1.3.6 Vertical Profiles of Average Air Temperature Gradient

Vertical profiles of average air temperature observed by the captive

sonde are shown in the following Figures,
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1.3.7 Frequency in Magnitude of Air Temperature Gradient

Frequencies in magnitude of air temperature gradient observed by the

captive sonde are shown in the following Figures.
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1.3.8 Vertical Profiles of Air Temperature in Upper Atmasphere

Vertical profiles of air temperature in upper atmosphere observed by

the low-level sondes are shown in the following Figures,
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PART 2 - AMBIENT AIR QUALITY MESUREMENT






2.1 Items and Methods of Measurement

2.1.1

(1) Measurement of Nitrqgen Okides at a Fixed Station

Measuring instrument:
: 265
0-200, 0~500, 0-2000 ppb Automatic switching

Model

Measurable range:
Measuring cycle :

Quantity of air :

Automatic nitrogen analyzer

one minute

250 ml/min

(2) Measurement by Monitoring Cars

Table 2.1.1 shows

Table 2.1.1

Specifications of Measuring Instruments

Specifications of Measuring Instruments

Heasuring inscrument Heasurable range Measuring cycile Sample air quanticy Recording
sutomacic 507 analyzer G - 1000 ppd J-minute cycle 40%) /uin Recorder
(Hodel-355) (continuous value},
printar, FO {lht value)
Automatic NOx anslyzer | & - 2000 ppb l-minute eycle 250 l/min Recorder
(Hodel1-285) (continuous value),
printer, FS (lht value)
Automatic CO analyzer ¢~ 20 ppm I~minute cycle 500 ml/min Recorder
(Zre) 20 - 100 ppn (continuous valueld,
prianter, FB {lhr value)
f-ray automatic SPM ¢ - 5000 yg/m3 Pulse count 18 1/min Recorder
analyzer (¥odel 180) (continuous value),
printer, FP {lhr value)
Aurtomatic HMHC analyzer G -20¢ ppm ¢ b-ninute cycle 1 1/min Recorder
{Model-712) {continuous value),
) printer, FD (lbr value)
Auromatic ozone analyzer| O - 1000 ppb 1-minute cycle 1.5 ifmin Recorder

{Hodel-840)

{continuous value),
printer, FD {1lhr value)

Anemometer
(Wps-102)

Wind divection:
R-5 540 degree
systen

Wind speed:

0.4 to 20 m/s

Continuous

Recorder
(continuous value),
printer, ¥D {lhr value)
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(3) Measurement of TSP and Metallic Elements
1) TSP Concentration by Particle Size

Measuring instrument: Andersen high-volume air sampler

Model : .Dylec AH~600

Method of size clagsification: Imertial force

Aerodynamic size distribution range:!
lst stage: >7.0 myu2nd stage: 3.3 ~ 7.0 4m
3rd stage: 2.0-3.3um, 4th stage: 1.1-2.0 um
Back-u=p stage: <l.lpgm _

Suction flow rate: 566 ¢ fmin (Equipped with a flow control

device}
2) Metallic Element Concentration by Particle Size

Measuring instrument: Atomic absorption spectro-photometer
Model Shimadzu AA-670
Range of wave length: 190-900nm

Photometric method : High-speed 2 frequency modulation system

with automatic gain control system

(4) Simplified Measurement of Nitrogen Oxides

1) Sampler
Measuring instrument: Gas pack

Measuring method : Diffusion samplers

2)  Analizer
Measuring instrument: Spectro photometer
Model
Wavelength range : 340-950nm

Spectronic 20-A

2.1.2 Measuring Points

(1) Nitrogen Oxides at a Fixed Station

Table 2.1.2 shows the name of the station and its address.

Table 2.1.2 Measuring Station for Nitrogen Oxides

POTNT ' ADRESS |
OFICINA CENTRAL OFICINA CENTRAL DE LA DIRECCION GENERAL DE
"REORBENACION URBANA Y PROTECCION ECOLGGICA
DE DDF (4F) DEL D. D F.PINO SUAREZ WO 15, COL. CENTRO,
DEL CUAUITEMGC,
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{(2) Measurement by Monitoring Cars

Tables 2.1.3 and 2.1.4 show the names and addresses of measuring

points.

{3) Measurement of TSP and Metallic Elements

Table 2.1.5 shows the names and addresses of measuring points.

Table 2.1.5 Measuring Stations for TSP and Metals

No. POLET ADRESS
OFLCINA CENTRAL | GFICINA CENTRAL DE LA DIRECCION GENERAL DE
1 REORUENACION URBANA Y PROTECCION ECOLOGICA
DE DDF  (4F) DEL D.D F.PIND SUAREZ NO 15, COL. CENTRO,
DEL CUAUNTEMOC,
TACUBA ESTACION TACUBA DE LA RED MONITORED
2 | ATMOSFERICD (RAMA)} DB SEDUE. LAGO CARDIEL
(SEDUE Nod Station) | NO 81, COL. ARGENTENA ARTEGUA, DEL, MIGUEL
H1DALGO.
SAN AGUSTIN ESTACION SAN AGUSTIN DE LA RAMA DE SEDUE,
3 AV. SANTA RITA ENTRE CALLE 94 Y 96 NUEVO
(SEDUE NaQ Station) | PASED, SN AGUSTIN, MUNICIPIO ECATEPEC DE
WORELOS, EDD. DE MEXICD
PEDREGAL ESTACION PEDREGAL DE LA RAMA DE SEDUR
4 CALLE. CANADA N0 83 COL. JARDINES DEL

(SEDVE Noi4 Station)| PEDREGAL, DEL. ALVARD DBREGON,

ESTRELLA ESTACION CERRO DE LA ESTRELLA DE LA RAMA
.| bE SEDUE, CALZADA SN LORENZD NO 312 COL.
(SEDBE No15 Station)] SN JUAN XALPA, DEL. IZTAPALAPA,

{42}

(4) Simplified Measurement

Table 2.1.6 shows the names of road jumnctions where measurements

mnitrogen oxides were conducted.
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Table 2.1.3 Observation Points for Monitoring Car (I)

PUNTOS SELECCIONADDS PARA EIL MUESTRED ATMOSRERICO
CON UNIDADES MOVILES

Point Nanme Division Adress
o AV, PAROBE VEA ESQ. RENACIMIENTO,
ROSARID . COL. UNEDAB ROSARID,
NUMERD: 1 (UNTBAD MEDICO | AVENIBA | BEE. AZCAPOTZALCO
FAMILIAR NO, 33
DEL 1MSS
(HFM-33))
' AV, INSURGENTES NET. S/K,
IND}OS VERDES | - . COL., RESTDENCIAL ZACATEXRCD
NUMERD:? {SUBESTACION AVENIDA | DEL, GUSTAVO A MADERQ,
© ELECTRICA
ACUEDUCTE DE
GUADALLPE)
o PROLONGACION BIAZ MIRON NO. 374,
KIGBEL HIDALGO ' . COL. ST, TOMAS,
NUMERD:3 (HOSPITAL DR AVEXIDA | DEL. MIGUEL HIDALGH,
LA MUJER DE
LA SSA)
CUEMAKRCO Jer, ESTACIONAMIENTO DE LA PISTA OLIMPICA DE
(CENTRO DE RE%0 VIRGILLIO URIBE,
KUMERG:4 | YERIFICACION AREA COL., CUEMANCE,
Y DIAGNOSTICO BEL, XOGCHIMILCO,
N0, 13)
CUAUNTENODL AV, CHAPULTEPEC ND. 104,
NUMERD:H (ESTACIDNA- AVENIDA ¢ COL. ROMA,
WIENTD METRO DEL, CHAUKTEKOC,
CUADHTERGE
: CALLE ATLETAS N0, 2
RUMERO:6 1 ESTUDIOS AVENIBA | COL, CDUNTRY CLUYB,
CHEREBUSEH DEL, COYOACAN,
ALTECA
LARAGOZA CALZADA IBNACIO ZARAGOZA ESG, LEON LOYOLA,
(CENTRD DE COL, TEPALCATES,
KUMERD:7 § VERIFICACION AVERIDA | DEL. 1ZTAPALAPA,
Y DIAGRUSTICD :
¥0.7
FZTAPALAPA AV, ERMITA PZTAPALAPA CASI ESO, MORELOS
NUMERNG: O {EXPLANADA AVENIDA | COL. SAN RIGUEL,
DELEGACION BEL. [ZTAPALAPA,
TZTAPALARA)
CENTRD X0, 2 COMONFORT NO. 383, ESG. PASED DE LA REFORMA
(CENTRO DE NET, .
NUMERUO: 10 | VERIFICACTON AVENEDA | COL, PERALVILLO
Y BIAGKOSTICO DEL, CUAUHTEMOC.
02
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Table 2.1.4 Observation Points for Monitoring Car (1Y)

