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 Mr. Martin Greif =2« anuary 11, 1084

Chevron's annual production of alpha olefins has ranged from 55 mfllion
pounds to 75 million pounds over the past few years. The industry wide
trend for alpha olefin is for the market to increase at approximately 5-6%
per year. SRI International and Chem Systems have published forecasts of
industry wide trends in alpha olefin production and uses which may assist
you in the screening process. These reports are referenced below.

Chevron uses a closed process to manufacture alpha olefins. Industrial
hygiene monitoring at the plant indicates that exposure levels are orders
of magnitude below the recommended maximum 8 hour threshold Timit value.
Atmospheric emissions of alpha olefins are expected to remain at extremely
low levels: weekly and annual inspections and repairs are required on
emission sources with a Reid vapor pressure greater than 1.5 PSIA, and
primary and secondary seals are required on tankage with storage true vapo-
pressures greater than 1.5 PSIA. Any alpha olefins that may enter the
water effluent system are degraded to a point where they are not detectable
in the effluent discharge.

Acute toxicity testing was conducted on alpha olefins Cg_7, C7.9, C9-11,
C11-1§, C15-20- The summaries of the finai toxicity reports are attached.
Chronic toxicity was not performed on Chevron's alpha oléfins, as
sufficient information on this class of chemicals 1is available in
literature,

- To complete the package of information you requested we have attached the
Material Information Bulletin (our equivalent of Material Safety Data
Sheets) and Technical Data Sheets for each of alpha olefins manufactured by
Chevron.

If you have questions about this report please call Mr. Jim Toney at

(415)896-4569.
- ,
-74-/1‘_,4;‘ ce. / g
F. W. BERRYMAN
JLT:gk

Attachment: 1) Material Information Bulletins
2) Technical Data Sheets
3) Chevron alpha olefin brochure
4) Toxicity reports

References: 1) Linear Alpha Olefins, Sept 1980:
Chemical Economics Handbook,
SRI International,
Menlo Park, CA 94025

Alpha Olefins, Report No. 82-4, May 1983
Process Evaluation/Research Planning
Chem Systems, Inc.

Tarrytown, NY 10591




Olefins C6-7, when tested sccording to rrocedures outlined in

~;'fl:rhejfulru;tdohs?ris,i;'brsrtinnces Act, caused mild temporary eye irritation.

- 'I'hiirs effeét'coqiletely" disappeared in 72 hours. The C6-7 Olefins

~_caused no skin irritation, No systemic dermsl toxicity was

~ elicited when rabbits were treated with 15 ga/kg of the material.
‘Likewise no oral toxicity was evidenced in rats fed 15 gm/kg
body weight. llowever, exposure of rats to air saturated with

7 vapors of th§ test material induced smtois of CNS depressing
aétivity. narcosis znd death of all test animals after 38

minutes of exposure. Autopsy of these animals revealed

' hemorrhagic destruction of the lungs.

DIABLO LABDORATORIES, INC.
Berkeley Research Center




COMMENT:

DIABLO LABORATORIES, INC, 3
Berkeley Research Center : \ <\ A

Olefins C7-9, whe; tested according to procedures outlined
in the Hazardous Substances Act, caused a slight temporary
cye irritation. The eye symptoms disappeared within the 72
hour observation neriod. The test material induced essen-
tially no dermal irritation when applied to thes skins of
rabbits. Inhalation of air saturated with vapors of the

C7-9 Olefins induced symptoms characteristic of CNS depression.

furing the expgsure period and in the
thereafter, five of the ten test animals died. The remaining
five survived the 14 day observation period with no obvious

symptomology. Autobsy of the animals at death or sacrifice

showed active hemorrhages or the effects therefrom.

A\

By S
“Robert HiIT
Scientific Director




ined in >'thg,lhz§rdmsf Substances Act, uere not skin or

evé,friiténSSa;‘f ‘ ddi;ion,rﬁhthfed to rats at the rate

of 15 gw/kg and applied to the skins of rabbits at the

”ffiiéiﬁimlngﬁlkﬁ;fhd'i?iﬁiéis of systemic intoxication were

_observed., Inhalation 'for one hour of air saturated with
vapors of the Cﬁ-ll Oiefins induced no symptoms of res-
_piratory or systemic distress.

—obert TR1T
Scientific Director




COMMENT : hen tested according to procedures outlined in the

llazardous Substances Act, Olefins C11-15 caused essen-

tially n skin or ¢, irritation.

DIABLO LABORATORIES, IiiC. \ !\ RN
berkeley Research Center By . N v
~ TRobert hill
cientific Director




whep tested according to procedures outlined in the

_Hazardous Substances Act, Olefins C15-20 caused essen-

~tially no skin or eye irritation. In addition, when
fed to rats in a single dose of 15 gm/kg and applied
‘to the skin of rabbits in a single dose of 15 gm/kg no

systemic or local toxicity was elicited.

.

DIABLO LABORATORIES, o -\ <\
Berkeley Résu’rchCénter \* U\ }\‘7 AN
I SR — Robertc MH11

Scientific Director




@ Material information Bulletin

(Approved — “Esmentiolly Similar” to Form OSHA 20, Matwris! Safety Data Shewt)

CHEVRON Alpha Olsfins C¢-Cy

CH,{CH,CH=CH, (n=3 to /)

HARMPFCL OR FATAL IF SWALLOWED

DANGER! FLAMMAELE

KEERP OUT OF REACH OF CHILDREN

TYPICAL COMPOSITION

Cg-Cr (Predominantly straight-chain monoolefin)

(CAS: 68526-99-8)

Diolefins
Paraffins

EXPOSURE STANI: . .,

No OSHA exposure standard or Threshold Limit Value has been estab-

lished for this material.

PHYSIOLOGICAL & HEALTH EFFECTS

Expected to cause no more than minor eye
irritation.

Prolanged or frequently reneated contact may

cause the skin to become dry or cracked ‘rom
the defatting action of this material.

EMERGENCY & FIRST AID PR_CEDURES

Wash eyes with fresh water for at least 15
minutes. If irritation continues, see a doctor.

Wesh skin thoroughly with soap and water.
Launder contaminated clothing.

Inhalation

Breathing the vapors can cause central
nervous system depression. See Additional
Health Data.

If there are signs or symptoms as gescribed in
this bulletin due to breathing this material,
move the person to fresh air. If breathing has
stopped, apply artificial respiration. Call a
doctor.

Ingestion

Note to Physician: Ingestion of this product or
subsequent vomiting can result in aspiration of
light hydrocarbon liquid which can cause
pneumonitis.

Chevron Environmental Health Conter/P.0. Box 1272, Richwend, CA 94802

Emergency Phone Number (415) 233-3737
Page 1 of 3

If swallowed, DO NOT make person vomit.
Call a doctor immediately.

No. T20 - Rev. 2/83

CRR—8745(AH{10M—10-81)Printed in US.A.



othe able - nL A tlre o vupor
hasard may etlst since these clesnup mate-
iquid; they will not

ltirehnlrd. Liqnid

: ates and forms vapor (fumes)

which_can_cateh fire and burn with explosive .
- -as-sulfuric or hydrochloric acid, bromine,

,Mldn Oo,Dr Chemical,
othntcSpny 7 3 y

lnvolvln this mltclll, do not enter any
‘enclosed or confined fire space without
proper protective equipment. This may

- include self-contained breathing apperatus to

protect aguinat the harardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.

 SPECYAL PRECAUTIONS
 See Page 3.

be applied wmiler
T20

b Disptaai Methodm Place contaminat-
materials in disposable containers and

: hryin n approved dnmpincu
* REACTIVITY DATA

Stability (Thermsl, Light, eta) Stable.

- The commercial product is inhibited to pre-

vent unstable expolsive peroxide formations
in the presence of air and light.

Insompatibility (Materials % Awvcidk May
react vigorously with active chemicals such

chlorine or hydrogen peroxide, and any strong
oxidizing agent.

Hasardows Decomposition Products: Normal
combustion forms cerbon dioxide and watee
vapor; incomplete combustion can produce
carbon monoxide.

Hassrdous Polymerizsatiome Will not oceur.

) Mm Soluble in Iqll'ombom; insoluble

-n'l-p 152-352°F (67-122°C)
Melting Point: n/a

‘Speailie Gravityr 0.698 @ 15.8/15.6°C

Vegar Premure 83 mm Hg Q Y0°F
unndty(hi 1k NDA
Volatile (Volume %k NDA
m( =1k NDA
90 (Average)
qususe 100°%F

n/a = Not Applicable
NDA = No Data Available




3 ite, :dapreuion rnay inelude one or more of the fol- 7
ot ppetite, weakness and loss of coordination. Affected
covery when removed from the exposure are.

' PRODUCT LABBL OR MANUPACTURBRS‘ TECHNICAL BULLETINS FOR TH.
USE AND HANDLING OF THIS MATBRIAL.

ephec 7ﬂpﬂ‘ bung. - Bmptied eontainer still contains hazardous material which ean become
xplolive it huted. —

ON' Do not use pressure to empty drums or exploslm may result.

can-nmcum—uu Primied in U.&L
72o nev. af83




'@ Material Information Buletin

(Approved — “Esontially Similer” to Form OSHA 29, Materisl Safety Data Sheet)

CHEVRON Alpha Olefiss C¢C, CHy(CHorCH=CH, (n=3 to 6) CPS 269416

HARMFUL OR FATAL IF SWALLOWED
DANGER! FLAMMABLE
KEEP OUT OF REACH OF CHILDREN

TYPICAL COMPOSITION

Cg-Cg (Predominantly straight-chain monoolefir.)

(CAsS: 68526-99-8) . 95%
Diolefins 3%
Paraffins 2%

EXPOSURE STANDARD

No OSHA exposure standard or Threshold Limit Value has been estab-
lished for this material.

PHYSIOLOGICAL & HEALTH EFFECTS EMERGENCY & FIRST AID PROCEDURES
Eyes

Expected to cause no more than minor eye Wash eyes with fresh water for at least 15
irritation. minutes. If irritation continues, see a doetor.

Skin

Prolonged or frequently repeated contact may Wash skin thoroughly with soap and water.
cause the skin to become dry or cracked from Launder contaminated clothing.
the defatting action of this material.

Inhalation

Breathing the vapors can cause central If there are signs or symptoms as deseribed in

nervous system depression. See Additional this bulletin due to breathing this material,

Health Data. move the person to fresh air. If breathing has
stopped, apply artificial respiration. Call a
doctor. .

Ingestion
Note to Physician: Ingestion of this produect or If swallowed, DO NOT make person vomit.
subsequent vomiting can result in aspiration of Call a doctor immediately.

light hydrocarbon liquid which can cause
pneumonitis.

Chevren Envirenmentsl Heslth Conter/P.0. Box 1272, Rickmond, CA 94802 CRR—67435(A}{(10M--10—81)Printed in U.S.A.

mergency 41 3737
EPage 1':'1’.3" mher W18 233 : No. 169 - Rev. 2/83




presents a fire hazard. Liquid

'ml’m’fferms vapor (fumes)
teh fire and burn with-explosive -
e vapor spreads easlly and

re by many sources such as

equipment, and electri-
switches,  Fire hasard is
| .temperature rises above

" Pk Polsts (T0C)< 30%F (-1°C)

mition Temp.: NDA

 Flammabiity Limite: NDA

B ll' vam, water Spray

N

nnmn-gnm For fires

- involving this material, do not enter any

. proper protective equipment.
- include self-contained breathing apparatus to

enclosed or confined fire space without
This may

protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.
SPECIAL PRECAUTIONS

See Page 3.

may-exist-since-these cleanup mate-
only absorb liquid; they will not
aste Disposal Methods: Place contaminat-
materials in disposable containers and

~ bury in an approved dumping ares.
" REACTIVITY DATA
s S

j (Thermal, Light, ete.): Stable.
The commercial product is inhibited to pre-
vent unstable explosive peroxide formation in

‘the presence of air and light.

ty (Materials to Avoidk May
react vigorously with active chemicals such

‘a8 sulfuric or hydrochloric acid, bromine,

chlorine or hydrogen peroxide, and any strong

- oxidizing agent.
Hazardous

Decomposition Produets: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide. ;
Hazardous Polymerisation: Will not oceur.

PHYSICAL PROPERTIES

Solubllity: Soluble in hydrocarbons; insoluble

in water.

liquid.

Bolling Renge: 148-315°F (64-157°C)
‘Melting Point: n/a

Specific Gravity: 0.713 @ 15.6/15.6°C
Vepor Presswre: 75 mm Hg @ 100°F
Vapor Density (Air = 1k NDA

Percent Volatile (Volume %) NDA
Evaporation ( =1k NDA

Molecular Weight: 100 (Average)

- Visoosity < 1 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Available




® Material Information Buban

~ CHEVRON Alpha Olaflas C¢-Cy CHy(CHnCH=CH, (n=3t08) CPS 269416

ADDITIONAL HEALTH DATA

Signs and symptoms of central nervous system depression may incluGe one or more cf tie fol-
lowing: headache, dizziness, loss of appetite, weakness and loss of coordination. Affected
pe-sons usually experience complete recovery when removed from the exposure sre.

SPECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANUFACTURERS' TECHNICAL BULLETINS FOR THE
PROPER USE AND HANDLING OF THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weld, heat or drill container.

Replace cap or bung. Emptied container still contains hazardous material which can beenme
explosive if heated.

CAUTION! Do not use pressure to empty drums or explosion may result.

CRR—6745(C)(10M—4—81) Printsc in USA.
No. 169 - Rev. 2/83
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'CfC’ (Predominantly straight-chain m 2noolefin)
(CAS: -68527-00-4 : S
Diolefins
“Paraffins

ﬂM""f’.h S'I‘ANDARD

No OSI-IA exposure standard er Tlreshold Limit Value has been estab-
lished for this material. ,

,mnmcm.a:nm'mmm EMERGENCY & FIRST AID PROCEDURES
Eyes

"Bxpect‘d o eaise no Mmoure ticn minor eye Wash ayes with fresh water for at least 15
in'ltation. o minutes. If irritation continues, see a doctor.

Pro!éng,ed or feequenily cepeatud contect mey Wash skin thoroughly with soap and water,
- cause the skin to becoma dry or coacked icom Launder contaminated clothing.
the defatt*ng acton »? this mater!al

v

Inkwmlation

Breathing the vapors can cause central " If there are signs or symptoms as described in
nervous systewm dapression. See Additional this bulletin due to breathing this material,
- Health Data. move the person to fresh air. If breathing has
stopped, apply artificial respintion. Call .
doctor,

| Ingestion
Note t. Vhywe s+ Ingestion of thiz aroduet or o svunowed, DO ‘NOT muke person wmit.
subseguent vomiting exun result in espiration of Call & doctor immedmely

hydroewbin licid which can eame
pmnmr nltis.

M&EMMQMIM! himm CA se0n2
:mmmmnm-w . ,
Page 1’ of , : '
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SPECIAL PROTECTIVE INFORMATION
ye Protection: Avoid contact with eyes.

Eye contact can be avoided by wearing

chemical safety goggles. ,

Skin Protectiom: Avoid prolonged or fre-
quently repeated skin contact with this
material. Skin contact can be minimized by
wearing impervious protective clothing
including gloves.

Respiratory Protection: Wear approved
respiratory protection such as an organic

-, vapor cartridge respirator or an air-supplying

respirator unless ventilation equipment is
adequate.

Ventilation: Use adequate ventilation to
keep the airborne concentrations of this
material below the exposure standsrd.

FIRE PROTECTION

This material presents a fire hazard. Liquid
quickly evaporates and forms vapor (fumes)
which can catch fire and burn with explesive
violence. Invisible vapor spreads easily and
can be set on fire by many sources such as
pilot lights, welding equipment, and electri-
cal motors and switches. Fire hazard is
grg;te as liquid temperature rises above
15°F.

Plash Point: (TOC)< 60°F (16°C)
Autoignition Temp.: NDA
Flammability Limits: NDA

Extinguishing Nedia: CO,, Dry Chemical,
Foam, Water Spray

Special Fire Fighting Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.

SPECIAL PRECAUTIONS
See Page 3.

Eviconmental mpacts This material is not
expected to present any environmental
problems other than those associated with oil

Precautions if Material is Relessed or

Spilled: Eliminate all sources of ignition in
vicinity of spill or released vapor. Clean up
spills as soon as possible, observing pre-
cautions in Special Protective Information
and on product label. Absorb large spills
with absorbent clay, diatomaceous earth, or
other suitable material. A fire or vapor
hazard may exist since these cleanup mate-
rial will only absorb liquid; they will not
absorb vapor.

Waste Disposal Methods: Place contaminat-
ed materials in disposable containers and
bury in an approved dumping area.

REACTIVITY DATA

Stability Light, ete.): Stable.
The commercial product is inhibited to pre-
vent unstable explosive peroxide formation in
the presence of air and light.

Incompetibility (Materials to Awoid: May
react vigorously with active chemicals such
as sulfuriec or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong
oxidizing agent.

Hazardous Decomposition Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion zan produce
carbon monoxide.

Hazardous Polymerization: Will not oceur.

PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

Appearance (Color, Odor, ete.): Pale yellow
liquid.

Boiling Range: 245-317°F (118-158°C)
Melting Point: n/a

Specific Gravity: 0.738 @ 15.6/15.6°C
Vapor Pressure: 7.8 mm Hg @ 70°F

Vapor Density (Air = 1): NDA

Percent Volatile (Volume %): NDA
Evaporation( =1}k NDA

Molecular Weight: 119 (Average)

Viscosity: < 1 SUS @ 100°F

n/a = Not Applieable
NDA = No Data Aveilable

The sbove information is based on data of which we are awers and is believed to be ccrrect as of the dats hereof. Since the information contained
hersin may be spplied under conditions beyond our control and with which we may be unfamiliar and since data made awailable subsequent to

the date hereof may

modifications of the information, we do not assums any responsibility for the results of its use. This information is

suggest
turnished upon the condition that the person raceiving it shall make his own determination of the suitability of the mataria for his particular purpose.

724

CRR-8745(B)}{10M-8-78) Printed in US.A. 2
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itral syst ' lon mny include one or more of the fol-
y ’ of appetite, weaknen and loss of coordination. Affected
pecsons usuall rexperlenee eomplete recovery when removed from the exposure are.

REFER TO PRODUCT LABEL OR MANUFACTURERS' 'TECHNICAL BULLETINS FOR THE
PER USE AND HANDLING OF THIS MATERIAL.
ins Petroleum Distillate.
weld, heat or drill container.
bung. ‘Emptied container still eontaim Inzardous material which can become

xplosive if heated.

. CAU'l‘ION' Do not m preuu-e to empty deums o explosion may result.




~ (Approved — “Ementiolly Similar” to Form OSHA 20, Meterial Safety Dats Sheet)

CHEVRON Alpha Olefiss C4-C,q CHy(CHyInCH=CH, (n=5 to 7)

HARMPFUL OR FATAL IF SWALLOWED

DANGER! FLAMMABLE
KEEP OUT OF REACH OF CHILDREN

TYPICAL COMPOSITION

Cg—-C, o (Predominantly straight-chain monoolefin)
Diolefins
Paraffins

EXPOSURE STANDARD

No OSHA exposure standard or Threshold Limit Value has been estab-
lished for this material.

PHYSIOLOGICAL & HEALTH EFFECTS EMERGENCY & FIRST AID PROCEDURES
Eyes

Expected to cause no more than minor eye Nash +ye+ with fresh water for at least 15
irritation. minutes. If ii-itaticn continues, 2 a doetor.

Prolonged or frequently repeated contact may Wash skin thoroughly with soap and water.
cause the skin to become dry or cracked from Launder contaminated clothing.
the defatting action of this material.

Inhelation

Breathing the vapors can cause central If there are signs or symptoms as described in

nervous system depression. See Additional this bulletin due to breathing this material,

Health Data. move the person to fresh air. If breathing has
stopped, apply artificial respiration. Call a
doctor.

Ingestion
Note to Physician: Ingestion of this product or If swallowed, DO NOT make person vomit.
subsequent vomiting can result in aspiration of Call a doctor immediately.

light hydrocarbon liquid which can cause
pneumonitis.

Chevren Environmental Heetii Couter/P.0. Bax 1272, Richmend, CA 94802 CRR-6745(A}{10M—10~81)Printed In USA.
Emergoncy Phone Number 315} 233-3737 -
Page 1 of 3 . Fo. 731-Rev.




-evaporates and forms vapor (fumes)
An-eateh: fire and burn with explosiver 7

. and switches. - Fire hazard is
jliquid temperature rises nbove

x n-ncu; ('roc)<su°r (z':°c)

Autoignition Temp.: NDA
wty Limits: NDA

m Media: col, Dry Chemical,

w Fire Mﬁu Proco™wes: For fires
involving this material, do not enter any
. -enclosed or confined fire space without
- proper protective equipment. This may
include self-contained breathing apperatus to
_ protect against the hazardous effects of
" normal products of combustion or oxygen
deficiency. Read the entire bulletin.

~ SPECIAL PRECAUTIONS

, e o _ P | - m
rial w only absorb liquid; they -will not

- ~absorb. vapor.
s Weake Dhu.l ‘Methods: Place contaminat-
- od-materials in- disposable containers and
- “bury in'an approved dumping area. -

REACTIVITY DATA

Stabllity (Thermal, Light, etc) Stable.

The commercial product is inhibited to pre-
vent unstable explosive peroxide formation in

~the presence of air and light. "

Incompatibility (Materials to Avoidk May
react vigorously with active chemicals such

- &s sulfuric or hydrochloric acid, bromine,

chlorine or hydrogen peroxide, and any strong
oxidizing agent.

Hazardous Deeonpdtim Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

Hazardous Polymerisation: Will not oceur.

PHYSICAL PROPERTIES

Solubllity: Soluble in hydrocarbons; insoluble

in water.

wqudd. (Color, Odor, cte.;: Pale yeliow
b

nnm-.l-.a :;s-aso% (118-177°C)

M Grevity: 0.742 Q 15.6/15.6°C
Vapor Presswre: 3.7 mm Hg @ 70°F
Vapor Density (Air = 1k NDA
Percent Volatile (Volume %k NDA
Eveporation ( =1k NDA

Moleculsr Weight: 123 (Average)
Visoosity: < 1 SUS @ 1000F

n/a = Not Applicable
NDA = No Data Available




® Matoial Information Gulltin

CHEVRON Algha Olefies C4C,q CH(CH CH=CH, =S to 7)

ADDITIONAL HRALTH DATA

Signs and symptoms of central nervous system depression may include one or more of the fol-
lowing: headache, dizziness, loss of appetite, weakness and loss of coordination. Affected
persons usually experience complete recovery when removed from the exposure arc.

SPECIAL PRECAUTIONS

REFER TO P ODUCT LABEL OR MANUFACTURERS' TECHNICAL BULLETINS FOR THE
PROPER USE AND HANDLING OF THIS MATERIAL.
Contains Petroleum Distillate.

DO NOT weld, heat or drill container.
Replace cap or bung. Emptied container still contains hazardous material which can become

explogive if heated.
CAUTION! Do not use pressure to empty drums or explosior: may resuit.

CRA-8745(C){10M—4—-81) Printed in WSA, ‘ cT
No. T31 - Rev. 2/83 :




" Diolefins

" Paraffins

- -..Cyp (Predominantly straight-chain monoolefin)
Yoas: ess2e-567) o

§%
2%

The suggested Threshold Limit Value (TLV) is 5 mg/m3 (milligrams of

_ Mmaterial per cubic meter of air) for a daily 8-hour exposure. This is the
OSHA exposure standard and the TLV (1980) for mineral oil mists.

~ PHYSIOLOGICAL & HEALTH EFFECTS

Expected to cause no more than .minor eye
irritation. :

Prolonged or frequently repeated contact may
cause the skin to become d&ry or cracked from
the defatting action of this material.

EMERGENCY & FIRST AID PROCEDURES

Wash eyes with fresh water for at least 15
minutes. If irritation continues, see a doctor.

Wash skin thoroughly with soap and water.
Launder contaminated clothing.

Inhalation

Not expected to be acutely toxic by inhala-
tion, but inhalation of oil mists can cause
respiratory tract irritation or discomfort.

If respiratory discomfort or irritation ocer,
move the person to fresh air. See a doctor if
discomfort or irritation continues.

—

ilot expected to be ﬁcutely toxie by ingestion.
Note to Physician: Ingestion of this product or
subseguent vomiting can result in aspiration of

light hydrocarbon liquid which can cause
peeumonitis.

Chovren Exvironsmeotal Health Contar/P.0. Box 1272, Rishmond, CA 94082

Emergoncy Phons Number (415) 233-379)

If swallowed, DO NOT make person wvomit.
Call a doctor immediately.

m»«aw—nwmum




ADDITIONAL HEALTH DATA

This bulletin was prepared from data avail-
able for 2 similar material.

~ SPECIAL PROTECTIVE INFORMATION |

Eye Protection: Avoid contact with eyes.
Eye contact can be avoided by wearing
chemical safety goggles.

Skin Protection: Avoid prolonged or fre-
quently repeated skin contact with this
material. Skin contact can be minimized by
wearing impervious protective clothing
including gloves.

Respiratory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.
Ventilation: Use adequate ventilation to
keep the airborne concentrations of this
material below the exposure standard.

FIRE PROTECTION
Flash Point: (TOC) 103°F (39°C)

Autoignitian Temp.: NDA
Flammability Limits: NDA

Media: CO,, Dry Chemical,
Foam, Water Spray

Special Fire Proeedures: For fires
involving this material, do not enter any
enclosed or confineG fire space without
proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.

SPECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weld, heat or drill container.
Replace cap or bung. Emptied container still
contains hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty

drums or explosion may result.

ENVIRONMENTAL PROTECTION

Environmental Impact: This material is not
expected to present any environmental

-problems other than those associated with oil

spills,

Precautions if Material is Released or
Spilled: Eliminate all open flames in vicinity
of spill or released vapor. Clean up spills as
Soon as possible, observing precautions in
Special Protective Information and on
product label. Absorb large spills with
absorbent clay, diatomaceous earth, or other
suitable material.

Waste Disposal Methods: Place contaminat-
ed materials in disposable containers and
bury in an approved dumping area.

REACTIVITY DATA

Stability (Thermal, Light, ete.): Stable.
The commercial product is inhibited to pre-
vent unstable explosive peroxide formation in
the presence of air and light.

Incompatibility (Materials to Awoid: May
react vigorously with active chemicals such
as sulfuriec or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong
oxidizing agent.

Hazardous Decomporition Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

Hazardous Polymerization: Will not oceur.

PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; inscluble
in water.

Appearance (Color, Odor, etc.:: Colorless
liquid.

i 314-343°F (156-173°C)
Delliog Ranee: 31
Specific Gravity: 0.751 @ 15.6/15.6°C
Vapor Pressure: 1.3 mm Hg @ 70°F (0.025
PSIA)
Vapor Density (Air = 1: NDA
Percent Volatile (Volume %): NDA
Bvaporation ( =1) NDA
Molecular Weight: 140 (Average)
Viscosity: 0.94 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Available

The sbowe information is hased on dsta of which we are aware and is believed to be correct as of the date hersof. Since the information contained
herein mey be applied under conditions beyond our control and with which we may be unfamiliar and since date made awailable subsequent to
the date hersof may sugge:: modifications of the information, we do not assume any rasponsibility for the results of its use. This information is
furnished upon the conditior: that the person receiving it shall make his own determinetion of the suitability of the matwrial for his particular purposs.
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'l‘hemested 'l‘treslnld Limit Value (TLV)is ] ( illigrams of
- material per cubic meter of air) for a daily mg/m

8-hour exposure. This is the

 OSHA exposure standard and the TLV (1980) for mineral oil mists.
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: Bweetedtomenomorethnnmlmreye
lrriutlal.

Prolen(ed or treqmtly reputed contact may
cause the skin to become dry or cracked from
the dotnttiu action of this material.

unomcr&msrmrlocmum

Wash eyes with fresh water for at least 15
minutes. If irritation continues, see a doctor.

Wash skin thoroughly with socap and water.
Launder contaminated clothing.

Not expected to be acutely toxic by inhh-
tion, but inhalation of oil mists can cause
respiratory tract irritation or discomfor:.

If respiratory discomfort or irritation ocour
move the person to fresh air. sgendoeulf
discomfart or irritation continues.

Ingestien

Note:peohdhbencntelymxiebyimuﬁon.
Note to Pigeielan: Ingestion of this product or
subsequent vomiting can result in sspiration of
. light hydrocarbon liquid which ocen ocsuse
pnsumonitis.

If swellowed, DO NOT make person vomit.
c.namnnmuhtely

mmn—nuﬂuummam
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This bulletin was prepered from data avail-
able for a similar material.

~ Eye Protection: Awoid contact with eyes,

Eye contact can be avoided by wearing
chemical safety goggles.
Skin Protection: Awoid prolonged or fre-
Quently repeated skin contact with this
material. Skin contact can be minimized by
protective clothing
tory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.
Vemtilation: Use adequate ventilation to
keep the airborne concentrations of this
material below the exposure standard.

FIRE PROTECTION

Flash Foiat: (TOC) 1603!' (71°C)
Autoignition Temp.: NDA
PFlamnmasbility Limits: NDA

Extinguishing Media: CO Dry Chemical,
Foam, Water Spray z

Special Fire Fighting Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficieney. Reoad the cntize bulietin,

SPECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weld, heat or drill container,
Replace cap or bung. Emptied container still
contains hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty
drums or explosion may result.

mmm«mtm@mawm'mmmawm
mmumummﬂmwwwrnmmmmm te

modifications of the information, we do mmmnwmﬁiﬁwfw:ﬁom&noﬁum This infermation is
ﬂmﬂnmnnnivingitdﬂlm&ahismdlmmﬁonafm::iuﬂitgofmmilfuhkmm

the dot hersot
T40

problems other than those associated with oil

Procastions if Material & Released ar
Spille: Eliminate all open flames in vieinity
otq)morreleasedvapor. Clean up spills as
Soon as possible, observing precautions in
Special Protective Information and on
product label. Absorb large spills with
absorbent clay, diatomaceous earth, or other
suitable material.

Waste Disposal Methods: Place contaminat-
ed materials in disposable containers and
bury in an approved dumping area.

vent unstable expiosive peroxide formation in
the presence of air snd light.
. ty to Awoidk May
react vigorously with active chemicals such
&s sulfuric or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong
oxidizing agent.
Hazardous Decomposition Products: Normal
combusticn forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide,

Hazardous Polymerizstion: Wiil not occur.
PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

Appearance (Calor, Odor, ete.): Colorless
liquid.

Poiling Renge: 365-437°F (185-225°C)
Melting Point: n/a

Specific Gravity: 0.762 @ 15.6/15.6°C
Vapor Pressure: < 1 mm Hg @ 70°F
Vapor Density (Air = 1: NDA

Percent Volatile (Volume %): NDA
Evaporation ( =12 NDA

Molecular Weight: 161 (Average)
Viscosity: < 2 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Available

to be correct as of the data horsof. Since the information co.
we mey be unfamilier snd since dats made awilzbie subscquent
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suuwed Threshold Limit Value (TLV) is § mg/m3 (milligrams of
matchlpccubic meter of air) for a daily 8-hour exposure. This is the
‘OSHA exposure standard and the TLV (1980) for mineral oil mists.

mmmmcu&mmmm EMERGENCY & FIRST AID PROCEDURES

Ryes

o : Bxpeeted to cause no more tlnn minor eye Wash eyes with fresh water for at least 15
- fireitation. - minutes. If irritation continues, see a doctor.

Prolonged or trequcntly repeated contact may Wash skin thoroughly with soap and water.

ocaust the skin to become dry or cracked from Launder contaminated clothing.
the dahttln cctlon of this material.

* Inhalation
Not expected to be aﬂtely toxic by inhale- If respiratory discomfort or irritation occur,

tion, but inhalation of oil mists can cause move the person to fresh air. See a doctor if
respiratory tract irvitation or discomfort. discomfort or irvitation continues.

. N : - -
~ Not expected to be acutely toxic by ingestion. It swallowed, DO NOT make penon vomit.
Note to Piguiciam Ingostion of this product or Call a doctor immediately.

subsequent vomiting can result in sspiration of

light hydrocarbon liguid wlleh o omme
pmumenltb.
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" This bulletin was prepared from data avall-
able for a similar material.
SPECIAL PROTRCTIVE INFORMATION

" Eye Protections Awoid contact with eyes.

Eye contact can be avoided by weering
chemical safety goggies.

Skin Protectiom: Avoid prolonged or fre-

quently repeated skin contsct with this
material. Skin contact can be minimized by
wearing impervious protective eclothing
including rubber gloves.

Respiratory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.
Ventilation: Use adequate ventilation to
keep the airborne concentrations of this
material below the exposure standard.

FIRE PROTECTION

Fiash Point: (TOC) 162°F (72°C)
Autoignition Temp.: NDA
Flammability Limits: NDA

Medias CO,, Dry Chemical,
Foam, Water Spray

Special Fire Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire hulletin,

SPECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petrolem Distillate.

DO NOT weld, heat or dril! container.
Replace cap or bung. Emptied container still
contains hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty
drums or explcsion may resuit.

present any
problems other than those associated with oil

- Prosautions ¥ Materiel & Relsased or

Spilled: Eliminate all open flames in vicinity
of spill or released vapor. Clean up spills as
soon as possible, observing precautions in

" Special Protective Information and on

product label. Absorb large spills with
absorbent clay, diatomaceous earth, or other
suitable material.

Waste Disposal Methods: Place contaminat-
ed materials in disposable containers and
bury in an approved dumping area.

REACTIVITY DATA

Stability (Thermal, Light, etc.k Stable.
The commercial product is inhibited to pre-
vent unstable explosive peroxide formation in
the presence of air and light.

Incompatibility (Materials to Awoid: May
react vigorously with active chemicals such
as sulfuric or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong
oxidizing agent. ’
Hazardous Decomposition Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

Hazardous Polymerization: Will not occur.

PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

(Colar, Odor, ete.): Colorless
liquid.

Bolling Reage: 388-484°F (197-257°C)
Melting Point: n/a

Specific Gravity: 0.77 @ 15.6/15.6°C
Vapor Prewure: < 1 mm Hg @ 76OF
Vapor Density (Air = 1): NDA

Perceni Volatile (Volume %): NDA
Evaporation. ( =1k NDA

Molecular Weight: 174 (Average)
Viscosity: 1.5 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Available

The shove information is besed on data of which we are aveare snd is befieved to be correct as of the date hersof. Since the information contained
herein may be applied under conditions beyond our control and with which we may be unfamiliar and since date made svailable subsequant to
¢ ggest modifications of the information, we do not assume any resconsibility for the results of its use. This information is
furnished upon the condition that the person receiving it shali make his own dete mination of the suitability of the material for his particular purposs,
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L The muuted Threshold Limit Value (TLV).is 5 mg/m3 (milngnms of
- meterial per-cuble meter of air) for a 8-hour exposure. This is the
- OBHAWMGmdtMTLV(l fermincaloilmhts. :
 EMERGENCY & FIRST AID PROCEDURES
‘Mtod b me no ‘more than minor cye Wash eyes with fresh water for at least 15
Irritation. minutes. If irritation continues, see a doctor.
'ﬂn
cated contact may  Wash skin thoroughly with sosp and water.

'enmtlnidntobmotycmrrom Launder contaminated clothing. .
the: dnhttlm action of this material.

Not expected to be acutely toxic by inhala- If respiratory discomfort or irritation occur,
tion, but inhalation of oll mists can ceuse move the person to fresh air. See a doctor if
respiratory tract frvitation or discomfort. discomfort or irritation continues.

Not expected to be scutely toxie by | ~ If swallowed, DO NOT make person vomit. |
Note % Piguician: mdwm« c.nad::t:'immmtdym vom
subsequent vomiting can result in aspiration of

light liquid which cen
. pneumonitis. :

mmuw&nlmmum
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or a similar material

Bye Protastion: Avold contact
Eye contact can be avoided by wearing
chemical safety goggles.

- Skim Protection: Avoid prolonged or fre-
quently repeated skin contact with this
material. Skin contact can be minimized by
wearing impervious protective clothing

including gloves.

Respiratory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.

Ventilation: Use adequate ventilation to
keep the airborne concentrations of this

material below the exposure standard.
FIRE PROTECTION

Flash Poiat: (TOC) 210°F (99°C)

Autoignition Temp.: NDA
Flammability Limits: NDA

Extinguishing Media: CO,, Dry Chemical,
Foam, Water Spray

Special Fire Fighting Procedures: For fires
involving this material, do 1ot enter any
enclosed or confined fire space without
proper protective equipment. This may
include galf-contained hreathine annaratus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.

SPECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weld, heat or drill container.
Replace cap or bung. Emptied container still
contains hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty
drums or explosion may resuit.

The sbove information is based on deta of which we are swere and is believed 1o be
Mthmyhﬂpplhdundumnﬂﬁomhyondouruwmmmiwnm
modifications of the information, we do not ssume sny or the results of its use. This informetion is

the date hersof may

suggest
furnished upon the cundition that the person recsiving it shall make his own determi
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with eyes.

other than those associated with oil

-~ Prosautions ¥ WMaterisl s Relessed or

Spilled: Clean w spills as soon as possible,
observing orecautions in Special Protective
Information and on

large spills with absorbent clay, diatoma-
ceous earth, or other suitable material.
Waste Disposa! Metlodn Place contaminat-
ed materials in disposable containers and
bury in an apgroved dumping area.

REACTIVITY DATA

Stability (Thermal, Light, etc.: Stable.
The commercial product is inhibited to pre-
vent unstable explosive peroxide formation in
the presence of air and light.

Incompatibility (Materisls to Avoid): May
react vigorously with active chemicals such
as sulfuric or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong
oxidizing agent.

Heazardous Decomposition Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

Hazardows Polymerization: Will not oceur.

PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

Boiling Renge: 420-494°F (216-257°C)
Melting Point: n/a

Specific Gravity: 0.776 @ 15.6/15.6°C
Vepor Presswre: < 1 mm Hg @ 70°F
Vapor Density (Air = 1% NDA

Percent Volatile (Volume %): NDA
Evaporation( =1k NDA

Molecular Weight: 189 (Average)
Visoosity: < 25 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Available

f. Since the informstion contained
dets made swsilsble subsquent to

unmmnvofmmblfuhinﬁwhm
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The memd Threshold Limit Value (TLV) is 5 mg/m3 (mnligrams of

matcm per cubic meter of air) for a daily

8-hour exposure. This is the

OSHA ‘exposure standu'd and the TLV (1980) for mineral oil mists.

, Mcdtomemmmtlmmimoye
fff iu'ltltim. T

Prolongod ar frequently repated -contact may

ulletln skin to boeome &yor enekeq trom :

EMERGENCY & FIRST AID PROCEDURES

Wash eyes with frsh water for at least 15
minutes. If irritation continues, see a doctor.

Wash skin with soap and water.

 Launder contaminated clothing.

. Not expected to. be acutely toxic by inhala-
- tion,--but. inhalation - of - ol ‘misis can cauwse

- ‘ulplntory traot lniution or discomfort.

If respiratory discomfort or irritation occur,
move the to fresh air. See a doctor if
discomfort or irritation continues.

Ingustion

Not expoeud to be acutely toxie by luntlon.
Note to Ingestion of this product or
: usnt vommu oan result in aspiration of

:n;lt mbm ‘Hquid ‘which  esn~ cause

If swallowed, DO NOT make person vomit.
c.nldoetcr lmmmtoly.r




This bulletin was prepered from date avall-

* " able for a similer matecial
Bye Protections Avoid contact with eyes.

"~ "Eye contact can be avoided by wearing

chemical safety goggies.

Skin Protection: Avoid prolonged or fre-
quently repeated skin contact with this
material. Skin contact can be minimized by
wearing impervious protective clothing
including gloves.

Respiretory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.
Ventilation: Use adequate ventilation to
keep the airborne concentrations of this
matcrial below the exposure standard.

FIRE PROTECTION

Flesh Poist: (TOC) 215°F (102°C)

Autoignition Temp.: NDA
Flammahility Limits: NDA

Exti~guishing Media: CO,, Dry Chemical,
Foam, Water Spray

Special Fire Fighting Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hagzardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.

SPFECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weid, heat or drill container.
Replace cap or bung. Emptied container still
containe hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty
drums or explosion may result.

Stability Light, ete.kx Stable.
The commercial product is inhibited to pre-
vent unstable explosive peroxide formation in
the presence of air and light.

Incompatibility (Materials to Avoidk May
react vigorously with active chemicals such
as sulfuric or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong
oxidizing agent.

Hazardous Decomposition Products: Normal
combustion forms carbon dioxide and water
vaper; incomplete combustion can produce
carbon monoxide.

Hazardous Polymerization: Will not oceur.

PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

Appesrance (Calor, Oqur, ete.k Pale yellow
liquid.

462-567°F (239-297°C)
:nlllg Range: by
Specific Gravity: 0.785 @ 15.6/15.8°C
Vepor Pressure: < 1 mm Hg @ 70°F
Vapor Density (Air = 1 NDA

Peroent Volatile (Volume %k NDA
Evaporation ( =1k NDA

Molecular Weight: 214 (Average)

Viscosity: < 35 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Availsble
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'l‘he mested Threshold Limit Value (TLV) is § mg/m (minigrams of

Bxpeetodmeulenomoreth-n mimreye
irriutlon.

- ) - -
uuctlnddntoboeome&yormckedtrom
the defatting action of this material.

u’d'em to be mmy toxic by inhale-
tion, but inhalation of oil mists can cause
respiratory tract irritation or discomfort.

‘Not upeeted m bcmtely toxie by ingestion.
Note-0. P on-of this product or

subsequent vomiting can result in espiration of

hydrocerbon liquid which cen camse
monitis.

-material per cubic meter of air) for a
OSHA expom-e standard and the TLV (198

Ingestion

8-hour exposure. This is the
0) for mineral oil mists.

mnemcz&mmmocmum

Wash eyes with fresh water for at least 15
minutes, If irritation eontinues, see a doctor.

—tan
Wil

ash thorougiily
Lanndc contaminated elotiing

14 respiratory discomfort or irritation oceur,
move the person to fresh air. See a doctor if
discomfort or irritation continues,

It swallowed, DO NOT muke pu-son vomit,
Calla doetor immedhtely




This bulletin was prepared from data avail-

~ “able for a similar material.
SPECIAL PROTECTIVE INFORMATION

Bye Protection: Avoid contact with eyes..

Eye contact can be avoided by weering
chemical safety goggles.

Skin Protectiom: Awvoid prolonged or fre-
quently repeated skin contact with this
material. Skin contact can be minimized by
wearing impervious protective clothing
including gloves.

Respiratory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.
Ventilation: Use adequate ventilation to
keep the airborne concentrations of this
material below the exposure standard.

FIRE PROTECTION

PFlash Point: (TOC) 260°F (127°C)
Autoignition Temp.: NDA
Flammability Limits: NDA

Extinguishing Media: CO,, Dry Chemical,
Foam, Water Spray

Special Fire Fighting Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.

SPECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weld, heat or drill container.
Replace cap or bung. Emptied container still
contains hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty
drums or explosion may result.

(Thermal, Light, ete.x Stable.
The commercial produet is inhibited to pre-
vent unstable exp}osive geroxide formation in

react vigorously with active chemicals such
as sulfuric or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong
oxidizing agent.

Hazardous Decompasition Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

Haxardous Polymerization: Will not oceur.

PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

Appesrance ("olor, Odor, etc.): Pale yellow
lquid.

Boiling Range: 508-584°F (264-307°C)
Melting Point: n/a

Specific Gravity: 0.789 @ 15.6/15.6°C
Vapor Pressure: < 1 mm Hg @ 70°F
Vapor Density (Air = 1 NDA

Percent Volatile (Volume %): NDA
Evaporation ( =1} NDA

Molecular Weight: 226 (Average)
Visoosity: <40 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Available

The above information is based on data of which we ars swere and is baiieved to be correct as of the date hersut. Since the informati ntained
hersin may be applied under conditions Mzn&.oqr control and with which we may be unfamilisr and ﬁmmmm:::mn

the date hereof may suggest modifications

information, we do not assume any responsibility for the results of its uss. This informetion i

furnished upon the condition thet the person receiving it shall moluhimmmmofmmmbilityofmmmiﬂuhimhm

CRR-8745(BM10M~8-78) Printed in USA. 2




o] (Pndomimn ltrllght-ehni onoolen

l?CAi: M‘MHR-O)“’ o n) : 20%
5%
5%

*The suggested Threshold Limit Velue (TLV) is 5 mg/m3 (milligrams of
mutcillpccuble meter of air) for a 8-hour exposure. This is the
OSHA exposure standnrd and the TLV (1980) for mineral oil mists.
EMERGENCY & FIRST AID PROCEDURES
,

]Bxpeetod to me nomore than mlnoreye Wash eyes with fresh water for at least 15
~ireitation. , minates. If irritation continues, see a doctor.

-___Prolonged or frequently repeated contact may  Wash_skin thorourhly with snan and watee
-~ cause the skin to become dry or cracked from Launder contaminated clothing.
tha defatting acﬂon of this material.

- Not expeeted to be acutely toxic by inhala- If respiratory discomfort or irritation oceur
tion, but imhﬂmotonmhhanm movethepeumtot\-uhﬁr.quoetorif
respiratory tract irritation or discomfort. discomfort or irritation oontipuu.

Ingestion

- Not expected to be acutely toxic by ingestion. = If swallowed, DO NOT. make person vomit.;
Note ©o Physielam Ingestion of this productor  Call a doctor immediately. :
jent vomiting can result in aspiration of

ny&oocbcnllqﬂdwhlehmm
‘pnonm | i
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This bulletin was prapared from data avail-
aterial. '

| - able for @ similer m
SPECIAL PROTECTIVE INFORMATION

~ Hys Proteetion: - Avoid contact with eyes.
Eye contaet can be avoided by wearing
chemical sefety goggles.

Skin Protection: Awvoid prolonged or fre-
quently repeated skin contact with this
" material. Nneontaetembeminlmlzedby
weering impervious protective clothing
including rubber gloves.

Respiratory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.
Veatilation: Use adequate ventilation to
keep the airborne concentrations of this
material below the exposure standard.

FIRE PROTECTION

Flash Point: (TOC) 280°F (138°C)
Autoignition Temp.: NDA
Flammability Limits: NDA

Extinguishing Media: CO,, Dry Chemical,
Foam, Water Spray ?

Special Fire Pighting Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include seif-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin,

SPECIAL PRECAUTIONS

REFER TO PRODUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weld, heat or drill container.
Replace cap or bung. Emptied container still
contains hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty
drums or explosion may result.

REACTIVITY DATA

Stability (Thermal, Light, etc.): Stable.
The commercial produet is inhibited to pre-
vent unstable explosive peroxide formation in
the presence of air and light.

Incompatibility (Materials to Avoid) May
react vigorously with active chemicals such
as sulfuric or

Hazardous Decomposition Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

Hazardous Polymerization: Will not occur.
PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

Appearance (Color, Odor, ete.k Pale yellow
liquid.

Boiling Renge: 142-208°C @ 10 mm H
Melting Point: n/a ¢
Specifie Gravity: 0.796 @ 15.6/15.6°C
Vapor Pressure: <1 mm Hg @ 20°C
Vapor Density (Air = 1 NDA

Percent Volatile (Volume %): NDA
Evaporation( =1} NDA

Molecular Weight: 244 (Average)
Visocsity: 38 SUS @ 100°F

n/a = Not Applicabie
NDA = No Data Available
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- Mwmwwrwwwmmid)mmun
mmmmdminfwmﬁon,mdnmmmm

ility for the results of its use. This informetion is

upon the condition that the person recsiving it shall meks his own detsrmination the suitabili the material for his perticuler purpose.

CRR—3745(8){(10M—9--78} Printed in USA. 2




i cl 0 (Prodomimntly stnight-ehﬁn monoolenn)
- &2 : M'MH!-O) '
;,_'Dioldlm I

o "n-e suggested Threshold Limit Value (TLV) is 5 mg/m® (milligrams of
'@}*matcmpceublemetcofdr)fora 8-hour exposure. This is the
OsnAexpamstlndlrdnndthe TLV (1980) for mineral oil mists,

mmm&mmm mcr&ms'rnmnocmm

Ryes

Bxpoeted to e-e no' more than minor eye Wash eyes with fresh water for at least 15 '
freitation. o , minutes. If irritation continues, see a doctor.

onged or fnqmntls repeated contact may Wash skin thoroughly with soap and water.
cause the skin to become &ry or cracked from Launder contaminated clothing.
the: defattln lctlen of this material.

Not expected to be acutely toxic by inhala- If reepiratory discomfort or irritation occur,
tion, but inhalation of oil mists can cause move the person to fresh air. See a doctor if
respiratory tract irritation or discomfort. discomfort or irritation continues.

If swallowed, DO NOT mako {nnon vomit.
Canlmlmmmtoly :




| able for & similer material.

Hye Protection: Awoid contact with eyes.
Eye contact can be avoided by weering
chemical safety goggles.

Skin Protection: Avoid prolonged or fre-
quently repeated skin contact with this
material. Skin contact can be minimized by
wearing impervious protective clothing
including gloves.

Respiratory Protection: I operating condi-
tions create airborne concentrations which
exceed the éxposure standard, the use of an
approved respirator is recommended.
Ventilatir:: Use adequate ventilation to
keep the airborne concentrations of this
material below the exposure standard.

FIRE PROTECTION

PFlash Poist: ‘TOC) 330°F (166°C)
¢ NDA

Autoignition
Flammability Limits: NDA

Extinguishing Media: CO,y, Dry Chemical,
Foam, Water Spray

Special Fire Pighting Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include self-contained breathing apperatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency. Read the entire bulletin.

SPECIAL PRECAUTIONS

REFER TO PROLUCT LABEL OR MANU-
FACTURERS' TECHNICAL BULLETINS FOR
THE PROPER USE AND HANDLING OF
THIS MATERIAL.

Contains Petroleum Distillate.

DO NOT weld, heat or drill container.
Replace cap or bung. Emptied container still
contains hazardous material which can
become explosive if heated.

CAUTION! Do not use pressure to empty
drums or explosion may result.

with absorbent clay, diatoma-
ceous earth, or other suitable material.
Waste Disposal Methodse Place contaminat-
ed materials in disposable containers and

bury in an approved dumping area.
REACTIVITY DATA

ty Light, ete.: Stable.
The commercial prod-+t is inhibited to pre-
vent unstable explosive peroxide formation in
the presence of air and light.
Incompatibility (Materials to Avoidk May
react vigorously with active chemicals such
as sulfuric or hydrochloric acid, bromine,
chlorine or hydrogen peroxide, and any strong

oxidizing agent.

Hazardous tion Products: Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

Hazsrdous Polymerisation: Will not oceur.

