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Toolbox

Five steps to a healthy and safe workplace

Hazards - the problems behind our symptoms

Inspections - how to do them

Inspections - looking for all hazards - using the SOBANE screening approach

Inspections - what the HEC is going on?

Ergonomic hazards - the problems behind our aches and pains

Ergonomic hazards - examples of musculoskeletal injuries

Ergonomic myths and realities

a. Computer work stations: conventional vs current wisdom
b. Women need “special treatment”
Ergonomic hazards: Step 1 - looking for the symptoms
(A screening checklist adapted from the SOBANE method)
Ergonomic hazards: Step 2 - looking for the hazards: SOBANE
(An observation checklist adapted from the SOBANE method)

Computer or monitor work 13. Force - wrist and hand strain
Tools, materials, controls, products 14. Force - pushing, pulling with the arms
Tools 15. Force - lifting: characteristics of the load
Work station - obstructions 16. Force - lifting: starting position
Posture - sitting 17. Force - lifting: moving the object
Posture - standing 18. Force - lifting: frequency and weight
Posture - neck, shoulders 19. Work environment - general
Posture - elbows, forearms, wrists, hands 20. Work environment - lighting
Posture - other positions/postures 21. Work organization/stressors - time issues
Repetition 22. Work organization/stressors - other hazards
Force - manual materials handling equipment 23. Summary of observations

Force - vibrating tools

Incident investigation report form

Mapping tools to see the workplace with “new eyes”, supplemented by:
Where does it hurt? - Body map outline
Hazard categories for mapping

Prevention triangle

Workplace stressors have toxic effects
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Five steps to a healthy

--C} and safe workplace

5 m How do we get the
solutions we need?

(Making the case)

Evaluation

of the
solution(s)
\\\/ L -
\ . s
\/ -
2 s What makes
it hurt?
(What are

the hazards?)
1 m Where does
it hurt?
(What are the
symptoms?)

4- What fixes the
hazard?

(Prevention at

different levels) 3
s How do you
find the

hazards?
(Surveillance,
reporting, maps)
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Hazard categories

Chemical hazards include: gases, liquids and
solids, and the things into which they can be
changed. Note that vapours are the gaseous form
of liquids, and fumes are very small, airborne,
solid particles formed by the cooling of a very
hot vapour. Smaller than dusts, fumes are more
easily breathed into the lungs. Therefore there
are paint vapours and welding fumes. It matters
when you use respirators or design ventilation
systems.

Communicable/Biological hazards aren’t just
found in hospitals or personal care homes.

They’re the “bugs” we have to deal with when
we come in contact with others, moulds, sharps
(also found in other jobs than health care), etc.

Ergonomic design hazards, sometimes called
biomechanical hazards, involve problems with
the design and organisation of work. Ergonom-
ics can be defined as the “law of work”, in which
the key is to fit the job to the worker, not the
other way around. It's about how much people
are expected to do with their bodies and brains;
as a Canadian ergonomist says, workers are
expected to do things on the job that robots do
not do.

These hazards usually affect our musculoskel-
etal system - they cause aches and pains. How-
ever, they also include such things as the design
of equipment controls or operating systems. So
there also can be effects on our ability to see,
concentrate, use operating equipment/comput-
ers, etc. Some ergonomic hazards are consid-
ered physical hazards in other circumstances.

Physical hazards are not the physical symptoms
of an illness or injury or something that is
visible. They are hazards from energy sources.
Compare them with safety/mechanical hazards.
This category includes the hazards associated
with indoor air problems.

Safety/Mechanical hazards are the slip, trip, fall
type of hazards. They include machinery with
moving parts. They are not physical hazards.

Work organization hazards or stressors cause
us stress (short-term effects) and strain (long-term
or chronic effects). They are related to how much
say we have about any part of our work, how
hard we work, how much we have to do (work-
load), what kind of social relationships there are
at work, what kinds of rewards we get for our
efforts, the threat of violence, lack of respect,
etc.
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The general approach:
What the HEC is going on?

Inspections are an essential tool to prevent
injuries, illnesses and diseases. Investigations are
a specialized type of inspection, usually after
something has happened. They are both part of
a program and a way to evaluate it.

Whether it's an inspection or investigation, look-
ing at the workplace for hazards involves being
a detective to find out what the HEC is going on:

e Istherea H azard?

- look at the workplace for hazards

by category (See SH.2)
e Is there an E xposure?

- rate the hazards for the likelihood
people are exposed to them
ie. can people be affected by the
hazard? can the hazard get into
the body by at least one route of
entry?

- what is supposed to prevent or
reduce the exposure?

- how well is it working?

e What are the C onsequences?
- who could be exposed ?
- how often are they exposed?
- for how long?
- how much are they exposed to?
- what effects are possible (acute
and chronic)?

The HEC sheet is very general, but it provides a
useful framework for your inspections. It can be
adapted with more specific categories and items
or colour-coded to help you keep track of the
hazard categories.

&
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Inspections - how to do them

The first page is best used during an inspection.
Before doing one, you can fill in the items for
which you want to look for specifically, or just
some things to look for in general.

Inspections - what the HEC* is going on?

Chanse the hazard category for which you are write that on the line in the second column. Use page: one to lisi the hazards found.
Use the second page o jot down ideas about sofutions and, if iU’ 2 uick fix. who's [0 do what by when.

Date: Work area: Doneby: _

What ae the Conscquences?
What ate the —_
dem | isesposare
’ Hazards? posibler

H are Whoean | Naw | How | How | Whalisthe
they woringz | be-exposedt | oftent | long? | mucht | possible effect!

‘%’ THEC = Huzardt Expusurel Consequences?

The second page can help you prepare your
report and recommendations. Alternately, use the
form to record the results of your inspection.

Action requi Who's involved? | Dates for | Done &
Short term Long term change | checked by

Workplace Inspections - What he HEC is going on?

See SH.5 for a blank form




Preparation

Get together a “toolbox”. It should include:

e floor plans, block diagrams and work
area descriptions

e inspection checklists and report forms

e list of things to look for (see below)

e list of people to whom you should talk
(supervisors, union reps or members,
worker/health and safety committee
reps, specific workers)

* information from material safety data
sheets (MSDSs), especially for things
that:

- are considered a carcinogen, allergen/
sensitizer or reproductive toxin
- have other serious chronic effects

e paper for notes and sketches

e clip board to carry paper & write on

* measuring tape

e tissue paper on a stick (to check the
ventilation)

* camera

e personal protective equipment (PPE) you
need for different work areas

e a card with your name, phone number
and/or e-mail address to give to people
who want to talk to you another time, etc.

e ... and something in which to carry these
things without hurting your body.

The list of things to check out should be based
on:
* people’s complaints
e incident or near-miss reports
e previous inspection reports and follow-up
notes
* health and safety committee minutes
e reports from other people’s inspections or
investigations (WSHD, consultants)
e anything else you think of

Plan your route beforehand. Ask about areas
where you'll need PPE or where you cannot take
certain items because of static, etc. You might
decide to ask specific questions based on the
information you gather. It helps to write these
down ahead of time.

&
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Doing the inspection

Be methodical and thorough. This is a useful se-
quence to use when you enter an area:
* look around: get in the habit of keeping
to a system by starting from the left or right
e ook down: check the floor and pits, etc.
e look up: check the ceiling, upper storage
racks and cupboards, overhead fixtures,
etc.
e look inside: storage cabinets, cupboards,
storage rooms, etc.

Always check for MSDSs, labels and warning
signs.

Do not operate equipment. If you need to see
something in action, ask the operator to demon-
strate. If the operator doesn’t know about possi-
ble hazards, this is a good indication there may
be reason for concern.

Some hazards are difficult to see or assess with
just your senses. Never taste anything or sniff at
unknown vapours or gases.

Never ignore something because you don’t know
how to accurately judge possible hazards. When
in doubt, ask! If you want more information, go
to your resources after the inspection.

Talk to workers and supervisors. Workers, in
particular, deal directly with a task, machine or
equipment, so their “take” on a situation is
essential. Be aware that some people may not
want to talk to you if the supervisor is within ear-
shot or can see them. Or, they may have
questions you can’t answer right away. Your card
can be useful to give them for follow-up.

If you're doing the inspection with someone else,
two sets of eyes can be better than one. Decide
how you'll divide up the work. For example, each
person could take two or three types of hazards
on which they will concentrate.



Be prepared to recommend monitoring equip-
ment if you think it’s really needed. On the other
hand, your tissue paper on a stick is a handy way
to measure ventilation, especially if exhaust vents
are in hard-to-reach places. If a place is noisy,
you know it's above 85 decibels (dB) if you have
to raise your voice to talk to someone one meter
away.

Writing things up and down

Use the HEC sheet or other inspection checklist
you put together, along with the floor plan or
drawings you make on the spot.

Don’t rely on your memory. For each hazard:

e |ocate it

e give a clear description

e think about what difference it makes if the
equipment or tool is being used or not,
and if something is out of order, come back
another time to see it working

e consider what happens when you’re not
there (e.g. maintenance, non-routine
activities, different shifts) and ask questions
to figure out if you should come back

e ask for suggestions about what would fix
something or improve a situation

After looking at a possible hazard:

e figure out if the complaints or questions
you get from people in the area, or the
problems you see, are one-time events or
happen often

e fill in the other parts of the HEC sheet
under Exposure and Consequences

e rate the hazard in terms of whether or not

- it could be prevented altogether

- is adequately controlled now

- there are inadequate or no preven-
tion measures

- you’re not sure if prevention
measures are needed or adequate

e write down your questions, observations
and information from people in the area
right away, in case you're interrupted

* note anything which hasn’tbeen corrected

e 3 e

since the last time you or someone else
looked at the situation

e take a picture or make a sketch if some
thing’s hard to describe or you want to
back up your notes

If you find problems

If something is an immediate hazard, talk to the
worker(s), union steward (if there is one) and
supervisor. Recommend the equipment, tool or
task be stopped until changes are made. Include
protective equipment that might allow work to
continue for a short time until repairs are done.
Make notes about what you said, and to whom.

If your recommendation is not followed, be pre-
pared to call or talk to someone else in authority,
as soon as possible. Be prepared with informa-
tion about:
e what you found
e why you think it's a serious problem
that needs to be fixed immediately
¢ what you recommended doing
¢ who you talked to
¢ what you said
¢ what the people you talked to said
and did

For other hazards, talk to the worker(s) and
supervisor about what you found, as soon as
possible. Ask why something is the way it is, to
better understand a situation. Ask for suggestions
about how to fix a problem. (Resist recommend-
ing solutions before you have all the
information you need.)

Be sure to tell them you’ll have a written report
done by a certain date. If you can, offer to return
to discuss your report and recommendations.

Note things that are working well, or provide good
examples of how to do something or deal with a
hazard. You may want to keep a list of these good
practices for discussions about how similar situ-
ations can be addressed.



After the inspection

Don’t make assumptions about why something
is or isn't a hazard. If you didn’t get enough in-
formation to make a decision, figure out what
else you need to know. The best question you
can always ask is: why?

If you did the inspection with others, debrief about
what you saw, heard, etc.

Before recommending changes, consider:

e the Prevention triangle - how close are
you to the source of the problem?

e short- and long-term solutions

e who's affected by the changes?

¢ what are the consequences of the changes?

e are new hazards created?

e what do(es) the worker(s) involved have
to say?

¢ what does the supervisor have to say?

e what does the union say? (if there is one)

o/ e

Write up your report. Include:

e problems fixed since the last inspection

e progress on problems found in earlier
inspections

e reasons why they haven’t been fixed yet

* new problems

e priorities and reasons for this assessment

e proposed solutions and strategies if you
have helpful ideas (short- and long-term)

e steps needed to investigate something
further

e recommended follow-up, including dates
and people who are responsible for it

You can use the second part of the HEC checklist
and Healthy solutions for workplace hazards chart
(CP.10) to do this.

Present it to the committee, relevant supervisor(s),
employer and health and safety staff.

Figure out what kind of follow-up is needed, the
dates involved and who is responsible for what.
Always get a record in the committee minutes
about what's been done and needs to be done.

This has been adapted from the British Columbia Fed-
eration of Labour’s “Occupational health and safety
education project”, Vancouver, 2002, with additional
materials from Margaret Keith and others (2002) Bare-
foot research. Geneva: International Labour Organi-
sation, and personal experience.




n YHOMm
134vS AN

SH.4

"90e|dyI0M 3]OyMm By} Ul 3SOY] 10}

00| pue Spiezey Jo $311032}eD OM] JO dUO 3B} UBD SWE| "dJa)
spJezey [|e 10} 00| pue Juawiiedap auo e} ued swea) uosiad
-om] "9oe|dyiom aiiua sy y3nouy) 193 0} SABM JUBIHIP JOPISUOD)

“Bunoadsur a1,n0A seale ay} ul JujIom

ajdoad 0y Sunyjje} uo uejd sAem|y 10adsul noA Jey ease yoea
woJj 10s1A1adns U0 puUEB JSXIOM BUO dpN|IUl O} Al ‘9duaLIddXd
2J0W dABY OYM 3s0Y} YiIm 03 p|nod suonoadsul 0} mau

ale OYM siaquiay “1ayiado} ylom ajdoad om) aney oy A1y skem|y

"SDUI| DWI) 195 0} Jey} WOJ) SPIeMIBQ MJOM pue duop 3q
0} sey aoe|dylom ajoym ay) yorym Aqg auljpeap e 19§ ‘suondadsul
3s1uedIo 0) MOY INOJE UOISSNOSIP IPIWWOD B YIM JIelS

"9SN pue peal 0} ASea }1 sayew Jewloy 8y} 3|Iym y3noloy)
aq 0} paugdisap s,3| Juawnd0p ay} Jo Yidua| ayy Aq o ind aq j,uoQ

|00} SIYy3} yiaim suonoadsul buluuejd

‘(S|ed1wayd ‘“are Joopul ‘asiou

"3°9) 21ayMas|a a|qe|leAe S[eLId)ew IaYl0 10} 9pINT) 93.I1N0SY

9y} 995 ‘splezey Jaylo Je 00| 0} PaauU NOA J| "|enuew Siy} ut 0 |'HS
995 ‘spJezey dDIWOUO03Id INOQe S[Ie}9p 2I0W O)Ul 193 0} Paau NOA §|

JUSWIUOJIAUD [BJaUd3 pue |e1D0§ Juawagdeuew
UM pue sI1xJom udamiaq sdiysuone|ay ‘sjulessuod

,yoeouadde Bulud310s INVIOS 243 buisn
spJezey jje 10J bunjoof - suoipdadsur

]

QW] ualU0D MIOAA ‘sanljiqisuodsas pue Awouoiny
‘s9anpadold YI0A\ $10SSa4)s/Spezey uoneziuesio NI0A\

N

((Bu1jpuey sjersayew uipn|dur) 92104
‘sainysod pue co_Emo_mw_ ‘soulyoew ‘sjo0] ‘s|elialew JIOAA
‘S|eudis pue s|0JjuU0d ‘swio-) spaezey ugisap dlwouosi]

O

spaezey [ed130[01g/3]qEIIUNWWO))

LA

spJezey [eJdul/[edi1way)

(uoneiqiA ‘Aprwuny
pue ainjesodwa] ‘asioN ‘Bunysiy) spiezey [edisAyd "¢

<

(suorsojdxa pue auiy ‘A}o11109|7

‘syuapioul/sarinful o1jewnes | ) spaezey [edlueyddw/Alges ‘¢

SUOINPUOD SUDJIOM [BIJUID |
:s01do3-gns aAey awos {|00) uondadsul SIY) 0} SUOIJIAS UDAS
ale a19y] 59Xy ydinb, 3urop ajiym ‘suoiealasqo 1o uondadsul
pa|le}op pue uonewIoul 10w alinbal yeyy swajqoid Aypuapi
noA s3] 31 ‘yoeosdde 3uiuaaids e Suisn Alo3ayed Aq ‘ooejdyiom
INOA Ul spiezey ay} [Je 10} 3oo| noA djay o3 paudisap si |00} SIYy |

‘painbai
S||1%S @Y} UIBd| NOA SB JUWNDI0P SIY} YIM 11 3s (£ HS) way) op
0) Moy -- suondadsuj 93s ‘,M0Y,, 3y} INOge aduepIing |esauad 1o

‘suorjoadsul op 0} MOY UJeD| O} dWI} SIX B} OS|e }| "dWi}) 3Xe)
suonoadsul poo3 ‘saniAnoe Jaylo Auew 2317 ‘sade|dyiom J1ay}
10adsul 3snw siaquULW 3RIWWOD Yijeay pue Ajojes ade|dyIoA

e |
Yaim
- O

<€ -
3.._&_..”_ Mum Avh



7] ‘g;
134vS AN

0P 900¢C

ysiredap~apindTIaylow~ayy/3ua/sandue]/aq aueqos mmm//:dny

99s ‘ys1j3u3 u1 Juawnoop INVIOS

[eurdLio ayj 1o "yoeoidde saA3 maN oy} 0} (Jenuew ay)

ul spJezey pue swoydwAs pury noA op MOH € dais “f 11eq 999)
s|elajew INVIOS ueldjag ayy dundepe Jo 3 nsal ay) si S| SIYL

"2}9 ‘woym Aq ‘auop aq 0} spaau
[[13S JeYM 1SI| O} JUSWINDOP dY} JO PuUd 3y} Je Adewwins oy} 95

"uWwIN|o 1SB| Y} Ul UMOP 1 dJew ‘0s J| ;uoljew.Iojul aiow

POON $PapPaau uolINjos WL)-1a3uo] B S| jsuoljduny 3ulyldWos Moy
1€ 300| O} W1} 2IOW PI3U NOA 0 *pJezey Jo uollen}is ay} Jnoge
2Jow 1N0 %23Yd 0} Paau NOA JI dp1dap o3 Juenodui s 31 “‘Ajjeul

31502 11 y3iw
JBUYAA (9|qBUOSEDI SI BUIIPEIP JBYA 31 OP [[IM OYAA *, X1y 3}dInb,
e 10} Aeme Jy311 suop aq ued yeym ino aindiy 0} si days Ixau ay |

‘A||e89] ‘@uop aq 0} sey Sulyjou 210Jaq 3¢ O} SeY dDUIYIP

oy} 19331q ay} ‘paezey oy} sNOLIdS 10w dY| “wajqoid ay} X1

0} ,9|qednoeid Ajqeuoseal, Jou J1 SI UaY} A|uQ "dUO|e }I dABI| 0}

$}S00 }1 JeyM pue (ASUOLW pUE 110D ‘D] ul) pJezey e xij 0} $}s0d
1 JBYM UDM]D( 9DUJIIP 31¢ B 9q ISNW 949y} UBSW SPIOM dY |

‘Asuow Suipuads Amsn( 0} uoseal [e3a] e 9q ued }| "sadueyd
Ajajes pue yjjeay 1o} ased ay} uijew uaym juepodui si eapl
3yl “(op 1snw Aay3 s3uiyy) sennp sakojdwa aquiosap o} Ajjensn
‘suole|ndas pue 10y 8y} ul pasn si 3| - ,dqedndeld Ajqeuoseau,
W19} |B39] 9y} J9PISUOD OS|E ‘$)S0D JNOQE YUY} NOA USYAA

-2ded yoea Jo wWoOROQ dY} 1€ SIY} INOGE dUl| JOPUIWI B S,219Y |
"($$$) 10| B 10 ‘($$) DWoOs ‘($) o3| © ‘(0) Sulyiou :sa1103a3ed

i

Inoy ale alay] "s3s00 W[qoid ay} yeym a)ew13sa 0} un|od }xau
oY} 0} 08 ‘(D) usaIn), Jou s a1 4 Y31, aerdoidde ayy 9j2u1D

:(4) W31 pay @

:(A) 8y mopA (5.

papaau ale sadueyd pue snosaduep
aq Aew ‘uonenyis A1ojoejsijesun

aqissod }1 x1} ‘93elane sI uoenyis ay}

1) W usarn (G

auiy isnl si s,uonenyis ayy
:SIoMsUE Ulew a1y aJe a1ay] "a|qissod si xiy yoInb e Ji Jo/pue
aloW Op 0} Paau NOA J1 Ino puly 0} — yoeosdde Suruaaids e si sy

"sspiezey sy} saxiy 1eYAA

t da)s H 1eq pue (€| HS) [enuew Sy} ul 3|3ueLl) UOIJUdARIY
3y} 995 ‘S|9Ad| 953y} In0e alow o4 ‘uonuaraid jo ,|aAd|,,

® 0} J9jai1 Aew sainseaw uonuasald noge oidoy [essuad ay|

", A9pIsuod,, p|jnoys noA
1eym pue o1doy [esauad ay) Jnoge suwnjod ay} Je 00| ‘Duo Yyoea
104 *9sn 0} Juem nNOA Jeyj |00} uondadsul Yy} JO UOI}IAS By} 10995

"as00yd noA djay ||Im Xoeq 2y} e 19ays Arewwns ay] soidoy-qns
S} JO QU0 1o} 10 A10333eD By} JO s}oadse [[e 10} J0Oo| 0} JueM NOA JI
ap109( "Paisalalul 31,N0A YdIym ul A103a)ed piezey ay) YIm Jelg

|00} uoidadsul siyj 9sn 0} MOH

‘paau Aay} awin

ay} 198 0} Moy Jnoge s1osIAIRdNS 113y} JO/pue SI1eyd-0D Y} YIM
d|e1 p|noys s|enpiAlpul ‘pajoadxa ueyy sa8uo| soxel 11 §| “uondadsul
1adoud e op 0} aw} 9ARY SIDQUIBW 93IUWOD JBY) NS BN