PUNTOS SELECCIONADOS PARA EL MUBSTRED ATMOSFERICO
CON UNIDADES HOVILES

Point Name Division Adress
AV, VIA MORELDS EsQ, RAYON,
BCATEPEC CoL. CUAUHTEMOC,
NUMERO:11 | (UNIDAD MEDICO | AREA MUNICIPID ECATEPEC DE MORELDS
: FAMILIAR KO, 68 ESTADO DE MEXICO.
DEL 1MSS)
1.0 K. NACIONAL AV, EDUARDO MOLINA ESO. SN JUAN DE ARAGOR,
NUMERDG: 12 | (UNIDAD MEDICO | AREA COL. D. K. NACIDNAL,
FAMILTAR NO. 23 DEL., GUSTAVO A MADERO.
_DEL 1MSS)
A. OBREGON CALLE 10, BSQ. CANAR!OS, COL CRISTOD REY.
(SEGENDD DELEGACION, ALVARD OBREGON,
NUMERO:13 | ESTACIOD AREA
NAMIENTHO DE
LA DELEGACION
ALVARG OBREGODN}
AZCAPOTZALCO AV, 22 DE FEBRERG ESA. CASTILLDO,
NUMERO:14 | (EXPLANADA AREA COL. SAN STMON,
DELBGACTONAL DEL. AZCAPOTZALCO.
AZCAPOTZALCD) )
NAUCALPAN BOULEVARD MANUEL AVILA CAMACHD ESQ. JARDIN,
(UNIDAD ' COl.. SAN BARTCGLO NAUCALPAN, DE JUARRZ,
NUMERD: |5 DEPORTIVA AREA ESTADG DE MEXICQ.
CUAUNTENMGC
DBL THSS)
B.G. N PUENTE DE TECAMACACHALCO NO. 6,
NUMERQ:16 § (DIRECCIDN AREBA COL. GRALMANUEL AVILA CAMACHO
GENELAL MUNICIPTO NAUCALPAN DE JUAREZ,
DE NORMAS) ESTADD DE MEXICO
CENTRO MEDICO AV, CUAUHTEMOC NO, 330,
NACTONAL COL. BOCTORES,
NUMERD:17 | {UNIDAD DE AREA DEL. CUAUHTEMOC,
CONGRESDS. DEL .
CENTRO MEBICH
NACIONAL
FUJTYAMA CALLE FUJIYAMA NO. 144,
NUMERO: 18 | (ASOCIACION AREA COL. LAS AGUTLAS,
HEXICANA DEL, ALVARTG OBREGUN.
JAPGRESA, A.C.)
AGRICOLA AV, ROJO GOMEZ BSQ., SUR 12,
NUMEROD: 19 DRIENTAL | AVENIDA | COL. AGRICOLA ORIGNTAL,
(DEPORTIVA BEL, 1ZTACALCD
LEANGRO VALLE}
CENTROD WO, 5 AV. DE LDS 100 METROS BSQ, NORTE 19,
) (CENTRO DE COL. MAGDALENA DE LAS SALIYAS,
NUMERD:20 | VERIFICACION AREA DEL, G, A MADERO.
Y DIAGNOSTICO-
KO, 5)
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Table 2.1.6 Road Junctions for Simplified Measurement

No. -  JUNCTION
! . AV. INSURGENTES Y AV, SH. COSKB.
9 (10 CHURUBUSCO (CIRCUITO INTERIOR) ¥ MAGDALENA
WIXHUCA (BJE 2 OTE). |
3 GLORIETA METRD INSURGENTBS. (AV. CHAPULTEPEC Y AV,
INSURGENTES). o |
4 AV, REVOLUCION (CIRCUITO INTERIOR),Y AV.SN ANTONLO
(BJE 5 SUR) |
5 AV, UNIVERSIDAD ¥ RID MIXCOAC (CIRCUITO INTERIOR),
6 CALZADA DE LA VIGA ¥ RID CHORUBUSCO
(CIRCUITO INTERIGR).
7 PASED DB LA REFORMA Y MELCHOR OCAMPO
(CIRCULTO INTERIOR).
3 BJE CENTRAL ¥ PASEQ DE LA REFORMA CENTRO,
g FRAY SERVANDO TERESA DE MIER Y EJE CENTRAL.
10 AV, UNIVERSIDAD, CUAUHTEWOC Y DIVISION DEL NORTE
i1 R10 CONSBLADE (C.1).Y CALZADA DE LOS MISTERIDS,
12 OCEANIA Y TRARSVAL

2.1.3 Flow Chart of Analysis

Figures 2,1.2 and 2.1.1 show flow charts, respectively, for the
analysis of metallic elements in TSP and for the analysis of nitrogen

oxides by the simplified measurement.
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Sample

200mZ beaker
o——————— N0« HC1(1:4) 50m 2
heat hot plate fhr
filtration filter Ne5B

residue

‘heat

filtration

1

|

D5 - HC1(1:4) 20m £

hot plate 1(0min

-

! restdue l

]
filtrate ‘~

1

fiitrate

e

ot water

washing water]—w

concentiration

<———HUN0s {1+ 49)

fitl up 100m ¢

Atomic Kbsorption

Figure 2.1.1 Method for.Determination of Metals in Filter Paper
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Diffusion Sampler

wash
dry
—-——-—~ Absorption solution {0, 2mf
-
L sel up
48hr
[_ collect
NOx : NO.
e 11,0 4. 8me t—— Caler developper Hmd
stirrer \ stirrer
portion 2 mé leave alond  10ain
c——— (ysteine solotion |mé
stirrer ahsorptiometry 540nm

leave alone ™ JQmin

S
r~~wm Coler developper

stirrer
leave aton 10min
Labsorpliometry H40nn

Figure 2.1.2 Flow Chart of Simplified Measurement
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2.2 Results of Measurement

2.2.1 Nitrogen Oxides at the Fixed Station

Monthly summary of measurewent of nitrogen oxides at QFICINA CENTRAL
DE DDF is shown in Table 2.2.1. |

Figure 2.2.1 shows the time of day average councentration of NO, NOp
and NOx in each mounth. |

Figure 2.2.2 shows cumulative frequency distribution curves for NO,
NOp and NOx concentration. Both hourly and daily average values are

generally in accord with the logarithmic normal distribution.
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2.2,2 Measurement by Monitoring Cars

Table 2.2.2 summarizes the results of the measurement by the

monitoring cars.

The time of day average concentration of each item at each measuring

point is shown in Figures 2.2.3 through 2.2.10.
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Table 2.2.2 (2) Summary of Results of Air Quality Measurement
by Monitdring Cars
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Figure 2.2.6 (1) Daily Hourly Fluctuation of Pollutant Concentration
by Month Measured with Monitoring Car
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Figure 2.2.7 (2) Daily Hourly Fluctuation of Pollutant Concentration
by Month Measured with Monitoring Car
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Figure 2.2.8 (1) Daily Hourly Fluctuation of Pollutant Concentration
by Month Measured with Monitoring Car
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Figure 2.2.8 (2) Daily Hourly Fluctuation of Pollutant Concentration
‘ by Month Measured with Monitoring Car
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Figure 2.2.9 (1) Daily Hourly Fluctuation of Pollutant Concentration
by Month Measured with Monitoring GCar
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Figure 2.2.9 (2) Daily Hourly Fluctuation of Pollutant Concentration
by Month Measured with Monitoring Car
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Figure 2.2.10 (1) Daily Rourly Fluctuation of Pollutant Concentration

by Month Measured with Monitoring Car
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Figure 2,2.10 (2) Daily Hourly Fluctuation of Pollutant Concentration
by Month Measured with Monitoring Car
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2.2.3 Particle Size Distribution of TSP and Metallic Element Content

Table 2.2.3 summarizes the results of measurement, at five points,
of SPM (suspended particulate matter) concentration by particle sizes and
content of metalllic elements in each size.

Monthly values are shown in Tables 2.2.4 through 2.2.12.

