives on the job site to begin
work and will spell out in detail what is expected from
this Contractor in the way of reports, invoicing, safety and

general office procedure.

1. ATTACHMENTS

Alcoa Engineering Standards 33.2.1, 18.1, 18.2, 18.3,
18.4.1, 18.4.2 and 17.10.1.

J. POWDER PLANT SAFETY FOR CONTRACTED WORK

1. General Powder Plant Safety

All workers entering the Powder Plant for any
reason shall report to the Powder Plant Office (Building

406). Each worker must be signed in by Powder Plant
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supervision before proceeding to work assignment. All
workers must also sign out when leaving the Powder Plant.

Safety precautions shall be reviewed with work crews
so that the men involved will have a general understanding
of the safety precautions needed, iﬁ general, as noted '
above, avoiding the ignition of flammable powder by:

(1) cleaning the area ahead of scheduled work, and (2)
avoiding sources of ignition around powder areas.

Close contact shall be maintained with operating
personnel regarding the scheduling of work, the type of
work, and equipment to be used. This will insure that
the areas will be left clean and ready for work, and the
safety experience of the operating people will be con-
tinuously available and used. 1In general, the safety
precautions are very simple in nature but must be followed
rigorously. i

In general, work areas shall be clean and dust free.
Work methods should avoid raising or causing a powder
cloud or powder spill and avoid sparks, flames, or
impacts on powder or in powder dust clouds.

No matches and/or lighters are permitted in the
Powder Plant area. Electric lighters are provided in the
"smoking permitted" areas, which do not include the powder-
processing buildings.

Special attention must be paid to the following
Alcoa Engineering Standards included with the Speéifica-'

tions for this work:
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Alcoa Engineering Standard Paragraphs

33.2.1 3.2, 7.1, 7.5, 7.6, 7.7,
7.12, 7.12.2, 7.13

17.10.1 5.17

18.4.1, 18.4.2

2. Welding and Flame Cutting

No welding or flame cutting is permitted in this area.
In cases where welding and cutting are absolutely necessary,
special permission must be given by the Powder Plant
operating foreman, plant superintendent, or owner's
engineer at the time this work is to be performed. The
proper procedure is as follows:

a. Notify one of the Atomizing Plant personnel as
listed above and f£ill in the required welding
permit. These permits can be obtained in
Building 406 (office).

b. No work of this nature (work that produces
extreme heat, fire, or sparks) shall be per-
formed without this permit and a visual inspec-
tion by one of the Atomizing Plant supervisory
personnel.

Note: Wherever possible, all work requiring welding or
flame cutting should be planned so as to take
place a minimum of 100 feet from Powder Plant
buildings (with the exception of Buildings 401,

402, and 406).
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3. Power Tools

Tools required to complete the work shall be
predominantly air powered. This is for two reasons:
(1) There is only one electrical outlet south of
Building 402 that is kept locked and requires a permiﬁ
to use, and (2) the only electrical tools that can be
used are those that are safety-rated (Class 2, Group E).
In cases where non-safety-rated equipment must be
used, the Contractor shall obtain permission as outlined
under Part 1I. "(Also see Alcoa Engineering Standard
17.10.1, Paragraphs 5.17 and 18.4.2, Paragraph 5.3).
4. Hand Tools .

Refer to Alcoa Engineering Standard 17.10.1,
Paragraph 5.17.

a. Impact Tools - Large and impact type tools must

be spark resistant, i.e., Be-Cu or equivaleﬁt.
Included are crow bars, all hammers, pipe
wrenches and wire brushes. Shovels and scrappers
must be aluminum or Be-Cu. Several of these
large spark resistant tools will be maintained

at the Powder Plant.

b. Small Hand Tools - Small hand tools need not be
spark resistant. Included are pliers, adjustable
wrenches, fixed wrenches, screw drivers, channel
locks, and soucket sets. Several of each type

spark resistant small tool will be maintained
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at the Powder Plant for special circumstances.
These special circumstances will dictate which
type of tool will be used and this decision is
strictly the responsibility of Powder Plant
supervision.

In cases where non-sparking tools of the impact type
are unavailable or impractical, the Contractor shall
obtain special permission to use it as outlined under
Part II.

5. Additional Safety Procedures

During construction, contracted personnel are not

permitted in any of the operating buildings. In those
cases where entry into the building is necessary to
complete the work (such as removing siding to tie the
new buildings to the old), all workers inside the building
must wear the following additional safety equipment:

a. Fire proof smock

b. Conductive foot straps

This additional protective equipment will be provided
by Alcoa and is obtainable by reporting to the Atomizing
Plant office, Building 406. All smocks and foot straps
are to be returned upon completion of the job.

When the siding is removed between an existing
operating building and a new building, the total structure
shall then be considered an operating area and the above
additional safety equipment shall be worn inside the

structure and all Powder Plant safety rules apply.
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TAGOUT PROCEDURE

1. INTRODUCTION

Purpose
For safety in the installation, maintenance, cleaning,

repair, and adjustment of all power driven machines and equip-
ment, such equipment shgll be shut down, locked in the SAFE
position, tagged out and tried to preventrits operation.

The LOCK-TAG-TRY-RULE is the minimum requirement to
ensure the safety of both personnel and‘équipment. Additional
safety features, such as pulling of fuses and disconnecting
of drives, may be necessary and included in the appropriate
Job Safety Analysis for those specific jobs; however, the

plant minimum requirements must be adhered to at all times.

II. PROCEDURE

1. Individuals shall ascertain which isolation devices

apply prior to the equipment being shut down. The individual

who is assigned to work on equipment shall contact the Operat-
ing unit supervisor or the Maintenance Department mechéhic or

electrician who is authorized to operate the equipment to find
out which switch, valve or operating lever makes the equipment
in-operable.

2. Notify the unit supervisor in charge of the equipment to

be worked on and obtain his approval to shut down the equip-

ment.
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3. Shut down equipment through normal stop procedure,
‘usually start-stop controls.

4. Move isolation devices to the SAFE positi&n.

5. Attach properly completed yellow equipment tag to the’
isolating device.

6. Each person performing work on the equipment shall also
install their Pefsdﬁal tag and lock on the isolating device.
(Ref. Section V Note Exception).

7. Control circuits (pushbuttons, toggle switches, pressure
switches, and similar devices) shall not be considered to be
isolating devices.

8. After the equipment is initially shut down, tagged and
locked, the controls shall be TRIEDto insure that the equip-
ment is shut down and safe to work on (Note Section V).

9. Individuals assigned to werk on equipment subsequent

to initial shut down of the equipment which has been tagged
and locked shall attach their white Personal Danger tag and
lock before beginning work. Each individual shall have their
own lock and tags.

10. Upon completion of the job or leaving the job site before
the work is completed, each individual shall remove their
white Personal Danger tag and lock. The white Personal
Danger tag and personal locks shall be removed only by the
person attaching same. (Exceptions as noted in Section III

No. 6).
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11. The yellow Equipment tags shall anly be removed upon
completion of the entire job by individuals who have a
thorough knowledge of the equipment and work performed.

12. If the equipment under repair is to be energized for
testing or adjustment, each person shall remove their tag
and lock before the equipment is energized. Upon completion
of these tests and adjustments each person shall again attach
their tag and lock if the equipment is to remain de-energized
or isolated.

III. DEFINITIONS

1. Individuals Covered by the Tagout Procedure

These procedures apply to all persons working on the
plant site, both Alcoa salaried and hourly employees and
contractor's employees.

2. Tagout

A tagout is defined as the act of placing ¢ switch, lever,
valve, gate, or other isolating device in the SAFE position
and tagging it to indicate that it must not be placed in the
UNSAFE position until tags have been properly removed.

3. Lockout

A lockout is defined as the act of padlocking a switch,
lever, valve, gate or other isolating device in the SAFE
position. A lockout device shall accommodate more than one
padlock such that each employee required to use a tag shall
also apply a padlock. The lockout device will be such as to

prevent the isolating device from being placed in the UNSAFE
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position until each padlock and related tag have been properly
removed. Only Alcoa provided locks shall be used.
4. Try

Means Pushbutton Attemﬁt to Operate In Addition to Lock
and Tag -- When thé disconnecting device has been locked and
tagged out, try to.start the isolated equipment by means of :
the pushbutton control devices or proper start up sequence
with suitable instruments to insure that the main disconnect
is functioning properly.

5. Isolating Device

An isolating device is an electric circuit bieaker, a
disconnect switch, a manually-operated switch or valve, a
slide gate, a slip blind or a "Figure 8'" blind for blanking
off piping, or similar device. 1f a slip blind is used, its
presence as an isblating device shall be readily discernible.

6. White Personal Danger Tag

The white Pgrsonal Danger Tag in Figure 1 shall be used
for PERSONNEL safety only. It provides space for the signa-
ture of the person doing the work, the department and date.
This tag shall be securely attached to the isolating device
(main switch, valve or operating lever) when in the "OFF" or
"SAFE" position before any maintenance, cleaning, repair, or

adjustment is performed on equipment.
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7. Yellow Equipment Tag

The yellow Equipment Warning Tag in Figure 2 shall be
used for EQUIPMENT protection only. It provides space for
describing the reason for tagging the eqﬁipment, the name and
department of the individual attaching the tag and the date.
This tag shall be securely attached to the proper isolating
device (main switch, valve, or operating lever) to prevent
the operation of equipment when it is to be inoperabie. Never
use this tag for personal protection, The equipment tag
will'not be removed until all personal danger tags are
properly removed. This tag shall not be used for as informa-
tion tag. A general plant information tag shall be used for
that purpose. |

IV. REMOVAL OF TAGS AND LOCKS

1. Personal Danger Tag:

Each person shall remove their own personal tag and lock.
However, if the signer of the tag is not in the plant, and
after an attempt has been made to contact the signer, the lock
and danger tag may be removed by an authorized supervisor.
This supervisor should have three (3) qualifications:

A. The supervisor should have authority over the individual,

(i.e., should be from the same department).

B. The supervisor should have sufficient knowledge of the
equipment and the work being performed.
C. The supervisor must be able to exercise proper judgement

with regard to the safety of employees and equipment.
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The supervisor removing the lock and tag should return it to
the signee at the beginning of the next shift. NOTE: The
supervisor removing the tag and/or lock will submit a written
report to his department superintendent (within 24 hours),-
see attached form letter, page 9.

2. Yellow Equipment Tag:

It may be removed by anyone within the department respon-
'sible for affixing the tag when they are assured the equipment
is ready for operation.

V. EXCEPTIONS

1, On those electrical circuits where tﬁe isolating device -
cannot be locked, special procedures in the form of Job Safety
Analysis or standard maintenance practices shall be followed.
2, Grounding Device.

For the purposes of Lock-Tag-Try, the potline grounding
device shall be considered to be an isolation device. Each
person who is working under the protection of the grounding
device shall attach a lock and personal danger tag. Whenever
an individual leaves the protected area, that person's lock
and tag must be removed. Whenever an individual applies a
lock and tag to a potline grounding device three (3) items

must be checked:
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1. Leads are attached to potroom bus and building
structure;

2. Contacts are closed as noted by looking through the
plexiglass window;

3. Trip circuit is energized as noted by trip circuit
light illuminated. The trip circuit light is
mounted on the cabinet and usually has a green lens.

3. 1I.G.C. Power Equipment

Work performed on Power Distribution or Rectifier Station
equipment that will require an 1.G.C. Power equipment
clearance, a minimum of two (2) white Personal Danger tags
shall be attached to each disconnect located at I.G.C. high

Avoltage yard.
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1. SCOPE

This standard is to be used by Contractors*
performing work on the property of the
Aluninum Company of America and its subsidi-
aries (hereafter referred to as the Owner).
Its purpose s to define responsibility of
outside Contractors while working on the pro-
perty of the Owner and to provide minimum
guidelines.

This standard shell be binding under terms of
the contract including other referenced engi-
neering standards:

15.1.2 wire Rope Slings

16.4.1 Excess Air Flow Safety Valves

17.10.1 Low Velocity, Powder Actuated
Tools

18.1 Entering And wWorking In Tanks,
Casting Pits, Manholes, And
Other Confined Spaces

18.1.1 Respirstory Protection

18.2 Safety Belt Tie-0ff Regulations

18.3 Tag Out And Lock Out Procedures

18.6.1 Safe Handling of Compressed
Gases

33.2.1.1 Alcos Safety and Health
Evaluation of Outside Con-
tractors snd Subcontractors

33.2.1.2 Contractor's Safety Check List

33.2.2  Safety Standard For Blasting

In Construction
2, FEDERAL, STATE AND LOCAL REQUIREMENTS

The Contractor shall comply with ell appli-
cable provisions of federal, state and local
safety and health laws and building codes.
The most stringent of these shall serve as
the minimum standard unless the provisions
contained in applicable Alcoa Engineering
Standards are more stringent, in which case
Alcoa's Engineering Standards shall govern.

Nothing in this or other Alcoa Engineering
Standards relieves the Contractor from fully
understanding and complying with the Federal
Occupational Safety and Health Act (OSHA),
the Federal Minme Safety and Health Act,
(MSHA), and all other applicable laws, regu-
lations and standards.

3. MEETINGS OF THE OWNER'S AND
CONTRACTOR'S REPRESENTATIVES

3.1 Pre-nid Site visitation. Before bidding
on a contract, 8 Contractor shall visit the
site and review with the Owner the safety,
fire and security requirements outlined in
this standard and other such requirements
which may be applicable.

Production interferences which may occur dur-
ing the Contractor's work shall also be dis-
cussed at this pre-bid site visitation.

3.2 Pre- job Safet Conference. The Con-

ractor's safety representative and site sup-
erintendent shall meet for a pre-job safety
conference before the start of the Jjob in
order to assure s correct wnderstnading of

" the safety and security requirements outlined

in this standarg but not necessarily limitec
to this standard. At this time, the CON-
TRACTOR SHALL SUPPLY THE ALCOA REPRESENTATIVE
WITH A COPY OF HIS COMPANY'S SAFETY MANUAL
AND A PLAN FOR SAFETY TRAINING OF CONSTRUC-
TION EMPLOYEES ON THE J0B.

The following rules shall salso be reviewed
and agreed upon at this meeting:

1. Before starting work in any area, the
Contractor shall contact the Owner's
Construction Engineer regarding hazaras
in that area and understand specific
safety regulations spplicable to that
ares. The Contractor shall comply with
these regulations.

2. Meetings shall be held with all con-
cerned to further outline the necessary
Job procedures and Owner's policy.

3. Additional briefings shall follow the
completion of one project and prior to
the start of the next.

4. The Contractor shall notify Owner's
construction engineer or supervision
weekly as to the Contractor's work ac-
tivity schedule in the work ares where
the work is being performed. More fre-
quent reporting notification wmay be
requirec at s respective location.

4, CONDUCT OF CONTRACTOR'S EMPLOYEES
while on the Owner's property, the Contractor
shall not permit his employees to:

1. Uuse or be under the influence of slco-
holic beverages or illegal drugs.
2. Fight or gamble.

3. Abuse, stesl or destroy property of the
Owner or his employees.

4., Use the Owner's lunch wagons or can-

teens.
5. Use cameras without the written consent
of the Owner's Resident Construction

Mansger or Plant Manager.

6. Carry concealed weapons.

*The term Contractor in this standard includes subcontractors also.
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5. SECURITY

5.1 Personal Pro%ertx. In the interest of
security and plant protection, Contractor's
employees are discouraged from bringing pack-
ages other than essentials, such as lunches,
tool boxes and work clothes, into the plant.
All such items, as well as personal vehicles,
are subject to inspection by the Owner's se-
curity personnel both upon entering and leav-
ing the plant site. Failure to subasit to
inspection will be sufficlent grounds for
restricting the individual from further entry
to the Owner's property.

5.2 Automobile Parking. Contractor's em-
ployees shall park Eﬁekr personal vehicles
only in those sreas designated by the Owner.
The Owner is not liable for these vehicles.

5.3 Entrance Identification and Routing.
Yoentification Dbadges showing the Contrac-
tor's name and employee's number shall be
required and must be presented by the Con-
tractor's employees before entrance will be
permitted by the Owner's guards. The Con-
tractor shall supply to the Owner upon his
request 8 current list of eaployees' names
and their badge numbers. Access gates and
routes to the Jjob site for Contractor's em-
ployees shall be designated by the Owner.
Contractor's employees shall either walk to
the site of the work from this gate or be
hauled in Contractor's trucks or busses, sit-
ting in a safe manner,

The contruction work area wmay, at Owner's
option, be fenced in such a manner that Con-
tractor's employees must pass through a
guarded man gate.

5.4 Pass Procedure for visitors and Vendors
to Contruction €. ach visltor must:

1. Obtain an Dwner's pass approved by the
Owner's authorized personnel.

2. Sign the register at the guard gate.

3. Be escorted by Owner's or Contractor's
authorized personnel.

4, Use the protective safety equipment as
required by the respective site regula-
tions.

5.5 Servicing of Equipment. Representatives
Must recelive speclffc gnsfructions concerning
site hazards anc safety and health regula-
tions required in the ares in which they will
be working. Compliance with such instruc-
tions is mandatory.

6. FIRST AID AND ACCIDENT REPORTING

6.1 Emergency Doctor and Ambulance Service.

Before beglnning work on 8 contract, each
Contractor must select a qualifiec local doc-
tor and ambulance service to be used in case
of a serious personal injury to one of his
employees. The Contractor shall notify the
Owner's representative of his selection.

Telephone numbers for eamergency calls shall
be posted at all Contractor's telephones.

8.2 Personal Injur and Propert Oamage.
When an acclgent resu&fs In Injury, @ copy of
the OSHA Form 101 Report or equivalent de-
talling the accident shall be submitted to
the Owner within 24 hours. The reporting of
serious injuries shall be made immediately to
the respective asgency and the OSHA Form 101
prepared immediately, for the Owner's
reviev., Serious injuries are all work relat-
ed injuries including fatalities but not
first aid cases.