=
[} YHOM -_——
1348 &5 ..mmo
($$$) 30| B 10 “($$) 2WOSs ‘($) o3| B ‘(0) SuIylou :ASUOW pue 1O ‘U] JO SWIB) Ul ‘S}SOD)
My_w @W@ﬂ $S|OquIAS 1o/pue Splom
ﬁwv ~ | seudoidde aney sugig
(v) ®
N 33]qISIA BUNY $}IXd Aouadiawig
()&
(¥) ®
(1) & $P910on41sqo 10N
(9) =
(v) ® $s9|o1yaA pue ojdoad
(1) & [Py . _
< 10} y3noua apIpA
()&
(v) ®
(L) @ | ésdull Aq pasiew [[oAA
(o) & CETRINEY
(V) @® i1 pue ajdoad Joy)
(A) @ | ‘s19)jed ‘saxoq ‘s1oalqo | syyed uonenda)
(9)& | yum parnnsgo 10N
(¥) ®
(A) & ¢AupIqisia poon
(9) =
(M) ® (Ul §7LE/MO sease
(A) & 08 15€9| IE) y5nous I0M 0} $S322
() & apIM pue 10alIp ‘Ase] L } v
¢dlout * 21509 ;Aeme 1ySii \a_* sy e sl
no HOHNJOS | gUSYM |- gtoum - -, mw_ 1S d Eo>.2o_:: OO0 ot uonenyis 13pIsuo aido
oayd | b ayy Ag Ag o .w:ow. 5 —_w_mu . saeym ‘(D) % " pIstod 1ol
0] P3N | So0p JeymA ! P29 eam &3 jou y| il

seaJe Bunjiom pue sasiwdidd -- SUOIMPUOD BUIDJIOM |JeIBUIDD T




i YHOM
134vS AN 4 é .mmv
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mcEBc :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
(4) @\mw (splezey
M@% — duiddin ou -3-9) jo5eg
(¥) ®
M>w ) sA1addiis JoN
n) &
(M) ® $100|4
%\%N ) 5|9AT
n) &
(¥) ®
MQW &) suonipuod poogd uj
DRSS
(¥ ® ssyjuawadinbal
(A) EE]REEIRT
(p)& | seoQ ipaddinba-jjopn
Nzww ;9| e1IOoJWOD) (30
A — ¢ ‘e119)2JBD ‘SIaMOYS
(o) & ‘seate SuiSueyd
(¥) mw . . ‘SwooIysem ‘§-a)
m% - 92 o RILITCVY
/sani1oey
EVWNN s91eudouidde asaym
AM% - ‘UsW pue UBWOM 104
;9iow x $JS0D . keme 1uSL * ¢J50D
1no uonnjos | USYM | goym -, mw IS 9 Em>.8o_:: HRIAOIC O uol mw_ IS d
) REITR) v_U_—._—u Yy \Am \Am o .M:Ou.. 5 _.__H.._NU . . s, jeym \AUV .Qu. H 19pIsuo) Jldoj
0] PIO3N | So0p JeymA ! P29 eam &3 jou y| il




[ XHOM
134vS A c a.mJo
($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW pue 1O ‘U] JO SWIB) Ul ‘SISOD)
() ® 599
(A) @ | pinoys pue pjnod yey)
(9) & | pajokoal Suiyihiana s
We sApadoud SuipAdai
(R |
va e N0 uo e} pue Palios /38equeg/ajsepy
(N ® soreridoadde
() & pue pajedo] [jam
()& ‘s1aulejuod ysnouq
() ® suesea|d pue pauie) Suidaarjasnoy
(h) & -utew AJJejn3al pue | pue dueuduIEW
(o) & ||oMm seaue SuIOA [eatuyda |
(¥)®
(A) & 59|qIssadoe
()& Ajisea Aayy auy
(¥) ® 37019 sadeds age10)g
(A) ‘sooeds ‘spseoqdnd
()& y3noua alay) a1y
(v) ®
(A) & ;Apn eale ayy s|
(9) &
MMW@W ssainpaooud suonINISqo
(5) @ a3eio)s ajeridosddy
3910w x 350D  (ome 1uSL x $)S0D e
o HonNIoS 1 dUBYM | dWOUM 14 mw IS d ~M>.o.=_:: HOIAC O uonen)is 19pIsuo aido
$2yd> | pinb ay Ag Ag HENIS ot * | sayeym ‘(0)) em! pisuo) idoy
' 0} duop 3q ued Jeyp ayl
0) P3aN | saop Jeym\ 2 j0u ]




IR A b .Mm.

($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW pue 1O ‘U] JO SWIB) Ul ‘SISOD)

:3Je suonsanb unQ

@ ©0) G Sl sease SuDIOM pue SIsIWAI -- SUOIPUOD SUDJIOM [BIdUST) 10} UOIJRNYS [[BIIAO BY) ‘D10J919Y



[ XHOM

J34vS AA A.va
($$$) 10| ® 10 “(§$) SWOos “($) 91| © ‘() SUIYIoU :ASUOW pue 1OYS ‘BWl} JO SWIB) Ul ‘SISO7)
(V) ® )
; 123[qo Sunaload
(L)@ | esomanoe ayy jo Ajoges e
(9) & .
Nﬂ_wu%o
A) & s100[} ue”|D
(o) &
QVAWNH 491N|O q
@@ = ou ‘Apij s1 Joo|4 puno.
(9= 3y} uo sjjeq
@@ @WN N.Mo::ocou
2 poogd ut 100|4
(v) &
e spauleurew
(h) & s1 Juswdinba
C)E pue SWajsAg
s Alrein8al payoayd
W ® ¢Alre[n3au paxoay
(A) D ase uswdinba
(h) & pue swoaisAg SIy319y wouy sjje4
) ® (ssauiey ‘spjoyeos
() & "8'9) (s)walsAs
()& uonoajoud |ed
3910w % $)S0D  Aere 1uSis % $]S0D ey
T uonnIos ) UM | HPUM g mw_ IS 9 tw>.o.=_:__ waIqo1d o) uonenyis 13pISUO Ji1do
P | b o ‘a Ag o .“:of E) —_w_mu UM saeym ‘(0) % & pisuo) 1do}
0} Pa3N | S90p JeymA } P oq Jeym - o1y m

sjuapnuil/sainful dnewned] -- [ealueydaw pue Ajdjes ¢




| NHOM 4 -_
134vS AN p mJo
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
me
ﬁwv hw 3uisn s1aylom ayl y4
(¥) ®
E @ pasn
9) &
S3Y)O[d M0
W) ® Hopt
M@VW D) soendoisddy
9) &
(¥) ®
E > $dIqe|reny
H) &=
(¥) ®
M>w ) 5$92IN0S JeOH
9) & (suinq
(¥ ® 3pasn ‘soanpound ‘sind
(R) ® S1OAND 10 SI|PIIN duiysnio ‘uiddeup
(0) & ‘s3100ys “3-9)
(¥ ® ;pasn pue juasaid aue spaezey
(R) ® $19A0D A9jnd ‘sptend [edlueyIaW
()& aulyoew ‘siarlieq
Am_v (&) s A (pAu0d)
sA1adoud paiois ase
(1) & S|ELISIEW PUE 5|00 ] s323[qo Sunoaload
(o) & 10 Suijpeq
. . 3]50D
gadow * 4509 ;Aeme Jysui ?— ayp | s
1no UOHNJOS | ZUSYM | qWOUM |\ venpis oy aa0adun I 1 uonen)is 13pIsuo Jido
}o3yd> | yomb ayy Ag Ag o .M:ow. 5 —_w_mu PUAN saeym ‘() % H pisuo) 1doy
0} P3N | saop yeym } 9UOP 3q UEI JEYM 2 j0u g uL




1§ XHOM € -
134vS AN s va
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
wa @\mw sAlde|ndau payoayd
ﬁwv ~ pue paulejuiew i sj
(v) ® ooed
so0eds
M@VW & ued|d B Ul PIOIS }I S|
n) &
(¥) ® el
o) 3-0) 1o3iom pue ysey | (Add) udwdinba
(A)
(5) @ | @y toy arendoudde i s m>_339_m
[euosid
Nzwwﬁm 3°01 ‘ssauiey Ajojes | :g [9A9] - sainseaw
ﬁwv @ :syy8iay 1e Sunjiom 104 | uonuaraad 19Yy10
) ® 3S9M0|3
N ‘sasse|d alay) ale
() & :sauryoew 3uisn 104
(¥ ® ;popaau se ‘san0|3
(A) D pue ‘sasse|3 Ajajes
()& ‘s101ea1dsau auay) auy
gw saoe(d
m% = ayeudoudde ur paiolg A |
S P,1U0D
NMWV Q\mw pauea S3YI0D NIOM
— pue paulejurepy
(9 &
¢dlow % $JS0D . eme 1uSL * $1S0D ey
1no uonnjos -\ gUsYM | qwoym -, mM_ IS d Em>.8o_:: HRI0IC 9t uonenyis 19pISuo Ji1do
by RETT] yoinb ayy Ag Ag emis oy | saeym ‘(D) nenj pisuo) idoj
’ 0} dUOp 3 ued JeyAr Yyl
0] PI3N | SO0p Jeym &> 10U J




1§ XHOM 4 -
134vS £ A.mmo
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
(v) ® ;Jed[D suooNsul
= e ! !
m% = 9y} pue wWloj ay} a1y
(4) @WN ¢pooisispun sa4npadoad
Mm% — pue umousy uonesnsaAul
il uapu
) $(s9sned 1001 10} YOO yepl
1)® ‘3-9) anisuayaidwod
(A& pue (ySnoloy)
(9) & "9°1) D1JBWDISAS
Nzwmw JPOMO[|0} puE 3sn 0}
ﬁwv - Asea ainpadoud ayy s|
e P p— - spaezey Sunjaoday
(h) & JO spuny 9say} Jodal
(n) & | 01 aunpadoud e alay) s
(pAu0d)
(3dd) wawdinba
sAadoud y10m 3,usaop aAnoajoad
)& 3 uaym paoe|dai )i S| [euosiad
(R D :€ [9A9] - SdInsedw
()& uonuaradid 1Yo
gatou * 4500 ;Aeme JySu \&* sy e sl
no LoHNOS | ZUSYM | Woym -, mw_ 1S9 Em>.8o_:: HOIAC O uonen)is 13pIsuo aido
payd | ypmbayy | Ag Ag o .M:cw. S —_w_mu L ‘D) % " p1sto) raolL
0] P3N | S90p Jeym ! P29 eam &3 jou y| il




i1 YHOM g =
134vs A\ .l.w.l.o
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Asuowl pue 110JJo ‘awi JO Swia) Ul \ﬂmom.*
:34e suonsanb unQ
@ (o) Lo st suapul/saunful onewnel) -- [edlueydW pue A}aJes 104 UORNYS [[BIIAO DY) ‘10§09 |

wav@\w sAjie[ndau papesddn
A - pue pauies ajdooad (s19310Mm
(o) & 10 JJe1s pre isiiy
(¥) ® ‘S5 PIe 3841} ‘WOO!
(R) & sorendosddy pre 1si1}) pre 3sai4

(o)

(S193I0M
(¥)® S1EAOI1o 10 JJeIS pIe 1511
(A& EPRVEOIIPM | )1y pre 3su1y ‘wioo)
(9) & ple 1si1)) pre jsaig
(pAuoo)
W® . saanpadoad

¢Pasn
(A) uonesnsaAul
(9) & JuapdU|

;9Jow x $JS0D . keme 1uSL * ¢J50D
no uopnjos | judym | jwoym | mw_ s 5 Em>.o:_== wRjqoid ay) uor mw_ s d
Yoayd | pinb ayy Ag Ag o .Mcor 5 —_w_mu - syeym ‘(n)) % H 19pIsuo) dido)
0] paaN | saop Jeym } 2UOP 9q UED JEYM 2 j0u UL




[} XHOM

134vS A5 P, mJo
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuow pue 110JJo ‘aw JO SW3) Ul ‘S)1SO)) 4
su3is “(A}o13299
(¥) ® one)s “89) yeay
(A) & JO $92.Nn0s 10 syeds
(o) & ‘Sawe|} -~ $324N0G J
Alddns ‘uonejuan Ho1S0|xo pue o1
(V) @ ‘a8e101s ‘Ainuenb
() \U -- s|er1d)ew dAIsojdxa
()& 10 Jqewwrepjuj
salleneq ‘uone|nsul
‘9oueusjurew
() @ ‘Suipunoid
(n) & ‘sdoys Aouadiowa
()& ‘sSUOI}DaUUO0D
-- Juawdinba ayy
M) ® "219 ‘uipunosd JSTRIFIBETE|
(A) & ‘suoisualxe ‘sa|qed
(9)& | ‘sosim -- Jeudjew Ay
() ® *039 ‘sudis ‘spunoid
(L)@ | ‘sosny ‘sioxeaiq 3nduid
(9) & | -- Suim [esauald ayy
gadow * 450D ;Aeme 1ygii \a_* ey |
1no HONNJOS 1 2USYM |- 2WIDUM 16, mw_ 1S d Em>.2o_:: RO o uonenyis 13pIsuo aido
way> | yombay | Ag Aq Hemls ayy Ll speym /(D) Iyeny! pisuo) idoy
‘ 0] UOP 3q ued JeypA Ayl
0] Pa3aN | s90p JeymA & 10U )

suoiso|dxd pue 341} ‘A}D11303|3 -- [edlueyddw pue Ajdjes ¢




=
AN ‘ o=
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
"039 ‘s||14p @41y ‘sputod
dunssw ‘shkemgued
() ® pue syxa AdouaSiows
(A) & ‘swele au1y ‘sueld
(9)& UOIIBNORAD -~ A1}
JO 3sed ul suoIdNIsu|
) ® a|qe|reAe ‘pauiel
(1) & -- *2}d ‘sjeyssew
(v) & a1y aoejdyiom 3y
(sadid ‘sajqed
"3°9) sajoy Jo sjpuueyd
‘(suononasqo (p,uod)
‘uonipuod) | uoisojdxa pue a4
wa @ﬂ SI00p all} ‘syreys ! P
A = "3'0 -- sa1e)s ‘seaue Jo
()& uonjesijejudwipredwo)
wiay} 4oy sudis
‘syuelpAy ‘sj9al asoy
‘s1aysindunxa aiy
(¥ ® 19430 ‘suaysinSunxa
(A) & pue uo1ddAP
()& 2l1) d1jeWoINe
-- $2IAJp Sunysiy a4
:dIow * 150D ; keme 1y *\mmMu gy
no UOHNJoS | UM | gtioym -, mw_ is 3y aroadur HRIAOIC O uoryenyis I9pISuo J1do
}o3yo | yoinb ayy Ag Ag HeMIs oy} | syeym ‘(0) feny! pisuo) 1doj
0] UOP 3q ued JeypA Ayl
0] PI3aN | s90p JeymA & J0u J|




0 YHOM
133vS AN

]

($$$) 10] B 10 “($$) owos “($) o/n1| € “(0) Sulyiou :ASuow pue 1oy ‘Wi JO SWIS} Ul ‘SIS0 4

:34e suonsanb anQ

@x (o0) .9\”. :s1 suoisojdxa pue a.ij ‘A}1011)23]7 -- [ed1ueYIdW pue A)aJeg 10} UOI}EN}IS [[BIIA0 dY] ‘910jaI9Y |
me @\mw :PaMmo||0} pue asn 0}
va —~ Asea aunpadoud ayy |
¥ ® sspaezey Ayoyes spaezey 3unodoy
(1) & 1O spupy asay) Jodau
(p) & | 01 2inpadoud e asay s
. .me 1001} Aq sueld
‘Buny3i| adeoss ‘syixa
Ev@\ﬁw AouaBrewa ‘seomnap | A_om:ouv
M@VW = 8uny8y any ‘suondas uolsojdxs9 pue 2414
)= adelols -- sugig
;9I0w % 3)S0D . + 31500
no uopnjos | judym | jwoym | m%ﬂawm E%H,_M:_E_ woqoad ay) o mw_ . )
Yoayd> | donb ayy Ag Ag o .“: oﬂ. 5 —_w_mu U saeym ‘(D) % & 19pisuo) didoy
0} PaaN | saop Jeym ] P29 Jjeym @ 10u 1| yL




[ XHOM
134vS £ é .mJo
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘aw JO SW3) Ul ‘S)1SO)) 4
NMW @W@ﬂ 3592.Nn0s 1Y3|
(o) @ 3y} Jo 1y3is 100241p ON
3SUIDS
(¥)® 10 Spul|q ‘sutennd o
(A) & 9ABY SMOPUIM OP e
(9) & | :uns oy Aq Ajje1dadsy 10 SUORIIYOY
3SU9IDS
ETWNH ‘SMOpPUIM ‘S)193Ys
(A) = onseld ‘sadepns sse|3
(o) = 10 [eJow ‘sajqey uQ
(v) ®
(A) ™ sAue 219y} S| | Jdom 3y} uo apeys
)&
NMW@/ Nmiwbc_\s uea|d apisno
()@ ysnouyl ‘sjqerdeooy | maia pue ysdijAeq
1y31iq 00} Jou Inq
(¥) ® J1OM JO s|relap ayp I15e1 pue
(h) & : seate yIoM dy)
() @ O93 O} 9[qE 9] 001 jo Sunysi| [esauan
© Jou yonuw 00} JayiaN AL
gadow * Y509 ;Aeme 1ygii \a_* sy |
no HONNJOS 1 2USYM |- gWOUM 16, mw_ IS d tw\,.o.:_:: OHOAC o uonenyis 19pIsuo Jido
¥oayo | omb ayy Ag Ag R .w:ow. 5 —_w_mu UL saeym ‘() % H pisuo) 1doy
0] P3N | SI0p Jeypn ! P29 eam &3 jou y| il

bunybi| - splezey |edisAyd '€




i YHOM
134vS AN 4 ] l.m"v
($$$) 30| © 40 “($$) SwWos “(§) 91| € “(0) SuIyrou :AdUOW pue oKD ‘B JO SWID) Ul \ﬂmom.*
NMWWNH (paMmo||o} pue asn 0}
(9) ~ Asea aunpadoud ayy |
8
(V) @® ssprezey | PieFR unoday
(A) & Suny8i| poda.
(9) @ | o1 amnpaooid e asey) 5|
92.4Nn0s 1y31| JuedyIugis
(4)® | e 1o mopuim e o) yoeq s10}1UOW
(A) & 119y} 9Aey 10 208} | 19)ndwiod Je I0AA
(o) 10U $90p J9IoMm Y|
MMWAWNH spaoejdas Apjoinb
AQV & ale mO__DO_ ®>EUQU-®D
(¥) ® saamxyy 331
(R) & sA|de|ndas paues|)
(o) &
M%_Wv@ qucwéw%%\mc:w_oc& 1nojo>
A) & IN0J0D sulpn|dul »yse}
(9= oy 1oy areridosddy pue Aypenb 1y3i
(¥) ® Rt
(A) & ‘saseouieys) skem8ued Apuwiopun
()& pue Seale YoM dy} uj SunySiT
;90w % 31500 . L 51500
no uonnjos | zudym | ;woym iAeme Jydu wRqoid ayy !
}o3yo yoinb ayy Ag Ag uoijen}is 3y} aroaduwi sqeym /(D) uonenyis 19pIsuo) aidoy
0] P33N | Sd0p Jeym 0} dUOp 3q ued JeyAA o 10131 ayl




1 YHOM € ==
134vS AN €
=
($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)
:34e suonsanb anQ
D :s1 unysiy -- sparezey [eaisAyq 10} UOI}eN}S [[RIIA0 BY} ‘D10j249Y |
N ® sAiessadau
(A) D uaym paode|day
()& sAadoud palois 1 |
A (3dd) wawdinba
sz . o1 500 aAnajoad
E .x., 33 3ddd 9y a [PUOSIg : €
2] &= = [9Ad7 - saunseaw
AYs! | uonuanaad oy
() ® 10 sadAy snopuezey 1oy ’ o
(A) M;/ paiinbal a1aym 34d
(9) & orendosdde asay) s
gadow * Y509 ;Aeme 1ygii \&* sy |
ino UONNIOS | eloym | ewioym -, mw 1S9 Em>.8o_:: HRIISAE o uonyenyis d
¥oayo | ombayy Ag Ag R .“:ow. 5 —_w_mo PUAN saeym ‘(D) % " 19PISUO M
0] P3N | S90p Jeypn H Poq 1M &x jou ] il




[ XHOM

134vS £ é .va
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘aw JO SW3) Ul ‘S)1SO)) 4
e | |
) S sspaezey asiou yodau spiezey Sunoday
(5) & 0} ainpadoid e 219y} S|
) ® $°019 ‘sloop punoJe
N ‘sooe|dyiom Jaylo sSuiuado ‘sajoy
(9) @ W04} 3SI0U IdY} S|
wa@m $9sIou JualIquIe uoIedIUNWWOo)d
ﬁwv ~ 10} JUNOJDE 3 $30(] JO sueapy
Ev@ $592In0S dsiou SUONEIS Y10
(A) @ wodly a|qissod se Jey sy HEIS HOM
(9) @ 4 9lq }
;3unenuasuod
() ® 10 Suruaysi|
(A | Bupyer yum asspsul
(o) 3510U/5pUNOs O(]
(S[eq129p <8 Seate piom jje uj
uey) aiow s 1 ‘os J|)
(U) @ | ;yeads o) sadion J1ay)
(A) & asiel 0} aAey Jede
(o) & 13w e ojdoad o
gadow * Y509 ;Aeme 1ygii \a_* sy |
1no HONNIOS 1 2USYM | - 2tIDUM -y, mw_ IS 9 ~M>.o.=_:: OHOAC o uonenyis 19pIsuo a1do
yoayd | yomnb oy Ag Ag HENIS ot | syeym ‘(n) fenj! pisuo) 1doy
y 0] UOP 3q ued JeypA Ayl
0] PI3aN | SI0p Jeyp & 10U )

