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*Assuming shear load only thru the minimum section, the required thickness
may be calculated by the formula:

R
0 A {= P where ¢t = required thickness of lug, in.
] b¢ 2S (R-D,/2) P =load, 1bs.
S = allowable shear stress, psi.
See page 440 for design of weld and length of lug.
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For weld proportions used in practice, this variation may be neglected. 7 # &'

In a parallel weld, the maximum shear stress is across the throat of the A an L /‘ Eb

weld where the area is 0.707{. Hence the shear stress on the side of the

weld is 0.707 times s, max, and the .
permissible load per linear inch is 7- 7/) E g /
0.707t times 11,500, or 8,130¢ Ib. '
This is the same capacity as that A §

found for a normal weld. However,

when the external forces are not col- FAZ‘{‘Q,/ M /—@

linear, there will be bending in the
weld and the permissible load should be reduced 20 per cent to 6,400t },}( Q ""‘“z

This value has been used in computing the values in Table 28. -

TaBLE 28.—ALLOWABLE Loaps oN MiLp-sTEEL FiLLer WELDS / é
.. O,

Allowable static load per linear inch of weld, 1b

Size of weld,

in Bare welding rod Shielded are

Normal weld | Parallel weld | Normal weld | Parallel weld

by i 1,000 800 1,250 1,000
&by & 1,500 1,200 1,875 1,500 .
W by | zow 1,600 2,500 2000 ¢
5 by 5 2,500 2,000 3,125 2,500
‘ i byi 3,000 2,400 3,750 3,000
3 by} 4,000 3,200 5,000 4,000
f byt 5,000 4,000 6,250 5,000
$ byt 6,000 4,800 7,500 6,000
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Date &! 4./ @6‘ Load géi@_‘_ @475 j

{ } Check if Load Test was by Vendor and attach the certificate

Satisfactory Load Test Witn Aﬁe by
Signature (of Load Test Wltnesgf\“/ j
2 2 s,‘/

Notes or Spec1al Informatlon

SEE PAGESG 2B, TARDLIE 4

w37 FOR CALCULATION ¢
f’** & 39, ul FR TEST A/ee/wwmm,r AX) D

OO N VANRZSZ ANDREN. 5

m /%\/""

/

LoF 7NE DEVICE ([ T0P L0 7Lf | ARSEMRLY DG,

@ TS Dcuming /S A

A

AAA’?“ OF THE ENGCrNEERING NUTE ),
1) LITER RUBELE CHAMEBER INSIALLA TIOK)

THE A MINOSY DETECTOE HALL
MD-ENG- D75



I JL/7EE HIEBLE CARUEER TR L 7EST, @MW::‘/ """""""""
Rl SEETHT Qsz @), 24 OF
i | | j |
,,,,,,,,,,,,,,, N e * : .
@CHN/CAL 41 40.0
Rl TERIA al
o | |
B v\!&"z’c’%{}“ OF TRAN §/‘é‘:>,ﬂ«/ »;7;) |
@:@Jﬁﬁfg [65 3 ’A:
&=19 | 14.500
1
| o | 24.3
N @mmcr (sc/aZ@U STOPPAGE ) Tl [T , = |
/ s g 9ravt @ﬁ """" 5.9034 | ~ . ]A\d:
| ‘ 3 Y QCCCZ&S’KQ A QD {,’ N \ 7.5 TON CAP. /%\ >@ | F -
! LT Tlaml 1 | 4\
o @ 7@@7’ LOAD (/ 5) 67"(/ 25‘) ! ) N O\
| I N |
SRR WHC?/CE /29. FFPMI%@ v OMINAL SLU INGS SPAC
el B8 | LTS 5 ,
7Z‘S/ C@AZ} - Wﬂ@ : . No: ES 59441 / | | | N
| - ' |
: ©) | \ ‘ / fo—t- 1.000
B ‘ i
ar «:AP sckBN) 6-(- Al/x@n;- | ﬂ o I Rl = |
i l 7 % L ’ : I ‘ a0 . | 0.25° :
e &%ws“ LAt \crzEe | / | 19 il e A
)P?/Aagﬁﬁcﬁ ‘ A | THIS DIM. T |
o : Agﬁlﬁé \ Ni/ / NO LESS THAN 19 e S
| \ TEST LOAD e SR
AR | y é 1s.
, v e A ‘ | | V | v i
%'/ M '02(‘ ‘:‘:’/ —17.409 _ B : ’
- \' el " A e \
\ / § ELEVAT|ON VIEW __ i [ —z= WH £X HD‘
. (AR AN | cckEW
sﬁgif-’m} e See 10
’ S DR ~ KA,
L = = \?ﬁjg/%%”“~§ iby 1P LIFTER




]

(5.60 )

1/4
174

!
.38 ——I( 1.00 )!—

2.30

— ——4

|
[
1
|

L—————( 3.463 )—————J

1/4
174

oe—— ( 3.00 ) —= (

.75 )