Contractors shall prepare a wmonthly injury
sumasry report for the Owner. Details shsll
be explained at the location. The use of
OSHA Form #200 (1978) serves as a guide form.

7. FIRE PROTECTION

7.1 Fire Regulations. The Contractor shall
observe the 3-ner's existing fire prevention
and protection regulations at the location
where the work is to be perforaed.

7.2 Temporary 8ulldings. The type of con-
struction, i.e., conSusEIﬁle or non-combusti-
ble, and location of temporary buildings
shall be spproved by the Owner's Construction

Engineer, in conjunction with the Supervisor
of Plant Fire Protection.

Temporary bulldings located within another
building or structure shall be of either s
non-combustible construction or of &8 con-
struction having & fire resistance of not
less than 1 hour.

Temporary buildings outside another building
shall be located at a distance not less than
50 feet from a plant building and not less
than 25 feet from other temporary structures.|
plant equipment or overhead utilities.

7.3 Heating Facilities. Heating facilities
Tor temporary Dulildings within the Owner's
plant site shall be operated by electricity,
propane gas, liquid petroleum, steam or other
types of fuel approved by the Owner. Kero-
sene-, wood- or oil-fired selamanders shall
not be permitted inside temporary buildings.
Stoves or heaters shall be properly vented,
and all vent pipes shall have tight joints
and be well supported. Each heating facility
shall have the following informstion perma-
nently affixed to the unit: 1) clearances,
2) ventilation, 3) fuel--type and input pres-
sure, 4) lighting, extinguishing and relight-
ing instructions, 5) electrical power supply
characteristics. The Contractor shall follow
the requirement set - forth in ANS1
Al10.10-1970, *“Safety Requirements for Tem-
porary and Portable Space Heating Devices and
Equipment Used in the Construction Industry.”
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7.4 Transporting Fflammable Ligquids. Con- are dispensed shall be electrically
iiTEE??-TEg%EVEESET_ﬁFEE?T?TTFka_tTEox-tor- grounded and shall be equipped with

ies and clesrly labeled to 4dentify the
contents shall be used for transporting flam-
mable liquids.

7.5 Precautions for Fire Hazard Aress. When
work 1s to be done in cr ca re-hazard
areas desipnated by the Owner, 8 special

fire-prevention meeting shall be held with
the Owner's Construction Engineer, the Super-
visor of plant fire protection and with oper-
ating and maintenance supervisors in the
departrent concerned to familiarize the Con-
tractor with the potentisl hszards and the
precautions that must be taken.

7.6 Owner's Fire Brigede. The Contractor
shall notlfy the Owner's fire brigade in the
event of any fire. Notification procedures
‘'shall be established by agreement between the
Contractor's and the Owner's Engineer or
Owner's Supervisor of Plant Fire Protection.
If there fs no fire brigade, outside help
will have to be obtained.

7.7 Prohibition of Open Fires, Open fires
for the disposal of refuse are prohibited
unless permitted in a designated area by the
Owner's representative.

7.8 Refueling of Vehicles. Refueling of
vehicles such a&s small trucks, tractors or
autos shall be done only in predesignated

outdoor aress. As & minisum, the following
procedures for refueling shall be observed:

1. Shut off the vehicle engine.

2. Do not smoke.

3. Do not over-fill fuel tanks.

4, when the fuel is liquid propane gsas,
the nozzle of the fuel hose shall be
grounded to the vehicle filler pipe
with a ground wire.

7.9 Storage of Flammable Liquids.

1. Fflammable liquids shall not be stored
inside permanent buildings unless ap-
proved by the Supervisor of Plant Fire
Protection who will also designate con-
tainer capscity and design.

2. Porteble storage tanks shall have =&
maximum capacity of 300 gallons. Por-
table tanks including 55 gallon drums
used for oispensing of flammable and
combustible liquids shall be kept in
flammable 1liquid storage vaults or
other flammable liquid storsge areas as
designated by the Supervisor of Plant
Fire Protection. Oispensing shall be
done by means of self-closing dispens-
ing nozzles or manual drum pumps. Con-
tainers of flammable liquids with flash
points below 140 Deg F (vapor pressure
not exceeding 40 psia at 100 Oeg F)
shall be equipped with safety bungs or
vents with flame arrestors. Tanks or
drums from which sych flammable liquids

bonding wires to complete the grounding
with the vessel into which the liquigd
is dispensed.

3. All fuel tanks shall be painted red
with a two-inch yellow stripe painted
on the circular circuamference of all
gasoline storage tanks. The tanks
shall be identified with the contents
stenciled (4" letters) neatly on all
viewable sides of the tank.

4. Flasmable liquids shall only be trans-
ported through plant premises in FM ap-
proved or UL 1listed safety cans or
other portable containers.

5. Supply tanks for fuel oil heaters shall
not exceed 55 gallons capacity, shall
be located outside of the building ang
shall be equipped with shut-off valves
(approved by Underwriters’ Laborator-
ies) at the tank.

6. There shall be no smoking or open
flames in flammable-liquid storage
aress. Conspicuous and legible signs

prohibiting smoking shall be posted.

7. The Contractor shall provide portable,
dry-chemical, fire extinguishers for
his fuel storage tanks, the size of
which is determined by NFPA,

7.10 Portable Fire Extinguishers. Portable
re extlinguishers suitable for e potential
hazard shall be provided by each Contractor
for his equipment, office, building and work
activities as per instructions issued by the
Supervisor of Plant Fire Protection.

Portable fire extinguishers shall be in-
stalled on all lubrication trucks and msy be
installed on all other mobile equipment sucn
as autos, trucks, earth moving equipment, etc.

7.11 Solvents and Other Cleaning Agents. The

ontractor sha discontinue using solivents
or other cleaning agents if requested by the
Owner,

7.12 Burning and Welding.

7.12.1 Restricted B8urnin and _Weldin
Areas., Burning 8and welding shall be per-

Tormed only in areas approved by the Owner's
Construction Engineer or other designated

person and with an approved welding or burn-
ing permit.

7.12.2 Burning and Wwelding Precautions.
The Contractor shall remove all combustibles,
provide a fire watch when necessary, and sup-
ply fire extinguishers or other fire-fighting
e?ulpment prior to burning or welding opera-
tions.

when welding or cutting near highly combusti-
ble materials such as protective coatings (on
various types of insulation), freshly painted
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surfaces and oily surfaces, special precau~
tions, 4ncluding the use of fire blankets,
shall be taken. The fire watch shall stand
in the immediate area in sight of the welding
or burning with the fire extinguisher in
hand. 1f lmprsctical for the fire watch to
stand in the immediate area of welding and
burning, the fire watch arrangement shall
then be agreed upon between Owner and Con-
tractor.

7.12.3 Gas Cylinder Precautions. The fol-
lowing precauffons shall be observed when
using or storing oxygen, acetylene and other
flammable gas cylinders:

1. Oxygen storage areas shasll be separated
by at least 25 feet from combustible
liquids, flammable materials or heat
sources such as fire, molten wmetal or
electric lines. 1If impossible to com-
ply with this 25-foot distance, the
oxygen storage area shall be isolated
by a non-combustible fire barrier with
a l/2-hour fire-retardant rating.

2. Gas cylinders shall not be transported
by overhead building cranes or truck
cranes unless an approved holder or
carrier designed for this purpose s
used.

3, Oxygen storage areas shall be properly
vented.

4. Gas cylinders shall be stored vertical-
ly and adequately secured and covered
by roof for weather protection.

7.13 Fire Prevention lnsgectlon. Inspection

y e Owner's Safety Engineer and Supervisor
of Plant Fire Protection will be made fre-
quently enough to maintain good fire preven-
tion awareness. All hazards will be brought
to the attention of the Contractor and im-
mediate action shall be initiated to elimi-
nate the hazard.

8. PERSONAL PROTECTIVE EQUIPMENT

Protective devices and personal oprotective
equipment shall be burnished by the Contrac-
tor. Contractor's personnel shall conform to
plant safety regulations in operating aress.
Failure to comply will result in orders to
leave the area by responsible area supervi-
sion.

8.1 Hard Hats. The wesring of approved
non-conductive safety hats is mandatory. Re-
fer to ANSI 289.1, SAFETY REQUIREMENTS FOR
INODUSTRIAL HEAD PROTECTION.

8.2 Eye Protection. Eye protection shall be
required 1in those ateas spécified by the
Owner and must be used when engaged in dril-
ling, grinding, burning, welding, etc.

8.3 Life Lines and Safety Belts. Life lines
and safety belts shall be used iIn all appli-
cations where required by federal, state or
local safety standards, or Alcoa Engineering
Standard 18.2, SAFETY BELT TIE-OFF REGULA-
TIONS.

8.4 Ladders. The Contractor shall provide
his employees with lagdders that are construc-
ted from non-conductive materials, such as
wood or fiberglass. Furthermore, the Con-
trsctor shall not be permitted to bring lad-
ders on Alcos property that do not comply
with the above. Ladders shall be equipped
with anti-slip shoes. Reference OSKA Subpart
L - Ladders, 1926.450(a)(11).

9. IN-PLANT TRAVEL

9.1 Prescribed Paths. Contractor's employ-
ees shall use the prescribed walkways, cros-
sovers, roadways and psthways to get to their
related work aress.

9.2 Paths not Prescribed., If the Owner's
permIssion Is gIven to devliate from the pre-
scribed areas, applicable plant safety rules
shall apply to contractor's personnel.

0o not climb on or over moving machinery.

9.3 Safe vehicle Speed. A safe vehicle
speed chall be -aInEafnea at all times. Con-
sider weather conditions and pedestrians.
Comply with posted speed limits.

§.4_ warning Signs. Obey all warning signs.

9.5 Traffic Volume. In<plant traffic shall
e kep 0o a minimum, Safe speed--15 mph,
unless otherwise posted.

9.6 vehicle Reg!strltinn. Before starting
work, a st o ontractor's vehicles in-
tended for use on the site shall be submitted

to the Owner. Only vehicles with current
safety inspection approval may enter the site.

9.7 vehicle Pass Renewal. Yehicle passes
shall De 1ssued for 8 partlicular time period
as determined by the length of the contract.
No passes are valid for more than 12 months.
vehicles must pass inspection before a vehi-
cle pass will be issued.

9.8 vehicle Safety Belts. vehlicle safety
belts shall be used.

10. OWNER'S EQUIPMENT

10.1 Authorization Required. The Contractor
shall not operate any equipment belonging to
the Owner unless authorized by the Owner's

Construction Engineer or other oadesignatec
person.

10.2 Tagout and tockout Procedures. Contrac-
tors shall follow Alcoa standard 18.3 on TAG-

OUT AND LOCKOUT PROCEDURES when:
1. Installing new equipment which has been
or is about to be .connected to a power

source.

2. wWorking on existing equipment connected
to 8 power source.
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Note that Contractors shall use personsl dan-
ger tags and equipaent canger tags similar to
but aistinguishable from the Alcoa tags des-
cribed in Section 3 of Standard 18.3. One
way of marking the Lontractor‘s tags distinc-
tive is to stamp CONTRACTOR in large bold
letters on both sides of the Alcos tags.

11. CONTRACTOR'S MOBILE EQUIPMENT

11.1 Equipment Not In Use. when wmobile
equlpment is not 3n use, 1t must be posi-
tioned where it will not obstruct railroad
tracks, roacways, walkways, electrical lines
or temporary passageways. All equipaent not
in use must be secured to prevent moveament or
operation. Mobile cranes shall not be parked
with the boom suspended over walkways, Or
other employee passageways, roadways, ralil-
rosd tracks, electrical or mechanical equip-
ment or bulldings, or to obstruct bullding
crane or bridge crane travel. :

11.2 Equipment In Use. When amoblle equipment
s 1n use, clearances shall be saintained to
prevent anyone from being caught between the
equipment and structure. The Contractor
shall barricsde the ares or provide s flagman
for the protection of persons passing by.
Proper clearsnce distance from electrical
lines shall be observed.

11.3 Fluﬁaln Escort. Traveling truck cranes
or crawler cranes shsll be escorted by @
flagman for traffic control and to prevent

damage to plant power lines, pipe lines or
building structures.

12. HOUSEKEEPING

12.1 Debris and Refuse. Msterials shall be
piled so that sale clearances are maintained
and toppling is prevented. Loose overhead
material must be removed; 0il and water spil-
lage must be removed promptly and properly
disposed of; garbage must be disposed of
dajily. Nails protruding from lumber shall be
removed or bent .over immediately. Accumula-
tion of refuse that may create a fire hazard
shall not be permitted. Dally cleanup to the
Owner's satisfaction is required. All appli-
cable Safety and Health Standerds shall be
followed.

Containers (55 gallon drums) psinted bright
yellow shall be located throughout the Con-
tractor's work areas to collect his own em-
ployees' trash. Each drum shall be i{dentiied
with 6" letters markead "TRASH." Collection
shall be at Contractor's expense.

12.2 Passageways. Unobstructed passageways
for movement o% fire trucks and ambulances
shall be maintained.

12.3 6Building Meterials. Building material
storage shall be at least six feet from the
nearest rail along all railroac tracks ang
eight feet minimum along curved tracks.

12.4 Materjals to be Removed from a Roof.
Daily, before quitting time, roofing contrac-
tors and others must remove from the roof
their combustible debris, mops, and combusti-

ble materials stored in cans, buckets or
drums. All lpose materials, such as stacks
of insulation, plywood, aluminum roofing,
steel ceck, etc, must be secured so that they
cannot be blown from the roof. In accorgance
with Alcoa Standard Specifications on Built-
up Ro?rlng. there shall be no tar kettles on
a roof.

13. ELEVATED LEVELS

13.1 Plant Roofs and Tank To?s. Before going
on any plant roof or top of tank, the Con-
tractor shall first contact the Owner's Con-
struction Engineer for permission to enter.

13.2 Protection from workers and Fallin
Materlals at Elevated Levels, WNen workers
are overhead, the ares below shall be roped
off or other equivalent measures taken to
protect personnel below from falling materi-
als. Signs reading “Danger - Men Overhead"
shall be conspicuously posted. If, 4in the
opinion of the Owner's engineer, conditions
Justify, a flagman shall be stationed to warn
persans in the vicinity.

13.3 Materiasls Thrown or Oropped from Roofs.
No materials shall bDe thrown or aroppeg from
plant roocfs wunless permission has been

granted by the Owner's Construction Engineer
and a protected area has been established. .

13.4 Crane Runways. Before doing any work on
or near existing crane runways, the Cantrac-
tor shall first make arrangements with the
Owner's Construction Engineer, who will ar-
range for a permit to do so through the
respective plant area superintendent.

Before any work commences ON Crane runways,
crane master switches shall be padlockea in
the OFF position or tagged in the OFF posi-
tion to indicate that the switch must not be
placed in the ON position until tags have
been properly removed. (Refer to Alcoa Engi-
neering Standard 18.3, TAGOUT AND LOCKOUT
PROCEDURES.)

Safety belts shall be provided by the Con-
tractor to ptevent falls. (Refer to Alcoa
Engineering Steandard 18.2, SAFETY BELT TIE-
OFF REGULATIONS.)

1A, WATER, STEAM CUMPRESSED AIR
AND ELECTRIC POWER

l14.1 Points of Connection. when steam,
water, compressed air or electric power sup-
plied by the Owner are used by the Contrac-
tor, the points of connection, method of con-
nection and connected load shall be approved
by the Owner's Construction Englneer.

14.2 Pressure vessels. All pressure vessels
elonglng to e Lontractor shall comply with
all applicable government codes and safety
standards and shall be jinspected and approved
as often as required, but at least annually,
by an authorized inspector designated by the
Contractor. This spplies to both fired anc
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unfired vessels such as bollers, compressed
air receivers and air compressors.

In the absence of applicable government codes
ond safety standards, fired asnd unfired pres-
surc vessels shall meet ell requirements of
the applicable codes of the American Society
of Mechanlical Engineers (ASME). Upon request
of the Contractor, the Owner's Construction
Manager will provide copies of ASME codes for
reference.

14.3 Electric Power Lines. when the Con-
ractor 1is require 0 work on or near power
lines, he must first confer with the Owner's
Construction Electrical Engineer, who will
make arrangements with the Owner's - General
Maintenance Line Supervisor or the Owner's
Electrical Engineer.

An Owner power line supervisor will check
lacations where work is to be performed. The
Contractor shall maintain a safe work pro-
cedure as specified in the federal or state
Construction Safety Regulations. .

If considered necessary, & qualified member
of the Owner's line department shall be as-
signed to the srea to insure that the Owner's
power line equipment is not damaged or ser-
vice interrupted.

Crane booms, losd lines or swinging loads
sust maintain 8 10 foot minimum clearance
from power lines rated up to and including
345 kv and a 16 foot minimum clearence from
power lines rated up to and including 750
kv. A 10 foot minimum clearance shall apply
to hand carried materials and equipment such
as ladders, pipes, etc.

la.4 Ground-Fault or Assured Eﬁuxgment
Grounding Protection. t sha e e Con-
trartor's responsibility to provide the nece-
s=ary equioment for ground-fault protection
or the implementation of an assured equipament
Jreunding conductor program in connection
with the use of portasble power tools. This
applies also to the occasions where construc-
tion power is supplied by the Owner., Perma-
nent building outlets shall not be used un-
less prior approval is granted by the Owner's
representative, and the Contractor has deter-
minea at the point of outlet that the system
is grounded and hss made a record of this
fact with a letter supplied to the Owner's
enuineer.

15. EXPLOSIVES

The Contractor shall consult.with the Owner's
construction engineer before using any explo-
sives or blasting agents. The Contractor
shall follow the reguirements as stated in
Alcoa Standarog 33.2.2, Ssfety Stancgard for
Blasting in Construction.

