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World Problems - Air 
•  Air pollution comes from many different 

sources, most anthropogenic 
•  Former filters (green areas, forests, wetlands) 

have been cleared, filled in and don’t offer 
the fresh air and oxygen all living beings need 

•  Nitrogen cycle disruption impacts (nitrous 
oxide and nitric oxide emissions - acid rain, 
smog and GHG) 

•  Air pollution causes not only respiratory 
problems, but can also affect development of 
various organs and body systems.  



World Problems - Water 
•  Nitrogen Cycle disruption  

–  Formerly limiting nutrient, anthropogenic activities have 
doubled available N for uptake in last 60 years 

–  Despite Green Revolution, half of the commercial fertilizer 
ever produced has been applied since 1984 

–  Excess N = ST growth for some species, LT leaching of Mg, 
Ca, K; reduced biodiversity, eutrophication, etc. 

•  Ecosystems requirements vs. what is actually 
provided. 
-  If ecosystems are not provided sufficient water the services 

(filtering and storage of clean water, food)that we need will 
no longer be available. 

-  Looking at the ecosystem water requirements with a critical 
eye worldwide, the level of water stress is much higher than 
previously imagined => 1/3 - 2/3 



Water problems continued 

•  Agriculture and industry are much more 
water intensive than most people realize 

•  Sewage systems (infrastructure - toilets 
etc) require more water than is available 
when multiplied by world’s population 

•  Potable water is increasingly scarce and 
natural filtering capacity / capabilities are 
rapidly disappearing 



Mexico & Jalisco - Water 

•  80% of Mexicans live within 5 watersheds which 
represent a continued and sustained threat to 
their health. (Nafta book) 

•  Five most contaminated watersheds are:  
–  Panuco (D.F.) 
–  Santiago Lerma (Jalisco) 
–  San Juan 
–  Babas 
–  Blanco 



Mexico & Jalisco - Water 

•  Lerma is tested not only for the 20 typical 
contaminants  (e.g. fecal coliform, pH, 
conductivity, biochemical oxygen demand, 
phosphorus, nitrates, etc.) but also 13 metals 
including Hexavalent chromium, mercury, 
barium, cadmium, copper, manganese, etc. and 
13 aromatic (i.e. VOC’s & PAH’s) hydrocarbons 
and pesticides including toluene, benzene, 
xylene, DDT, hexachlorabenzene, Lindane and 
2,4 -d.   



Jalisco - Lerma/Chapala  
•  Proven data of exact contaminants is 

difficult to come by.  So what? 
–  One tests for those particular contaminants 

suspected to be present, beyond the basic ones 
–  Mini-pilot plant currently used to try and see how to 

make this water potable for GDL consumption. 
• Already claim that the water meets min. 

requirements 
–  Mx$6.7B Arcediano Dam  being constructed on the 

Lerma, just below where it is joined by the Santiago.   
–  Arcediano Dam is supposed to provide potable 

water for the exceedingly thirsty industries in the 
valley 



Jalisco - Lerma/Chapala con’t. 
–  Dam water will have to be pumped up over 100 

meters to flow downhill to the city.  Mexico is 
already facing an energy crisis…  What is going to 
power the water pumps? 

–  Río Lerma feeds Lago Chapala which is also 
losing water. 

–  Loss of water has climatologists concerned.  GDL 
could lose its mild climate as lake dries and dies 

–  Chapala is a receptacle for sewage, petrochemical 
& battery plant wastes, agricultural runoff and also 
happens to be the primary municipal water source 
for GDL. 



Jalisco - Sayula & Water 
•  July 2002  - COESPLAFEST* evaluated situation of 

agrochemicals in Sayula 
•  Conclusions:   

–  Inadequate storage facilities, education, awareness. 
–  YET:  No agrochemical residues found in soils or 

water 
–  People (and physicians) usually attribute health 

problems to other causes 
–  Biggest local causes of death are essentially the 

same as the rest of Jalisco 
–  HOWEVER, incidences of certain cancers and birth 

defects merit extensive analysis 
•  How trustworthy are these tests?  
 



Sayula - COESPLAFEST 



Mexico - Air Pollution 

•  Mexico is world’s 11th most populous 
nation, responsible for 2% of global 
vehicle sales 

•  Mobile sources are critical part of 
Mexico’s air pollution 
– GDL, D.F. & Puebla = ground level O3 
– Monterrey, Toluca, Cd. Juárez = PM 
–  In D.F. emit 65% NOx, 23% HC, 42% PM10, 

72% PM2.5 
*Richard Kassel, NRDC 10/04 Clean Fuels in Latin America 



Mexico & Jalisco - Air 
 

Cambio en niveles de contaminantes entre 1989 y 1998 

  
 

GDL 
 

D.F. 
 