3siou - spJezey |edisAyd '€




| NHOM 4 -_
134vS AN p mJo
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
~ :34e suonsanb anQ
@ 9 .O\W. :SI asIou -- spaezey [edIsAyd 10} uoljenyis [[e4dA0 aY) ‘210ja1ay |
() ® ¢3dd
(L)@ | ay asn 0y moy noqe
(n) & paurel) SIayIom aly
) ® sA1essadau
(n) & uaym paoe|doy (3dd) wawdinba
(n) & ¢A1adoud paiois i s aAnddj0.d
N ® Jeuosiad : €
(A) & 3 3ddd 9y1 seo( [9A97 - saunseaw
() ® uonuaradid 1_YO
PHELE]
(M) ® as10u snopJezey 10}
(A) & palinbas a1aym 3dd
(9) & areridoidde asoyy |
g@\w $POMO||0} pue 3sn 0} (pAuod)
AM% | Ases aunpadoud ayys| | spaezey Sunaoday
3910w % $]S0D . keme 1uSL * ¢JS0J gy
no tonnjos $UIUM | woum o mw IS 9 Em>.8o_:: HRIAOIC 9t uonen)is J9pISUO oido
¥oayo | ombayy Ag Ag R .w:ow. 5 —_w_mu PUAN saeym ‘() % H pisuo) 1doy
0] P3N | S90p Jeypn ! P29 eam &3 jou y| il




o WHOM
J34vS A5
=
($$9) Al.m...v
10| © 40 ($$) swos ‘(§) @ ’ : hy
($) 911 ® ‘(0) SUILOU :ASUOW PUB 10D ‘D) JO SWIB) Ul ‘SISOD) 4
¥ ® sAJIpIw
@@ N lo/pue w;m%.;w.gcww;y Suiyjo)d >pop
(9) @ ay) 10} 3|qRHOJWO)) .
Y1) ® .
M@VW = ;PaMO||0} pue asn 0}
()@ Asea aunpadoud ayy |
sspiezey | spaezey Suntodd
sz @W@ﬂ Aupiwny Jo/pue . !
%ﬁw = ainmesadway podal
9) %= | 0y aunpoooud e a1ays S|
W) ® ;panowal
NS .Bw\csm \mwcw;uﬁc Aypiwuny pue jeay
()@ sinodea ‘191em ‘P102 10 $32IN0S
W04} S9DIN0S AUy
) ® (Aue aq 3,up|no
y ys)
m% Mz/ ngmmiwm_m $S100p 8y} syeaq
A vse pue sMopuim ay} Ag
) ®
N (prwuny
ﬁwv Eop) 00} Io \CU 00} 10N >:EE=I
() ® ssuolnerea
N wreoyiudis ou ‘pjod aimesadwa)
;dJow % $)S0D ¢1S0D = "
no uonnjos | ;udym | ;woym iAeme 131 Eov__“%o._m 9 st
payd | pmboay | Ag kg | uonenis oy anoudwy | g pyy ¢ ™ | vogenys
0] paaN | saop Jeym 0} auop 9q ues Jeym A (O) .@fr PP el
&3 jou i

Alpiwuny pue ainjeladw?d) - spidezey |edisAyd ‘€




o WHOM Z -
134vS AN .mmo
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Aauow pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
:3Je suonsanb unQ
m.mw : c.u . .O\W. st Apprwiny pue ainjesdadwad) -- spaezey [edisAyqd 10} uorenyis [[e13A0 3y} ‘210J219Y |
e
@_VW ) ¢P192 10304 suLQ
()@ S1 }1 2I9YM d|qe|IeAY !
(W) ® 39]qeHOoJWOod
n) & pue areudoidde
(o) & ‘Aytjenb poon Suiyrop
: 9AI}IA)OI{ : €
¥)® d(eay 3uneipe [9A97 - sa4nseaw
(1) 1surede ‘ssauhip uonuaraid 12410
(9) 2 10 Yuem 1oy -3-9) :
IS Lressooou JI papiroid
;910w % 3)S0D . (ome 1S x 3)S0D ey
o HOnNIOS 1 ZUSYM | - gWOUM 116, mw_ IS 9 ~M>.o.=_:: IO ot uorenyis 19pIsuo Ji1do
}o3yo yoinb ayy Ag Agq 1jenyis ay) Pl ospeym ‘() nenjl pisuo) idoy
' 0} dUOp 3 ued JeyYyAA ayl
0} PI3N | S90p Jeym 23 jou y




[ XHOM

134vS A5 A;ﬂ'
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘awi JO Swia) ul \ﬂmom.*
(¥) ®
(A) ® zarenbapy Sued
— 113y} pue sjoo|
()&
NMW @ﬂ spautejurew Arejngal
(9) ~ | pue uonipuod poo3 uj
) ®
(A) & ;8uneiqin 10N
(0@ (slopuLg ‘s|[Lp
) ® ‘3-9) saunyoepy
(A) & sAAeaY 00} JON
(9) &
) ® ;pawiopad
() & a3q 0} oM
(0)& oy 1oy areridosddy
() ® ;uonIpuod poos ul
(A) & uoisuadsns pue syeas
(o) & ‘s911} ‘sa|sie 100|4 A
"33 ‘SY1PI0)
(¥) ® \
p—4 sqol $30NJ)) S9IIIYSA
(A) ~ ayy Joy ayeridoiddy
(o) &
3910w % 2S00 . * ¢JS0J
no HOBNJOS | gUusyM - grioym -, mﬂ>ﬂ>\wm t%”_“.a—:_ HOTIOAC O ol mw_ IS d
yayd | pinb ay Ag Ag . .Mcoﬂ. A —_N_S e syeym /(0) | Y % H 13piIsuo) oidoy
0} PI3N | SI0p Jeym ! Poq 1EUM & Jou Ui

uonjelqia - spiezey |edisAyd '€




] ‘g; N =
134vS £ .lmrv
($$$) 30| B 10 ‘($$) SWOSs ‘($) o|11| B ‘(0) SUIYIOU :ASUOW PuUE 10K ‘Bul} JO SWI} Ul \ﬂmol
Y p }) } ! D x
:3Je suonsanb unQ
@ N &
3 (00) OO S| UOIjeIqIA-- SpIezZey [edISAY4 10} UOI}en}Is [[e49A0 dY} ‘910jaIaY |
)& 37019 ‘spuey ¢
()@ | 10 L yumuom ‘sadioy
(n) &= ‘saimysod y10m poon) o
(W) ® sApadoud el
(A) & pasn sj00y pue
(s & SQUIYDBW ‘SI[DIYDA
NMWW JPaMO[|0} pUB 3sn 0}
- Asea aunpadoud ayy |
(9@
sspiezey | spaezey Sunsoday
(V) ® Aprwiny Jo/pue
(A) & | aimesadwsay podai 0y
(o) ainpadoud e alayy s|
(¥)®
(A) & {UORIPUOd pood U (PAu©o) sjred
(o) @ 113y} pue sjoo|
3910w % $]S0D " g * ¢JS0J
Jno uonnjos | juaym | ;woym w_ eme Jysi y ws[qoad ay) !
yoayd spinb ay Ag Ag Mo_ww_o:m%—_w_wwo“ wr s reym ‘D) uoijenjs 13pIsuo) a1dog
0] P3N | S90p Jeypn H Poq 1M &x jou §| >l




i NHOM

134vS £
($$$) 10| B IO
($$) owos ‘(§) apu] & ‘(0) Buiyiou :A &0
ILOU :ASUOW pUE LIOYS * =
143 ‘a1 JO SULIB) UT ‘51507
Nmr@ 1 /S1S0D) 4
>ya4, . ss1onpoud
(9) @ Ol ojqewiwe
9AISOII0D b 98
W ® 1504105 '51x03 Ag B0}
(R) & PRICTIalilele
()& [|]oM pue a1e !
1idouddy spPqel
(¥)® tpamo
e u _O%
D | oot an
G- mE%__um sjj1ds “8-9)
. Cm u—O ased uj
(M) ® $"019 ‘saunixiw saJn
= ’ 1 pad0
(A) & 10} ‘pamojjoy pue h
(9) @ 1e9d :s|esau
D) J— _ Iw pue
[ed1wayd 8uisn noqy
(W) ® ¢(SSASW)
N oo fayes
AGV ~ ‘ _ L1ojew WC_UD_UC_
2 | ‘s|qepeae spiezey oy
noge uonejuawndo( sjonpoad pue
;9Jow (¥) @ o spiezey [esauiw
no * 21509 N & o1 dn pue w_o_@__gm 10 [e21WdY)
payp uonnjos | zuaym | ;w " (o) & ] s|eoILayd pue
0} paaN b ayy Ag ‘ >o—_>> uo ¢Aeme Jy3u *\MKMQ 1onpoid jo Aowusnul
S90p JeyM q o nenyis ay) aroaduwi wopqoid ayy | " S!
} uop aq ueo Hm.._>>. saeym ‘() :o:m:.rm
: 19
PN 5 pisuo
jou | yL J adog

spiezey
: e |esiway
: o I 4




o WHOM
134vs A\ ¢
=
-
<
($$$) 30| ® 10 “($$) dwWoOs ‘(§) @ / . .ml.
($) 91| ® “(0) Suryrou :AsuoW pue LoD ‘D) JO SWID) Ul ‘SISO
NMW @\mw ssa1o1j0d uonnynsgns (1 [9A97)
(5) 2 ,U92I3, pue | sainseaw uonudA
n) &= uo1}dNPaAI ASN SIIXO | -34d aAd9|0D
NMWW\&.W ;PaMO||0} pue asn 0}
- Ased 2INpado
() @ paocoud ayy s|
wa www ssplezey |eaulw spiezey Butpioday
A) G pue [ediwayd yodau
(9) & | 01 aunpoooud e asays s
Nzwv%w (;3oW syuawaiinbal
A | S ;
52 | e e
N ® ("219 ‘seaue pajoLNsSA
(A) @ | ‘Sunjows ou) pamoj|oy sugig
(5) & pue sjeudosddy .
(¥) ®
(1) 3SI9UIBIUOD
()@ ayeudoidde uj
sz@\&.m ssainpanoud Jadoud SOISEM
%@ ® 3uisn Aem pajjonuod
n) & ® Ul PaAOWdY
M) ® ssooeds
(A) & paj|oge| pue paje|os!
= \ ! (p Au0d) ageso
;oiow % 81502 31S0D o= reudoIde v poioss )
no uonnNjos | FUIYM | ;woym iAeme Jysu jmﬂo id ayy <o 81
$ay> | pmbay | Ag kg | vomenus ayr anoiduir | gy, ¢ | wonenys
0} PaaN | S30p JeYM 0} dUOp 3q ued Jeyp Aeym ‘(D) .m—_h ! 19pisuo) a1doy
&3 jou j




i YHOM ¢ l
134vS £ al.m.'v
($$$) 10] B 10 “($$) Swos “($) o] € (0) Suiyrou :ASuow pue HoyS ‘D) JO SWI) Ul 1507
mw@ ¢qof
(9) - 9y} UO S}e3 U0 ON
NMWVAWM SJ1B 4sal) yum
(9) = UOIJB[IJUDA |BJaUDD)
o (e / M.H
(o0 seare |
g &) pajol1sal \mc_v_oEm |9A9] g w
(A) & ou -8-3) pamoyjoy are | UOHUAd PHO
(9) & | jey sojnu mendoiddy
;uonipuod
Nzwmﬂvw po03 ul pue pajedo|
%J — | 11oMm suonels ysem a4e
9 &= pue puey ‘siomoys
(¥) ® 350
(A) @ | posu ji “einsodxe wouy
S 91e|0SI SI0JRID
()& parejost siojesad(
W) ® spauleurew ro
(A) @ | pue paydayd Apadoud TP
(9) @ WaISAS UoIR[IUIA mmhﬂﬂﬂmw: _“o_ucg
-a1d 2A1123]10D
5(921n0s ay)
NMWVAWN 1e Y3 3 s1) patinbau
o 9I9YyM UOIIB[IJUBA
(©) ISNeyxa [ed07]
3910w % ¢JS0D y . L 31500
no uonnjos | ;udyM | ;woym iAeme Jysii wR[qoad ayy e sl
3y | pPinb ay Aq Ag Mo__ww::m ay anoadut | g oy {(ry) | uonemis 13pISU0) sidog
0} P3N | SI0p Jeym } SUOp 3q ued Jeymp & 101 ) ayL




7 YHOM 4 -
134vS AN A.mmv
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Asuow pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
:3Je suonsanb unQ
@ 9 oy :SI SpJezey [eJauiw pue [ed1dy’) 10} UOI}en}Is [[e49A0 dY} ‘210Ja1aY |
3'019 ‘spaau adengue|
lo/pue Ade.ay|
(A) — 90y} ‘s1axiom 3unoA _ﬂ. ot _H_m
(o) & “(uisinu Jo Jueugaid } uohiuony
Ale1dadsa) uswopn
(¥) ® ¢
(A) & ‘Bupliom Jou ‘uaolq
()& uaym paoejday
Nﬁww N\A_‘_wﬁ_o‘_ﬁ_ pasn pue 3dd) HCQEQ_S—UQ
%VV = pairedal ‘paureureny aAay0ad
9] == [eu0sSId{ : €
wa @\mw ;9|doad | [9A97 - saunseaw
va | wy »yse1 1oy eudouddy | uonuaraad 1O
(W) ® ;9| qe|1eAe
(R) ® "0} ‘3uIylo|o ‘sasse|3
()& ‘sysew ‘san0|D
£o10Ul * 43509 ;Aeme Jysu \a_* iy sl
no uonnjos ) gUsYM | 2ouM -, mw 1S9 Em>.8o_:: HOIAC O uonen)is 13pIsuo aido
ooy | yombay | Ag Ag o .Mcoﬂ. S —_N_S oy | AT (D) % " pisuog raoL
0] P3N | S90p Jeypn ! P29 eam &3 jou y| il




o YHOM
134vS £
Al.m"v
($$$) 30| ® 10 “($¢$) QwWoOs “(§) @ / . =
($) 9] © (0) Sulyiou :AsuoW pue 11049 ‘DWI} JO SWLID) Ul ‘S)S0D)
(v) ®
(A) \\.)j ;A10331e0 Ag ades0)g
(9) &
(¥) ® .
(1) & $sJ2U1BUOD P3||aqe|
()@ | PMPuE areridosddy S12q®E1
;pamo||o} pue
MMW@/ umouy| sainpadold ale
= ‘(sayseyds ‘s|ids *39)
(o) SJUSPIOUI JO 3SED U]
>N..u6 \\mw:sx:c $3.Anpado.id
W ® 0} Ajdde ‘pamoj|oy
Nk pue Jea|d sainpadoid
()@ ay) aJe :s20ue)ISgNS
[eo1dojoiq Suisn noqy
35193Ys ejep Ajojes
wa @W@ﬂ [elayew Suipnoul
va = ‘3|qejreAe spiezey ay) sjonpoad
== | jnoge uoneuaWNI0(] pue spiezey
Mzw & ;o1ep 0y dn pue ojqe | | fea1sojolq
A) & -|leAR s90URISQNS pue [qeatuntitios
arom s (9) & s1onpoud jo Alojuanuy
$)S0D
no uoijnjos suaym | woym T»w?m t._m_._ jmv__naﬂ._ 3 e g
payd | pmboay | Ag kg | vomenus ayranoaduir | gy y ¢ | wogenys
0] paaN | seop Jeym 0] UOP 3q ued JeypA Aeym ‘(0)) .m—_hﬂ. 19pisuo) a1doy
& jouy

spJezey |edibojoig/ajgediunwwio) °g




i YHOM 4 =
134vS £ .l.w.l.o
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘awi JO Swia) Ul \ﬂmom.*
(¥) ® (L 12A9Y)
(n) & spjnow Jo 13unjy ON| | $S3JNnseaw uoIuIA
(9) & -aad 3Ad3|0D
(¥) @M JPOMO[|0} puB 3sn 0}
Mm% = Asea aunpadoud ayy |
e spiezey
) ® sspiezey [ed13ojo1q o Sunjiodoy
(n) & d|gediunwwod podal
() & | 01eunpadoud e aiay) 5|
N ® ;(1dW syuawaiinbal
(A) @ | SIWIHM) sprezey pue Sururesg
()& sainpadoud ay} Jnoqy
() ® ("010 ‘seale paloINsal
(A) @ | ‘Sunjows ou) pamoj|oy sugig
(h) & pue ajerdoiddy
(4) ® ;S19UIBIUOD
(A) & o
(5) @ areudoidde uj
M) ® ssainpadoud sadoud SISEM
(A) & 3uisn Aem pajjonuod
()& © Ul PaAOWY
W) ® ssaoeds
N bw:wo_pw_o_m_cm paje|os| (p Au0d) 3gel0)s
GV = ‘alelidosdde ul palolg
:dlow * $)S0D . keme 1uSL * ¢JS00
1no uonnjos ) gUsYM | 2ouM -, mw_ IS 9 ~M>.o.=_:: HOIISAE o uol mw_ IS d
yayd> | pmb ay Ag Ag . .Mcoﬂ. A —_N_S " saeym ‘(D) % H 19pisuo) oidog
0] P3N | S90p Jeypn ! P29 eam &3 jou y| il




7 YHOM 3 -
134vS AN A.mmo
($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)
M& ® 311 ysauy yum
UOIJB|IJUDA [BJaUD
(n) hw eyl _ O
;(*010 ‘seaue
() ® pa1oLsal ‘Sunjows ¢
A@@ \\..// ou wwv pamoj|o} ale [9A97 - sdanseaw
()& 1ey) sajnu aendoiddy | uonuanaad o0
;uonIpuod
MMW @ﬂ poo8 u1 pue pajedo]
= [[oM suonels ysem
)& | 540 pue puey ‘siamoys
() ® 3¢
(A) @ | posu i ‘ainsodxa wou
(n) & paje|os! sioyes2dO
() ® ;paurejurew (T 19/97)
N pue paydayd Apadoud | sainseaw uorpuaA
()& WRJSAS UONE|UIA -34d A3 10D
) ® 5(224n0s 3e) palinbai
(A) & 919YyM UOIIR[1JUSA
(o) & 1SNeyYXa |B207]
()@ | sadtj0d uonminsgns | (pauod) (L [2A97)
(h) & ,U93I3, pue | sainseaw uoudA
(9) & uoIONpPal asn sJIXo| -a1d aAd3|0)
gatou * P50 ;Aeme JySu \&* sy e sl
o uonnjos | ;udym | zwoym ¢ 14! d wo|qoid ay) : d
payp spinb auy Aq Aq uonenyis 3y anoaduwt | ¢ 1pym ‘D) uonjenyis 13pIsuo) Jidoy
’ 0} dUOp 3 ued JeyAA Yyl
0} PI3N | S90p Jeym &> 10U J




 YHOM L4 -
134vS AN A.mmo
($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)
"0)9
‘spaau adengdue| Jo/pue S1oIOM
() ® Aoeiay| 10y ‘saidia||e %
P , spaau [e1dads
(A) & YHM 3SOY} ‘SI9I0M 01 UOIILo
(9) & 8unoA ‘(8uisinu 1o } uonuonv
jueudaud "dsa) uswopp
NMWV @WN sAJdadoud
(9) hv pasn ;a|doad 114
(¥) ®
(h) & spairedal ‘paureurepy (3dd) yudwdinba
(o) @ aAnajo.d
[euosidd ¢
(v)® [9A97 - saanseaw
M% W)/ s)sey 1oy oyendoiddy uonuaraad 130
(4) @ﬂ a|qe|reAe '2)d ‘Sulyio|d
M@% = ‘sasse|3 ‘sysew ‘San0|n
NM_WAWN paiinbau se
ﬁwv — ‘J9PJO Ul SUOIJRUIDIBA (pAu0d) €
@ [9A97 - saanseaw
N ® . uonuaraid
(A) & 9} UO s)ed mcomwﬂ PHO
(9
MQLOE * MHWOU .\A m J* MHWOU oo
no LOHNIOS 1 ZUSYM | gtoum 1, mw_ N,Wm t_o\,_MS_E_ HOIISAE o uol mw_ IS 19pIsuo a1do
¥oayo | ombayy Ag Ag R .w:ow. 5 —_w_mu PUAN saeym ‘() % H pisuo) 1doy
0] P3N | S90p Jeypn ! P29 eam &3 jou y| il




A . ‘_.u.m_.