16. EXPLOSIVE-ACTUATED TOOLS

The Contractor shall consult with the Owner's -
Construction Engineer before wusing explo-
sive-sctusted tools and shall follow the
rules for using such tools given in Alcoa
Standard 17.10.1.

17. ENTERING AND WORKING IN
CONFINED SPACES

The responsibility for safe procecure both at
the time of entry and during the entire oper-
ation of entering and working 4in confined
spaces rests with the Contractor. The Con-
tractor must be sure that adequate steps have
been taken to eliminate or control the haz-
ards. At no time shall the Contractor'’s
safety standards- for entering and working in
tanks, pits, manholes and other confined
spaces be less than those set forth in the
Alcoa Engineering Standard 18.1.

18. EXCAVATIONS

18.1 Underground Utilities. Before any ex-
cavating i1s started, the Contractor shall
check with the Owner's Construction Engineer
for all known underground utilities such as
conduit, pipe lines, tanks, etc. and shall
p{oceed only after receiving the proper per-
mits.

18.2 Temporary Railings. Necessary temporary
barricades of substantlal construction shall
be erected by the Contractor. Lanterns or

other 1illuminated warning devices shall e
used at night.

18.3 Trench Shoring. Trench shoring or Slop-
ing shall be Trequired to prevent earth
slides. Federal, state and local standards
on trench wall shoring or sloping shall gov-
ern all applications. gscape ladders are
required in accordance with federsl, state or
local regulations. Surcharge material shall
not be placed closer than 2 feet of trench
edge.
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19. EVALUATION OF CONTRACTOR

The Owner's Safety Representative or the
Owner's Resident Construction Manager has the
right (but not the obligation) to determine
if the Contractor is performing in accordance
with the regulations set forth in this stan-

dard. The checklist presented in Alcos Engi-
neering Standard 33.2.1.1 may be used to
evaluate Contractors. Evaluations =may be

made at least once s month and also before
the completion of a contract. ODeficiencies
shall be corrected. Continued unsatisfactory
evalustion and injury experience may serve to
disqualify the Contractor for further work
from the Owner.

Conditions presented in the check list in
Standard 33.2.1.1 were obtained froam the

Occupstionsl Safety and Health Act, Pert

1926, SAFETY AND HEALTH REGULATIONS FOR CON-
STRUCTION, and Part 1910.12,  CONSTRUCTION
WORK .

20. SUMMARY

The Owner expects the fullest cooperation of
the Contractor on these safety and health
regulations. Should asny doubt arise as to
the w®eaning or interpretation of these
instructions, consult the Owner‘'s Construc-
tion Safety Representative, the Resident Con-
struction Manager or the employee assigned to
coordinate construction activities. Contrsc-
tor shall comply with Qwner's recommendations
for correcting unsafe conditions immedistely.
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CONTRACTOR
ALCOA PLANT LOCATION BUILDING NO.
CONTRACTOR'S SUPT. NAME
TOTAL NUMBER OF WORKERS
NAME. OF EVALUATOR FOR PERIOC OF, :DATE OF REPORT___
TYPE GF KEPORT - PINAL = QUARTEKLY - MONTELY - SPOT CHECK (Circle one)l.2
& _Health and Environsental. G.__Veld and Cutting.
Poor Pair? Good [Excel Poor hkz Good  Excel
. l. Pirst Aid Service —_— — 1. Magulator Condition —
2. Sanitation —_ 2. Flashback Device e
3. Noise Control 3. Cylindacs Condition ——
4. Alr Quality Contrel — 4. Cylinders Secured —_—
S. Illumination — —— 5. Cylinders Storage — —_— —
6. Heat Stresa Control 6. Cylindar Transport
7. Confined Space Work 7. Welding and Cutting
Procedure — — 8. Hoses — e
8. Radiation Centrol 9. Torches — —_—
10.¥Welding Leads
B. Personal Protective Equipment. 1l.Mock Grounded —_—
12.Protective Screens
1. Head 13.Ventilation ——
2. Hearing 14.Fice Protection ——
3. Eye and Pace 1S.Welding/Burning Pecrmit —_—
4. Pall Protection
S. Respiratory
6. Working Apparel H. Electrical.
1. Tagout/Lockout —
C._ Fuel end Flammables. 2. EZxtension Cords er—
3. Temporary Power —
1. Pire Pighting Equipaent 4. Temporary Lighting
and Location $. Ground-Fault Interrupter/
2. Puel/Flammables Storage Assured Grounding —
Area 6. Isclation ——
3. Fuel/Flammables 7. Plant Outlet Grounaing ——
Transfer 8. Povecrline Clearance
4. Bonding/Grounding
D. Signs, Signals and Barcricades. I. Portable Ladders.
1. Danger Signs 1. Physical Condition
2. Plag Person 2. Proper Size/Flacement —_—
3. Barricades 3. Job-Made Ladders —_—
4. Used Safely
$. Ladder Feet/Secured —
E. Rigging Bquipment (Slings/Spreaders/ 6. Non-Metal —_—
Come—Along/Etc.) .
1. Use J. Scaffolding.
2. Storage
3, Condition 1. Pooting
2. Anchorage —
F. Tools. 3. Bracing
4. Guard Rails
1. Guaros 5. Toeboards —_—
2. Pressure Switches 6. Planking
3. Hand
4. Electric
5. Powder Actuated
6. Gasoline
7. Pneumatic
8. Excess Air Plow Valves
SUPERSEDES 1981-03
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J. Scaffolding (Cont. 0. Concrete, Concrete Forms and Shoring.
Poor Pair? Good Excel Poor. hkz Good Excel
7. Safe Access 1. Pora Support
8. General Conditioas S —_— 2. Stripped Poras —_— e
3. work Platforms/
Suspension Scatfolds. Access
4. Fall On Re~Bar T
1. Wire Ropes Protection
2. Pulleys
3. Outrigger Beams/Counter .
Hts. P, Steel Erection.
4. Hoisting Machine
S. Secondary Suspension 1. Flocring-Planking —_— —_—
rall Protection — 2. Tools/Materials Secured —
3. Pall Protection
4. Safe Distance Prom Power
K. Floor-wall-Roof Openings and Staitways. Line
5. Tag Line
1. GuarJ kall
2. lole Covers/secuced
3. Handrail Q. Housekeeping.
4. Edge Protecction
1. Aisles/Malkvays
2. Work Areas
L. Cranes, Derricks, Hoists, Aerial Lifts i 3. Scrap & Trash Resoval
Elevators and Conveyors. 4. Material/Equip. Storage
$. Nails Clinched or
1. Load Capacities Removed —
2. Booa Angle Indicator
3. Band Signals Poster
4. Wire Rope/Maintenance R. _Recordkeeping Requirements.
S. Hook and Attachments
&. Fire Extinguisher 1. Injury Illness
7. Swiny Radius Isolation N Reporting
8. Cab Window Clean 2. Assured Grounding
3. Cranes, Derricks, etc.
4. Motor Vehiclee
M. Motor Vehicles. S. Satety Training

1. Brake Systen

2. Brake Lights

3. Horn

4. Bazk=-up Marning
S. Securud Seats for

1. Attitude (Supervisors)
2. Satety Avareness

Transporting Eemployees (Supervisors)
6. Fire Extinguisher 3. pmployees Safety
7. Sate Opetation Performance

4. Seat Belts
9. wWindshields=Windows Concerning Violations

S. Bafety Education and

1T
T
11
[T

N. Excavation, Trenching and Shoring. Training
6. Subcontractor
1. Angle of Reposs & Perforaance
Sloping
2. Spoil and Materfal
Storage

3. Support Syatem/Shoring
4. Provisions for Exit
5. Digging Permit

6. Barricade/Isolate Area

I

4. Corrective Actions Taken

S. Subjective Bvaluation With Reqard to Safety.

T. Comments: If the overall evaluation ia poor,
what can the contractor do to obtain a
satisfactory status, be specific.
evaluation is excellent, please sc note.

1f the

lpach contractor will be evaluated by this check
list before the termination of this coatract.

2scoring guide to Federal, State, Local and
Aloca Satery Standards. FPoor-Generally out
of conpliance: Fair-Generally in compliance;
Good-karely out of compliance; Excellent-
Always in compliance; N/A-Not applicable at
thie time.
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1. SCOPE

‘.The Contractor shall be responsible tot.but
not limited to the following job conditions
and safe working practices.

2. PRE-JOB PLANNING -
JOB REQUIREMENTS

Safety and Health Protection on the Job

poster displayed. -

Log of Occupational Injuries (OSHA $200)
maintained. .

Record of Occupational Injuries or
Illnesses (#101) up to date.

Summary of Occupational Injuries or
Illnesses (§200) posted at end of year.

Records for the respective
contractor firms are maintained
current by the respective field
offices at each location.

Ascertain the names, addresses, and
phone numbers of available emergency
and medical services, such as:
Hospital, Doctor, Clinic, Ambulance,
Pire and Police Departments and post
this information conspicuously.

If there is no infirmary, clinic or
hospital near to the operations, a
trained person (or persons) shall be
available to render first aid. “First
Aid supplies approved by the comsulting
physician shall be readily available.”

Transportation or a communication
system for contacting necessary
ambulance services shall be provided.

Employees engaged in site clearing

shall be protected from hazards or

irritant and toxic plants and first
aid treatment shall be available.

Adequate lighting in work areas for
work or job being performed.

Noise exposure levels shall be measured
in areas where necessary and personal
protective equipment provided as needed.

An adequate supply of potable water
shall be provided. .

Portable containers used to dispense
drinking water shall be capable of
being tightly closed and equipped with
a tap. .

Toilet facilities shall be adequate
for the number of employees.

Personal protective equipment for eyes,
face, head and extremities, protective
clothing, respiratory devices, pro-
tective shields and barriers shall be
provided, used, and maintained by the
employer.

i=

A=l

w
w
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v

1.

The employer shall insist on the
wearing of appropriate personal pro-
tective equipment in all ‘operations
where there is an exposure to hazardous
conditions.

Where the eyes or body of any person
may be exposed to injurious corrosive
materials, suitable facilities for
quick drenching or flushing of the eyes
and body shall be provided within the
work area.

Safety Meetings shall be scheduled and
held at regular intervals to stimulate
safety interest and awareness of all
employees.

PLANT SAFETY REGULATIONS SHALL BE
APPLICABLE TO CONTRACTOR'S PERSONNEL
WHERE THESE CONTRACTOR'S PEOPLE ARE IN
THE PLANT OPERATING AREA.

3. ELECTRICAL HAZARDS

Before work is begun the employer shall
ascertain by inquiry or direct observa-
tion, or by instruments, whether any
part of an electrical power circuit,
exposed or concealed, is so located
that the performance of the work may
bring any person, tool or machine into
physical or electrical contact there-
with. The employer shall post and’
maintain proper warning signs where
such a circuit exists. He shall advise
his employees of the location of such
lines, the hazards involved and the
protective measures toc be taken.

No employer shall permit an employee

to work in such proximity to any part
of an electrical power circuit that he
may contact the same in the course of
his work unless the employee is pro-
tected against electrical shock by
de-energizing the circuit and grounding
it or by guarding it by effective insu-
lation or other means.

A positive "Lock Out System” shall be
provided to render machines operated by
electric motors inoperative while
repairs or adjustments are made. See
Alcoa Engineering Standard 18.3 Part S,
Tagout and Lockout Procedures for
Electrical Powered Equ%pmenc.

Extension cords used with portable
electrical tools and appliances shall
be of three-wire types. An effective
repair and maintenance program shall be
conducted.

All hand-held powered tools, such as
circular saws, drills, etc. shall be
equipped with a constant pressure
switch.
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In Tunncls

3.1)] Switch Gear - Permanent and Temporary

shall have the following:

a. Keep lighting and drop cords in safe

locations to avoid short circuits. a.
b. Bare wires other than ground wires b.

that are exposed shall be taped or

otherwise protected or removed. c.

¢. Cords shall not be permitted to lay

Adequate cover plates installed.
Adequate grounding.

Isolation of transformer areas
and switchyard areas.

in water. d. 1Identification as per voltage.
rtab 3,12 Electrical Switchyard - Power
Po le Power Tools N Distribution Systems Hazards:
a. Tools that are not grounded or
double insulated shall not be used. a. Mobile crane travel shall be

b. Portable power tools used in tank
and on superstructure covering
wOork require adcquate repair and
maintenance in order to assure safe
use.

b.

On Superstructure Covering or Metal
Siding

a. Drop cords can get cut by many
things. Inspect the drop cords
frequently for cuts in insulation. a.

Metal Hard Hats and Metal Ladders shall

not be permitted on Alcoa construction

projects because of potential hazards

including:

a. Contact with building crane
collector rails.

b. Contact with overhead power lines.

c. Contact with bus bar.

d. Contact with power distribution b.
systems while walking or working
on roofs and/or yard piping. c.

Building Crane Collector Raile require

special attention; Keep in Mind the

Following: a-

a. Be sure that crane rails are
effectively isolated in order to
prevent personal contact when
working aloft.

b. Tagout and lockout procedures
shall be strictly adhered to in
connection with de-energizing
collector rails. . .
c. Avoid erecting metal scaffolding
to such elevations that will
permit contact with collector
rails or obstruct bridge crane
travel.

d. Collector rails warning lights
shall be installed for identifying
erergized conditions.

limited and escorted by a flagman.

Truck dump beds shall be kept in

traveling position.
Warning signs shall be posted.
De-energize all uninsulated

powerlines when work is performed
within 10 feet of them.

3.13 When using Electric Welding Machines:

A ground return cable shall have

a safe current carrying capacity
equal to or exceeding the .
specified maximum output capacity
of the arc welding or cutting

unit which it services. When a
single ground return cable

services more than one unit, its
safe current~carrying capacity
shall equal or exceed the total
specified maximum output capacities
of all the units which it services.
(OSHA 1926.351(c) (1))

Ground the case of the machine.

Ground the metal work bench.

3.14 Buried Cable

Pre-job planning prior to excava-
tion is essential in order to
reveal ail underground facilities
especially buried power cables.
Digging permits are required.

3.15 Other Requirements as Outlined in the
National Electrical Code shall be Used .
When Applicable.

STEEL ERECTION, STAIRWAYS, FLOOR AND
WALL OPENINGS AND SCAFFOLDING

4.1 Wall openings, from which there is a
drop of four feet or more, and the
bottom of the opening is less than
three feet above the working surface,
shall be guarded.
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Every open-sided floor or platform six
feet or more above adjacent ground or
floor level shall have standard guard
railing or the equivalent.

Wood guardrails shall be two by four
inch white pine (or the equivalent)
approximately 42 inches high, with a
midrail and toe guard. Supports shall
be at intervals not to exceed eight
feet. Toeboards shall be a minimum of
four inches in height.

Fixed stairways shall have a minimum
width of 22 inches.

FPixed stairs shall be installed at an
angle between 30 and 50 degrees.

All treads shall be reasonably slip-
resistant.

Standard stair railings shall be
provided on the open sides of any
exposed stairway and stair platforms.
Handrails shall be provided on at
least one side (right side descending)
on closed stairways.

All parts of the stairways shall be
free of hazardous projections.

Debris, and other loose materials,
shall not be allowed on stairways.

Slippery conditions on stairways shall
be eliminated as soon as possible.

S. LADDERS

Portable step ladders shall be kept in
good condition.

Portable rung ladders shall have safety
shoes securely bolted or fastened.

Store purchased wood ladders shall be
stored in shelter or out of elements.

Except where permanent or temporary
stairways or suitable ramps or runways
are provided, ladders shall be used to
give safe access.

The use of ladders with broken or
missing rungs or steps, broken or split
side rails or other faulty or defective
construction is prohibited.

6. SAFETY NETS

Safety nets shall be provided by the
Contractor when work places are more
than 25 feet above the ground or

water surface, or other surfaces where
the use of ladders, scaffolds, catch
platforms, temporary floors, safety
lines, or safety bhelts are impractical.

la
.
~N

o
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o
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Nets shall extend B feet beyond the
edge of the work surface when employees
are exposed and shall be installed as
close under the work surface as
practical but in no case more than 25
feet below such work surface.

7. SCAFFOLDS

The footing or anchorage for scaffolds
shall be sound, rigid, and capable of
carrying the maximum intended load
without settling or displacement.

No scaffold shall be erected, moved,
dismantled, or altered except under
the supervision of competent persons.

Scaffolds and their components shall be
capable of supporting without failure
at least four times maximum intended
load. . .

Guardrails and toeboards shall be
installed on all open sides and ends of
platforms more than 10 feet above the
ground or floor except needle beam
scaffolds, floats, or pickboards.
Scaffolds 4 feet to 10 feet in height,
having a minimum horizontal dimension
in either direction of less than 45
inches, shall have standard guardrails
installed on all open sides and ends.

Where persons are required to work or
pass under the scaffold, scaffolds
shall be provided with a screen between
the toeboard and the guardrail,
extending along the entire opening.

8. FIRE PROTECTION

Flammable or combustible liquids shall
not be stored in areas used for exits,
stairways, or normally used for the
safe passage of people.

Locate combustible fuels at least 50
feet away from construction areas to
minimize fire loss.

In the storage of containers outside

of buildings they shall not exceed
1,100 gallons in any one pile or area.
Piles or groups of containers shall be
separated by a S5-foot clearance. Piles
or groups of containers shall not be
nearer than 50 feet to a building.

The Contractor shall maintain suitable
fire extinguishing equipment,shall be
immediately available in the work area
and shall be maintained in a state of
readiness for instant use.

Pire extinguishers shall be inspected
and operable by the Contractor.
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Fire extinguishers for Class A fires

shall be within 75 feet from any point
in the work area and extinguishers for
Class B fires shall be within 50 feet.

Access to extinguishers shall not be
hindered in any way.