PHYSICAL PROPERTIES

Solubility: Soluble in hydrocarbons; insoluble
in water.

Appesrance (Calor. Odor, ete ) Pale vellow
liquid.

nnm;; Ramge: 352-406°F (178-208°C) @ 10
mm Hg.

Melting Point: n/a

Specific Gravity: 0.797 @ 15.6/15.6°C
Vapor Pressure: < 1 mm Hg @ 70°F

Vapor Density (Air = 1k NDA

Percent Volatile (Volume %): NDA
Evaperation( =12 NDA

Molecular Weight: 269 (Average)

Visoosity: 45 SUS @ 100°F

n/a = Not Applicable
NDA = No Data Available




d, heat or &ill eontainer. nephee eap or bung Emptied eontainer still eonmm
sive vapor or liquid. SRR




(Approved — “Esentiolly Similar” to Form OSHA 28, Material Safety Dats Sheet)

m Alpha Olefin Cg Cﬂ,(CII’)’ClFCl!,

HARMPFUL OR FATAL IF SWALLOWED
EXTREMELY FLAMMABLE
KEEP OUT OF REACH OF CHILDREN

1-Pentene (CAS: 109-67-1)
Isomers

EXPOSURE STANDARD

No OSHA exposure standard or Threshold Limit Value has beer estab-
lished for this material.

PHYSIOLOGICAL & HEALTH EFFECTS EMERGENCY & FIRST AID PROCEDURES

Eyes

Expected to cause no more than minor eye Wash eyes with fresh water for at least 15
irritation. minutes. If irritation continues, see a doctor.

Skin

Prolonged or frequently repeated contact may Wash skin thoroughly with soap and water.
cause the skin to become cracked or dry from
the defatting action of this material.

Inhalation

This material may be an asphyxiant in high If there are signs or symptoms as deseribed in

concentrations, and breathing the vapors can this bulletin due to breathing this material,

cause central nervous system depression. See move the person to fresh &ir. If breathing has

Additional Health Data. stopped, apply artificial rospiration. Call a
doctor.

Ingestion
Not expected to be acutely toxic by inges- If swallowed, DO NOT make person vomit.

tion. Note to Physiciam: Ingestion of this Call a doctor immediately.

product or subsequent vomiting can result in
aspiration of light hycrocarbon liquid which

can cause pneumonitis.

Chowen Envirenmental Health Conter/P.0. Bex 1272, Rickmesd, CA 94882 CRA-E745(A) (100 10-81)Printed in US.A.
mugancy Phone Number (415) 233-3737 ‘
Erage lof3 No. 716 - Rev. 2/83




ponution rquhtiom

2 studied to dttemint if this mate- |

Vspecial ventilntion is usnally

ﬁowever, if operating conditions
borne
tilation may be needed.

t presents an extreme fire haz-

quid very quickly evaporates, even at

peratures, and forms vapor (fumes)

which can catch fire and burn with explosive

~ - violence. ' Invisible vapor spreads easily and

. can be set on fire by many sources such as

. pillot lights, welding equipment, and electri-
- cal motors and switches, ‘

n-noue (TOC) -40°F
Tamn.s $279F {1-nentens) -

S TR T i (1-pentene)

.m Media: COgy, Dry Chemicai,
‘Foam, Water Spray
Special Fire Fighting Procedwres: For fires
- involving this material, do not enter any
- enclosed or confined fire space without
' ‘proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or
deﬂdeney Read the entire bulletin.

Spillek EN lnutennmotlgnitlonln
Ity of spill or released vapor.

ills should be allowed to -evaporate with

tilation. -

h, cﬂothu luitable material. removed to

these elunup materials will only absorb

- "1iquids they will not absorb vapor.
7 wmnw Methods: n/a

: IIAC'HVII'! DATA

Stability (Thermal, Light, ete.: Stable. The

“commercial product is inhibited to prevent

unstable explosive peroxide formation in the
presence of air and light.

llity (Materials to Awoidk May
react vigorously with active chemicals or

_oxidizing agents.
Hazardous

Deeo-pumm m Normal
combustion forms carbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide. ,
Hazardows Polymerization: Will not oceur.

PHYSICAL PROPERTIES

Solwbility: Soluble in hydrocarbons; insoluble
in water.

Appearance (Color, Odor, ete.k  White
trampnrent hqmd with a mild petroleum

v—v—v

Melting Point: n/a
Specific Gravity 0.64 @ zo/:o°c

- Vepor Presswre: 19 psia @ 100°F

Vepar Demsity (Alr = 1)k 2.4
Peresnt Volatile (Volume %k 100%
Eveporation( =1k NDA
Molecular Weight: 70 (1-pentene)
Visoosity: <1 cSt @ 40°C

n/a = Not Applicable
NDA = No Data Available

, ‘Large-spills should be - -
‘absorbed with absorbent clay, diatomaceous



CHEVRON ALPHA OLEFIN Cs

CHEVRON ALPHA OLEFINS have 3 highly reactive double bond in CH3 - (CHz), - CH=CH,
the alpha position of long straight chains. They contain both odd

and even number carbon atoms which alter their properties and alpha olefin
differentiate them from olefins obtained from fats or ethylene poly-

merization. Thess ALPHA OLEFINS are now available in twelve where n varies from 3 to 17
versatile fractions.

The C5 ALPHA OLEFIN fraction is used primarily in the manufacture of pharmaceu-ical chemicals, agricuitural
chemicals and various chemical intermediates.

Chevron’s manufacturing control specifications and typical tests are:

Specifications®
Test Method Minimum Maximum Typical Tests™

Condition at 70°F SM 60-15 Clear and Bright, Free of Sediment
Color, Sayboit ASTM D-156 - - +30
2-Methyl-1,3-Butadiene, Wt. % SM 100-25 - i.0 0.9
1,4-Pentadiene, Wt. % SM 100-25 - 33 25
Cis- & Trans-1,3-Pentadiene, Wt. % SM 100-25 ' - 0.3 0.2
1-Pentene, Wt. % SM 100-25 94.0 - 96.4
" Vapor Pressure at 100°F, psia ASTM D-323 - - 19
Flash Point, TOC, °F ASTM D-1310 - - -40
Density at 20°C, gm/mi ASTM D-941 - - 0.645
Density at 60°F, ibs gal 5.385

[N

*Subject to change without notice.

CHEVRON ALPHA OLEFIN Cg is shipped in drums, and tank cars. All bulk movements are inhibited with 100 ppm
ditertiary buty! oaracresol. “Flammable Liquid” labels appear on all packages.

2/81
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CHy - (CHa), - CH = CH,

alpha olefin

‘where.n varies from 810 11

- The CyyCra ALPHA pi.ssm fraction is used primarily as alkylbenzene fesdstock for detergent manufacture
ine -additives. -Other possible: applications include amine oxides, alkylamines, specisity chemicals,

oYM i o s hamic e
- M’s ﬁmhfmim control specifications and typical tests sre:

S .
Test Method Minimum Maximum Typical Tosts®

" Condition at 700F . . SME015 - Clear and Bright, Free of Sediment
Color, Sayboit ASTM D-156 10 "
‘Peratfin Content, We. % SM 100:25 - 2
Diolefin Content, We. % SM 100-25 - 5
Straight Chain Mono Alpha Olefins, Wt. % SM 100-25 87 89
Peroxide Content, meq/l SM 80-16 - 1
Sulfur Content, ppm SM 205-27 10
Carbon No. Distribution, Wt. % SM 100-25 1

23

Average Molecular Wt.
Distillation at 700 mm Hg, °F
Start
5%
96%
End Point
Density st 20°C, g/mt ASTM D-941
Density at 80°F, Ibs/gel -
Flash Point, TOC, OF ASTM D-1310

*Subject to change without notice.

CHEVRON ALPHA OLEFIN Cy4-Cy ¢ is shipped in drums, tank trucks, tank cars and ocean-going vessels. Al
bulk movements are inhibited with 25 ppm ditertiary butyl paracresol unhssptcufiod otherwise by customer.




CHEVRON ALPHA OLEFIN C13-C14

CHEVRON ALPHA OLEFINS have a highly reactive double bond in CHj - (CH,), -CH=CH,
the aipha position of long straight chains. They contain both odd

and even number carbon stoms which alter their properties and alpha olefin
differentiate them from olefins obtained from fats or ethylene poly- )
merization. These ALPHA OLEFINS are now available in twelve where n varies from 10to 11
versatile fractions.

The C.3-Ci4 ALPHA OLEFIN fraction is used primarily in the production of oxo alcohols for detergent
manufacture. Other possible applications include lubricants, alkylbenzene feedstock for detergent manufacture,
speciafty chemicals, polymers, resins, and various chemical intermediatcs.

Chevron’s manufacturing control specifications and typical tests are:

Specificaticns®
Test Method Minimum Maximum Typical Tests*

Condition at 70°F SM 60-15 Clear and Bright, Free of Sedimant
Color, Saybolt ASTM D-156 8 1
Paraffin Content, Wt. % SM 100-25 - 2
Diolefin Content, Wt. % SM 100-25 - 5
Straight Chain Mono Alpha Olefins, Wt. % SM 100-25 87 88
Peroxide Content, meq/| SM 80-16 - 2
Sulfur Content, ppm SM 205-27 - 10
Carbon No. Distribution, Wi % SMioo2zd < 2
40 47
40 48
3

Average Molecular Wt. 189
Distillation at 760 mm Hg, OF
Start 420
5% 449
95% 472
End Point 494
Density at 20°C, g/mi ASTM D-941 0.776
Density at 60°F, lbs/gal - 6.48
Flash Point, TOC, OF ASTM D-1310 210

*Subject to change without notice.

CHEVRON ALPHA OLEFIN Cy3-Cy4 is shipped in drums, tank trucks, iank cars and ocean-going vessels. All
buik movemants are inhibited with 25 ppm ditertiary buty! paracresol unless specified otherwise by customer.

- 10/81 :
- GHM-404-10-0C (0S-5-79)




‘the “oid standard™ Cy4-Cy fraction.
ight duty liquids, blend solids and

Spucifications®
Tost Method Minimum = Maximum Typicsl Tests*
SM 80-15 Clesr and Bright, Free of Sediment
ASTM D-156 14
, SM 100-25 2
’ : ) SM 100-25 8
WMMAWOMMWLi SM 100-25 89
hmxilh Content, mqll ; SM 80-18 1
: SM 206-27 - 10
SM 100-25
’ 0.6

Mlllﬁon.MmmH"‘F

Swart

%

0%
Dersity @ 20°C ¢/mL
Density @ G0°F lbs/gal
Flash Point, TOC, OF

'&hhnmdwﬁﬁmmﬁa

' cHEVRONAuHAOLEch,,-c,. -mmmmmu*mmmman
mumnmmammwmmmanm. ‘




CHEVRON ALPHA OLEFIN C15-C1g
CHEVRON VALPHA OLEFINS have a highly reactive double bond in CH3 - (CH,),, - CH=CH,
the alpha position of long straight chains. They contsin both odd ’ )
and even number carbon atoms which siter their properties and alpha olefin
differentiate them from olefins obtained from fats or ethylene poly-

merization. These ALPHA OLEFINS are now available in twelve where n varies from 12 to 15
versatile fractions.

The Cy5-C1g ALPHA OLEFIN fraction is used in the production of surfactants, particularly AOS, as a partial
sperm oil substitute for leather treating, in metal working and gear oil additives, as a synthetic rosin substitute,
and in epoxidation reactions. Other possible applications include specialty chemicals, polymers, resins, and
various chemical intermediates.

Chevron's manufacturing control specifications and typical tests are:

Specifications®
Test Method Minimum Maximum Typical Tests*

Condition at 709F SM 60-15 Clear and Bright, Free of Sediment
Color, Sayboit ASTM D-156 -5 7
Paraffin Content, Wt. % SM 100-25 - 2
Diolefin Content, Wt. % SM 100-25 - 6
Straight Chain Mono Alpha Olefins, Wt. % SM 100-25 87 89
1
15

Peroxide Content, meq/I SM 80-16 -
Sulfur Content, ppm SM 205-27
Crbon No. Dhstnivution, Wi Sw 0025 C 2
30
30
28
10
0.1
Average Molecuiar Wt. 226
Distillation at 10mm Hg, °F
Start 288
5% 295
%% . 367
End Point 406
Density at 20°C, g/m} ASTM D-941
Density at 60°F, Ibs/gal - 6.59
Flash Point, TOC, OF ASTM D-1310 260

*Subject to change without notice.

CHEVRON ALPHA OLEFIN Cyg-Cyq is shipped in drums, tank trucks, tank cars and ocean-going vessels. All
bulk moveinents are inhibited with 25 ppm ditertiary butyl paracresol unless specified otherwise by customer.

10/81
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CH: lc"a)n CH= CH:
llmohﬂn

anmfromawn

Ca0 ALPHAOLEFIN Mmbmdinihlpmdncﬁonofpolim .dditimandhid\molmlrmﬂlt
i_alhnyl suceinic anhydride (ASA).mnd mkimuupuoilddiﬁva svmhoueinmnlkvlm.

Test Method © Mioknom Maximum M‘I’“’

-SM 80-18. Clear and Bright, Free of Sediment
ASTM D-168 -16 '

ol SM 100-28 -

B Diol.ﬂncllmm.Wt.S . SM 100-26 -

WMMMMGD.W&$ SM 100-28 a7
- SM 80-18 -
_SM10025

15
1
13
12
10

ASTMD-1310




CHEVRON ALPHA OLEFIN C18-C20

CHEVRON ALPHA OLEFINS have a highly reactive double bond in CH;3 - (CH,y}, -CH=CH,
the sipha position of long straight chains. They contain both odd

and even number carbon atoms which alter their properties and alpha olefin
differentiate them from okfins obtained from fats or sthylene poly-

merization. These ALPHA OLEFINS are now available in twelve whers n varies from 15t 17
versatile fractions.

The Cyg-C20 ALPHA OLEFIN fraction is used primarily in the manufacture of synthetic heavy alkylate (SHA).
Other possible applications include lubricants, rubber chemicals, polymers, resins, and various chemical
. i

Chevron’s manufacturing control specifications and typical tests are:

Specifications®
Test Method Minimum Maximum Typical Tests*

Condition at 70°F SM 60-15 Clear 2nd Bright, Free of Sediment
Color, Sayboit ASTM D-158 - - +15
Paraffin Content, Wt. % SM 100-25 -
Diolefin Content, Wt. % SM 100-25

Straicht Chain Mana Alnhe Olafine We & ot 1onae

Peroxide Contant, meq/} SM 80-16

~arbon No. Distribution, Wt. % SM 100-25

w
hwaam

Average Molecular Wt. SM 100-26
Distillation at 10 mm Hg ASTM D-1160
Start
8%
95%
End Point
Density at 20°C, g/m! ASTM D-941
Density at 60°F, Ibs/ga! -
Fiash Point, TOC, °F ASTM D-i310

*Subject to change without notice.

CHEVRON ALPHA OLEFIN Cyq-Caq is shipped in drums, tank trucks, tank cars snd ocean-going vessels. All
bulk movements are isthibited with 25 ppm ditertiary butyl paracresol unless spacified otherwise by customer.
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cu, «:u,).. CH=CH,
" sipha olefin’
* where n varies from 30 4

Test Mathod Minimom - Maximum Typical Tests®

- Condition st 70°F ' - SME015 Clear and Bright, Free of Sediment
_Color, Saybolt ASTM D-156 15 30
Parsffin Content, We. % - - _-SM'100-25 - 15
Diolefin Content, We. % SM 100-26 - 32
-~ Swraight Chain Mono Alpha Olefins, We. % SM 100-25 8 83.3
Peroxide Content, meq/l SM 80-16 - 2
Sulfur Content, ppm SM 206-27 - ?

. Cerbon No. Distribution, Wt. % SM 100-26

¥ -3 O R YO

Average Molecular Wt.
Distillation at 760 mm Hg, °F
5%
%%
End Point
Spacific Gravity at 80°F ASTM D-941
Derwity st 00°F, ls/gel -
Flash Point, TOC, °F ASTM D-1310

'&m»mmm
CHEVRON ALPHA OLEFIN Cq-C; is shipped in drums, tank trucks, tank cars snd ocesn-going vessels. All bulk.

movements are inhibited with 1mmmwmmwﬁtdeWu:m
"Fllnu\islol.imid' fabels appear on all packages. :




CHEVRON ALPHA OLEFIN C§-C9

CHEVRON ALPHA OLEFINS have 3 highly reactive double bond in CH; - (CH,),, -CH =CH,
the alpha position of long streight chains. They contain both odd

and even number carbon atoms which alter their properties and aipha olefin
differentiate them from olefins obtained from fats or ethylene poly-

merization. These ALPHA OLEFINS are now available in twelve where n varies from 3to0 6
versatile fractions,

The Cg-C9 ALPHA OLEFIN fraction is used primarily in the production of synthetic lubricants. Other possible
applications include surfactants, rubber chemicals, polymers, resins, and various chemical intermediates.

Chevron’s manufacturing control specifications and typical tests are:

M‘ m‘m"
Test Method Minimum Maximum Typical Tests*
Condition at 70°F SM 60-15 Clear and Bright, Free of Sediment

Color, Saybolt ASTM D-156 15
Paraffin Content, Wt. % SM 100-25 -
Diolefin Content, Wt. % SM 10025
Straight Chain Mono Alpha Olefins, Wt. %  SM 100-25
Peroxide Content, meq/i SM 80-16

Sulfur Content, ppm . SM 205-27
Carbon No. Distribution, Wt. % SM 100-25

18
3
4

86
1
5
2

39

~a
L g

17
16
2

N, ovw

it
n

Z58888

00PLOOP

Average Molecular Wt. 100
Distillation at 760 mm Hg, °F
Start
5%
95%
End Point
Density at 20°C, g/mi ASTM D-941
Density at 60°F, ibs/gal -
Flash Point, TOC, °F AS™™ D-1310

*Subject to change without notice.
CHEVRON ALPHA OLEFIN Cq-Cy is shipped in drums, tank trucks, tank cars and ocean-going vessels. All bulk
movements are inhibited with 100 ppm ditertisry butyl paracresol uniess specified otherwise by customer. -

“Flammeble Liquid” labels appear on ali packages.

s
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CHj - (CHy), - CH =CH,

slpha olefin

‘where n varies from 5 to 6

,  Cg-Co ALPHA OLEFIN fraction is-used primarily in the production of oxo alcohols for plasticizers manufac-
“ture,-8s alkylbenzene faedstock for detergent manufacture, and in the production of snythetic lubricants. Other

o passible lpplmons include rubber chemicals, polymers, resins, and various chemical intermediates.

o Chwron't mlnufam;rmu control specifications and typical tests are:

Spacifications*
Test Msthod Minimum Maximum  Yypicsl Tests*

" Condition st 700F - SM 60-15 Clear and Bright, Free of Sediment

19
23
3.0
88.2
2
7
18
499
459
24

Color, Sayboit : ASTM D-156 12

“Paraftin Content, Wt. % SM 100-25 -

Diolefin Content, Wt. % SM 100-25 -

Straight Chain Mono Alpha Olefins, Wt.%  SM 100-25 80

Peroxide Content, meq/t SM 80-16 -

Sulfur Content, ppm © SM 205-27 -
Carbon No. Distribution, Wt. % SM 100-25

ol fwgol oow

11

Average Niolecular Wt. 119

Distillation at 760.mm Hg, OF
Start : : 245
5% ) 257
95% 299
End Point 317

Specific Gravity at 60°F ASTM D-941 0.738

Density at 60°F, ibs/gal - 6.15

Filash Point, TOC, OF ASTM D-1310 . <60

*Subject to change without notice.

CHEVRON ALPHA OLEFIN Cg-Cy is shipped in drums, tank trucks, tank cars and ocean-going vessels. All butk

movements are inhibited with 100 ppm ditertiary butyl paracresol unless specified « msebvumotmr

“Flammable Liquid™ labels appear on all packages. :




' CHEVRON ALPHA OLEFIN C3-Cig

CHEVRON ALPHA OLEFINS have a highly resctive double bond in CHj3 - (CH,), -CH =CH,
the sipha position of long straight chains. They contsin both odd

and even number carbon atoms which alter their properties and alpha olefin
differentiate them from olefins obtrined f om fats or ethyiene poly-

merization. These ALPHA OLEF!I'IS are now available in twelve whers n varies from 3to 17
versatile fractions.

The Cg-Cyg ALPHA OLEFIN fraction is used primarily in the produciion of synthetic lubricants and as alkyl-
benzene fesdstock for detergent manufacture. Other possible applications include speciaity chemicals, nolymers,
resins and various chemical intermediates. - :

Chevron’s manufacturing control s, ecifications and typical tests are:

Specificstions®

Test Method Minimum Maximum Typical Tests®
Condition at 70°F SM 60-15 Clear and Bright, Free of Sediment
Color, Sayboit ASTM D-156 12 - (
Paraffin Content, Wt. % SM 100-25 3
Diolefin Content, Wt. % SM 100-25 5.5
Straight Chain Mono Alpha Olefins, Wt. % SM 100-26 -
Peroxide Content, meg/l SM 80-16 5
S2ie Sontent, pom SW 205-27 16

Carbon No. Distribution, Wt. % SM 10026 C, 25
Ce

C
Cio
Ci1

Average Molecular Wt. SM 100-28
Distillation at 760 mm Hg, OF ASTM D-1160
Start
5%
96%
End Pcint
Specific Gravity at 60°F ASTM D-941
Density at 80°F, Ibs/gal -
Flash Point, TOC, OF ASTM D-1310

*Subject to change without notice.
CHEVRON ALPHA OLEFIN Cg-C, 5 is shipped in drums, tank trucks, tank cars and oczan-going vessels. All bulk

movements are inhibited with 100 ppm ditertiary butyl paracresol urless specified otherwise by customer.
*“Flammable Liquid” labels appear on sll packages.

4/76
CHM-404-10-0C (05-1.79)




- Test Mathod Minlmum Maximum  Typical Tests®
SMoD-15 "~ Clear snd Bright, Fres of Sediment
ASTMD-158 17
SM 106:26

SM 100-26

SM 10026

SM 80-16

e

ASTM D91
ASTM D-1310

,VGHEVRON AUHAOLEFINC“ thMﬁ&MMmuﬂme butk
_ mn%ﬁ%lﬂmmwmmmmum




Petrochemicals Division :
575 Market Street, San Francisco, CA 9410

CHEVRON ALPHA OLEFIN Cn-C12

CHEVRON ALPHA OLEFINS have a highly reactive double bond in CH;3 - (CH,), -CH =CH,
the aipha position of long straight chains. They contain both odd

and even number carbon atoms which alter their properties and zipha olefin
differentiate them from olefins obtained from fats or ethylene poly-

merization. These ALPHA OLEFINS are now avsilable in twelve where n varies from8to 9
versatite fractions.

The C;,-C12 ALPHA OLEFIN fraction is used primarily in the production of oxo alcohols for detergent
manufacture. Other possible applications include lubricants, alkylbenzene feedstock for detergent manufacture,
specialty chemicals, polymers, resins, and various chemical intermediates.

Chev-on's manufacturing control specifications and typical tests “re:

Specifications*
Test Method Minimum Maximum Typical Tests*

Condition at 70°F SM 60-15 Clear and Brigh:, Free of Sediment
Color, Sayboit ASTM D-156 10 12
Paraffin Content, Wt. % SM 100-25 - 2
Diolefin Content, Wt. % SM 100-25 - 5
Straight Chain Mono Alpha Olefins, Wt. %  SM 100-25 87 a8
Peroxide Content, meq/ SM 80-16 - 2
Suitur Content, ppm SM 20527 - 10
Carbon No. Distribution, Wt. % SiA 100-25 2
40 51

40 45

2

Average Molecular Wt.

Distillation at 760 mm Hg, OF
Start 365
5% 388
95%
End Point

Density at 20°C, y/mi ASTM D-941

Density at 60°F, Ibs/gal -

Flash Paint, TOC, OF ASTM D-1310

*Subject to change without notice.

CHEVRON ALPHA OLEF'N Cy4-Cy2 is shipped in drums, tank trucks, tank cars and ocean-going vessels. Al
bulk movements ar¢ inhib’..i with 26 ppm ditertiary butyl paracresol unless specified otherwise by customer.
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Chevron Alpha Olefins

ion ) .
,' n"?ﬂ?:r:: of the pioneers in chemicals, the Z?-l"g:ﬁmm'
Drwision. Industrial Chemwals,};)f CHEVRON > A s
COMPANY has developed many of the mc:-‘igesfnon t
and processes derived from petroleum. Today, C! o is .
a leading supplier of basic chemicals widely used in Eenfgéﬂ
and plastics. as lubrication oil additives, adhesives, solvents,
hbers and many other important products.

CHEVRON took another pioneering step in August, 1962,
when it constructed faciliies at Richmond, California, for large-
scale commercial production of high-quality, lomy-cqst Alpha.
Olefins—the first company to do so. The emmsnasuc
for CHEVRON Alpha Olefins by the chemical industry led to a
muiti-million dollar expansion in 1964. Many carbon ranges are
offered, based on experience gained from broad evaluation and
use throughout the chemical industry. Extensive research and
development of process and end-use technology have also
been conducted by CHEVRON RESEARCH COMPANY, A
CHEVRON CHEMICAL affiliate and one of the world's leading
petrochemical research organizations. This CHEVRON Alpha
Olefins brochure presents the important highlights of this
research.