($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)

:3Je suonsanb unQ

Q YY) O 5| spiezey [ed150]01g/2]qeIIUNWWIO)) 1O} UOI}EN}IS [[RIIA0 BY) ‘D10jaIay |



=
[} YHOM
1348 &5 .l.w.l.o
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘awi JO Swia) ul \ﬂmom.*
(doys = pau ‘Aeyo
O 10 03 = uaaid Y3l 0)
~ | yo] woiy arow sajpasu
AM% = | 89 suonsaup ‘sinojod SINSHIPBIEY)
‘sadeys payoadx]
9|qIssadoe
(M) ® Ajisea pue a|qe|ieae
(A) & (s9]qed ‘suopnq “8°9)
19 q
(9) & | waysks doys Aoualiowg
(s3y381] ‘suonnq
(4)® | jo sinojoo pue saquinu
(A) & *89) ]oued jonuOD uonisod
(o) & 3y} UO Pajedo| [N
(¥ ® 3M0] 00} Jou ‘y3iy
(R) ® 00} JOY}IaU “IMIoM
()& ayy Suioey pue JeaN
(sjepad
NMW @W@ﬂ ‘SI9A9| ‘suonnq
& ;UONIPUOD POOS U] ‘3-9) sjoju0d
(n) @ uonip p
pue sjeugis
(¥) ® .
£91q139)
AM% W)/ ale "219 ‘S)SI| ‘swio S19p10H10M
eolou * 8509 sAeme S \a_* iy |
no HONNIOS 1 2USYM | - 2WIDUM -6, mw_ IS d tw\,.o._a_—:_ OHOAC o uonenyis d
¥oayo | omb ayy Ag Ag o .Mcc# 5 —_w_mu - seym ‘(n)) % H 19pIsuo) Jldoj
0} P3aN | saop Jeym } UOP OQUEIIBUM | = Jou YL

s|eubis pue s|0.13U0d ‘sw.io} -- ubisap siwouob.ag -9




i1 YHOM 4 =
($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)
:3Je suonsanb unQ
@ 9 .90.) :SI SjeudIs pue sj0)uod ‘suliof -- ugisap JIWOU0S.1] 10} UOI}eN}Is [[B4IA0 9y ‘910jaIdY |
(4) mw ;PaMO||0} pue asn 0)
(n) & Asea aunpadoud ayy |
(o) spaezey
) ® ssplezey Sunjiodoy
(A & d1Wou03dia asay} Jodal
()& 0} ainpadoud e aiay; |
)® |
(1) & 3199} 10 s193ul) By} YyiMm 22104
(o) @ ainssaid aAISS20Xa ON
swayy duisn
(y)@ | P°ldoad oy sreridoidde
@@ ~ aJe (sl1ojedipul ‘suonnq
O -8-9) mco_mcwc:_o (pu0)
pUE W0} "9z1s sansLIa)IRIRY)
) ® sysnoua 1y3iiq sydi|
(R) @ | 10 piesy aq ued swiely
() &
:dIo0w x 350D  (ome 1uSL x $1S0D -
mo uonnjos | dUBUYM | QUM 6, mM_ IS 9 tw>.o.=_=__ OHOAC o uonen)is 19pIsuo ai1do
¥oayo | ombayy Ag Ag o .M:ow. 5 —_w_mu PUAN saeym ‘() % H pisuo) 1doy
0} p3aN | sa0p yeym } UOP OQ UEIIBUM | = Jou yl




[} YHOM D
J LY p
34VS ;m'h
($$$) 30| © 10 “($$) 2WOs ‘() 9N1| € “(0) SulLpou :ASUOW pUE HOYS ‘DU JO SWIS} Ul ‘SISOD)
;seale 10 suone;s
(V) ® M10M 3y} 0} 9|qIssadde
(L) @ | Apses ase yoiym saoeid
(p) & ur ‘papaau se Aeme
ind pue dn paueg|)
J(1eam [e1auag ‘siea)
(4) ® | ‘syppeud ‘o)qeo padewep
(R) & 89) swajqoud JdueUIUIRKY
()& JO 95BD Ul AemE Ing
(v) ® 1192
(L) & [enuue ygnoioyy
(9) & | ‘eoueusjulEW JBINSDY
(4) @ﬂ ;uonIpuod poog ul
MQ%W ' | saulyorW pue $|00) AUy
(Ayoyes 10y
ETWNM pale|Os] aJe saulydew
(A) = snosaduep "3'3) yse) saulyoeWw pue
(o) & yoea Joj ajerdoiddy | sjo0 ‘spersajew
(¥) ® oM |[e 104
(A) & s9|qe|reAe A1ojuaAul
(9)®
$dJow + 81500 A g x 81502
ne vonnos | dubym | UM -y, mw_ _mm\,\”wm HM\,_MEE_ OO0 ot uol mw_ IS 19pIsuo aido
yoayd | yomnb oy Ag Ag o w:oﬂ. 5 —_W_S PUAN s,eym ‘(0) % ! pisuo) 1do]
0} P3N | sI0p yeym }OUOP IQUEIIEUM | 1ou yL

saulyoeuw ‘sjoo] ‘sjeriajew y4om -- ubisap siwouobiag -9




[ XHOM

134vS £ a.va
($$$) 10] ® 10 ‘(§$) DwWos ‘(§) 911| & ‘(0) Bulylou :ASUOW PUE LIOYD ‘Bl} JO SWID) Ul \ﬁmom.*
NMWAWV.M ;9]doad papuey
(9) 4 13 1o} paydepy
(¥) ®
(A) & ;UONBIGIA ON
(9) & ADpOM
W) ® 3y} 0} paydepy
M@VW (&, ;AAB3Y 001 JON
n) &
Mu_wmyj sAinful asned
va 4 pinoo 1ey1 sued oN
;yro0ws 00}
1o y3nol 00} jJou ‘uly}
W) ® 00} 10 DIy} 00} Jou
(A) & “loys 00} 10 8uoj| 00}
(9) & | 1ou ‘Guaq 8'9) ol sy
0 paydepe saj|puey a1y (sadeys) swiioy
(¥ ® ;SWie | pue suolsuawi(
(A) & 10 spuey ay Bunn
()& INoYIIM asn 0) Aseq
(¥) ®
MGVW &) ;Aja1es qeud o] Aseq
n) @
oo x 9807 ;Aeme JySu ukiahieg .
no uonnjos | zudym | jwoym | mw_ . Em>.8o_:: wajqoad ay) i ;
yayd> | yomb ay Ag Ag . .“:oﬂ. A —_W_S e s,yeym ‘(N) % n 13pISU0) adog
0} paaN | saop yeym } dUOp 3q ued Jeym @ 10u 3] yL




YHOM
34vS AN

i

($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)

:3Je suonsanb unQ

@ 9 .9\”. :SI SaUIyORW ‘S|00) ‘S[eLId)ewW YI0M -- USISAP JIWOU0S.I] 1O} UOI}eN}IS |[eIIA0 9Y) ‘Dl0jalay |
(¥) @ JPaMO[|0} puE 3sn 0}
(1) &
= Asea aunpadoud ayy |
(o) & . spiezey
() ® sspiezey unioday
A% | o1wouo3dis asay) 1odau
(a) 819 asay) pod
(p) & | o1ainpadoid e sy s|
ssaulyoew
(¥ ® pue s|00} ‘s|eLigew
(R) & Ay} JO dsn JudIDID Sulures)
()& 1sOw pue 1sal1y}|eay
‘1sajes ay) Inoqy
3910w % $]S0D . keme 1uSL * ¢JS0J gy
no uopnjos | judym | jwoym | mw_ s 5 Em>.8 dun ws[qoid ay) oneris d
yoayo | dpmnb ayy Ag Ag o .Mco# S —_w_mu - sjeym ‘(N) % H 49pIsuo) Jldog
0] P3N | S90p Jeypn ! P29 eam &3 jou y| il




[ XHOM

IR A o=
($$$) 30| B 10 ‘($$) 2WOs ‘($) 21| B ‘(0) Sulylou :Asuow pue O ‘Bwi} JO SWI} Ul \ﬂmom.*
(¥) AWV.H 51591100}
AM% ~' | 4o punoid ay) uo joay4
(W) ® AU
(R) J0U s}sLm ‘uonisod
(9) @ [EWLIOU B Ul SpUeH
(¥ ® ¢[9A3] J9p|noys aAaoqe
(1) @ | pastedtoino peaids jou
& | ‘Apoq ay3 01 3s0|D swy
(9) Poq ay _
NMW @ﬂ iposiel $a1n)sod
(9) u.).r JOU ‘paxe|al s19p|noys
$(uaq 10 parsimy
(¥) ® JOU SI 328U "9°1 ‘uonelol
(A) \U JOU UOISURIXd ‘UOIX3])
(9)& ou) peay wSiens
(v) ®
(L)@ | sauaqiou oeqiysdiens
(9) &
(¥)® s94n)sagd awes
(h) & sAjsnonunuoo JoN oy 10 uonyaday
ﬁwv = F— n— %o
gadow * 4509 ;Aeme 1ygii \a_* ey |
ino UOLNJOS ) guaym | zwioym -, mw_ IS d Em>.2o_:: O o uonenyis d
payp | ypmboyy | Ag | Ag | UEE S M| saeym (D) | HOLE! 1OpIHOd oL
y 0] UOP 3q ued JeypA Ayl
0] P3N | So0p JeymA &3 jou ]

saJinjsod pue uonnadad -- ubisap >iwmouob.ag 9




| XHOM 4 -
J LY g
34VS “
($$$) 10| ® 10 “(§$) 2WOs “($) ap| © ‘(0) SUIyIoU :ASUOW pUE 0L ‘DU JO SWLIS) Ul ‘S1S0D)
ETWNH ssjuswanow jo | (aimsod jysdiidn)
AM% | Aemayy ur 5198 SuiyioN | samysod Suipue)s
(V) ® $9IB}INS 3I0M
(R) & 10 3S3p By} Japun s39|
()& pue s9auy| 10} WOy
) ® Y312y Joy paisnipe aq (patsasa.d)
() ~ ued Jey) sisalwe Yylim aamsod
AUV uv).r 10 XS9p 3y} Uo sw.iealo} w:_ﬁ:ﬁum\kuﬁwm
ay} 4oy 1oddng 10 pajeas
M) ® 39]qelIoJwod
(A) & pue a|qels ale
(9) & | eyl siess sjendoiddy
ne eiqussod | (1001 thoutew
(A& snoqe paquosop | SONIRUS “1sep
()& | sinsod SI0M ay] e sa|qe) Jo 3-9)
s)y31ay Sunjiop
(¥) ® ssuonisod ajqeno)
(A) ® -woodun paguojoud
()& 10 payeadal oN
. (pAU0D) sain)sod
(V) ® suolysno e wo yoddns
(A) ® INOYHUM 3ulydono.d
()& 10 3uij@auy oN
e r e ;Aeme ysu \&* g .
o uonnjos 1 UM | UM | 4o, mw_ 1S d ~M>.o.a:: MO o uonenyis 13pIsuo ado
oayd> | b ay) Ag Agq X .Mcc# A —_w_mu . sgeym ‘(0) % " pisuo) doy
0) P3N | sd0p Jeym } 2UOp 9q reym @ 10u 1] ylL




H ‘g; M 'll
134vS AN s .m,l.v
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
:3Je suonsanb unQ
@ 9 .99.\) :s1 aamysod pue uornadad -- udIsap d1wouo0s13 10} UoIIeN}s |[e43A0 3Y) ‘910)a1aY ]
@@W spamoj||o} pue asn
0] Asea ainpadoid ay) s|
(9) 2 ! pavoid 3y spaezey
) ® ssplezey Sunoday
(A) @ | o1wouo8is asay podas
Y
(9) & | o) aunpadoud e asay 5|
M) ® 3(S||e} ploAe 0}) A|oyes
(A) & asn 0] Asea pue ‘p1jos
(p) & ‘d1qess st soppe| daig
() w ss1y3iay 1e 3unjiom 1o} MULISISSY
(n) & a|qe|ieae toppe| daig
(n) @ [9e]! |
51y31ay oyeridoidde
we | I (pu02)
Yl Je ‘swie ay}
) (@1msod 1y3iidn)
(A) = Jo/pue sysiyy ayp 1o} msod Sutbue
(o) & yoddns ajqenojwo)) ) 'PUEIS
. . 3]S0D
2940w £ ¢}S0D M>M>>w t._m_._ _.:Q* 51d o1 g
1no uonnjos | FudyM | jwioym | o o dun [qo1d ay :o:w:.tm R o
}o3yo | >ypinbay Ag Ag o .“:ow. 5 —_w_mo UL saeym ‘() e pisuo) 1doy
0) paaN | s90p JeyM }OUOPIGUEIIBUM | o Jouy yL




[ XHOM

=
134vS A\ o=
($$$) 30| B 10 ‘($$) 2WOs ‘($) 21| B ‘(0) Sulylou :Asuow pue O ‘Bwi} JO SWI} Ul \ﬂmom.*
(¥) ®
M@VW D) ipaduejeq
D) &
speo]
(W@ "
W RUE
(9) =
wa @W.ﬂ ;lowiwey e
%f = se puey ayj Suisn JON
A%v @W..M . $3210} puey
(1) ® s3unsimy 1o uipuaq
va h)e INOYIIM ‘D1eISPOW
wa @W.ﬂ JSjuawaAOW
ﬁwv —~ pajeadal 1o Jse) ON
NMW @ﬂ $|NJo210} $9240}
Gv - 10 pJey 001 JON | pue (SjudldAOLW)
e $94n)s30)
@@ s ;dnige JoN
(9) =
gadow * Y509 ;Aeme 1ygii \a_* sy |
ino UOBNOS | gaym | gwoym -, mw_ IS d tw\,.o._a_—:_ OHOAC o onen d
oy spinb oy Ag Ag . .“:or ) —_w_mu - saeYM ‘(1) u % }s 19pisuo) Jidoy
0] P3N | SI0p Jeypn H P9 JEIM &3 jou §| il

(Builjpuey sjer1d3ew buipnoul) 3240} -- ubisap >iwouob.ag 9




[ XHOM c 'll
J34vS AA p .mJo
($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)
PROIE
NMWAWNH ‘s}|oq JOASAUOD :JuaW
(9) e -aAow Juanbauy 1oy --
yse} ayy 1oy ajeridoaddy
S3DIAI
(pajind uey _S_cm:.ume“
(¥ ® J1ayjes paysnd) ‘030 :
(R) & ‘syonay ‘sysioy ‘speoy
(9) & | s|qeisun Jo Aaeay 1oy --
yse} ayy 1oy ajeridoaddy
o)
m@ P PERINANTY
(p) @ | Mouselo) AJuo parue)
(¥) ® s(uonenyis
(A) @ | 2us uo Suipuadap) juaq
()& 10 PalsIM} Jou SI yoegq
W)® (]9A3] ISTEM JB UMOP
(A) & dumnd pue dn Supjoid (pAuOo) speoT
()& "2'1) 1yS19y poos e 3y
:(p]02 001 10 104 00}
& | Jou ‘Aiaddi|s jou ‘sagpa
(¥) kiaddjs 10u “so8p
D) uiINd ou ‘sa|pue
(a) Bu) puey
(9) & Emm 39) (dn >yo1d)
qeJ3 01 9|qerojwo))
3910w % $)S0D  (ome 1uSL * $)1S0D -
o uonnjos | dUBUYM | QUM 6, mw_ IS 9 tw\,.o._a_c.: HOIAC O uonyenyis 13pIsuo aido
¥oayo | ombayy Ag Ag HeEMIS oy} * | saeym ‘(D)) feny! pisuo) 1doj
’ 0] UOP 3q ued JeypA Ayl
0] PI3aN | SI0p Jeypn & 10U §|




i YHOM ¢ 'll
134vS AN .wJo
($$$) 10] B 10 “($$) Dwos () o] & “(0) Sulyiou :ASuoW pue LOYS ‘Bl JO SWIBY Ul ‘SIS0
wav,@w ;POMO||0} pue 3sn 0}
A) & Asea aunpadoud ayy s|
(b & spaezey
(V)® ssplezey Sunoday
(A) ® DIWOU0319 3say} podas
(9)& | o1 ainpadoid e auayy s|
(¥)®
N ;unowe a|qeidandy Aep ay) Jo pud
(o) @ 3y} Je ssaupadi]
NM_WW&M ;UoIBNS YIOM
ﬁwv a oy o) arenidouddy
W ® Sulures)
P ¢SpEO]
MQ% 5)9 d|puey 0} Moy Inoqy
(¥)®
() @ | osn oy Asea pue yoInd
(o) &
(V) ®
e . ) (pAU0D) SIJIAIP
m% hw IPRIEOIIIOM [ed1ueydaW
() ®
(A) & splepuess ySiy
(o)
e x 9807 ;Aeme 1ysu * 21509 e g
n uonnjos | dUBUYM | QUM 6, mM_ IS 9 t.w>.o.=_—:_ wRqord auy uonenys 13pIsuo ai1do
P opinb a3 A Ag 0 .“:ow. E) —_w_mu 2UM saegm () % g PIHo) ol
0] paaN | saop Jeym POUOPIGUEIJBUM | 1oy ylL




1y PN v .Mm.

($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)

@ } ) :a4e suonsanb anQ
99) e

S| (Buipuey sjeridyew 3uipnjdul) 32404 -- USISAP JIWOUO0S.IF 10} UOIJBNYS ||RIIA0 BY) ‘D10j2I19Y ]



[ XHOM

134vS £A < .va
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘aw JO SW3) Ul ‘S)1SO)) 4
) ® s]|ews 00} 1o a3die|
(h) & 00} Jou dle sazIs 3o03s/satjddng
(p) & | 201s pue AlojudAu|
(‘010 ‘owiny
Evm«w s9Iqissod | “s159nbay HUENE
(A) = s3pom AienQ) | ‘syuans usesalojun
(o) & ¥001s ‘s|eLiarew
M) ® ss24npadoud ‘s|00} ‘saoe|d)
() & 3doMm ensn ay Jo $3oUESWNIIID
(9) & | suoneoidde mo|y YoM
(¥) ®
= ;paijdde pue ues|d
Mm% o saunpad0id YIoAA $2anpa201d y10Mm
) ® s90eds pue
()@ | swnu arenidoidde
()& Suiuue|d yiopn
ssplezey
Q_TWV.H Aiages 1o yieay uoneziuegio 10
(A) = duioey Inoynm Hezl HOM
(9)® yiom ajdoad sya
(v) ® s
yerudoadde
() ® .
pue Jes|)
(o)
gadow * Y509 ;Aeme 1ygii \a_* sy |
1no HOBNIOS USUM | WOUM 16 mw_ IS 9 ~M>.o.=_:: HOIAC O uonenyis 19pIsuo a1do
I REITh] ¥omnb ay) Ag Ag o .M:cw. 5 —_w_mu UM syeym ‘(n)) % H pisuo) 1doy
0) paaN | saop Jeym } SUOp 9q ued JEYM 2 jou gy ylL

239 ‘saianpad04d YIOM -- S10SSsd41Ss/uoneziueblo MIoM




n YHOMm
134vS AN

]

($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)

:34e suonsanb anQ

@ 9 Ga :S1 *2)9 694npad0.d )IOM -- S10SSa.4)S/UOIJZIURSIO }IO0A| 10} UOIJeN)IS [[e4dA0 3y} ‘D10J21aY |
() @® ;PamO|0}
(1) & pue asn 0} Ases
()& ainpadoud ays s|
spaezey Sunjaoday
3510552115 959}
(¥) ® Y
(A) @ | wodau 0} aunpaooud
()& e aJay S|
NMWWW souo|e 3upjom Jo CETRIITEY
(9) P po1e|OSI QUOAUE S| | 10 Sedte HYIOM ||V
W® | (230 Q.S:Q_EOU uoIEIIUNWWOD
N 9210A J1) juesed|d o sues
3 W
() @ pue ajerdoiddy
(¥ ® 3SUONRIS | (SI9IOM USIMID()
(L)@ | >jtomuaieyipie i | suoleduNWwWod
(9) & | uana ‘ealy pue Ase3 pue suondedju|
seaJe 1o suonje)s
(¥) ® ;9R1| 00} y1om Surinoq
(NS 10 yonw 00} 10N -y31au uaaM)aq
(o) & aouapuadapuj
;90w % 3)S0D . * Mﬁmo_u
no tonn|os USYM | oYM ) -y mﬂ»”\% t.%”_“.:_-:_ HOIAC O uol mw_ IS 19pIsuo aido
}o3yo yoinb ayy Ag Ag HENIS ot | saeym ‘() fiem! pisuo) 1doy
y 0] UOP 3q ued JeypA Ayl
0) P3N | so0p Jeym &3 10U )




=
IS A\ o=
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘aw JO SW3) Ul ‘S)1SO)) 4
ssyuawtedap Jayjo
ysm Jo (Ayijenb
‘Guiseyound
() e ‘ddueUdUIRW 1orU0D
(h) & "3'9) s1axjiom JO wopadi4
(p) & | -00 esoyduad yum
papaau 10e3U0D
3y} Sey aUOAIDA]
sSonIAIO®
3dom Jo uononpold
() ® duigJnisip Inoylm
N (wooiysem *3-d) Awouo)ny
() @ syealq JOoYs 10}
UONE]SHIOM JaY/s1y
9ABI| UBD QUOAIDA]
PHETe
(4)® | Suiqumsip Inoyum g
(A) @ | syiom ayss Aem ayy | PMHEHULI0 9suRY
(9) & | 1depe ues suokiang
(v) ® . suone}dadxa
(p) @ | ésuondipenuod oN
() @ pue s13p1Q
idow x 350D s keme 1ySu *\%mMu ey
mno tonnjos UM |- gtuoym :o:mw;_m Yl o>.Eo_E_ R0 ‘ > :o:w:.tm J9pISUo Ji1do
Pay> | pinb awp A Ag 0} auop 3—_:8 reym ardm 10) ayr PRI oL
0} paaN | s90p Jeym 2 j0u uL

sanliqisuodsad pue Awouolny -- si0ssa.ldls/uoneziuebao YIOM




[ XHOM =
134vS A\ o=
(§$$) 10] © 10 “(§$) SLUOS (§) AJWI| © (0) BuIylou :ABUOW puB LIS ‘D JO SWIBY Ul SISO
NMWVWN 3Md} 00}
(5) e 10 Auew 00} JON saniiqisuodsay
Mzwwmv.m slewdou si paads
va —~ uonoeas palinbay
Nzwmw 3 eW 01 MoLIp
ﬁﬁ ) 00] JOU SuoIsIda(]
9/ = suois1aQ
(¥) @ ;9|qe|leAe
N olqe|!
va = uonew.oyu|
MMWAWV.M $s9010y0 9|qissod
o JO Jaquinu pajiwi]
()=
(v)® 3 ow:mwmwv_mw
() ® 4} JO ainjeu 9|q
()@ -101paidun ayy 0} papaau
3ulpiodoe ‘D3esony Uo1J_AUIIU0D
spasinbau 10 uonuoape
(4)® | syse) suonde ay o jo 231330
(A) \U $S2USNO1ISS AU} 0}
(o) & 8uipiodoe o8elony
gadow * Y509 ;Aeme 1ygii \a_* sy |
ino uopnjos | gudym | gwoym | oL Em>.8o_:: RN P onenys d
Y spinb auy Ag Ag . .“:oﬂ. A —_w_mu . sJeym ‘() % ]| 19pIsuo) J1dog
0) P3N | so0p Jeym } P9 1M &3 jou §i il




n YHOMm
134vS AN

]