*No Smoking™ signs shall be posted in
areas where conditions require them.

Oxygen and acetylene tanks shall be
stored scparately.

Compressed gas cylinders shall be
clearly marked as to content.

Cylinder protective valve caps shall be
in place except when the cylinder is
in use.

Cylinders, tanks and air receivers
shall be checked for cuts or gouges,
corrosion or pitting, hairline cracks
in necks, etc.

Whenever practicable, all area welding
and cutting operations shall be
shielded by noncombustible or flame

resistant shields.

9. [EXCAVATIONS AND EQUIPMENT
OPERATJONS

Pricr to opening an excavation, efforts
shall be made to detcrmine whether
underground installations will be
encountered. When it is uncovered,
proper supports shall be provided for
the existing installations. Utility
companies shall be contacted and
advised of proposed work.

Sides of trenches in unstable or soft
msterial, 5 feet or more in depth,
shall be shored, sheeted, braced,
sloped, or otherwise supported.

Banks more than 5 feet high shall be
shored, laid back to a stable slope, or
some, other equivalent means of pro-
tection shall be provided.

Daily inspections of excavations shall
be made by a competent Contractor's
person. If evidence of possible cave-
ins or slides is apparent, all work in
the excavation shall be stopped until
necessary precautions are taken to safe-
guard the employees.

Excavations shall be inspected by a
competent Contractor's person after
every rainstorm or other hazard-
increasing occurrence.

A\ -
o0

Additional precautions by way of
shoring and bracing shall be taken to
prevent slides and cave-ins when
excavations or trenches are made in
locations adjacent to backfilled
excavations or where excavations are
subjected to vibrations.

Employees shall not be permitted to
work above vertically protruding,
reinforcing steel unless it has been
covered or protected to eliminate the
hazard of persons falling on it.

Employees exposed to vehicular traffic
shall be provided with warning vests
marked with or made of reflectorized
or high visibility material.

All equipment left unattended at night,
adjacent to a roadway in normal use,
or adjacent to construction areas
where work is in progress, shall have
appropriate lights, reflectors, and
barricades.

Trucks with dump bodies shall be
equipped with positive means of support,
permanently attached, and capable of
being locked in position to prevent
accidental lowering of the bed during
maintenance and repair work.

10. HOUSEKEEPING

During construction, alterations, or
repairs, form and scrap lumber with
protruding nails, and all other debris,
shall be kept cleared from work arcva.,
passageways and stairs.

Combustible scrap and debris shall be
removed at regular intervals such as
twice per week, and burned in designa-
ted areas, according to local regula-
tions.

Containers shall be provided for
collection of waste, trash, oily and
used rags, etc. Containers used for
garbage and oily, flammable, or
hazardous wastes shall be periodically
removed (such as twice per week) from
the work area.

All construction materials shall bc
piled, racked, or stored in a safe
manner.

All materials stored in tiers shall be
stacked, racked, blocked, interlocked
or otherwise secured to prevent sliding,
falling or collapse.

Storage areas shall be kept free of
weeds and debris. .

ARD 010745



ALCOA Materials and Standards Section - Pittsburgh

Engineering Standard

CONTRACTOR'S SAFETY CHECK LIST

33.2.1.2
PAGE 5
1979-08

-
o
~

—
©
.

-3

[
o
i

o
o
1
-~

Aisles and passageways shall be kept
clear.

Debris, and other loose materials,
shall not be allowed on stairways.

Materials shall not be stored on
scaffolds or runways, in excess of
supplies needed for immediate opera-
tions.

Structural steel, poles, pipes, bar
stock and other cylindrical materials,
shall be stacked and blocked so as to
prevent spreading or falling.

Operators of lift trucks shall be
instructed and trained as to use and
safe operation.

High lift trucks shall have overhead
guards and working horn.

Walkways, runways, and sidewalks shall
be clear of excavated material or
other obstructions and no sidewalks
shall be undermined unless shored to
carry a minimum live load of 125
pounds per square foot.

Materials stored inside building under
construction shall not be placed with-
in 6 feet of any hoistway or inside
floor openings.

11. MECHANICAL INSTALLATIONS

11.1 Coordinate “start-up® and “tie~ins".

Use walkie-talkies if hand signaling is
impractical.

Compressed air cleaning equipment shall
be limited to less than 30 PSI. Install
guarding for protection from flying
chips on fixed installations.

Portable power wood working tools shall
have dead man guards or switches to
prevent accidental operation when not
in use.

All other hand-held powered tools or
equipment shall have constant pressure
switches.

Machines, presses, grinders, saws, etc.,
shall be properly guarded to protect
employees from hazards created by:

a. Point of operation

b. Nip points

c. Rotating parts

d. Flying chips and sparks

All mechanically powered transmission
apparatus 7 feet or less above floor or
work platform shall be guarded. These
include:

a. V belts, shafts, pulleys
b. Chain and sprocket drives
¢. Fly wheels

A positive "Lock Qut System® shall be
provided to render mechanically powered
equipment inoperative while repairs or
adjustments are made. See Alcoa
Engineering Standard 18.3, Part 6,
Tagout and Lockout Procedures for
Mechanically-Powered Equipment.
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1. SCOPE

This standard describes the operating princi-
ples and safe operating procedures for low
velocity, powder actuated fastening tools.
Such tools propel a stud, pin, fastener, etc,
for the purpose of affixing it by penetration
to another object. This standard is based én
ANSI A10.3~1977 and complies with
Occupational Safety and Health Standard
1910.243(d). .

ndatlon

dures described or

d to be arec

for any recipient other than Alcoa. No warranties, guarsntees or repre-

ts or pr

d

2. APPLICATIONS

<  Amang the many applications of powder
actuated fastening tools are those illustrat-
ed in Figures 1 and 2.

Fasteners shall always be placed in the
solid portion of concrete and masonry work,
such as the ribs of concrete block. They
do not provide a firm connection in mortar.
In concrete having coarse aggregate, the
fastener may hit a large piece of aggregate
and be deflected so that it will not hold
securely.

express or implic\l are made us to the utility or effectiveness
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3. DESCRIPTION

3.1 Classes. There are three classes of

powder actuated tools-~low, medium and high
& velocity. The low velocity tool is the only
o class permitted for use in Alcoa construction
© and maint work b it makes over-
penetration and ricochet almost impossible
and, therefore, minimizes the hazards of use.

[

3.2 Explosive Power load. Low velocity
tools ‘use an explosive power load either in
cartridge form (cased) or pill form (uncased)
as the propellant force. Several load levels
are available.

3.3 Operation. Instead of shooting the
fastener at the work surface with speeds that
may exceed 1500 feet per second as is done
with a high velocity tool, the low velocity
tool starts the fastener in contact with the
work surface, then pushes it with a captive
piston that is propelled by the power load.

This standard is the property of Aluminum Company of America
and must be retumed on request. [t shall not be reproduced or copied,

in whole or in part, or used on behalfl of others than Aluminum Com-

pany of America ot its subsidiaries, without permission.
This engincering standard is provided solely for the purpose

Fig. 1 - Steel pins permanently fasten to
concrete and steel such items as clips,
channels, laths, sheathing, brackets,
flashing, straps, wall ties, furring strips,
sill plates and insulation.

| INDICATES CHANGES OR ADDITIONS

The explosive force propels the piston which,
in turn, drives against the fastener which
must be moved against the resistance of
penetration. The chance for ricochet, under
these circumstances, is practically elimin-
ated because the heavy mass of the piston is
contained within the tool; and the only free
energy is that of the fastener or stud which
is a very small mass moving at low velocity.
In addition, most fasteners for the low
velocity tools have collars or washers which
distribute the small amount of remaining
energy over a broad area at the work surface
and help further to awvoid the hazard of even
a slow moving ricochet. 1In free flight, such
a fastener could cause comparatively little
damage and would be stopped by loose clothing
and normal eye protection.

3.4 Guards. Because the hazards inherent in
Ygun-tool® operation are reduced with the
low velocity tool, equipment guards or
shields, other than those furnished by the
manufacturer of the tool for attachment to
the tool, are unnecessary. These tools,
therefore, can do many jobs which would

. require stringent safeguarding rules if the

high velocity tools were being used. They
can fasten in narrov channels and other
confined spaces and drive with safety into
round steel surfaces. They can fasten with
complete safety through predrilled holes pro-
vided the fastener point-can be inserted or
guided in the hole before driving.

Low velocity powder actuated tools perform a
number of fastening and splicing functions
much more rapidly than would be possible
otherwise and with minimum hazard.

4. APPROVED TOOLS

Oonly low velocity tools meeting the require-
ments of ANSI Al0.3, and approved by Under-
writers' Laboratories, Inc., Factory Mutual
or National Board of Fire Underwriters shall
be used. Among approved low velocity tools
are those offered by Hilti Fastening Systems,
Stamford, Conn.; Remington Arms, Park Forest,
I1l.; Winchester-Western, New Haven, Conn.

Fig. 2 - Steel studs in concrete and steel
provide for removable fastening of hooks,
brackets, channels, etc.

SUPERSEDES 1976-08
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5. OPERATING RULES

S.1 Training and Licensing. Since powder
actuated tools use an explosive power load as
the propulsive force to drive the stud or
fastener, they should be operated and handled
with the same respect that is used in the
operation and handling of firearms. Instruc-
tions and recommendations of the manufacturer
shall be strictly followed with respect to
operation, application and maintenance. In
many cases, the manufacturer will train work-
men and will certify them for reagular opera-
tion of these tools. Most manufacturers
furnish a card of certification to persons
who pass their course in powder-driven tocls.

The tocl shall be used only by & qualified
operator in accordance with Section 13 of
ANSI Al10.3, who ghall follow carsfully the
safety rules and regulations established for
its use. He should be trained to clean the
tool correctly and to recognize any worn or
defective parts. He should also understand
the limitations of its use.

|5.2 Eye or Face Protection. Eye or face
,protection or both, shall be worn by opera~
tors, assistants, and adjacent personnel
when the tool is in use. Hearing protection
should be used when making fastenings in
confined areas. :

S.3 Power loads. Only power loads specifi-
cally approved for the tool shall be used.
The lightest load level that will do the job
should be used. Loads should be kept and
transported in a locked container under the
direct custody of authorized persconnel.
Power loads of different power levels and
types shall be kept in separate compartments
or containers.

5.4 Fasteners. Only those types of
fasteners and power loads specifically
reconmended for the toocl shall be used.

5.5 Job Study. A thorough study of each
job should be made, and due care should be
taken in the proper selection of stud and
power load before the work is started. A
light trial shot should be made to test the
surface. The operator should know what is
behind the surface into which the stud is
being draiven (electric wires, fluid lines,
etc).

5.6 Inspection. Each day, before using a

tool, the operator shall inspect it to
determine to his satisfaction that it is
clean, that all moving parts are in proper
working condition, and that the barrel is
free from obstructions.

5.7 Defect During Use. When a tool develops

a defect during use, the operator shall im-
mediately cease to use it until it is proper-
ly repaired by an authorized factory service
representative.

5.8 Tool Handling., The tool should never be
poxntia at anycne and should be carried
vertically. Tools shall not be loaded until

just prior to firing. Bystanders should not .
stand close to the operator. Gun safety

. rules plus special requirements noted shall

be followed.

Workers should keep their fingers and hands
away from the front of the barrel. The tool
should not be rested against the body (knee,
thigh, etc) when loading or making adjust-
ments.

Although tools are designed to preclude their
firing when dropped, and Underwriters'
lLaboratories have tested them for this fea-
ture from drops of 10-12 feet, it is recom-
mended that every precaution be amployed to
prevent dropping them. Throwing of the tools
shall be definitaly prohibited.

Although good design specifies that the tool
will not fire before it is properly closed,
locked and set against the work, the careful
operator will assure himself that the bore

is clear before loading, that the power load
is fully seated, that the breech is defin-
itely closed and locked, that he maintains

a safe position relative to the tool and that
the safety devices are in proper working
order before using the tool.

5.9 Loading., No tools shall be loaded un~
less being prepared for immediate use, nor
shall an unattended tool be left loaded. I
the work is interrupted after loading, the
tool shall be unloaded at once.

5,10 Misfires. In case of a misfire, the
operator shall hold the tool in the opera-
ting position perpendicular to _the work sur-
face for at least 30 secopds. He shall then
try to operate the tool a second time. le
shall wait another 30 seconds, holding the
tool in the operating position; then he
shall proceed to remove the explosive load
in strict accordance with the manufacturer's
instructions. Misfired cartridges should be
placed carefully in a metal container filled
with water, and returned to the supervisor
for disposal.

$.11 Safeguarding and Storage. A tool shall
never be left unattende n a place where it

would be available to unauthorized persons.

5.12 Materials. Fasteners shall not be
driven into very hard or brittle matcrials
including, but not limited to, cast iron,
glazed tile, surface-hardened steel, glass
block, live rock, face brick, or hollow tile.
Fasteners shall not be driven into concrete
unless material thickness is at least three
times the fastener shank penetration.

5.13 Piercing of Materials. Driving into
materials easily penetrated shall be avoided
unless such materials are backed by a sub-
stance that will prevent the pin or fastener
from passing completely through and creating
a flying-missile hazard on the other side.
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5,14 Distance from Edge of Material.
Fasteners shall not be driven closer than
172 inch (1) mm) from the edge of steel
except for specific applications recommended
by the tool manufacturer. FPasteners shall
not be driven closer than 3 inches (76 mm)
from the unsupported edge of masonry
materials’' except for specific applications
recommended by the tool manufacturer. Al-
though these minimum edge distances are
taken from the standard ANSI Al0.3, local
requirements may dictate otherwise.

5.15 Pre-Drilled Holes. Fasteners shall not
be driven through existing boles unless a
positive guide is used to ensure positive
alignment.

5.16 Spalling. No fastener shall be driven
into a spalled area.

5.17 Explosive Atmosphere. Tools shall not
be used En "an explosive or flammable atmos-
phere or in any area where non-sparking
tools are required.

5.18 Guards, Shields and Attachments. All
tools shall be used with the correct shield,
guard or attachment recommended by the
manufacturer.

5.19 Posting. A sign, at least 8 x 10
inches (200 x 250 mm), using boldface type
no less than 1 inch (25 mm) in height, shall
be posted in plain signt within the area

of the operation on all construction pro-
jects where tools are used. The sign should
bear the wording:

“POWER ACTUATED TOOL IN USE"

6. OUTSIDE CONTRACTORS

When powder-actuated tools are being used
by ocutside contractors on Alcoa property,
low velocity tools shall be used and all of
the precautions outlined in this standard
shall be adhered to. The contractor shall
comply with state or local safety regula-
tions governing the use of such tools in
addition to the requirements of this
standard.

'In accordance with paragraph 5.14, no fasteners shall be driven into face brick.
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1. SCOPE

This standard outlines the essential pre-
cautionary measures necessary vhen personnel
must enter confined spaces to clean, inspect,
repair, paint, or perform other duties.
Examples of the confined spaces covered by
this standard are tanks, casting pits, tubs,
vaults, sewers, and process vessels. In this
standard, such confined spaces will hereafter
be called tanks.

Much of the information in this standard was
taken from the Recommended Safe Practices
and Procedures Safety Guide adopted by the
Manufacturing Chemist's Association, lnc,
entitled, "Entering Tanks and Other Enclosed
Spaces.”

This standard is compatible with OSHA safety
requirements contained in 1910.252, Welding,
cutting and brazing, and 1926.253, Ventila-
tion and protection in welding, cutting and
heating.

Unusual and frequently unexpected acute
hazards may be encountered when personnel
enter a tank or other confined space for any
purpose and for any length of time. Typical
of such hazards are: accidental activation
of powerful agitating equipment; release of
dangerous gases or liquids into the space;
exposure to paint volatiles; unexpected
exposure to asphyxiating, toxic, corrosive,
flammable, or radioactive chemicals; or
insufficient oxygen for life.

Although the character and degree of each
specific hazard or combination of hazards
will usually be different, the fundamental
precautions and procedures outlined in this
standard must be applied to all cases to
insure positive accident prevention.

Confined spaces (tanks) which are potentially
, hazardous include:

1. Enclosures with limited access
openings for personnel, such as
closed storage tanks, tank cars,
process vessels (usually with only
a manhole for entering).

2. Tanks, casting pits, tubs, vaults,
vuessels, furnaces or other confined
spaces with one side open to the air
but so deep as to require entrance-
and aid of an assistant in case of
emergency.

This engineering standard is provided solely for the purpose of dis-

3. Ventilation or exhaust ducts, .
sewers, underground utility tunnels
or pipe lines.

4. Small offices, cupboards or closets
being painted.

{ Indicates changes or additions.

2. RESPONSIBILITY

Responsibility for safe procedure both at the
time of entry and during the entire operation:
rests with the Supervisor. This responsib-
ility covers conditions of work for
contractors' employees and workmen from other

"departnents as well as for his own personnel.

He must make sure that adequate steps have
been taken to eliminate or contxol the
hazards. He must also make sure that every-
one understands the nature of such hazards
which remain and the precautions that must
be followed. Advice on the nature and type
of tests to be made to insure safe entry

and the equipment to be used can be obtained
through the Works Industrial Hygiene
Committee.

3. HAZARDS
The hazards commonly encountered are:

l. Toxic vapors in harmful concentra-~
tions - may result from material
in the tank, by gradual release
from sludge or scale, or be introduced
by painting or leakage from intercon-
nected systems due to failure to blank
off or disconnect pipelines or ducts.
Painting or repairing of the ’
protecting coating of casting pits
also releases toxic and explosive
vapors.

2. Flammable gases, with potential of
fire or explosion.

3. Lack of oxygen, causing asphyxiation -
may result from chemicals absorbing or
replacing oxygen in the air, or from
inert gas often used to exclude oxygen
to reduce the possibility of explosions.
Air in clean tanks closed for an
extended period may become deficient
in oxygen for various reasons including
oxidation of the metal. Improper or
inadequate ventilation during work
such as welding, gas cutting or arc
cutting may also result in a lack of
oxygen.

