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A/
1.4, A/ \ Ne
\ Hazardous air pollutants HAPS Y T H
a X A r MO H
3y _A
141 EPA HAPs
I L~ EPA Al HAPs ¥~ 189
A 1990 Yy ~ EPA t L 17 187 r
0
' 187 A 3
T CAS Ne
5] Acetaldehyde 75070 GHO
S Acetamide 60355 GHNO
S Acetonitrile 75058 CHCN
S] Acetophenone 98862 GHO
2-9 2- Acetylaminofluorene 53963 GsHiNO
3 Acrolein 107028 GHO b
3 Acrylamide 79061 GHON
3 Acrylic acid 79107 GHQ
3 Acrylonitrile 107131 GHN
3 Allyl chloride 107051 GHCI
4- 4- Aminobiphenyl 92671 GH:N
Aniline 62533 GHN
o- Anisidine 90040 GHdN
Asbestos 1332214 Md(OH).Si-Q] -
Benzene 71432 GH
Benzidine 92875 GoHN
Benzotrichloride 98077 GHCl.
Benzyl chloride 100447 GHCI
Biphenyl 92524 GaHo
Bis(2 -
ethylhexyl)phthalate
H (DEHP) 117817
i ~ Bis(chloromethyl)ether 542881
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o] Bromoform 75252 CHBy
I 3CHr T 3-Butadiene 106990 CH
Calcium cyanamide 156627 CEN
P Caprolactam 105602 GH:NO
Captan 133062
Carbaryl 63252
H Carbon disulfide 75150 Cs
Carbon tetrachloride 56235 CcC,
Carbonyl sulfide 463581
H Catechol 120809 I 2-(HO)GH
Chloramben 133904 GHCI.NG
Y Chlordane 57749 GoHCls
Chlorine 7782505 d.
S) Chloroacetic acid 79118 GHCIO
2- S] 2- Chloroacetophenone 532274 GHOCI
Chlorobenzene 108907 GHA
Chlorobenzilate 510156 CGHQ
0 Chloroform 67663 CHG
Chloromethyl methyl ether 107302
CH Chloroprene 126998 CHCI
Cresols/Cresylic acid
(isomers and mixture) 1319773 GHO
o- Cresol 95487 GHO
m Cresol 108394 GHO
p- Cresol 106445 GHO
3 Cumene 98828 GH:Q
Z 4-D salts and esters 94757
LVES DDE 3547044 CGHd »
Diazomethane 334883
H Dibenzofurans 132649
I 2-Dibrome 3-
I 2-n -3 chloropropane 96128
H QG Dibutylphthalate 84742
T 4w T 4-Dichlorobenzene(p) 106467 GHCI,
3 3w 3 3-Dichlorobenzidene 91941 GHCI,
Dichloroethyl ether
H O (Bis(2 -chloroethyl)ether) 111444 CHCI.0
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I 3 3 T 3-Dichloropropene 542756 GHCL
Dichlorvos 62737 CHCI.QP
HO Diethanolamine 111422 CH:NG
N NH N N Dimethylaniline 121697
HO Diethyl sulfate 64675 CH.QS
3 3w 3 3- Dimethoxybenzidine 119904
H E Dimethyl aminoazobenzene 60117
3 3-n 3 3'-Dimethyl benzidine 119937 GHN
Dimethyl carbamoyl
H chloride 79447
H Dimethyl formamide 68122 GHNO DMF
T 1I-w T 1-Dimethyl hydrazine 57147
H H Dimethyl phthalate 131113
H Dimethyl sulfate 77781 GHQS
4 6-Dinitro -o-cresol”
and salts 534521
2 4n 2 4-Dinitrophenol 51285 GHNG
2 4w 2 4-Dinitrotoluene 121142 GHNQ
I 4-Dioxane (1" 4-
Diethyleneoxide) 123911
T 2-w I 2-Diphenylhydrazine 122667
Epichlorohydrin (I -
Chloro-2 3- epoxypropane) 106898
I 2- ¢ I 2-Epoxybutane 106887
3 S} Ethyl acrylate 140885 GHQ
S} Ethyl benzene 100414 GHo
o ° Ethyl carbamate
- (Urethane) 51796
Ethyl chloride
S} e (Chloroethane) 75003 GHCI
Ethylene dibromide
L 9 (Dibromoethane) 106934 GHBr.
L © 7 T 2w Ethylene dichloride (1
- 2- Dichloroethane) 107062 GHCl,
OH Ethylene glycol 107211 GHQ
Ethylene imine
(S] -3 (Aziridine) 151564
S] Ethylene oxide 75218 GHO
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(S] Ethylene thiourea 96457
"8 KW " I 1-w | Ethylidene dichloride
o - (1" 1-Dichloroethane) 75343