DRAWN DATE
REV DESCRIPTION
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— SHACKLE, BOLT TYPE ANCHOR, CROSBY
7 N 3 COML 3/8 NOM. SIZE, 3.35 TON CAP. #1019490 1
MB-435218 | PLATE 1 B
\\ /) 1 | MB-435217 | PLATE 1
< ITEM| PART NO. DESCRIPTION OR S1ZE ary.
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Flammable Gas Approves work | Any use of flammable Approves
Hazard in Flammabie® gas or mixtures Notify * | all Flammable
Gas Class 1 or 2 Gas
areas. installati
Table 2 continues.
Designated Department | ES&H Review PPD Division
PPD Approver Head for use as ES&H Head
Hazard threshold part of an Department
(Who Approves) Experiment
he——
Hazardous and Toxic Approves Any toxic / hazardous | Approves Notify for
Substances direct handling { materials planned all abatement Direct Handling
written or used work. & Abatement.
procedure in
advance of
work
Hydraulic Systems Fermilab designed or modified
systems require review. Notify
(PPD Engineering Approver)
Lasers Any work with a Class 3b or
higher laser. Notify Use of any laser Notify Notify
(Laser Safety Officer in ES&H)
Machining and Approves any Notify for work
Grinding work with with hazardous
‘| hazardous materials.
materials.
Magnetic Field Fringe fields over 1 kilogauss in Any time average
Hazards air extending over 1 cubic foot. | Notify exposure of
P ial mechanical mo t people to 300 or
due to magnetic fields. more Gauss
(PPD Engineering Approver) S 3
Mechanical Equipment | Work with a mechanical system over 3 tons supported Always notify.
b that has the potential to release | Notify above floor
" stored energy in excess of Must approve if
60,000 foot-pounds. over 10 tons potential energy
(PPD Engineering Approver) release is above
Work with unguarded rotating 500,000 fi-lbs.
machinery. Notify Moves faster than Notify
(PPD Engineering Approver) 5 feet per second
Noise Hazards o Approves if
more than 8 hrs Notify
work in an area
above 85 dbA.
Other Work Continuous work in temperatures
Environments above 86 degrees F or Notify
below -25 degrees F.
(Immediate Supervisor) .
Oxygen Deficiency Work in ODH-1 areas. Approves work | Aay use of oxygen Notify for
Hazard in any area displacing gases ODH-2 work.
(Immediate classified as
Supervisors) ODH-2 ot
higher
Pressure or Vacuum Following test,
Vessels and Systems All pressure vessels and vacuum | Notify Review of all vessels { Notify approves operation
vessels require an engineering of all pressurized
review. systems >200
SCFH & ali
( PPD Engineering Approver) vacuum systems
> 35 cubic feet
Radiation Work in a High Radiation Area, | Notify Notify ES&H Notify
on Class 2-5 objects, with Any sources or rad. Section and PPD
activated liquids, depleted Uy, or materials used, ES&H before | -
inated objects, requires a sources embedded in | moving a source
Rad Work Permit (RWP). detectors to another
- (PPD Radigiion Safety Officer) . building, o
Repetitive Motion or All repetitive assembly work

PPD Operating Manual
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' BUBELE CHAMEBER ASSEMELY snd RELATED
r Sy EQUIPMENT NEEDED rof 7HS _

SIGNATURE LIST OF WORKERS INVOLVED IN THIS TASK

My supervisor has reviewed this Work Plan & Hazard Analysis with me and I understand the hazards
and required precautionary actions. I will follow the requirements of this plan or notify my supervisor if
I am unable to do so.

Name (print) ID# Signature Date
-
— PPD Operating Manual PPD_OPER_004/15
~—— Rev. 8/18/2004
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and
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. PPD Implementation
of
Integrated Safety Management (ISM)
and
Fermilab ES&H Manual (FESHM) Chapter 2060

L Introduction

This document describes the PPD Implementation of ISM and FESHM 2060.

Within PPD our focus is work planning. A hazard analysis and mitigation of the hazards is a natural
part of this planning. Approval of the work and notification of supervisors about work plans is the
standard procedure. A review of completed work to improve future work should be a part of our
standard practice. Throughout the rest of this document, the term “Work Plan/Hazard Analysis" will
be used to summarize this process.

This implementation is not intended to chalienge the competence of trained and experienced people. We
are working towards safety performance at a new level where more eyes on the hazards and mitigation
of the hazards are needed to find and avoid the more exotic problems. We also need to be alert for
accident situations stemming from several ordinary hazards working in concert. "More eyes" includes
writing Work Plan/Hazard Analysis, having the written plan reviewed by experts in some cases, having
every individual on a work team read and sign the written plan, and having the approved written plan
distributed to the next level in line management.

This implementation is intended to follow FESHM 2060. Instead of references to FESHM chapters or
to CFR (Code of Federal Regulations), this PPD document attempts to collect the full set of FESHM
2060 guidance and other special PPD concerns in terms of simple phrases for easy everyday reference.