4. Electric shock from portable lights,
tools, or associated electrical
equipment.

S. Injury from mechanical equipment
such as mixers, conveyors, etc,
inadvertently activated.

6. Bodily injury from direct contact with
corrosives of dermatitis~-producing
chemicals.

7. Physical hazards such as slipping,
falling, and falling objects

8. Burn hazards :elultin; from accidental
opening of a steam valve in a line

which has not been blanked off or
disconnected.

SUPERSEDES 1970-08
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4. PROCEDURES

The hazards inherent in tank entry can be
avoided or overcome if the following
principles are applied properly each and
every time a tank is entered.

4.1 Establish a definite system of pre-
Planning for entry and a worker instruction
program.

4.1.1 Pre-Planning. Survey the various
tanks requiring entry and evaluate the hazard
potantial. All concerned shall agree to the
detailed standards and procedures established.
There shall be no doubt as to exactly what is
meant. Worker and supervisor alike, shall be
fully informed both as to fundamentals and
specific requirements. Close liaison and job
planning between various groups such as
production and maintenance are essential.

4.2 Prepare the area or vessel for entry by
Physically isolating it, cleaning it to
Temove contaminants, and testing it to insure
absence of such contaminants.

4.2.1 Preparation of Tank.

4.2.1.1 Cleaning. According to the
nature of the product, the tank shall be

cleaned and emptied of residual product by
hot or cold water flush, by steaming, by
chemical neutralization or by air purge,
with harmful vapors vented safely to the
outdoors.

If the tank is steamed, it shall be allowed
to cool before entry. Steam shall not be
introduced below liquid surfaces in tanks
being cleaned. Non-miscible solvents sonme-
times will stratify and burst out at almost
explosive pressures due to the difference in
boiling point temperatures between the water
layer and the solvents.

After the material has been drained, sludge
or incrustation shall be removed, to the
greatest possible degree, by operation from
ocutside the tank if possible. Protective
clothing and respiratory protection shall not
be used as a substitute for cleaning and
ventilating, except in extreme emergency --
for example, saving a life or making
emergency surveys or repairs. For the same
reasons no one shall enter a tank containing
a flammable atmosphere or one which because
of oxygen deficiency or contamination may be
8o immediately harmful as to prevent escape
from the tank in case of failure of the
respiratory equipment.

4.2.1.2 Ventilation. The tank shall be
thoroughly ventilated by some positive method
of mechanical ventilation so arranged as to
avoid recirculating contaminated air or

contaminating adjacent areas. After the tank
is cleaned and ventilated, the mechanical
ventilation equipment shall be kept operating
to provide secondary protection in case of
accidental introduction of harmful chenmicals:
t0 remove contamination that may be produced
by residues of the tank's contents or by work
in the tank such as welding and cutting,
painting, coating; to cool the tank; or to
otherwise improve working conditions.

Should decontamination involve flammable
liquids, vapors, gases or ducts, all sources
of ignition shall be eliminated. Por
example, to eliminate any accumulation of
static electricity and prevent autogenous
ignition of flammables which may be in the
tank, steam should be introduced at relatively
low pressure and velocity. 6teax lines shall
be electrically bonded to the tank if the
tank contains any flammable material. If the
percentage of caombustible vapors is greater
than 20% of the lower explosive limit, no
work shall be permitted where a scurce of
ignition is in contact with the enclosed
space. :

4.2.1.3 1Isclation. The tank shall be
completely isolated from all other systems
and equipment by taking positive and adequate
measures to prevent harmful material (solid,
liquid or vapor) from entering the tank while
workmen are inside or after cleaning. The
isolation procedures given below should be
coordinated with cleaning operations to
prevent recontamination.

All supply lines connectsd to the tanks shall
either be physically disconnected and capped
or a "Figure 8" blind or a slip blind shown
in Figure 1 inserted between ‘the pipe
flanges. The disconnection shall be made ox
the blind installed as close to the tank as
practicable to prevent drainage from trapped
sections.

It is not permissable to close and tag out
valves to achieve isolation. Sad experience
shows that even when closed, a valve may leak
dangerous liquids or gas and even when tagged
out, a valve can be accidentally opened.

The open ends of disconnected lines shall be
capped to prevent any flow from hitting
personnel outside the tank or possibly
entering a tank opening.

The above procedures apply also to the steam
connections of a tank jacket, and, in the
case of welding on the wall between the inner
tank and the jacket shall apply to water,
brine or air lines to the jacket.

Drain or overflow lines shall also be discon-
nected or blinded if they extend intoc a sewer
from which steam or fumes could be conducted
back to the tank or if they connect to other
equipment or extend to a remote location.
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Figure 1. The "Figure 8" blind is a
two-position device which is obviously
open or closed. With single blinds, &
removable annular spacer is often
placed in the line to provide space
for the blind. Some plants drill a
small hole in the handle of the spacer
to distinguish it from a blind which,
therefore, must have no hole in the
handle. With this identification,
blinds must be ordered with care since
some are commercially available with
holes in the handle for hanging.

Exceptions to normal blanking procedure, such
as bleeder valves tagged in the open position,
shall be approved only by qualified super-
vision. Exceptions should be made only when
thoroughly justified and not as a matter of
expediency. Approval of exceptions requires
that adequate alternative measures be taken
to protect the worker.

Caps and blinds must be of & material and
design to withstand the chemicals and pres-
sures to which they are subjected and
identified accordingly.

4.2.1.4 Llock Out. Line~disconnect
switches supplying power to any mechanical
apparatus in the tank such as mixers,
conveyors, etc, shall be tagged and locked
in the "off" position. It is not adequate
to lock a push button station as it still may
be possible to energize the circuit. The key
should be kept by the man in the tank, and he
alone shall be authorized to unlock the
switch and remove the tag on completion of
the job. Where more than one man is exposed,
each shall place his own lock on the switch.
In certain cases, it may be advisable, as
further protection, to have a plant electri-
cian pull the line fuses in the electrical
circuit involved to take other positive steps
to guard against accidental energization.
Where there is a line shaft, the belt or
chain drive shall be removed or similar
positive measures provided such as mechanical
latches.

See Alcoa Standard 18.3, Tagout and Lockout
Procedures.

4.2.1.5 Testing. If the tank has held
any Fflammable of toxic material before
flushing; if it contains any residue or
sludge which may release flammable or toxic
gases or vapors; or if oxygen deficiency or
excess is suspected or even possible, tests
of atmosphere in the tank at critical points
shall be made immediately before entering
and before performing any hot work such as
the lighting of torches. Presence of flam-
mable or toxic vapors, excess oxygen Or
oxygen deficiency should be determined by
direct reading instruments or chemical
analysis. Single~fluid instruments which -
absorb both oxygen and carbon dioxide should
not be used for oxygen determination.
Interim tests of the atmosphere in the tank
should be made as often as xay be necessary
vhile the work is in progress. Continuous
sampling and analysis with automatic alam
may be indicated.

4.3 Use a formal permit system requiring
written authorization for entry to be

issued only after the supervisor in charge is
satisfied personally with tank preparation,
precautions to be taken, personal protective
equipment tc be used and procedures to be
followed.

4.3.1 Issuance of Permit for Engfi. The
tank entry permit is authorization
approval in writing. It serves as a check
list to insure that all existing hazards are
considered and evaluated, and that the
correct protective measures are taken.

No employee shall enter any tank without
reporting to and securing approval from his
immediate supervisor who in turn secures
entry approval from the supervisor to whom
the tank is assigned. The supervisor to whom
the tank is assigned shall discuss the
project in detail with those entering the
tank. He shall review the hazards of the
product or other materials to which they may
be exposed. He shall furnish all the safety
information he is able to provide. Then
supervisors of various men to be involved
shall review and complete the permit form
jointly. Appropriate supervisors must be
certain by personal investigation, immedi-
ately before entry and before signing the
permit, that the entry and its incidental
work will be safe. To insure continuation of
safe conditions, if a pause of appreciable
duration occurs during the carrying out of a
job, the site must be re-investigated by the
authorized signer before the job can be

r d. C t of a new shift shall
always require re-investigation and a new
permit. No permit shall be valid except for
the job, location, persons and time specified.

‘A sample of a work permit form is shown on

the last page of this standard.
4.4 There shall be npproﬁrinte follow-up to

insure that the system is being followed
exactly.
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Employees should never unduly expose the skin
when working in tanks, and should wear full
coverage of clothing at all times. When
burning or welding is done inside a tank,
-supervision should consider the use of flame-
proofed clothing by the employees involved.

Self-contained, continuous-flow or pressure-~
demand supplied-air respirators shall be used
if the integrity of the atmosphere cannot be
guaranteed and if there is any possibility of
air contamination of a harmful nature or of
oxygen deficiency while employees are within
.an enclosed vessel. The air supplied shall

be of respirable quality. The use of
‘canister-type masks, which operate on the
:principle of chemical absorption or mechan-
ical filtration, may not afford adequate
,protection and shall, therefore, not be used.

‘Equipment shall bear the NIOSH or Bureau of
Mines approval, shall be suited specifically
to the type of exposure and shall protect
;against the worst condition that might be
‘encountered. As part of pre-planning,
information as to the best type of respira-
tory protection should be ascertained in
-advance according to the specified exposure
involved,

7. OUTSIDE OBSERVER

|Employees in a tank where the potential
‘'exposure is hazardous to life must wear a
body harness with a life line attached and
‘an outside observer must be in close attend-
ance at all times. Such an arrangement must
.be in effect during any painting, welding,
other operations where respiratory protection
is required or where rescue may be difficult.
It is good practice, however, to use a body
harness for any vessel entry work.

A body harness and life line or safety
cover-alls with a built-in harness and life
line shall be used when the shape, size and
location of the tank space permits the safe
emergency removal of personnel by standby
personnel without requiring entry of the
tank. When the shape, size and location of
the tank does not meet this requirement, a
specific procedure for the rescue of
'personnel must be developed in the pre-
.planning stage of the tank entry work and
-made a specific part of the tank entry
permit. In some cases it is advisable to
have a block and tackle positicned on a

tripod or otherwise fastened above the man-
hole. For obvious reasons, manholes large
enough to accommodate the man and his safety
gear should be provided, such as a 24"
diameter for circular ones. Where existing
manholes are smaller than 20* in the largest
dinmension, wrist harnesses often are
practical.

The free end of the life line shall be
secured to a fixed object and shall be
attended by an observer who will keep the
man in the tank always within his vision.
The cbserver may pass toocls, but he must
have no other job which will take his
attention away from the man in the tank,
which will interfere with his attempts to
withdraw the victim by use of the life line,
or which will require his leaving the
vicinity of the tank for any time wvhatever.

In case of emergency, the outside observer
must .never enter the tank until he is
relieved at his post. It is his job to
summon aid immediately (various alarms, such
as a whistle, may be used), to attempt to
remove the victim by use of the life line,
and to perform all other necessary rescue
functions from cutside. Upon the arrival of
help, he may enter the tank for rescue work
only vhen he is assured that his outside
assistance is adequate. Such safety
observers shall be well trained in basic
Pirst Aid principles, such as rescue
breathing techniques. Rescuers entering the
tank must be protected with the safety
facilities required by the situation, i.e.,
life lines and harness, and proper personal
protective equipment. For rescue purposes at
least one unit of self-contained breathing
equipment shall be located outside and
convenient to the tank together with harness,
rope and such other smergency equipment as
may be indicated. 1t is better to have too
much equipment at job site than too little --
too late! Where the possibility of fire is
involved, fire extinguishing equipment
adequate to cope with the fire that may be
encountered shall be provided. The number of
men in a tank, particularly at the time of
burning or welding, must be reduced to the
absolute minimum necessary for the work
itself.

The supervisors concerned must be trained to
be on the alert, before and during the job to
detect and correct immediately new and
different hazards or to stop the work until
the new hazards are corrected.

This standard is the property of Aluminum Company of America
and must be retumed on request. It shall not be reproduced or copied,

in wholc «r in part, or used on behalf of others than Aluminum Com-

psny of Aincrica or its subsidiaries, withoul permission.
_This engineering standard Is provided solely for the purpose of dis-
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WORK PERMIT

REQUIRED POR:

1.
2.
3.

Welding or cutting in any location other than shops or auxiliary shops.
Hot work in hazardous and semi-hatardous areas.
Entering or working in confined spaces.

Date From A.M. To A.M. | Type of Work

P.M. P.M.

Issued for work on/in

workman Assigned to Job Departnent Assigned Job

Outside Observer Assigned to Job Authorizing Supervisor

CHECK ( ) ONLY IF ANSWER IS YES

{7 1s welding and cutting necessary?

Are lines carrying material to or from equipment blinded or removed?
¢~/ Flammable /7 Ccorrosive {7 Steam /7 Toxic

Are shut off valves tagged or locked in off position?
{77 Plammable /7 corrosive /7 Stean [7 Toxic

Equipment Preparation

/7 Steamed /7 washed /7 Purged

Are sources of power for agitators and pumps locked in off position?
{~7 Electrical Switches /"7 Belt Removed

Protective equipment needed

/=7 Respiratory Protection {7 Goggles /77 Air mover
{77 Hard Hat /7 Fire Protection "[77 Clothing
/7 Safety Belt /-7 Satety Shoes

/7 Will an Operating Representative be present?

(=7 Has the equipment been checked for residuals?

/~7 Have hazards of nearby areas been considered?

/"7 Other Floor Levels /~/ Welding Machinery Properly Grounded
7 Sewers /7 Other Machinery
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VI. ENGINEERING AND INSPECTION

The Owner's engineer will assist the Contractor in establish-
ing elevations or dimensions at the request of the Contractor's
Supervisor. This Contractor shall be responsible for all layout
and engineering required to complete the work.

The Owner's enéineer will inspect all items of work to insure
that they comply in full with the Specifications and Dréwings.
Periodically the Owner's engineer will remove brick recently
placed to check the mortared joints for satisfactory bonding and
joints. Periodically the Owner's engineer will cut out sections
of plastic recently rammed to check for satisfactory knitting and
lack of lamination. The Contractor shall at all times facilitate
inspection by the Owner's engineer. Any defective workmanship
performed by this Contractor which is found and reported by the
Owner's engineer to the Contractor shall be corrected or otherwise

made entirely satisfactory at no additional cost to the Owner.
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VII. MATERIALS

A. Owner Furnished Materials

The Owner will furnish all materials required for the completion
of work covered under this Contract except for items which are listed
under Paragraph "B" to be furnished by the Contractor.

The brick purchased by the Owner for this installation has been

‘ordered to special thickness tolerance limits in order to obtain

thin joints. Special shapes are being provided to assist in establish-
ing shapes and coursing out.

An adequate overage has been ordered for all materials so that
with any reasonable care in handling and installation, there should
be no shortage of materials. Care should be exercised not to cut
special shapes for use where standard shapes can be cut to fit, unless
special shapes have been specifically provided.

The Owner will furnish at the job site or within plant site all
new steel and refractory materials, including insulating and
refractory concrete materials, insulating block, standard and special
refractéry brick and shapes, cements and mortars.

Steel, refractory and other materials for each furnace are

indicated on the Bills of Material and will be furnished by the Owmner.

B. Contractor-Furnished Equipment and Materials

This Contractor shall furnish all normal construction tools, and

equipment necessary to perform the work outlined in the Specificatioms.
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19.
20.
21.

O O N O U~ W~

REFRACTORY MATERIALS (OWNER FURNISHED)

NO. 10 HOLDING FURNACE

Furnace Location

Starter Walls (Castable)

Lower Wall
Lower Walls
Belly Band
Upper Walls
Upper Wall

Sub-Subhearth (castable)

Subhearth

Plastic

Plastic

Hearth Seal

Hearth
Mortar for
Mortar for
Ramp
Mortar for
Under Ramp
Mortar for
Skim Shelf
Roof Block

Mortar for
Flue

Mortar for

Walls

Hearth

Ramp

Under Ramp

Roof

Flue

Material
SJP

85 Ram HS
R-9003
R-9003
R-9009
Super G

Alstop Lightweight

SJP

Alumina

Coral P Brick
Super 3000
Super 3000
Coral P Brick
Super 3000
Coral P

Super 3000
Coral P

Hymor 2800
LWI 22R

Super 3000
Coral P

Super 3000

VII - 2

Supplier
Wahl Refractory

C-E Refractories
A.P, Green
A.P. Green
A.P. Green

A.P. Green

General Refractories

Wahl Refractory
Alcoa

Harbison-Walker
C-E Refractories
C-E Refractories
Hafbison-Walker
C-E Refractories
Harbison-Walker
C-E Refractories

Harbison-Walker

Plibrico
C-E Refractories
Harbison-Walker

C-E Refractories
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22.
23.
24,
25.
26.

Furnace Location

TC Port
Tap Spout
Drain Spﬁut
Door Arch

Roof Seal

INSULATING MATERIAL

~N N N~

Front Wall Upper

" Front Wall Lower

Uppef Side Walls and
Flue Wall

a. Next to Steel

b. Next to Refractory
Roof Insulation

Roof Joint Cover
Charging Well

Flue Walls

a. Next to Steel

b. Next to Refractory

Block Adhesive

Material

Hydrocast 451
Hydrocast 451
Hydrocast 451
PSM Wire-N-Cast
Coral P

Superex 2000
Delta T

"PV" Block
Suﬁerex 2000
Superex 2000
A.P.G. No. 22
Delta T

“PV'" Block
Superex 2000

Fibrous Adhesive

VII - 3

Supplier

A.T.C.
A.T.C.
A.T.C.
Wahl Refractory

Harbison-Walker

Johns-Manville

Keene Refractories

Eagle Pitcher
Johns-Manville
Johns-Manville
A.P. Green

Keene Refractories

Eagle Pitcher
Johns-Manville

Johns-Manville

ARD 010759



'.
R U

VIII -1

VIII. GENERAL WORKMANSHIP SPECIFICATIONS

This Contractor shall use appropriate precautions and proper
workmanship throughout the course of the contract such that the
piping and wiring existing on the furnace are not damaged and that
excessive dust is not created around the area of the furnace. This
Contractor shall confine his equipment and furnace site storage
to the area outlined by the Owner's engineer. This Contractor
shall remove all waste, removed refractories, scrap and dirt from
the area at the end of the last working shift of each day.

