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infections. The combination of excess illnesses associated with coastal water pollution resulted in a 
cumulative public health burden of $3.3 million per year for these two beaches. This paper introduces a 
public health cost variable that can be applied in cost-benefit analyses when evaluating pollution 
abatement strategies. 
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 Abstract: The fact that water flows to the lowest level uni-directionally is a very specific and useful 

property of water. By utilizing this property, we design a trading-ratio system (TRS) of tradable 
discharge permits for water pollution control. Such a trading-ratio system has three main 
characteristics: (1) the zonal effluent cap is set by taking into account the water pollutant loads 
transferred from the upstream zones; (2) the trading ratios are set equal to the exogenous transfer 
coefficients among zones; and (3) permits are freely tradable among dischargers according to the 
trading ratios. This paper shows that the TRS can take care of the location effect of a discharge and can 
achieve the predetermined standards of environmental quality at minimum aggregate abatement costs. 
Problems with hot spots and free riding can be avoided, and the burdens on both dischargers and the 
environmental authority should be relatively light.  
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xiii, 295 p, 0-19-564395-X, Oxford University Press, Delhi.  
 

11. O’Shea, L. (2002), ‘An economic approach to reducing water pollution: point and diffuse sources’, 
Science of Total Environment 282-283: 49-64.  

 
 Abstract: A review of economic policy towards pollution control is presented which shows that 

appropriate measures will depend on whether the pollution is of a point or a diffuse nature. Regulation 
of the former is comparatively straightforward, with command and control and market instruments the 
tools of pollution control. The advantages and disadvantages of each measure are outlined. However, 
the inability to monitor emissions at source precludes the application of point source measures in the 
case of diffuse source pollution. Instead, methods are required which overcome the need for direct 
monitoring. Several suggestions that propose ways of achieving this have been put forward and these 
are described. It is concluded that appropriate measures depend on the particular features of the 
problem and it is not possible to offer a blanket solution to either point sources or diffuse pollution.  

 
12. Paudel, K. P, H. Zapata and D. Susano (2005), ‘An empirical test of environmental kuznets curve for 

water pollution’, Environmental and Resource Economics 31(3): 325-348.  
 
 Abstract: The Environmental Kuznets Curve (EKC) on water pollution was investigated with both semi 

parametric and parametric models using watershed level data for the state of Louisiana, USA. The 
parametric model indicated the turning points within the range $10241-$12993, $6636-$13877, and 
$6467-$12758 for nitrogen (N), phosphorus (P), and dissolved oxygen (DO), respectively. However, 
only the parameters associated with N EKC were found to be significant. Model specification tests 
rejected parametric models in favor of semi parametric specification for P but not for N and DO. 
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14. Sanchez-Choliz, J. and R. Duarte (2005), ‘Water pollution in the Spanish economy: analysis of 
sensitivity to production and environmental constraints’, Ecological Economics 53(3): 325-338. 

 
 Abstract: In this paper, we discuss the relationships between production processes and water pollution 

based on the recent Satellite Water Accounts (SWA) (INE (Spanish National Statistics Institute), 2002) 
and the 1997 input–output tables for the Spanish economy. The study focuses on four pollutants 
[biological oxygen demand (BOD), metals, nitrogen and phosphorus) and seven sector blocks. Firstly, 
we identify the roles of the various sector blocks as generators and consumers of each type of pollution. 
Secondly, we examine how pollution responds to changes in unit coefficients of pollution and final 
demand patterns to obtain the shadow prices for the different pollutants. The results obtained provide a 
sound basis for the design of improvements in environmental policy.  
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Water Pollution and Health 
 
18. Ahmad, S. A, M. H. Sayed, S. Barua, M. H. Khan, M. H. Faruquee, A. Jalil et al (2001), 'Arsenic in 

drinking water and pregnancy outcomes' ,  Environmental Health Perspective 109(6):29-31. 
 