Formaldehyde 50000 CHO
¥ Heptachlor 76448 GoHCI»
E Hexachlorobenzene 118741
E Cr Hexachlorobutadiene 87683
E H Hexachlorocyclopentadiene 77474
E © Hexachloroethane 67721 CCls
Hexamethylenel 6-
I 6 H diisocyanate 822060
‘E Hexamethylphosphoramide 680319
Hexane 110543 GH.
Hydrazine 302012
Hydrochloric acid 7647010 HC
Hydrogen fluoride
(Hydrofluoric acid) 7664393 HF
Hydrogen sulfide 7783064 HS
Hydroquinone 123319
e Isophorone 78591
Y- r Lindane (all isomers) 58899
Maleic anhydride 108316
Methanol 67561 CHO
Methoxychlor 72435
Methyl bromide
- - (Bromomethane) 74839 CH Br
Methyl chloride
- - (Chloromethane) 74873 CH CI
o” T T 1z Methyl chloroform (1 ~ T
o - 1- Trichloroethane) 71556 GHCls
(S] t2-C Methyl ethyl ketone (2 -
- Butanone) 78933
Methyl hydrazine 60344 ChEN
Methyl iodide
h - (lodomethane) 74884 CH I
¢ h Methyl isobutyl ketone
- (Hexone) 108101
Methyl isocyanate 624839
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3 Methyl methacrylate 80626 GHQ MMA
e Methy! tert butyl ether 1634044
4 4 i~ 2 4 4-Methylene bis(2 -
b chloroaniline) 101144
Methylene chloride
H (Dichloromethane) 75092 CHCI,
H H Methylene diphenyl
~ MDT diisocyanate (MDI) 101688
4 4'-n H 4 4'-Methylenedianiline 101779 GaHN
Naphthalene 91203 GoH
Nitrobenzene 98953 GHNQ@
4- 4- Nitrobiphenyl 92933
4- 4- Nitrophenol 100027 GHNG
2- 3 2- Nitropropane 79469 GHNG
N -N N Nitroso - N-methylurea 684935
N N- Nitrosodimethylamine 62759 GHNO
N N- Nitrosomorpholine 59892
Parathion 56382
Pentachloronitrobenzene
1 (Quintobenzene) 82688
N Pentachlorophenol 87865 GHCLO
Phenol 108952 GHO
H p- Phenylenediamine 106503
@ Phosgene 75445 cod
Phosphine 7803512
Phosphorus 7723140
H Phthalic anhydride 85449 GHBrQ
Polychlorinated biphenyls
(Aroclors) 1336363
T 3-3 p I 3-Propane sultone 1120714
a-3p beta- Propiolactone 57578
3 Propionaldehyde 123386 GHO
Propoxur (Baygon) 114261
Propylene dichloride (1
3w 2- Dichloropropane) 78875
3 Propylene oxide 75569 GHO
T 2-3 to2- I 2-Propylenimine (2 -
3 - Methyl aziridine) 75558
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Quinoline 91225 GHN
Quinone 106514
2] Styrene 100425 GH
S] Styrene oxide 96093
2 37 8
2 37 8 Tetrachlorodibenzo - p-
H dioxin 1746016
rrz 2
rr 2z 2 Tetrachloroethane 79345 GHCl.
Tetrachloroethylene
(S] (Perchloroethylene) 127184 CCl,
Titanium tetrachloride 7550450
Toluene 108883 GH
2 4 H Z 4-Toluene diamine 95807
Z 4-Toluene diisocyanate 584849 GHNQ
o- Toluidine 95534 GHN
Toxaphene (chlorinated
camphene) 8001352
I 2 4- T 2 4-Trichlorobenzene 120821 GHCIs
I T 2: © I I 2 Trichloroethane 79005 GHCls
S] Trichloroethylene 79016 GHCE
Lo Z 4 5-Trichlorophenol 95954
6272 Z 4 6-Trichlorophenol 88062
LIS Triethylamine 121448 GHsN
I Trifluralin 1582098
Z Z 4-Trimethylpentane 540841
(S] Vinyl acetate 108054
(S] Vinyl bromide 593602
S} Vinyl chloride 75014 GHA
Vinylidene chloride (1
ZHL © 1- Dichloroethylene) 75354
H - r Xylenes (isomers and
- mixture) 1330207 GHo
H o- Xylenes 95476 GHo
H m Xylenes 108383 GHo
H p- Xylenes 106423 GHo
Antimony Compounds 0
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Arsenic Compounds
(inorganic including