This Contractor, before placing any insulation or refractory,
shall again check the squareness of the steel shell as well as the
specific elevations of various components relative to a known
benchmark. This Contractor, prior to placing any insulation or
refracotry, shali also check that all side panels are moved to the
front of the furnace limited by the retaining clips. If any panels
are not free to move or if any dimensional discrepancies are found,
this Contractor shall report it to the Owner's engineer in writing.

The subhearth, hearth and ramp shall NOT be placed until after

the walls, flue, and roof have been completed. When placing the

sub-hearth, insure that all surfaces are carefully placed to provide

the proper elevation base and shape for the hearth and ramp materials.

The Contractor's Supervisor shall carefully inspect the site,
furnace shell and review all the drawings, Bill of Material sheets
and these Specifications before starting to work to insure there is

necessary space, clearance and support for the erection equipment
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and materials and that he understands the Specifications and work
required.
This Contractor shall install the refractory and insulation

materials specified for this job in accordance with Alcoa Engineering

Standards 26.1.2 "Installation of the Brick Refractory Lining and

Holding Furnaces-Workmanship'; 26.1.3 "Installation of Castable

Refractory Lining anﬂ'Insulation in Aluminum Melting and Holding

Furnaces-Workmanship"; 26.1.4 "Installation of Plastic and Ram Monolith

Refractory Lining and Insulation in Aluminum Melting and Holdiﬁg

Furnaces-Workmanship': 26.1.6 '"Installation of Large Block Refractory

Lining and Insulation-Workmanship'.

The damp rammed "SJP-Cast' used for the subhearth shall be prepared
and installed following the steﬁ-by-step procedure below:

1. A paddle type mixer capable of holding at least four (4) cubic
feet of material shall be used. The mixer shall be throughly
cleaned prior to being used for mixing SJP.

2. The mixer shall be hosed out with clean water, agitated for
two (2) minutes and then completely dumped.

3. Wahl "SJP-Cast'" shall be mixed in whole bag units of 300 to
500 pounds at a time to insure mix uniformity with respect to
both the blend and weight. It shall be mixed dry in a mortar
(paddle type) mixer while -

4, Clean water is measured and placed in a garden type fine spray
sprinkling can. Water measure shall be about eight (8) pints
(eight (8) pounds or one (1) gallon) of clean water for each

one hundred (100) pound bag of 'SJP-Cast'.
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Add water from sprinkling can to uniformly dampen "SJP-Cast”

in the operating mortar mixer.

After all the water has been added and the sprinkling can is
empty, continue to mix the dampened mix for five (5) additional
minutes.

At the end of the five (5) minute wet mixing period, dump the
mixer and promptly place the '"SJP-Cast" in the subhearth.

The mortar mixer crew will then repeat Steps 2 through 7 to mix
the next batéh.'

The "SJP-Cast" placed in the subhearth shall be rammed into

place with a floor rammer pneumatic type hand held ramming tool.
The rammer head shall not be greater than six (6) inches diameter
with steel or aluminum flat surface head. The ramming tool
should be held at a 45 degree angle. The material should not be
rammed down from above except very quickly over the surface after
having fully rammed it at an angle. NOTE: No more than &4 - 5
inches thickness of loose material shall be added to the sub-
hearth and rammed before adding additional material. ‘Also

after each layer is rammed, the smooth rammed surface must be

trimmed off or roughened-up to prepare a mating surface to bond

~ additional rammed material.

When the desired elevation and contour are approached, ram material
one (1) inch higher or thicker than desired. After completing the
ramming trim or cut the extra material off with a good straight
edge shovel or trowel to the finish elevation. Do not trowel or

smoothen the finish surface. Leave as cut.
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2 6.’.2
PAGE 1
1979-04

ALUMINUN MELTING AND HOLDING FURNACES - WORKMANSHIP

1. GENERAL

This is the Workmanship Standard for the
installaticn of brick refractory lining and
insulation in an 2luminum holding and/or
melling furnace.' it applies to work per-
foormsl by the Instoller's personnel. The
*Justaller® may Le plunt forces or outside
wontsacter forces, but if the work is done
= 3 Contractor, “"lastaller® and *Contractor*®
s%a.. be corsidered as one and the same.
See Standard 26.1.) for castable refractory
and Standard 26.1.4 for plastic and ram
monolithic refractory.

2. CONTRACTOR’S COMPETENCE

2.1. Competent supervision and labor shall
be furnished to install the refractory .
materials specified for this job in a manner
satisfactory to the particular requirements
herain described.

2.2. The supervisor directing work under
this standard shall have nad actual exper-
ience in installing refractories in aluminum
melting furnaces.

2.3. The Contractor's bid on these specifi-
cations shall include a history of the past
five years of his company's and his
supervisor's experience on aluminum melting
furnaces including the time, number of
furnaces and furnace locations. The proposed
supervisor's nume shall accompany the bid.

3. INSPECTION

3.1. Sub-standard work or work judged by
the Owner's Engineer to be of inferior
ys2.ity shall be removed and replaced at
i reguest of the Owner's Engineer at no
additicnal cest toe the Ownoer,

5.2, Those wodkmen who, in Lthe opinion of
vitlier the Contractor's nupervisor ovr the
Owner's Engineer, porsist in the porformance
of asub-standard woirk shall be replaced.

3.2. Care shalil be exercised in storing,
handling or moving brick to minimize breakage
or loss. Loss or breakage of refractory
shall bo at Contractor's expense.

3.4. All shipments ci material shall be
inspected for loss, damage or shortage prior
to star:ting installation of refractory, and
tnis shall promptly be reported to the Owner's
Engineer so that replacement material can be
obtained.

3.5. The Owner's Engineer will periodically
remove brick to check bonded joints. When
air bubbles or unsatisfactory work are found,
the brickwork involved shall be removed and
replaced correctly.

Note: This standard replaces 26.8.1

4. WORKMANSHIP
4.1 Brick and Mortar.

4.1.1 Brick Details and Drawings. Note
that detall drawings are included to show
placement of brick in all sections of the
furnace, and that brick courses are numbered
to locate details and starter courses and
sectioned to indicate the specification of
brick to be used.

4.1.2 Sg;cial Brick Shapes. Where the
standarxd splits, soaps special shapes do
not adequately fulfill requirements for
coursing out, the required shapes shall be
cut from surplus straights on the job. Aall
brick and shapes will be specified to close
dimensions and all refractory sections
designated to minimize the amount of brick
cutting. However, because of size variation
of the brick, it may be necessary to cut some
brick. Allow for at least one full cut in
each course of each side wall and back wall.

4.1.3 cutting Brick. High alumina,
sillcon carbide and zircon refractory shapes
shall be cut as required to complete the
installation. These materials can be wet
cut on regular brick saws using diamond
blades. Saw blade specifications shall be
checked to determine the number of cuts per
blade that can be expected for the various
refractory materials. The following is an
alphabetical listing of l4-inch diameter saw
blades suitable for cutting these materials:

DIAMOND BLADES MANUFACTURER .

Felker M~2 Star Avco Felker Corp
{Formally X4393-
Spec.ID~3SJ6TH1)

BL-60-B11-13 Century Drill and Tool
Co., Chicago, Ill.

Champion No. FXS~?7
Special

Champion Manufacturing
Company

Christensen Style Christensen Diamond
R941 Products Company
Clipper No. MD~440 Clipper Manufacturing

Company

Target Red 6 Robert G. Evans Co.

Target Blue 6 PGM Robert G. Evans Co.

Blade No. M2233 Type Carborundum
1 Air §S, D24-50-DM
1020 3/16

GM 99R Gierke Robinson

Saw blades must be powered by a minimum of
3 horsepower and shall not be less than 14
inches in diameter.

The usual masonry brick saw blades are
satisfactory for cutting regular fireclay
brick and shapes. Because of dust problems,
dry cutting of brick shall not be permitted
unless approved by Owner's Engineer.

ARD 010763
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ALUMINUM MCLTING AND HOLDING FURNACES - WORKMANSHIP

4.1.4 «crick Gauging. All hrick and shapes 4...6 Mortar Metering Trowel. Butter the
have r:ch specified and ordercd tu close mortar on all brick with a mortar metering
dimensions. llowever, the brick actually trowel. Such a trowel applies a metered
received may not be manufactured to dimension- amount of mortar, thus insuring joints that
al tolerances zlose enough to obtain good, are uniform in thickness 3nd free of air
tight furnace construction suitable for bubbles or voids. A metzring trowel is made

wolten aluminum.  For this reason, prior to from a normal 9-jml: or targer trowal with

inatallation, the brick shall e gauged into one cdage saw-toolles! o serrated. Mortas (s

tive separate lots batsed on the variation in appl tesd ssing this eddsges The dtnee alye i

Lhe 3- inch thickness Jiwcusion. straight 1or use o cleay ol [, ote. e
Figure 2.

Sec Fiqure 1 for a sketch of the gauge which
myy be used. The extreme tolerances of the
3-inch dimension shall be judged by a "no go” Lo .
brick in the 3-inch slot and a loose fit to 11'—1%‘95(%22 Supply and us: a
the 2-15/16 slot as shown in Figure 1. ". «~ 50w speq approximately 300 RPM) power
: * mixer to obtain the proper consistency 1in ;
mixing all mortar. A slow speed is ruquired '
to prevent air entrainment. Foamy mortar
will be considered unsatisfactory and "siil
be rejected by Owner's Engineer.

wWhen placing brick in a particular course,
all wrick should be selected from the same
size lot to minimize mortar joint thickness.
Where an’ adequate guantity is not available
f:er Lhe entize .course, brick from the next
<tz lot can be used.

4.1.5 Brick Dampening. To insure mortar
achexrrace, wipe off and dampen all nitride-
boncded silicon carbide brick by submerging
the face tn be mortared in room-temperature
water for 2 to 3 seconds.

Because it is normal practice for all mostar
to te purchased in 10C lb cans, the mrtar
shall be wixed in the cans received. Follow
manufacturer's instructions in regard <o huth
quantity and temperature of water additions.

-

~ ADJUSTABLE
I GAUGE BAR,
12" T0 3/4° THICK

TO BASE

J

t
!
H
t
|
1
.
I
t
i
)
:

i
i

18" OR 15" CHANNEL 5I° LONG

———— i —— ————————— e

Fig. 1 - Brick Sizing Gange
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PAGE 4
1979-04

ALUMINUM MELTING AND HOLDING FURNACES - WORKMANSHIP

when a brick which has been set or placed
is disturbed or moved so that the bond which

has been formed is broken, it shall be remov-

ed and replaced as described above. Brick
with chipped edges or broken corners must be
reserved for use in the least critical areas
of the furnace.

4.2 Tapping Spout. If furnace leaks occur,

they usually occur in the area of spouts;
therefore, the proper installation of all
tapping, drain and thermocouple spouts is
of utmost importance. Experience has
indicated that when spouts are carefully
installed as outlined below, leaks are rare.
Install the spouts as follows: )

1. Align furnace steel panel in which
spout is located as specified on

Drawings No. D-081009-PE or D-085557-FPE.

2. Cut'an 18" x 18" hole in the wall
insulation.

3. Mount spout housing casting, Drawing
No. B-48136, on mounting frame with
bolts, springs and washers at four
corners of casting flange.

4. Asscmble spout refractory hole plug
tiles and spout insert casting in the
livusing casting and hold in place with
keeper plates and straps, bolts,
washers and springs.

5. Apply aluminum foil on the exposed
face of the insulation block around
the spout housing, covering an area
abnut 18 inches x 18 inches.

6. Install 18x18 inch Tap Hole Tile No.
L-48050. Align hole with hole in
plug tile and mortar into position.

7. 1nstall brick wall on both sides of
the 18x18 tile up to top surface
level, leaving the space void around
the outside of the spout housing
casting.

8.

10.

11.

12,

13.

4.

15.

16.

Wash coat all brick and tile surfaces
of the opening around the spout
housing casting with Plibrico Plistix
900.

Coat outside of spout housing casting
with Chrome Thermolith No. 292 Mortar
or equal.

Fill void space around spout housing
casting with Alcoa °*C-1" Castable or
egual to the top level of the 18xl18
tile. Be careful to work castable
under the casting to completely fill
the void space.

After the castable fill has set for
a minimum of 8 hours, wash coat the
top surface of the fill with Plibrico
Plistix 900 and continue construction
of the furnace wall above the apout.

Do not disturb spout until the
furnace is heated to the highest
temperature used during the initial
curing period. At this time, before
the furnace is cooled down, the
springs will be replaced by shims
and shorter bolts to rigidly secure
spout to the mounting frame.

Attach thce troughs.

Install spout liper tiles.

caulk the inner casting to the spout
housing with 1/4 inch ceramic fiber
rope and fibrous adhesive or equal.

Funnel pour o liguid mixture of
Chrome Thermolith No. 292 Mortar or
equal to fill the space betwecen
housing and spout castings. The
£ill hole is located outside the
furnace in the top of the spout
housing casting.

ARD 010766
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ALUMINUM MELTING AND HOLDING FURNACES - WORKMANSHIP

1. GENERAL
This is the Workmanship Standard for the

_ installation of a castable lining and

insulation in an aluminum holding and/or
melting furnace. It applies to work perform-
ed by the Installer's personnel. The
"Installer" may be plant forces or outside
contractor forces, but if the work is done
by a Contractor, "Installer” and "Contractor”
shall be considered as one and the same.

See Standard 26.1.2 for brick refractory and
Standard 26.1.4 for plastic and ram mono-
lithic refractory.

2. CONTRACTOR'S COMPETENCE

2.1 Competent supervision and labor shall
be furnished to install the refractory
materials specified for this job in a manner
satisfactory to the particular requirements
herein described.

2.2
standard shall have had actual experience
in installing refractories in aluminum
melting furnaces.

2.3 The Contractor's bid on these specifi-
cations shall include a history of the past
five years of his company's and his
supervisor's experience on aluminum melting
furnaces including the time, number of
furnaces and furnace locations. The proposed
supervisor's name shall accompany the bid.

3. INSPECTION

3.1 Sub-standard work or work judged by
the Owner's Engineer to be of inferior
quality shall be removed and replaced at
the request of the Owner's Engineer at no
additional cost to the Owner.

3.2 Those workmen who, in the opinion of
elther the Contractor's supervisor or the
Owner's Engineer, persist in the performance
of sub-standard work shall be replaced.

1.3 care shall be exercised in storing,
handling or moving castable refractory to
minimize damage or loss. Any loss shall boe

at Contractor‘s expense.

3.4 All shipments of material shall be
1inspected for loss, damage or shortage prior
to starting installation of refractory, and
this shall promptly be reported to the
Owner's Engineer so that replacement
material can be obtained.

3.5 <The Owner's Engineer will periodically
1nspect castable refractory installation
while in progress.

4. WORKMANSHIP
4.1 castable Refractory - General. A
castable refractory 1s a mixture of heat-

Note: This standard replaces the castable

portion of obsolete Standard 26.8.1.

.into a paddle mixer.

The supervisor directing work under this

resistant aggregate and heat-resistant
hydraulic cement. The overall behavior of
castable refractories and molten aluminum is
dependent -on the properties and proper in-
stallation and application of the materials
used. Unfortunately, some installations of
a satisfactory castable material have failed
because the manufacturer's instructions
were either disregarded or unknown to the
supervisor. Therefore, extreme care must be
::eg in the placement of castable refrac-
ries.

Prepare all castable refractories in accord-
ance with the following instructions:

The first batch to be mixed should have the
mixer walls wet. To begin a mix, one-half
to three quarters of the total amount of
water required for a batch should be poured
Then add the dry
castable in units of full bags. After the
castable obtains a uniform color upon mixing,
the balance of water should be added in small
increments until the correct casting con-
sistency is reached. The most important
factors are summarized as follows:

a. Store materials in a clean, dry area.

b. Use the proper amount of potablc water
as determined by the "ball in hand*
test.

c. Subsequent batches after the first mix
should have the castable mixed
thoroughly while dry, before the water
is added. Use respiratory protection
and chemical goggles for the dust.

d. Use clean mortar boxes, paddle mixer,
and tools.

e. Mix as close to the installation as
possible and quickly place in the
forms and tamp or rod to remove air
pockets.

f. DO not tamp excessively.
g. Do not trowel excessively.

h. Do not disturb after initial set has
begun (usually within 30 minutes
after water addition).

i. Follow the recommended schedule for
curing, drying and firing.

It is noted above that the mixing water and
castable material must be at a temperature
range of 50 to 75 F. Both water and casta-
ble temperatures in excess of 80 to 85 F
will induce a fast set. If mixed castable
temperature is below 50 F, excessive crack-
ing or bloating may occur during the curing
operations. Therefore, use the exact

amount of water specified by the manufactur-
er and make sure that the water and castable
material are at proper temperatures. This
work shall be closely supervised and is
subject to rejection by the Owner's
Engineer.