Technical Service

Complete technical service is available on the application
of CHEVRON Alpha Olefins. Technical specialists in Alpha
Olefins are supplemented by a force of specialists in many
other industrial chemical product areas. !n addition, CHEVRON
RESEAQCH COMDANY arnvidas hasic neosass and and-
product research on Alpha Olefins aimed at informing and
helping customers on a continuing basis. Compiete information
on technical service is available from CHEVRON CHEMICAL
COMPANY offices.

Description

CHEVRON Alpha Olefins have a highly reactive double
bond in the alpha position of long, straight chain molecuies.
They centain both odd and even numbered carbon atoms which
give properties that differentiate them from olefiris obtained
from fats or ethylene polymerization. These Alpha Olefins are
petroleum derived which assures a stable source of supply at
a lower cost than olefins derived from other sources.

Because of the reactive double bond and hence the many
possible uses in detergents, plastics, resins and cther useful
products, Alpha Olefins have iong been cf interest to the chem-
ical industry. The mar.v carbon ranges of CHEVRON Alpha
Olefins offered are uniguie, high-quality, low-cost raw materials
which provide opportunitics for commercial development of
new chemical matenals. in additicn these basic chemical build-
ing blecks give improved properties in many types of products
and processes now based on branched olefin raw materials.

<= Chewion Alpha Clefins Plant, Richmona, Califernia

Availability

CHEVRON Alpha Olefins are available at all Petrochemical
Division, industrial Chemicals warehouses and distribution facii-
ities. The materiai can be shipped in tankers, tank cars, tank
trucks and drums. :

Characteristics

Many typss of reactants, both organic and inorganic, easily
acd across the terminal double bond of these long-chain com-
pounds. CHEVRON Alpha Olefins are highly reactive toward
addition under both ionic and free radical conditions. Unless
otherwise specified by customer, shipments contain the oxida-
tion inhibitor ditertiary buty! paracresol (100 ppm for Alpha
Olefins C; through C,, and 25 ppm for C,, through C,).

Physical Properties

Typical inspections of the Alpha Olefin fractions are given in
Tables 1 and 3 along with distillation data in Table 2. Boiling
points for individual carbon numbers are given in Figure 1 and
temperature pressure relationships associated with reported
distillation ranges are shown in Figure 2.

The high straight chain mono Alpha Olefin content, com-
bined with the low percentage of saturated hydrocarbons and
internal olefins gives a high-quality, reactive, low-cost chemical
intermediate.




Average Molecular Weight




Distillation ‘F. ASTM Method
Start

5%

95%

End Point

Table 3-Chevron Alpha Olefin C,

Condition at 70°F

Color, Saybolt

2-Methyl-1, 3-Butadiene, Wt. %

1, 4-Pentadiene, Wt. %

Cis-& Trans-1, 3-Pentadiene, Wt. %

1-Pentene, Wt. %

Vapor Pressure at 100°F, psia

Flash Point, TOC °F

Density at 20°C, gm/ml

Density at 60°F, Ibs/gal




NORMAL BOILING POINT, °F @ 760 mm Hg




VAPOR PRESSURE, psia

TEMPERATURE, °F







ALKYDS, POLYESTERS, SURFACTANTS
ALKYDS, POLYESTERS, SURFACTANTS

PLASTICIZERS, SURFACTANTS

SYNTHETIC LUBRICANTS, POLYMERS

TEXTILE COATINGS, SPECIAL PAFERS

TEXTILE COATINGS, SPECIAL PAPERS

FLASTICIZERS




=== RACH,CH,Br
. 'RCH-CH, -
i

Abnormal addition of HB catalyzed by peroxides o ultraviolet
light, corverts the Alpha Olefins 0 1-bromides.? Normai addition

in the dark with antioxidants nresent yields the 2-bromides.*
Both types of bromides are useful chemical intermediates.

SnCl,

Benzene RCHCH, NH, RCHCH,

[ Polymers Oii Soluble
* Polymers

An alternate route to preparing secondary derivatives from
Alpha Olefins is via the 2-chioroalkane. This intermediate

[ N N T N N

RCH = CH, + HCI

' REACTION 3. Dihalides

RCH = CH,; + X, =t RC':HCH.X
. X
Dihalides are formed by addition of halogen 1o the Alpha
MMMMU'W&M




RCH.CH,Br =t RCH,CH,OH + HBr

RCH = CH; B_’H-L M RCH,CH.OH
maryalcoholsr::aybeblmedbyhydmlysisoﬁ-bmmides,’
or they may be formed directly from Alpha Olefins by hydrobora-
uon.'SuchalcoholsderivedfromthelowerAlphaOleﬁns
(Ce-Co) may find use in the preparation of plasticizers. They
mayalsobeusehninmakingsuﬂaeeactmw,swhas
mdiatkylsulfosuochaletype.Xanthatesofmesealeoholsmay
bewedasmﬁohﬂonmmmooholsﬁomc.-c,»\lpha
onﬁsmbedimﬁzedbyalkaﬁnecondensaﬁon(theauerbet
reaction)® to give higher molecular weight aicohois for use in
mddnganionicandnonionicwﬂaeemmmsmaﬁonof
primary alcohols™ from the higher Alpha Clefins (Cw-Cnand
C.s-Cro) also yields surfactants.”

REACTION 5. Secondary Alcohols

Hvdrolvsi
ACH = CH, + H;80, ——= RCH ~ CH, i S

OSO3H
Mixture of Secondary Alcohols

_ Secondary
RAGH - CH, Alcohols

Sultation of Alpha Olefins with sulfuric acid, followed by hydroly-
sis, yields a mixture of isomeric secondary alcohols which may
be of interest as plasticizers.” The random isomer distribution
produced by this reaction gives improved compatibility as com-
pared with pure isomers. Secondary alcohols may also be
produced by the hydrolysis of 2-bromides.’

" REACTION 8. OXO Aicohols

RCHCH,CH.OH
+

R- ?H -~ CH,0OH
CH,

be made directly from alpha olefins by the Oxo process.” These
alcohols are mixtures of normal primary alcohols and primary
alcohols in which the methylol group (—CH,OH) is located on
an internal possition of the straight carbon chain of the original
alpha olefin. The proportion of normal alcohoi in the product can
bevatiedﬁomabmttSO%mﬁo?S—&O%byappropriatechoioe
of catalysts and reaction condlitions.'?

Oxo alcohols from the iower molecular weight CHEVRON
Alpha Olefins {C,-C,) show valuable ies when used in
plasticizers. The Oxo alcohols from the Cy-C1s and C1s-Cre
CHEVRON Alpha Olefins are useful a< surfactant raw materials.
Sultates, ethoxylates, and ethoxy sulfates prepared from these
alcohols have interesting detergency, foaming, and solubility
properties in a wide variety of detergent applications. ™"

RCH=CH2+CO+H3—__’
heat, pressure

REACTION 7. Glycols and Amino Alcohol

Ci
20°C ]
RCH = CH, + Cl; + HOAC —> FK':H - CH.
OAc I

NaOH

RCH \O/CH, (Epoxide)

Wet NH, .
R - (l:H - ClH, (Amino Alcohol)

NH, OH
R~ CH - CH; (Glycol)

OH OH
2hrs., 220°C.
\—is——» R — CH — CH, {Glycol)

NaOAc ] 1 :
(60/40 Acetone/H;0) O OH %% ield
Chiorination of the Aipha Olefins in the presance of acetic acid
yields a chloroaceats which can bs converted to either the
Epoxide,* Alcohoi, " or Glycol.* These may find use in the
preparation of non-drying aliyd resins, polyesters, orin making
surface active agents.

Dry NH,




: wmsmmmaawmmm

ri;ir'mwmmnmmmmwmw
. bromides with sodium sulfite,™ by oxidizing a mercaptan.” or by
Vrrrrmmmwmamuumma

These materials are surface s
mhrmhmbus—buhsymheucbuswsoap-synm

__bars (combars).2 In toilet bar use, foam is produced copiously

and rapidly in soft and hard water, whether warm or cold. Further-

_.more, this material produces a truly stabilized (dense, white,

long lasting) lather. Itloavestheslmmlhaplasmtmrhal
no stickiness or irvitation is observed. Biological tests show that
nlslessirmmtotheeyasmdskmmmmmsotp

REACTION 11. Alpha Olefin Sulfonates

RCH,CH = CHa

ﬂ'.. Hydrolysis Neutralization
S0, Heat NaOH

+ RCH=CH - ?H,

OH SO;NI SO,Na

Anon-benzenoid, high quality surface active agentis formed by
direct air-SO, sulonation of CHEVRON Alpha Olefins.2**** The
resulting sulionation mix contains approximately equal amounts
of alkenyt sulfonic acid and sultone. Afer hydrolysis and neutral
ization, the alpha olefin sulfonate (AOS) proc* ..t is a mixture of
alkenyl sulfonate and hydroxy sulfonate.

AQS prepared from CHEVRON Alpha Olefins in the surfac-
tantmolecular weight range (C-Ca) have excellent detergency
foaming, and solubility properties. They are superior 1o kinear

. alikylbenzene sulfonate (LAS) in biodegradebiity, and they are

milder t0 the skin. AOS is sasily processed in modem detergent
MWNRMM&M&M
of LAS 32




RCH = CH; + CISO,H —= Surface Active Products

ACH = CH, + NOCI———>R(':.H'?H, Suifite or
NO CI Bisulfite
Surface Active Agents

Sulfonates formed by the reaction of Alpha Olefins with chioro-
sulfonic acid®® may be used as surface active agents. These
sulfonates appear ¥ be mixt:res of hydroxysulfonates, unsatur-
ated sulfonates, ar.d/or chlorosulfonates. Complex sulfonate
mixtures may als0 2e formed by the reaction of Alpha Olefins
with nutrasy! chlorice, folic:ed by ireatment with sulfite or bisul-
fite.™ The resulting sulforates are complex mixtures of interest
as surfactants.

REACTION 12. Secondary Phenylalkanes

AICl, WMixture of
—
orHF Phenylalkanes

Abiodegradable surface active agent with excellent quality and
good detergency and foaming properties is produced by sulfona-
tion of the alkylbenzene derived from CHEVRON C,,-C,, Alpha
QOlefins and benzene. The all:yiation of benzene with alpha olefins
is catalyzed by aluminum chivride, sulturic acid, or hydrofiuoric
acid. The resulting akytbenzene is a mixture of isomeric sec-
ondary phenylalkanes.” Alkyistion of aromatics with higher
molecular weight CHEVRON Alpha Olefins (Cys-C 20 Of C14-C2)
can give high quality oil-soluble sulfonates useful as emulsifiers,
as anticorrosion agents, and as lubricating ol additives.

RCH = CHz +

REACTION 14. Primary Phenylatkanes

y “ AlBr.
RCH,CH,Br + O__B_':.
R
@‘ (CH,),CH,
(50-90% Primary)

Alkylation of benzene with 1-alkyl bromides catalyzed with
alpmhmn bromide yields an aliyiber..ene with predominant
primary attachent of the alkyl group to the benzene. Sulfona-
tion of this product gives a surface active agent useful as a foam
stabilizer in detergent fonnulations.®

REACTION 15. Chiorohydrins

RCH = CH; + HOC! ~———»- R(!:H - CH.Ci
CH
Chilorohydrins formed by adding HOCI to Alnha Olefins?® may

be useful chemical intermediates. Szae, for example, Reaction
24, Epoxide Derivatives.

REACTION 16. Ketones

RC|2H — CH;,

PdCl, + CuCl,

H.C:
RCH = CH, + RCHO H:G: FACH.CH, C - R

O

Methyl ketones, mada by oxidatior: ot secondary alcohois™ de-
rived from the lowcr (C-C,) Alpira Olefins, may be usaful as
lacquer solvents. Methy! ketonas can 2ise Le prepared by the
direct oxidation of Alpha Olefins.® Other siraight chain ketones
may be producad by reaciion of aidefivdas with Alpha Olefine.?




'n—c';H—NH;

A - —
i CH,

R=CH-NH-CH
LR H, 7

RCH.CH; — X + NH(CH,),—> HX + RCH.CH, — N(CH,),

' (o]
RCH,CH; - N(CH:)s

Chiorides and bromides made from Alpha Olefins will react
with ammonia® in the presence of a copper caialyst (o yield
Alpha Olefins in the presence of sulfuric acid, followed by water

~ hydrolysis, also produces primary amines.* Chiorides or bro-
mides may be treated with low molecular weight secondary
amines to give tertiary amines,* which on oxidation with
hydrogen peroxide yield long chain amine oxides.* Thuse
materials are of interest as surfactants.

H.0,
——

REACTION 19. Quaternary Ammonium Compounds

RCHQCHg -X+ NH; = RCH.CH,; — NR; X

CHO+HCL o O cncr VB
2nCl, |

CH,

R- (EH -Q— CH. - NR,ClI
CH,

Chiorides™ or bromides made from Alpha Olefin will react with
tertiary amiiias to yield quaternary ammonium compounds.
Quaternaries containing a benzene nucieus may be made by
chioromethyiation of phenylalkanes, preparad from Alpha Olefins,
followed by condensation with tertiary amine.“ Such

from the C,,-C,, and C,4-C, Alpha Olefins are caiionic surtace
active agents of interest in taxtile finishing, ore flotation, and as
germicides.




CH,
M }
RCH = CH, + RCOOH —H-; RCOOCHR
BF;

in the presence of suitable catalysts, Alpha Olefins react with
organic acids to yield esters.** These materials are useful as

solvents.

REACTION 21. Aliphatic Acids

Catalyst Ha

c
RCH = CH,+CO —22¥%0 RCH - COOH

Treatment of Aipha Olefins with carbon monoxide and water in
the presence of boron trifluoride yields carboxylic acids, which
may be of interest as intermediates.* Carboxytic acids and
esters may also be obtained by thie reaction of Alpha Olefins
with carbon monoxide using ligand-stabilized piatinum (I)—
Group 48 metal halide complexes as catalyst.*

REACTION 21a. Carboxylic Acid Halides

PdCl; (PDs):

SnCl,
Pressure

The reaction of Alph; Olefins with carbon monoxide and hydro-
gen chioride is catalyzed by ligand-stabilized nalladium chloride
and stannous chioride and produces acid halides containing
one more carbon aiom than the starting Alpha Olefin.®

RCH = CH, + CO + HC! RCH.CH.COC!

REACTION 22. Sulfur Compounds

R—CH=CH;+S:C?,—->(R"?H—CHz‘s")z
Ci

Sulfur monochioride may be reacted with Alpha Olefins to
give saturated, oit soluble sulfur containing compounds.**
Reaction of Alpha Olefins with sutfur dioxide and chiorine,
followed by hydrolysis, is reported to yield a surfactant.*

REACTIOM 23. Maleic Annydride Adduct

0
R~ CHy—~CH=CHy,+ CH~-C == 8 ~C4=CH-CH,~CH - &
" \ AN
| o | >
CH, — ¢

Maleic anhydride will react with aipha clefins of any chain length
to give products that are useiu! as leather preservatives, petro-
leum additives, plasticizers,*” and paper sizing.®

REACTION 24. Epoxide Derivatives

Ceracetic Acid
———————-

RCH = CH. RCH - CH.
. A4

0

HOC! NaOH
ACH=CH, ——> R(?H - CHLClI —— R- CH\ —/CH:

OH

Usety! intermediates can be derived from CHEVRON Alpha
Olefins by preparing the epoxides. These may be prepared di-
rectly from alpha olefins by treatment with peracetic acid or by
treatment of the chiorchydrin with caustic.*® These epoxides
may be used as moditiers for spoxy resins and 2s polvether
ingredients for potyurethanes. The epoxides fromn CHEVRON
Cu-Cie and Cyo-Cys Alpha Olefins show great promise as inter-
mediates for the preparatioti of specialty surface active agents.




nRCH CH. Ca_talysl _Polymer or Oligomer
Amebﬁmcmbepomnzedbymawystsb
yield stereospecific polymers of interest in many fields such as
mmmmmoﬂmﬂ

- Copolymers can also be prepared.*? Copolymerization of Alpha
_“Olefins with allyl estérs gives products which are useful as ,
Mmmmhwm‘hﬂnmofavm
of Lewis acid catalysts, midrange Alpha Olefins (C4-C 1) can be
converted to oligomers, which are useful as base stocks in the
manufacture of synthetic lubricants.*

,rmmmmmmmmonﬁmm
“subisequent elimination of nitrous and nitric acids from the crude
adduct with triethylamine gives 1-nitroolefins.* Nitroolefins are
.. .useful chemical intermediates. They can be selectively reduced
'woxnm“ornmm“orammes"Ammareusedm

flotation reagents, petroleum additives, road oll

. quaternaries,

ddlilvn.mlonhhblbn.etc Long-chain oximes or
- -aldehydes may be valuabie lntermedmes in usphenonype

eompoundsandphenobes -

“Addition®" of alcohols, sodium bisulfite, and mercaptans to
nitroolefins, followed by oxidation of the latter to sulfones and
reduction of all these prod-icts to the corresponding amino
ethers, amino sulfonates, und amino sulfones, could lead to

REACTION 28. Addition of Carbon Tetrachioride

F
R-CH=CH;+CCl, —— R- - CH - CH, - CCl,

CI
Alpha Olefins will react with carbon tetrachloride in the presence
of an iron catalyst to give tetrachloro compounds® offering pos-
sidilities as solvents.

REACTION 29. Addition of Phosphorous Tichloride

R~ CH = CH, + PCl, o8 o _ CH - CH, - PCI,

CI
MwmmMMmmm

Phosphorous
~ of peroxide catalysts.* Phosphorous trichloride is also reported

10 react with Alpha Olefins 10 produce phosphorous containing
ma@m‘mmamecamysl

-is required per mole of olefin. . . - —




mcmnao Mdlllono'Phocphm
PH,

H+ | '
R-CH= CH:*‘PHa - R —-CH-CH,

mmemaybeaddedtouphaaeﬁnswpmdwesec
mamylphosphms

| mmﬂm.mmmMylFommkh

i Peroxide
R - CH = CH; + HC — N(CH;). —_

1 o
i
-CH, - C—N(CH; + R-CH,~CH,~CH;-

2

1
I:l -CH
CH,

R-CH:

. The free radical catalyzed reaction of Alpha Olefins with dimethyl

formamide yiekis products representing addition to the carbonyl
hydrogen as well as the methyl.** The ratio of producis 1 and 2is
about 60/40.

REACTION 32. Aliphatic Nitriles

180°C

Acetonitrile can be added to Alpha Olefins to yield correspond-
ing nitriles containing two carbon atoms more than the original
Alpha Olefin.* Such nitriles may be used as rubber softeners
and extenders. They may also be hydrolyzed to fatty acids or
reduced to amines.

RCH = CH; + CH,CN RCH,CH.CH.CN

REACTION 23. Leather Treating Agents

H
—28—0; RCHCH,

RCH = CH. !
OSO;:H

NaH.
NaHSO:  RCH.CH.SONa

Alpha Olefin sulfonates and suifates can be used as partial -
sperm oil replacements in the leather treating industry. Typically,
a formulation containing 15% Chevron Alpha Olefin C.s-C1e and
85% other cils (lard, fish, cod, pecan) is sulfated with 98° Baumé
sulturic acic. Formulations containing 15% Cs-Cr Alpha Olefin
are subjected to bisulfite addition, which gives the corresponding
sulfonate.*” These mlxturesareusedtosdbnhldupnorm

cbanmgandtannmg

Other Reactions and Applications

The foregoing reactions give many of the important potential
uses of CHEVRON Alpha Olefins in the chemical industry. But,
they do not by any means exhaust the myriad of possible apph-
cations of these reactive chemical building blocks. The chemical
literature contains a great variety of other interesting reactions
and uses of Alpha Olefins.
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Standard on
Halon 1301 Fire Extinguishing Systems

NFPA 12A-1980

NOTICE: An asterish(®) following the number or letter designating a
paragraph indi pl Y ial on that paragrapi in Appendix A.
Information on referenced publications can be found in Appendix B.

Chapter 1 General

1-1 Scope. This standard contains minimum requirements for
halogenated agent fire extinguishing systems. It includes only the
necessary essentials to makens‘l.e standard workable in the hands of
those skilled in this field. Portable halogenated agent extinguishers
are covered in NFPA 10, Standard for Portable Fire Extinguishers.

Only those skiiled in this work are competent to design and install
this equipment. It may be necessary for many of those charged with
purchasing, inspecting, testing, approving, operating, and main-
taining this equipment to consult with an experienced and compe-
tent fire protection engineer in order to effectively discharge their
respective duties.

1-2 Purpose. This standard is prepared for the use and guidance
of thost charged with purchasing, designing, installing, testing, in-

specting, approving, listing, operatinf and maintaining

halogenated agent extinguishing systems (Ha on 13€1). in order that
such equipment will function as intended throughout its life.

Pre-engineered systems (packaged systems) consist of system com-
ponents designed to be installed according to pretested limitations as
approved or listed by a testing laboratory. Pre-engineered systems
may incorporate special nozzles, flow rates, methods of appiication,
norzle placement, pressurization levels, and quantities of agent
which may differ from those detailed elsewhere in this standard. Aii
other requirements of the standard apply. Pre-engineered systems
shall be installed to protect hazards within the limitations which have
been established by the testing laboratories where listed.
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12A-32 HALON 1301 svsTEMS _

All Halon 1301 tota! flooding systems shall be capable of produc-
.ing the required concentration of agent under the conditions of max-
imum net volume (gross volume of the hazard minus the volume oc-
cupied by solid objects), maximum ventilation and minimum an-
ticipated ambient temperature. In areac where wide variations in net
volume are encountered under normal operations such as storage
rooms, warehouses, etc., or where wide variations in ambient
temperatures are experienced as in unheated rooms, the agent con-
centration generated under those extremes shall be calculated to
determine compliance with 2-1.1.8 and 2-1.1.4.

2.5.3* Special Conditions. The design quantity of Halon 1301
shall be adjusted to compensate for any special conditions, such as
unclosable openings, forced ventilation, altitudes of more than 3000
ft (1000 m) above or below sea level and pressures other than at-
mospheric. It shall be the responsibility of the system designer to
show that such conditions have been taken into account in the design
of a system.

2-6 Distribution System.

2-6.1 General. The distribution system for applying Halon 1301
to enclosed hazards shall be desipned with due consideration for the
materials involved, the type of burning expected, and the nature of
the enclosure. These factors all may affect the discharge times and
rates of application.

26.2* Rate of Application.
26.2.1 The minimum design rate of application shall be based on

the quantity of agent required for the desired concentration and the
time ailotted to achieve the desired concentration.

2-6.2.2 Discharge Time. The agent discharge shall be substan-

tially completed in a nominal 10 sec or a shorter time if practicable,
. unless a ger discharge time is specifically permitted by the

authority having jurisdiction. This period shall be measured as the

interval between the first appearance of liquid at the nozzle and the

time when the discharge becomes predominantly gaseous. This point

it distinguished by a marked change in both the sound and the ap-
- pearance of the discharge. .

246.3 Extended Application Rate.

24.5.1 Where _anr-ﬂn is appreciable and the design concentration
must be obtained quickly and maintained foi an extended period of
time, : gent quantities provided fc: leakage compensation may be
applied at a reduced rate.

Halon 1301 Total Flooding Quantity
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6

of Hezerd Volume (1) [IbJfr.?]

Haioa 1301 Weight Requirements

5

Halon 1301 Concentration—C—% By Volume(4)
7
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SWRLSAS [0 [ NOTVH

| 'm,(v —I:Jfl.')-—?wnds of qem tequnred per cubic foo: of protected volume to pro-
Iclnpemure spmﬁed - . -

o (2) 'l'empenlure (l—'ﬂ-—'l‘lle de-gn‘lempmmre in the_hazard area.
g (!) W ‘Volume. (o—h.%)—&ptoﬁ: of superheated Halon 1301 vapor may be approximated by the formula:

s = 2.2062 + .005046 ¢
‘where t = temperature, °F

. ,,(4) Cmcemnnm (G-S)—Volumetnc concentration of Halon 1301 in air at the temperature indicated.

L . - Halen 1901 Total Flosding Quansity

Halen 1301 Weight
of Hasard Velume (1) (hg/m?)

Halou 1301 Concestration—C—% By Velume (4)
$ [ ? 8 9
. 04406 05343 06301 0.7279 0.8279
0.122%0 . 04304 05219 06155 0.7110 X

0.12518 A . 04206 0.5101 0.6015
0.12797 3 3 04113 0.4988 0.3882

SWILSAS ONIGOO'd TVLOL

T r—— e wwaw ]

0.13584 3 . 0.3938 0.4776 0.5632
0.13647 . 0.3857 0.4677 0.5515
0.13931 . 0.3778  0.4582 0.5403
0.14214 3 . 0.3703  0.4491 0.5295
014498 . 0. . 0.3630 0.4403 05192

0.14781 . . 0.3561 0.4318 0.5092
0.15085 ” . 0.3494 0.4237 0.4996
0.15348 . . 0.3429 0.4159 0.4904
0.15632 . 3 0.3367  0.4083 0.4815
0.15913 X . 0.3307 0.4011 04729

0.16199 . . 0.3249 0.3940 0.4647
0.16482 . 03193 0.3873 0.4567
0.16766 X . 03139 0.3807 0.4489
0.17049 3 . 0.3087 0.374¢ 0.4413
0.17333 X . 03037 0.3683 0.4343

0.17616 17 5 032988 03623 0.4273
0.17900 . X 0.2040 03566 0.4205
0.18183 . ' 0.2895 0.3510 0.4139
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2-6.3.2 This type of application is particularly suitable to enclosed
rotating electric apparatus, such as generators, motors and conver-
tors, and also may be needed for total flooding protection of deep-
seated fires.

