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NFPA 11 Standard for Low, Medium, and HighExpansion Foam 2005
Edition

NFPA 13, Standard for the Installation of Sprinkler Systems, 2002 edition.
NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, 2001
edition.

NFPA 16, Standard for the Installation of FoamWater

Sprinkler and FoamWater Spray Systems, 2003 edition.

NFPA 20, Standard for the Installation of Stationary Pumps for Fire
Protection, 2003 edition.

NFPA 24, Standard for the Installation of Private Fire Service Mains and
Their Appurtenances, 2002 edition.

NFPA 25: Standard for the Inspection, Testing, and Maintenance of Water -
Based Fire Protection Systems, 2014 Edition

NFPA 30, Flammable and Combustible Liquids Code, 2003 edition.

NFPA 70, National Electrical Code, 2005 edition.

NFPA 72, National Fire Alarm Code, 2002 edition.

NFPA 1150, Standard on Foam Chemicals for Fires in Class A Fuels, 2004
edition.

NFPA 1901, Standard for Automotive Fire Apparatus, 2003 edition.

NFPA 1961, Standard on Fire Hose, 2002 edition.

IPS -E-SF-120 Off-Shore Installations Fire Fighting and Fire Protection
IPS -E -SF -140 Foam Generating and Proportioning Systems
IPS-E-SF-160 Co2 Gas Fire Extinguishing Systems

IPS -E -SF -180 Dry Chemical Extinguishing Systems

IPS -E -SF -200 Fire Fighting Sprinkler Systems

IPS-E-SF-220 Fire Water Distribution and Storage Facilities
IPS-E-SF-260 Automatic Detectors and Fire Alarm Systems
IPS-E-SF-300 Application of Breathing Apparatus in Safety and Fire
Fighting

IPS -E -SF -340 Fire Fighting Hose Box and /or Shelte

EN 13656:2004 Characterization Of Waste - Microwave Assisted Digestion
With Hydrofluoric
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Tank Diameter Minimum Number of Discharge Outlets
Flash Point Below Flash Point 37.8°C
m ft 37.8°C (100°F) (100°F) or Higher
Up to 24 Up to 80 1 1
Over 24 to 36 Over 80 to 120 2 1
Over 36 to 42 Over 120 to 140 3 2
Over 42 to 48 Over 140 to 160 4 2
Over 48 to 54 Over 160 to 180 5 2
Over 54 to 60 Over 180 to 200 6 3
Over 60 Over 200 6 3
Plus 1 outlet for each Plus 1 outlet for each
additional 465 m? additional 697 m?

(5000 fi2) (7500 fi2)
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Minimum
Hydrocarbon . . . .
L /minm gpm /ft Discharge Time
Type .
(min)
Flash point
between Y'Y,A°C
A\ o) Yo
and £°C (Veo°F
and \fo°F)
Flash point below
YV,AC
(Yeo°F)or liquids £ A 0o
heated above their
flash points
Crude petroleum A\ o\ YA
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Cone roof tank

| — Praduct
Compensator

Hose container
Foam sesling membrans

Foam inlet

Block valve

[Folded hosa)
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Discharge
Product Type Time

Stored Foam Minimum (minutes)
Hydrocarbons with Protein, AFFF, 55
flash point below  fluoroprotein, FFFP,
37.8°C (100°F) and alcohol-resistant

AFFF or FFFP

Flash point at or All foams 30
above 37.8°C
(100°F)
Liquids requiring  Alcohol-resistant 55
alcohol-resistant  foams
foams

Tank Diameter

Minimum Number of
m 1t Semisubsurface Units
Upto24 Up to 80 1
Over 24 1o 36 Over 80 to 120
Over 36 to 42 Over 120 to 140
Over 42 to 48 Over 140 to 160
Over 48 to 54 Over 160 to 180
Over 54 to 60 Over 180 to 200
Over 60 Over 200 6
Plus 1 outlet for each
additional 465 m? (5000
ft2)
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OpenTop Floating Roof Tanks
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Continuous seal

Top deck

Flexure Bulkhead

Bottom deck

Pantograph
hanger

Sealing
ring

oo b 5Lag) y9lid s (e S i (500350 4 bgape 55 1 uguad
2L oo (Tube Seal) 9.5 & 95 (g

Weather
shield

Top deck
Hanger
bar

Curtain
seal
Seal
envalope

Seal
support
fing

Resilient
urethane
foam

Bottom deck
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Stainless steal shunt

Support plate—]