SUPERSEDES 1979-05
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A useful check or guide to the proper
castable consistency is the ball-in-hand
test. A ball of mixed castable tossed
152.4 to 304.8 mm (€ to l2-in.) in the air
should adapt to the shape of the hand when
it is caught. It should not flow through avoided as this will tend to weaken the
the fingers nor should it disintegrate or refractory castable by sealing the surface
crumble. of the castable with excessive water and not
permitting moisture to escape during dryout.
7o cnsurc formation of a good ball-in-hand 'An electric or pneumatic vibrator which does
consistency, working time and optismum : not d 1-3/8 inch in diameter can be
properties, the castable must be placed at used if permission is granted by Owner's
temperatures between 20-30°C (70-85°F). If Engineer. Excessive vibrating after the
the dry castable mix is hot from summer entire section has been placed shall be
hceat, it will be necessary to use cold avoided. The forms shall not be removed
water to reduce the temperature of the mix. until the end of a 24-hour curing period.
If the dry castable mix temperature is low :
from winter storage cold, it will be
necessary tc add warm water, or when pos-
sible place the mix in a warm room where air
can circulate around it for at least 24
hours before use.

Metal tamping tools are preferred because
wooden tcols sometimes leave large splinters
in the castable.

Excessive smoothing with a trowel shall be

During curing, all exposed castable surfaces
should be preferably covered with an im-
permeable sheet of plastic. However, if
this is not possible, damp cloths or bags
periodically sprayed with a fine mist of
water is acceptable. To fully develop the
Mixing of the castable refractory is best castable's hydraulic strength and minimize
accumplishied with a thoroughly clean steel chances of explosive spalling, the castable
mortar box and hoe; however, for most should be cured for at least 24 hnurs_
applications, this method is not practical between 20-30°C (70-85°F). lowever, if at
because of the time required to prepare any time the heat of hydration causes a
large volumes of material in this manner. section of the castable to generace steam,
A paddle mixer which has two or more blades the installer shall, in this case, remove

. N Do s cloths or sheets and apply a water mist to
;ozggé:zt:nmgx:gr::ggtaio:x;: :ie;?ceptable. the exposed castable. After the curing

period, the refractory may be allowed to
air dry almost indefinitely before heat is
applied to complete the drying and firing.

4.2 Tapping Spout. If furnace leaks occur,
they usually occur in the arez of spcuts;

therefore, the vroper installation of all
tapping, drain cnd thermocouple srouzs is
of utmost importance. Exper:cnce has
indicated that when spouts are carcfully
installed as outlined below, leaks are rare.
Install the spouts as foliowss

Mixing time is equally important as is the
use of the right equipment. If a castable
is not mixed long enough, & homogeneous

mix is not likely and more water would be
required to develop the proper workability.
With s paddle mixer, the haavier castables
should be mixed 8 to 10 minutes after
adding water, whereas lightweight castables
only need 2 to 3 minutes. Since the light-
weight castables require more water than
the heavier mzterials, the water mixes

more readily and the shorter mixing time is

permissitlc. 1. Align furnace steel parel in which

spout is located ar specified on
Drawings ho. D-081C09-FE oOr

All forms used shall be clean and impervious
D-085557-¥C.

to water. A good water-proof coating shall
be applied to all wood forms and they shall
be dampened before the castable is placed.
Steel forms shall be clecan and free from
rust or scale.

2. Cut round hole :.n wall insulation to
fit neatly around the spout housing.

3. Mount spout housing casting, Drawing
No. B-48136, or mountinc frare sartr

When the castable refractory is cast against
bolts. springs ird vasners at foor

insulating castable, insulating block or

insulating brick, the contact surface shall
oe scaled with aluminum foil, oc sealed

corners of cast.ng flange.

with an approved coatiny such as 4. Assemble spout refractory hole piug
Carbwrandum's QF~180FP or Johns-Manvillc's tiles and spovt insert casting in the
"Ci:ra-koto", tc prevent ahsorption of water housing casting and hold in place with
frow uh castable refractery, Care shall keeper plates and straps, bolts,
be taken sG that slivers from the &luminum washers ord s1'rings.
foil placed in the forms or other foreign
materials are not imbedded in the castable. S. Apply aluminun £2il on the expused
face of the insulation block around
0y b s 1 -, . - . .
Forms shall be filled as raridly as possible :?:utF?;'.:g:i}nj'laorzf;:: an area
without integraption unty! corplete. 16 the 4 T AR
e e s o eman” " 6. Coat actsile of ¥poul huning custind
: ' y rasulit. : i "
1f an emeryency stops the filling of the ::‘2 ﬁ:{ome Thermolith o, 292 Mortar
forms, the surface of the placed castable qua..
He da : s h - N
shall be dampcened and scored so that there 7. Install i8s1R inch Tap Hole Tile No.

Will b. some bonding when the {illing
operation e orevamed.

L-48050. Alien tole with hole in
plug tile and mortar 1nto position.
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ALUMINUM MELTING AND HOLDING FURNACES - WORKMANSHIP

. 8. 1Install brick wall on both sides of 12. 1Install spout liner tiles.
the 18x18 tile up to top surface level,
leaving the space void around the 13. cCaulkx the inner casting to the spout
outside of the spout housing casting. housing with 1/4 inch fiberfrax

ceramic fiber rope and fibrous ad-
hesive or equal. Asbestos materials

9. Wash coat all brick and tile surfaces should not be used.

of the opening around the spout housing

casting with Plibrico Plistix 900. l4. Punnel pour a liquid mixture of Chrome

Thermolith No. 292 Mortar or equal to

d ‘spout housin £ill the space between housing and
B0, e cor snorone : spout castings. The £ill hole is

casting with Alcoa approved lower wall located outside the furnace in the

rade of castable or plastic to the
zop level of the 18x18 tile. Be top of the spout housing casting.

careful to work castable under the
tely £il1 the void 15. Do not disturb spout until the
:;:2:?9 to completely furnace is heated to the highest
temperature used during the initial

curing period. At this time, before
the furnace is cocled down, the
springs will be replaced by shims and
shorter bolts to rigidly secure spout
to the mounting frame.

11. After the castable fill has set for
a minimum of 8 hours, wash coat the
top surface of the fill with Plibrico
Plistix 900 and continue constructicn
of the furnace wall above the spout.

closing Alcoa’s approach, and is not intended to be & recommendation

for any recipient other than Alcos. No warranties. guarantees or
of the methods, processes. products or procedures descnbe
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ALCOA

WORKMANSHIP

26.1.4

PAGE 1
1979-06

1. GENERAL

This is the workmanship standard for the
installation of monolith refractory, (plas-
tic and ram mixes) in aluminum melting anad
holding furnaces. 1t applies to work per-
formance by the Installer'‘s personnel. The
"Installer” may be plant forces or outside
contractor forces, but if the work is done
by a Contractor, “Installer®” and "Contractor”
shali be considered one and the same. See
Standard 26.1.2 for Brick Refractory and
Standard 26.1.3 for Castable Refractory
Workmanship.

2. CONTRACTOR'S COMPETENCE

2.1 Competent supervision and labor shall
be furnished to install the refractory
waterials specified for this job in a
manner satisfactory to the particular re-
quirements herein described.

2.2 The supervisor directing work under
this standard shall have had actual ex-
perience in installing refractories in
aluminum melting furnaces.

2.3 The Contractor's bid on these specifi-
cations shall include a history of the past
five years of his company's and his super-
visor's experience on aluminum melting
furnaces including the time, number »f
furnaces and furnace locations. The pro-
posed supervisor's name shall accompany the
Lbid.

3. INSPECTION

3.1 Sub-standard work or work judgec by °*%“e
dwner's Enginc ec to be of inferior onalaity
shall be removed and replaced at the request
of the Owner's Engineer at no additional
cost to the Owner.

3.2 Those workmen who, in the opinion of
either the Tontractor's supervisor or the
Owner's Engineer, persist in the perfor-
mance of sub~-standard work shall be re-
placed.

3.3 <are shall be excrcised in storing,
bandling or moving monolath refractory to
minimize damaye or loss. Any loss sha.i be
at Contractor's expense.

3.4 A}l shipments of material shall be
inspected for loss, damage or shortage prior
to starting installation of the refractory.
and this shall jpromptly be reported to the
Owner's Eng. weer s~ that replacement
material cau ne Obtained.

3.5 The vwner's Enuineer will periocically
1inspect monclitl. installation while 1in
progress.  This will involve removing

sections tO 1nspect knitting characteristics.

3.6 The Contractor shall be attentive to

the workability of the material he is in-
stalling. If the workability of the material
varies or is not consistent with good in-
stallation techniques, normaliy a workability
index of 28 to 32, “~ must immediately
report the problem t. the Owner Engineer.

4. WORKMANSHIP
1

4 Insulate the furnace completely before
attempting to ram any mrno!-thic material.
See furnace drawings for proper instruc-
tions on installing insulating materials.

After the insulation has been installed,
cover the entire surface of the exposed
surface of the insulation with 1/8" Fiberfax
paper This paper prevencts insulating
material dust from falling into the plastic
material either by the exhaust air from the
ramning hammers or from mechanical abrasion.
Use of refractory paper below *he metal line
also acts as a mlten metal barrier. Above
the metal line, any type ©O: heavy .paper or
even aluminum foil will worx. The insula-
ting paper or foi! shall be .nstalled using
liberal amounts o+ adhes.ve.

4.2 Lower Walls. The lower walls can be
rammed usSing en forms for support or,

in the case of some plastic materials which
tend to be less thixotropic or have greater
green strength than others, can be rammed
into place without forms and trimmed to
dimension by hand. When forms are used, the
wall shall be rammed 1/2 inct «ider than the
desired dimension. Aftir the forms are
removed, the extra material will be trimmed
to achieve a cunsistent monolithic hot

face surface.

when using forms, the vertical members shall be
constructed of 2 x § materisa'. Otherwise,
bowing will occur after the wall is three

or four feet tall. The wooden form wall
shall be held together at the bottom. This
can be accomplished by tack welding a

2" x 3" x 1/4" angle - . the furnace floor
plates to serve as an anchor. The floor
plates shall also be temporarily tack

welded to the furnace flon- deams to prevent
the angle anchors frre slipping. All welds
chall be removed, along with the 2 x 3° x-
1/4" angle before the subhearth is poured.

The vertical supports for the lnwer wall
forms shall be fabri.ated using two 2° x 6"
members back to baux. They shall be spaced
on 24" centers and held by * 2" x 6" silil
picce placed against the britom angle anchor.
The top of the wali sha . be constructed
with a 2" x 6" along the outs.de edge of the
vertical members This member shall be held
to the steel shell u.sinc 2" diameter all-
threaded rods spacred every °w to three
feet. The threaded rods can be attached to
the steel shel. sr'ng nuts welded to the
steel or attachec -, .r..Jirq holes through
the wall panels Afrer the wooden forms are
dismantled, the ruds shal’ h- removed and
the holes fil!.d with refcactory plastic
material.
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The togr ot the lower wall form shall be
highcr than the lower wall material so the
threaded rod holes are in the upper wall
material, and not beiow the metal line. The
forms shall be constructed such that when a
tloor is installed on the sidewall forms,

the “loor is at the correct clevation for
masons to ram the upper walls and roof. This
is shown in Figqure 2.

“he sides of the form shall be made with

2 x 12 planks cut to the proper lengths so
they can be added to the wall as it is
rammed. The planks shall be sprayed with an
.1 before installation. Holes shall be cut
in the planks around the tap holes and pyod
hole so alignment can be checked.

The lower wall material shall start on the
top of the steel floor plates. A lower
grade material, or cne that will react with
molten aluminum, shall not be used as a
starter course in this area since it can
cause problems if metal penetrates the
hearth in this location. An approved sub-
hearth castable is preferred. A key way
between the subhearth material and the side-
wall material is also good practice because
this provides a tortuous path for bleed out
material to find its way to the furnac
bottom steel. '

4.) _Tap Hole. The area around each tap
hole assembly should be rammed with special
care. An 18 inch square hold shall be cut

in the insulation around the female casting
and the casting shall be coated with Super
3000 mortar or equal rerractory cement befor®
the plastic ramming material is rammed in
tight. A pipe can be used to hold the tap
hole refractory tiles in place. The hot

face opening left in the furnace wall can be
shaped with a hand trowel after the forms are
rencoved.

4.4 Pyod Hole. The standard-pyod hole
through a furnace wall is constructed using

silicon carbide tiles in some plant in-
stallations. A pipe can be cut and placed
through the wall to hold the shapes in line
while they are carefully rammed into place.
Any cracks large enough to allow rammed
ma.crials between the shapes shall be
covercd with Fiberfax paper before ramming.

An alternate and mor. recent practice is to
lecave the silicon carbide tile out altoget-
her and form the pyod opening with a piece

of pipe. The pipe must be withdrawn after

ramming the refractory in place.

4.5 _Uupper wWall Anchors. The installation
of upper wall refractory anchors can be
different depending on thc choace of the
inctaller. One preferred method is to
install c¢lips for attacting the anchors by

we i 317y them to the inside of the steel

she |’ This does, however, reguire a lot of
adc *.unda. cutting of the insulation to clear
th: clips. .t is sometimes possible to

St ¢ the 1nsulation accurately enough to
minimiz: the amount of cutting required.
Another way is to extend thc threaded anchor-
«ng boles through the steel shell and fasten
with double nuts on the outside. The we.d-
1ng clip method has proven to be the most
desirable

Each row of anchors can be installed by
completing the rammed wall sliqhtly above
the correct elcvation. Using a rubber mallct
and protecting the refractory anchor with an
appropriatc piece of wood, the mason can
drive the refractory anchor into the rammed
wall. A typical refractory anchor can be
painted and used as a dusmy anchor to make
the impression in the refractory matcrial.
This will lessen the chance of installing a
cracked anchor. However, if dummy anchors
are used, particular care must be taken to
mase sure the real anchor is orientated to
match the dummy anchor impression. The
anchors are then hooked to the welded clips
or attached through the holes in the wall

of the furnace. The anchors are again
pounded into place using the rubber mallet
with wood protection. The space between the
anchor and the insulation must also be
rammed with plastic to make sure the anchor
is tight.

4.6 Vertical Walls. When ramming a
vertical wall, start at the hot face adge
with a whole slab of horizontal material,
and use partial, or pieces of whole slabs
to fill in next to the insulation. Ram the
material down at 30* to 45° from the
horizontal and toward the insulation tc
keep the hot face edge low and the

material tight against the insulataion.

4.7 Fla: Arch and Flue Skews. The flat
arch and flue arch skews can be rammed out
of plastic at the same angle as & brick
skew. A piece of aluminum foil shall be set
against the skew face and the arch rammed
into place using a wooden form. The foil
creates a broken joint which allows ulti-
mate veplacement with a pre-bricked or pre-
cast arch, for ease of maintenance. The
door arch shall be constructed of an
approved grade of plastic material, posses-
sing a high MOR at elevated temperature
(2500°F) (1370°C). If the material select-
ed has a tendency to sag under load, or has
a high thixotropic tendency, a special
refractory anchor hanginc procedure can be
utilized. This involves installing
numerous refractory anchor tile vertically
in the refractory arcn and suspending <he
tiles with 31/8" stainless steel rccés frco
the door arch steel. See Figure 1 for a
typical design showing this arrangement.

4.8 Plastic Roof. The plastic roof should
be installed trom the back to the tront for
most installations. The roof form shall
consist of 2 x 12 planks supperted by three
(3) four foot lonqg 2 x 6 ¢~1ble stringers
hung from the roof steel. wtandard hardware
1s available for hanqing. The roof shall be
formed to allow ar. 2xtra 1/2 inch of thick-
ness on the hot face. This material will be
trammed after the forms have been removed.
The complete form requires only two, four
foot sections, because after the second
section is rammed, the first section can be
dismantled and used for the third section.
However, complete forming is preferred in
most larqge furnaces.
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The roof material will usvally be of the
same matcrial as the upper wall material.

It shall be rammed horizontally and at a
slight angle down from the top. When in-
stalling an anchor, the anchor and clip are
slipped onto the roof's 3 steel I-beam,
pounded into place and the ramming continued.
The top of the rammed roof shall be con-
sistently shaved to the desired thickness,

9 Lz 12", whichever the design calls for.
Tal €xCesSs material can be reused in a non-
critical location. To speed the installa-
tion vl a refractory roof, it is desirable-
tu have one crew ramming from the back
tewacd the front, and a second crew ramming
the front arch and the roof from the front
towards the back wall. The front roof
section must extend toward the back far
enouyh to clear the combustion piping, which
is usually located above the first four feet
ol the roof. This is necessary because the
last section of the roof must be rammed

trom the top. When the forms are removed,
the holes left by the rods cupporting the
forms shall be filled with a high tempera-
ture refractory material such as Super 3000.

4.9 Venting Holes. After the upper and
lower walls, roof and flue plastic has been
placed, holes shall be poked into the i
refractory on approximately € to 8" square
centers with a 3/32° diameter welding rod.
These holes shall penetrate 1/2 the depth
of the refractory thickness to make sure
entrapped moisture can escape during cure.
when rcfractory installation work stops for
an overnight or weekend, a partly completed
wall shall be covered with wet rags which
in turn are covered with plastic to keep
the refractory material moist. Another pro-
ccdure is to cover the walls with plastic
shcet and spray occasionally with water.

Support Steel |-

\
ol

In some cases, it might be desirable to
shave a few inches from the incompleted
refractory surface before applying new
material. This judgment can only be made in
the field by making a simple test. This
test consists of pressing the old and new
materials together in the palms of your
hands. If the two parts can be pulled apart
without evidence of good knitting tendency,
then the two surfaces are not compatible,
and the drier surface in place should be
shaved back to equal moist material.

4.10 Material Handling. Installation of
plastic rammed material requires a lot of
labor. Experience indicates one laborer is
required for every brick mason operating a
ramming hammer. It is recommended that a
conveyor be used to convey slabs of

material from the front of the furnace to
the working area inside. Even with this
arrangement, it is sometimes necessary for
the brick masons operating hammers to wait
on material or they must ge‘ their own. The
operation outside of the furnace should con-
sist of laborers opening boxes of material
and separating them into pre-cut slabs prior
to feeding the slabs on the conveyor. A
wide spade on the end of a small air hammer
is useful in speeding the slab separation
operation.