arsine)

Beryllium Compounds

Cadmium Compounds

Chromium Compounds

Cobalt Compounds

Coke Oven Emissions

Cyanide Compounds

O H Glycol ethers

Lead Compounds

Manganese Compounds

Mercury Compounds

Fine mineral fibers

o] ol Ol o] o] ©of o] o] ©o| ©of o] o|] ©

Nickel Compounds

Polycyclic Organic
Matter 0

Radionuclides (including

c - radon) 0

Selenium Compounds 0

14.2 \/ HAPs
EPA 187 A 17y b 3 r ' HCB Cla HR 3
a A oaw a 3 A
a.
A % T MAC1mg/n ACGIH TIASTEL 2.9mg/f(1 ppm); TLV-TWA 1.5
mg/m (0.5 ppm) A ~ " h b 6 a a v [
N 17 FA ¢ w 0.06mg/M90mg/m*~ A ;120 180mg/th 30
60min’ T :300mg/n? ~ ~ :3000mg/mt A1 :
30000mg/in ~ W i3 G »p A
HC

>

w 0.003 mg/mA T



1.5

VOCs

NH

HS

Cl;

HCI

HF

GH

GH

CHO

GHCI

CHS

CHS

CHS

CS

GH

GHo

GHO

CHO

CHO

GH0O

GHQ

GHQ

GHQ

GHQ

<!

ChN
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H CGHN

GHN
8 o CHQ
9 C GHQ
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v
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( )l A
0 0 N Y b N b
A b No v ' n i L p3bw A
a Wa, 0DMa Ne " NDIR & " Ne
aj ~ i S FTIR & A& &) D

N DTLAS Ne &
( Differential Optical Absorption Spectroscopy

* DOAS)AT T FTIR: DOAS TDLAS
) 1B b ® ~ openpath” A | DOASYy 3
SQ@ 7Y " N@aw | "~ NOa T Qa " GH)a
" GH)a " CHO) "~ NH) r * DOAS "y

a a A

System Overview of a CEM Example

Emitter Emitter

Power
supply

Power
supply

L 4

Climate controlled shelter

LD500 Laser diode gas analyser
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T r QAR (diodelaser absorption spectroscopy DLASE Ne a
a D 3 Ne n T Ty A B a
a %o A a b nY A
No nondispersive infrared ~ NDIR W G r A
® 0F W ; H v R - (Lambert-
Beer) At ® wb T Fo i Y
¥ r A CACRCH I 7 N
worT 7 R S
A roo T v o A &
b P i A o Ty AW T
Y A NDIR r Ne Nbuw a %o r Ne -
~ CEMSYi ° TUNe A
VOCs - nr 6 Ld - # n
~ FID Ne A
2.1.2 Ne
3 " HAPS Ne b %0 SQ NQ u) N ubb
# HAPs a a - G Ne o 4B 0
- G Ne N G W Y1
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T A Ty ' o ~ FID" a
~ TCDa® © PID ~ ECDA Ab Ne
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2121
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9 ~ EPA 16 ¢ G A7 TRS, Ne © EPA 18 ¥ @
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G . " H Ne A T -
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ao