Primary saal —

anvelops

Resiiant foam

Fuel level — |

Tank shell —

Bottom deck

- Bumpar

D50l b sl Chis (yj500 S0 s (60523 oo (195 50 Ll 9
9 >hb sy py® 4 Plastic Foam Leg powos <5 5l oolawl b Jigo (sayyo

Stainless
stesl
shunt

Plasfic-
foam log
secandary
sesl —

2ol 18 eolaiwl 590

Drain slots
max 8.5 mm
e in.) in
haight

10-gauge leam
darm 50.8 mm
(2in.) above

Heailiznt foam

Floating rood
" 4— top of pontoons

Boltem plate of tank
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Foam maker
discharge outlets

Fixed solution piping

Floating roof ey

.

Flexible hose
for foam solution



AV | s slay Ll slas ily ol Jaoll olesl :gran al>

Slrl) 69y i Y3l b 8233 0y Jgur NFPAN S Lelil 52l

Maximum Maximum
Spacing Spacing
Applicable | L/ Minimum Between Between
Seal Type | Illustration | min / g[;tn: / Discharge Discharge Discharge
Detail m" Time (min | Outletswith | Outlets with
Yodmm \Yinch
Foam Dam Foam Dam
Mechanical
A WY / Y oy Y Yo \Y Vi Y ¥o
shoe seal
Tube seal
with metal
B WX | oY Yo Y, Y fo
weather
shield
Fully or
partly
combustible C \Y,Y o0, Yo WY, ¥ ¥o
secondary
seal
All metal
secondary D \Y,Y o, ¥ Yo WY, ¥ fo
seal
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AA

Approved Foam dam
glscha.rge Foam maker (typical)
e Foam discharge piping
Tank shall

Floatirg root

DETAIL A — Top-of-saal application
Foam mﬂ@ abova mechanical shoa saeal

DETAIL B — Top-of-seal application
Foam discharge above melal weather saal

Combustible fabric or

mefal and combustible

fabric secondary seal
Foam dam

Foam discharga piping

davica

DETAIL € — Top-of-seal application
Foam discharge above secondary combustible
fabric seal, or metal with combustible fabric sections

Metal secondary seal
Foam dam
Foam discharge piping

DETAIL D — Top-of-seal applicaticn
Foam discharge above metal secondary seal
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Below Weather Shield Method

LIS ey 9 3 0 44l5S pogde 4 03,58 s (3 psd 4l b
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el (0350
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>l 4 ped 33055 Sl (6,500 g, «dgd odudgy (Weather Sheld) Jlso g
o) Sy 00,5 0 oamline 1y S )0 a5 wgSlar ot wales 121 (gayyo
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(Foum MakersLaupsd 3)ls Sy 5 a5 31 oot o33 oons 5 03,5 bl 355
55 Iy b Lk ool S 95 (5,555 s L s o
39 i (ol S35 dled o (3255 (Weather Sheld ,5) Jlas o) 90 diilaie 4

ASPIRATED
DISCHARGE - FOAM
RING PIPING
FOAM -,
MAKER
WEATHER
SHIELD
‘ \ VAL
p; 1 W - |r‘ I ‘

FOAM L = .
SOLUTION N
PONTOON |
ROOF . ;

FUEL



s sloedyshd g5 coslagSs bl wliles S Jsol ‘ A

L adsl 6o 125 oY pgd By og2md 9 Olyee i e JBly gz 5o
Below b3, 4 45 (Weather Shield) lg» g Of a5l cbsla> gy Lo
sl 00 o8l Las Al oo pgwge Below Weather Shield L Primary Seal

Maximum
Applicable Minimum Spacing
Seal Type | Ilustration | L/min/m" | gpm/ft* | Discharge Between
Detail Time (min Discharge
(Outlets)
. Yam (\Weft)
Mechanical | ot 0 e _Foum
dam not required
Tube seal
with more
thar:;zibrir)nm \Am (7o ft)
between top B Yo, ¥ 0,0 \o _Foam
dam not required
oftube
and top of
pontoon
Tube seal
with less
thar(‘;?nfr)“m Am (e ft)
between to C Yo, ¥ N Yo _Foam
oftube P dam required
and top of
pontoon
Tube seal
with foam
discharge \Am (Foft)_
below D Yo, f 0,0 \o Foam
metal dam not required
secondary
seal