4.11 Surface Finish. After the installa-
tion of the upper and lower walls, the roof,
tlue, arch and jams have been completed,

and the surface has been perforated with
3/32° diameter vent holes, the entire upper
and lower wall surface shall be scratched
to a rough finish using a wire brush or
currycomb to avoid surface spall. Phosphate-
bonded refractories areé to be covered with
plastic sheet nailed down or stapled.

Unless there is extremely low humidity,

no cover is needed for heat and air-set
fireclay refractories.

Typical Anchor Spacing
3% &, 1M1 Iok [+ Iy 1 1M% 6 '3
s - fed

Figure 1 - Typical Anchor
Spacing Design
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After the upper wall material
has been installed, fill this . 1 I
gap with plank spacers. This
provides bearing so that the
forms will still support the
wall after the lower soction
has been removexd for the . —— ?

hearth installation.
\ &2

Hool Ret ractory

Appropriate Height So Men Can
Install the Roof Material
A
-t >
Eg 2 x 12 Planks
U
[ / )
@ N .
Qe —
%2 $ f 4 Inch x 4 Inch
‘s ] T —\_ Support

h)

}_ 1/2" All Thread Rod

n

$ill Level

-
Ingide of FUrnace —————e—me—fgynd an H
Steel Side Panels £8
v
T |
Y 2 x 6 Studs on 24 Inch
=S Centers

Total Wall Thickness -
Plus 1/2 Inch

e/

I I

2 x 12 Planks

B
1 Remove This Portion of the Forms
and All Tack Welds for liearth
L Installation

Tack _/ Stecl Floor Plate j

1/4 x 2 x 3 Angle of Furnace

Welded to Furnace Floor

Fiqure 2 - Cross Section of Forming
for Side WwWalls
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Engineering Standard 26.1.8
ALCOA Materlais and Standards Section- Pittsburgh PAGE 1
INSTALLATION OF LARGE BLOCK REFRACTORY LINING AND INSULATION 1981-11
WORKMANSHIP
1. GENERAL tolerances in order to reduce joint thickness

This is the workmanship standard for the in-
stallation of a large block refractory lining
and {nsulation in an aluminum holding and/or
melting furnace. It applies to work performed
by the installer's personnel. The "installer®
may be plant forces or outside contractor for-
ces, but {f the work is done by a contractor,
"installer” and "contractor® shall be consid-
ered as one and the same. See Standard 26.1.2
for bvbrick refractory, Standard 26.1.3 for
castable refractory -and Standard 26.1.4 for
plastic and ram monolithic refractory.

2. CONTRACTOR'S COMPETENCE

2.1 Competent supervision and labor shall be
¥ofnished to install the refractory materials
specified for this Jjob in a manner satisfac-
tory toc the particular requirements herein
describead.
2.2

The supervisor directing work under this
standard shall have had actual experience in
installing refractories in aluminum @melting
furnaces.

of the methods, processes, products or procedures described or

n-mnmomlrd herrin

closing Alcoa’s approach, and is not intended 1o be a recommendation
for any recipient other than Alcoa. No warranties, guarantees or repre
sentations, express or implicd are made as to the utility or effectiveness

2.3 The Contractor's bid on these specifica-
tions shall include a history of the past five
years of his company's and his supervisor's
s experience on aluminum wmelting furnaces in-
Scluding the time, number of furnaces and fur-
S nace - locations. The proposed supervisor's
name shall accompany the bid.

23
£5S
<8 E
-~ O
°v'§ g
85 &
£¥c¢s
g56=- 3. INSPECTION

SEdg: spectio
EXEE>3.1 Sub-standard work or work Jjudged by the
EgE£440wner's Engineer to be of inferior quality
ESS935 shall be removed and replaced at the reguest
SES52%0f the Owner's Engineer at no adoitional cost
-5.:E-§:§to the Owner.
»_Sgk
Er o Ey3.2 Those workmen who, in the opinion of
&go.‘g;e.\ther the Contractor‘s supervisor or the
§e'§'_§€0-ner's Engineer, persist in the performance
v § 33 ¢0f sub-standard work shall be replaced.
£ - -
- -
:E._:-‘:gs 3 Care shall be exercised in storing, hand-
23 ;2gung or moving large refractory blocks to min-
Stcg timize camage or loss. Any loss shall be at
585 g¥contractor's expense.
el
Eg%si .4 All shipments of material shall be in-
"'_,5 g;" spected for loss, camage or shortage prior to

£ e8 'starting installation of refractory, and this

shall promptly be reportec to the Qwner's En-
gineer. s¢ that replacement material can be ob-

tainea.
3.5 The owner's engineer will perfodically
inspect the block refractory installation
while in progress.

4. WORKMANSHIP
4.1 8lock _Refractory - General. Large
retractory blocks have been made to close

and to provide accurate "building blocks* for
furnace construction. It shall be this con-
tractor's responsibility to check the dimen-
sions of the blocks to insure they conform to
the drawings.

4.2 Lowerwall Insulation. Insulate the low-
erwa area of the furnace to a height equal
to the top of the lowerwall block as per the
drawings.

After the insulation has been installed, cover
the surface with either aluminum foil or 1/8
in. fiberfrax paper using insulating block ag-
hesive. The lower ares where the starter
course is to be cast aust be covered with foil
or approved coating o prevent absorption of
water from the castable.

4.3 Starter Course. The starter course is to

be formed. and cast as per Alcoa Standard
26.1.3. Extreme care is to be used to insure

the starter course is level, true and smooth
in order to set the lowerwall blocks. Errors
in the starter course will be multipliea as
courses of block are installed. It shall pe
this contractor's responsiblility to correct
errors in the starter course by grincing,
chipping, filling, etc. to insure an accurate
base on which to set blocks.

4.8 Special Equipment. A small- fork truck,
preferably electric, 1s required to handle anc
install blocks within the furnace. The fol-
lowing specification is given only as a guide-
line with actual requirements to be discussed
with the owner's engineer due to variations in
furnace size and block weights:

8) 4000 to 6000 lb. capecity cushion tire
electric walkie or rider stacker fork
truck. ~--

b) 24 in. load center capacity.

¢) Hinimum ]1ift height - 11 to _12 ft.

d) Carriage to allow forks to open to a
maximum opening of 37 in. outsige to
outsidge gimension.

e) Fork length - 16 to 18 in. with sguare
cut ends.

f) Carriage to be equipped with side shjf-
ter having approx. é in. lateral
movement.

9) HMast to have both forward and backward
tilt capability of spprox. 8 degrees.

4.5 Lowerwalls. The corner blocks Snall be
placeg rst to provide a vertical and hori-

zontal base from which the sldewalls and back-
wall are built. The procedure for installa-
tion is as follows:

1) Place corner block in position on star-
ter course - unmortared.
2) Check block faces for plumb and top for

level.
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3) 1f shiaming is required, this is to bde
done using round steel flat washers of
various thicknesses or egual.

4) Remove block, shim and replace. Check

for level and plumb.

Repest as necessary.

5) After proper plumb and level has been
obtsined, remove block, mortar starter
course, carefully replace sghims and re-
set block. Check to insure block is
tight  against insulation and is plumb
and level.

The lower sidewall blocks are placed using the
same procedure. Ffor the backwall, stretch a
stringline between the tops of the corner
blocks. The line is used to establish the
elevation of the backwsll blocks. After s
block has been set unmortsred, checked for
level and plumd and shimmed as required, the
block {s to be removed and both the wmating
face with the adjacent block and the starter
course is to be mortared. The block is then
Teset and checked for plumb, level and tight-
ness to the insulstion and the adjacent
block. The side shifter, prydbar or a porta-
power with s kicker bosrd can be used to push
dblocks together to insure full, tight Jjoints
of 1716 to 1/8 in. thickness nominal with a
maximum thickness not to exceed 1/4 n. 0O
NOT fJeck directly egainst the block surface.

piece of wooo (approx. 1 x 4 or equal) shall
be used between the jasck and the block.

For the sidewall, plece the block closest to
the door in its approximete position. Check
for plumb ang level and shim as required.
Leave this block set unmortared. Stretch a
stringline between the top of the corner block
anc the top of the end side wall block.
Again, this line is used to establish the top
elevation of the blocks. Place the sidewall
blocks starting at the corner block working
toward the door end.

when the next to last sidewall block is to bde
placed, remove the end block end finish the
wall using the above procedures. Repeat this
proceduyre for the opposite sidewall.

The fork truck slots in the bottom of the
blocks are to now be filled with molten metal
contact quality plastic. The key slots be-
tween blocks end the voids between blocks
where tap holes, drain holes or spaces where
blocks are not used can now be filled. These
volos shsll be filled using either plastic or
caestable as per the drawings and the owner's
engineer's instructions using Alcos Standerds
26.1.3 and 26.1.4. .

4.6 Upper Wall Insulstion. Insulate the re-
maining upperwas areas of the furnace as per
the drawings. Remove all loose particles of
insulation on top of the lowerwall blocks to
provide a clean base for the next row of
blocks.

4.7 SelE!blnd. The bellyband blocks are
placed using the same procedures used in plac-
ing lowerwall ©blocks. Both sidewalls are
typically placed pefore plascing the bellyband

blocks in the backwall.

After placing all bellyband blocks, any voids
between blocks and the fork slots are to be
rammed using molten metal contect quelity
plastic per the drawings and owner's engi-
neer's instructions.

4.8  Upperwslls. The upper sidewall blocks
are to be placed using the same procedures as
in pleacing the lower sidewall and bellyband
blocks. R smsll portadle scaffolo shall be
used to assist in providing adequate access to
the upperwall block rows for shimaing and mor-
taring the blocks.

The sidewall blocks are typically placed
before placing the backwall blocks and flue
sideblocks, if used. Any voids between blocks
and the fork slots are to be filled with
upperwall quality plastic per the darawings and
the owner‘s engineer's instructions.

NOTE: Some bdlock furnace designs may reguire
Tnstallation of backwall bellyband and upper-
wall blocks before the sicewall blocks. -This
standarc is to be used as & guide witnh final
installation instructions per the drawings ano
the owner's engineer.
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For Inteenzt Company Use Only -~
No: To Be Distriputed Quitside The Company

‘ MATERIAL SAF!:TY DATA SHEET

40
(7S HAZARD CHARACTERISTICS No.
VY OFummable  [J Combustible ToxicBy: .| PRODUCT , ASBESTOS
ALCOA O Corrosive O explosive _ &2 ingestion
O water Reactive [ Radioactive & inhalation PDhc:n.e :%_ 03-28
O Oxidizer 3 Chemically Reactive 0O absorption ate:
Section |, MATERIAL DESCRIPTION
Materal Name: ASBESTOS
Chemical Name & Formula: Chrysolite (H Hgssxzog) and Amphibole
Other Designation: Amosite

Corporate Stock No.:
PManufacturer:

Section1l.  INGREDIENTS % HAZARD DATA

Chrysolite (Serpentine Asbestos) L 8=hr. TWA* (OSHA)

livdrated Magnesium Silicate (95% of commercial asbestos ’ 2 Fibers/cc of air which

is this type) are greater .than 5 microns
' length.

Aumplilbolc Asbestos - Silicates of iron, calcium and - OSH:rc:il:?zaIl;V. 10 Fibers

magnesium with little water. GCrey-brown color. P

Fibers have harsh, brittle acicular texture.

*0SHA has proposed this valu
be reduced to 0.5 fibers/cc.

Section 11, PHYSICAL DATA
Physical Form: Fibrous minerals
Boiling Temp.:

Freeze-Melt Temp.:

Vapor Pressure:

Evaporation Rate:

Specific Gravity:

Density:

“Solulnlity In Ho0™:

Color: Creyish-vhite fibers
Odor:

Secuon V., FIRE AND EXPLOSION DATA
Flashpoint Auto-lgnition Temp. Flammability Limits in Air . | Lower
Non-combustible

Upper

liighly resistant to hcat and fire.

Section V. REACTIVITY DATA

Chrysolite: Resistant to degradation by alkahne attack.

Amosite: Heat resistance superior to chrysolite.

Crocidolite (Blue): More resistant to acid attack than the above two. These asbestos

materials are stable and relatively inerg. In some situations, asbestos can maintain
its integrity at temperatures up to 1700 C (3092F).
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No. 40

Seetion VI, HEALTH HAZARD INFORMATION I TLV 1WA (8 UR) Z fiber/cc 5 pw lengeh

e heatth hazard with asbestos arilies from minute fibees which have been statistically
shown to have produced lung cuancer in asbestos workers after prolon.ged exposure.

Ashesites tape, especially when unsized, will shed fibers on handling. Tape must be |
laundled in such a way Lhat the rate of air-vorne fiber generation and the ventilation
provided interact to xcep the 8 hour TWA and ceiling concentrations below the established
tepal Limie.  PMant aic sampling and analysis are required to insure confursance.
wespirntory protection is required for conditions in which the 8 hour TWA or ceiling
concentracions is excecded. CGood hygiene practices should be obscrvcd to avoid ln;,ustion
Vol asvestos Cibers.

Inpestion of asbestos wmay lesd to cancer of the digescive trac:. Suspected exposures
ziould be reported to the Industrial Hygicne Department. Special concern exists during
denolition and delagging work which may release large quantities of asbestos dust in

the air. Asbestos is a progress disease which may develop fully in 7-9 years and cause
death as carly as 13 years afrer first exposure.

Section VI, SPILL, LEAK & DISPOSAL PROCEDURES .

Wear dust mask, gloves and disposable paper suit when working in area having excessive
asbestos dust concentration. Contact Industrial Hygiene group for air monitoring. Scrap
asbestos should be disposed in sealed plastic bags in steel drums. Drums must be marked
with special asbestos label and shipped to approved disposal site.

For clean=-up usc special vacuum sweeper to avoid air or va:er-borne hazards from minuce
asbestos [ibers.

S'-cuon Vill. SPECIAL PROTECTION INFORMATION

tGeneral ventilation and local exbaust ventilation must be adequate to keep asbestos

1 'lber concentracions in work place air below the TWA and ceiling TLV limits. Use NIOSR
{pproved respiriatory protection where the TLV concentration is or may be exceeded.

The seteetion of appropriate respiratory protection (dust mask, sclf-contained briathing
apparates, supplicd-air resplcator, cete.) should be based on the actual or potential
coneentration present.  Respiratory apparacus is required for worker protection under
conditions in which the 8 hour TWA is exceeded. It is suggested that workers regularly
handling large amounts of asbestos should frequently launder outer work clothing and
should shower after work before changing into street clothing.

Section 1 X, SPECIAL PRECAUTIONS & COMMENTS .
bust mask and disposable coveralls must be worn when working with asbestos. All con-
Laminated disposable clothing and asbestos containing wastes must be placed in scaled
niastic baps and disposed in steel containers.

Aslueilos workers who arce also smokees have.a substantially increased bealch risk from
, lune cancer from asbestos exposure as compared to non-smokers.

U.O.T. Requirements

ORM=C u » - - -

_St.cnon X. REFERENCES

ALSIMMa.: D2100 Other: (1) Journal of Hazardous Material
Chemicat Absteacts No.: Vel. 3, No. 2 (1979) 125-147
CMA Chinsecat Safety Data Sheet No.: Ruview of Asbestos Subscltutes
N:PA Guides No.: . In Industrial Applications
NEC Data Shects: (2) ACW Safcty Data Sheet

Supphier Product Literature:
t)chcr: Pg. 545 OSHA Manual 2206, Subpart Z 1910.1001
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IX. GENERAL AND SPECIAL CONDITIONS

A. GENERAL CONDITIONS

The General Conditions, which are attached hereto, are

hereby made a part of these Contract Specificatioms.

B. SPECIAL CONDITIONS

1.

This Contractor shall be required to sign or initial each
page of the Contract Specifications and each Contract
drawing. The Owner will also initial each page of the
Specifications and each drawing. These initialed

documents will be filed in the Owner's field office at the
job site and will be used as a basis of determining any
additions or deductions to the original Contract prices.

As such, this initialed set serves as protection for both
this Contractor and the Owmer.

The Owner will keep a record of all Specifications and
drawings issued to this Contractor. Void drawings shall

be returned immediately after revised drawings are issued.
All drawings shall be returned with a letter of transmittal
listing all drawings returned. Returned drawings shall not
only include drawings which are still intact, but also any
drawings which may have been torn, mutilated, or partially
destroyed. All drawings and Specifications shall be
returned by this Contractor at the completion of this

work before final retention will be approved for payment.
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In these Contract Specifications, the following words shall
be understood to have the significances stated for each:
a. The word "shall" signifies an action required of
this Contractor.
b. The word 'may” signifies an action which is optional for
this Contractor.
c¢. The word "will" signifies an action by either the
Owmer or bthers.
d. The word "approved" signifies that the exact details of
the Contractor's method or material must be approved
by the Owmer.
e. The word "acceptable'" signifies that the Contractor's
method or material must be acceptable to the Owmer,
but the exact details or performances may vary to a
certain extent. | |
Substitutions by this Contractor for material specified by
manufacturer's trade name will be considered only when
the proposed substitution shall be submitted in writing
with the Contractor's proposal. The Contractor shall show
the trade name and manufacturer of the proposed substitution
and the price difference (if none, so state) which shall be
‘made in the bid price if the substitution is approved. The
Contractor shall include the necessary information for the
Ovner to properly evaluate the proposed substitution. The
Owner will approve or disapprove the substitution prior to

the execution of the Contract. After the execution of
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the Contract, no substitutions will be considered.

When extra work is done under General Conditionms,

Article 3, Paragraph C- (5), the equipﬁent referred to is
power-operated equipment (including power-operated tools
and burning and welding equipment); and no payment will
be made for small hand tools, slings, mats, etc., since

such tools are normal job equipment.
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