PPD Operating Manual PPD_OPER_004/2
Rev. 8/18/2004
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This document provides guidance on the following:
e When is a written Work Plan/Hazard Analysis required and who writes it?
e When must a written Work Plan/Hazard Analysis be reviewed and who reviews it?

e  When should line management be notified about Work Plans/Hazard Analyses?

Generally, we all fall into two categories:
» Developers of Work Plans/Hazard Analyses, including:
¢ Individual workers,

recognizing that we all act in this capacity each day.

e Supervisors, Group Leaders, Task Managers for T&M and Fixed Price work, and
Detector Sub-project Managers.

o Usually a team of individuals and supervisors will collaborate
to write a Work Plan/Hazard Analysis.

o Supervisors have a special responsibility to ensure that
Work Plans/Hazard Analyses are written when required by this document.

> Reviewers of Work Plans/ Hazard Analyses, including:

o Task Managers for T&M or Fixed Price work B
Service Contract Coprdinators e Dcleted

PPD Approvers (defined in Section IV below)
PPD Department Heads

PPD Project Managers

PPD ES&H Review Committees

PPD Division Head or designee

PPD Operating Manual PPD_OPER_004/3
Rev. 8/18/2004



ll.. Responsibilities of Individuals

¢ "Line Management Responsibility for Safety” includes everyone in the division. We are all part of
the "line". It is expected that individuals will follow the Integrated Safety Management (ISM) core
functions for every task. These functions are:

Define the work

Analyze the hazards associated with the task(s)
Take action to mitigate those hazards

Perform the work within the hazard controls
Provide feedback to allow improvements

In your daily work, you should use these five core functions as your work guide.

¢ PPD requires a written Work Plan/Hazard Analysis for employee tasks if:
¢ Your task involves two or more of the hazards in Table 1.

Note: your judgement is required. For example, PPD does not expect a full written hazard
analysis if you are working on a ladder 6 feet above the floor and there is an electrical outlet
nearby (this is not an electrical hazard). PPD does expect a full written hazard analysis if you
are modifying a pressurized system from a ladder position 6 feet above the floor.

If there are two hazards due to faulty equipment, e.g. a frayed electrical cord, PPD
expects you to fix the hazard before beginning the task. Do not write a hazard analysis.

Contact your supervisor for help if you have questions.

e Your task involves one of the PPD High Level hazards in Table 1.

Note: your judgement is required. PPD expects you to be on alert for all hazards. PPD
does not expect you to consider every potential hazard as a "high hazard". Contact your
supervisor for help if you have questions.

e Your task involves construction or decommissioning activities as described in FESHM
7010 “SUBCONTRACTOR CONSTRUCTION SAFETY PROGRAM”

¢ You should work with your supervisor to develop a written Work Plans/Hazard Analysis when
required. Usually a team of individuals and a supervisor will collaborate to write the document.

¢ You should read and sign the Work Plan/Hazard Analysis before performing the task.

PPD Operating Manual PPD_OPER_004/4
Rev. 8/18/2004



Table 1. List of Hazards and thresholds indicating "high-level” hazards faced by individuals in PPD.

Hazard
;If ;our task has TWO hazards, write a Work Plan/Hazard Analgsis:

Chemicals

Use of materials that are flammable, combustible, corrosive, reactive, toxic,
caustic, or poisonous.

Use of any material that because of the quantity and/or manner it is being
used is hazardous to the health of the worker

Occasional use of small (500 ml) of prod
chemicals available from the stockroom.

Any work with new chemicals synthesized at Fermilab.

or other

"High-Level" Hazards

If your task has ONE -fevel hazard, write a Work Plan/Hazard Analysis

‘Work with solvents, reactive or corrosive chemicals in large amounts or in
a poorly ventilated area.
Work with poi 1 Is (e.g. plating cyanide).
Work with highly reactive chemicals (e.g. battery acids, metal cleaning sclutions
containing a high % of hydrofluoric acid).
Work with known carcinogens or cancer-suspect agents (¢.g. benzene,
methylene chloride, chioroform, etc.).
Any work with explosive chemicals.

Computers in Systems that Protect People, Property, or the Environment
Always a high level hazard

Computers used as an essentia} element of any system that is necessary to protect
_people from serious harm, to protect the environment from significant impact,
or to protect property the loss of which would have a serious impact on our
mission. P ble logic llers would require a_review.

i~}

Confined Space Work

Work in a space that has limited or restricted means for entry or exit.

Work in a “Non-Permit Required Confined Space” or a reclassified “Permit
Required Confined Space”

Entry into a "Permit Required Confined Space”

Crane, Hoist, & Forklift Use
Any material handling using these types of equipment (e.g. “standard” crane
or forklift operations where a load is being lifted within the rated cap ity

Work where exceptional care is required due to size, shape, or close installation
1 of a particular foad.

using approved lifting fixtures and devices).