Monterrey 
 

Toluca 
 

Dióxido de 
Nitrógeno 

 

94.5% 
 

(27.5%) 
 

(10.5%) 
 

N/A 
 

Ozono a ras de 
tierra 

 

N/A 
 

(12%) 
 

(4%) 
 

N/A 
 

Materia 
Particulita 

 

(bajando, pero no data exacta) 
 

Dióxido de 
azufre 

 

(52.6%) 
 

(71.4%) 
 

(8.3%) 
 

42.6% 
 

Pb 
 

No hay data adecuada para comparar con los EE.UU. y 
Canadá 

 
Monóxido de C 

 
(51.3%) 

 
(45.9%) 

 
(4.6%) 

 
N/A 
 

(6th Ed. Environmental Indicators, The Fraser Institute, Canada) 

 



The “Molina Plan” 
•  Only Tier 1 in force.  Tier 2 cars produced in 

Mexico but shipped to US due to high S fuels 
•  US$50-350M to upgrade infrastructure to low-S 

Introduce ultra low S fuels G&D by 2008, 
implement Tier 2, 3R’s 

•  Funded by ~Mx$0.45 ecotax 
•  With financing feasible for PEMEX to market 

15ppm ULS fuels by 2008 
*Richard Kassel, NRDC 10/04 Clean Fuels in Latin America 



Estimated Benefits of “Molina Plan 

•  Overall, B>C 10-20X on national scale, 40X for 
metro D.F. 
–  Advanced diesels would lower PM in D.F. 30%, 

reducing premature deaths~ 4000/yr. 
–  Nationally, greater benefits still - only 11% of all PM 

pollution in Mexico, found in D.F. 
–  Ave. age of truck/bus fleet is 15 yrs.  

•  Net benefits/1000 HD pre-MY’94 vehicles = US$3.9-14M. 
•  Net benefits/1000 HD MY-94-on = US$1.9-4M. 

–  Replacing 70,000 VW Bug Taxis would reduce NOx 
15%. 2-3 yr. payback with improved fuel efficiency 

*Richard Kassel, NRDC 10/04 Clean Fuels in Latin America 



Health Implications: Water & Food 

•  Toxins accumulate in the liver, impairing 
function, and possibly increasing cholesterol, 
triglycerides, homocystine resulting in high BP˚, 
cardiovascular disease, arteriolosclerosis 

•  Xeno-estrogens - pesticides, other chemicals 
–  Cancers 
–  Fertility 
–  Reproductive/endocrine impacts 
–  Physical & mental development, both pre and post 

natal 



Health Implications - Air 
•  Acute and chronic respiratory ailments like asthma, colds, 

lower respiratory tract infections, PLUS 
•  General malaise (chemical sensitivities, ENT irritations, 

odors, upper respiratory infections, allergies, autoimmune 
disorders from Chronic fatigue to Lupus) 

•  Cardiopulmonary disease/stress - increase in heart attacks, 
congestive heart failure, ischemic (i.e. angina) heart 
disease,  lung ailments from reduced pulmonary function to 
scarring of the lungs to cancer 

•  Increased probability of cerebrovascular incidents 
•  Cancer (SoEast GDL) Alley with 15-16 y.o. dying (VOC’s) 
•  Greater incidence of preemies - e.g. East L.A. 
•  Congenital deformities - mental retardation, malformed 

bones, fertility issues and more, spinal bifida?, 
encephalitis?  



Closing points 

•  Remember, these environmental problems and 
these health implications are NOT unique to 
Jalisco nor Mexico.  They are global and the 
issue continues to grow in magnitude. 

•  These failings cost Mexico US$B per year in lost 
wages, lost productivity, higher medical costs, 
loss of productive employees (social & 
generational impacts of people with birth 
defects, retardation, chronic diseases, who are 
educationally limited, die prematurely.) 



Closing points 
•  ProAire México estimates that by reducing O3 to 

meet the regulation standard would save in 2010 US
$717M-1.129B. Reducing PM10  would provide US
$3-5.595B in benefits.  This only underscores the 
inadequacy of current policy and the urgency to 
make permanent and long term reductions in 
pollution. 

•  Those who suffer most from these conditions only 
fall farther into poverty - the social question then 
also begins to hinge upon human rights, 
environmental racism issues as well. 

•  “Clean Air and public health should be a human 
right, not an economic privilege.” - R. Kassel, NRDC 