Figure 2.2.11 shows monthly variation of particle size distribution
of TSP. _

Figure 2.2.12 shows wonthly wvariation of metallic element

‘concentration in TSP.
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Table 2.2.3 Particle Size Distribution of TSP and Metals
Sept. 1987 - July 1988

concentration (tg/m3)

lst row:
2nd row: concentration ratio to TSP (%)
3rd row!: concentration ratio to the total (%)
nag RIE (sm) SP NI PB " HA CA K AL
sx2-7.0] 62.99 0.0081 0,1207 09,0295 76 1.5753 2,5745 0.2984 1.2639
0.01 6.19  0.05 & 2.50 N ‘§.47 Tiloi
37.8 27.6 -12.9 23,2 2 2904 70.0 2B.2 58.2
3.3-7.0| 19.76 0.0054 0.0712 0.0130 0.0214 1.3657 0.4575 0,1748 0,2956
. . 1 0,03 0.36 0.07 0.11 6.9 2.32° 0.80 1.50
11.9 & 18.5. 7.6 16.2 20.3 25.s 134 14.5 134
OF 1CINA 2.0-3.3] 11.28 0,0942 0.0051 0,0621 11 0.0161 0,1706 0.3186 0.1050 0.1708
CENTRAL 0.84 0,05 0.5% ¢ 0.14 .51 2.83  0.9%  1.51
DE D. D. F 6.8 15.5  1%.3 6.7 & 15.3 iz 8.7 9.9 7.9
t.1-2.0} 12.s52 0.1144 0.0032 0.0710 18 0.0172 1.1080 0.0940 0.0759 0.1214
0.9% - 0,03 ¢,57 $ Q.14 8.85 0,77 0.61 0.97
7.5 17.%9  i0.7 7.6 3 16.3  20.7 2.6 7.2 5.6
1.1-0. 60.07 0.2349 0,0076 0.6089 18 0.0230 1,1397 0.2296 0.4032 0,3193
] ‘ 8,39 6.01 i.0% $ 0.04 1.90 .38  0.67 0.53
- 38,1, 362 25.8  65.2 7 2i.8 2.3 L2 3.1 147
& 166.62 0,65 0.03 0,93 13 11  5.36 3,68 1.06 2.17
0.4 0.6 0.4 3.2 2.2 0.é 173
222-7.0| 43,92 0.1409 0.0095 0.0511 1.6643 1.1621 0.1928 1.0649
§6.32 0.02° 0.12 3,79 2.65 0.4k  2.42
32,5 2iv2  26.4  1i.o 76.2 57.0  si.0  s52.5
TACUEBA 7.0-0. 91,33 0.5240 0.0264 0.4124 0.4630 0.6759 0,1B54 0,9652
_ G6.57 0.03 - 0.45 4.51 0.956 0.20 1.0%
67.5 78.8 73.6 B8%.0 2i.8 - 43.0  49.0 47.5
i 135.2% 0 0,05  0.46 2,13  2.04 0,38 2.03
. 6.0 0.3 1.4 1.5 0.3 1.5
tx3-7.0| 6B.90 0.0067 0.0453 1.1163 1.9329 0.4872 1.8629
0,01 0,07 i.62° "2.81 0.71 2.70
38.8 2.3 ti.8 63.5 5L.9  4z.0 33,9
SAN AGUSTEN 7.0-0. | 108.60 0.0161 0.3376 0.6425 1.5872 0,6720 3.6286
6.01 6,31 0,59 1.46 0.62 3,34
61,2 70.7 882 36.5 45,1 S8.0 4.1
N 177.50 0.02 0.38 1.76 3.52 1.16 _5.49
0.0 0.2 1.6 2.0 . 3.1
*32-7.0] 35.13 0.0083 0,0478 0.5027 1.1830 0.2364 0.9109
§.02° 0,14 1,43 3.37 0.67  2.59
33.5 32.64 1i.0 56.8 815  35.0 . 48.5
PEDREGAL 7.0-0. 69 .66 0.0171 6.3386 0.4861 0,7404 0.4388 0,9475
.02 .56 .70 1,06 0.63 1.39
66.5 &67.4  89.0 49,2  38.5 65.0 51.5
it 104.79 0.03 0,44 0.99 1.92 0.68 1.88
0.0 0.4 0.9 1.8 0.6 1.8
22%x-7.0| 123.37 0.0109 @,0911 1,0276 2.6317 0,4027 2,6900
0.01 0.07 6.83 2.13 -0.%33 2.18
42.0 54.8 20.0 23,1 69.4  4BL7  60.6
ESTRELLA 7.0-0. | 170.14 0.0090 0,3641 3.6195 1.1614 0,423& 1.7520
0.01 9,21 3,13 0.48 0.25 1.03
58.0 45, 80.0 7.9 30.6 s5i.3  39.:
3t 293.51 0.02 0.46 4.65 3.79  0.83 4,46
0.0 0.2 1.6 1.3 0.3 1.5
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Sept. 1987
to TSP (%)
concentration ratio to the total (%)
TAL
0.14 D.67
3.3 199
3.33  0.57 0.44

7.8
3.0

)
1.99

-

concentration ratio
9 0.25%4 0.0t89 0.0870

concentration (ug/m3)
MN NA
.11
$.6
0.24 0,09 0.86
0.2°" 0.1 0.8

.
H

Ist row:

2nd row

3rd row:
PB

0 G.89
0.8

KI

FE IN
2.48 . O.4B
2.2 O.4

1

O

3
2

1

5P
40.96
11.7
111.49

27.46}0.5
41.01100

it

*x%-7.0
3.3-7.0
1.1-2.0

RE (#e)

+%%-7.0

Table 2.2.4 Particle Size Distribution of TSP and Metals

il

0.12
Q.2
0,55

0.4

0.06
0

C.1
0.11

0.1

0.562
Q.9
1.07

0.8 .

[
0.0
0.0

Q.04
0,01
6.03

0.0

0.0065 0.0
100.0

0.0

3 0.0
0.0
0.0
O

3¢
25
5
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Table 2.2.5 DParticle Size Distribution of TSP and Metals Oct. 1987

1st row: concentration (ug/mB) )
2nd row: concentration ratio to TSP (%)
3rd row: conceantration ratio to the total ()

B&E 18 (nm} spP FE N NI P8 v MN NA CA K AL
sas2-7.0 77.31|12.7511 0.16465 0.0 0.108B4 0.0 Q.04946 0.2287 3.0726 0.24684 0,.8084
3.56  0.22 0.0 0.14 0.0 0,06 0.30 3.97 0.35 1.04
Lb . 6| 67.2 346.5 .0 14.2 Q.0 48.8 9.7 83.4 67.0 56.9
3.3-7.0 22.0L2]10.2609 ¢.,.0 Q.0 0.0197 0,0 0.0117 0.0 0.1916 0.0 0.2384
. 1.16 0.0 0.0 0.0% Q.0 0.05 0.0 0.85 0.0 1.06
12.%9 &.h 0.0 0.0 2.6 0.0 11.5 0.0 5.2 0.0 16.8
QFICINA . 2.0-3.3 10.06j0.3634 0.0784 0.0 0.076% 0.0 ¢.0141 0.0 Q.0834 0.0 0.1130
CENTRAL 3.61 0,78 0.0 0,76 0.0 0.14 0.0 .83 0.0 1.12
DE D. D. F 5.8 . 17.2 0.0 10.1- 0.0 13.9 .0 2.3 0.0 8.0
1.1-2.0 9.61[0.1593 0.0 0.0 0.0523 0.0 0.0062 0.0581 0.0177 0.C 0.0924
1.66 0.0 0.0 0.54 0.0 0.06 Q.60 0.18 0.0 .96
5.5 3.9 0.0 0.0 6.9 0.0 6.1 20.3 0.5 0.0 6.
1.1-0. 54.08/0.5619 0.2115 0.0 0.5059 0,.0183 0.019% 0.0 0.3167 0.1320 0.14677
1.04 0.39 0.0 Q.94 0.03 .04 0.0 0.59 0.24 0.31
31.2} 13.7 46.3 G.0 _66.3 100.0 19.6 Q0.0 8.6 33.0 11.8
it 173.48 4.10 Q.44 0.0 0.76 0.02 0.10 0.29 3.68 0.40 1.42
: o204 0.3 0.0 0.4 0.0 0.1 0.2 2.1 .2 0.8
r2e-~7.0 4£8.0110.33920 0.0212 0.0 G.0270 0,0 20,0357 0.0 1.5506 0.1168 0.6472
.71 ' 0,04 Q.0 .06 G.0 0.07 0.0 31.23 0.24 1.35
39.21 16.5 2.3 0.0 7.4 0.0 37.3 0.0 47 .6 77.8 &60.3
TACURBA 7.0-0. 74.61(1.7112 0.2059 0.0 02,3384 0.1468 0,0599 0.0 1.7102 0.0334 0.42466
2.29 0,28 0.0 0_45 4.20 0.08 0.0 2.29 Q.04 0.57
60.8| 83.5 90.7 0.0 Q2.6 100.0 &2.7 0.0 S2.4 22.2 39.7
i 122.42 2.05 0.23 0.0 0,37 0,15 0.10 0.0 3.26 0.15% 1.07
1.7 0.2 .0 0.3 Q.1 0.1 0.0 2.7 Q.1 .9
Tazx-7.0 31.40G)0G.766% 0.0 0.0 0.0193 0.0 0.0206 0.0532 0.8689 0.0887 0.4058
- 2.hb ¢.0 .0 0,06 a.0 0.07 0.17 2.77 0.28 1.29
. 52.01 32.5 0.0 0.0 5.8 g.0 Lé.1 24 .6 43.7 100.0 48.1
SAN AGUSTIN 7.0-0. 29.0131.5925 0.0 0.0 0.2629 0.04%6 0.0241 0.1629 1.1180 0.0 D.4372
5.49 c.0 Q.0 0.91 0.16 0.08 0.56 3.85 Q.0 1.51
4B.0) 67.9 0.0 0.0 3.2 100.0 53.9 75.4 56.3 0.0 51.9
HH 60.41 2.36 0.9 ¢.0 0,28 0.05 0,04 0.22 1.99 0.09 0.84
3.9 0.0 0.0 0.5 0.1 0.1 0.4 3.3 0.1 1.4
+x2-7 .0 53.6212.1679 0.0 0.0 0.0790 0.0437 0.0341 0.0 1.6685 0.127% 0.7698
4,04 0,0 0.0 0.15 0.08 0.04 0.0 3.11 0.24 1.44
43.01 S54.4 0.0 ¢.0 11.0 35.9 49.9 0.0 61.9 100.0 71.4
PEDREGAL 7.0-0. 71.1011.8166 0.0 0.0 0.6421 0.0781 0.0342 0.0651 1.0284 0.0 £.3083
2.55 .0 0.0 0.90 .11 0.05 0.09 1.45 0.0 0.43
57.0] 45.6 0.0 Q.0 89.0 6401 50,1 100.0 38.1 0.0 28.6
it 124 .72 3.98 0.0 0.0 0.72 0.12 0.07 0.07 2.70 0.13 1.08
3.2 0.0 0.0 Q.8 0.1 ¢.1 0.1 2.2 0.1 g.9
t}t—?.o 115.71|3.2461 0,0128 0.0048 0.0959 0.0 Q.04L85 0.6675 3.2983 0.4791 0.8952
2.81 .01 0.00 0.08 0.0 0,04 0.58 2.85 0.41 Q.77
£8.5| 72.0 1.3 100.0 11.1 0.0 59.8 100.0 70.7 80.1 &4 .2
ESTRELLA 7.0-0. 122.75]|1.2650 0.9978 0.0 0.7643 0.0993% 00,0326 0.0 1.3667 0.1192 0.4L9%90
1.03 0.81 Q.0 Q.6 0. Q.03 0.0 1.11 Q.10 0,41
51.5] 28.0 98.7 0.0 88.% 100.0 60.2 a.0 29.3 19.9 35.8
it 238.46 4.51 1,01 0.00 0.86 0.10 0.08 0.67 L.b66 0.60 1.39
1.9 0.4 0.0 0.4 o.¢ 0.0 0.3 2.0 0.3 0.6
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Table 2.,2.0