Lifts involving prototype or non-approved lifting devices and fixtures.

Cryogenic Equipment or Systems
Working with solids, liquids, or gases colder than -150 C.

Working with more than 200 liters of cryogenic material.

Decommissioning & Dismantling
Removing only a single piece of utilization equipment

Removing atilities or services from a building or experiment at the end of its life
cycle

D ling experiments and removing walls are high level hazards

Electrical Power
Tasks during which workers are likely to be exposed to voltages, currents, or
stored electrical energy of sufficient magnitude and duration to startle or
injure if shocking, arcing, sparking, or heating should occur.
130 VAC or less line to neutral or ground, and primary current is limited to
30 amperes or less by circuit breakers or fuses.

Work activities near or on exposed electrical conductors, circuits, or equipment that
are or may be energized and where there is a potential for arcing, flash burns,
electrical burns, or asc blast.

Any work on an AC electrical power distribution system.

Ali “hot” work (work on energized electrical systems).

Work on capacitors with stored energy in electrical distribution systems.

Work that will generate a WASTE product with a chemical that has a flash
point below 140 degrees F, a pH below 2, a pH greater than 12.5, or
which contains any toxic sub (see MSDS).

Electronics

Work involving a single electrical source, where voltages present in the Work activities near or on exposed efectrical conductors, circuits, or equipment that
equipment exceeds 50 volts or the dary are not individually are or may be energized and where there is a potential for arcing, flash burns,
power limited to 50 volt-amperes or less. electrical bumns, or arc blast.

Any work with ial el ics or with ef modified at First-time, ded operation of ial el or with el

Fermilab, particularly in the prototype stage. modified at Fermilab.

Environmental Any work that will generate ‘meore than § gallons of regulated waste.

Any work with chemicals where a spill is possible and likely to get
into the environment (e.g. drain or ditch nearby).
Work that will generate a mixed (radioactive + regulated) waste.

Excavation and Digging
Trenching or excavation less then 4 fect in depth.

Digging deeper than 4 feet.

Digging into a radiation shield berm.

Any excavation that could become a confined space due to changing conditions.
Any digging (even by hand) where utilities or unsanitary conditions may be

Fall Exposure

Work from a ladder at 6 feet or more above the floor.

Waork from a scissors lift

Work on low slope roofs (less than 4" rise in 12" horizontal).

Work at 6 feet above floor without guardrails.
Work from an articulating lift device (e.g, a "cherry picker" or similar lift).
‘Work on high slope roofs.

Any new use of scaffolding, includi ti

Feald:

of the s

"First time use" of new equipment

Potential hazard with any first time use of mechanical or electrical
Equipment if a significant injury could occur.

Consider ergonomic issues. Ergonomic issues are described in the “repetitive
motion” box.

First time production work with new equipment designed or modified at Fermilab if
a significant injury or property damage potential exists.

Examples: start of production with a large new mechanical machine is a high
hazard, but starting use of a small low-power printed circuit board is not.

Flammable Gas Areas

Flammable gas areas are classified by fire risk and must be reviewed
10 determine the risk class (unreviewed areas are Class 2).

Risk Class 0: risk of smal! local flash fire

Risk Class I Risk of a local fire

Risk Class U: Risk of a general fire

Work in 2 Flammable Gas Risk Class 1 or Class 2 Areas that could cause a focal or
genera fire.
All un-reviewed Flammable Gas Risk areas are Class 2.
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Hazard .
(If your task has TWO hazards, write a Work Plan/Hazard Analysis)

PPI) "High-Level" Hazards
(If your task has ONE high-level hazard, write a Work Plan/Hazard
Analysis)

-

Hydraulic and Pnenmatic Systems (“Fluids such as oil, water, air, ete.)
Any hydraulic or pneumatic system that leaks.

Connecting hoses or lines to pressurized oil, water, or air systems.
Pressure washing operations o power sprayers.

Any work where a sudden uncontrolled release (failure) of pressure could result in
injury (e.g. people working around a heavy object supported hydraulically
could get "caught between”).

Modifying or figuring hydraulic or p

Operating hydraulic cutters.

ic systems.

Lasers

Laser systems can present electrical, chemical, and eye or skin
hazards from intense visible light

Lasers are classified on a scale of 1 (safe) to 4 {dangerous).

Work with a Class 3b or higher laser-
Requires Laser Safety Officer approval, eye examination and training.

Machining and Grinding

Any work that generates sparks,

Work requiring an unusual of awkward position (e.g. overhead grinding, etc.).

Machini

or grinding b dous materials such as lead, uranium, etc.
Removal of structural welds on large weldments (fall hazard may result).
Machinery operated without appropriate guards.

Magnetic Fields
Magnetic fields as low as 2.5 gauss can cause cardiac pacemakers, metallic
implants, and other medical devices to function improperly.

Work in > 2.5 gauss field if personnel are fitted with cardiac pacemakers of

metallic implants

Work near any area with a fringe field of more than 1 kilogauss.