FID =z b Y v
A HW a A
” T 7 " N H
w o @ H” A7 AFID W
T2 M v a ‘ Tb
- 100- 100000~ 10-13g/s” b
T Ne ~ W 1-- 10° r nT (
C - ) W v G 0 A
FID Fn s M - v Lo
- a CGh H b il r adza . b A FID
- i~ b B’ r s Muw T T b A
FID . - a “ U L A
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T PID " G Ne W UV Ty b D A
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A/
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Y 14
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Species
acetaldehvde 1. 4-dimethyl piperazme methyl mercaptan
acetic acid 1.4-dioxane methy]l methacrylate
acetone ethane 2-methyl propene
acetonitrile ethanol morphalne
acetylene ethyl acetate mfnc acid
acrolein ethylamme nifric oxide
acrvlic acid ethvlbenzene nitrogen dicxide
acrvlondtrile ethylene mitrous acid
ATIMonia ethvlene oxide ozone
benzene ethyl mercaptan pentane
1.3-butadiene formaldehyde phosgene
butane formuc acid phosphine
butanol furan propane
1-butene halocarb-11 (CCI3E) propandcl
c1s-2-butene halocarb-12 (CCI2E2) propionaldehyde
trans-2-butene halocarb-22 (CHCIF2) propylene
butyl acetate halocarb-113 (CFCL2CF2CI) propvlene dichloride
carbon disulfide hexafluoropropene propvlene oxide
carbon monoxide hydrocarbon confmnm pyndine
carbon tetrachloride hyvdrogen chloride silane
carbonyl sulfide hydrogen cyamide styrene
chlorobenzene hydrogen sulfide sulfur dioxide
chloroethane 1sobutene sulfir hexafluoride
chloroform 1sobutanol 1,1,1 2-tetrachlorcethane
m-cresol 1sobutyl acetate 1,1,1.2-terachloroethane
o-cresol 1sobutylene tetrachloroethylene
p-ﬂ*egﬂ] i"]CI]_.‘.'I'E']l'E' toluene
cyclohexane 150propanol L1.1-trichloroethane
2-dibromoethane 1sopropyl ether 1.1.2-trichloroethane
m-dichlorobenzene methanol trichloroethylene
o-dichlorobenzene methylamme trimethylamine
p-dichlorobenzene methyl benzoate 1.2 4-mmethylbenzene
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1.1-dichloroethvlene methyl ether o-xvlene
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dimethyl disulfide methyl isobuty] ketone
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Species Species Species
1,3-Butadiene Formaldehyde Ozone
Acrolein Hydrogen Fluoride Sulfur Dioxide
Ammonia Isoprene Styrene
Benzene Mercury Toluene
Carbon Disulfide Nifric Oxide m,p-Xylene
Chlorine Nitrogen Dioxide 0-Xylene
Ethyl Benzene Nitrous Acid
*Compounds in bold are EPA Hazardous Air Pollutants (FLAPs).
UVYDOAS ¥ a I °
Pollutant Lower Detection Path
Limit (ppb) Length (m)
Ammonia 800 200
Benzene single digit ppb 500
Carbon Disulfide 500 5000
Formaldehyde single digit ppb 500
Nitrous Acid single digit ppb 500
Nitrogen Dioxide single digit ppb 1000
Nitrogen Oxide 240 200
Ozone single digit ppb 1000
Sulfur Dioxide single digit ppb 1000
Toluene single digit ppb 200
m.p-Xylene 10 500
o-Xylene single digit ppb 500
22223 Nocp @
\Y - W v~ A
v B~ v b v NeA
V b o7 gy v A
Y a A
22224 7 ¥ ev -- OPSIS AR500 |
DOAS " 200nm400nm UV DOAS ~ 2.5um15um  IR-DOAS n

