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Abstract : During the second week of October, November and December 1993, we 
sampled the air in the search for Total Suspended Particles (TSP) at  four points of La 
Paz, a mexican medium sized city where the human respiratory problems are the main 
cause of mortality. Each sampling station was monitored, during each day, for a 24 hrs 
period. TSP were collected on glass fiber filters using a 0.45 Fm pore, and using a 
high-volume sampler (HIIWP 025 00). Most the values found for every sampling station 
during the three months were superior to those reported as the Mexican oflicial norm 
for maximum averages du*ng 24 hrs (260 Fg/m3). From the analyzed data i t  is possible 
to suggest that the acute respiratory health problems of La Paz inhabitants are pro- 
duced by the soil dust. 
Key Words : Baja ,California Sur - La Paz City - Total suspended particles - Respi- 
ratory health problems. 

Introduction 
Many studies have demonstrated that human respiratory health is 

correlated with air pollution levels, including total suspended particles íTSP), 
(Poenkae, 1991; Ware et al., 1986; Bladen, 1983; Dockery et al., 1989). 
However, most of this studies has been developed at cities with significative 
industrial activities (Dockery et al., 1989; Ware et al., 1986; Bladen, 1983). 

La Paz, is a mexican medium sized city (137,647 inhabitants; INEGI, 
1990), which concentrates almost 43.31% of al1 the inhabitants of the Baja 
California Sur State (Gobierno del Estado, 1992). In spite of sucli 
centralization phenomenon and their State capital status, the industrial 
activities a t  the City are practically non-existent. (Gobierno del Estado, 1992). 

Although the absolute lack of industrial activities, human respiratory 
problems are the main cause of mortality at  La Paz (Subsecretaria de 
Coordinacion, 1992) and La Paz population exhibit a very high respiratory 
health problems rate (Subsecretaria de Coodinacion, 1992). 

For these reasons we developed this study in order to analyze the air 
quality at  Ea Paz, as related to the TSP quantity and to the respiratory health 
problems. 
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Materials and Methods 
During the second week of October, November and December, 1993. We 

sampled the air in the search for total suspended particles at  four points of La 
Paz City (Fig. 1). Each sampling station was monitored, during each day, for 
a 24 hrs period. The total suspended particles (TSP) were collected on glass 
fiber filters using a 0.45 pm pore, and using a high-volume Sampler 
(SEDESOL, 1993) with catalog # HAWP 025 00. 

TSP were determined as the difference among the dry weight of the 
filters (12 hrs a t  60°C), before and aRer each 24 hrs sampling period, as 
related to the total air volume sampled. 

A multifactorial Analysis of Variance (ANOVA. Sokal and Rohlf, 1969) 
followed by an Student-Newman-Keuls (SNK; dokal and Rohlf, 1969) 
statistical analysis, were performed in order to compare the average values 
found for the four sampling stations, and for the three months. 

Results 
The average of the differences found amont the weight of the filters is 

showed a t  Table 1 and Table 2. As we can observe, November is the month in 
which TSP reach the maximum, meanwhile December is the month with the 
minimum value of the these sampled months. After the November sampling, 
previous to the December one, there occur a winter rain of 7.3 mm (Comision 
Nacional del Agua, 1993). Probably, this could help to explain why there 
exists a decrement in the December values. 
Table 1 : Total Suspended Particles obtained at the four sampling stations. 

Month Sampling Location TSP 
station Cri.slm3/day 1 

1 

2 

October 3 

4 

1 

2 

November 3 

4 

South 
Nolth 
East 
West 

South 
North 
East 
West 

1 South 272.32 68.53 

2 Nolth 120.43 32.52 

December 3 East 427.52 21 6.02 

4 West 198.77 93.16 

In spite of such difference, however, there does not exist (Tables 3 and 4) 
any significative difference among the average values found for the these 
months (F=1.103; df=2, 30; P>0.50). 
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In the case the TSP values differences found among the stations, as we 
can observe in Tables 1 and 2, the stations 2 and 3 (located in the North and 
the East of the city respectively) exhibited the highest values for the TSP 
collected. Meanwhile stations 1 and 4, located respectively at the South and 
the West of the city, showed the lower values. 

Table 2 : TSP averages for rnonth and for sarnpling station. 

Count Average (pglm3/day) S.d. 

Month 

October 12 293.2975 50.8476 

Novernber 12 416.7316 120.0973 

December 12 254.7650 49.6662 

11  Sampling station 

Table 3 : Multifactorial Analysis of Variance results for the TSP during the three months 
and for the four sampling stations. 

Source of Sum of 
variation squares d.f. Mean square F-ratio Sig. level 

Main effects 

Month 171815.79 2 85907.89 1 .O64 .3576 

Station 149410.40 3 49803.47 .617 .6094 

Residual 2421 368.4 30 80712.28 

Total 2742594.6 35 

Table 4 : Multipla range analysis results for the average values found for the TSP during 
the three months. 

Level Count Ls Mean Homogeneous 
groups 

12 12 254.7650 X 

10 12 293.2975 X 

1 1  12 41 6.731 6 X 

Contrast difference 

10-11 - 123.434 

10- 12 38.532 

1 1  - 12 161.967 
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Although such differences, the statistics analysis results indicated, 
however, that there does not exist (Table 3 and 5) any significative difference 
among the average values found among the stations (F=0.615; df=3, 30; 
Pe0.05). 
Table 5 : Multiple range analysis for the TSP values found among the four sampling 

stations. 

Level Count Ls Mean Homogeneous 
groups 

4 3 247.551 1 X 

1 9 300.1222 X 

3 9 31 4.1566 X 

2 9 424.5622 X 

Contrast difference 

1 - 2  124.440 

1 -3 -14.034 

1 - 4  52.571 

2 - 3 1 10.406 

2 - 4 117.01 1 

3 - 4 66.605 

Table 6 : Comparison of deceases rates by respiratory problems in several capital cities 
of Northwest Mexico, (between parenthesis is showed the total inhabitantc of 
the cities). 

City 1991 1992 1993 

Culiacán, Sin. ,0146 .O144 .O141 
(601,123) 

Hermosillo, Son. .O21 1 .O21 8 .O21 1 
(448,966) 

La Paz, B.C.S. .O704 .O573 .O653 
(1 37,647) 

* Source : Secretaría de Salud Pública, Dirección General de Servicios de Salud de Sinaloa, 
Sonora y Baja California Sur. 

As it is possible to observe, the values showed at Table 1 and 2 are al1 
superior to those reported as the official norm for maximum averages during 
24 hrs, for the United States o£ America (260 pg/m3; EPA, 1973). Also most of 
these values showed in Tables are superior to these reported as the official 
norm according with Mexican standards (350 pg/m3; SEDUE, 1991). 

La Paz city exhibit the highest deceases rate, by respiratory problems, as 
compared with the capital cities of northwest Mexico. Table 6 shows that the 
deceases rate could be up to five times as greater than other cities. 

Certainly, it is necessary to develop more detailed analysis with the TSP, 
such as their chemical content (Kanbour et al., 1985; Hershman, 1982; 
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Fig. 1. Location of the total suspended particles sampling stations. 

Trindade et al., 1981). Also, it is necessary to take samples al1 year round. 
However, from the analyzed data it is possible to suggest severa1 clues in 
order to develop deeply studies to this respect : in first place it seems that the 
acute respiratory health problems of La Paz inhabitants, are produced not by 
the result of toxic produced by industrial activities. It seems that respiratory 
health problems are related to the soil dust contribution to the TSP. 



 



 