Any time averaged exposure of people to 300 gauss or more.

Any situation were ferrous objects can be subject to magnetic forces causing
sudden or d into the magnetic field.

14

Mechanical Equipment
Tasks involving the potential release of stored energy through falling,
rotating, or other unplanned movement
" .

h 1

Work on or near comp quip

Any unusual arrangement of heavy objects.

Other mechanical stored energy hazards (e.g. springs).

Work in an area where personnel can be caught between moving objects.

Work near unguarded rotating shafts.

‘Work with a mechanical system that has the potential to release stored energy that
could cause considerable damage or injury.

Work with a mechanical system that has the potential to release stored energy in
excess of 60,000 foot-pounds.

Examples: 30 tons at 1 foot off the floor or 3 tons at 10 feet off the floor.

Noise Hazards
Eight hours of work in an environment where you must raise your voice (but
not shout) to be heard from a distance of 3 feet.

Two hours of work per day in an environment where it is necessary to shout
in order to be heard from a distance of 3 feet.
Work that exceeds a posted noise hazard limitation. (Typically 8 hrs @ 85 dbA).

Other Work Environments

Exposute to animal feces during clean-up operations (birds, rodents, raccoons, etc.)

Nuisance dust from general cl ping, or windy

Work in areas of excessive heat or cold.

Prolonged work in temp: above 86 degrees F or below -25 degrees F.

Oxygen Deficiency (ODH) Areas
Work in an ODH-Class 1 area (training, oxygen monitor, respirator and

Working in a posted ODH Class 2 area or above.
: Pl

medical approval required) (training, oxygen monitor, resp ple p lin
Classes range from 0 (no hazard) to 4 1high hazard SCBA required) ication and medical aEEroval required

Pressure or Vacuum Vessels and Systems
Modifying a pressure or vacuum system.
Unusual or rare operation of a pressure of vacuum system.

Work with gas systems having a pressure greater than 15 psi. or fluid systems
greater then 150 psi.

Work with a vacuum chamber > 35 ¢’ and larger than 127 in diameter.

Work with thin vacuum windows greater than 12 inches in diameter.

Assembly work with repetitive motion tasks (Irss than 4 hours at a time)
oot . g b

Prototype development work Moving from small-scale prototype develop to larg le production may
New process may present unexpected hazards that need to be evaluated require repetitive activities that result in strains of injuries
Radiation Work in a High Radiation Area, Very High Rad Area, or Contamination Area.
Work on Class 1 < ImR/hr or Class 2 < 10mR/hr radioactive items. Work with Class 3, 4, or § items, inated items, or radioactive liquids.
Using radioactive sources Direct handling or exposure to depleted uranium.

Moving sources between buildings.

Work that will generate a mixed (radioactive + regulated) waste.
Repetitive Motion or Ergonomically Challenging Tasks
Any work at an inappropriately designed kstati Assembly work requiring d d Iy for 4 ive hours.

Jobs that may aggravate a pre-existing medical condition.

Work conducted from awk p - p etc.
Routine and/or infrequent movement of equipment or office items such as
b boxes of ph pier paper, p and i
bottles of drinking water, etc.
Lifting unusually shaped objects.

A bly jobs that have caused previous repetitive injuries.
Change in normal daily routines involving the above situations.

Underground Enclosures
Work in any underground enclosure <50 feet with only oneexit.

CDF and DO collision halls are not idered h when cryog
and gases are not present

Work in any space > 50 feet below grade level and only one exit.
Training for entry to perform routine task can be uses instead of a JHA.
The Minos Experi | Hall and MiniBooNE would require training or
HA.

Wdding, flame cutting, brazing, open flame work
Welding work in an area where passers-by can see the arc.

Any flame cutting on an existing structure.

Work in spaces controlled by other Divisions
This includes all Coliision Halls. See High Hazard section.

Always considered a high hazard unti analyzed to determine if the severity of an
incident would have serious impact on operations.
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Responsibilities of Supervisors and Group Leaders

¢ The term "Supervisor” or "Group Leader" within PPD includes Detector Project Managers at all
WBS levels and Task Managers of T&M and Fixed Price construction activities. As a supervisor
of other employees, you have a special responsibility for safety of those employees. When you
assign work to employees, you are responsible for ensuring that Work Plans/Hazard Analyses
are written as required by this document.

¢ You are required to have a written Work Plan/Job Hazard Analysis for tasks done by your
employees if their work passes any of the following thresholds:
o The task involves two or more of the hazards in Table 1.
e The task involves one hazard at the "high level" defined in Table 1.
o The task involves at least one hazard from Table 1 with a work crew where individual
responsibilities of each crewmember should be clearly spelled out.
o The task is outside of the normal duties and responsibilities for your group and involves
one or more hazards from Table 1.
(e.g., your group is called to a new area to "help out”, or your group is assigned a new
permanent and continuing task)
o The task involves complex activities of more than one day duration and at least one
hazard from Table 1.
(You should consider having daily tootbox meetings to review the complexities each day.
But this is not required if a simple task is just being repeated every day.)
e Any T&M or fixed price construction work you are task managing.

o If, in your judgment, the task is complicated and would be done more safely using a | .- | Deleted:e
written Work Plan/Hazard analysis, then write one!