N OPSIS AR520 | A
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® D WH™ ~ L OPSIS o ws L v
Y 2D [ Ty AAR500Ne N W@ Neody A
Y [ &H H™ - p Ne A D’ ,
W A Beer Lambert T Kv 'H  Ne 1 W
[ A T . Nob A
@ H~ 0 Tir T
®» A
OPSIS _ Ty A A% OPSINe N° YW % o
W e “a | ) " Wa s D H* ~ A
© AROONe n” y W © % A
1 OPSIS 3 P i p 1 A
NO 1,2,4-,1,3,5-TMB HF THC
NH; Toluene, Benzene H,0 NH,
Xylene, Phenol HC Br,
Styrene, HNO, CH, HxCy
Lc;r’ngzl’dcﬁngigsz Egz and others
0, S0,, NO,, NO, N,0
and others
uv IR
ARSZOSeries_
Wavelength ranges AR500 series AR550 Series
0F & @ uvia”™  dMIS) [ (IR) AUWe n
AR5005  200-500nm i Ne ~ ¢y~ b *  BTX a an T a
a C3 Cla Qa S&a N& A Ty WeNe NT” ¢ IR Y
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M
= .
SUKT 89 S g
FIE
200 400 1300 2500 & Ernm
Formaldehyde
BT Phenol
Ho Clz, TIOz
NO,NHg ) 2 SOQ,CI:SQ | :
200 300 400
HF CHa Mz
HzO HZI SOz [ m]
1300 1600 1900 2200 2500 A
QPSS DOASZ ik 5 H G by 08 F9 A - B k=0 A 5 55 vy 509k ~ s Bl a8 22 vl ot
Froeody FNOZARNC] #2547 38 Vi fs WL o ¥ R e Fuam o PR BAER A7 R 5 o)
AR00/520 Y T NHECza a a Cla HR HCL . M
t
r
Compound Max. Min. detectable Zero drift Span drift Span drift Linearity Max. length of Hardware
measurement quantities (500 m path, (per month, (per year, error fibre optic cable requirement
range! (monitoring path max. better than) better than) (of measure- (when measuring
(500 m path)® 500 m, measure- per month) ment range, several com-
ment time 1 min.) better than) pounds)”
AR500/AR520 Analyser
NO, 0-2000 ug/m? 1 pg/m? +2 pg/m? +2% +4% 1% 10m AR500/520
SO, 0-5000 ug/m? 1 pg/m? +2 ug/m? +2% +4% +1% 10m AR500/520
0, 0-1000 pg/m? 2 pg/m? +4 ug/m? 20 4% +1% 10m AR500/520
NO®@ 0-2000 pg/m? 2 pg/m? +4 pg/m? +2% +4% +1% 10m AR500/520
NH;2 0-500 pg/m? 2 pg/m? +4 pg/m? £2% 4% +1% 10m AR500/520
NO, 0-500 pg/m? 0.1 pg/m? +0.2 pg/m? 2% +4% +1% 10m AR500/520
HNO, 0-2000 pg/m? 1 pg/m? +2 pg/m? +2% +4% +1% 10m AR500/520
HF 0-2000 pg/m? 20 ug/m? +40 pg/m? +2% +4% +1% 10m AR520
Hg 0-2000 ng/m? 20 ng/m? +40 ng/m? +2% +4% +1% 10m AR500/520
H.0 0-100 g/m? 0.2 g/m? +0.4 g/m? +2% +4% +1% 10m AR520
Styrene 0-2000 pg/m? 5 pg/m? +10 pg/m? +£29% +4% +1% 10m AR500/520
s, 0-2000 pg/m? 20 pg/m? +40 pg/m? +2% +4% +1% 10m AR500/520
e 0-10000 ug/m* 50 pg/m? +100 pg/m? +3% £4% +1% 10m AR500/520
Formaldehyde  0-2000 pg/m? 2 pg/m? +4 pg/m? 2% +4% +1% 10m AR500/520
Acetaldehyde 0-2000 pg/m? 20 pg/m? +40 pg/m? +2% +4% +1% 10m AR500/520
Phenol 0-2000 pg/m? 1 pg/m? +2 pg/m? 2% +4% 1% 10m AR500/520
Benzene 0-2000 ug/m? 1 pg/m? +2 pg/m? +2% +4% +1% 10m AR500/520
Toluene 0-2000 ug/m? 1 pg/m? +2 pg/m? +2% +4% +1% 10m AR500/520
p-, m-Xylene 0-2000 pg/m? 1 pg/m? +2 pg/m? +£29% +4% +1% 10m AR500/520
o-Xylene 0-2000 pg/m? 10 pug/m? +20 pg/m? +2% +4% +1% 10m AR500/520
o-, m-, p-Cresol  0-2000 pg/m? 5 pg/m? +10 pg/m? +2% +4% +1% 10m AR500/520
CeHsCl 0-2000 pg/m? 5 pg/m? +10 pg/m? 2% +4% +1% 10m AR500/520
CeHaCly 0-2000 pg/m? 5 ug/m? +10 pg/m? +2% +4% +1% 10m AR500/520
22225 UVDOAS n © Ne