($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Asuow pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4

:3Je suonsanb unQ

@ 9 .O\U. :S1 sanujIqisuodsal pue Auiouo)ne -- s10Ss34)S/UOIEZIULSIO }I0A| 10} UOIJENHS [[RIIA0 3Y) ‘DI0j2I19Y |
) ® {PaMO]|0J
(A) D pue asn M_b Asea
a2 ainpaooud ays s
(9) i ol spaezey Sunjaoday
N ® 5510Ss.)s 959y}
(A) @ | wodai 0y aunpaooud
(9)& e 213y} 5|
) ® 3SOA[SWAY} SI0LID
() & 19y 10 SIy 1091102 $10.443
(9) & Ued SUOAIOA]
sz ® no EQP_H
@@ =4 S9LLIBD pue sanl (pAuod)
(o) = -liqisuodsau Jiayy saniiqisuodsay
SMOUY| QUOAIDIA]
¢310t * 8509 ;Aeme JySu \&* sy e sl
no uopnjos | judym | jwoym | mw_ s 5 Em>.o:_== wjqo.d 3y} onemmis d
¥I9yd yoinb ayy Ag Ag o .M:ow. 5 —_w_mu UL saeym ‘(D) % " 19pISUo) Jdol
0] PO3N | S90p Jeym ! P29 eam &3 jou y| il




=
i YHOM -
i A\ P,
34vS r
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘aw JO SW3) Ul ‘S)1SO)) 4
(¥ ®
(R) & sAneay 00} JON peoj [euonjowy
(o) &
$(s1aysaljal
(M) ® | -80) 10ye Apenga.
(R) & pue “se} Mau 1o
(9) & | gol e Suniers uaypn
M) ® 3SPOYlaW UOUIA Suiuren
(A) -aid pue ME@NE pue uonewuoyu|
()& ‘saunpadold noqy
(4 ®
(A) ® 39UOAIDAD 104
(o) &
) ssanioeded yiom
i) ® pue uonouny J1vy)
(A) & 01 spuodsa.iod Aupend
()& 3IOM §,9UO0AIDA]
;(@doueuaquiew
) ® ‘Ajijenb ‘sysey
(A) uoneitedaid Sul }S949)ul YIOM
(p)& | -pnjoul) payIsioAp
pue dunsaiaiu|
. . 3]S0D
idIow % $)S0D sAeme JySu ? oy | s
1no tonn|os dudym |- gtoym uonenyis ay) arosdwi 19 & uonenyis 19pISuo J1do
pay> | opmboayy | Ag kg | SONEHIS O SN s peym (o)) | HoHEE pisuod oy
0] PO3N | S90p Jeym ! P29 eam &3 jou y| il

JUD3U0D YJIOM -- S10SSdJ])S/uoijeziueblo HIoM *Z




=
7] ‘ ; ,
IS A al.m.l.o
($$$) 10] B 10 “($$) owos “($) o/n1| € “(0) Sulyiou :ASuow pue 1oy ‘Wi JO SWIS} Ul ‘SIS0 4
:a1e suonsanb unQ
@ 9 N S| JUBJUOD HIOM -- SJ0SSI)S/UOIJRZIURSIO YIOAA 10} UOIJENS |[BIIA0 DU} ‘D10j249Y |
V® ;pamo||oy
(A) pue asn 03 Ases (pAuod)
spaezey Sunaodoy
()& ainpadoud ayy |
)® 5510559115 959)
(h) & Wodai 0} aunpaooud | spaezey Sunioday
(9) & e 21y} 5|
;9Jow % $}S0D R x $JS0D e
o ponal UM - 2tudym uol mw IS d tw\,.o._a_:: waqo1d o) uoryenyis 19pIsuo sido
b RETTN] yoinb ayy Ag Agq 1jen}is ayj U | speym () neny pIsUoD doy
| 0} dUOop 3q ued Jeyp ayyL
0) P3N | so0p Jeym . 1ou




=
o YHOM -
134vS A5 A.mJo
($$$) 10| B 10 “($$) WOs “(§) 91| © “(0) Sulyiou :Asuow pue LY ‘Bwi JO SWIS) Ul ‘SJS07)
(s3uryy asay3 noqge
) ® ssAepijoy pue J|osH saziuedio
N $9|NPaYIs MIOAA dnoug ay)
()& Awouojne dnoan

s(suondnu

M) ® -191u1 ‘sAejop

(R) & uononpoud J1 *8-9)

(n) & aq paau Ji Appdinb
dn yoyeo ue) 9jel JIoM

(¥)®
(A) & 59AISSIIXD JON
(9) &

wa @ﬂ s93uel a|qerdadoe

ﬁwv hv ue ulylm 9|qixal

ssIuBM 3Y/s
wavmw se Aep Supjiom | wesSoad xiom pue
%J = 119y} 9Z1uedI0 | sanpayds YO

)&= 0] BUOAIBAS MO||Y

N ® ;90UBApR

(A) & ur Apuaioiyns

()& SEAVEREN|

. x 999 ;Aeme JySu \&* 493 v g1
ne uonmos USUM | WOUM 16 mw_ IS 9 ~M>.o.:_:: HRIAOIC O uonenyis 193PISUO sido
NREITR] )b ayy Aq Aq X .M:%. A —_w_mu -~ s,eym /() % n pisuo) idoy
0} P33N | sd0p Jeym } 2Uop 9q Jeym @ 10u 1| yL

SIUIRIISUOD dWI) -- SJ0SS3J}s/uoneziuebuo YIoM £




=
[} YHOM -_——

134vS AN .mmo
($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)
g@\&.@ﬁ . spoisad
AM% & ;1oys pue juanbaiy 1594 /53Eg
(¥) Q\mw 3SIUDAD suondn.aiayui
AM% hv pajyoadxaun ma MO

wa @\mw oM dnuiw

(5)& | 1 Pue reuonppy

NMW mw sspotiad

O pue yea

()& HO PHEAE (p pu02)
) ® (sSuiyy asayy noqe
(n) & $AWIIBAQ J]osit saziuedlio
()& dnoud ayy)
(¥) @\&.W s5kejop Awouone dnoin

AM% hv 3}4OoMm 10 uodNpoUd

Nﬂ_w mw jsuonejol ‘syealq

va ~ | ‘uonnguisip o

¢dlot * 21509 ;Aeme 1y3ui \a_* iy |
no uonnjos - guaym ) groym -, mM_ 1S d Em>.8o_:: OHOAC o uonenyis 13pIsuo Jido
ayd> | b ay Aq Aq o .Mco# 5 —_w_mu euny | AEIM ‘(D) % & pistiod 1ol
0) P3N | so0p Jeym } Poq 1eUM & 10U ) 4L




=
X
JIRE A =
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mcEBc :Aauow pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
:3Je suonsanb unQ
D\ 'SI "SQUIRIISUOD dUII) -- SI0SSII)S/UONEZIULSEIO YIO0A) 1O] UOIeN]IS [[RI9A0 Sy ‘D1012J49y |
(00 ! L ez A j uonenyis || Yy Jo19Y
(4 ® ;pamoj|o}
(A) & pue asn 0} Ased
()& ainpadoud ays s|
. spaezey Sunjaoday
(V) ® 55105$2.1S 953
(A) @ | wodai 0y aunpasoud
()& SEIENE
songdney} [eusw
pue sjuswaAow
(V) ® aAnnadal ‘sainysod (pAuo0d) sporsad
(A) & NP ‘peO| 1s94/s)ealg
(o) & -40M J3PISUOD
0} paziuediQ
gadow * Y509 ;Aeme 1ygii \a_* sy |
no 1onn|os USUM | GWOuM 146, mM_ 1S9 Em>.8o_:: IO ot uonenys I9pIsSuo J1do
M REIT) yoinb ayy Ag Ag HEMIS oy} © | saeym ‘(D)) feny! pisuo) 1doj
: 0} dUOp 3(q ued JeyAA Yyl
0] PI3N | soop jeym &> 10U J




=
[ XHOM -
M AN\ <€
34VS r
($$$) 10] © 40 ‘($$) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘aw JO SW3) Ul ‘S)1SO)) 4
sJuswadeuew LOM
(W) ® pue syuawiedop Jnoqe :o_h_ﬁ_sm:%w
™ , 1
(a) — SIPHOM Jengau s1 213y
(o) & ay) Suowy :
wavmw sswajqoud SIMOM UIIM]I(
ﬁwv sxw JIOM 10} 219U} S| |  ddue)sIsse [enjny
(¥) ® s904
(R) & pue YoM 119y}
()& SMOUY| dUOAIDA]
}40M Jo uoljedo||y
NMW - ;dnoig ay
- uryum jentedw
(9) &
slayjoue
(M) ® | suo oos ajdoad si9|
(A) @ | soeds pue yiom ay
(9) & | jo uoneziuesio ay) Hom Surnp
e 70U 10 Jiom suoljedIuNWwwo))
(R) ® 0} paje[al Jayleym
(v) & ‘a1qissod skem|y
;910w % 3)S0D A g * Mﬂmo_u
1no HOBNIoS USYM | gloum g, mw_ _mm\,\”wm HM\,_MEE_ HOIAC O uol mw__ IS I9pISuo Ji1do
ooy | spmbay | Ag Ag o .Mcor e —_W_S oy | SR (O) % " pisuog rdol
0] PO3aN | So0p JeymA ! P29 eam &3 jou y| il
juswabeuew

UlIM pue s19)JomMm uaamiaq sdiysuoije|ay -- s10ssadis/uoineziueblio YIop */Z




f YHOM 4 -
134vS AN p mJo
($$$) 10] B 1O ‘($$) SWOs ‘($) oI B “(0) SUIYIOU :ASUOW puUe LIOS ‘D] JO SWIS) Ul ‘SISO
wavmw.m ;pareda|ap
ﬁwv — ale saniiqisuodsay
(¥) ® Fsan|noIp
(A) & [euosiad 1o siom
()& jo ased ul poddng
s1s919)ul
(v)® JO SIO1Jju0d Juswadeuew
(A) ﬂz/ ou ‘suonejal | Y} YHM suonedy
(o) ® paulens oN
so1eWI|D
() ® [e100s poo3d
(h) & pue uonesado
(9) & -0D ‘9dULapIU0d
‘Auowiiey st 219y
M) ® spaoadsal
() S pue pajeroaldde | jJuawadeuew ayy
()& ‘umou s
NMW @ﬂ Hiom ajedojje
(9) e |PUE uejd ‘auep 01 | (puod) yom ay)
Noqge uoIe}NSuU0d
) ® AP
- swajqo.d aenSai si aaayy
AM% M,/ 3y} 9A|0S O
; ; 31502
2940w £ 2}S0D M>M>>w t._m_._ _.:Q* 51d o1 g
no HonNos - gUBYM | 2OUM 1y 6 enpis sy anoadun I | uonenyis 19pIsuo J1do
M REIT) yoinb ayy Ag Ag HeEMIs oy} | saeym ‘(0 feny! pisuo) 1doj
’ 0} dUOp 3 ued JeyAA Yyl
0] P33N | sa0p Jeym 23 j0u §|




[ NHOM
134vS AN
9
($$$) 10| € 1O =
($$) owos ‘($) o e 3 . |
AOV C_LHOC \AQCO ‘%
H . Ww pue oo ‘swin b =
1} JO SWIS) Ul ‘S)SOD) 4
MMW @\mw sparerdaidde
AQV .a\W. \»_‘_wﬁ_o‘_ﬁ_
SI JJOM S,2U0AIDA]
Agv @ N.CODMD
(e | osn |EAS ot
A = .% :me.._ @P_u HDOO_N
D) & p|o} s1 uosiad
: yoeq
() ® s9duanbasuod
(R ® pue eLdLId
(9) & m%oohw_ms_gw ou suopenjeny
QUOAISA]
NMWVWMN ;paJjoyuow
~ ale Aay)
va - \</O£ UC@ J Smoud|
NMWV @\mw ;payenjeAs
™ SMOUY| dUOAIDAT
V) ®
(A) & spowodal
(o) & due SWa|qoid ,

: (¥) @ deqpad)
¢olow « 81500 QW«WN o crc:o“d@ pue suoysadsns
no & I usxe} pue S0
A9 v_cun_vq__w_“__mohﬂ M—_M ym | ewoym ¢Aeme Jygu % ¢1S02 (9)& | pieoy ‘padieinoous o

0} P3aN | S90p Jeym 4 Aq Mo:mszm ayy anoadun wapqoad ayy | " S!
)} UOP 3q ued JeypA s,yeym ‘(N) uonjenyis 13pISUO
aqouy | MU 1540 sidoy




| YHOM ¥
134vS A5 é

($$$) 30| B 10 “($$) 2WOs ‘($) o3| B ‘(0) SuIylou :ASUOW puUE L0 ‘DUI} JO SWIB) Ul ‘S)SOD)

g

:34e suonsanb anQ

@ 9 P 'S1 JuawaSeuew ay) Ypm pue sIIoM udampaq sdiysuone(ay
~ - -- $10SS3.1)S/UOIPZIURSIO )10 10} UOIJeN}IS [[BIIAO B} ‘D10JaIdY |
(v) ® ¢pamoy o4
(R) ® pue asn 0) Asea
()& ainpadolid ayy |
spaezey Sunjaoday
)& 3510559135 959U} )
(p) @ | wodas 03 aunpaooud
(n) & EEIEINE
3910w % $]S0D ” g * ¢JS0J
Jno uonnjos | juaym | jwoym | mM_ eme Jysti ] ws[qoad ay) !
Yoayd> | pmnb ayy Ag Ag M w:oﬂ_mme—_w_wwo“ | saeym /() :o%mszm 19pisuo) s1doy
0] paaN | saop Jeym } UOP OQUEIIBUM | Jouy yl




=
[ XHOM =
134vS A5 .mJo
($$$) 30| B 10 “($$) 2WOSs ‘($) o3| B ‘(0) SuIylou :ASUOW puUe 1O ‘DUI} JO SWIB) Ul ‘SISOD)
(v) @
M@@W & ;91qe1s yuswAojdw3
n) &
Nzwv MA.J/ ssuonowoud 1o
ﬁwv — duniy ur pasn auoN
"019 ‘so1)s1I9)
-oeJeyo |euostad uoneuIwLISI
‘diystaquiawi
gm_v.w uolun ‘uonejusiio
M@VW = |enxas ‘9gejliay
e ‘xas ‘93e Aq auoN
$10BJUOD UoIuN
N ® 10/pue dduew.opad
N o1 Suipiodoe
(9) & puUe SUOIBN|BAD
Jo siseq ay} uQ
: (a1qssod
wavm . [Ie Aq U.w>9o_o_m
%VV = pue uMouy| “eLIdId
9) &= paseiqun pue
1e3]d 0} 3uIpIoddy
3910w % $]S0D  (ome 1uSL x 350D g
ne Honnlos o s L Y mw_ IS d tw\,.o.:_:__ OHOAC o uonenyis 19pIsuo aido
}o3yo yoinb ayy Ag Aq 1jenyis ayj P | speym /(0) nenyl pisuo) idoy
' 0} dUOp 3 ued JeyAA ayl
0) P3N | s90p jeyma 23 j0u |

JUSWUOIIAUD [elaudb pue |eIdos -- s10ssaJdls /uoineziueblo Iop *Z




_ 4 -
1S AN =
($$$) 10] © 40 ‘(%) swos ‘($) ani| & ‘(0) mc_EoC :Asuowl pue 110JJo ‘Dwi JO SW3) Ul ‘S)1SO)) 4
(¥ ® 5°019 Juawissesey swojqoad
(L)@ | ‘urens ‘ssans ‘uonoey (SS34}S 21X0})
(n) & -SIJESSIP 949} S| | UleJ)S pue ssaA)S
(4) @ﬂ spayoadsal
h) & pUE 9ABOBY S| aAnejuasaidas
() & 10 ) IWWO0D
2 $sannp Yjjeay pue
NMW @WN 9oRIWWOD 419y} op | Ajayes adejdyiom
Gv @ 0] 9|k Sloquiaw ||V
;}oenuod
N ® uolun ayj} Jo/pue
Ne auop ylom oy} |  safem Jo Asefes
(9) @ sanioeded paiinbai
0} spuodsaLio)
spadeuew
M) ® [[9M DJe SII0M
N Areiodwa) pue
(0) @ syjuaw-a0e|dai Jo asn
pue YI0M-0}-uInay (pAuod)
JudwAiojdwy
M ® s(A1ndas qol "a'1)
N aininy pue Ajudayul
(5) @ s, uoneziuedio
3y} Ul 9d2UdPLUO))
¢odowl * ¢}S0D s Aeme w_._m_._ *\ﬁmMu <o g1
no HoHNJOS | ZUSYM | gtuogm -, mw_ is ayy aroaduwi HOIISAE o uonyenyis 19pIsuo a1do
M REIT) yoinb ayy Ag Ag HEMIS oy} | saeym ‘(n) feny! pisuo) 1doj
0] JUOP 3q ued JeypA Ayl
0] PO3aN | So0p JeymA &x jou §|




[} YHOM ¢ 'll
J34vS A5 ..mJo
($$$) 30| © 10 “($$) 2WOs ‘() 91| € “(0) Sulypou :ASUOW puE HOYS ‘DUl JO SWIS} Ul ‘SISOD) 4
() ® ;pamoj|o}
(R) ® pue asn 0} Asea
(o) & ainpadsoud ayy 5| spiezey
(¥) ® ;s10ssa.s Sunaoday
(A) & asayy 1odai 0
(9) & | aunpadoud e asey |
Nzwﬁw ajoym
A) & 3y} Uo ‘paysnes
av = 9J® SIDIOM ||V
(sanjiqisuodsau
waw 1830 pue Ajiwey |esoud3
%J = '33) aji] SPISINO ul mc%_:v:ou
9) &= yum ajqnedwor) unjiom
)® suswdojanap
(V&) [euoissajoid
(p) & | pue [euosiad mojy
sdn awoo
¢
() ® sanssi 1o swa|qoid
()&
() @ UIYM USYEL BIE | (p Ju00) swajqoad
(S)uoIjoe aAlUBARI{ (SS4S D1X0})
)& ;pasn aje | UIBAIS pUE SSag
(A) @ | pueisixe sainpadoud
(5) & | puesaidijod poddng
¢dlow * $J50D . « 81502
o uonnjos | oM ) PUM -y, mw_>ﬂ>\wm tww_“.a—:_ wRIqoid auy uol mw_ IS FETVI aido
Pay> | spmboay | Ag Aq HENS 39} Pl saeym /() | HoHEM! pisuo) idoy
: 0} duop 3q ued Jeym ayl
0} P3N | saop jeym @ 10u |




A v o=

($$$) 10] B 10 “($$) DWOs ‘($) o[nI| € ‘(0) SuIyIou :ASuow pue 10o ‘DWi] JO SWId) Ul ‘S)S07)

:34e suonsanb anQ

« N )
O 00) o S| JUDWIUOIIAUD [BI3UIS PU [IDOS -- SI0SSIIS/UONRZIURSIO JIOA] 10} UOIJEN}S [[BIIAO0 Y} ‘D10J219Y |



;saouanbasuo)y ;ainsodxy ;plezeH = DIH« -

SH.5

N ﬁ—ﬁ_ .
310919 9qissod iyonw | ;8uo| | zuayo | ;pasodxa aq :3upjiom Aayy w‘_~mw~“_~ Mwwwww:meswme: ;9qussod eSprezey #
9y} sI JeympA MOH MOH MOH ued oym\ 9Je [|[9M MOH _o._wco0\:o_u=w>w‘a 1eyM ainsodxa | waj|
ay) aJe JeypA
is90uanbasuo") ay ase yeym ;sdansodx] ay3 e yeym . 1
:Aq auoQg 1eaJe IO :d)eQ

‘uaym Aq jeym op 0} s,oym ‘xiy 3dinb e s 11 i ‘pue suonnjos ajqissod ‘saniolid noqge seapr umop jof 0) aded puodas ayy asn
"punoj spezey ayj 3si| 0} auo a8ed as "UWN|OD PUODAS Y} Ul dUI| AU} UO Jey) 1M 1aays siy} Suisn a1e noA yoiym Joy A1039)ed prezey ay) 9s00yD)

cuo buiob si ,D3H oy} yeym - suoipdadsuj




TS A\

o (e

Aq pajoayd
® duoQ

agueyd
loy sajeQ

$PRAJOAUL S,04M

wid)- Suoq

wi3}- Joys

paiinbal uonoy

Ayiong

piezey/wajqoid

T




SH.6

Aipiuny

ainjesadwal

JUSWIUOIIAUD YIOM uonnaday

9sIoN
suoneja/aoddng
aded/Ayisuaju]  Aes/josuo)

S10SS9.43}S
Juoneziuebio YoM

bunybiy

9OUI|OIA )dadsay jJudwisseseH
spuewag/peopjAonn

duup dseap

pieanmy

92104

uoneiqin

94Nn)sod

Iind ‘ysnd

onels

punyi ‘buthiie)d

sured pue sayde uno puryaq swajqoud ay} - spIezey SILIOUOD.1T %ﬁ.