2-6.3.3 The initial discharge shall be completed within the limits
specified in 2-6.2.

246.3.4 The rate of extended discharge shall be sufficient to main-
tain the desired concentration for the duration of application.

2-6.4 Piping and Supply. Piping shall be designed in accordance
with the requirements outlined in Chapter 1 to deliver the required
rate of a~olication at each nozzle.

'qwhnm
0.4638

2-6.5 Nozzle Choice and Location.

2-6.5.1 Nozzles used with total flooding systems shall be of the ¢
listed for the intended purpose, and shall be located with the
geometry of the hazard and enclosure taken into consideraticn.

246.5.2 The type of nozzles selected, their number, and their place-
ment shall be such that the cesign concentration will be established
in ali parts of the hazard enclosure, and such that the discharge will
not unduly n-._u_nu-_ flammable liguids or create dust clouds that might
extend the fire, create an explosion, or otherwise adversely affect the
contents of the enclosure. Nozzles vary in design and discharge
characteristics and shall be selected on the basis of their adequacy for
the use intended. Nozzles shall be placed within the -.nnuoh arez in
compliance with listed limitations with regard to spacing, floor
coverage and alignment.

2-6.5.3 In rooms with suspended ceiling tiles, tiles within a 4-ft

(1.2-m) radius of nozzles shall be suitably clipped or retained to pre-
vent lifting during discharge.

3954
3896

0.3840
0.3785

0
0.

¢

3353
3304
3256
3210

0.340¢ 0.4014

Halen 1901
of
L]
0.285%0
0.2807
2765 O
2725 0.
2685 0.
0.

0
0
0.

, #L.an”ﬂ
nm-unc-u-uu7&4
0.3456 0.4076
"~ ${afr

perature (t—°C)—The design temperature in the hazard area.

(L)) Spﬁcvdm(hﬂlo—wm&mmmummmhwmhmfmuh:

s = 0.147 81 + .000 567t

where t = temperature, °C

(4) Concentration (C—%)—Volumetric concentration of Halon 1301 in air at the temperature indicated.

Takle 24.2 — Motric (cvat.)
Halon 1901 Tetal Flood 3g Quanticy

4
0.2256
0.2222
0.2189
0.2157
0.2126

0.2095
0.2066

1625
izl
1578
1355
1534

0.1675
0.164%

0
0
0
0.
0.

2.7 Venting Consideration.

2-7.1. General. Venting of an enclosure may be necessary to
relieve oressure build-up due to the discharge of large quantities of
Halon 1301. Appropriate pressure relief nds on the injection
rate of the Halon 1301 and enclosure strength.

2-7.2 Pressure Relief Venting.

2-7.2.1 Porosity and leakages such as around doors, windows and
dampers, n—_ccnaw not ¢ .adily apparent or easily calculated, will
:Enﬂm:vian sufficient relief for Halon 1301 flooding systems
without need for additional venting. Record storage rooms,
refrigerated spaces and duct work also generally need no additional
venting.

28 Rgg8y

(1) Agemt Weight Requirements (‘Vv-—kjm’)—lﬁloym of agent required per cubic meter of protected volume to

produce indicated concentration at temperature specified.

(2) Tem
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Pigure A-1-5.2 (Metric)
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Molecular weight
Boiling point at 1 sm.
Freezing point
Critical temperature

Specific heat, vapor, & Cconstant pres-
sure (1 #m.) and 77°F (25°C)
Heest of vaporization at
boiling poimt
‘herma) conductivity of liquid at 7°F
(25°C)
Viscosity, liquid, at
TT°F (28
Viscosity, vapor, &t
T7T°F (2¥°C)
Surface tension a 77°F (25°C)
lel‘m” index of iquid at 77°F 3 C)
2

1.
Relative dielectric strength at 1 atm.,
77°F (25°C) (nitrogen = 1.00)
Solubility of Halon 1301 in water at 1
atm., 77°F (25°C)
Solubility of water in Halon 1301 at
70°F (21°C)

Table A-\-5.2

Physical Preperties of Halen 1391

British

148.93
-71.95°F
-270°F
152.6°F
375 psia

0.0215 f*o
46.5 Vi
0.208 BTUAL'F
0.112 BTUAMF
31.08 BTUMD
0.024 BTUMr-t-
1.01 10 tb/fe-sec
1.08x 10°° Ib/R-sec
4 Dynevcm
1.29%8
1.83
0.03% by wt

0.0095% by wt

148.93
-57.75°C
-168°C
67.0°C
39.6 bar
0.000 276 m¥/kg
745 kg/m®
870 J/Kg-*C
469 J/Kg-"C
118.6 k)/kg
0.85 Wm-"K
1.59x 10~ Poiseuille
1.63x 10~* Poiseuille
0.004 N/m
1.238
183
0.03% by wt

0.0095% by wt




"$3IUNIAI 10§ G-[-€} 39S,
“ne W jog1
UOTH JO STUOHEIIUILGD JLIIWNOA O) F3]32 UOHIIM S Ul §AIY afen. iad

4 UCHEZNISUS JeIpIed 10} PIOYSAY) Y 13m0 ApuesywuBis B
UORIPUO 33y Jo 3dA) ST JYINYM JUTGLINIP 01 PAIE3) A1IM UonILL)
-uj {eipaedoiw padnput Aeauawniadxa yaws s80p ‘ujjeuspe Jo ssop
aBie] pue [0d0l01d 183} UONEZNISUIS JLIPIED PIEPUEs AP Buisn
o SEIUIKYIe Ul PA[NSAL 10U IARY S[AI] Surznisuss umouy
01 ansodxa 1ye uiw g LIAIS suondfUL UEUPE DU ‘103
. Krezoduua) ® Ao st UONEZINSUIR JEY] UMOYS JABY SIPMIS ‘UOLIPPE U]
yuaoaad 0'gf 01 'L --sansodxd utt-g S0 Fe Jwes Y SULEWIL LOP
-RZNISUs JeIPIED 1O} PIOYSAUY) Y ‘UI[BULLPE JO ;0P a81e| € uaal
ase utw 09 10j [0§1 UO[EH 01 parodxd s80p uayp unsodxd jo utw
09 ¢ PUT Wl (-G }€ UOLENUIIUOD POOLQ IE[Iuls £q paredipus se
106 | UOJEH JO UONIE[NANIDIE OU §1 AN | *NNOCX2 JO UCLIESSII uodn
Agprde jrey pue 'ui 91-G UIYUm aeaqunba *Apides asu1 suonenudd
-u0 Poo|q ‘uoqIEd0I0Nyj qniosul Alaane|as € ([E] UO[BH 03 aansod
X2 YA o MEIY Y2 FZHEUIE 0 PIPIIU §]9AI] pandsut yam pajerdosse
fem [43] POO[q |EINUD utend e ‘sBop uo SAPMS 1o Ul
ey oBuURL
yuas1ad O 03 G'Z Y3 UI ST UONEZNISUIS 10] POYsSAIY A ‘ufjeupe
w_o..uo?_ Jo sason afxe| pue sarnsodxa ulw-g Suisn sSop ur satpnis
U331 UOHEZLNISUH Jeipied piepuels ut ‘ajdurexd 104 ‘${AI]
poreyut ySiy 1 Ajuo INq ‘weay Ay AznISUIS OsE UEd [OF1 UOCH
‘uOREZNIFUI JEIPILd FE 0) PILIIJA U] sey uouswouayd siyL
“yreap Kiqiwod pue erunpAyie derpsed up Bun|NSI 'S|AI| ueuipe
paeAdd 0) Anwus Ajjeuiouqe weY A AEW UEd ‘JuEexay
Ppu® IPUOYILNI) uoqlIEd IYY ‘suoqaes01pky pue suoqiedojey Auew
JO uonE[EYUL Y1 18 50061 AES A1 OUIS UMOUY U OiE SEY 3]
o Aaanoadsas
‘quassad op pue wwesad gz A[reunxosdde ‘sandj 1y3iy yonw e
30200 unpkys oerpaed pue Anssad poojq uo NIy snoauejuodg
- uanad (g 310qQe S|aAI] 18
«Sop ul UCIRNAUOD pue MOWIN pue yrow ul ABzeppa) 01 Burwsasd
-oud 3usdsad @[ aroqe aunsodxd SNNUIE M} B IANYE INII0 512D
SND ppws ‘dop pue saxuous uj *£11d1x01 uonE[RYU! NNE JO 2u8sp
moy 10 ® SunsaBBns *, .(pappe *0) $w2212d g8 Jo (D71V) uonen
-uddu0d [eyd] Aeunxosdde uiw-g1 € sey (01 UOIEH “HEWIUY

*$133}9 1E[NIFEAOIPIED PUE UOLE
-s2adap (SND) wiisds SMOAIIU [€2IUID JIE S[IAI] PIEYUY Y8y e 1061
uopeH Jo suonde dSojoisiyd view Ay ] "yuewny pue sfeunue (oq
uy Moy K234 11 £391x01 0] “(RWIUIW 5t spENPLAIpUL Pasodxa 01 N5l ‘PIER
-ues VAN 1) 01 Burpiodoe pajessus pue pauBisap swiaisks ug pasn
% (061 UO[EH UIYM °[0E1 ot pIsodwoddpuf) 50 [SIMEN

6¥-Vvel V XIONAddV

" e

-10deA 197EM JO UOHESUIPUOD Y3 01 Inp pouad Jauq _
® 10} 1220 Aew AN[IQISIA Ul UOHINPAI JoULM .85:%8.5« prumny
up ywod aflieyosip 2 Jo Liupia Aerpdunwl Yy 03 piezey Y
SIuny SNY) pue JIE M pIxiw uaym Ajpides sozuodea aseyd pinby
AL “Unys K3 0) SIING IIIQIS0LY ANED UED PuE NGO U 1P 8wy
-(1y2 Buonis e 3aey [;im wasds [Q§] UOeH ®© wolj paBieyRip Suraq
pinby Suizupdes ay) Yum €U0 1A UNIDIIGWIL PIOD (®)
‘sp2afqo 1Sy pue saded pamdcsun Jacw
01 $2INSOPUM ) UL UIANGINI [e13ud ySnoud sned Kev: Bseysp
waskg ‘yied ay ut £p2aup $133(go [enueisqns 8poysip: 01 LS
aq Aew sojzzou woyj afreyomip f1popan YSH  ousmqeny (9)
-Amfut sneumen s#ned 03 wYINsul Ajueutpio nq Suipaes ag
01 ySnouz pnoj astou sned ued wasks € jo Baeyosq  IstON (=)

s
swaishs [EnpIAIpuUl 10} PIIIPISUOD Iq 0 spiezey [enudied PO
"pIpioat 3q pinoys
s1onpoxd uonwodwiodsp IyY) 03 10 Juase [RIMIEY Y3 DY 01 [PUUOE
-13d Jo ainsodxa Aressadauun ‘12a3moH ‘s1onpoad uonsoduiodap 3y
01 aunsodxa st uey) WIIIu0d 583 Jo Ajjessuad sy yuale (rimeu ap 0
ainsodxy ‘sioe}InNs 10Y JAYIC 10 311 Y3 03 e 3y Jo amsodxs wioyy
Mnsa1 1y uonsodwodIp jo sionpoxd Yy woiy pue JRL 161 LOEH
[eanzeu 3y wiozy [duuosiad 01 prezey e 3jeasd Kew 2y v ysinSupxd
03 [0§1 UO[EH jo BieyxIp Yy ‘[IUNOKIIJ O SPICICH ['9-[-V

‘uafifxc
oY) Jo uOnEANDE 10} PIPIVU e eyl SUONNP I Sulmowar Aq
UONIdRAI Y SHQIYUI JUTWOIQ A ‘O SeY UeY) SUOIIIII MO[S JO Im)
-des 2y 40 uoNDS $5013 1YBIY Yonw € JAeY SWNIE JUIUIOIG MUIG
‘$3[NJ3[0W UOQIE201PAY JO UONEZIUOL UI0K) JWI0D TIIYM SUOKIIIPD
jo axmdes np Aq pauioj ase suol-Q Yowm ug dass e sspnpaut 553
-01d uonsnquiod pAIGIYUILR Y 1EY) dns L10o w0, 3y

-paonpoxd are spedrpes [Ky[e Jandeas
53] PUE 'PIAOWIAS 1T F[EIIPEL i PUT o HO *‘H NJE 1ey) ns3l
Y1 YI1M ‘U0 08 PuE ‘[IN] 10U YIIM 510831 ureSe [esrpes Jpluiorq AL

-ig4 + O'H « -HO + 49H

:3UOZ UONDEAL Y UL s{edIpel [Ax01pAY ANDE Yaim NTEI U YIYM

1gH + i« -4 + HY

‘apruzosq uaBoiphy a8 01 Py Y yum
noeas [edipes aprmoaq Y 1ey) sasoddns Asody  [edipe1 33y, YL

SWALSAS {Q§ | NOTVH 8y-vel




....s.urz.iatza!.s._so-...._.i.:u_.s_.
-39§ 1NONIPZ YMRO ‘seuNTN _-_.!.....%u_:&..ch...ﬁ..e waij N ‘Tog}

-jxeg 4q , saansodxa uoys 105 mosaBuep,, se paronb

U39q aavy Je SELIAIRUL 32 JO SUOHEIIUIIUOD AP 3Ll Z UWMOD) |,

"1'9-1-V IqeL jo | uwmnioD uj uaws ase spunoduiod ey Jo susos

03 saansodxa un-G[ 40§ SIN[EA UONENUIIW0D (eI Aeunxosddy ‘

[ e —————— o
. ! o . (81 291, ) . .

o PN g:ﬁaﬂﬂzﬂﬂﬁgg L&“ﬁgvd_nﬁuoﬂci_ga
mi,,iglus.igsutgvgao_nég-uog&

ap uf (e28) 40006 &Prwwixosdde asoqe re 2owpms 10y ® 0

L 0 sty oy ameadsa up soed soyes vopmodusoop ST (7 £-1-¥

#05) 'SUOLIOEAI UONSNQINOO N QUL UED [G] UORY 240§3q
, &%!ﬁiﬂ!—.aﬁéaggs 190W Y] ‘SN0

. . -paerey 3q uv sonposd vornsodusodap s ‘Audrxos mop v sey sodes ._
CUELT T 1081 voreH YSnoqV - 1081 SOV Jo monpoig uopmodwodaq

oo D ‘ , ‘no
x.is;s;wm.gne‘.ﬁ,!.ssesﬁsgo..ﬁsaﬁ_.s_

-de (w301 01 uzoefpe sease Suiky-mof 0 sud u vonENULLD sayBly

dod fe30; dogaasp o1 arqmeod ospe 51 3 “uoHENUANCD SayBiy

ﬁas_s._as_ | 8301 proat 01 sapso uy asaydsounte paxiu-jPm & aappe

e ou alseup jo 0 A sannbas (e o ey soum
ofeH Jo kysuap ySpy o ‘suareds Surpooy w102 uf

/wuale o Jo Ausuap passandus ayy 0) anp paSuryd ase

? uo!»u...:.-uﬂ&.n Apwunxosdde aoqe suonenuacuod

Iy eussou yinosy; 2ouseasd m 13999p 01 ANINGIP B N

oy palimpap 20uQ “Aipgma psonpas jo wodpurers

D 9 paszRy oy ‘sny paryduiod u aBseyasp saye

) INQ ‘218 A LI AMKNOW JO UOHIUIPUOD WOL)

, almpap ap Jo Lyuom ap ur w iy v ean
' PRQ “S9HOPO PUR W01 51 [05] UO[EH

R , © . 'uopeljuqy
‘ssupbyue oepse> 2onposd  kew Kowp

3 Brup amppuns put (sugeuaspe) supydaurds
00.INP R031)3 Mx0) SuuInNs suos

8 3q 30 30w A[IRiparisms pnoys

(4

- uondsejul [eipawdoks wosy pasaodas Suiey slop

asnsodxa 3uasaid - yuadaad gy aoqy
298 gg- wanaad g-gf
w1~ wadsad g1-¢
Ul G -Mmo[q pue Juadsad £
‘sawn Suimopjo} a3 0) saamvodxa wunp 0y pue [0g] uojey
01 aunsodxa Lressasauun (e proae 0) 25110esd Ppoo8 pazapisuod n 4

= ‘arnsodx> smye so Suunp sanyEruouqe
933 0 93 wedyiuls ou pasususadxa ndafqns AP ‘uvonppe uj
,SO.E 2utis0dxa [0 ] UofeH Y3 wiosy Sunixa 10 ‘suopanssu; Sumofjo)
‘opFe) [eweydow dyduns Surwiopad wosy wa susasid o 023
“qNs UBLINY NEN|IGIP SO ‘IBNJUOD ‘ULIRY 0) NIV IIIAPE JUIDIINS
3onpoad 10u prp utws g 10§ yuadaad | L ovdn 1gg[ uojeyy 01 2ansodxa
‘o1 UISUOIBIM, JO 384107) (eI I 7€ Sa1pMIs U091 Uf 5 HE Y531 0)
[eaowas uodn wiikys [euLiou € 03 parsanas 13(gns 1 mq ‘Yansodxs
SINNUILL M3 € 1) [343] Ju31ad- ] © 1E passasqo uaaq sey Ay
-3¢ 3uQ "1u3213d O] Mojaq $1243] (0§ uofER] 3¢ eruyIyze mopas ¢
PeY 1243 sey 129{qns ou ‘suewny uo satpnis [ewwuadxs fuew uj

*2ansodxa woxj jeaowsas uodn
Aqueiaaai Ana1dwiod aam nv33e SN Jo s2dhr a0y, |, .o sEuSNOIS
-u03 101 Afjenade j0u aney unw G 10§ Juadsad #1 03 dn pasodxa s1aaf
-qns 153} .L:o M[E ‘snunu M3j € 1ai5e susnonuodun Sus usy
30 8u133) & 110das naafqns awsos waaiad g asoqy ,, p2: u3aq
ey sanjwanxa ayi us JuySun pue suzzp e yons NN SND
prw 1uadiad g1 pue 4 uaamiaq A3 Iy ‘1994J3 Iqeadpou ‘Aue ji
‘apu s3onposd aues uadsad 01 g g 1 1081 UofeH 03 aunsodxy

: ®H 01 2unw0dxa yum
paeposse Lanfup susueuuad Aue s0 .—."w.m..—n.-n_uo—c._ MU sey o-.u.__..—.
‘%N PUE JmdEjRURW JJes Jo s1eak 0 1340 Aq pauLir 50D u3aq sey
1P [runuE Uy [0g] UofeH Jo L111X0) mog Ksaa ] ‘suemny

“ppeap onposd 01 ySnoua a1aaas
JOU 2534 SUOHIPUOD 2sns0dxa ap J1 ‘asnsodxa wiosy (eacwas uodn
Iqe1aa3i Li12qdwod pue Lipsdes ase 5133133 Yons ‘uinsls senoseactp
-4€3 PUE ISND U 3234J%. ued spaa3) pajeyur yBiy ySnoqiy Kadrxor
Uy mof A5 81 {051 UOITH 3EYy Moys sa1pnus [ewrue Surpaoasd axy]

1 wounwgidéy egpuounes up uacs sem fpmwalunw jo 2ouspus

ou ‘u053d gp jo I® %3] oWy sy-gy piepuess e uj ‘0139
*J3 duaSolesa pue HuaSeinws .07 parsar usaq one 2y [0 ] UopRl
‘sjeunue ipjeay ‘RuLou 10§ uey
® uonezins
-Us JR[pae> s0§ [enuatod 121e218 ou pasoys [og1 UO[eH UO BNy

ug!_. wosy u.....»&.s auoluy |

SWALSAS [0S NOTVH 05-Vel

ot ——
Bt R o b Lokl . Hg.gio L,
“m. o wm@m&m ﬁ%&%%&f e e




yreap 1o Kanf
-ug yuanaid 01 £1essa00u ¢« sarENPUL UONER:S Se(nonaed yoeL jo Apnis
jryated ® reys opucrisges put sdds Joure s Jo uoisiaorg (W)

;081 uopeH jo patnd udaq sey
arzqdvoune aun mun suostzd g Supjows wureSe uoniqiyosy (f)

218 WIM) ANARIY S1 [OF [ UC[RH UONEIO| JIYlour
01 way aaow Kjazawr Jou pue saudydsoune snopaerey aredissip Ajjea:
0] UL} 3G PIROYS U ATeSSiIN IQ UNYO [jtM UONEINUIA PIDIoY
‘seare v jo uonenuda jdword 1oy sueaw jo uoismond (1)

‘sayesado wawdinba aandanud jog| uofeH uaym uond
-2¥ 1292109 JI3Y) JINSUI O ‘AT AP OWUI yBnoxq 3q Aew oym sydoad
uOIINIISUOD 10 duruNuew Fuipnpuy ‘sease yons jo Aumdia ap
ut 20 MIyM [duuosiad fje Jo S|P pue uoRdnnsul jo uoistolg (Y)

* *aiqejreae Aipeas aq pynoys ‘uonexidsas feroyn
-xe Buspnpur ‘saonderd anasar ut pue ‘%N f1 ut pauten puuosiad
pue yuswdmbs Bunpreasq pauresuod-gjag uawdinba Bunpeaq sad
-oxd yaim paddinbs jouuosiad pauren; Aq Ajarerpawun paydseas seare
yons Suwaey £q paysi;lwodde aq Aeui s1y ] ST YOS U SNOISUCIUN
patapuai suostad Jo anasax pue Lxanodstp duwiord oy uoisisorg (8)

‘piezey
Yy 70 SUOINPUOD Yl 0} Wauniad suonINMSUL [EUOHIPPE UIEIUOD
Kew pure ‘pogersur s1 wAsks [0§[ uo[el € ey vare paddosd ay
Suuaiua 10 ut suosiad uLojur pinoNs suBts YL ‘seATE YOS Ipisul
pue 0) s2ouenud ye sullis uondnnsul pue unes jo uosiolg ()

‘[ewniou 0) PII0IS U sey saydsoune ay
{DUN SEAE YT 0] SIOUTIIUI I SULIL[R SNONUNIUOS [0 UOIsIACY] (3)

-arempaey dwed jo
uonstacad ‘pIYdIL] 1€ S100p YONS JIFYM ‘PUE ‘S22IE SNOPIETEY O]
€133 1° xoop Buisopr-jias BuiBuims premino Ljuo jo uoisiaorg (p)

"1y Y} Jo uondNAP uodn Ljarerpaw
-uzy e1ad0 J{IM ey SEAE YOS UIYNM SuLR(E JO UoisiAolg (9)

‘uonendeAd ages “Yanb ansud 01 Aressazau
st sl [euondoup pue SunySy Loualawd jo uosmoy (q)

W {je 1e 1B WAy
Suydaoy pur ux2 Jo sNa01 pue slemapmie aenbape jo uoisinosg (e)

:Bumopjo} a3 apnpuwr Kew (g1 voeH jo uonsodwordp
[euuay 10 afieyomp o Aq snopiezey apew 3q (M sasaydsow
-3¢ Jsoym seare ul Puuosiad 03 eap 10 Linfuy uassad 0y Aressadau
spienSojes pue sdors oyl ‘muswannboy Ki1vjes 3191V

£5-Vel V XIGNZddV

:,ﬂs,g._

TR T TRT T Y e

*Josu 3155 a1 Jo wanpard umopyeaiq
pue 183y R o1 anp Aduednddo uewiny f0j IqeUANUN ag pnom
BAI® 31} E6ED WOW U] pITIMIUIW 3G IWhw sPnpoid umopyessc
Jo uonenuaued ap p amendwian paese iy o siodea
A jo swp 2amsodx3s Sy3 zIWUI 03 PAIAMR Iq PINoYs ‘aLIeLdND
Jo a1e1 3 yum padnod ‘uonaandp jo Knapisuas pue adky oy,
's%e8 9593 jo suonenuIoucd 19eaud 2ompord pmom (D0 z8¥) 0006
Jo ss30xa ug ssumiesadwias 03 sodes ayy jo unsodxa saBuo] ‘Apes

. ‘porrad uiui-g € 240 wddyf 06z Jo [949; JH 2Besaar ue padnp
-01u 335 O Jo awrn wdwysinBunxs ue Jumey 18 repune y g7 wdd
21 Auo pasnpoud 238 g unpIM uNsopus (ut-ggz) ij NI-J00°C! ° W
a1y suerday (yu-g°z) 33 bs-gz e jo JusurysinBunxa ‘sydurexa 104 ‘uon
-B[l1MIA pue Burxiw jo 33189p atp uo pue ‘Sujuing sem Iy Y YoM
ul w1001 3y Jo dwnjoa ay3 uo puadap uayl wnw supord uensod
-WOIP A} JO UOHENUIINOD [enide Y [ ‘uotsodwioIdp apn aq [[m
a pue ‘Appinb paysinBunxa aq M 21y 3y uay ‘anjea [eInwLd
ap 01 uonesuuM Jo dnppng pides A1aa 51 a5y JI (Do Z8%)
40006 dAGQe SDEUNS PAIEIY IO IWEP] YHM DBIUGD Wl i Juae
A ey awn Jo yiBua ap pue sodea uojey jo uonenUIdUCO MY
‘311 Ay 30 ane Y3 uo JuAnx2 afae] e 0y spuadap axy € FumymnSunxa
uy asodwooap 01 pa13adxa aq ued y2y3 [9§] uUO[R} JO JUNOWE Y]