=¢

® UVDOAS n o Ne
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. Reported
Species Appt ox mate Detection Limit
near-IR 7 (nm)
(ppm-m)
anumonia 760, 1500 0.5-5.0
carbon monoxide 1570 40-1.000
carbon dioxide 1570 40-1.000
hydrogen chloride 1790 0.15-1
hydrogen cyanide 1540 1.0
hydrogen fluoride 1310 0.1-0.2
hydrogen sulfide 1570 20
methane 1650 0.5-1
nifric oxide 1800 30
nitrogen dioxide 680 2
oxygen 760 50
water 970, 1200, 1450 0.2-1.0
acetylene 1520
ethylene 1693
formaldehyde 1930 These compounds
hydrogen bromide 1960 are not commonly
: — - measured. thersfore
hydrogen iodide 1540 detection limits are
nitrous oxide 2260 not readily available.
phosphine 2150
propane 1400, 1500, 1700
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L D —
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supply

1
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Climate controlled shelter
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measurement quantities (500 m path, (per month, (per year, error fibre optic cable requirement
range® (monitoring path max. better than) better than) (of measure- (when measuring
(500 m path)t 500 m, measure- per month) ment range, several com-
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VOCs TiCs AQM
1,3 Butadiene 13-TZh Acetaldehyde A Ammonia a5
1,2.3 dicholorobenze 1.23-28% Acetonitile B Ozone EE-)
1,2,4 5-tetrafluorobenzene 1,245-ME% Acetylene ! Nitric Oxide —gikE
1,2,4.5-tetramethylbenzene 1,2,45-MEAE Acrolein FrieaE Sulphur Dioxide g ks
1,2, 4-trichlorobenzene 124-=5% Acrylonitrile AR Nitrogen Dioxide —HikE
1,2 . 4-trifluorobenzens 124-=8% Ammonia &
1,2, 4-trimethylbenzene R=-HE Carbon Disulfide “wEikE
1,3.5-trichlorobenzene 135-=5% Chlorine Dioxide (CI02) |—E{k&
1,3,5-trifluorobenzens 1,3,5-=8% Cyanogen & Other
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ZPD Position: 257 g8 5« <13 <12 <73 <36 <350e-3 <160
ZPD P-P: 4.08 volts 0
ZPD % Full Scale: 43.2 Ethylbenzene Chioroform Ammonia Benzene
gg: ﬁeg'- !‘g‘,‘: p-Xylene Carbon Disulfide Toluene Naphthalene
Gain: ;)xse. m-Xylene o-Xylene Styrene
Scans CoAdded: 297 < | i3
Scans Discarded: 5
FTIR SETUP =10l x|
Scans to CoAdd: 349 v HI €| AV El=2] bS] el fen )cx
scpetocouse || [F6 1u) ef>] Alviel>] #|i+] mlefis olof
Resolution: 0.5 cm-1 T— =
Round Trip Path: 2081 (|| & o3l A—-\,/\/ ....................................................
SITE e 000
Name: shp e e e Y e e R e e e A e e R S R R S s el
Site: coney Island ’E 114- ----l ....................................................................
City: Brooklyn s
State: NY & sryip U B
Sensor Dir: 90 deg 0.0
LN2 Controller: Disabl R Y : U
_VV?M'HT Frame: 1 11 21
| S Time: 12119 14: 15:42 o
4| | v [Ethyibenzene p-Xylene m-Xylene Carbon Disulfide o-Xylene | ~|
Ready [All operations stopped | 7
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Fil=  Edit