Ergonomic hazards
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Ergonomic hazards - examples of musculoskeletal

injuries (MSls)

Body part MSI Description Symptoms Activity/symptom link
“tennis elbow” affects | pain, weakness, repeated bending or
the tendons on the swelling, burning straightening of the elbow
Arms Epicondylitis lateral/outside of the | sensation or dull ache | from its neutral position (a
elbow; “golfer’s from elbow some- right angle); twisting wrist
elbow” affects those | times to wrist, when | and forearm
on the medial/in side | picking up things lateral: hammering, lifting
with wrist bent with out-stretched fingers,
bending wrist against force
medial: rotating forearm and
bending wrist at the same
time
pain anywhere in the | tenderness, stiffness | lifting, carrying, pushing,
Back Back pain back; often in the [or fatigue which may | pulling, sitting or standing all
lower back, below the | be linked to disc, day, walking on hard
waist vertebrae, ligament, surfaces, etc.
muscle, spinal cord
or nerve problems
Achilles  [inflammation of the | pain atthe heeland | inflexible shoes, going from
tendonitis | tendon connecting lower back leg, high heels to flat shoes/
the heel bone to calf | difficulty walking, runners
Feet muscles in the back | ankle’s not flexible
of the leg
amass forms when tis- “ " .
Ganglion §ugst arom:nc'i ;:lertaizI ?haer(ikikr)mtj:]szallfyn(ienr tight footwear
oints gets inflame
A swells with fluid | P €0
Knees Bursitis “housemaid’s knee”, | pain and swelling working on or with knee
“carpetlayer’s knee” often using force
Biceps pain where the biceps | pain when raising | slumped posture, moving
tendonitis tendon meets the |arms, lifting, pulling [ arm across desk that's too
shoulder joint high/far away
Neck and
shoulders Bursitis bursa inflamed pain, perhaps restrict- [ work with arms above
ed movement shoulders
Rotator cuff  |inflammation of one | pain, weakness, swell- | arms raised away from the
tendonitis or more shoulder |ing, burning sensation | sides, usually also rotating the
tendons or dull ache when [ arm from the shoulder
reaching

&
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Body part

MSI

Description

Symptoms

Activity/symptom link

Neck and
shoulders
(cont’'d)

Tension neck
syndrome

involves neck muscles

pain in neck and
shoulder area, guard-
ing muscles, limited
range of neck motion

stress, computer work, assem-
bly line work, holding neck in
one (static) position

Thoracic
outlet
syndrome

the neck and shoulder
nerves and blood ves-
sels are compressed/
squooshed

pain, numbness, swell-
ing of the hands, weak-
ness from forearm
down, cold

prolonged shoulder flexion,
overhead work, carrying heavy
loads on the shoulder or with
arms at the side

Wrist and
hands

Carpal tunnel
syndrome

the median nerve go-
ing through the wrist
bones is squeezed by
inflamed tendons and
then by inflamed ten-
don sheaths/covers

tingling, numbness
(thumb and first 2 or 3
fingers), burning, pain
(that may wake you
up), wasting of mus-
cles at base of thumb,
dry palm, can’t grasp

bending and straightening wrist
repeatedly and rapidly, espe-
cially flexion —moving the wrist
(up) towards the body — com-
bined with force

DeQuervain’s
disease/
syndrome

tendon and its sheath
at base of thumb are
inflamed

pain, weakness at base
of the thumb, side of
the wrist and some-
times index finger, es-
pecially when doing
something like turning
a beer cap or wringing
things

using pinch grip - thumb and
forefinger - especially with
force (e.g. grabbingfile folders)

Dupuytren’s

ring (and then middle

thickened palm or

often inherited but aggravated

contracture |and little) fingers pulled | nodule on finger by typing and other repeated
towards palm tendon small movements of the palm
of the hand
Extensor tendons of muscles | pain on top of hand [holding hands in “stop traffic”
tendonitis  |that straighten/bend | near the wrist position
fingers affected
Ganglion  |see above aches and weakness; [precise, repetitive hand
bump under the skin [ movements
Trigger finger [tendonitis/tenosynovi- | pain, fingers locked in |pinch grip, pulling tool trigger
tis of fingers, also | bent position repeatedly, especially with
called flexor tendonitis bent wrist
Vibration | hand and finger blood | fingers turn white and | vibration, aggravated by smok-
white hand/  |vessels are constricted [ numb, can’t hold |ing and some drugs that con-
Raynaud’s/ | (made smaller) things, do up zippers |strict blood vessels
“white finger”

o) e
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SH.8A

Ergonomic hazards - some myths & realities

Computer work stations:

conventional versus current wisdom

There are a lot of myths out there about how to set up computer work stations. The conventional
and current wisdom about this topic is explained on a website that has other information about
office ergonomics (http://www.office-ergo.com). The text in this document comes from that site,
except where there are notes in brackets. It's re-formatted to be more user-friendly.

Most of us have some misinformation about of-
fice setup and posture. Much of the misinfor-
mation is quite old, but it persists because:
e We've heard it all our lives,
e Everybody we know seems to think the
same thing,
e [t sort of makes mechanical sense (but
not biological sense!),
e We actually heard or saw it RECENTLY,
perhaps in a sales presentation for some
kind of ergo gizmo.

Unfortunately, not all writers, trainers, product
designers, or even physicians can keep up with
all the scientific developments.

Here are examples of conventional ergonomic
wisdom that are being disproved. Happily, most
involve a RELAXING of old strict rules.

Current ergonomics encourages variety and
movement rather than an exact posture. The ulti-
mate standard is individual comfort (especially
over time), tempered by individual preference,
control, and choices.

Topic

Conventional wisdom

Current wisdom

Monitor distance

It should be 18-24 inches away.

The best distance is “as far away as possi-
ble while still being able to read it clearly.”
Longer distances relax the eyes. The “con-
ventional” 18-24 inch recommendation is
unnecessarily close.

The top of the screen should be about eye
height. Put the monitor on top of the CPU.

This is fine for some people, wrong for
many. The current recommendation is that
eye height is the highest a monitor should
be, not the best height. Many people find
a low monitor is more comfortable for the
eyes and neck. Put the monitor on the work
surface, because of the height issue.




Ergonomic hazards - some myths & realities

Computer work stations:
conventional versus current wisdom

—

Topic Conventional wisdom Current wisdom
Wrist angle Keep them straight. As far as we know, this is correct.
Wrist rests They can do no wrong and should always | This is wrong. They may cause harm if

be used. You only need them for the key-
board but not the mouse.

they’re too thick, too thin, too hard, or have
sharp edges (even sharp foam edges). They
also can cause harm, we think, if they’re
constantly used - they probably should be
used just during pauses. The carpal tunnel
is under the wrist/palm and should not be
subjected to much extra pressure. Mouse
wrist rests are a good idea in many cases,
but the same warnings apply.

Keyboard design

TrEE) ..n'l
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“Ergonomic” keyboards are good for
everybody.

Actually, some are good and some are
probably bad. Some are right for some peo-
ple and not for others. The only kind of er-
gonomic keyboard that many ergonomists
can recommend in good conscience is one
that can be configured to look exactly like
a normal keyboard. These boards are
hinged and can be changed to a new shape
gradually. (Note: This means that ones like
Microsoft’s “ergonomic” wavy keyboard
are not; the Goldtouch keyboard -- at left -
is one true ergonomic on the market, ac-
cording to studies by NIOSH.)

Keyboard distance

It should be approximately at the front of
the work surface.

This conventional wisdom is limiting.
There’s nothing wrong with pushing the
keyboard back farther if the forearms are
supported, provided the wrist is kept
straight and the elbows aren’t resting on
anything hard or sharp. Usually, to make a
pushed-back keyboard work, the work sur-
face should be higher than elbow height.
(see keyboard height, below)

Keyboard height

It should be at elbow height.

This is wrong, or at least too narrow. Vari-
ation from elbow height is fine, especially
in the lower-than-elbow direction.

Keyboard angle

It should be flat, or up on its little support
legs.

This is wrong. The keyboard angle depends
entirely on the forearm angle. It should be
in the same plane as the forearm. There-
fore, a low keyboard should be slanted
back. Some people expect they won't be
ableto see the keys if the keyboard is sloped
back, but this is usually not a problem.

&
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Ergonomic hazards - some myths & realities

Computer work stations:
conventional versus current wisdom

Topic

Conventional wisdom

Current wisdom

Mouse placement

Push it away

Closer is usually better - next to the key-
board is the goal. (NOTE: this is why key-
boards without number pads are best. The
space the pads occupy is really where the
mouse should be. Consider a fixed mouse
too.)

Chair height

The height should allow the feet to reach
the floor when the legs are in the “conven-
tional wisdom” position of 90 degrees (at
the knee).

The 90-degree knee posture is not “cor-
rect” ergonomics although it is not harm-
ful. The legs should move very often, not
stay fixed in the 90- degree position. The
chair should, if possible, be low - low
enough for the feet to rest on the floor, even
when extended. However, if the chair is at
a good height but the keyboard height can’t
be adjusted to elbow height or lower, then
it's necessary to adjust the chair upwards.
In this case, a footrest is an option.

Footrests

These are always a fine alternative and
chairs and work surfaces don’t need to be
lowered if one is available.

The truth is that footrests are a distinctly
second-class choice because the feet only
have one place to be, and leg postures are
limited. However, if the chair is already low
enough, footrests offer a chance to change
leg postures and are recommended.

General posture
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There is a “correct” one.

Posture change seems to be as important
as posture correctness, especially for the
spine’s intervertebral discs. The discs lose
fluid during the day because of the weight
they carry. It appears that posture change
is essential to help pump fluid back into
the discs. People who stand all day tend to
have back problems - but so do people who
sit still all day.

Wisdom prescribes an upright posture, with
the hips at 90 degrees.

Research supports having a much wider
hip angle - with 130 degrees or so as an
“optimum” angle. The reason? When the
hips are straightened, the vertebrae of the
lower spine are aligned with each other in
a way that reduces and evens out pressure
on the intervertebral discs. In fact, sitting
upright is less desirable than reclining.
When reclining, the lower back muscles
work less and the spine supports less
weight, since body weight is held up by
the chair’s backrest.

e 3 e
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Ergonomic hazards - some myths & realities

Computer work stations:
conventional versus current wisdom

Topic

Conventional wisdom

Current wisdom

Rest breaks

Recommendations are usually for ones
about 15 minutes long, every two hours or
50.

This is insufficient for single-task work such
as typing. Research supports the idea of
very short breaks taken very frequently.
For example, 30-second breaks every 10
minutes or so. These should be in addi-
tion to the normal 15-minute coffee
breaks.

o/ e




SH.8B

Ergonomic hazards - some myths & realities

Women need “special treatment”

People in the same jobs will do their jobs
differently. After all, individuals are not the same
anthropometrically; our body parts are often
different lengths and widths and proportionally
not exactly the same as other people.

Here are some things to consider:

a

jobs in which women work are usually
more repetitive, monotonous and
stressful than men’s

caring, nurturing and supportive roles
are key parts of women’s work, while
men still tend to do “heavy” manual,
technical and managerial tasks

men are more often exposed to
chemicals, forceful exertions, and
vibration

Q

tool design, working surface height, and
equipment dimensions can make very
different demands on the body,
depending on workers” dimensions
(anthropometry)

using “average” sizes or dimensions can
make a big deal out of physical
differences between men and women
when it’s less of an issue in real life.
Differences are important, but so is the
amount of overlap (e.g., how well hands
fit, or don’t fit tools; amounts that can be
lifted in what circumstances).

In a study at Canadian army bases:

average wrist to index finger length for
women was 170 mm (6.7 inches) and
for men - 183 mm (7.2 inches) or 7.6%
higher

92% of the women’s hands were shorter
than that of the average man

about 92% of the men’s hands are
longer than that of the average woman;

36% of the women’s and 46% of the
men’s hands were between 170 mm &
183 mm long

when height and size are factored in,
apparent gender differences in
workplace health problems may
disappear

The bottom line: avoid stereotypes, but be

aware that differences exist. Yes, ergonomics
is about adapting workplaces, tools and
equipment to individual’s needs, but finding
problems also requires looking for patterns and
investigating individual situations.
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Ergonomic hazards: Step 1. Looking for symptoms

A screening checklist adapted from the SOBANE method*

Instructions:

Start with the first page to get basic information.
Ask about each body area listed in the left-hand
column. For each area that applies, check the
box and quickly fill in the symptoms or informa-
tion about the symptoms in the “Summarise here”
section. Don’t get into details; use it as a check-
list to prepare for the next page with the body
map.

Then have the person fill out the body map on
the next page; this provides more specific
information.

In the next section, ask the person to go over the
specific spots on the body map. For each one,
ask the questions in the columns, except for the
shaded one. That's the place for you to later
analyze which ergonomics hazards are (likely)
present.

Workplace:

Name of person:

Work station/job

Date of discussion:

With (person filling in form):

What kinds of problems or complaints are there
about aches and pains or discomfort in the:

head?

neck?

shoulders?
elbows and arms?
wrists and hands?
back?

legs?

knees?

feet?

Ooooooood

(whether or not you think they are related to the job)

Summarize here:

For details, use the body map on the next page.

* See www.sobane.be/fr./tms.html and www.sobane.be/langue_eng.html

&
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Step 1 for finding ergonomic hazards: Screening

Body area
affected
(from body
map)

When?
(What are you
doing when you
notice the ache/
pain/discomfort?)

What causes the
problem or
complaint?

What kind of
ergonomic
hazard is it2*
(fill in later, if
need be)

What can be
done
immediately to
avoid it?

What should be
analyzed or
investigated in
more detail?
(See SH.10)

*Uncomfortable postures or positions: twisting, arms
raised, bent wrists, pinch grip with fingers, non-

neutral positions

Heavy and repeated efforts (force): tightening things,

pulling, pushing, lifting, hitting something
Repetition: of the same movement or gestures

&

Work environment issues: humidity, temperature, vi-
bration, lighting or other physical hazards

Stressors/work organization hazards: pace of work, time

pressures, inadequate machines or tools, chance of

violence, no say about what you're doing, little or no
support or respect, etc.

e 3 e
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Ergonomic hazards: Step 2 - Looking for the hazards

An observation checklist adapted from the SOBANE method*

Instructions: Work station/job:
Look at the observation heading. Decide if it
applies. Then use the observation sheet for Date:
each topic.
Observation headings Check out Applicable?
1. Computer or monitor work Arrangement of the work station
2. Tools, materials, controls, products Visual controls
Reach distance
Tools adapted/adjustable for work and workers
3 Tools Har.ldle shape
Weight
Controls
Obstructi tth k stati
4. Work station - obstructions SIrue fons at the work station
Obstructions under the work surface
Work surface height
Quality of the seat/chair
5. Posture - sitting Back support
Adjustment of the seat height
Foot rest
How long the person sits
Height of the work surface
6. Posture - standing B?ndlng the bodY forward or backward
Time spent standing
Support for the knees, hips, trunk, arms etc.
7. Posture - neck, shoulders Pos!t!on of the neck
Position of the shoulders
8. Posture - elbows, forearms, Position of the elbows and forearms
hands, wrists Position of the wrists and hands
Twisted posture
9. Posture - other positions/postures Prolonged fixed posture
Others (kneeling, squatting, lying down)
10. Repetition Repetitive motions
E \ T4 17
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Observation headings Check out Applicable?

11. Force - manual materials handling Adapted/adjustable for work and workers

equipment
12. Force - vibrating tools Necessary and adapted to the work and worker
13. Force - wrist and hand strain Wrist and hand strain/effort
14. Force - Pushing, pulling with Effort with the arms to push/pull
the arms
Handl
15. Force - lifting: characteristics of ?n es.
Dimensions

the load

Sharp edges, rough surfaces, etc.

Starting position

16. Force - lifting: starting position
Horizontal distance for grasping the load

17. Force - lifting: moving the object Heights when grasping and dropping the load

Travel distance of the load

Frequency of lifting

18. Force - lifting: frequency & weight

Weight

19. Work environment - general Temperature
Drafts

20. Work environment - lighting Reflection
Glare

Time constraints

21. Work organization/stessors - :
Breaks/rest periods

time issues
Overtime
22. Work organization/stressors - Production bonuses
other hazards Job rotation
23. Summary of observations
* Translated and adapted from Troubles musculosquelettiques du dos et des members superieurs (TMS).

Strategie d’evaluation et de prevention des risques. (Belgian) Ministere federal de I'Emploi et du Travail.
2002. Also used: materials from http://www.sobane.be and J.B. Malchaire and A. Piette, “Co-ordinated
strategy of prevention and control of the biomechanical factors associated with the risk of
musculoskeletal disorders,” International Archives of Occupational and Environmental Health, 2002,
Vol 75: pgs. 459 - 467.
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SH.10

1:,:4! 1. Computer or monitor work

How is the work station organized or laid out?  Note: For background information, see other side.

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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Ergonomic
design

A_F-IJ 1. Computer or monitor work

We looked at ..., Why be concerned? (consequences) Recommendations

If accessories - screen/monitor, keyboard, | ®Avoid reflections - the screen/

mouse, document holder - are poorly monitor should not face a
Layout placed, have poor posture, tired muscles window or have one directly
and pain in: behind it

* nape of the neck - especially if screen/ | ® Choose furniture & equipment
monitor or document holder is too high |  that allows the person to work

or too low with their neck upright, the

e shoulder & arms - especially if the shoulders relaxed, wrists in
keyboard is badly placed neutral position (straight) and

e wrists & hands - when flexed or twisted elbows at a 90° or more
or resting on edge of the table * Adapt arrangement of materials

for the task:

- document holder facing the
person, to let them read the
information (e.g. coding
work)

- screen/monitor facing the
person where tasks require
them to look at it
continuously

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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SH.10

1| 2. Tools, materials,
controls, products e
What do you see or notice in terms of: Note: For background information, see other side.

evisual controls?

e distance required to reach tools/materials/controls/products?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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000 2. Tools, materials,
controls, products

We looked at ..., Why be concerned? (consequences)

Position of dials, screens, etc.

determines:

eeye movement

e head posture

etrunk posture
Visual controls

If too far:

eawkward postures - extended arms
and shoulders, bent back ...

etendon and joint problems

e|ocal and general muscle fatigue

eback and neck pain
Distance to
reach

Ergonomic
design

Recommendations

Position dials, screens etc. in front of

the operator, especially when:

ethey are referred to or used
frequently

ethey are important for safety and
production quality

The line of sight must be:

eslightly below the horizontal plane

edirectly in front of the operator or
slightly to the left or right

Position controls, materials and tools:

edirectly in front - if standing, less
than 50 cm (20”) away ; if sitting,
less than 38 cm (15”) away

eat heart level

eless than 60 cm (24”) - arm’s length
away for major or frequently used
controls

Never reach behind.
Perform repetitive tasks with

shoulders relaxed and elbows bent
about 90° or more.

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html

&



SH.10

Ergonomic
3. Tools
What do you see or notice in terms of: Note: For background information, see other side.

ehow suitable/appropriate are the tools for the work and workers?

e handle shape?

* weight?

e controls?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side




3. Tools

We looked at ..., Why be concerned? (consequences)

If poorly chosen:
eoverwork, poor postures, shoulder

If tools are problems

suitable or e hand injuries, blisters, tendonitis,
appropriate for | etc.

the work &

workers

If poorly suited:

*poor arm posture - raised, stretched,
twisted; twisted wrist etc.

e crushed hands /fingers if too small
or sharp-edged

e more strength required

Handle shape

If too heavy:
etired arms, cramps, tendonitis and
other musculoskeletal problems

Weight
If poorly positioned:
®poor postures
Controls If too stiff:

e constant exertion and fatigue

If too sensitive:
erisk of mistakes, incidents, injuries

Ergonomic
design

Recommendations

*Choose the tool that is best suited
for the job so that the wrist remains
straight and at a normal height

eStandardize nuts, bolts, etc. to
reduce the number of tools required

eTools that can be used by anyone -
women, men, left-handed people

eDirectly in front of the operator or
slightly to the left or right

eShaped so the wrist remains straight
and the handle fits well in the hand
eHandle not too smooth/rough/sharp
- wood or metal coated with
rubber/plastic
-10cmto 12 cm (4” - 5”) long
- diameter of handle about
> 60 mm (2.25”) for tools
requiring strength
> 12 mm (0.5”) for precision
tools
*May be used by both left-handed
and right-handed people

eFor work requiring strength: between
about 1.5 kg (31b) & 2 kg (4.51b)

eFor precision work: between 400 g
(0.5 Ib) and 1.5 kg (31b)

eFor heavier tools/special systems:
counterbalanced support devices,
elbow rests, etc.

eControls that are easy to operate
without stress for the fingers, hands,
or wrists

eControls that are not too stiff nor too
sensitive

*May be used by left-handed people

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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ﬁjﬂ 4. Work station: obstructions

Ergonomic
design

What do you see or notice in terms of: Note: For background information, see other side.

e obstructions at the work station?

e obstructions under the work surface?

In conclusion, the current situation is acceptable

needs improvement

What specific improvements can be made?

Should we analyze the situation or the no
proposed solutions in more detail?

yes - more detail
on other side




We looked at ..., Why be concerned? (consequences)

If obstructed:
* poor work postures

e fatigue and back pain
Obstructions e|ess precise moves/control
the workstation | eincreased risk of hitting something

or being injured

eCrossing legs impossible
e Static posture of feet and legs

eFatigue
Obstructions
under the work
surface

—j!fﬂ 4. Work station: obstructions

Ergonomic
design

Recommendations

eHave a clear access path that is
60 cm - 80 cm (24” - 31.5”) wide

eProvide at least T m (39”) clear
space in front of & behind station

eProvide sufficient and adequate
storage space

eKeep work station and work sur
faces clean and tidy

Pay attention to recommendations

about leg and foot room for seated

workstations:

eheight for a desk - 65 cm (25.5");
typing - 60 cm (24”)

eknee room - 58 cm (23”) wide

edepth - 60 cm (24")

Do not store things under the work
surface.

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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Tél! 5. Posture - sitting

Ergonomic
design

What do you see in terms of:

e the quality of the seat/chair?

e back support?

* how the seat height is adjusted?

e foot rest?

* how long the person sits?

Note: For background information, see other side.

* the height of the work surface in relation to the worker?

In conclusion, the current situation

is acceptable

needs improvement

What specific improvements can be made?

Should we analyze the situation or the
proposed solutions in more detail?

no

yes - more detail
on other side

&




Té 5. Posture - sitting

We looked at ...

