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Comment to the editors:

The proposed chapter outline for section 2 of the book does not fit well with the chapters in the risk factor section.   We are here dealing with interventions that are often not disease specific, and interventions that are carried out by other sectors than the health sector.  The outline below takes this into account.  

The space allotted, 10 pages, is far too little to make a meaningful analysis of the broad topic of this chapter, and we are considering writing the text for a longer working paper, and shorten it at the end. Another option would be to have a separate chapter on Air pollution and one that deals with Chemical pollution of water, land and food.  This chapter will deal primarily with chemical pollutants (as no other chapter appears to include this type of risk factor), but we will make brief reference also to radiation and the indirect impact of chemicals (green house gases) on climate change health effects.  the idea of doing a longer paper then cutting down seems fine.  I suspect it might also be useful to do the two chapters as you suggest and you and the editors can decide which to include if we run into the expected space limitations.  
An omission in the table of contents of the whole book seems to be “workplace risk factors”, which we will make reference to in the air sections of this chapter.  We will liaise with the author of the chapter on “Occupational health” in order to avoid overlap.

Several “boxes” with additional information about key examples of health impacts and interventions will be included.

Section 1: The Nature, Causes, and Burden of the Condition

1A.  The multiple risk-impact scenarios of environmental risk factors (1 Page)

This text will highlight the problems of describing interventions and their cost-effectiveness for multiple risk factors and health impacts, for which interventions in other sectors than the health sector are essential for success.  It will point out that much decision-making is not driven by economic analysis of health, but other economic arguments.  Tradeoffs are necessary.

The text will also explore the general setting for air and water pollution.   Population growth, rapid economic growth, urbanisation and industrialisation has had important impacts on the environment, partly by improving air and water quality and partly by causing pollution.   Burden of the conditions due to air and water exposures will be quoted from the World Health Report 2002 (WHR), but for most specific environmental risks no burden estimates exist.  It will also be stressed that for many risks of this type the relative burden locally is what is of important for decision-making: a small polluted area may have a major health problem with an environmental risk that is small worldwide.
1B. Air pollution  (1.5 pages)

Items to consider are listed in bullet points below (potential content), and a selection of key topics will be made as the text emerges.

Sources of air pollution 


· household heating and cooking (dealt with in previous chapter), impact on outdoor air

· (indoor air pollution from cooking and heating will be dealt with in another chapter)

· motor vehicles

· industry, power plants

· different types of air pollutants, PM, CO, NO2, CO2, hydrocarbons, etc

· specific local outbreaks of air pollution effects, e.g. Bhopal

· The Chernobyl nuclear accident {WHO, 2001 #20}
· Some reference to workplace air and its link to ambient air will be made

· natural pollution, allergens, sandstorms, bush fires

Human exposures to pollutants

· variability in air pollution  levels

· impact of meteorology on air quality

· time-activity patterns, where are people and for how long

· indoor/outdoor differences in air pollution levels

· indirect exposure from air that pollutes water, plants or soil

· combined exposures to occupational air pollutants or tobacco smoke

· air pollution control approaches, interventions

Impacts on health 

· effects of individual pollutants

· acute and chronic effects, harvesting, latency

· recent epidemiological studies in developed and developing countries

· burden of disease calculations, DALYs in WHR for Outdoor air pollution and Lead


Future challenges:

· quantifying acute and chronic effects

· identifying the actual cause of certain effects

· finding preventive interventions that are socially acceptable and economically feasible

· the long-term future health effects of CO2 and other greenhouse gases affecting the global climate, and the issue of interventions for long-term future health protection. 

1C. Water pollution (1.5 pages)

Sources of water pollution (chemical)


Industrial effluent

- Effluent from distilleries, paper mills, sugar mills, leather processing industries, mining, textile, dye industries

- Thermal pollution (hot water discharge) from factories and power plants

-  Petrochemicals


Agricultural run-offs


- Fertilisers, Pesticides


Other sources 
there is another chapter on water and sanitation, which will cover disinfection at point of use.  does that have byproducts as well as the more “industrial” purification?  This is a personal question as we did not include any by products or side effects in the WHR2002. 