Particle Size Distribution of TSP and Metals

1st row: concentration (ig/m3)
2nd row: concentration ratio to TSP (%)
3rd row: concentration ratio to the total (%)
i nIE (pan 5P FE N NI FB v MN NA thA K AL
vve 7 0| 89.5412.5643 0.2466 0.0134 0,1304 0,0352 0.0386 0,5377 5,8556 0.2920 1.7198
3789 .28 ©.01 0,15 0.04 L04 0,80 &.54 0,33 i.92
44.3| 8.5 20-2. 3.3 1i.8 .28.9 42.7 -80.9 79.2 . 411D 7.0
3327 00 24.48|0.2776 0.1669 0.0 0,0888 0,013¢ 0.0125 0,0217 0.7790 0.0956 0,3506
it13° "5.s8 0.0 5.3 b.06 0.05 0,00 3.18  0.39 1,43
_ t2.1| 8.4, 1i3.s 0.0 .6 1i.4 . 13.8 . 16.5 1374  13.7
OFICINA 3 oo3.3] 12.0110.1626 0.1894 0.0025 0,1068 0,0072 0,0125 0.0530 0,2995 0.0662 0.1899
CENTRAL : 1.35 1.58 H.,02 0.89 0.06 0.10 0.44 2.6% 0.55 1.58
DE D. D F 5,91 &.9 15.9 11.6 2.6 5.9 13.8 8. 4.1 2.3 R
1.1-2.0]{ 12.76|0.0884 0.2169 0.0 0.1156 0.0081 0.0083 0,0 . 0.0 6.0541 0,0938
5.69 i.70 0.0 0,91 0.06 0.07 0.0 3.0 G.42  0.74
6.3 2.7 7.7 g.0  i0.4 .. 6.7 §.2 9.0 0.0 7.6 3.7
1.1-0. 53.1610.1911 0.4037 0,0056 0.8676 0.0574 0.0184 0.0524 0,4566 0,2048 0.2111
a3t Yotdl! Yo%er” Viloe 6.09 6.03 D.08 @ 0,72 ©.32 0.33
11.3| 3.8  33.0 24.0 &b.2 4F.1  20.4 7.9 i.5 287 872
3t 304.95]  3.30 1.22 - 0.02 1,11 ©0.12 0,09 0.66 _7.39 0.71  2.57
174 0.4 0.0 0.5 0.1 0.0 0.3 3.7 0.k 173
vve.7.0l 50.9910.6122 0.0897 0.0 .0.0851 0.0178 0.0225 0.0513 0.7415 0.1400 0,9638
12267 T0.18 0,0 6.3 "6.03% 0,04 0.i0 1,45 Q.27 i.89
39.8] 4756  18.6 G0  13.4 14.B  43.2 . s7.1 36.2 338 5.9
TAGURA 7.0-0. 77 57]0.6726 0.3923 0.0 . 0.5481 0.0879 0,0296 0,0385 1.2741 0,2B70 0,7933
. G.87 -0.51 0,0 8771 B8.11. 0.04 0.05. 1.65 9.37 1.03
60.2| 5.4  8i.4 6.0 B8b.6 BI.2 54,8 42.% &3.2 &i.2 45
3 128.26| 1.28 0.48 0,0 0.63  0.11 0.05 0.09 2,02 0.&3 1.7&
1.0 0.4 0.9 0.5 0.1 e.0 0.1 158 0.3~ 1.4
avi s ol T o1 851.064% 0.0982 0.0097 0.0809 0.0125 0.0277 0.7288 5,6766 0.2322 1.1818
1119967 Y6011 Té.o1 0,09 6.01° 0,03 0,79 6,18 0.25 1.29
48.8f 62.5 1id.5 1006.0 §°7  24.6 4%.7 BG.1  &%.2 3913 54,2
SAN AGUSTIN 7.0-0. 96 0210.8586 0.8354 0.0 ©0.7518 0.0384 0.0357 0,1815 3.0268 0.3304 0.9221
G.54 0.87 0,0 6.78° 6.04 0.0L 0.19 3,14 0.36  0.98
51.2| 37.5 B9.5 d.0  96.%  75.4 S&.3 19.9 34.8 46.1 - &i.8
n 188.251 1.70 0.93 0.01 ©0.83 0,05 0.06 0.91 B8.70 0.58 2.10
0.9 6.5 0.6 0.4 0.9 0.6 0.5 5.4 0.3 101
vev.7.01 386.38|0.5178 0.0446 0.0 0.073% 0.0086 0,0124 0.0 2.6752 0.0991 1.7446
i78%° U8.120 b.0  D.20 0.02 0,03 4.0 $°35° 6.27 4.80
38.21 a2.7 22.7 6.0 10.% 15.8 53,1 6.0 98.8 4il1 74.1
PEDREGAL 7.0-0. 5B.84]0.3079 0.1515 0.0 0.6014 0.0458 0.0116 0.0 0,0320 0,1257 0.5471
87527 §.24 0.0 ilo9 H.08  0.02 0.0 4,05 0.21 0,93
s1.8| 3773 7973 5.0 8%.7 8&.2 7.9 . 0.0 i.2 s3Te 2309
5 95.22] 0.83 0.20 0,0 6.72 0.05 0.02 0,0 2.71  0.22 2.29
0.9 0.3 0.0 0.8 0.1 0.0 0.0 273 0.3 2%
tei 7.0 121.0511.8824 0.2138 0.0 0,1333 0.0275 0.0387 0,2035 3,7346% 0.5746 3.0238
1235 Totiz 6,0 $.11°  6.62° 6.03 9,17 T3.09  0.47 2,50
49.9] 69.1  27.6 6o 21.6 28.3  40.% 83,7 &7.6 59.9 7Ll
ESTRELLA 7 .0.0. | 121.54|0.7528 0.5605 0.0 0,4833 0,0816 0.0248 0.1210 1.7877 0,3848 1.0451
§.83" "0.46 0.0 G.60° B.07 .02 0.10 i.47 0,32 0.8%
50.1] 30.9  72.4 6.0 78.4 7h.8  39.1 37:3  33.4 ab.1 . 25.7
# 342.57| 2.44 0,77 0,0 0.62 . 0.11 0.06 0.32 _5.52 0.96 4,07
1.9 0.3 0.0 0.3 0.0 6.0 0.1 273 0.4 1.7
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Table 2.2.7 Particle Size Distribution of TSP and Metals
Dec., 1987