¢ For tasks that recur often, it is permissible to write a generic Work Plan /Hazard Analysis good
for one calendar year. All such generic plans expire on December 31 every year and must be
reviewed/amended as needed, and re-approved following the instructions below.

¢ You are required to have Work Plans/Hazard Analyses reviewed if the work passes any of the
thresholds in Table 2.
Table 2 indicates who should do the review, either a designated PPD Approver, a PPD
Department Head, a PPD ES&H Review Committee, or the Division Head. If an obvious reviewer
cannot be identified, contact the Division Office.

¢ If the work is below the thresholds in Table 2, no further approval is required.

¢ Once you have a written plan, you have the following additional responsibilities:

> Discuss the work plan with all involved employees, and get each employee to sign the
Work Plan/Hazard Analysis as a record that the job was understood. Post a copy near
the work area.

> Keep the Work Plan/Hazard Analysis for your employees on file for one year.

> Provide a copy of the Work Plan/Hazard Analysis up the line in the PPD Line
Management as detailed in the PPD Organization chart.
See Table 2 for additional guidance. Supervisors provide copies to Group Leaders, and
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Group Leaders prqvide copies to Department Heads. If you have both a department head
(e.g. Support Services) and a project leader (e.g. CMS Project), provide a copy to both.

Table 2. Hazard vs. Review Matrix.

Designated Department | ES&H Review PPD Division
PPD Approver Head for use as ES&H Head
Hazard threshold part of an Department
'ho Approves, Experiment
Chemicals : Any work with
Work with solvents, reactive or poisonous, highly
cormrosive chemicals in large reactive, explosive,
amounts or in a poorly or carcinogenic
ventilated area. chemicals. Work
with new chemicals
(Immediate Supervisors) | Notify synthesized at
Fermilab.
Computers in Fermilab Senior
Systems that Protect Computer Security
People, Property, or Executive and the Notify Notify
the Environment Associate Director for
Operations Support
(ADOS).
Confined Space Work i : 1If known hazards
o require a Confined | Notify
Space Permit
Crane, Hoist & Below-the-hook lifting devices Approves
Forklift require review. Notify unusual use
Usage (e.g. outside
(PPD Engineering Approver) rated load
limit)
Cryogenic Hazards Any work with more than Any system with Approves
200 liters of cryogenic material. inventory exceeding operation of
(PPD Engineering Approver) 200 liters any system
with inventory
exceeding 200
liters
Decommissioning & Approves all Reviews all D&D | Notify
Di tling D&D work work
Electrical Power Work on AC electrical power Notify
distribution system requires Notify
an Electrical Work Permit. Must approve
(Electrical Coordinators) all hot work.
Electronics If "significant potential” for Systems with non-
arcing, flash burns, electrical Notify commercial or modified
burms, or arc blast. equipment. Any large
@ liate Supervisors) capacitor banks.
Environmental Any work that will generate
greater than 5 gallons of Notify Notify
hazardous waste.
Any work where a significant
spill is possible and likely to
get into the environment,
(PPD Senior Safety Officer)
Excavation and Excavation permit for any Notify
Digging earthremoval,. e LT o [ e
(Task Manager or Permit for any
Construction Coordinator) | ——-==--- Berm alteration. Notify
Fall Exposure Any new scaffolding erection. Notify Notify
(PPD Scaffold Competent Person)
"First time use” of Machines designed or modified
new equipment for use at Fermilab require an Notify Notify
approved procedure before
production use.
(PPD Engineering Approver)
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Flammable Gas Approves work | Any use of flammable Approves
Hazard in Flammable® | gas or mixtures Notify * | all Flammable
Gas Class 1 or 2 Gas
areas. installation
Table 2 continues.
Designated Department | ES&H Review PPD Division
PPD Approver Head for use as ES&H Head
Hazard threshold part of an Department
(Who Approves) Experiment
jrsene—— S e——
Hazardous and Toxic Approves Any toxic / hazardous | Approves Notify for
Substances direct handling | materials pl d all ab Direct Handling
written or used work, & Abatement.
procedure in
advance of
work
Hydraulic Systems Fermilab designed or modified
systems require review. Notify
(PPD Engineering Approver)
Lasers Any work with a Class 3b or
higher laser. Notify Use of any laser Notify Notify
(Laser Safety Officer in ES&H)
Machining and Approves any Notify for work
Grinding work with with hazardous
hazardous materials.
materials.
Magnetic Field Fringe fields over 1 kilogauss in Any time average
Hazards air extending over 1 cubic foot. | Notify exposure of
Potential mechanical movements people to 300 or
due to magnetic fields. more Gauss
(PPD Engineering Approver) . .
Mechanical Equipment | Work with a mechanical system over 3 tons supported Always notify.
that has the potential to release | Notify above floor
stored energy in excess of Must approve if
60,000 foot-pounds. over 10 tons potential energy
(PPD Engineering Approver) release is above
Work with unguarded rotating 500,000 fi-lbs.
machinery. Notify Moves faster than Notify
(PPD Engineering Approver) 5 feet per second
Noise Hazards . Approves if
more than 8 hrs Notify
/ work in an area
above 85 dbA.
Other Work Continuous work in temperatures
Environments above 86 degrees F or Notify
below -25 degrees F.
(Immediate Supervisor)
Oxygen Deficiency Work in ODH-1 areas. Approves work | Any use of oxygen Notify for
Hazard in any area displacing gases ODH-2 work.
(Immediate classified as
Supervisors) ODH-2 or
higher
Pressure or Vacuum Following test,
Vessels and Systel Allp vessels and vacuum | Notify Review of all vessels | Notify approves gperation
vessels require an enginecring of all pressurized
review. systems >200
SCFH & all
( PPD Engineering Approver) vacuum systems
> 35 cubic feet
Radiation Work in a High Radiation Area, | Notify Notify ES&H Notify
on Class 2-5 objects, with Any sources or rad. Section and PPD
activated liquids, depleted U,, or materials used, ES&H before ceemeee
contaminated objects, requires a sources embedded in moving a source
Rad Work Permit (RWP). detectors to another
(PPD Radiation Safety Officer) building.
Repetitive Motion or All repetitive bly work
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Ergonomically taking more than 4 hours per Notify Notify
Challenging Tasks day. * .
(Immediate Supervisor)
Welding, flame All work requires a Burn Permit.
cutting, brazing, open (Fermilab Fire Department)
flame work
Work in space Notify Approves all
such work.