"1y a1 Buimofjoy piezey A 131u3 BOW oYM 90y 16§ AAydsows
-1 SuneaL ‘SNOIXOU € $)BAID i JWITS 3 I Inq ‘JuaBe Iy 10j
wshs Bupwem ur-ipng e sapraoad snsuddeleyd STy §, “uoypw 1ad
sued maj e £[uo Jo SUONENUIIUGI ANUIW Uy UIAI 'Jopo pude ‘ditys
Jusueleyd € ey [0§] ucieH jo s1npoid uonsodwiodsp gy
‘J[qe(Ieat 10U §1 JUIWOIG 10§ In(ea {(3(D)) FULIOMYD IO Bt INFEA 4 g0
‘qqepeae 0u
§1 aprutosq fhuoqaed 10) angea (auaBeoyd) HDQD ‘Ipuoyd (huoqied 1o st anjen,,
"SL61 ‘AN "Mop maN uonesodiog Buwsnqng ployuiay (gi uon
-23§ uonipy yunod 'sEUAER [eLsnpu| jo sanuadog srosaBueq (Sul | ‘xeg,

- 051001
— 0051 $400D ‘Ipuoniy Kuoqre)
o0 (1 tig ‘aupuorg
- osLy 1gH ‘spumosg uaospAH
05504 0053 AH ‘spuoniy uaBoipiy
v ut iy uy awmnjop nodwo))
smnp,, L) wdd £q mdd ainsodxz pa

«SORRAEIINO) NWIN-ST 20) DTV
snonlusgq

B1gQD ‘splwoig huogie)

#onposg uonisodmodaq [0§] Uo{s} Iwupmopaly
20} suoyRamacN0) [vp] Sewixosddy
U9-1-V AqeL

SWALSAS {(G [ NOTYH

!
)




, ‘sumesaduay mof ve kjjednsesp os Sutsvasrgy
woyy amwaud soureauco ap uamad [m | Buzunesssdiade
page> ‘asnssaud sodes ap Moqe waBe a szunwad o) sismey
-u0d aBes018 1061 UO[eH 03 uaBoannu 3o UoIPpE 1 (sseq o3 7) bed

e © wgUAwo % 3 Du0b-) de0F- 1€ PUE (20 36'5) B 995 5 sunsad

sodea ap ‘Hdwexa 10} (DoB1-)o0 IV umesndwar yum iipudes
saseas0p unwsasd s ‘maweiuod aleson p Jo nuaues ap jod
+%3 03 ayenbape & (D, 12) 400L I 1061 UofeH Jo inmaud sodes juny
" sLiv1) Bind 661 N ySnopiy  wopszunmudiadeg ualanyy

o . o 1061

e aseyd pinby 3o samyonp suniad 01 13puyhd A Jo worog ap

i ,“-&.ﬂiﬂ.ﬁﬂ%« ..«,M“ jewsaiu ue a1nbas waajea parunow-do yua

- saaeyeycors aves paunbal s e 1061 uoieH pinbiy Suieywp pe
. yqedies aaea alseyonp  qum paddinba aq wnus sauteiue e

1 30 1IPURAD PapIOJIEW 20 ‘(05| YOITH
eu.—-!»-ﬂ-..n...:ﬂnu—“&w ] .—.“_ -!.-”._-ﬁ.e uIRIu0> 0) Pan
nuswannbas vontuodsues] Jo wsuntedag 5’1 M) Sunaes
: ns g ) *aan ul parsjdianucd mesadusn wes
d joased uaSoniu ay smd sodea 1061 UieH
(910 o Suspurisua jo Aqede) q wew

uos afiesors  ‘sssupeIneD) Mo SV

+3°6-1-V JIqEL Ul UMOYS ST 10g] uofel] jo Axnd reamuypan
o sannbas DBIZZI-W-TIN uopeyads -hgesit 25 1y

.3.&.5._.5;3{223=-E.§I8!..3§-u¢.&=.t
.a_....s..: ap jo wham kq E&L.. 29 01 PapTOL 91 (JULINNLOLANPOIOYNP)
251 woisH_ 308 sapul> ®n ayL ‘pan walle wn aimneqns
movmopaxd 2P M (JUSPICIOMPPOIONYINP) Z3T uorH Apuasag ZLON

"1061 UOBH yim patjy Aua

dosd A LIUITIV0D NUNLAS [[€ *192) ) 13IJE L) ADISE PINOYS BON

npounf Suaey Aisotpne Ayl paYnUIDI Apdunmp aq piroys sef 15

ampeqns © qua palzeyd LIWEINCY) ‘PIVIULINIP 3q UED [O§] UORH
o1 UoNENUIIL0Y Juafie 1321 MNP Jo diysuones I 1EY) 08 383 AP 0)
soud pautuuaap 3q pinoys 15 P us pasn yuale jo Junowe Ay ]
120 A 3¢ Juale 1991 AP Jo UONERUM eS
o) JPEUL 3 PINOIYS UOSIAOLJ 33 A SULINE 2:190[IU2 1821 I W)
PPpE3 3q 20 staesedde Sunpeasq Yum papuosd aq 12 pnoys
Puusiag ‘uae) aq pinoy. vonneaasd aeudosdde ‘puuossad 1¥n
O puezey © 81 21303 38y YIS 51 pasn Juade 3831 3 Jo Aoy aup 3
‘MUR PIOH ‘¥
‘(Sunqu) vonnquump waly g
*PAAIMYOE UONENUIIUOY) ‘3
‘s aumpng |
1IPNUL PAIIPILCI 3q O 10T
‘wIshs AP Jo 1593
.-....—.c...._...!.. ¢ soplaosd :1mnsqns sy jey amsse poys uondtpsunl
ey Liuoyine aup “pasn &1 Juale 15 AMDGNS € sy uNshs
Yotey mau ;0 § :
an 30 3unsy asuerdadde ur pasn saunowos are nuale N
Vnqne vonnpsunl Suney Liuoqine ap 4q panuuad asaym
| ‘Supeadas anmbas you
163 Junsse 03 1631 aflseyonp ® Supgews 03 soud
FuopInny 1o e aaey poys wasks v (q)
auin Butpres; maSe pue ‘eare prezey

..‘. ’\n Nuhﬂn—év 'Y

by R A .
gy h.cﬂ”uwo._éw?_riv wafe ‘pandnpe ruonENUIUOD Juale

st - S N Piys ey on-,,wvas AE NUaUIINSEIW 19 * 11008 Suungg -Ipew

D ng ® “pauBisap sz wiopad fim wanks ap
apraer MNP 11 anew 1z readd susIpU0d B Z
XOIp u

L ey esu.:i_o..,xhcs.m- pamsasdwioo s 131, ynd,, © e yons

R 3215 yuum Findid Jo Lamunuos 20 171 v |

R T ‘Pautiogsad aq prnoys c1un jesonippe Suimogio

oy .cw-nuuoshn“ugﬂ-:u 4 pue gﬁﬂm &nﬂ—_.ﬁ_ B sey winsds

P OLmonwiiom; 1o vecosddy (-1-V
—— -

‘ SWZISAS oG T NOTvR VI

.

A




: PIUIWILANIP ST JN{RA SIU)
ange pandde aq pjnoys s1013e) 1utof [y "SI St 12ARPIYM “YPBuINs
aua) wnwuru Iy Jo wdiad gg Jo pSuans PRI wnwiun
ap Jo wanad 6 jo SIN|EA 1B PRI Iq PNOYS UONIPUOd
‘1) 10J S[2AR| 152118 JjqEMO||E WnwXey sasmesadwal sFesors wnuw
.Xew e $52415 WNWIXEW Y} puelsyitm ued paersus Suidd jo adky
Sy 1Ry 21nsUd 01 aprW 3q pinoys suoisiaoad wos ‘uonezunssaid
sMonuUNUoY 0y PA12a{qQns J0u e swnsks uoey ySnoyy  [°01-1-V

.mcomuuzu_m ..—U-—a
" ug papinoad aq skempe pinoys a1 aunssard arenbapy -saunadid ut
,toahg om) uaamiaq paddess sowodaq ey 10§ uojel pinby 01 Aidde
saidiouud awres ay g padoaadp 2q pinom (uieq g 'zL) 3isd 0401 Jo
‘2anmaud e *paepuers siyy w1 panuwsad se s59f 10 (cwi/BY 1211) 1 /41
OL 9 Py 3t (Do) Jo0E1 01 PAIESY UM (s1q 98" £03) Bisd 0008
Jo 21nma1d v dojaaap pinom (sieq gg zp) S1sd 0o9 0 pazunssaidiadns

anuﬁw.m T Y XIAN3dd Y

4puanbasqns pue (qui/8y 991) 1} NI/Gt §'L6 N PIAILF PuE (Do [3)
d002 ¢ 10€1 UOJH Yum £12131dwod pajjy JuteIuod v ‘10§] Uo[eH
M s12ureIued Sug|ipaA0 ul 238uep ) NEBNSUCWIP SIAIND Y L

*K3SUIP [[1 JUBISUOD §O SIUN YN amesaduwn
'sa amnssaxd 1oureyuos aBeisos jo dwysuonejar ap moys —(Sid
009) (O)s'6-1'v pue (Ssd g9g) (q)g'6-1-v saunByy—uadonu
ynm  pazunssaidiadns  jogp uope 10j sweiSerp ownawiosy
‘Jwimjoa Jaureiuod jo 33 no 1ad 19g1 uojeH Jo spunod jo 1Iquinu Ay
SE pautjap st 1aureiuod e jo Lisuap Suny ayy Kpsudg Sung

umeRdwa yum “Hy
‘JurIsu0? me] sAIudl{ Jo uoneuea ey smoys (e)g 6-1-y unBiy

“[s1eq] (969¥1
+ a3e3 1sd) ainjosqe 1sd ‘[og1 uopey jo aumssaxd sodep = ‘g

[sreq
(969°p1 + a8e8 1sd) ainjosqe 1sd ‘washs jo aunssaxd jer0] = 4 )

UM

M=) -d ="

1$M0}[0) s€ (3°G-[-Y
amB1f) [0§1 o[ jo aanssasd 1odea ayy pue wanshs a3 Jo aanssaxd
(®300 3y wosj paenoed aq Aew aunssud jepsed uaBoan

‘uondes) Aow ‘{(¢ | uojeH pinbiy ur vonenuaduod uaSomnN
‘(saeq) 1sd ‘vonnjos aroqe uaBoniu jo anssad jenreq
‘uondesj ajouws 1ad (s1eq) 1sd ‘JueIsU0d Moy s LUy =

EYE TP

:smojjoj se amesadwa 01 pue uopezunssasdiadns jo 3a18ap a3
01 yioq parepas 51 Liyiqnjos,, siy ] “[0§1 UojeH ys jo uonizod pmn
-1f Y1 eduntad o) uaBonu Y Jo Jwos sxned uonezunssasdiadng

SWA1SAS [(§ [ NOTVH 95-vel




(GHepD) (ME'e-1-v andyy °1061 wopy
24 ‘JWUVGEEL Prbry u; Onmuds sslonyy 10} waene) av) simogy ®)gg-1-v andyy

do ‘3UN1VNIONIL
00l OM OF OO 00 O9 oOv o2

1061 MO OINDIY NI
R unniencs vasouin
 INVISNOD. WV S, ANN3H

§

*
NOLLIVEY 3ION/E4 (*H) LNVAENCD MWY

Y
//
44

V0139843 SLOW/SAVE i INVISNOD WY S, ANGH

SWALSAS [05] NOTVH




' *do0¢ 3 Syed 095 01 parammand 1061 Bore “wesSvyp 3121300y (V5°¢-1-y aantyy

E e Y

o me
1

OERN) (U§'¢-1-V aunly

3% "NALWIASL
[

ti

aly
nliw,

N

IHE

(9 0sqy) suep “2unssIMd

12 1v S
ri a -W-’un! 1061 0™
WWAIVIO 1w N0S]

1
I
1

V XiANIddV SWILSAS 0§ | NGV

RNl ¢




‘9°01-1-V unBig w parensnyp st sjdwexa jend4; v "uonouy suy adid d ML

Aq pasnpas s1 2anssasd suy ay se dosp aansand jo ayes u-._wno._u_:_ ue » Sod 999 o1 pazpanescad g5 worsy “wealup NAmee]  ()g¢-1-v unlyy
YiM JRIULUOU 3q O3 .—E% aunssazd at sasned sy 1 “sodea pue pinby

Jo aamxim e jo sisisuod Juidid a3 Ut ping AP ‘81 IBY) (UOUIWIOUIY

aseyd-om ® 2q 0y parensuowap udqg sey [O§] uojel pazunssad
uaoniu jo moy dyL  ‘opsLLUNY) aod Sudid 9011V

oL 0154 600
o parinesy LOTs VoMY
.

CUBN) eIV aunfyy
2 ‘Senivieni

bbb bindd




- - - O &)

LA L DAL

o
cscSSo

il At Lt Lald i
S S == NGNS ¢S
L Bt A Rl A Rl i
SO == v ad

MONNL 6P SYPS
L R moqi3 moqra

oy Suoy

A6 noqix

adyg 19015 oy Mmpevds
sBupiyy adig peprom 20 1oy uy nSur] uaqeainby
Wel-1-V aquy,

BOwEOHN N ==
S o= NN €S

<P PS
noqiz

odig oag oy anpovds
sBumig 2dig pepesayy jo wey uy mBur] imapeanby
©)9°01-1-V oL

x
——— N ey ©

xR

53 R

adyg

x

X
—-——CN N WD D

B o

(9)9°01-1-V Pue (e)9°)1-1-V sdjqe L ut uans are sanjea pue cSumy
adid uowrwios jo syBuay uapeanby nusucdwes Enplaipw ayy oy
sBunsy Aioresoqeq jeacsdde ayy wiosy paureiqo aq wnw siuauodwod
Y 10§ spludj udramby ABM.. W Rk A Yoym ySrosy
wawdinba pajpeisur 1010 pue ‘sieap swn ‘SIA[EA 1010[38 ‘$10109u

-U0d aqixayy pue ‘aqny dip ‘aajeA 1oureIucd ays Jo syaSuay Juapeamba
2 loj apew 3q 18N dUEMO[|Y D0 aBreyosip ap 0y sunadid
Y1 y3noay smoy [0g| uojel pinbrj g sk 1nddo $2890] UONDLI

(§'9'01-1 1) wopenbe moy aswyd-om; Swpn
dosp aunssasd pammOIes yum Wiwy 1091 Jo wosmdmon  9'gf-1-y antyy

1rq 66 890°0 = 1od | ‘W gR0E'9 = ¥ | M I§ 104

1334 NI HLONIT LINTTWAINDI
09 o 02

]

-]
2

NSd NI RNSSIYd INM3did

{IWAISAS [Q§1 NOTVH




-autpadid ays us Aiddns oy jo yuaosad gg Parenofed € 03 dn sanand Su
....__m_ ay1 uryuaBe Jo yuadsad snssan aaneasd Jauteyuod aBeiors afesane:
a jo uonepodenxa aydwis e so_a_n 0) JUIqWIOY §I0NIEY [E1AIg
(P)§"9°01-1-y aunBig uruaaiS se Suidid ag) uruale Jowaxad ap jo
uonduNj [edifo] € 11 UOHENIIEd Moy 10§ danssasd 13urejuod afesane
3y ‘kem sup ur Supaasorg “Sisd Gog 01 Sisd gop jo wnumxews
* woyj padngas st 1) nd/q) g jo Ausuap u:uE [EIMUr Qs watsds
8isd 009 o.w Joj uonemdies moyj 10 unsad afeior afeiane g
‘a8zeyosp Bupnp Suidid sy ur sapisas ySiam Aq Aiddns 1uae ap
§0 1u3d13d 0z uaym uonIPuod yp eIy (3)5°9°01-1-v unSyy

 raluaes Syed g9 20§ wopoes a1nmasd pusRIE) - (96°9°0I-(-V 2nBiL *3zz0U 3Y) Wosj Bieyonp [em
e f | , -3¢ Suunp anssasd saureyuos sFesane Y 0npas 0} 7 Y JO 1YY
S eeieied 140 Buiani WBIom PeBIyD JO (uediey) 2y -aSseyonp Suunp Suidid ayy us apisas s a81eyd 21 Jo uoniod
e ; F9VLiN0 AN3983d [ERUEIGNS B 3ineIaq 25E2 3y 3 J0U |14 $1) Swnsks Auew u) ‘soures
b | o 0z o -U00 a3 wosj pafjadxa uaaq sey a8seyd ay) Jo 1uadiad og 213ym ansnd
, , , 0 uo163231 d ag Jused 3 3q pnom suonemge> dosp aanssasd so
anmaid sauresuod a9ps900 2y ‘passeyomp 3q o1 1uade jo Auen
41 01 pasedusnd awnjoa aqiBiBau sey aurpadid oy g1 '(9)6°9°01-1-y
PUE (E)9°01-1-V s21n814 Uo parenssnyy; se Ausuap Susyy (enwur 2
o spuadap 12181u03 aBe1018 Aty Ut VOIS Asnesasd Jonuany

f “Appandadsas (q)g°9°01-1-v

pue (®)§'9°01-1-v s21nB1g uo panoyd s aBesois Sisd 95 pue aFesor
. 3id 009 10) 101321 rmesasd parenaed ayg .uﬂ.«h—o-_v Suunp

Suidid a3 uy luale jo wadiad jo 133113 3y pue PuItINeD aSeios
M ut uoisadis atnmaid ap Jo nveq AP uo PauNLNIP & um
-u03 aBe101s a3 us asneasd aBesane ay | “saqzz0u 23 wosy pafieyonp
u3aq sey Jualt 3y jo jey usym warsks I us Sunso suonIpuod
aumesaud aBesaie uo pareq 3q pInoys OREINOE) MO §'9RT--Y

| 2ovuoLs o184 009
L wod

. MoissRI3N
$834d  31VINYI

13 'ND/"SE Ni ,
] ALSNIO T4 IViimi

. , o ‘(=) asea120p pue (+) ae20W
.=£.uu.u=1_.—u__.=_.=_3=o_.§v_u Eo&:n.—u,.oZl.-md

1, : Y ‘naysqp ‘aBueyd
.~ uoneadp jo juwod e waBe jo Lisuap ouy adyg =0

‘15d ‘dosp ainssaig = gy

1ym
¥ .
nnﬁ-lﬂfx =dV

e
OISd — MINIVANOD 3I9VUOLS NI 3UNESINd

- ‘zuonenba u:.ix.& ) £q 103 18...88- e uonwadd w sallueyn




)§°9'01-1-V aunSyy

(Jeuinau0] 1491 Buiaei 1yBrap pabiey) 40 Juads )

08

39ViN0 1N3JHd
09 oy

0ot

W31SAS 9ISd 009

z.._m_a_._ J_ »zwdc w_a

9ISd~HINIVLNOD IDVHOLS NI 3UNSSIHG

V XIONIddV

R A A G L
: ("

"a8t10m Syed pgg 105 uoymaoas unmad pRRIOD  (Q)5°9°Q1-1-y Mantyy

(104194809 ;0 Bujaoy sybjom Pebinyy o jueviey)

ool

39v1iN0 LN32¥3Ad
a8 09 o oz

%

_ _ I

39VHOLS 9I13d 09€ ¥OJ
NOISS8322Y

2UNCEINW¢ CGILYINITIYVIY

14 9/SE1 M
([ A18N3Q T4 WiLIN

<]
Q

o
&

=
Mi—

3N
GINOI 0 ON3

g

:

91Sd ~ NINIVINOD 3OVNOLS Ni FUNSSINd

s g

SWILSAS [QE ] NOIVH




920y

Hs's

890°€

9¥'Z

1903

019l

088’

640'1

Y280

2290 .

$6¢°0 Lt PS'yo-i-y anly

950 .

) . ANIT3dId 1114 OL ANIDV 40 LNIIYAd
sy sppeu) 08 o O 0z b 0
o aupoyg ,

whary jo 100g 38 wez qe)
adig jooeg po smmpe PRISWS]
OFPI-I-V AeTL

Lo
TR

T ekt

g 038L .
. 0S8t .
R T
. dnemag Supipng

i " Supleg wy mally Jo 1massag supmsnag) o8 SuBEO)
¥ L Y aeeL

ITTITTS

SPTTTITITS
Z
§§§§§ $333

;,o,-,&n.\,.,.-o& nueisuoD) =Sy pue 'y & ~h. ﬂ
g 3 1 ‘awngoa adid prwiaup =‘A ,
"o 90108 T UorSH o Bm afaeyp [enti =M agm

DIS4-INNSSIUY IOVHOLS IONVYHISIC-OIN

M) . Sudig s 3

o , i ) !
NWITURL 2y 18U 3q [iim aunssad [euiuuay , , -
uo —-‘lﬂnm sy ‘sasodsnd U—--n—-—u—lu 10§ , INIT3dId IHL 1714 O1 Q3AIIN AWNS LNIFOV FHA 40 INIDWId
ad 2ij1 3wwng 0) pasn aq Keus uopenbs n_._}o__e a S/ JUNTSIUJ YIONITAD FOVNOLS JOVUIAY
, 3k [nun Hﬂﬂ—.—.o.o—.ﬂom_-hﬂu_-_w
wale 2 jo Aususp aSesane

.33 Jo vonduny € &1 aflieyonp
Jo Kyuenb ML VYorlv .




‘swinshs Sisd 055 o
103 (@)p'9°01-1-v unBiy pue swasks Sisd 0p9 ay» 10 (2)p'5°01-1-V
anfiy woij paweiqo aq ue2 sanpea Kysuap aBesaay $9°0l-|
ui uam¥ uopenbs Yy wn o7 ; paregNdEd UG ey sanssad
reuruuay 1ayye fuidid wr auvd1ad 2p Jo uonnjos IaneuINE Ay

‘uomedxs Ldisypua . .
1WENN00 wo paevy smands Sied g0 10) Lipsusp sugadig (4)H'9-0i-1-y Panfiy wm%w MNMM
9i8d NI J%NESINd INIdIY S¥80°0 G€6'¢

008 oy $890°0 11181
cov ch 0og 082 00T o8 oo.o 0490°0 b
£590°0 65P'E
19%0°0 LO6S
€L¥00 S¥6'¢
8900 186G
£260°0 113 44
1880°C 9%'%
ors00 6%
60%0°0 656'1
1500 $86°1
03800 600'2
03100 I8t
2100 <S0g1
L3100 Leg'l
€800°0 LA
L8000 $98°1
16000 1621
$500°0 5660
L5000 G50t
1900°0 §50°1
0800°0 S¥L0
¥600°0 48L°0
L600°0 1180
$100°0 L350
91000 S¥60
81000 6940
60000 50¥'0
01000 4¥0
11000 0y o
40000 S08°0
§000°0 180

E b JERVR JEFVE, JEIVS JERVE FEPVL UL SRS PR S SRS L B FEF BFRE 4

-

Wiehd sayouy-sapewmig
RUNOA [Pus4] wPpsu] MY

Supny, s0ddo) Jo amnjop (vusna]
(@Y'901-1-V AqvL

SWAISAS {0CT NOTVH




3 + (L3'0/08)
08L9

%561 = = Buidid ug 9

“#°9°01-1-V_ut uaail uonenba oy e
‘Suydig ur g 80“__..3 7]
LY LT0 = (L500° % SU)B + (0900 X L3) = ‘A

O OT-T. 3 ‘wopnsdes idjsyprns
844 oon_uﬂ._m _M_w".__. ussn ® 1ewees we poreq smomis Sd 095 s0j lownsp sl @WVYOI-1-Y amdyy

Si8d NI JUNSCId DN Tidid .
‘4M0QId PUT S0133UUCD QXY g dip ‘aAEA O OX OST O O O3 003 OB O OM OB OO
LR ] «._._.o_u 2-1 uondag

iq E.hn.u“Nn eanba ﬁ
Qi suapeatnbg 4taansedess "
wa0e e 707 pus 1 suun .