lst row: concentration (ug/m3)
Znd row: conceantration vatio to TSP (%)
"3rd row: concentration ratio to the total (%)

ot Hig () sp FE IN N1 ra v MN NA CA K AL
¥2e-7.0! B7.8711.4772 0.1350 0,.0054 0.1294 0.0 0.0320 0,5830 4.8528 0.2939 1.6272
i.68° 0,15 0.01 0,15 0,0 0,04 0,66 5,52 0.33 i.85
42.0f 14.9 19.% 3.2 12.3 6.0 49,5 747 780  19.%  43.B
3.3-7.00 24.22[0.4750 0.0824 0,0027 0.1116 0.0158 0.0070 0.0 0.4927 0.0997 0.3535
i,96 76,34 0.01 0.46 0,07 0.03 0.0 2.03 0,41 -1.46
L _ 11.6f 4.8 11,8 17.1 1.6 55.6  10.8 0.0 7.7 .8 13.9
OFI1CINA 2.0-3.3[ 13.70(0,1773 ©.0769 0.0  0.0907 0.0 0.0088 0.1971 0.4852 0.0717 0.1645
CENTRAL i.29” "o6,5¢ 0,0 0.66 0.0  0.05 1,44 3,54 .52 1.20
DE D. b F 6.5t 1.8 1il0 6.0 B.b 4.0 16.5 25.3 7.6 4. 6.4
1.1-2.0] 12.71]0.0 0.1160 0.0 ©0.1163 0.0126 0,0028 0.0 0.0 0.0622 0,1273
6.0 0,91 0,0 6.92° 06.i0° 6.0z 6.0 0.0 6.49 1.00
6.1f 6.0 1b.6  Tdio 1il1 0 ks 4.3 0.0 0.0 4.2 5.0
1.1-0. 70.93(7.7580 0.2868 0.0077 0.6043 0.0 0.0160 0,0  0.5559 0.9485 0.2785
16,94 4.40 .01 6.85° 0.0 6.02 6.0 078 1.340 T4.39
33.9] 78.s  41.1 4B.7 57.34 0.0 24.8 0.0 B.7 &4.3 10.9
# - | 209.43] 9.89 0,70 ©0.02 1,05 0,03 0.06 .  0.78 _6.39 1,48  2.55
_ 4.7 0.3 0d 0ls 0.0 0.0 0.4 3.0 0.7 1.3
#32-7.0! 467.23[0.2015 0.0974 0,0093 0,0875 0.0 0.0334 0.3884 3.3170 0.1957 0.3079
- 0,307 6,14 6.0 0,13 0.0  0.05 6.58 "5.23 0,29 0.46
' 39.7{ 8.2 8.1 100.0 1i.% 6.0 4B.3 100.0 82.0 37.2 32,7
TACUBA 7.0-0. | 102.07}2.2521 1,1117 0,0 = 0.6489 0.1032 0.0350 0.0 0.7720 0.3307 0.6350
- 2.217 "i.09 d.0 b.s4 0.100 0.03 6.0 4.76 0,32 0,62
60.3{ 1.8 9i.¢ 0.0 BB.1 100.0 '5i.2 0.0 18.0 62.8 67.3
i 169.300 . 2.45 1.21  0.01 0.74 0.10 0.07 0.39 4,29 0.53 0.94
1.4 0.7 0.6 0.4 0.1 0.6 0.2 2.5 0.3 0.6
+x2-7.00 113.08[3.4806 0,1293 0.0032 0.04658 0.0 0.0328 3,5350 6.6580 1,6031 4.8013
3,06 0.11° 0.00 6.06 0.0  0.03 3,13 5.89 1.42 4.2%
_ 33.3] 88.3 24.0 100.0 12.0 0.0 35,1 487 66.6 5.9  49.2
SAN AGUSTIN 7.0-0. | 226.38{0.4585 0.4087 0.0  0.4832 0.0919 0.0606 4.0405 3.3460 1.4848 4.9588
: 6.20° "6.i8 6.0 0.21 .04 0.03 1.78° Ti.48 8.66 2,19
66.7| 11.7 76.0 0.0 88.0 100.0 4.9 53.3 33.4 48,1 50.8
# 339.46| 3,92 o0,5¢ 0,00 0.55 ©0.09 0.0% _7.58 10.00 3.09 _9.74
1.2 0.2° 0.0 0.2 6.0 0.6 2.3 2.9 0. 2.9
*+¢-7.0| "36.93/0.5025 0.0237 0,0180 0.0611 0.0 0,0130 0.2097 1.3697 0,.1133 0,9450
1,36” "6.08 0,05 6,17 6.0 6.04 6.57 3.71 0.317 "2.s8
_ 34.6| 1372 B.9  54.2 ° 16.3. 0.0 69.9 100.0 100.0 36,1 /1.9
PEDREGAL 7.0-0. | 69.88]3.6067 0.2416 0.0152 0.3137 0,0370 0.0056 0.0 0.0 0.2009 0.3693
5.16 0.35 9,02 0,43 0.p5 8,01 6.0 0.0 G.29 0,53
65.4| 87.8 - 91.% 45.8 83,7 100.9 30.1 8.0 0.0 63.9 28.1
i 106.81| 4.1t 0,27 0.03 0.37 0.04 0.02 0.21 1,37 0,31 1,31
3.8 0.27 0.0 0.4 0.0 0.0 0.2 1.3 o. 1.2
+22-7.0| 205.05(2.1758.0.0801 0,0209 0.1112 0.0 0.0647 0.7491 6.2390 0.7155 4.0655
i.06 6.04° 6.01 - DH.05 6.0 6,03 6.37 3.04 0.357 1,98
_ 47.0]100.0 21.7 1006.0 63.7 0.0 -62.5 100.0 70.9 56.9 62.9
ESTRELLA 7.0-0. | 230.94{0,0 0.2889 0.0 0.0633 0.0832 0.0388 0.0  2,5572 0.5417 2.4022
6.0 0.13° 6.0 0,03 6.0 6.02 6.0 i 11 0,23 i.04
s3.0f 0.0 78.3 0.0 36.3 100.0 37.5 f.0 29.1 43,1 371
# § 435.99] 2.18 0,37 0,02 ©0.17 0.08 0.10 0,75 _8.80 1,26 6.47
a.5 0.1 07 0.0 0.0 0.6 0.2 2.0 0.3 1.5
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Table 2.2.8 Particle Size Distribution of TSP and Metals

1988

Jan.

concentration (ug/m3)

Ist row

to TSP (%)
concentration ratio to the total (¥)

.

concentration ratio

2nd Tow:

3rd row:
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Table 2.2.9 Particlé §ize Distribution of TSP and Metals
Feb. 1988

lst row: concentration (ug/m3) .
ond row: concentration ratio to TSP (%) .
3rd row: concentration ratio to the total (%)