- Household detergents - phosphates

- Treatment of drinking water – Disinfection by-products


- Natural contamination of groundwater – arsenic in Bangladesh



- Reticulation piping – lead and copper

- Consumption of food irrigated with contaminated water (arsenic, cadmium)

Industrial / nuclear accidents

- The Red Rhine Incident.  Consumption of contaminated fish and seafood (mercury)

Factors influencing human exposures to chemical water pollution

- Some chemicals destroy aquatic life

- Eutrophication of rivers and lakes primarily due to nitrates and phosphates– encourages algal blooms – taste and odour problems as well as being harmful to health

- Influences human food chain 

- Pollution control methods

- Drinking and recreational water guidelines

Impacts on health 

Currently, there is no measure of burden of disease due to chemical pollutants in water.  The burden of disease from diarrhoeal disease from unsafe water, sanitation and hygiene is very large in developing countries, but the health effects from chemical pollution of water are usually local and less prevalent.   An exception is the major public health problem of arsenic in drinking water in Bangladesh and some other countries.  are there any reliable estimates? was talking to someone today in SEARO who says there are some, though not totally reliable. 
Examples of specific health effect situations will be reviewed:  carcinogenicity, effects on endocrine and reproductive systems, developmental delays and other nervous system effects (including methylmercury poisoning - Minamata disease), renal system (Including chronic cadmium poisoning – Itai Itai disease) and circulatory system (e.g. methemoglobineamia from nitrate, anaemia and hypertension from lead).  No Burden estimates available, except for Lead.

Future challenges:

Methods to avoid damage to the aquatic system.  Better management of water resources.  Stringent pollution control.    Challenges faced by water authorities in balancing chemical vs microbial risk.  



Question for the editors:

Is water quantity/scarcity an issue to be discussed in this chapter?  e.g. changing water table, impact of climate change and prediction of droughts.  i certainly thought that climate change was a part of this chapter.  If it can be included, i favour it.  
Section 2: Interventions (to include a review of any literature examining cost effectiveness of the various interventions) (2 pages)

(we suggest to include the limited material on cost effectiveness in the next section)

2A.  Air

· specific examples of industrial air pollution control (refer to other texts), including cost saving by recovery of materials (e.g. cadmium)

· catalytic converters on vehicles, fuel quality, fuel efficiency as means of air pollution control

· traffic demand management as pollution control strategy

· importance of intersectoral action

· health sector role in interventions is to ensure that legislation or economic instruments to ensure other sectors carry out their role in prevention 

· role of pollution monitoring 

2B.  Water


- Prevention of contamination by source protection; feasibility issues.  


- specific methods for industrial water pollution control  (refer to other texts)


- often necessary to use interventions for drinking water treatment   


- 
·  Integrated pest control for pesticide use reduction

· Changes to farming / agricultural practices to minimise or prevent run-offs to water streams (identify best environmental practice for application of fertilisers, pesticides)
· Filters at consumer end for specific pollutants, e.g. Three pitcher filter for removal of arsenic

· Role of pollution monitoring
Section 3: Intervention cost and cost effectiveness (1 page)

This will be separated into air and water subsections, but the literature on specific health cost effectiveness is limited I agree that costs should be addressed separately to CE.  
Section 4: Economic benefits of the interventions (1 page)


Consolidated discussion about both air and water.

Use as sources major reviews by World Bank, UNICEF, UNDP, WHO

Description of the notion of  “collateral externality gains” both for air and water, i.e. economic benefits in other health areas or economic areas if interventions are taken to reduce a particular health effect.  E.g. interventions to reduce respiratory/heart disease effects of urban motor vehicle air pollution, can also reduce injury rates and greenhouse gas emissions (worth US$ 20 per ton of reduction). 

Long-term benefits of clean air and water.  Link to sustainable development.

Section 5: Implementation of control strategies: Lessons of experience (1 page)

Again mention of the importance of the health sector working with other sectors to encourage them to carry out interventions.

5A.  Air

· Acute problems, e.g. Bhopal

· long-term problem sources, e.g. industry, vehicles (developments in California, Mexico City, )

· Household sources (London Fog and smoke free zones, Swedish trend towards centralised heating and power plants, etc.)

· Global air pollution issues, brown cloud over Asia, acid rain, CO2

5B.  Water

Case studies:

Industrial water pollution:

· Mercury poisoning – fishing communities

e.g.   Minamata disease (discharge of organomercury in to Minamata Bay, Japan, in late 1950s) 

· Cadmium poisoning – rice  

Other examples of water pollution:

· Arsenic in Bangladesh where tube wells were introduced as a safe water source

· Arsenic contamination from mines in Thailand 

· Thailand – Rapid economic growth, but at a large environmental cost. 

Draw attention to the fact that in developing countries where subsistence farming is common practice in the villages – people grow and eat own crops – no dilution effect by consuming unpolluted food as well as polluted.

Section 6: The R&D agenda (0.5 page)

Consolidated for both air and water.

There is a need to better estimate burden of disease related to air and chemical water pollution.  

There is very little information on cost effectives analysis of air and water pollution control measures.  This area needs to be supported for further research.
There is a need to develop strategies for effective water resource management.

Look to the future to prevent occurrence of events with impact on air and water quality.  For example, predicted changes (reduction) to the aquifier may impact on the concentration of arsenic in groundwater.     
Section 7: Conclusion: Promises and pitfalls (0.5 page)