Height of the
work surface

Chair quality

Back support

Seat height
adjustment

Foot support

Time in seated
position

Why be concerned?
(consequences)

If badly adjusted:

e bad postures

e extended arms &
rounded back

e difficult movements

If it’s not good:

® poor postures

e compressed thighs
or under the knees

* poor stability

e difficult movements

If there’s none or a
poor support, the spine
is not supported and
back problems

If too high or too low:
e back & neck flexed
e thighs compressed
* poor posture for
shoulders & arms

For short people avoid
compression under the
knees

If too long, poor pos-
ture (flexed neck) are
maintained for too long

Ergonomic
design

Adjust the work surface depending on the task:

esupport forearms: a few cm/inches above elbows

eindustrial work that requires free arm movements:
5to 15 cm (2”7 - 6”) below the elbows

ecomputer or typing work: keyboard sloping away
and slightly below the elbow is best

Recommendations

Choose a chair with these features:

eadjustable height and back

eseat pan large enough to allow movement
eseat pan slightly tilted towards the front (2° - 5°)
erotation and casters, with 5 spokes

eseat and back padding about 2.5 cm (1)

Chair with lumbar support just above the hips (fit “S”
curve of back, not at hips) which can be used what-
ever the task so the spinal column remains upright.

Adjust the height of the work surface to have:
ethighs horizontal or slanted down

elegs vertical or extended/slanted down
efeet flat on the floor or supported

Train the person to adjust the height of the seat and
back according to person’s height

Provide a support:

esurface (length x width): 30 cm x 40 cm (12” x 16”)
eincline an angle of close to 10° __———

e important support does not move

Organize work to allow getting up and/or alternating
between standing and sitting positions

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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‘—\j 6. Posture - standing

Ergonomic
design

What do you see or notice in terms of:

e the height of the work surface?

e bending the body backward or forward?

e the amount of time spent standing?

e supports for knees, hips, trunk, arms, etc.?

Note: For background information, see other side.

In conclusion, the current situation

is acceptable

needs improvement

What specific improvements can be made?

Should we analyze the situation or the
detail

no

yes - more

(.%@posed solutions in more detail?
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6.

We looked at ...

Height of the
work surface

Bending the
body backward
or forward

Amount of time
spent standing

Supports for
knees, hips,
trunk, arms ...

Posture - standing

Why be concerned? (consequences)

If poor:
e raised shoulders, bent back or neck
e general and local fatigue

Sooner or later, bending leads to:
e back muscle fatigue
ecompressed discs in the spine
eback pain

Prolonged standing leads to:
eswelling of the legs & varicose veins
eback and neck fatigue & pain
eincreased blood pressure

Local supports can reduce:
emuscular strain

eleg and back pain

Ergonomic
design

Recommendations

Adjust the height of the work surface
to the size of the operator and ac-
cording to the task and the type of
work:
eprecision work -

95cm-110cm (37.5” - 43")
elight work -

85cm-95cm (33.5”7-37.5")
eheavy work -

70cm-90cm (27.5” - 35.5”)

e Position controls, tools, equipment
within easy reach of the operator
*Maintain the same height through-
out the entire production circuit

eProvide space for feet at the base of
the work surface so the operator
can get close to what they are
working on

eFor loads that have to be gripped or
moved, position them at a height of
more than 60 cm (24”)

*Provide a sit-stand stool, with room
for knees and feet to fit under the
work station/surface

e Allow for work periods where
workers can walk and sit down

ePut a hip rest at the edge of the
work surface

ePosition a hand grip where workers
can hold onto it with one hand for
high working surfaces

eVary working positions to avoid
constant leaning

*Never lean against a sharp edge

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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! 7. Posture - neck and shoulders

What do you see or notice in terms of: Note: For background information, see other side.

e the position of the neck?

e the position of the shoulders?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side

i V iRl
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y 7. Posture - neck and shoulders

We looked at ...

Neck position

Shoulder
position

Why be concerned?
(consequences)

If neck is bent forward

(inclined), back (flexed)

or to either side:

emuscle fatigue/soreness

* pain & stiffness/tight
feeling

* may injure tendons,
muscle or vertebrae in
the neck

If the shoulders are

rotated or are raised

during work:

emuscle fatigue/soreness

e pain in the shoulders
and arms

* joint & tendon injuries

Working with the arms

above the shoulders:

e extending the trunk
forward

epain in the shoulders
and arms

* [ess precise control

Ergonomic
design

Recommendations

Train people so they:

e pivot the chair to look to the side

e relax and support their back against the chair

* keep the work surface at a height so they can
work with their neck straight

e use the document holder/reader placed at the
same height as the screen/monitor

e take regular short breaks

e change posture and relax the neck regularly

* Prevent and do not have activities where:
hands are above the level of the heart
arms extended forward without support
arms spread apart or towards the front
shoulders are rotated
* Have enough space so people can pivot or
swirl when moving their feet
e Put materials, products, tools being used etc.
within easy reach of the hands
e If it's necessary to reach for something that is
higher:
- use a platform or stool that is light and easy
to move
- train workers to keep a hand on a fixed
support at the height

In some situations, the forearms can be
suspended when doing repetitive static work.
This is restrictive and should be avoided as much
as possible.

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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®, 8. Posture - elbows, forearms,
L) hands & wrists desian

What do you see or notice in terms of: Note: For background information, see other side.

e the position of the elbows and forearms?

e the position of the hands and wrists?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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L.> 8.

We looked at ...

Position of the
elbows and
forearms

Position of the
hands and
wrist s

Posture -

Why be concerned?
(consequences)

If the arms are pressed
against a surface or the
sharp edge of a table:
ecompression of the
nerves & tendons
epain & tingling feelings

If there is frequent

rotation of the forearms:

einflammation of the
tendons (epicondylitis,
a.k.a. tennis or golfers’
elbow)

If the hands or wrists are

always flexed (not in a

neutral position):

efriction of the nerves
and tendons

e|ess force possible

emakes the task more
tiring and difficult

elbows, forearms,
hands & wrists

Ergonomic
design

Recommendations

e Provide support for the elbows when doing
work that involves data entry, typing or using
the mouse

* Remove tasks that force the forearms to rotate

e |f the forearms must be extended, provide
support for the elbows.

* Round off edges of tables, desks and benches if
people are leaning elbows & forearms on them

* Use tools that allow the forearm to be bent at
about 90° or more

* Bring materials and tools closer to the worker

e Choose tools that have bent handles so that the
wrists can be straight

e Put the task at an angle

* Organize the work so workers can change
positions

* Provide wrist supports

* Round the edges of work surfaces

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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9. Posture - other positions/postures

What do you see in terms of: Note: For background information, see other side.

* a twisted posture/position?
e prolonged posture/position?

e other postures/positions: kneeling, squatting, lying down?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side

«%’ W IREEE:




9. Posture - other positions/postures

Why be concerned?

We looked at ... Recommendations
(consequences)

If the back or trunk is | ® Rotating and moveable chairs:
Twisted posture| twisted: * Products/objects and orders facing the person
or position * muscle fatigue e Use pivoting conveyors or tables whenever the

e back problems product or object changes direction

A prolonged and e Alternate with tasks allowing movement

fixed or static posture | ® Reduce continuous muscular efforts (static positions)

involves: * Provide elbow supports, padded to level of the
Prolonged (i.e. | e fatigue for the chair
static) postures | contracted muscles | ® Avoid keeping arms in the air or the body leaning
or positions (static load) forward

e overloading joints | ® Avoid:

and tendons - high effort for more than 10 seconds
- moderate effort for more than 1 minute
- low effort for more than 4 minutes

e Tired legs e Keep materials, products & tools within easy reach

* Problems for hips, | ® Organize the work area so the person can work
Other postures knees, ankles seated or standing
or positions eLosing balance and | ® Layout loads so they can be handled at a height

chance of falling between 70 cm - 80 cm (27" - 31”) above floor

e Foresee/be aware of stable support points

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html

_% W RRERE: =)



SH.10

%& 10. Repetition

Ergonomic
design

What do you notice about repetitive motions? Note: For background information, see other side.

In conclusion, the current situation

is acceptable

needs improvement

What specific improvements can be made?

Should we analyze the situation or the
proposed solutions in more detail?

no

yes - more detail
on other side

&




}%ﬁj 10. Repetition

We looked at ..., Why be concerned? (consequences)

No recovery time for repetitive tasks
leads to:
* A build-up of muscle and
tendon strain and fatigue
* A loss of precision
e Adrop in alertness, increasing the
risk of incidents causing injury
and damage

Repetition

Ergonomic
design

Recommendations

Reduce the work pace when-
ever possible

Design the job so that each arm
or hand can be used in turn
(alternated)

Arrange for frequent rotations
between workstations that
require different postures and
effort (note: studies say that if
workers’ backs may be affected
by the tasks, this may not be a
very effective “fix”)

Arrange for short, frequent
breaks (5 minutes per hour)
Provide pneumatic or electric
tools for the most repetitive
tasks

With the operators, examine how
repetitive tasks can best be done
to minimize effort and posture
strain

Teach this technique to everyone

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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11. Force - manual material
handling equipment desian
What do you notice about manual material ~ Note: For background information, see other side.
handling equipment?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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@/j 11.

We looked at ...

Material
handling
equipment

Force - manual material
handling equipment

Why be concerned? (consequences)

Proper material handling equipment
reduces:
e awkward posture
e muscular strain
e consequently reduces arm, neck,
and back problems

Ergonomic
design

Recommendations

¢ Use mechanical equipment in the
following situations:

- When weight involved is more
than 15 kg (33 Ibs.)

- Carrying distance is more than
10 m (307)

- Lifting is done more than
several times per hour

e Carefully select the equipment (e.g.
hoists, forklifts); poorly-designed
equipment will not be used

e Select equipment according to the
weight of the load and the
frequency of handling, and the
needs of those who will use it

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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ali—

.+ | 12. Force - vibrating tools

Ergonomic
design

Are vibrating tools absolutely necessary? Note: For background information, see other side.

Are they suited for the work and the workers?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side

&




Ergonomic
design

o 12 Vibrating tools

We looked at ..., Why be concerned? (consequences) Recommendations
Vibration leads to: *Use the machine or tool that is best
e [imited mobility and joint pain suited for the task/job
(hands, elbows) typical of impact *Maintain machines or tools on a
hammers, pneumatic drills, power regular basis (sharpening)
Vibrating tools | chisels etc. eHandles
e whitening of fingers when exposed - provide anti-vibration handles
to cold (a.k.a. Reynaud’s disease or - coat contact surfaces with
vibration white finger) rubber, felt, cork, etc.
e tingling, numbness - hold the machine only by the
handles

- use gloves that fit the worker
(not too bulky or too thin)
eImprove postures and reduce strain:

- support the tool with a counter-
weight

- adjust the height of the work
surface

- train the operator to make the
best use of the tool, using as
little grip force and pressure as
possible

- immobilize the items that are
being tooled

*Organize the work differently:

- limit the time for using
vibrating tools

- increase the number of rest
periods

- alternate work with
non-vibrating tools

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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o
<D7 13. Force - wrist and hand strain

What do you notice about wrist and Note: For background information, see other side.
hand strain/effort?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side

&




o
(D7 13. Force - wrist and hand strain

We looked at ..., Why be concerned? (consequences)

Position of the
wrist and hand

When force exerted is high (tighten-
ing, squeezing, etc.) or low but
sustained (keyboard, mouse, etc.):

e fatigue

® joint problems

When the heel of the hand is used as

a hammer or for squeezing:

e compressed tendons, nerves, blood
vessels

e carpal tunnel syndrome, among
others

Recommendations

eReduce the following to a minimum:
- tightening and squeezing
- exerting sudden force
- fine grasping with the fingers
(pinch grip)
- using the heel of the hand as a
hammer
¢ Assess the need to tighten “to the
max” (avoid as best as possible)
eProvide technical aids (types of
couplings, sealing rings, etc.)
*Provide tools with long enough
handles
eProvide hydraulic or electric tools
eCarry objects (files) in containers
with handles to avoid pinching the
fingers
e Use pliers or failing that, the whole
hand, to grasp small objects, rather
than the fingers which can only grip
them (and use more force in the
process)
eProvide regular breaks, even when
minor effort is sustained

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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14. Force - pushing/pulling Eroonomic
@/‘j with arms

What do you notice about strain from Note: For background information, see other side.
pushing or pulling with arms?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side

i V iRl

ma b




@/j 14.

We looked at ...

Strain from

pushing and
pulling with
the arms

Force - pushing/pulling

with arms

Why be concerned? (consequences)

Using a cart leads to:
e Reduced muscular strain and
problems

But an increased risk of:
e Getting fingers and hands
caught
e Injuring feet and legs
 Dislocating arm, shoulder, or
back joint

Ergonomic
design

Recommendations

e Provide:

- 2, 3, or 4-wheeled handcarts
for loads up to 200 kg (440 Ib)

- Hand dollies for loads under
700 kg (1550 Ib)

- Maximum use: 200 times
per work day

- Carrying distance under 35 m
(115"

- Motorized carts or conveyers
for heavy loads to be moved
over long distances

e Ensure that the floor is not
slippery or uneven

e Reduce friction of rolling
surfaces

e Provide 4 large-diameter, wide,
low-friction wheels

e Provide a handle slightly above
elbow height

e Reduce the load if it must be
pushed or pulled

- with the hands above
shoulder level or below waist
level

- or for more than 5 seconds

- or when the object is not
directly in front

¢ Reduce the distance to be
covered by bringing the stock
area closer, for instance

e Push rather than pull

e Provide non-slip shoes

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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15. Force - characteristics of
the load design

What do you see or notice in terms of: Note: For background information, see other side.

ehandles?
e dimension of the load?

eedges that can cut, rough surfaces etc.?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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15. Force - characteristics of

We looked at ...

Handles

Load
dimensions

Cutting edges,
rough surfaces

the load

Why be concerned?
(consequences)

If there are handles:

e easier to hold

* |ess likely to fall or
drop

If it’s large:

e reduces field of vision

e likely to fall or run into
things

* muscle strain

e may cause back
problems

If object has cutting

edges or rough surfaces:

e may get local cuts and
abrasions

* precise gestures are
more difficult

Ergonomic
design

e Put handles on objects that weigh more than
4.5 kg (10 Ibs)
e Put handles for two people if weight is more
than 18 kg (40 Ibs)
e Position handles below or at height of centre of
gravity
e Handles:
- should be slightly rough
- round/oval shape, diameter 19 to 38 mm
("to17)
115 mm (4 ”) long
free space of 50 mm (2”) or 75 mm (3”) if
wearing gloves

Recommendations

e Limit load or objects to a maximum of:
- 60 cm wide, 35 cm high, 40 cm deep
(24" wide, 14” high, 16” deep)
* Use mechanical aids for awkward or large loads

* Remove edges that can cut or surfaces that are
rough on the skin

* Wrap/box/bag dangerous objects

* Package loads that are too hot, cold or dirty

e Use protective gloves as a last resort

e Protect hands from heat and cold

* Handles/grips should be made of plastic,
rubber or wood

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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@ 16. Force - lifting: starting position

What do you see or notice in terms of: Note: For background information, see other side.

ethe starting position?

e the horizontal distance for grasping the load?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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@ 16. Force - lifting: starting position

We looked at ...

Starting posture

Horizontal
distance for
grasping the
load

Why be concerned?
(consequences)

A poor starting posture:

* requires more muscle
power

e overloads joints in the
arms and spine

e increases the chances
of incidents or injuries
from running into
things or people, cuts,
or burns

A load that is farther
away from the body:

* requires more effort

e tires arms and back

e causes back problems

Recommendations

For small, compact loads:

¢ hold load as close to body as possible

e starting posture: comfortable, in position that
allows holding the load close to the body -
back can be bent (if lifting from floor especially)

e place feet on both sides of the load, if possible

e put one foot forward in the direction the load is
to be moved

e [ift using leg muscles, if possible

e avoid lifting from below knees and above
shoulders

For larger loads:

e find another person to assist/help or use
devices such as hand trucks, hoists, forklifts

* Hold load as close to body as possible

e Remove all obstacles in travel path

* Reduce the size of the load

* Use mechanical lifting devices if load is bulky
or heavy

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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@ 17. Force - lifting: moving the object

What do you see or notice in terms of: Note: For background information, see other side.

e the travel distance for the load?

e heights when grasping or putting down the load?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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@ 17. Force - lifting:

Why be concerned?

We looked at ...
(consequences)
The greater the distance:
e the greater the muscle
fatigue
Travel distance | e the greater the risk of
for the load falling
If the object is too high
up:
eleaning backward with
arms raised
e back and shoulder
problems
Heights when
grasping or
putting down
the load

moving the object

Recommendations

e Carry the load with both hands

e Limit the carry distance to 2 m (6’)

e Reduce the weight of loads and daily tonnage if
distance is between 2 m and 10 m (6’ to 30’)

e Use mechanized transport equipment when
distance is more than 10 m (30’)

e Use sliding tables, conveyors belts, ball casters

e Eliminate changes in heights between work
surfaces

* Grasping and dropping points should be on the
same vertical height as much as possible, to
reduce twisting

* Move the start and finish points away from each
other to force workers to turn their whole body
or take a step, rather than twist at the waist

e |f the load dimensions are always the same,
provide support ideally at 750 mm (30”) but
between 60 and 90 cm (24” and 36”)

e |f load dimensions vary, provide adjustable
height supports (e.g. lift table)

* Completely avoid positions at ground level or
above shoulder level
e Provide mechanized lifting equipment for
objects placed above shoulder level
* Arrange storage areas taking into account the
following:
- height of workers - usually between 80 &
175 cm (31.5” and 69”)
- weight of objects:
> loads over 10 kg (22 Ibs) at hip level
> lighter loads between knees &
shoulder level
- reaching distance: place frequently-lifted
objects closer to the worker

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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18. Force - lifting: frequency and Ergonomic
weight

What do you see or notice in terms of: Note: For background information, see other side.

efrequency of lifting?

e weight?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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18. Force - lifting: frequency and

We looked at ...

Frequency of
lifting

Weight

weight

Why be concerned?
(consequences)

If lifting is frequent:

egeneral fatigue

e [ocal muscle fatigue

* movements less
coordinated

Maximum weight
depends on lifting
conditions - all the
factors reviewed above.
If high, the likelihood of
incidents and of back or
hand/arm problems goes
up quickly

Ergonomic
design

eLimit lifting frequency to less than once per 5
minutes, if possible

* Use mechanical aids if loads are heavy, hard to
handle, or lifted often

Recommendations

If loads are lifted frequently:

e store heavy loads (more than 10 kg/22 |bs) at
hip level

e store light objects between 60 cm/24” (knee
level) and 150 cm/60” (shoulder level)

e Display weights on loads

e For occasional lifting straight ahead with a good
grasp and over a distance of 70 cm/28”, lift
loads with a recommended top weight of less
than:

Distance of hands from body
20 cm 35 cm 50 cm
£]140cm | 19kg 11 kg 8 kg
'.g 75cm | 22kg | 12kg | 9kg
51 100cm | 20 kg 11 kg 8 kg
140 cm | 17 kg 10 kg 7 kg
Distance of hands from body
8 147 20 “
=|16" 42 b 24 b 18 Ib
2130 481b | 261b | 201b
540" 44 b 24 b 18 Ib
55" 37 Ib 22 b 15 Ib

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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Ergonomic
design

% 19. Work environment - general

What do you see or notice in terms of: Note: For background information, see other side.
etemperature?

e drafts?

In conclusion, the current situation is acceptable needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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ﬁ% 19. Work environment - general

We looked at ...
(consequences)
If too cold:
e stronger muscle
contractions
* [ess strength
Temperatures | e less co-ordination
If too hot:
® excessive sweating
* fatigue
eslippery hands

If drafty:

e |ocal chills

emuscle contractions,
neuralgia

Drafts

Why be concerned?

Ergonomic
design

Recommendations

e Reduce gain or loss of heat to outside
* Reduce internal gain or loss of heat -
- caulk hot and cold surfaces (ducts,
walls, etc.)
- vent warm and humid gases at source
- eliminate all water and vapour leaks
* Adapt clothing to conditions
* Keep temperatures above the following
minimums:
- very light work 20°C

- light work 18°C
- semi-heavy work  15°C
- heavy work 12°C

e Limit air speeds to:

10 m/sec for short-term exposure

3 m/sec for intermittent work

1 m/sec for prolonged standing or
heavy work

0.5 m/sec for prolonged sitting work
e Eliminate all drafts on the face or neck

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html

&



SH.10

:@:— 20. Work environment - lighting

Ergonomic
design

What do you see or notice in terms of:

o reflection?

e glare?

Note: For background information, see other side.

In conclusion, the current situation

is acceptable

needs improvement

What specific improvements can be made?

Should we analyze the situation or the
proposed solutions in more detail?

no

yes - more detail
on other side

&




L _ T _
=~ 20. Work environment - lighting

Why be concerned?

We looked at ... (consequences) Recommendations
Poor lighting leads to: * Provide lighting based on the degree of
® poor vision perception/visibility needed, the size and
e reflection and glare contrast of objects to be handled, tool detail, etc.
Lighting: * poor work posture e Eliminate all shiny surfaces (e.g. polished metal,
reflection e difficulty seeing glass, plastic sheeting, etc.)
and glare dangerous objects/ * Provide even lighting on work surfaces
elements * Avoid major shadows and contrast
e higher chance of * Increase lighting on dangerous objects and
incidents causing injury | elements
and damage * Clean and maintain light fixtures on a

regular basis

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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* 21. Work organization/stressors -
time issues design

What do you notice about: Note: For background information, see other side.

etime constraints?

* breaks/rest periods?

eovertime?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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We looked at ...