T maz UE () sp FE N NI PB v MN NA CA K AL
t53-7.0] 72.35(0.4086 0.0475 0.0 0.4462 0.0 0.0040 0,1158 ©.2058 90,0079 0.4738
0.56 0.07 0.0 0.52 0,0 0.01 .16  0.28 L0l 0.93
42.4| 2507 1407 0.0 48.6 6.0 18.2 22.4 15.0 6.8  35.1
3.3-7.00 23.05{0.3194 0.0831 0.0040 0.1306 0.0 0.0060 0.1880 0.4808 0.04156 0,3908
1,39 0.3& 0,02 0,57 0.0 0.03 0.81 2.09 0.18 1.70
13.5] 20.1 2518 . 44.4  1il2 0.0 27.3  346.3 35,1 35.6  20.4
OFICINA 2.0-3.3 8.80{0.2335 0.0406 0.0 0.0326 0,0 0.0020 0,0 0.6322 0.0 0.2919
CENTRAL . 2.63 0.46 0.0 0.37 0.0 0.02 0.0 7.18 0.0 3.32
DE b. D. F o520 1407 12,6 0.0 ile 0.0 9.1 0.0  4é.1 0.0 18.2
1.1-2.0 9.77{0,1583 0.0277 0.0020 0.,0228 0.0 0.0010 0.0643 0,0416 0.0020 0.1642
1.62° 0,28 0.02 0.23 d.0 0.01 0.66 0.43 9.02 i.70
5.70 6.9 8.6 22.2 2.3 0.0 4.5 12.6 3.0 1.7 8.7
1.1-0, 56.6310.4710 0.1237 0.0030 0.285% 0.0 0,0090 0,1457 0,0109 0.0653 0,3958
0.8% 0,22 0.01 0.50 0.0 0.02 0.26 0.02 0.12° 0.70
33.2] 29.8 38.3  33.3 3i.1 0.0 40.9 28.5 0.8 55.9 20.6
it 170.601 1.59 0.32 0.01 0.92 0.0 0.02 0.51 1,37 0,12 1,92
0.9 0.2 0.0 0.5 0.0 0. 0.3 0.8 0.1 1.1
rex-7.0] 52.03]0.9894 0.0336 0.0 0.0346 0.0 0.0139 0.0 0.2513 0.0336 1.2427
1,90 -0.056 0,0 0.07 0.0 0.03 0.0 0.48" 0.0&6 2.39
33.5{ 59.3 32.7 0.0 12.2 0.0 100.0 0.0 100.0 44.2 88.0
TACUBA 7.0-0. | 103.3310.6787 0.0693 0.0 0.2483% 0.0 0.0 0.0 0.0 0.0425 0.1692
0.66 . 0.07 0.0 0.24 0.0 6.0 6.0 0.0 0.047  9.16
- 66.51 40.7  87.3 0.0 87.8 0.0 0.0 0.0 0.0 55.8  12.0
# 155,36} 1,67 0,10 0.0 0.28 0.0 0.0t 0.0 0.25 0.08 1.41
1.1 0.1 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.%
s32-7.0] 106.78(3.4599 0.1801 0.0 0.0406 0.0 0,0645 0,2226 1,8571 0,.76B8 3.1344
: 3.26 Q.17 0.0 0.04 0.0 0.04° 0.21 “i.7& T0.72 T2.%6
37.8| 52.8 36.4 0.0 16.4 0.0 S§2.9 0.7 S56.7 45.8 18.5
SAN AGUSTIN 7.0-0. | 175.35[3.08B9 0.3146 0.0 0.3502 0.0 0.0396 0.1444 1.4198 0.9083 13.802
1.76 0.18 0,0 0.20 0.0 0.02 0.08 0.81 0,52 7.87
62.2[ 47.2 &3.6 0.0 B?.6 6.0 47.1  39.3 433  siz  ai.s
I 282.13| 6.55 0,49 0,0 0.39 0.0 0.08 0.37 3.28 1.68 16.%94
2.3 0.2 0.0 0.1 0.0 0.0 . 0.1 1.2 0.6 4.0
t5¢-7.0] 49.08{1.7206 0.1276 0.0 0.0455 0,0 0.0277 0.7668 1.9788 0,9674 2.1628
3.51 0.26 0.0 0.09" 4,0 0.06 1.56 4£.03  1.97  4.41
41.4| 44.3 3200 0.0 &.1 0.0 63.9 498  S2.0 A4.B8  44.2
PEDREGAL 7.0-0. 69.3712.1668 0.2706 0.0 0.6946 0.0 0.01t78 0,.7717 1.8235 1.1932 2.7337
3,12 . .39 0,0 1.00 0.0 6.03 i1.11 2.637 1.7z "3.%:4
s8.6] 55.7 48.0 6.0 939 0.0 39,1 50.2 4.0 55.2 55.8
# "118.45| 3.89  0.40 0.0 0.74 0.0 0,05 1.54 _3.80 2,16 4.90
3.3 0.3 0.0 0.6 0.0 0.0 1.37 . 3.2 1.8 .1
+x2-7.0] 151.10[1.1220 0.0702. 0,0 0.0396 0,0 0.0218 0.0841 0.6411 0.3206 1.5385
. 0.74 0.05 9.0 9.03 0.0 0.01 0.06 0.42 0.21 1.
' 38.3] 36.8 25.4 0.0 7.3 0.0 50.0 40. 25.9 38,3 28,2
ESTRELLA | 7.0-0. | 263.21]1.9264 0.2058 0.0 0.5054 0,0  0,0218 0,1217 1.1467 0.5155 2.4893
0.79 0,08 0.0 0.21 b.0 0.01 06.05 0,47 0,21 i.02
61,71 63.2 74.4 0.0 937 0.0 50,0 S59.1  &4.1 6i.7 41.8
it 394.31] 3,05 0.28 0.0 0.55 0.0 0.064 0,21 1.79  0.84  4.03
0.8 0.1 0.0 0.1 0.0 0.0 0.1 0.5 0.2 1.0
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Table 2.2.10 Particle Size Distribution of TSP and Metals

March 1988
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3rd row

concentration ratio to the total (%)
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fable 2.2.11 Particle Size Distribution of TSP and Metals
April 1988

Ist row: concentration (Ug/m3)
2nd row: concentratiou ratic to TSP (%)
3rd row: concentration ratio to the total (%)

Lol e HE (smb 5P FE IN . Ni P8 v MN NA CA K AL
*2x%-7.,0 56.2211.1853 06,1780 0.0 0.0916 0.0070 0.0256 0.1593 0.9408 0.2027 1.0874
’ 2.11 0.32 0,0 0.16 Q.0 0.05 0.28 1.67 .36 1.93
T 34.2] 44.4 25.8 0.0 23.2 21.2 6.5 60.7 41.8 20.1 49.3
3.3-7.0 19.48|0.5853 0.1102 0.0 0.0708 0.0027 0.1387 0.0 0,2730 0.5355 00,4209
- 3.00 0.57 0.0 0.36 0.01 0.71 - 0.0 1.40 2.8% 2.16
) ) 11.9 21.9 16.0 0.0 17.9 8.2 35.3 0.0 12.1 55. i?.1
LOFTCINA 2.0-3.3 11.5310.2737 G.0972 0.0 0.0711 0.0 0.0593 0.,1030 0.9944 0.0919 0.1931
GENTRAL 2.37 0.84 0.0 0.62 0.0 0.51 0.89 B8.62 0.80 1.67
DE DD F 7.0] 10.2 is.1 0.0 18.0 . 0.0 15.1 39.3 hé .2 9. 8.8
i.1-2.0 10.97|0,24657 0.1254 0,0 0.0847 0,0 0.0857 0.0 0.0 0.0132 0.1518
2.42 1.14 0.0 0.77 0.0 0.78 0.0 0.0 0.12 1.38
. 6.7 7.9 i8.2 0.0 2i.4 0.0 21.8 0.0 0.0 1.3 6.9
1.1-0. 66.06[0.3604 0,1783 0.0 0.0771 0.0233 0.0835 0.0 0.0427 0.1452 0.3510
. 0.55 0.27 0.0 0.12 0.04 0.13 0,0 0.06 0.22 0.33
5.2 13.5 25.%9 0.0 19.5 70.6 21.3 0.0 1.9 14 .4 15.9
it 164.26 2.67 0.69 0.0 0.40 - 0.03 0.39 0,26 2,25 1.01 2.20
1.6 0.4 0.0 0.2 0.0 0.2 0.2 1.4 0.6 1.3
*x¥-7.0 12.1310.8721 0.0880 €¢.0134 0.0182 0.0393 0.3493 0.0 0.8416 0.14672 1,2133
7.19 - 0.73 0.11 0.15 0.32 2.88 0.0 5.94 1.38 19.00
11.3] 50.3 21.5 22.9 26.9 23.2 50.9 0.0 Bl.4 23.8 54.0
TACUBA 7.0-0. 95.60(0.8632 0.3216 0.0452 0,0495 0.1303 0.3381 0.0 0.1917 0.5352 1.0338
: Q.90 0.34 0,05 0.05 0.14 0.35 0,0 0.20 0.58% 1.08
BB.7) 49.7 78.5 7.1 73.1 76.8 49.1 0.0 18.6 76.2 46.0
it 107.73] 1.74 0.41 06.06 0.07 0.17 0.69 0.0 1.03 0.70 2.25°
1.6 0.4 0.1 g.1 0.2 0.6 0.0 1.0 0.7 2.1
tx2-7.0 53.04[1.1113 90,0941 0.0110 4.0730 00,0039 0.1530 0,.9407 0.683% 0.2192 1.0554
2.10 0.18 0.02 0.14 .01 -0.29 1.77 1.29 0.41 1.9%
. 39.6] 50.4 33.4 24.4 100.0 8.8 42.1 96.1 79.3 27.5 43.9
SAN AGUSTIN 7.0-0. 81.00}1.0948 0.1873 0,0341 0.0 0.0404 0.2107 0.0379 0.1782 0.5775 i.1022
1.35 0.23 0.04 ¢G.0 0,05 0,26 0.05 0.22 0.71 1.36
o e0.4] 49.6 66.6 75.6 0.0 ?1.2 57.9 3.9 20.7 72.5 51.1"
it 134.04 2,21 0.28 0.05 0.07 0,04 06.36 0.98 0.86 0.80 2.16
1.6 0.2 0.0 0.1 6.0 0.3 0.7 0.6 0.6 1.6
x2x~7.0 36.61[0.8849 0,0727 0.0119 0.0178 0.0076 0.1238 0.6682 0.7647 0,2137 1.1692
2.h2 0.20 0.03 0.05 0.02 0.34 1.83 2.09 0.58 3,19
. 34.5} S8.6 35.0 23.4 100.0 14.0 45.5 100.0 90.1 48.3 40.6
PEDREGAL 7.0-0. 69.35610.6261 00,1353 0.0390 0.0 0.0465 0.1480 0.0 0.0842 0.2286 1.7072
. 0.90 0.20 .06 0.0 0.07 0.21 0.0 0.12 0.33 2.46
65.5] 61.4 65.0 76.6 6.0 86.0 54.5 0.0 7.9 51.7 59.4
] 105.9¢6 1.51 0.21 0.05 0.02 G.05 0.°27 0.67 0.85 0,44 2.88
1.4 0.2 " 0.0 0.1 0.3 0.6 0.8 0.4 2.7