Susiyy © swy pue Sind ggg 01 pozunmad

. WL "G'9°01-1-V 2nSyg Ui umoys warsks
M1 38 o1 w pallaeysip aq 03 st juale jo Aiddns

40} wopenye) Adwes 5°9°01-1-V

'V XIANSAdY -




-ayenbape aie sazts adid parewnsa sy ‘aBseyosip Suunp aamssaxd

odvd 1auiIued a8e19ak Y3 Jo 1uad1ad g uey $SI| 0U AuE sarnssasd Az

vd 12218 up Moy s doup znmasg  (0)G°g°01-1-V anByy .zou o 3dutg “Sisd 441 = p1-161 5 j2z0u yoed 1€ unssaid jeU;uL

AGNOD3S ¥3d SANNOd -MO14d 10€! NOIVH Yy 0s ‘Su0(123s Y3 ut a8uey> UOIIBAD|2 OU ST IR L ‘5d §1 = 33 £ad

00001 000t oot ol o 1sd p1£° X 1) 61 St $-3 PUE §-3 SUOLIIIG Ul UOLIOLL 01 NP dosp amssaxd

Jﬂ: oyl ‘Bisd 161 = 2G-§¥3 st g wiod 1e aunssaryg ‘isdgg = wd y + 15d
¥ 210§219y)) s g-| UONI3G Ui ssof anssaud (€101 YL ‘15d gp = 1y/1sd
618" X 1} §G St 2-] UONIIG 10} UOHIL} ) Inp doip amnssaid a2y

22

isd p = X g8 =d

ST UOLIEAI U 3582101 1] £ Y} 03 anp ssof aumssaid agL
“anIny ANSUIP [ 1 NO/Q] 6L Y1 U0 (Q)p'9°01-1-Y 4nBLg ui 3 O qf
€8 99 01 PuNO} st UoIs ays Jo aumssaid Bunress Bisd gpg 2y 1@ (061
uojeH ay1 jo (¢) Ausuap sy 'y £ st T4, d8ueyd uoneadp2 YL

Wi
qu&lm

1004 ¥3d 'I'Sd -dOHA IYNSS3IYd

:pasn st 9°01-1-v ut diysuone[a1 3y L ~pareno[ed aq 1snul g- |
UON39§ U UOHIEAI[S 01 anp aBueyd ainssaid ay) ‘uoldLy 01 aBP dosp
ainssaid Jlupenojes asojog  sAINSSALd [BUIULIL Ae|nde]) )

3/isd pIL° = 8970 X GO'[ St $-g PUE §-§ SUONIAS 10§
ey aqym y/15d 618° = 8L°0 X GO'1 St 31 uondIS Ul dosp sanssard
JO 3181 Pa1231I0D YL "GO'T St (P)G'9°01-1-V 210814 uioy] 1010€) uon
-321100 3y I 1§ /1sd §9°0 1 p-3 pue §-3 SuoIIag ul 1By pue y/1sd 8L 0
s1 2-1 uoidd§ uy dop anssaid jo ates pardassodIUN A (®)6'9°01-1-V
amfiy fuisny -doiqg ainssarg jJo ey dUNULINQ »)

‘Bisd gpg st amssasd 1aureruod aBeiols IFesane A Suidd
uy 1u201ad '61 PArEWnNSI a3 uo paseq ‘(P)§'9°01-(-V uindig Buisn
-afreyosiy Suun@ ainsaid saureue) IFeiday AUIULIARQ (s)

v KIGNZddY T e SWILSAS (0§ T NOTVH ) 9LVl




onmonis Swed gpg 205 30087 ()g'yel-1-v Aadyy ‘Supms saddes wy moy) s desp 2ty (g o1-1-y 2endyy

| GNOJ3S ¥3d SINNOM-

ONIdid NI LN3DV 40 LN3DY3d 0001 ¥ a3 84 04 MO14 1081 NOIVH
‘Ov.'SE O S O SL O § 0O T ™

; , 90 m

Lo

= T

i~
777,
v

80

60

dONQ JUNEE NG

o't

(]

e

Tl

£t

4004 N34

ri

HOLOVA NOILYIINJILTINN d0¥A 3HNSSIUY




‘MOpRq parenqe; se [eurfuo )
wioay ApYBys aeaap jim uonngos ay 1 Sisd gpg aq vyl im asnssaxd
Suners ay | ardurexa jeurBuo ays ur pautuuaiap se Juadiad g1 2q
©0) parewinss aq ued Surdid wr wwiad oy ‘sznawesed afeiors aures
ayy Buisn) "¢9°01-[-V 0By Jo waisks pasuejeq ay) 03 19521 ‘dosp
anssaad Buniejnoped Jo poyidw siy: Jo asn o) jo adwexs ue sy

‘sansuap Buiy(y awes
a1 yum swiarshs Bied 09g ayr 105 are (y) pue (8) ‘(1) '(3)9°9°01-1-V
e "3 NI/q) OF Pue 06 ‘09 ‘0L JO SANIsuIP Buljy Yum swasds

1d 009 2y 105 ase (p) pue (2) ‘(q) ‘(8)9'9°01-1-V sAqeL ‘uonip
-u0d aBe101s Yawa 10§ paxmbai are sajqer aesedas ‘aropr1ayy Kisuap
Suigyy pue aanssaxd u%au..o: yi10q uo puadap si010e} Z pue A YL

~adid aors 10§ 21w su01dey g puey  JION

238/5q] ‘2181 MO

3 ‘uondas jo Yiua| waeainby
‘w “add jo @]

va/L6’L +

sesT §10°1
UOHDIS JO Pud Je Jo1ey 7

uonIH Jo ues 18 1030ej 7
UoId% JO PUI I J01de) &
uoudIs Jo rels 1k J01de) A

'z
.S
‘A
EIETYTN
O (228 + (vd) +'A =%
‘aanssaxd 01 paiejas

St YoIym X 10} aajos o) paSueisear aq ued uonenba ayy ‘1remoy
1a1qimod 10u st unssaxd 105 uonenba moyy ay jo uonnjos anp v

[ I

wyiueSo| exmen

3y na/sqy ‘g 2anssaxd e Aysuaq
3 naysqp “'g anssaad e Lusuag
eisd ‘2anmaid aupedig

eisd ‘anssaid feiong

[

fu- -2

apd's - = &

isuon
-enba Sutmoyjoj ays Sursn sanjea Aususp pue anssaxd sadosd ayy uo
Paseq 1T 110108) 7 pue A Y UM [0E] Uo[eH 10} dytoads saw0daq
9'9°01-1 ut uaaf se uonenba moy aseyd-omi 2yl (€)9°9°0I-I-V

18-V2i V XiAN3ddV

0s

‘susipake Sred 09§ 30} 1010%g  (P)S°9°01-1-V Mnfyy

Sy Oy

ONidid NI LN3OV 40 LN3IOH3d
G€ 08 ST O Si

“Q

\\
P
d

o

4013V NOILVIITJILTINN dOYQ 3UNSS3Hd

SWA1SAs [0 { NOTVII




‘9°9'0I-1-v nfiyy

ey 2 Jo ued yoea ojut wale jo Linuenb paisap ayn

3w uasagpp © Surinbas yova ¢ pue ‘g ‘g sajzz0u

2 Suidid oy g ‘33 nd/q) 09 Jo Ausuap Buyy e yum Sisd

0) pazuinsad s12uiEIu0d 0m) Ul pasoss si yuaSe 3y ‘9'9°01-1-V

nBi4 urumoys wasks Sudid a3 ySnoays paslzeydsip 3q o1 s1 Ajddns
: s[equ) uE sof uonwndw) dwmes (q)

05051
L6h
sisi

V'eos

LI

K

X1l

v sehs

;3081
;199980
' 6L§90°0
815200

e U T A

-Sied (g s (B 191 pue Zg| uBmMIq 8 unmasd Fupu)
LL99 = 9¥ + 1§99 = %3
A¥XS8Y - 2S9VELL + 1599 = %Z
‘ 2596 =2
Seed 291 = anmaud eupuisay
9299 = %
APXSLY'0-*2) S°LY + 996°0/P)61 + L6LS = *A
JUOI 1N MY 304
*§-3 wopg 9)
161 30 “Sisd L6 PUT 951 UIMIAG LAY % Z- | UONIIG Jo 2anesasd (eUIULI [Wisl) Ay ]
L6LS = TEL + OL9S = ‘A um]L
‘(31 sawso
uonenba ay» jo uwas e g *5Z 20j aniea s Suis) “GLy"Q INOQE 51 s033E) Z A
w41 Iy "(3)9°9°01- 1Y Aqe.L wosy Sied 0gg % Z-1 uondog Jo anesasd peuruLR ayy
‘NN [eEIND |, Jumsng (9)
oL9s = A _
"UOHNOS feniiul 105 PRSI 2q Aews puE yruss m T AL
(BXSLI'0 — 2) 65'9 + 206 1/d8)8S = 6183 = ‘A
‘wepuaby wesj °x supmunaq (5)
$L1°0 = *Z
. 6182 = A
Sied 662 Jo unmasd Sunsess ¢ s0yg
‘M9rel-1-V AL wou) 'K Iupmunag (§)
662 = ¥~ §92 = Biod uen N’
, 0V = WAL = 154
UG W GONRAND 01 INP unmad
.._!Q—.c..o\-a:—n-.senn-:ﬁiiu.._:-:onng!tvinvn.-ui-uv

ML (@y901-1-v f-:—n_..— UI01J 1) { JO UOTIEAIND Ul ML € UM SUTIS UONIIIS WM) Y]

‘WORILIY) Wensa] (D)

LU= G put 9995°0 = v 3dud our % s04
65'9 = G PUR 206t = v adid o | sog

, ‘q pus Y Amanw) (1)

0 +6l
0 «61
oL 09

-J.Eﬂ b2

T WOnRe§ avygoal

-:E,. 1081 NOVAH




‘Jenusw uBisap saaamidEIRULW 31 ug Papiaoad se sajzzou [EnpLAIpUL jo SanSLIFIDEIRYD
Aoy} A1 vo paseq 51 11y | “aanmand Aﬁu..__.-._! PARNO[EI Y1 1€ 211 MO} PAISIP Y1 LB
01 agrzou yaea 1 a1 2ayuo sadord ay) aem 01 yurpodwn 81 31 swks pasuerequn uf

TS IYUO (9)

sandwod pawwealord e Yim pasn Kjjzussou
« poyiaw areyd-omi s vose M Jog pan ue neynoged | uaym
10013 [eauWNG 01 153(qne pue PULWINIUOD UM *1IAIMOY ‘ST UOHEIINAI Yong "paure
Hﬂ.ﬂw!rmn—-sv paenoge> peuty ayp pue adid A ut 1u21ad pREWNSS A UM

BUOIEA! [NUN PATIINAL 3G UIYY PiROM UON(OS "G Q-Q1-1 Ul udAL

uonenba a1 Suren uonaes Surdid sy uy suale Jo Linuenb ap Bunenopes 4q paysiy
-qEW2 3q PINOYS MY | "aTennn Juadsad e.w Ll ou..n._u-... atow 3q Aew Suidid ayy
ut 1aa13d ay) 1wy senpuy w1, "axnssad Butiseis Sied ¢gg ay Jrey uo jo mMAOXI Wy
fom e saanmaud sy ] .n_una_.oﬁro._ Swd 093 PUT SGZ ‘963 9q O) PAUIMLINGPD e L}
PUt g-) ‘G- UONIDS 20w Buturewsas ay) 205 S21neea1d [PUIULID) 31 Kem dwes Ay uf

‘uondog Sutueedy (L)

$82 = *d

LSRUL = (992° — IN¥') 2631 + 899LI = *A

3y =2

(9930 - *2) 3631 + 89911 = *A

{¥IXN993°0- *2) 659 + 308 L/d(PI)LL + 6OI6 = °.

.v.m UONIIG 10} ‘SNY L ‘UONIN

Susmoyjog a1 10y Jutod Sunawrs 3y s pasn aq Aew uonds Suipadaid ays 10) parendped
0138} Z PUt A (Rulj Y ‘ABURYD UONEAI OU UIRILOD RIOIIDIN Suuiewas ap duig

‘¥-§ uong (9)

¥3S = 4

6016 = (861° — 993') 088 + $106 = ‘A

993 = Z pur 63§ = 4 '¥106 = *A Sumn

(8610 - *2) 088 + ¥106 = ‘A

A0TNBS1'0 — “Z) 3'3 + S6¥'G/108) b + 6309 = ‘A
st =12 6209 = 'A

12N eIl ]

$9€ = 2-696 = 'd

wd 3 = pp1/(£9)F M UONIILIOD UONRANT

*§-3 uonadg (5)

Vv XIGNZ4dV

;.;,:_,,,,c%__,gé:..‘ia.z.é
YN R TN i

S 995 = %d

9185 = {01X660° - B¥1') 65°9 + ¥8LS = 'A

W =2

Sied 995 1€ 985 = ‘A

{01) (660' - *7) 65'9 + 30%°1/:01) 61 + S8 = *A
(Bisd g9g)660° = ‘2 SEE¥ = 'A

-g'9'01-1-V AQEL woy ssorxey az5s adid g pue v puld “8nd g5 Jo

t-v
aanssasd Bunams € soj Z pue & Puy (4)9'9°01-1-V AQE.L W0 TaInmaly (eI |

‘Sisd ggg 81 Aunesaud Sunuers padaiiod AL od @) = PPL/EX LS
Y SI UL1IDLI0D UONEAID YL ‘Y ™ sad 3q £g 0 Sind ggg re Lisusp aBesase
(®)y'9°01- 1-v anfig ut 3asnd Kusuap [t 1} #2/G| 09 3 Wold 1UONDII0D) UONBANY

“yutod uondunf a3 01 dn pan st eL Mo Wamis (B0 A 3o
JieH ‘paapisiod st yied moyj auo A[uo ‘812ULEIN0D OM) Ul P yddns st Juale 2 dulg

*3-1 uons (¥)

Sind ggg = a1marg aBesaay ((P)g'9°01-1-y amdlg woig)
afanyomq Suun( AnMAUG IRWHUY aSuaay (§)

03 + (8365'0/003)

02 = 0L = Suidid w1 %

-Surdig w1 wauag newneg (3)

: 0 = ) + - x 0§) + (900" % 26) = ‘A
1 0 8265°0 = (600" x ¥3) + (¥010 ) s stuasaradt (1)

or us. %
oF WS,
oF YIS . %
oy WSt
or "Y3s . %Al
oF WS .1

uopnjog pAENIE)

SWA1SAS (0§ [ NOTVH




14084

14462
14839

15225
- 15561

15868
16146

17004

~1mel
17298

- 17417

17518
17603

S oise

s o
10485

un?

-11718-

SWA18AS (0§ NOTVH




Table A-1-10.6.6%) Halen 1901 2¢ 000 poig and 00 Nw/cu ft Y and Z Facters

2811
3709

4587
5443

6277
7089

7877
8642

9381
10095

1800

2720
3620

4500

766
1707

2629
3531

4413
5273

6112
6929

7722
8491

9235
9954

10647
11314

11953
12564

15148
13702

671
1614

2537
3442

4325
5188

6029
6848

4

575
1520

2446
3352

4238
5103

5946
6767

7565
8339

9088
%812

10511
11183

11827
12444

13033
13593

480
1426

2354
3262

4150
5017

5863
6686

384
1833

2262
3172

4062
4932

5779
6605

7407
8186

8940
9670

10373
11050

11701
12323

12918

13484

?

289
1239

2170
3082

3974
4846

5696

SWAISAS [0G | NOTVH




: ERE e T
1045 981 887 762
202 11 %20

8702 3618 3523
4383 4496 4408

M6 5360 5275
6289 6205 6122

711 7030 698
7918 .- - 7834 - 7755

8694 8617 8539
9452 9377 9302

10188 10115 10043
10900 10830 10760

11589 11521 11453
12252 12187 - 12122

12891 12829 12766
13505 13445 13384

14085 13977
14399 14344

15136 15083
15646 15596

172013 16972
17415 17376

17789 17753
18137 18108

L 0AT
708
262
828
.
962

=8

§EE

§E 98 23 2




s sa ap
§ 83 838

»
-
[ 2

400
3%
300
370
b o
350
340
330
320
310
300
200
280
27¢
260
250
240
230
2

852
1785
2702

3604
4489

5358
6209

7042
7856

8652
9425

10183
10918

11631
12323

12992
13638

14260
14859

SWALSAS {0§T NOTVH

V XIGON3ddY




- GA9R - 6499
o emms o emT
2446 7408
1847 7000
802 8169
8515 8486
879 8768
9027 9004
9232 oms
209 9398

9687 9676

9 9!

‘l'lbhb-l-l..m Halon 150) 2t 300 poig and €0 le/cu ft Y and Z Facors
l BB L 2 4 s L
-0 0 0
- 888 T 678 487

1% 1700 1609
2750 2685 B} MM

410 3330
i

4920 4850
8597 8532

7310 7200
ns T

8199
8874 8538

- 9873
10195 - 10182
10813 10302

_1041) 304002




Table A-1-10.6.6() Halon 1901 2t 300 peig sand 56 lhw/cu It Y and Z Faceens

195
1148

2059
2926

3747
4521

5247
5925

6552
7129

7658
8138

8572
8961

9308
9617

98
1055

1970

2841

3667
4446

5177
5859

6491
7074

7607
8092

8530
8924

9275
9587

0
961

0
867

1790
2670

3505
4294

5035
5727

6369
5961

7504
7999

8446

9208

4
[
772

1700
2584

3424
4217

4963
5660

6307
6904

7452
7952

8404
8810

9174
9498

5
0
677

1609
2498

3342
4140

4890
5592

6244
6847

7400
7904

8361
8772

9140
9467

9757
10012

10235
10428

10596
10739

10860
10962

0
581

7
0
485

1426
2324

3177
3984

4744
5456

6118
6730

7293
7307

8273
8693

9069
9405

SWILSAS [Q§T NOWH

V¥ XION3ddV




-
~

10148
10421

10661
10872

11055
11213

21040
e

11463
11560

sSWils’s 1061 NOTVH




L'9'01-1-y andyy
DISd-SIUNSSIUY TYNING 31

00¢ (174

SILATSIHA TYNINY 3L 54 SIILISNIQ MO4

INIVIAIA INNKIXYN TVDILIHOIHL

f— 13 1

JOVHCLS

9154 09¢

v,

aall U4
. 05

/i

L ]
L4 NJ/S8

/4

9VEOLS
9154 000

ol vl ~ -

Nt DS/035/S87- 3L VY 2141034dS

¥V XIONAddY

‘ut ut sawerp adid pasg ayp 51 g

2anssaxd ouew feunuga],
Y 1€ ) no/sqp Ul Ansuap Iy 1 4

I35 /3q| Ul 3i21 MO}} AzZOU Y I (Y SETELT) VY

W4 /30 x §9'5 = Andopan

:uonenbs Butmo(joy ay) wosy
Pa1endjed aq ued 1sd ur peay K1d0)aa 3y | *sjzzou Iy wosj juale ayp
a8aeyasip 01 sjqe(reae £3:3u3 ay) 03 AnqLHUd ued saunuenb yiog

-kdiaua peay
»:uoﬁ; 3 () pre (doip asnssaid aunadid 2ya 4q pavenopes L
-uenb 2y 61 s1y3) 2unssasd oneas oy (1) :s1sed om3 30 IGO0 .....uwwﬁ_.
-U0d 3q wnw amesaud eurund) ays ‘Jyqepieae £815ua ays uo spuadap
adid 10 ajzzou © wos; pafieyastp aq (jim Yorym s moy DUl

‘SIAIND MO[} I[ZZOU JO INSLIANORIRYD
offe s aumd Y jo adeys [esowdd oyj amssasd  [PuULA
[€101 $NSI2A e MOy :um:uua- adid pua-uado wnwixews parejnojed ay
SMOUS £'9°01-[-V 2inBid ‘9°9°01-1 w uaa8 uonenba xseyd-omi ayy
Jo sueawi Aq parejnojed A|jednai00y) aq ued aes mop autpadid wnwy
-XeWw Y1 “1aa1p ued adid pasy s yiym moy ap £q pajjoaucd
$1 2181 MO} I[2Z0U WNWIXEW 3y | ses Adseyonp wasks 3y) sjonu0d
¥ (g) put ‘paezey 3y ut souuews wnwndo ue ul JuaSe Y3 sAINQiAsIp
¥ (1) :p(ojom) s1 uonduNy 51| “ease piezey ay) o) Juade ay $I2A112P
PIYM 01Ip ewnn st azzou aBaeyosip ML 4'9°01-[-V

SWALSAS [0 [ NCTVH 001-vel




| ‘Juawulye pue uoisod sadoud 10§ PaNIYD 3q PEROYS $I|2Z0N (3

i -Ksessadau J1 paoejdas pue ‘uonelouNnIp o sudis
10§ PIIYD 3q pnoys Aoy ‘papisosd ase sjeas aqzzou 2134y, (P)

g , , ‘PILNNSGOUT. PUE 18D
| aae S30ULI0 P JEY) JWULIAIP 03 PIAP 3q PIRoys 9jION )

W , ! *porsoddns Ajaano 5 st Surdid ay
JRY) 338 01 PAUTWIEXI 3 PINOYS Yioq 10 sdens so ssafuey adig (q)
:!8._._3 Jo vu_-u_!—o Aue 30} pauswiexd 3q pinoys Suidig (o)

S P ‘saqzzoN pue Supdig g

AR P A -K1010€j97%8 §1 UOIIPUOD SN YN} SUIULIANIP
1L o paypagd 2q pnoys 33 'nsoddns ‘Sunaypesq saureruo) (q)

N P e ‘afewep fedurydoWw
1L 1] 2 u0w0L03 J0 33uIPIAS J0J PAUUEXD 3q PINOYS 11UIIICD (v
R PN PR | "usumuo) 3

Py ‘Bunsn
Z_Eeﬁ,g,ﬁ,v_gaﬁ.aa u.._.u,...uu=<,@

AL ”..s_._.ﬂ
) 01 0w Isnw jossuod Sunenide sy ( ssaputy
3 yons yum paddinba saureiuod fddns ayy woiy pa
Sunende oy Pim paresado 3q ﬂ:ﬁ_. (-1 ‘sapums
s ‘wx0q [od) womap Supesado fenuew iy ®)

) 61 2A0Ws 18w sjosuod Sugende

£ l._s 3ouepiodde ul 3q S
 SpoIaw 4] ‘uontpuod Liopejes
WIIIP 01 PP 3q PIILYs

B T

51 waks uonaaap A 31 (@)

suswsdinbg Lepxny 'y

sopzzopN pue Sudid g

“Aiddng By ‘g

‘waiskg uonendy pue uoNIINAJ ‘|

:01 uaat8 aq pjiroys uonuane senonsed uondsdsur fenuue ) uj

. -papuawnnodas ase fuedwod Sugjewur
10 JIMOENULW A YIM SIDENUOD 314138 senSay ‘PIPUALILOI
ase suondadsui [esauad wuanbazy azop “Ajjenuue iseaf e pardads
-ur Ajajdwod aq poys wasis SuiysmBunxa asy apus g

‘wonsadeuy (°11-1-V

s/B Sy = 39/5 | SHUD IS so4

SX%Rawen
egoe—u¢h==a= =§
§ R83%coces
OO ~NMD
il
:  MRaTHRMNE e R
mam=a®ne Bw

3

i |
Rawguygy Ny nepf wRWIIN
% oF ANpYS

moyg sunadsg wanqiny
gy o sany eyl ubwaq wamialgy

8'01-1-V IqsL

:
o

2
. |

"8°9°01-1-Y AqeL ut uand

. saves mopy wrjuguswi ) Paddxa sares moy autjadid usym pautene e

-20ua8 &1 moy) wapnqn] -saseyd sodea pue pinbiy a3 jo uonesredas
wasaxd Skﬂggwuo w1 supadid ays vt paanbas 51 mogy uINGIM a_._n_u
spiom 110 [if “moy supdid wnuqynbs Sutmp auasaid aq sasey

- sodea pue pinby g jo 2amixnu a.b.-uuonuoﬂ.u__- K1ewsadou

04 g'9el-i-v
SWALSAS [0G | NOTVH Z01-V3I

1 *3ourunsojiad pue uonenIfed moy wasis
I ,




*(e)§-3-V a1nisig uy umoys se panojd ag Azw syynsaa [eadL ] “ajqew
-WIEJUOU 3q O} PIIIPISUOD SI ARIXIGL Y1 “Juoy) Jwel  woddns
30UUED JIMIXIW ) J) ‘PAILANOE $1 3.mos uoniuS ue pue '1aqureyd
1831 ® Ul PIULBIUOD ST AMIXIW J1e /jaN] ¢ ‘Sikdwinseduws Suniaug uj

('9-1-g 22§) "sanbiuyda) Surpooy 7101 [euoniuaa
-40d Busn §)52) ULY) IANEAIRFUOD 10U 1EYMIWIOS ST 12wing dnd Iy
4&q pasnpord wieq "aes iaf1e| 1k §153) Ym pue spoyraw 1531 1210
Y j1am areduiod 03 UMOYS UG Sey POYIAW 353} Jawng dnd ay |

‘uon
-e11UI2U00 1aySty Yy saxinbax axyy rear L1aad ur paajoaut aq oy Ay
#1any jo Leare enuajod ay3 asneadq wnuuiw 1wadd g vl pasearout
3q pinoys uduad ¢ uey: $53) e Yoy 1019¢e) Kiages snyd rep uow
-ysinBunxa awey pansedy wawysinSunxd Jurely 0] PIsN Jou e
1061 uojeH udad ¢ ueys §33| SUOLENUIIULD =m_8a "SUOIRIIUID
-uod ploysaiys [eruswiiadxa o1 pappe s1 1010ej K1aes yuniad gz v
Do 0§ [ PUE Do 632 ‘Saumiv1aduIa) OM] 28 PIUTWIEXD 1€ §[aN] SNOHEL)

“IIMO[ S1 IAIYPIIYM ‘D6 (03 S0 ‘[oNy
a Jo witod Buyioq ayy mopaq D, g Arewnxosdde  pareaspy (3)

pue “1ayBiy st 19a3ydiym a0} 3y Jo utod ysepy dno
uado WISV 30qe Do¢ Areunxordde 10 ‘D6z uaquy (1)

saumesaduial om) e pauturexa ase spng pinbry (‘9-7-g
225) *(9) pue ‘() ‘(1) 'J9U W PaquINIP 1Y 01 seiuns PoYIIW
sowng dno e st JuawaInseIw I5IY) 10j PIpuIWWOsA smesed
-de ayj ‘womds SuysinBunxa iy e ur pasinbas Ajjemode uonen
-UIDU0D U 01 180D e Ajferaual vrep JwawysinSunxs awepy

"uonmoduwiod e /[ang JNAWGIYDI0Ms o , ‘fead Aupqew
-wieyy,, Y2 ¢ Juosy ey € jo uoneSedosd waiddns 01 uonenudu0d
wale paxrwasrd wnwitui 3y auuNp Yomm ‘miep Sunsaug (3)

‘[ong sematued v jo aurey v ysinSunxa o3 L1es5929u UOHENUD
~u0d Juale IY) JUILLIANIP Y ‘Brep JudwynnSunxa sweyy (1)