45 (2o cnal ( SooX Dl (398 Jsazye gose LI L Bl
ol o oals lias s JS505.5 D gABLC g5 (6330 Sld w4 pgd
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Foam maker (typical)

oam digcharga piplng

DETAIL A — Below-the-seal applicalion
Foam discharge below mechanical shoa seal — no foam dam

152 mm {6 in.}
ar more

DETAIL B — Below-the-shield application
Foam discharge below metal weathar shisld
Top of seal 152 mm (& in.} or mors below top of floating roof

‘Waather shisld

Foam dam 305 mm (12 in.)
minimum height

i Foam discharge piping

Lass than
152 mm {6 In.) &
2]

Tank shell

DETAIL C — Below-the-shield application
Foam discharge below metal weather shisld
Top of zaal less than 152 mm (6 in.) below top of floating roof

Matal

secondary

sel B Foam discharge

pipirs
Altemative
3+ —————- arangement
Tank shedl 3
Seal L. Floating roof

DETAIL D — Balow-the-seal application
Foam discharge balow metal secondary seal

This feam application method is not acceplable if secondary seal is

constructed of any combustible labric saclions.
{Rafer to application above seal.)
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Open Floating Roof Foam Dam

Mote; iam height 1o be at least
50.8 mm (2 in.) above top of seal

Tank shall

Fabric zeal

Shoe

Ciraular darn

Floafing root

Drain slots
max 9.5 mm
(i im} in height
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Foam Handline for Seal Area Protection
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Foam Monitor for Seal Area Protection
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Covered Internal Floating Roof Protection

Automatic

tank gauge piping
Stap-on thief hatch
localed over sampla well
Optional overfiow vent —}

Paripheral roof vent/
inspection hatch

4.06 mm (%in)
.. ground cables —

Antirotation cable passes
) r i M ihrcugh fiing balted to
Automatic gauge floal well—als ¥ \ rim piate

Fim pontoans

Antirotation lug welded 1o floor

Floating roof seal

Vacuum breaker and actuator leg
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STORAGE
TANK \ FOAM

T CHAMBER
&I —— C—3 —

As;%lm'rlzn\

_-FOAMDAM —

& )
. INTERNAL
FOAM
CRURL FLOATING ROOF fotiion 7

- - - ————#DKEWALL - -

FOAM CHAMBER TOPSIDE APPLICATION
ON COVERED (INTERNAL) FLOATING ROOF TANK
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DEFLECTOR
FOAM CHAMBER '(-
AIR INLET
DA
TO OTHER FOAM CHAMBERS
2-1/2" FIRE TRUCK HWOSE CORNECTTON
DIKE WALL
"< TANK SHELL
SLOPE FOR m:m;:
\ '“'“_\_‘ —/

Sylailewl Sl glas oS cosl (Foam Dam) pgd o glas)l (Koo aiss
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Hydrocarbon Minimum Minimum
Type Fuel Discharge Application

Time Rate
Flash point between 100°F and 30 min. 0.10 gpm/ft.
140°F (37.8°C and 93.3°C) 4.1 L/min./m?
Flash point below 100°F 55 min. 0.10 gpm/ft.
(37.8°C) liquids heated above 4.1 L/min./m?
their flash points.
Crude Petroleum 55 min. 0.10 gpm/ft.

4.1 L/min./m?
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Foam
Fuel Protected Concentrate

Hydrocarbon

Flash point AR-AFFF
between Fluoroprotein
100°Fand AFFF

200°F (38°Cand93°C)
Hydrocarbon

Flash point AR-AFFF
below 100°F Fluoroprotein
(38°C)or AFFF

liquid heated above flash point

Crude Petroleum AR-AFFF
Fluoroprotein
AFFF

Application Rate
gpmift2  (Lpm/m?)

0.10
0.10
0.10

0.10
0.10
0.10

0.10
0.10
0.10

Foam Chambers
As Primary Protection

Discharge
Time

30 min.
30 min.
30 min.

55 min.
55 min.
55 min.

55 min.
55 min.
55 min.

-OR-

Monitors/Hand Hose Lines

As Primary Protection
Application Rate

apm/ft

0.16
0.16
0.16

0.16
0.16
0.16

0.16
0.16
0.16

Lpm/m?)

Discharge
Time

50 min.
50 min.
50 min.

65min.
65 min.
65min.