AP-204 -



Table 2.2.12 Particle Size Distribution of TSP and Metals

May 1988

concentration (Mg/m3)

.
.

l1st row
2nd row:

concentration ratioc to TSP (%)

3rd row:

concentration ratio to the total (%)
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Table 2.2.12' Particle Size Distributin of TSP and Metals
June 1988

Ist Tow: concentration {z g/m3)
2nd row: concentration ratio to TSP (%)
3rd row: concentration vatio to the total (%)

LI HEE {am) sp FE IN NI PB v MN NA CA
+23-7.0 30.7210.4852 0,0583 0.0061 0.0489 0.0139 0.0153 8,2527 0.3358 30
: 1.58 04.19 0.02 .16 0,05 0. 26.86 1.09 1
27.71 S1.3 17.9 22.3 10.4 27.9 22.0 37.6 £0.0 &
3.3-7.0 11.76[0.1535 0.0429 0,0033 0,0425 0.0010 0.0096 8.1131 0.1008 23
1.31 0.348 0.03 G.346 0.01 0.08 68.99 Q.86 0
10.46] 16.2 13.2 12.0 g.0 2.0 13.8 36.9 i5.0 0
OFICINA 2.0-3.3 9.42[0,1305 $.0928 0,0048 0.0444 0.0 0.0069 0.3133 0.0797 06
CENTRAL 1.3¢9 04.99 0.05% 0.47 0.0 .07 3.33 Q.85 Q
DE D. D. F 8.3f 13.8 28 .4 17.5 @.5 0.0 9.% 1.4 11.9 &
1.1-2.0 7.6310.0586 0.6540 0.0050 0.0542 0.0 0,.0275 5.2365 0.0895 35
0.7% 0.73 Q.07 0.73 ¢.0 0.37 70Q.48 1.20 Q
6.7 b5.2 16.6 18.2 11.5 0.0 39.5 23.8 13.3 7
1.1-0. 51.4310.1172 0.0782 0.0082 0.2798 0.0350 0.0104 0.0431 0.06463 59
Q.23 0.15 0.02 9,54 0.07 0.02 0.08 0.13% 7
L45.5| 12.4 24 .0 29.9 59.6 70.1 14.9 .2 2.9 3
it 110.96 0.94 0.33 0.03 0.47 0.05 Q.07 21.96 .67 71
a.9 0.3 .0 0.4 0.0 0.1 19.8 0.6
xx¥x-7,0 32.2110.4413 0.0526 0.0072 0.0321 0.0078 0.0202 2.7307 0.200%5
1.37 Q.16 0.02 Q.10 0.02 0.06 8.48 0.52
. 31.7] &61.5 29.7 92.3 41.5 21.1 52.6 100.0 100.0
TACUBA 7.0-0. 69.49|0.2768 0.1244 0.0006 0.0201 0.0291 0.0182 0.0 0.0
. 0.40° 0.18 0.00 0.03 0.04 0.03 0.0 0.0
48.3| 38.5 70.3 7.7 38.5 78.9 47 .4 c.0 0.0
it i01.70 0.72 0.18 6G.01 0.05 0.04 Q.04 2.73 0.20
. Q.7 0.2 .0 0.1 0.0 0.0 2.7 6.2
krx—7.0 63.566[Q.4508 00,0507 0.0025 Q.0393 4.0 0.0181 0.8443 0.3146
1.03 0.12 Q.01 0.09 Q9.9 0.04 1.93 .72
33.3) 51.4 1.7 24.0 50.8 6.0 45.4 92.8 %4.8
SAH AGUSTIN 7.0-0. 88.21|0.4268 0.10904 0.0079 0.0386 0.0202 0.0218 0.0654 0.0172
G.48 0.12 0.0 0,04 0.02 Q.02 Q.07 0,02
L6.9| 4B.5 &8.3 76.0 42.2 100.0 34,6 7.2 5.2
3 131.87 0.88 0.18 0.01 Q.08 0.02 0,04 0.91 0.33
. 0.7 G.1 Q.0 0.1 Q.0 0.0 Q.7 0.3
sx5-7.0 24.18]0.5329 0.0481 0.0043 0.039%1 0.003% 00,0161 0.3410 0.2078
2.20 0,20 0.0 0.16 Q.02 0.07 i.41 Q.84
24 .4 59.7 27.7 30.7 10.2 6.5 £0.9 100.0 100.0
PEDREGAL 7.0-0. 75.0710.3599 0.1254 0.0097 0.3441 0.055%9 0.0233 Q.0 0.0
0.48 4.17  ©.0 0.46 Q.07 0.03 0.0 0.0
75.61 40.3 72.3 69.3 89.8 93.5 9.1 0.0 0.0
it 9%.25 0,89 0.17 0.01 0.38 Q.06 Q.04 a.34 0.21
0.9 0.2 . 0. 0.1 0.0 0.3 0.2
xxx-7.0 95.58(2.2845 0.0964 0.0054 0.078% 0.0006 0.0365 3.3440 2.3570
2.39 Q.10 0.01 0.08 0.00 Q.04 3.50 2.47
37.91 64.5 3¢.7 100.0 30.1 3. 72.7 16.7 25.1
ESTRELLA 7.0-0. 156,.93011.2600 0,.1462 0.0 0.1836 0.0146 0.0137 16.666 0.121é
0.80 0.09 0.0 0.12 0,01 0.01 10.62 0.08
62.11 35.5 40.3 0.0 69.9 6.1 27.3 83.3 4.9
i 252.5%1 3.54 G,24 0.01 Q.26 0.02 0.05 20.01 2.48
1.4 0.1 0.0 0.1 0.0 0.0 7.9 1.0
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Table 2.2.12'" Particle Size Distributin of TSP and Metals
: June 1988

lst row: concentration {x g/m3) .
2nd row: concentration ratio to TSP (%)
3rd row: concentration ratio to the total (%)