controlled by another
division
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Responsibilities of PPD Reviewers

¢ PPD Reviewers of Work Plans/Hazard Analyses include "PPD Approvers” (defined below),
PPD Department Heads, Project Managers, ES&H Review Committees, and the Division
Head. "PPD Approvers" are appointed by the Division Head and include:
Electrical Coordinators,
Scaffolding Competent Person,
Task Managers,
Construction Coordinators,
Mechanical Engineering Approvers,
Electronics Engineering Approvers,
Radiation Safety Officer,
Environmental Protection Officer,
Senior Safety Officer
The list appears in http://www-ppd.fnal.gov/esh&bmg_www/Reviewers.htm
You are required to review some Work Plans/Hazard Analyses submitted to you by Supervisors and
Group Leaders if they are above the thresholds outlined in Table 2 above. Normally you will approve
Work Plans from within your own department. If you are the author of the Work Plan/Hazard Analysis
needing review, get someone else to do the review.

# Reviewers are charged with evaluation of the submitted plan within the following guidelines:

o Is additional engineering needed to ensure a safe operation?

if you are uncertain.)
Are FESHM Safety Standards and Fermilab requirements being adhered to?
Is the PPD Environmental Program (PPD_ESH_007) being adhered too?
Is a multi-hazard analysis complete?
Have any additional hazards been missed?
Is the Work Plan understandable?
Are the roles and responsibilities of the work party clearly defined?
Who is in charge on the scene and what happens if that person leaves the area?
Are the people doing the work appropriately skilled and trained for the work?
Should toolbox meetings be included for complex work continuing over many days?
Are controls clearly spelled out to mitigate the identified hazards?
Is the hazard control appropriate for the work being performed?
Is LOTO mentioned in the plan if it is needed?
Has proper notification been given to other divisions for work occurring in their space?

(Do the appropriate engineering calculations or seek additional engineering advice

¢ If you approve such a Work Plan/Hazard Analysis, you are required to:
» Keep a copy on file for one year.
» Give the original signed plan back to the author.
> Provide a copy of the approved Work Plan/Hazard Analysis to your Department Head
or Project Leader. If you have both a department head (e.g. Support Services) and a project
leader (CMS Project), provide a copy to both.

¢ You may conclude that the Work Plan/Hazard Analysis is below threshold and does not
require approval. If so, note this fact on the plan and return it to the requestor. Keep a copy or
your note in your files.
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1V.  Responsibilities of PPD ES&H Committees

As detailed in PPD_ESH 006, "ES&H Reviews for Experiments”, all experiments within PPD shall be
subjected to a safety analysis and review by an ES&H Review Panel appointed by the Division Head.
Coordinators for the currently active ES&H Review Panels are listed in the current PPD organization
These Review Panels are the core of the process by which an experiment obtains an Operational
Readiness Clearance (ORC) to run the detector or a partial ORC (pORC) to run a part of a detector. The
PPD Senior Safety Officer and the Division Head approve all ORCs and pORCs. ,
Since much of the work in PPD is on such detectors, the division often uses pORCs as a method of
approving and permitting the unattended operation of any apparatus within the jurisdiction of the
division. With the adoption of this ISM procedure, pORCs will still continue as a method for Division
Head approval when required, .
The guidelines for these Review Panels are similar to the guidelines in Table 2. The differences
stem from an "experiment" view vs. a "hazards associated with a task" view. The guidelines from
PPD_ESH_006 are reproduced here for easy cross- reference and are summarized in Table 2.