10§ 1 Uo{eH Juj paureiqo udvq asey miep juawysinBunxa jo sadfy
ARq 0oM] ‘s eJIng 20} nuswasinbay 1og1 uoltH ¢-Z-V

S01-v21 V XIONT44V

‘patdnooo Afjenuiou jou aq
01 PAIIPISUOI A1k YIYMm sease jo sapdwrexa are *-293 ‘swashs KB1aud
pasoppud ‘seare a8esors pinby ajqemnwey ‘suoners Lejax anemordiu
‘spuuny pue sfen aqed ‘seare aSeros adey onsuSew ‘mud>
sp10231 ‘spuess 1591 JuiBus ‘sinea ‘suroos duind ‘sasnoy-yPums ‘skeq
Duuojpuen se yons ‘[duuosiad £q pasia Ajjeuoiseddo e YoM
saoedg -Aourdnade 1oj papuarul st YoIYm BIIE UER S® PIULLP St BAIE
padn’ o Ajjeuwiou e ‘piepuess sy jo sasodind oy 104 ¢ 11-2-¥

‘sasapadosd AouaBiauwd 1adoxd ays pue ‘paumsse Sutaq sysu renpisas
ay) ‘puey e uonenys Jjads ayy 0y pargdde se swaisds aqepeae
JO suonenw pue sIFeIUBAPE YY) MI1Ad1 £[350]> 03 padu tefnonsed
ut 210§ AduaBiowa pue ‘1adnq ‘1auSisap sy awy jo pouad papudn
-X2 ue 10} uondaoid Ipnoid 01 pauldisap Ajjeuniou ue ‘puey IAYIO
a1 uo ‘si3pjuuds prepuess 1op sayddns sarepy -suoneoydde ures
-13 10§ 3AN3YY3 A[jeuondasxa ase 1nq sanuiw jo pouad e 10§ usnIAN
-01d apiacid Ajjewrou swasds JuysinBunxa g1 uoey -paredissip
sey 1afe ay) DUO U2 [ENIW A JO WDUILINIAL € 0) PEI| ued
(3113  pareas-dasp,, 10 ‘ysio) udfradexo ‘aainos yeay ‘aue ue 3-3)
321mos uontuBy Juasissad & duls saay jo sassepd e ui Juenodun £
-jenba st siy | “jauuosiad pauress Aq uonoe HuaBiowa aansayye mojje
03 aun jo pouad WIDYINS B 10] PIUTBIUIRUI 3G I 1Y) ING PIAAYOE
3q £juo 10u uONENUDUOD JuaBe 2anI3yJe ue 1ey) Juenodun st 3

yiom 15} [eaead £q
PIYsI[qeIsd UG [BIAUSS Ul sey pue ‘NP s st wswysinSunxa
10j pasnhal UOHEAHUIUD [BINLID Ay ‘santy pareas-daap tog ‘swed
pue spinby; Buiaoaur asoyy Apenotued ‘sary adhy-20epns Auew
1O} PIUIULINAP UIIQ SeY SIY], "PIA[OAUL [ELIJEW IQUISNQUIOD JO
ad41 ay1 uo puadap jjim pasnbas [og | uojel Jo uOnENURUD YL
utod uomuBiaz Ay mojaq pIdnpas
udq sey aumeraduid) wWNWIXeW ) |HUN UOHBRUIIUCD IANIIYJD
ue urejulew. osje 1snul 3] ‘deds paso(aud ue Ui PAILIO] SfEIANEW Iq
-SNQUIOd Ul $211 YsINBUNXI [[IM 1Y) [O§] UO[BH JO UOHIEUIIUOD B
dojanap o pauBisap s1 wsks Fuipooyj 12101 € ‘Jutodmara ueussopisd
e wold -sunsig Suipool] (w0 U0 uonTWIOJUY [EIFUID) [-3-V

‘Bunsa) 1ayye
uomMpuod  AQpuers, [BULIOU 0) PIUINIAL G PINOYS $IDAIP [V (q)
‘uonipuod Supesado sadoad ur a1 Loy 1eYy) 2ansud 01 (Iyqissod
anym) pareiado Ayenuews aq pnoys 53 ‘surreje Aeyuawaiddns
‘53622191 Jadwep ‘SIA[EA PAIDIUUOIINUI ‘SIHEIHII MOPUIM PUE 100D
*sayoums se yons siuauodwod Leiuawaiddns pue eipxne iy (e)

vamdinby Laepixny ‘y

SWALSAS [0g | NOTVR 1 V2l




ST'SLE + Dy = UAPY = )

O RRRAED = /A1 fpuenb png

() IS 08
, 4, ‘amendun = L
20} Jo WSwm senddow = MW

Ll goa) % “are uy ong Jo Iug JpqEusUIEY 1m0 = AT
,, ) .,., - ,, ' ” ”"W ,” ;+,,,

LNJOA PIFOPUD
y nd o] 12d "sqf ‘Aipuenb jang

. smopoy s s ayunj aamoylxa 12m6] o ananpe o passnbas

b ang wntmin 3,1, PN AP JO HUA| HQEUIIR]) 12M0] Hp) JO
araizad 03 soy 00 #1 panzey g ut 2uead a1y Jo Junows

3q Avw wopenuasued Suggmndunxa ap ‘vonippe uj

© 0 aenbapen -,.nl..-on:—:.-.un_.no autey
2313 2 jo ynsas & sv jutod ysey o Surgoeas woy ang
8104 23 Junasd 03 yiinous Loy 51 dwn waumnBurnxs
P 7 pue ‘mof APUIdNYINE 3q 01 UMOYS aq Ued [Ny
BI0A I3 J] JUNOIO OIUI UIYEI 3G SN 31J AP U PIAIOA
W009q ABWE YA SELIIBUL L3I0 PUE ‘AL A Jo UON
i ‘siodwa 1y 7P Jo uonexnmEns

PACH| AT YORM $a0) 0 ‘ganj snowes

AuBey s Ljony asows | 1| *JoNg [ERUONIPPE JO

 ylinonp pausene aq Ajqieod pynod wualle pue
w0 Jqemiwey ® * mBupxs sape usm

hyddns ut saluep ay g

/20 spinbyy jutod yeey ySiy qum uep

I

O mopeq komigm ey apu
i&%%.ﬁgﬁv .

S0 | -pasodsa (Apuauaspe
o uopenuacuey ponpey (3)

(. : .,....“;F.r, Wl et
T IR P ML ARSIV -t I F b ek ey

e e L
“» P nu i e , L

a1 (1) uodn spuadap uan8 © 30} uoNEIUIUVI Butas Hp 10
uontnuoued SulyanSunxs surey ap Susn uaamaq ANOYD M)

('9-7-g 225) *(§) ‘JoU U1 PIGUNIP [

 [eousyds © Supn panseows M §°Z-3-V IAGEL W NS AL

,HPUY,, ULIZ) 2P U ‘AqEuIuE]uou e anjea yead Lypqew
-urejj aq uey 13988 40 03 [nba wals jo sopENUGd JurnEIned
saanixIw Jre/j30j Iy ‘uopenuducd yead Liqewusy,, p pages
% £11130 BIY) YORYM 1€ UONENUNUO) Jualie Ay “Lanus sieaddenp
Agpeuy 31 un poonpau 1 aSuns Kgpqeasusey g ‘waks a1 0) pappe
f awr.s_.:a -ydead o Jo Ips puryy-1Jag 2 I¢ Umoys 9t JuIRnd
% W ou uym NSXD YPrym aBues Ly .

" ‘mopmwanad yead-Omqeemey) ol (9g-3y My
o NOIWH ANSOM INTI0A
oz ‘% W a o s 9 9 Z
T T T T T L T T
WNLYNINDL 3,88 Iv |
VD4 ALINGVIRW 1 4~oi
2enaL a7

1
£/
A




‘asaydsounte Lauy 3y 50 jeaowas aaiye uonyull snoauw
-uods 10} Aressadou |aaag 3 Mopq (e} 01 amesadwa A saened
sy ‘sButpunouins 01 s26v0] 1eay Uy §8I st uonepixo 4q paresouad
183y 219y Jutod 3y 03 ares uonaear ay) smoys sed aaut Ay | "seB uo
-ut ue s Sunayuerq 4q 1o ‘saren se yons ‘wnipaw Suiqiosqe 1eay
® Jo uonesydde Aq Apsaup soyare ‘aamwsadwiay PN} ayy Bupnpas
4q paysmnBunxa Ayensn aze sanyg 3y ], ‘1eau 07 armesadwa € Mo|
001 J¥ $1 DRLINS [0 Y3 UR|M 10 ‘PIWNSUOD UII seY [ang Jo uaSixo
JAqerear a jo [[e Jaynd udym A[uo usng 01 sasead a1y Suuapjows
v ‘wnpames jo sdeay urgus pue ‘amnf pue uonod jo sopeq ui Sydwe
"X3 10 ‘Nf3am Aueul 10§ uInq 01 INULUOI UEd sy Sunopjowss ‘mojs
fpwanxs g ‘saadoad uosngp £q pajjonuod 1 yonym ‘uondeas jo
1% 3 yBnoyy uaad ‘uaBkxo Y e 01 ySnoua 10y sutewas [Ing
P ‘Y], "3U0Z UONILA ) UIOL} $ITWO| JeIY JO N3 MO[S A3 51 Lo
-$nquiod Jo ad4) st jo ansuderey) ‘uonsNquIos Sutwey s se Juw
-yanfunxs aepaunur 0) 123{qus Jou s uonSNquId Buuapjowg
10 L35 [1M 3t ‘uonsnqriiod Sutiaplows jo adudsqe
P uf " 1061 UO[RH JO 5{3A moj yim paysinBunicd Apduacud st ‘aseyd
todwea ayd w1 11220 31 eNEI0q ‘UoNSNqUIOD Suzarery “yusod sare] swos
e s3wey oyt yealq pue ‘asy Suuapjouss  se ullaq Aew sfes Lpo
jo wid ¥ ur uontuS moauryuods ‘Ajarianuoy) “sassarSoad Bunuug se
sSu WS 2UK033q pue ‘uonsnquior Suyweyy se 1sexs Kew axiy poom
® ‘qduaexd 104 “13y10 ) 3| d Lew Suruing jo 3dfs auo ySnoype
..w_:.o,..:.ucou 0230 Apuanbayj saxny jo sadky om1 syl -uonsnquiod
" :Toﬂ... 10 Suuapjows, paje> unjo 51 1ane| Ay Jjrym ‘uonsnq
“wod Bupwieyy, se 03 Pasiajax Ajuourwicd st souLIO] Sy ‘[aNy JO ssews
P “UIALM 10 ‘JO 0ELINE IY) IE [INI0 UOHEPIXO YINYM Ut ‘13yI0uL
PUE {UONIMQUI0d JO 32IN08 JYy1 1k 0BNS [30) Ay Jo uopsoduiolap
30 Suneay wos; Suninsa sareS Ineion YoM ut ‘auo :sjanj prjos
U} In230 ue2 sy Jo sdhy oML STRHNCW PrIOS up SITg 3V

nEa Euasnpades o pappe 1suad gf Jo 01e; Aages wsopnpup (310N
*9-1-@ mpuaddy (p) 2y 338 130ud12)31 Jogd e

auedoig

auedapy-u

auny)

-.uuod_gu

uaplyg

' [oueyiy

1 azUag

9L oy

smmep lq % g
+'98) wemmn

Supnu 25 suopansows)) upeq 1451 sepey
STE3-V aeL

¥V XKINZ4dV

‘SuonenNuIN0 uliiop 10) §¢ wnwmw

€ 01 paseasdut aue sode) K1ages snjd uonesnuauod SuysinBunxs PaINtESW 400
‘9-1-@ Xppuaddy 39 520U S0 4 ¢

“SONPUOd

uare1adwal PAILAI]? 18 PIInSEIW $IIUILIIL Ul parsodar sanfea Jo aBesday

36= 60+ ) auedoyg
6= 80+ . undoy-u
8E= Lo+ ) aueyRK
8= i+ : audbipy
9= 80+ 3 fouetpny
0r= Lo+ ’ uzUIg
0y= Lo+ ’ uoRIY

moy 20184
Lyapeg
I IWMNYOA U} JfY W] BORRITION)

(unw Eu e 3,53 op)
awysnfupxy sweyy 05
svonenusouo) ulq 1051 WOH jo mswmdopaag
TTEITV NqeL

100" suedoyg
1100’ AuTyRW
11000’ ualospiy
9100 sunrday-u
0800° ausiyig
8100 loyoore Kipg
. aueyry
PIXCUOL UOITD)

pynsip uoqre)

auningos]

aueing-u

Loy |

(O.13) 2L PU® “wm 9°] e STV W} T
aapeopdxy 22m07] Jo % 43PV 0) paspabay (ang o Hpwend)
§3-V L

“suonENS jEnplalp
-ut 4q paambax aq few si010e) Ki1ages soreansy ‘paydde uaaq sey
g Jo 10108} K1ajes Arennqie ue yoiym o) ‘spanj [e13a 10§ saunuendb

a8y (-2-V 2AqelL "1010e) L1ojes neudordde ue £q papiap aq pinoys

anoqe pouluLiaRp se Kinuenb jonj s ‘seyded saordxs pazipenr
aean wiiw yonym ‘03332 uonesynens aqissod 10 JunoddE 01

SWILSAS [(C [ NOTVH 801-V2I




Bx/ew) (A1/6¥) aanyesadwn

g 3¢ sodes 1051 UOIH 10 MRS aypadg = §

8281, 3 ‘weq wuelo] [EImEN = 3

228 ‘aunl= L

(¢w) 298 33d 3 T ‘JWDIOA amopwg = A
(8/4ws) 238 33d Y T ‘ares uonEuIA = 1
4q 1usdsad ‘vonenudu0d 1061 uof*H = D
208 30d oq] ‘aves aSawpmp 10S1 vortH = ¥
, C MM

L 18-e-1o00s

— =

,,TﬂD

, !5——8.-!0&- 0P JO WIS 1AJE SWN uamB Aue |
“oRENUIVCD uanil ¢ dopadp R v!...wﬁ s alegmp |
p aind SupreIuc 2Ne0PUI un (s Suruuiiog :
,i , i ) mb !

‘suatisaueare rn-!—u.% —-o—:co.. a03 avesuad 1
w-ymq v sapwosd pue yuiodpuss jeonaioop
p swasudas w1 1061 UATH 1 uopesud |
O Sotuteus o Ut o sz t6/1061 | ysmposd aewinin 241 (E021eD

pacinere 3 ‘prvpuns sup jo sowdind 3 104
nesuau0d iy e sayeaB 1 oy my L -aa0ydsouns
# 1051 el awos padafut = 1061

\p 30 sBusuado feuss ySnonp ansopsd

oud soansd e ssouvis ¢ 0 ovadds =

> 240 Ut SUIUITWAL ABNIOA
u3ai$ v dogaaap o) paumb

2y} ‘3IAIM0IY ‘FBUI

: ySuy 3¢ pue ‘afawyomp wwale wo—x—»ﬁu uR INOYNM UIEITEU 0) WY
i -yup Ayyemsn pse sawd uneos

w0y “aAnIRINEUN Aqpenen # o213 pREN
“daop ¢ jo woummnBunxa 30 |ox1u0d 50} wANsAs 10§ UOTEH ¥ 30 aen

a—«um-on.& v uy -0y pareas-daap ¢ 10} nususasnb
T wuale ot 10pasd 01 padogaadp uq FEY neq uuy 06 *

-sa11 poreas-daap ynfunxa g Ul weuod
.un s vonadap Eumuo e 183%& sy -uonenys Arenuod X

;. uey ysmBunxa o3 NP 10U 1M sainsopua allze] uj sy RS
[ ‘spiomiagiou] -sones sanSny uey sowh Suryeos 1aSuo] pue suonen .

-u2dued uale syl pasnbas sones awnjor /ease Mo ‘Sa3l) PAEN
suswasmbas swn SuiyEos-UOHENUIU0D AP 13}

.,‘_ .._u UL JWN[OA o-.:o_!-u.u__. 01 ease 2oepns Sunwing AP Jo onel A
ey umOYs ATy ‘1131 vottH uafe sepiuis € Yyum -:oE_..R,_uu

-say) Suuaprowss WOy [EAOWII

b yeay ._.N mueyoows jueuodust ue §t uoneipry ‘dBuspunouns A
o) paie

rp Suiaq ueY) sapes ‘Aease POy ) Uy pIUIBI 3 o) spun
whp Sul
auswysmSunxa 10} 10§1 UoltH wasad 03

‘1061 wo[*H

| poos AWM

.co_._.u.__.o._ﬁ.._.a.__.a a1ardusod 30} ut

aeaipy u] -aBseyomp Suuogioj utws 01T B s05 pourniuew 1061

| uojep Jseosad g uey) S 14 poymmBuni Ajipeas u3dq Y nayed

PooM 3O RIS pUE (V1) samy quUD poos $20501830qE"] SIANIMIIPU(L
swn Junqud, ap pAed Agenen o1 awn WL -juaSe SummmBun

| -xa jo.uvoneaydde 21052 Supung uaq sey ¥ W JO pudy

i %a&fs:&r_ae&aesﬁg!saaasau:x_ﬁi

-apw gf uey swn Supyeos saluoy
SUOHIESUIIU0D By yomu annbas
usamaq suyy Suspup dseys 3303

o
gl 13
i

: oMU PHPIAIP A1E S22




«(w) "y ‘ansopud Ay Jo WARY {IB1AQ = p

“awn[oa
Aq waosad ‘aunsopud ut uoeH Jo UONENUIIUOD [ENIU] = %)

awnjoa £q pue ‘awn
uaalB Aue je aunsopud ut g1 UOBH JO UONENUIDUC) = )

:INEPUIWON

yBiay a1nsopaua ayy

Jo wrodpu a3 ysea1 01 deJANUL A 10} paimbax sum 21 (§)
. -Surxiw jedtueyd3i
Joj spword yaym msopud ue 0} Apennw 1waBe jo s0pIAAG

ue Bukjdde £q pauteIqo 3q UED YIIYM JwH UONINOIG AL [63)
*10%{ UO[EH JO UOREIIUIIN0D JULISUOD € UIEIUIBW 0)

1uale Jo sBreyosip PIPUNXI sNONUNUOD 10} panmbas ares 2y (1)

:Svnemopen
10§ spoypaw apwrosd suondss Suimoljo AL “PIPUIALWOIAI st ‘(uey
e yata *°8°9) sjuawod aunsopud Jo Burxt fediueyddw shonuly
w05 20 ‘awn uopdaroxd 1nua A noySnosn wafe jo afreyostp
Popuaxa 1\1d ‘Aressadou sy aumsopus ue jo suontod 1addn
a2 ui uondviord papuANxd AMYM -uonoatoad jo pouad papudxa ue
apwoid you s Kjjentut wwale jo asopiaso ue Sundafur Aduns yeq os
“Juade Jo SUONENUIIUOD BUISEIIIUL YILM SAHEIIIUL PIEAUMOP saAow
2PN AP YIWYM Je NEIIY -pardaroadun Larardwod aq [im aoeds
4addn ayy seasaym ‘uale jo uonNENUIIUOD SuysinBunxd jeutuo

Y AR UTRIUO0D [[IM 2DELINUL ) MO[q Joeds ay g -Buwuado

Y1 JO WONOQ Y} PITMO} IAOUL [[IM DAL Y ‘spaadosd aBexea)
| Sy ‘WE ysas) pue amxu wafe/ne A uIIMIIQ DdepAUL UL But
-wi10j “doy gt PIEMOY 1II[0D |{IM ANOIUI AP Suuaud are ysaig

! ‘asmsopoud ay3 ui uafie jo uon
-enU22u0d Y3 pue ‘frem ay ut Suuado I Jo uonedo] MY ‘Buyuado
ap jo ppim pue wizy ap uodn puadap s sSufuado ySnoys
oy R waBe Yorym 1k eI Y] -Suiuado suses sy YSnosy amsopud
ay» 0wt Burmoyy dre apwIno saySi ynm paoejdas Sulaq *a1nsojdud Y
JO 101G MOj 01 2sMixiw JuIBe /I JNATIY ) MOJIE (|14 Jinsopud E]
3 Ben ap u Suado Aue ‘310j313y |, ‘ANOPIUI AP Suipunouns
e o uep AnaeaB oyads 1ayBiy € sty YIYM AW ynafe are
ur U1 yMas ((1m Suipooy) (210} 10§ 3INO[OUI UL 0L palueyonp 1061
voeyy “sButuadQ 2ameoppuy ySnoiq L [0§1 UOITH jO 35EATT

n-w—-a- V XiaNddav -

‘qr gvg = (0IXS'¥2) = L A
29s/q1 §'¥3

__ (sLoiXseMega)
5991

_ (g§'0->-1X56X95°3)
5991

00001 .
oV css - 2-1X5-001X95°3)

L m - a-1) (O-00U)S
4 D

(2°6- d19e.L woly) Jo0L 1® qU/e} 958 = §
%'G=D

_ 09

00001 X 3

3 N2 000'01 = A

-338 1 Ul UONENUIDUNI WA G € mo_u>ov2v?=.=¢o._ —umm— =o_u=
jo Kinuenb pue ares adreysip I AgnI[ED ‘anuiw 12d saBuey sie
0M) UM PIIE[NIUIA ST YIIYM JINSCIUI Y 1O 000°01 ® uf :1 adurexy
‘anoqe PaqLIdsIPp
se sa|qeLeA 1910 "ois ‘aBreyasp Suddors 1ae sl = L
"aWInjoA
£q 1uad13d ‘981eyOsIP JO PUI JE UONEIUDLCD wady = °D
RIYM

.

298/13 12 §6§ =3

A oy
.—.d...-llUlO

:smojqoj se st diysuon
-2[31 JUIN-SA-UONIEAIUIIUOD 3Y) ‘paddons sy a81eysip 1wade 13y
(0-00US

“30 -

uonenba ay Aq uand 31 juafe jo uonenudd
-u0d uaAIB ® urerutEwW o 1essdIU Nel aBaeystp 1081 UoleH Y.L

SWALSAS (0§ 1 NOTVH ZI-val




D . o e

o

Bz ARk -0

-suoisuaunp Suuado pue 2.88!:,.

JO uodIUNJ € ‘D JO IHQELIEA 10§ Jwn) Suryeos oy 0 pastnbaz uon
“enuaou0> juale fentur g a1eja: (p) pue (2)(Q)5'6-3-V sumdyy

*21M802U3 AP Jo Swinjos s pue ‘Sur

.uado ap jo ppm pue 1Say ay ‘pazinbas Jwn uondaosd papun
-x2 32 uodn spuadap UOHENUIIUOD [ENILS AIEMII LY, “SINXI (|08
wafe jo vonenUINO0d WNWILIU paysiqersa-axd e ‘pousad uondn
-oxd paaisap Y1 3o PU s 1€ “1eys 08 Ajjentus papraosd w 1051 UOIEH
Jo asopsaso enbapt: uy  “SuiKijy [SNUTYIY PIA ANWPET

28/q] ¥9°0 = (¥) (91°0) = ¥

*3§-338/q1 91°0 = M/Y .?m..mm..m._ u.”.hn |

woag H(w g1 X w i y) yhy 13 9 Aq apm 33 ¥ 3u ,
3O [[EM U0 ‘2INIOIIUD UE U1 “joa £q 2 G JO UONIEIIUIIUOD © ULe)

-urewt o) pannbas ares dnoyew 1051 UofeH ) areroED) :apdweny

"1yS1ay Sutuado Jo sanfeA SNOLIEA JOJ ‘UNSOIIUD
2y Ul UONENUIIVI PALJ1dads € ureIUTEL O) pasmbas ypim Suruado
uun 1ad apes dnoyirws [gg1 uoeH @ B (B)§'G-2V anByy

-paureiqo n 3iE pue 1aSe jo Sunqw uiojiun Jey) Aem & Yore
up pafiseyonp aq i wale a1 -Suuado ap jo pim pue ...u.x_
) pue uonenuIHI Juale ap uodn 3ud = ares dnayews L
*31n80{2u3 a3 Jo Inp alexes o) N o> wnf yim yomm nes ¢

12 poppe Aenunuch st 1051 uoeH . “aSzewonq 1waly papeaxy

Em\r .zbr.m—l 01 [enbo Yyuersu0d NAwoad v = 9
‘() "y ‘Bumado Jo PPIM = M

“(gWW) ¢'1J “2INSOPUI JO NUNJOA = A

” , 338 ‘(B1ep
a,_.._u_._..:o_.i...oé,_s_.ss.._._?vﬁ.ﬁ%?:&nh

“(8Bx) 39571 ‘v1es 3Breyosp 1061 UofeH =
| (213 “SMOPUIM ‘S100p [EULIOU

. 105 99°0 o1 enbip pownsse) 130> BsEYRP 3YUO = A
R i () g Suwado oSy = H

; (S0 18°6) £299 36 = uoneIIIIE feuoneNALsD) = B

riL-vel

—omanr.

e b RN - 2 SRR R B S




12A-116

__HALON 1301 svsTEMS

Por Comt by Velume

Figure A-2.5.5(s). Extended discharge rate of Halon 1301 to maintsin con-

[

MALON 308 CONCENTRATION ,
Stant concentrations in enclosures with openings.
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INITIAL HALON {301 CONCENTRATION
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Figure A-2-5.5(h). Initiul amounts of Halon 1301 to produce & 2.5% residual
concentrition in enclosures equipped for mechasica mixing.
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