65 min.
65min.
65min.
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FOAM CHAMBER
(INCLUDED]

GASKET
(OPTIONAL)

THREADED FLANGE CONNECTOR WITH
STUDS AND NUTS [OPTIONAL)*

GASKET
[OPTIONAL)

STORAGE TANK WALL

SPLIT DEFLECTOR

; GASKET
(INCLUDED) (INCLUDED)

ORIFICE PLATE
(INCLUDED)

|
GASKET
(INCLUDED)

CUSTOMERS INLET PIPE
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Threaded Foamm Maker
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ORIFICE \

NPT (F) INLET —

NPT (M) OUTLET

o oS a0 9 by (s3lw dgamme b olKws (pols aods jahay
95 g0 0y (gjPee 00 AngT 3L 390 98 Sl ¢ i) S oy

223 Syl sbgSw cbili>

Loading Racks Fire Protection

Elgsl 6,5k slogSww Jols NFPA W olasliwl o)Ll )50 (5,05b (slogSw

L 5 g ol g &y 55 oy (25580 5 Lgosly 252

el (sl oot ol oylleal ly (slogs el Lol 0 3924e cyjle b sl
el 03905 iyme Jloinl oy 31 bl oy



VY| s gl lilys gles 2l el Jeolb olisl spran ol

el oo Al o laslewl ol )3 (65u5,L et sl cBla> (gl S jog5 90
NFPA\Y#,o QTrnL?d‘ OgyaS (sprinklerwaterFoam)g,J—‘agé Sl Sl g, @

SlSol (i 50 b9y el ogasys i Sl ool oo )|

JEOU PRV % O R PO FESON

L 9 Air Aspirating gl ISl b g o J5U 51 oolacwl ol ug, oyl
-2 o Non Air Aspirating (sl JJSoo ol

Sl g pgd 0plensS aie 4 00y Juate (8Sag) oo S ptaens (1
o3 i i i ey ] 44155 g o 0, sigal
e Sl sy 45 550 Sy Gyl s ol 525 A o
885 ey sples s B mgre St lgins 45 o)l Seilegs!
oyt 5 458 Sl 5] g A58 g3 iy U 5l
P38 gt (o Sliaawi 5l pgd Jslone ity d. 00,5 oo Gy ol 4 pgd
~3b aalss aslol Loyl Lawgs 4363 5 )35 (ol - 09 50 00l g 4l
odd JSis pgd 5l osliwl b (Deluge Sprinkler) 5ol S0l (6o pit
Aled oo (PO gy Nilodus au>Lis ngas.é PESWONI INEIPL SN

el (1059 e (Foam Water Spray System)pgd ol ! REIW
ol el 00 oo Ol ke 43 510 5 58 0,33lntS s 45 ) algy oS
9y G olabl Jole 4l (sl ol-pgd gyl (sla il 4 jgzme ot
L slse g i ol - ol a8 5113 bl 890 & bl oo (elans
led o o 25 IS0 ol oans

(FoamMonitors), gslo pgd jvg, @

1595 blis S bl cagm il 6,5 2ok i oble s, o
&5 Ol obml3l Ban.09) 0 )0 525 Byl o9 DL SBlbl g oyl wib 90
g adis Plug ()3 ojlaslila ey «(Canopy) o9l cdslis bl g,
g il 4255 5 6,5 2 65 5 Bl gl S
b g0 2385 oo &8lg ool

iU sl oolital b pgd oz (3bya ayung adses (lej JBla



5 Slassl ey 51ag s s Slies 5 ool | ¥

@rguate Slip i g (LoadingRacks) 5,.5b (sl S; L xSl gl 08 gle
108l o0 ) Jgoor €% & i slally lis sl (2w s

Minimum
. . . Discharge | ProductBeing
Foam Type L/min/m gpm /ft .
Time Loaded
(min)
Protein and
rotein an. 7,0 o, \F \O Hydrocarbons
fluoroprotein
AFFF,FFFP,
and
alcoholresistant A o,\ \O Hydrocarbons
AFFF
or FFFP
Consult Consult Flammable and
. manufacturer | manufacturer combustible
Alcoholresistant . L. .. ..
p for listings for listings \0 liquids requiring
0ams
on specific on specific alcoholresistant
products products foam
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Minimum Application Rate Minimum Discharge Time (min)
Type of Foam Class I Class I1
Discharge Outlets L/min * m? gpm/ft2 Hydrocarbon Hydrocarbon
Low-level foam 4.1 0.10 30 20
discharge outlets
Foam monitors 6.5 0.16 30 20
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Minimum Application Rate Minimum