Time
constraints

Breaks/rest
periods

Overtime

21. Work organization/stressors -

time issues
Why be concerned? (consequences)

Time constraints lead to:

* Going beyond one’s physiological
limits more often
Local and general fatigue
Increased chance of incidents
Quick and abrupt movements
Increased effort
Sustained work without breaks

Lack of regular breaks or rests leads to:
* Poor posture and slower pace of work
* Local and general muscular fatigue
* Unco-ordinated breaks

Working overtime leads to:
* Local and general fatigue
* Increased effort
e Slower reaction times
e Increased risk of incidents
* Poorer performance and
productivity

And, over time, a higher chance of:
e [solation from family and friends
* more injuries in general and MSls
in particular
e poor life-work balance
e weight gain
e job strain/toxic stress

Ergonomic
design

Recommendations

Adapt organization and technical
procedures to limit the frequency
of rush situations
Assign tasks so that help can be
available in rush situations
Assign a set of tasks to a group of
people
Avoid factors that increase the work
pace, particularly:
- tight or frequently changing
deadlines
- constant electronic monitoring of
productivity

Studies say letting individuals choose
when they need breaks reduces
musculoskeletal injuries but not output
For heavy work: Mandatory breaks
spread throughout the day
For moderate mental and physical
effort:

- a 10-to 15- minute morning

and afternoon break

When the pace is set by a machine:

- a3-to 5- minute break every hour

Have enough staff on hand to cover
production or activity peaks
Reduce overtime:
- hire extra staff during extra busy
production periods
- modify the job design (e.g. going
from 2 to 3 positions etc.)
Upon hiring, warn of the likelihood
of overtime
Give plenty of advance warning
when overtime will be required
Increase the length of the work day
rather than the number of work days
per week (but avoid going to more than
10 hours a day regularly)

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html
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w9 22. Work organization/stressors - Ergonomic
Lk— f"*] other hazards

What do you notice about: Note: For background information, see other side.

eproduction bonuses?

ejob rotation?

In conclusion, the current situation is acceptable | needs improvement

What specific improvements can be made?

Should we analyze the situation or the no yes - more detail
proposed solutions in more detail? on other side
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.« 2 22. Work organization/stressors -
kA -

We looked at ...

Production
bonuses

Job rotation

other hazards

Why be concerned? (consequences)

Productivity incentives lead to:
e A faster pace of work
e Increased fatigue

e Adverse work conditions, more

injuries

Lack of rotation leads to:
e Constant posture, movements,
and strain
e Monotony and a decline in
alertness
¢ Increased risk of incidents

Ergonomic
design

Recommendations

Eliminate production or
risk-incentive bonuses

Give priority to health and safety,
while respecting operators’
interests and productivity
constraints

If there are bonuses, integrate
them permanently into the
wages, while minimizing the
stressors

Enhance staff flexibility and
versatility
Organize the work so that:
- the same task is performed
for less than an hour
- two or more tasks using
different muscle groups are
alternated (being careful to
provide rest for the back)

Translated and adapted from SOBANE materials, available at www.sobane.be/fr/tms_obs.html

&

4=




23. Summary of observations

Work station/job:

Done by:

Date:

Date:

SH.10

Observation headings

Item

Current situation

Future situation
(after quick fixes)

Not
applicable

Needs
Acceptable |improvement

Needs more
Acceptable | 3nalysis

—_

Computer or monitor work

Tools, materials, controls, products

Tools

Work station - obstructions

Posture - sitting

Posture - standing

Posture - neck, shoulders

Posture - elbows, forearms, hands, wrists

A R I AN A Pl Dl B

Posture - other positions/postures

—_
=)

. Repetition

—_
—_

. Force - manual materials handling equipment

—_
No

. Force - vibrating tools

—_
w

. Force - wrist and hand strain

—
o

. Force - pushing, pulling with the arms

—_
U1

. Force - lifting: characteristics of the load

—_
(o))

. Force - lifting: starting position

—_
N

. Force - lifting: moving the object

—_
o

. Force - lifting: frequency & weight

—_
©

. Work environment - general

N
(=)

. Work environment - lighting

No
—_

. Work organization/stessors - time issues

N
No

. Work organization/stressors - other hazards

&




Summary of observations

Assessment of prevention measures and planned improvements

* Review the proposed changes in each heading
e Exactly who will do what and when?

- When will the implementation be planned?

- When will the change be done? (compliance monitoring)
* In order of priority

When
Planning Done

Who What

PO THE AN |
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Summary of observations

Need more in-depth analysis, taking into account:
e the effectiveness of prevention or improvement measures described below
e hazards that may result from implementing the improvements
e in terms of urgency and goals
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Incident Investigation Report Form SH.11
Check all applicable boxes
Minor injury [ ] Equip/property damage only [ ] Fire [] Near miss [ ]
Serious injury [ ] Spill/environmental damage [ ] Explosion [] Other

Occurrence

Location of occurrence:

Day of week: / / Time: am[ ] pm[]

Weather conditions:

Brief description of event:

Particulars of injured employee

Name of injured: Gender: M [] F[] Age:

Occupation: Amount of experience in job:

Describe injury: [Show on body map location of injury]

Direct cause of injury:

Supervisor/foreman:

Name of witness(es):

Who gave first aid:

Will employee be off work longer than day of incident? No[ ] Yes [ ] Fron Back

If "Yes", how long?

Hospital name/location:

Attending physician:

Particulars of event

Explain the job or task being done and describe the events leading up to the incident. In the space below, draw diagram/
map of area where incident occurred, and show equipment, tools, location of employee(s) when injured.
[Attach another sheet if necessary]




Analysis

What specific actions and underlying conditions contributed to this incident?

Check all applicable boxes for hazards involved:
Ergonomic [ ]  Safety/Mechanical [ | Physical [ ] Chemical [ ] Communicable/Biological [ ] Work organization/Stressors [ ]

Prevention

What corrective action has or will be taken to prevent a recurrence? Action date / assigned to

Investigation team

Name: Title:
Name: Title:
Name: Title:

Name of person completing the report:

Signature: Date:
Workplace safety & health committee

Employee co-chair: Signature:
Date:

Comments/action:

Employer co-chair: Signature:
Date:

Comments/action:

Distribution: 1 - Original to Employer 2 - Copy to Workplace Safety & Health Committee 3 - Copy to Department Manager 4 - Copy to Injured Employee




Guidelines for completing the
INCIDENT INVESTIGATION REPORT FORM

What is the purpose of investigating incidences?

Investigating incidences is an important tool for
making a healthier and safer work environment.
Incidents are preventable! By determining the causes
of an incident, the health and safety committee can
identify the reasons why the incident occurred and

make recommendations to prevent it happening again.
Incidents do not occur as unrelated events and there
are always reasons why one occurs. The investigation
needs to find the underlying causes so effective solu-
tions can be made.

Reporting "serious incidents" to the Workplace Safety & Health Division

When a "serious incident" occurs at a workplace, by
regulation, the employer is required to report to the
Workplace Safety & Health Division as soon as

possible. A "serious incident" includes events that

result in death or serious injury (see definition below);

Terms

minor injury - an employment injury or occupational
illness where medical treatment is given but there
is no lost time from work other than the day of the
occurrence is experienced.

serious injury - fracture of a major bone;
amputation; loss of sight; internal hemorrhage; third
degree burns; unconsciousness resulting from
concussion, electrical contact, asphyxiation;
poisoning; cuts, injuries or work-related illnesses
requiring hospitalization or time off work; an
injury resulting in paralysis; any other injury likely
to endanger life or cause permanent disability.

equipment/property damage - incidents that result
only in damage to tools, equipment, machinery,
vehicles, buildings and facilities.

Occurrence

Location of occurrence - describe where the
incident happened; be specific.

Day of week - if employee's work week starts on a
day other than Monday, it should be noted and
could be part of the "analysis" section. If the
incident occurred on overtime, this again could be
discussed in the "analysis". Other conditions that
may have an impact and should be considered in

&

collapse or structural failure of a building, tower, crane,
hoist, temporary construction support system or
excavation; uncontrolled spill or escape of toxic,
corrosive or explosive substance; an explosion, fire or
flooding.

spill/environmental damage - releases of liquids,
solids and gases in the workplace or ones that
result in pollution of soil, air and/or water on or
around the location of the workplace.

fire - any fire that requires or results in the use of fire
suppression equipment or requires the evacuation
of a work area.

near-miss - an unplanned event that causes little or
no property damage, but had the potential to cause
major damage and/or injury.

other - could include incidents such as vehicle
collisions, activation of a fall protection system,
inadvertent immersion in water, high winds and
other environmental conditions, temperature
extremes, toxic substances or conditions.

the "analysis" section include if incident occurs
within days after switching on and off daylight
saving time; the employee is returning from a
lengthy absence from the workplace - holidays;
employee has rotating shifts.

Weather conditions - include amount of cloud,
temperature, wind speed, precipitation, if incident
is outside or affected by these conditions.
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Particulars of injured employee

Amount of experience in job - how much
experience does the employee have doing the
particular task/job attime of incident.

Describe injury - explain type of injury/injuries and
where located. If involving fingers explain which
finger(s) were injured and where. Show location of
injury on the body map.

Direct cause of injury - describe only the immediate
cause of the injury/injuries. Why the condition(s)

Particulars of event

When the report includes photographs, clearly de-
scribe what each image represents and what direc-
tion the view is facing. If using a digital camera, en-
sure the images are downloaded to a computer hard

Analysis

This section looks at the specific actions, and underly-
ing conditions that contributed to the incident, that
were present or in effect at the time of the incident.
This analysis should include looking at the task being
done, materials and equipment used and other factors
affecting the incident.

The six workplace hazard categories need to be ex-
plored to ensure all possible causes (the root causes) of
the incident have been included. Each category has
several elements to it and each may bear on the inci-
dent and must be examined.

Ergonomic design - repetitive work, work layout and
environment, force/contact stress, posture/body
position, work location layout and design,
equipment design;

Safety/Mechanical - machine guards, interlocks &
emergency stop devices, lock-out, pinch points,
housekeeping, conditions of work floors and sur
faces, trip hazards, moving equipment parts;

Physical - electricity, lighting/visibility, vibration, noise,
temperature/humidity, ventilation, weather
conditions (i.e. energy sources);

Prevention

Develop corrective action(s) that will prevent another
incident. Some prevention strategies may include
immediate or interim actions before long-term solu-
tions can be put in place. Whether short-term or long-
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existed for the incident to take place will be
discussed in the "analysis".

Name of witness(es) - when gathering information
and interviewing witnesses about the incident,
make sure to emphasize that their information is
confidential and also there can be no descrimina-
tory action taken against them under the Workplace
Safety & Health Act, sec. 42(1)(c).

drive or other memory device before deleting them
from the camera. In the diagram space, orient the dia-
gram/map so north is facing the top of the page.

Chemical/Mineral - dusts, liquids, fumes, mists,
solids, gases, vapours;

Communicable/Biological - moulds, viruses,
bacteria, air quality, blood-borne diseases, sharps/
needlesticks;

Work organization/Stressors - work process and
procedures , health & safety standards and enforce-
ment of these rules, pace/speed/intensity/pressure
to produce, employee's emotional/physical status
at time of incident, work load/demands, hours of
work, labour/management issues, interaction with
others in workplace, adequacy of supervision,
maintenance provisions, hazard recognition and
prevention, training/instruction/preparation of
employee to do the job/task.

To get to the root cause of an incident, ask "WHY" five
times. For example - an injury was caused by using a
particular type of knife. Why was the worker injured?
The knife slipped out of the employee's grasp. Why
did the knife slip out of the grasp? etc.

term, the prevention action must be identified along
with a target implementation date and a person as-
signed to ensure it takes place. (See the Prevention
triangle for different types of prevention measures.)
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There are two main types of mapping tools for
workplace safety and health - body maps and
workplace maps.

Academics and doctors originally used body
maps to investigate pain and musculoskeletal in-
juries (MSls). Now many organizations and
workplaces use them to look at symptoms. The
injuries, illnesses and diseases for which they have
been used range from MSls to cancer to chronic
pain.

Some body maps are drawn on the spot. Others
are prepared and used to present information. In
one workplace, information about workers com-
pensation claims for people working around a
printing press was put onto a map. The result:
the map-makers “saw” head injuries they had not
noticed on the list of statistics, and traced them
back to a bar on which people were bumping
their heads.

Workplace maps can be used to “see” symptoms,
hazards and social information (e.g. how infor-
mation gets around a workplace). The symptoms
and hazards can be specific or general ones, de-
pending on the questions and information you
have.

Maps are becoming an essential tool for people
dealing with health and safety issues.

SH.12

Mapping tools to see the workplace
with “new eyes”

Why map? Once something is visible, it's hard to
ignore the issue or situation. People talk about
“seeing the workplace with new eyes” when they
make body and workplace maps. The maps can
be used to tell stories, identify “players” and start
the process of priorizing issues. Once identified,
solutions can be developed and strategies to work
towards them discussed.

For more information about mapping, see Bare-
foot Research in the Resource Guide and
www.hazards.org/ http://www.hazards.org/
diyresearch/index.htm.

Body maps

You can make body maps in several ways.

For individuals or surveys: Use the body map out-
line included on page 5 of this document.

For groups: Use a sheet of paper (preferably a
large one, like a flip chart) and draw a large ver-
sion of the body map from this section. Label the
front and back, and left and right sides.

To use the maps, also see Parts C and D of the
Manual.

For more information about body maps, see the Re-
source Guide in this manual. For an example of how
they were used during an investigation, see http://
www.cdc.gov/niosh/hhe/reports/pdfs/1998-0085-
2715.pdf.




Workplace maps

Workplace maps are fun to make, easy to use
and accessible to many. They can be made at
meetings, before and after inspections or investi-
gations, or by small committees analyzing par-
ticular problems.

These maps start with drawing the physical lay-
out of the workplace or part of it. You then add
information about who works there and safety
and health issues.

Mapping tools to see the workplace with “new eyes”

These instructions are separated into basic and
more advanced. Start with the version that suits
your situation. Adapt as you go.

Remember that the instructions are for a map for
one work area. Make more maps to cover the
workplace and jobs elsewhere. Put them together
in the way that best helps you “see” the connec-
tions and what’s happening.

Instructions for making a workplace map

1. Get your supplies:

a) Basics
- one sheet of paper per work area
- coloured pens/pencils/markers - black,
red, blue, yellow, brown, purple, green
- list of hazards (see below)
- Hazard categories for mapping sheet
- adhesive green dots (for workers) and red
dots (supervisors) [get at stationary store]
b) More advanced
- flip chart sheet(s)
- markers - black, red, blue, yellow, brown,
purple, green
- list of hazards (see below)
- Hazard categories for mapping sheet, p.6
- adhesive green dots (for workers) and red
dots (supervisors) [get at stationary store]
- coloured string - three colours, including
purple
- tape and scissors

2. Choose what work area you want to map.
Make sure it is suitable for the size of paper.
You want to be able to “see” hazards and
where people are.
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3. Listthe hazards. Beside each hazard category

listed below, name one example found in the
work area. You can add to this later. Use the
Hazards - the problems behind our symptoms
(SH. 2) sheet as a reminder about what each
category includes.

Physical (from energy sources):

Chemical/Mineral:

Communicable/Biological:

Ergonomic design:

Safety/Mechanical:

Work organization/Stressors:




4. Make the map using the chart below. The
physical layout should include all rooms,
important doors, windows and stairs,

Mapping tools to see the workplace with “new eyes”

equipment/machinery, desks and computers, etc.
Add things as you go along, if you miss anything.

Information Basic map More advanced map
Physical Draw the layout on the paper, Draw the layout on the paper,
layout using a black marker or pen. Hm using a black marker or pen.
Choose a scale that fits the /| | Scale the drawing so it fits the
page. & page.
]

People Put the green dots where work- Put the green dots where work-
ers usually are. Use red ones ||| |||||| | ||||||||||" ers usually are. Use red ones
for supervisors. o ¢ ! for supervisors.

. ]
[ ] [ d

Production Mark the order of things the Use coloured string to show the

process or production process. Use num- H]M]Mﬂ:@ﬂ order in which things are done,

flow of work | bers or draw a line to show o ¢ / from start to finish. If itis nota
where it goes from start to & production line, see next row.
finish. If it is not a production
line, see next row. ° JD e

Where people | Choose a “typical” worker. || ||| |W Choosea”typical” worker. Use

go (places Use a coloured marker or pen coloured string to show their

without to draw their path in the o %/ | pathinthe workplace - where

production workplace - where they go they go from arriving to leav-

lines) from arriving to leaving. ing. Use clear tape to hold it
7 o I e down.

Use the Hazard categories for Use the Hazard categories for

Hazards mapping sheet. Put hazards !E) mapping sheet. Put the hazards
from your list on the map, use —'7/ from your list on the map, us-
the colours and symbols on the X&‘ ing the colours and symbols for
sheet. Make the icons large if each type. Make the icons large
the hazard affects a lot of peo- if the hazard affects a lot of peo-
ple or the levels are high. o 1. ple or the levels are high.

Lines of Use the purple string to mark

communication

;g

how the grapevine gets infor-
mation around this work area.
Use another colour of string to
show how health and safety in-
formation gets around here.
Tape the strings down.

&




Mapping tools to see the workplace with “new eyes”

5. Analyze the map. Looking at the map you 7. Follow-up by talking about how to use these

made, discuss it with questions such as: maps. Examples include to:

e show where you expect to find hazards

e keep track of where hazards are found
during inspections and investigations

e indicate where symptoms turn up

e view the workplace from above, making
it easier to “see” and analyse situations

e set priorities

e present information

¢ plan changes

* What do you see? What's going on?

* Where is there more than one hazard?

* What is one thing you learned from this
map?

* What's missing?

What other information do we need?

* How can we get it?

Keep track of your answers to the last two
questions. Decide how you will get the
answers, assign individuals to do that and
agree on a deadline.

In your committee, make your own list of how
you can use these maps.

Put smaller maps together to get a picture e Apea "
s 5 1 1 nir r)
about what's happening in the whole Nhl— e hur]
workplace. The same questions are a good
place to start to analyze the bigger picture.

. Set priorities about which hazards need to

s
fixed. Start by discussing: o
* What are two priority hazards or situations i5 o\
in this work area? a :'.E.' .'. ';':'I,,
* Why are they important? L . P - g i
rulkeeid
For a more detailed, and organized, approach |ﬁ:ql
to setting priorities, use the tool called l\,. ol
Criteria for decision-making (CP.6) in the L& _ I|
Committee Process toolbox. 7 X
L Lronf

'-'lll
- 2
r

:jl - :' s »
":F-?} %?L .-.’ rr
Examples of workplace maps: left - a laundry area, bottom right - a hospital recovery room,
and upper right - a body map.

2

L.




Front

Where does it hurt?

o5 e

Back
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Hazard categories for mapping

Hazard Colour Icon
Physicgl (energy sources): lighting, electric'ity, Red
vibration, noise, temperature, humidity,
radiation
Chgmlcal/MlneraI: gases, mists, vapours, Blue
solids, dusts, fumes, liquids
Communicable/Biological: blood-borne ii
diseases, viruses, bacteria, moulds, sharps/ Yellow
needlesticks
Ergonomic design: repetition, awkward and
static posture, force (including contact stress), Brown .
work environment
Safety/Mechanical: slips/falls, housekeeping,
tripping hazards, moving equipment/parts, things Green %
that cause traumatic injuries
Work organization/Stressors: pace/intensity,
social support/relations, workload/demands, Purple .

control/latitude, flexibility for non-work respon-
sibilities, violence

e hH e
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Prevention triangle

Principles for solving health and safety problems*

Level 3
Prevention

limit the harm
between the source
and the worker, or
at the worker

Level 2 Prevention
prevent the harm at source

Level 1 Prevention
prevent/remove the hazard

* If you rely on level 3 prevention, the triangle is upside down and falls over.
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What's behind the prevention triangle?

The triangle borrows two concepts from the
environmental movement.

Substitution is the principle about getting rid
of toxic substances whenever a healthier and/
or safer substance is available especially a non-
toxic one. Substitution also describes changes
about how things are done, using a different
technology or reorganizing the task to reduce
or remove hazards.

The precautionary principle - “better safe than
sorry” - is part of Canada’s federal environment
law. The idea is that there must be proof that
something is not harmful before it is used, rather
than using workers or the community as guinea
pigs and only taking action when problems
appear.

The word “controls” is often used to describe
changes or solutions that reduce exposure but
don’t remove the hazard. The current focus is
prevention as opposed to putting up with a haz-
ard. The Belgians offer a very useful way to do
this, with levels of prevention (see http://
www.meta.fgov.be).

Level 1 prevention is best. It gets rid of a haz-
ard or avoids introducing a new one (when you
use the precautionary principle). This is where
substitution using non-toxic alternatives is most
effective. Public health practitioners would call
this primary prevention.

Level 2 prevention (or engineering solutions or
controls at the source) limits the hazard at its
source (reducing its spread). The hazard is still
there but ways to prevent harm include:

e ventilation enclosing the hazard, taking
it all out of the workplace (without
damage the environment);

e enclosures to reduce noise levels;

e isolating the hazard or the people who
may be exposed to it; and

e wet methods (with dusts).

&
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Level 3 prevention only limits or reduces harm
by putting something between the worker and
the hazard source.

Changes or “controls” along the path between
the hazard and workers, include:
e |ocal ventilation that does not enclose the
hazard;
e general ventilation;
e mechanical guards/devices; and
e some administrative controls (e.g. breaks).

At the worker (“controls at the worker”), Level
3 prevention includes personal protective
equipment/clothing (PPE) and:
e some administrative activities
(e.g. rotating workers, because studies say
it just spreads the hazard around and may
even make it worse for some, especially if
hazards to the back are involved);
e work procedures, training and supervision,
emergency plans;
¢ housekeeping, repair and maintenance
programs, and hygiene practices and
facilities; and
e things to take care of yourself (especially
when you're stressed).

These solutions are the least acceptable way to
try to fix a problem, although there are times
when they’re needed.
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