Wiew Setup  Contral

Tools  Analysis  Opfions

Winclow  Helo

MEERERDER RN

Fi199c16025 - O] x|
SIGNAL STATUS
Alarm:

Intarferngram: 353

Frame: 353 of 834

Time: 121799 00:52:17 Centra
File: 39c1602. dat

Data: [

Fi o

et | = |0 Hi|k| =] e=[Hydrogen Chioride =i EREIT ]

7P 0 Position: 257 Fatio:  detects /events
ZPD P.P: 2 83 volts RING ppky
ZPD % Full Scale: 59.6 1 £.50
Gas Cell: None 2 11.00
HEA noise: NiA 3 16.50
Gain: 2x 1 22.00
Scans CoAdded: 32
Scans Discarded: 0 I nvorage MDL
FTIR SETUP I Awverage Conc.
Scans w CoAdd: 32
Coll. Interval: 0 Sec I
Resolution: 0.3 cm-1 Maz. Conc. for
Round Trip Path: 440 m monitoring period:
SITE 55.97 pph in SE
Name: MR at 12116/99 20:46:38
Site:
g"tlfm [WWind Sector [fverage Conc. |Average MDL [Wind Secter [fuerage Conc. |[Average MOL
ate:
S i 30 o e,
LN2 Controller: Disabled NNE 0 3287 sSW 6.156 2241
WEATHER HE 4103 3.601 W 4201 2344
Temp:51.5 r,leg._ F EME G.445 a7 WS 4713 3.677
Eress_:;_tr? %ggf! '..1:“ Hy E 10.28 3.438 w 9275 5362
umidity: ESE 1201 331 WA L] 2,735
Wind Speed: 4.66 mph sE 2173 1733 MY 5283 2388
Wind Dir: SSE {148 + 11 deg) =S 2073 1.664 A 0 2812
[N ]
422 -~
B v 7 - v
- LT \j P H A
M1 o3 Ne Ne U
0 Hp ~ Hbp H
Ne Kk FH A
o o o o x .
A/ 0 Hb 0
o o o ~
U2 us A

602.rit

: Conceniration Rose

Chemical: Hydrogen Chioride
Frames: 1-034

Start Time: 1216/99 17.17:26
End Time: 12/17/99 11:26:20

164

>




4.3.2 b
oo Neo 3 3 ! r yi~
b - T i a. ax a
A HJ 169 A
. w = N A
/1 w y = ~ )
v - ) Ga ' z"
3 A
G "D ~ Mo Ne ~ # | L -
A
4321 €
- \' - [ M 'X r
Ne -~ 7 N ~ T ~ Ne H
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43.2.2 . v r

433 b
"7 Hop - 3 b A
4.3.4
- A - “a A
4.4 Ne
4.4.1
b 3 3 a A
Z

166