Discharge Time Anticipated

Foam Type L/min * m? gpm/ft2 (min) Product Spill
Protein and 6.5 0.16 15 Hydrocarbon
fluoroprotein
AFFF. FFFP. and 4.1 0.10 15 Hydrocarbon
alcohol-resistant AFFF
or FFFP
Alcohol-resistant foams Consult manufacturer for 15 Flammable and

listings on specific products

combustible liquids
requiring
alcohol-resistant
foam
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FIRE HAZARD - Flash Point
4 - Below 73F

3 - Below 100F

2 - Below 200F

1 - Above 200F

0 - Will Not Burn

HEALTH HAZARD
4 - Deadly

3 - Extreme Danger

2 - Hazardous

1 - Slightly Hazardous
0 - Normal Material

REACTIVITY

SPECIFIC HAZARD
OXY - Oxidizer
ACID - Acid

ALK - Alkali

COR - Corrosive
Wi - Use NOWATER
ww Radiation Hazard

4 - May Detonate

3 - Shock and Heat
May Detonate

2 - Violent Chemical Change

1 - Unstable If Heated

0 - Stable
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Extinguisher Type Recharge Interval (Yrs) me“ati&;“ intarval
Stored Pressure Dry Chem. 6 12
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Carbon Dioxide 5 5
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NFPA\ wh‘zﬁ”m

Fixed-Roof (Cone) Tanks

Pontoon or Double-Deck Floating Roof Tanks

Foam OQutlets Under Floating Roof Tank
Seals or Metal Secondary Seal

Number Not applicable. Mechanical Shoe Seal.
Required 1 - For each 130 ft. (39.6 m) of tank circumference
(no foam dam required)
Tube Seal - Qver 6 in. (15.2 cm) from top of seal to top of
pontoon with foam outlets under metal weather shield or
secondary seal.
1 - For each 60 ft. (18.3 m) of tank circumference
(no foam dam required)
Tube Seal - Less than 6 in. (15.2 cm) from top of seal to
top of pontoon with foam outlets under metal weather
shield or secondary seal.
1 - For each 60 ft. (18.3 m) of tank circumference
[foam dam at least 12 in. (30.5 cm) high required].
Hydrocarbon | Not Applicable. 0.30 gpm. (12.2 L/min.) per sq. ft. (sq. m) of annular ring
Application area with foam dam or with foam application under metal
Rates weather seal or secondary seal. 0.50 gpm (20.4L/min.)per
sq. fi.. (sq. m for all other applications).
Discharge Not Applicable 20 min. - with foam dam or under metal weather shield or
Times secondary seal.
Polar Not Applicable Not covered by NFPA 11.
Solvents
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TANK DIAMETER

Feet

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

Meter

30.5
335
36.6
39.6
42.7
45.7
48.8
51.8
54.9
57.9
61.0
64.0
67.1
70.1
73.2
76.2
79.2
82.3

88.4
91.4

WATER FLOW RATE

WATER FLOW RATE TO PRODUCE 3% FOAM SOLUTION
TO FIGHT FIRES IN TANKS

Application Rate

0.16 gpm.Jft .

6.5 Limin./m?#

4598

5563

6621

7770

9012
10345
11770
13288
14897
16598
18391
20276
22253
24322
26483
28736
31081
33518
36047
38667
41380

Application Rate
0.25 gpm./ft? . 10.4 L/min./m?

MINIMUM QUANTITIES

7357

8902
10594
12433
14420
16553
18834
21262
23837
26558
29425
32444
35606
38916
42376
45981
49733
53632
57679
61872
66213

TOTAL WATER REQUIRED TO SUSTAIN

65 MINUTES OF OPERATION

Application Rate
0.16 gpm./fit* .
Gallon

79170

95796
114005
133797
155173
176133
202675
226801
256511
285804
316680
349140
383183
418809
456019
494813
535189
577149
620693
665820
712530

6.5 L/min./m?
Meter®

299
362
430
505
586
672
765
864
968
1079
1185
1318
1446
1581
1721
1868
2020
2179
2343
2513
2690

Application Rate
0.25 gpm.ft?. 10.4 LU/min./m?

Gallon Meter®

123760
149750
178214
209154
242570
278460
316826
357666
400982
446774
485040
545782
588998
654690
712858
773500
836618
902210
970278
1040822
1113840
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Name of Unit

Unit Symbol

Conversion Factor

liter

liter per minute per

square meter

cubic decimeter
Pascal

bar

bar

L
(L/min)/m?

dm?3
Pa
bar

bar

1 gal=3.785L

1 gpm/ft? = 40.746
(L/min)/m?