s i tem | SP FE IN N1 PB. .V HHy A ca K.
) sx2-7,0 24.45}0.9320 0,0767. 0.004% 00,0910 0.0081 0.0143 0.8009 00,9849 0.2820 21
3,81 0,31 0.02 0.37 0,03 0.07 3,28 4.03 1,13 Fi
32.7) %é.8 1008 20.1 17.8 ~26.4 36.5 45.4  52.5 | 38.2 3
3.3-7.0| 11.38/0.2594 0,.0814 0_0049 0.0546 0.00465 0.00B1 0,1906 0,3822 0,0531 98
3728 6.72 0.04 0,48 0.06 0.07 1,67 3.36 0.47 o
15.2] 13.0 1i.4 20.1 10.7 2i.2 18.2 10.8 20.4 7.2 2
GFICINA 2.0-3.3 6.4700.3767 0.1480 0.0044 0.0531 0.0 0.0047 0.0178 0.0897 00,1126 09
" CENTRAL 5.82 2.29 0,07 0.82 0.0 0.07 0.28 1.39 1.74 4
PE DD F 8.7 1&8.9 26.8 18.0 10.4 6.0 10.s 1.0 . 4.8 15.2 0
1.1-2.0 5.71{0.1139 0.2112 0.0 0.0544 0,0 0.0062 0,2787 0.1097 0.0588 0.0844
1.99° 3,70 0.0 0.95 0.0 0.1 4.88 1.92 1.03  1.48
i 7.6| 5.7 29.6 0.0 10.& 0.0 13,9 15.8 5.8 8.0 $.4
1.1-0, 26.7710.3108 0,1955 0.0102 0.2587 0.0151 0,0093 0.4744 0.3107 0.2320 0,1387
S1Tit16 0.737 0.G4 0.97  0.06 0,03 1.77  1.16 0.B7 0.52
35.8| 15.6 27.4 41.8.° 50.5 S2.4 ° 20.9  26.9 16.86 31.4 15.8
i 74.78] 1.99 ©0.7% 0.02 0,51 0.03 0,046 1.76 _1.88 0.74 0.88
2.7 1.0 . 0.0 0.7 0.0 0.1 2.4 2.5 1.0 1.2
s8%-7.0]  24.69|0.6589:0.1409 0.0200 0.048% 0.0151 0.0161 0.292% 1.3076 0.1264 0.4901
2.67 0.57 0.08 0.20 0,06 0.07 1.19 -'5.,30 0.51 1,99
30.5| 44.5. 1375 2B.3 10.5. .13.8 27.2 .29.9 - 6&2.1 44,3  4&6.4
TAGCUBA 7.0-0, 56.38|0.7580 0.9038 0.0507 0.4158 0,0940 0,.0430 0,4882 00,7977 0,1591 0,.54657
. 1.34  1.60 0,09 0.74 0,17 G.08 1.22 i.41 0.28 1.00C
9.5] 5375 = 86.5 7i.7 8%.5 B&é.2 72.8 FO.1 37.%9 55.7 53.8
" B1.07 1.42 1.04 0,07 0,46 0,11  0.06 - 0.98 2.11 0.29 1.04
. 1.7 1.3 0.1 0.6 6.1 - 0.1 1.2 2.6 0.4, 1.3
s335-7.0| 16.63|0.4918 0.0611 0.0041 0.0408 0.0~ 0,.0075 0,.3324 00,6372 0.1084 00,2928
: 2.9 0.37 0.02 0,25 0.0 0,05 2,00 3.B3 0.65 1.76
26.1| 64.2 2.9 20.3 9.3 0.0 27.6 32.6 78.7 50,3 42.3
FPEDREGAL 7.0-0. 47.1910.2745 2.0490 0.0161 0.3998 0.0436 00,0197 0.29946 0_.1725 0.1072 0.3997
: 0.58° 4.34 0.03 0.85 0.09 0.04 0,63 0.37 0.23 0.85
73.9| 3878 97,1 79.7 - 90.7 100.0 F2.4 4&7.h 2313 49.7 S7.7
I 63.82 0.77 2,11 0.02 0.44 0,04 0,03 0.83 0.81 0.22 ©
1.2 3.5 0.0 0.7 0.1 0.0 1.0 1.3 0.3 1.
sa2-7,0F 77.33}2.1746 0.1142 0.0092 0.1309 0.0 0,.0313 0,6143 2,4210 0,2440
2.81  90.15 0,01 0.17 0.0 0.04 0,79 3,13 0.3z
45.1] 70,1 i7.4 . 36.2 2.7 0.0 46.2 S5.3  BS.4  46.2
ESTRELLA 7.0~0. 94.3%50106.9256 0.5431 0,0162 0.9031 00,0596 0,0345 0.4959 0.4139 0.2844
0.98 0.58 0.02 0,96 0.06 0.04 0.53 0.44  0.30
54,91 2¢.9 82.6 43.8 87.3 100,0  S3.8 44,7 14.6 53.8
it 171.63] 3.10 0.66 0.03% 1,03  ©0.06 0,07 _t.311 2.83 0.53
1.8 0.4 0.0 0.6 0.0 0.0 0.6 1.7 .
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September 1487 ~ July 1988
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Figure 2,2,11 Monthly Variation of TSP Size Distribution

September 19887 ~ July 19838
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Figure 2,2.12 Monthly Variation of Metals in TSP
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2.2,4 Simplified Measurement of Nitrogen Oxides

Tables 2.2.13 thrbugh 2.2.27 show the results of measurement of

nitrogen oxides by the simplified method.
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PART 3 " ANALYSIS OF AIR QUALITY AND METEOROLOGICAL DATE
AT THE SEDUE'S STATIONS






This part presents the results of analyses on the air quality and
‘meteorological data at the SEDUE's monitoring stations for the one year

period from December 1986 to November 1987.
3.1 Meteorology

3.1.1 Wind Speed

Figures 3.1.1, 3.1.2 and 3.1.3 show monthly average wind speed,
daily hourly average wind speed, and frequency of wind classified by wind

speed, respectively.

3.1.2 Atmospheric Stability

Figure 3.l.4 shows frequency of occurrence of atmospheric stability

classes.
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3.1.3 Methods of Cluster Formation on the Basis of Similarity

Extract from Introduction Lo Multi-variable Analysis II,

Kawaguchi, M., Morikita Publishing Co., Tokyo, 1978.

The method described below is known as a combinatorial methed.
This method features the éluster formation process in a hierarchical
pattern and calculation of the inter—-cluster similarity (or distance) in
the course of formation from the similarity (or distance) one.stage before.
The combinatorial method includes various methods which can be classified
according to the definition of the inter-cluster similarity'(distance).

The basic algorithm for cluster formation according to these methods

congists of following four steps!

Step 1 Assumption of the total number of individuals as "N"

If the input data is not the similarity, the similarity (or the
distance) among each individual is calculated.
For the initial state, it is assumed that each of N individuals
forms one cluster. Accordingly, the number of clusters M is equal

to M.

Step 2 The pair with the highest similarity (smallest distance) is
determined from M pieces of clusters and fused into one cluster.
Proceed to atep 3 if M (assumed as M-1) is larger than 1. If not,

skip to step 4.
Step 3 Similarity (or distance) between the new cluster and other
clusters is calculated.

With the information thus obtained, return to Step 2 .

Step 4 End of calculation after output of necessary information.

AP--230



As is evident from the above algorithm, gradual cluster formation
follows a hierarchical pattern and thus can be expressed by the dendrogram

as shown below.

ule"‘
e e
o puiass B
2 of
© -

4§

2__.[

0 .

6 4 5 8 3 2 1 17

Individuals

‘As noted above, there are various methods depending on how the
inter—cluster similarity (or distance) (Step 3) is calculated. Before

dealing with individual methods, the symbols used are explained below.

Individuals to be classified are randomly assigned with numbers and
each individual is identified with the assigned. A set of entire
individuals is represented as follows:

I =1{1,23,.., N}
K pieces of clusters Cj, C2, ..., Cg are expressed with the set of

individual numbers contained in each cluster (e.g., €} ={1,4,8,9},

cg = {2,5,11,18,30}, .....)

Note however that;

C;UC;UUCKﬁ 1,
CNGN-NCx=¢ (empty set)

¢.N, Lance and W.T. Williams proposed the use of the following equation for
recalculation of the inter—cluster distance to express the methods
described below on the unified basis. Namely, when clusters Cg and Gy are
fused into a new cluster (O at a specific stage, the distance Dy between

C, and remaining cluster Cy is calculated as follows:

(A) Dy = oDyt agDy+ f Dsg+ 71Dy — Dyl
(B) Di=ayDhy+agDhy+ D%+ 11Dh— Dl

ar

Since each of the individuals is assumed to form one cluster initially, the
distance Dfy between clusters agrees with the distance df, between
individuals.
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(1) Nearest Neighbour Method

The distance between fused cluster Cy and cluster Ci is expressed as

follows.

1 i 1
Dy = Efihr+'§l)m""if|£%r“1)wl

= min ||y € Cy, 5 € C1}
¥, .

Dy for . Dy < Dy
Dp{ for f)ﬂ > Dg!

Note that d,g is the individual distance between an individual "r"
belonging to Cy and an individual "s" belonging to Cj. This method
features the shortest distance between clusters, and is thus
superior in detecting linear (or curvi-linear) clusters although its
~classification decreases ability slightly when two clusters are
near. In contrast, this feature may exert a "chain effect" to cause

an unsatisfactory resuit.

(2) Purthest Neighbour Method

Contrary to method (1) above, the furthest distance between two

clusters is used. Namely;

1 1 1
Dy = '"2"sz +“2“Dw£ +EiDJI — Dyl

= max {d',,ir € Cy, 56 C)

7,3

Dp for Dp= Dy
Dg; for Dﬂ <Dg;

Ag is evident from the definition of the inter-cluster distance, the
inter-cluster distancé increases each time clusters are fused. 1In
this context, the ability of simply classiinng clusters is_sdperior
to the method (1), However, it is difficult how to interpret the

inter—-cluster distances for the classified result.

(3} Median Method

This method can be placed between the methods (1) and (2). The

inter-cluster distance used may be expressed as follows:
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(4)

1 1 1
Dy = *Q*Dfl ‘f‘é‘Dﬂ“‘Z‘Dfe

This method somewhat alleviates the shortcomings of the methods (1)

and (2), but it does not demonstrate their merits.

‘Group Avefage Method

The following average distance is used as the inter-cluster
distance. Assuming that dzrs represents the second power of the
Fuclidean distance between a random individual "r" of cluster Cg and
a random individual "s" of cluster Cg, the distance between Cg and
Cg becomes:

2 1 2

DIF = 3] dn
Nl r ey aeyp

Using this equation, the distance between Cp (formed from the fusion

of C¢ and Cg) and cluster Cp can be defined as follows:

iy 2 HH 2
Du+="Dy

2
Dy = ==
m 1y
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