The following are items that shall require an ES&H review. This is not a complete list. Reviews shall be required
whenever the Division Head, Project Engineer, system designer or other knowledgeable person so determines.
Note: All systems must meet all Fermilab safety standards.

Mechanical Hazards: Devices, which meet any of the following criteria:
«  Weighs over 3 tons and is supported above the floor
*  Exceeds 10 tons in total weight
*  Moves at a speed greater than 5 ft/sec
*  Costs more than $100,000 to replace
«  Includes pressure/vacuum vessels

Computers in Systems that Protect People, Property, or the Environment
»  Any computers or programmable logic controllers (PLCs) used in the above system must be approved by
the Fermilab Senior Computer Security Executive (CSExec) and the Associate Director for Operations
Support (ADOS).

Flammable Gas Systems: Any use of flammable gas and flammable gas mixtures.
Electrical Hazards: Electrical systems which meet any of the following criteria:
»  Uses non-commercial or modified commercial equipment.
*  Uses non-PREP or modified PREP equipment.
«  Any non-commercial low voltage high current or high voltage distribution systems.
*  Any equipment with large capacitor banks.

Fire Hazards: Any large combustible items such as large quantities of plastic scintillator, large numbers of cables
requiring cable trays,

Oxygen Deficiency Hazards: Use of any oxygen displacing gases such as chamber gas systems, helium bag
systems, dry nitrogen, cryogenic magnets or targets,

Cryogenic Hazards: Cryogenic systems for magnets, hydrogen targets, calorimeters, or any cryogenic system with
inventory exceeding 200 liters.

Laser Hazards: Lasers of class 3 or higher.
Radiation Hazards: Radioactive sources/materials which will be used. Specify if embedded in detectors.

Toxic Materials: Toxic/hazardous materials planned or used, if the amount exceeds few gallon/pound quantities.
Examples include: lithium, beryllium, mercury, lead, uranium, cyanide, PCB’s, freons, oils, etc.

PPD Operating Manual . PPD_OPER_004/12
Rev. 8/18/2004

. -{ Deleted: 1

- Deleted: 1

i




-

yv. Forms to use for PPD Work Plans/ﬁazard Analyl ses

& PPD written Work Plans / Hazard Analysis will contain the following information:

¢ Job name and location
e Job start and end date

e A description of the work
o A list of hazards associated with the work
Details on planned mitigation of each hazard

e The name of the task manager or task supervisor
o A list of individuals in the work party with each person's role clearly defined

o The name of the Work Plan/Hazard Analysis author
A place for approval by a reviewer if applicable
A place for individuals in the work party to sign that they have read and understood the
plan

e Details on notification to other divisions if applicable

A sample form is attached in Appendix A.

The FESHM 2060 form can be used if the above information is added to the form.

¢ Other laboratory or PPD forms can serve the same purpose as long as a Work Plan is included. If
the lab form does not include a Work Plan, a cover letter can be attached. The list of other common
forms is shown below.

Electrical Work Permit

Pressure Vessel Testing permit

Radiation Work Permit

Confined Space Entry Permit

Written Lockout/Tagout Procedure Form

Fire Detection/Protection System Disablement Request (>48 hours)
Welding and Burning Permit

Toxic Material Handling Permit

Work Permit and Notification Form (FESHM 2020)
FESHM 2060 Hazard Analysis form

Other PPD written Procedures.

A\ A4

YVVVVVVVY
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SIGNATURE LIST OF WORKERS INVOLVED IN THIS TASK

My supervisor has reviewed this Work Plan & Hazard Analysis with me and I understand the hazards
and required grecautionary actions. 1 will follow the requirements of this plan or notify my supervisor if
I am unable to do so.

Name (print) ID# Signature Date
PPD Operating Manual PPD_OPER_004/15
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Appendix A: PPD Work Plan/Hazard Analysis form
PPD Work Plan / Hazard Analysis

JOB NAME:

LOCATION:
ESTIMATED START DATE:
ESTIMATED JOB DURATION OR END DATE:

DESCRIPTION OF WORK:

ASSOCIATED HAZARDS:
1.
2.

PLANNED MITIGATION OF HAZARDS:
(match mitigation # to hazard # above)

1.

2.

TASK SUPERVISOR: PHONE:
WORK PARTY (NAMES, TITLES IN THIS TASK):

1.
2.

PREPARED BY: DATE:

APPROVED BY: DATE:

DETAILS OF NOTIFICATION / APPROVAL BY OTHER DIVISIONS IF REQUIRED
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