I gal = 3.785 dm?

1 psi = 6894.757 Pa

1 psi = 0.0689 bar

1 bar = 10° Pa

YAA
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» American Society for Testing and Materials, 100 Barr Harbor Drive, West
Conshohocken,PA 194282959.

= ASTM A 53, Standard Specification for Pipe, Steel, Black and HotDipped, Zinc
Coated,Welded and Seamless, 2001 .

= ASTM A 105, Standard Specification for Carbon Steel Forgings for Piping Applications,
2001.

» ASTM A 106, Standard Specification for Seamless Carbon Steel Pipe for High
Temperature Service, 1999.

= ASTM A 135, Standard Specification for Electric ResistanceWelded Pipe,2001.

= ASTM A 182, Standard Specification for Forged or Rolled AlloySteel Pipe Flanges,
Forged Fittings, and Valves and Parts for HighTemperature Service, 2001 .

= ASTM A 216, Standard Specification for Steel Castings, Carbon, Suitable for Fusion
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Welding fo High Temperature Service , 1998.

ASTM A 234, Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and Elevated Temperatures, 2001 .

ASTM A 312, Standard Specification for Seamless and Welded Austenitic Stainless
Steel Pipes, 2001.

ASTM A 395, Standard Specification for Ferritic Ductile Iron PressureRetaining
Castings for Use at Elevated Temperatures, 1999.

ASTM A 795, Standard Specification for Black and HotDipped,ZincCoated,(Galvaniz
ed) Welded and Seamless Steel Pipe for Fire Protection Use, 2000.

BoatUS Foundation: Life Jacket Loaner Program: http:/ /www .boatsafe.com /kids /
pfdfloat.htm

IEEE /ASTM SI 10, American National Standard for Use of the International System of
Units (SI): The Modern Metric System, 2002.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2002 edition.

NFPA 16, Standard for the Installation of FoamWater Sprinkler and FoamWater Spray
Systems, 2003 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2003 edition.

NFPA 59A, Standard for the Production, Storage, and Handling of Liquefied Natural
Gas (LNG), 2001 edition.

NFPA 70, National Electrical Code ® ,2005 edition.

NFPA 72 ® ,National Fire Alarm Code ® , 2002 edition.

NFPA 414, Standard for Aircraft Rescue and FireFighting Vehicles, 2001 edition.
NFPA 1901, Standard for Automotive Fire Apparatus, 2003 edition.

Personal Protective Equipment (PPE) Guide, Volume 1: General PPE, February 2003
http:/ /www .Ini.wa.gov /WISHA /publications /PPEGuide /PPEGuideVol -1 .pdf
SIKICH G.W, “Emergency Management Planning Handbook”, USA, 1996
KingR.,HirstR.,Evans G., “King Safety in the Process Industries” Great Britain, 1998
“EMERGENCY MANAGEMENT PROGRAM” http:portal.sfusd.edu /template /
default.cfm

“Emergency ManagementPlan”, Phttp : //www.gu.edu.au /ofm /emergencies /pdf/
em_gu_emergency_management_plan.pdf:Emergency

Environmental Protection Agency, Final Deck Fitting Loss Factors for AP-42 Section
7.1,February 23,1996.20. Courtesy of R. Ferry, TGB Partnership, Hillsborough, NC.
Planning , The Architects’ Handbook , Edited by E.D. Mills, London , First Published
1985, 10th Edition, PP. 293 -300

Time Saver Standards for Building Type , Edited by Joseph De Chaiara and John
Hancock Callender , Singapor , International Edition 1990. PP. 700-707.



YA | cdssle)lils slas ymily el Jeolb olesl :pran ol

http:/ /www firetec.ir

www.osha.gov /SLTC /personalprotectiveequipment /index.html A Short Guide to
the Personal Protective Equipment,

http:/ /www .appea.com.au /Publications /docs /HeightSafeGuide .pdf

Personal Protective Equipment Program: http: //www.des.umd.edu /os/ ppe /
program.html

http:/ /www .orcbs.msu.edu /chemical /programs_guidelines /ppe_program

Personal Protective Equipment (PPE) in Healthcare Settings:http://www.cdc.gov /
ncidod /dhqp /ppe .html

Personal protective equipment (PPE) : http://dir.qld.gov.au/ workplace /subjects /
ppe /index.htm

OHS Safety guides “High visibility clothing "http://www .workcover.nsw.gov.au/
Publications /OHS /SafetyGuides /hivisclothing.htm
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