 Abstract: We studied a group of women of reproductive age (15-49 years) who were chronically 

exposed to arsenic through drinking water to identify the pregnancy outcomes in terms of live birth, 
stillbirth, spontaneous abortion, and preterm birth. We compared pregnancy outcomes of exposed 
respondents with pregnancy outcomes of women of reproductive age (15-49 years) who were not 
exposed to arsenic-contaminated water. In a cross-sectional study, we matched the women in both 
exposed and nonexposed groups for age, socioeconomic status, education, and age at marriage. The 
total sample size was 192, with 96 women in each group (i.e., exposed and nonexposed). Of the 
respondents in the exposed group, 98% had been drinking water containing 0.10 mg/L arsenic and 
43.8% had been drinking arsenic-contaminated water for 5-10 years. Skin manifestation due to chronic 
arsenic exposure was present in 22.9% of the respondents. Adverse pregnancy outcomes in terms of 
spontaneous abortion, stillbirth, and preterm birth rates were significantly higher in the exposed group 
than those in the nonexposed group (p = 0.008, p = 0.046, and p = 0.018, respectively).  
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unmetabolized Asi, monomethylarsonic acid (MMA) and dimethylarsinic acid (DMA) excreted in urine 

within 24 h after the IV injection of 7.14 g/kg ASi. Liver disease does not affect the percent of the 
injected dose excreted within 24 h but has striking and opposite effects on the proportions of MMA and 
DMA. MMA excretion is highly correlated with the 14C-aminopyrine breath test (r=0.73; P<0.05). The 
reduction in the proportion of MMA excreted in urine and the increase in that of DMA are similar with 
regard to sensitivity and specificity for detecting liver impairment. Unlike the 14C-aminopyrine breath 
test, the inorganic arsenic methylation test offers the advantage of being unaffected by treatment with 
microsomal enzyme inducers. 

 
27. Cebrian M. E., A. Albores, M. Aguilar and E. Blakely (1983), 'Chronic arsenic poisoning in the north 

of Mexico', Human Toxicology 2(1):121-133. 
 

Summary:  We compared the prevalence of signs and symptoms of chronic arsenic poisoning in two 
rural populations. The arsenic concentration in the drinking water of the exposed population was 0.41 
mg/l, and 0.007 mg/l in the control population. The arsenic was present mainly (70%) in its pentavalent 
form. The objective was to quantitate health effects and risks derived from chronic ingestion of arsenic 
in contaminated water. In the exposed population, 21.6% of the sample, showed at least one of the 
cutaneous signs of chronic arsenic poisoning against 2.2% in the control town. Non-specific symptoms 
were more prevalent in the exposed population and they occurred more frequently in those individuals 
with skin signs. The relative risk of suffering a particular manifestation of poisoning, ranged from 1.9 
to 36 times higher in the exposed population. We estimated the risks above mentioned, which were 
derived from exposure to minute quantities of arsenic in a known proportion of its oxidation states 
during a life time period. 
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hypopigmentation). Individual exposure assessment could only be estimated by present levels and in 
terms of a dose index, i.e., arsenic levels divided by individual body weight. Arsenic water 
concentrations ranged from 10 to 2,040 microg/L, and the crude overall prevalence rate for skin lesions 
was 29/100. After age adjustment to the world population the prevalence rate was 30. 1/100 and 
26.5/100 for males and females, respectively. There was a significant trend for the prevalence rate both 
in relation to exposure levels and to dose index (p < 0.05), regardless of sex. This study shows a higher 
prevalence rate of arsenic skin lesions in males than females, with clear dose-response relationship. The 
overall high prevalence rate in the studied villages is an alarming sign of arsenic exposure and requires 
an urgent remedy. 
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169. 

 Abstract: Water quality is a major environmental issue. Pollution from nonpoint sources is the single 
largest remaining source of water quality impairments in the United States. Agriculture is a major 
source of several nonpoint-source pollutants, including nutrients, sediment, pesticides, and salts. 
Agricultural nonpoint pollution reduction policies can be designed to induce producers to change their 
production practices in ways that improve the environmental and related economic consequences of 
production. The information necessary to design economically efficient pollution control policies is 
almost always lacking. Instead, policies can be designed to achieve specific environmental or other 
similarly related goals at least cost, given transaction costs and any other political, legal, or 
informational constraints that may exist. This report outlines the economic characteristics of five 
instruments that can be used to reduce agricultural nonpoint source pollution (economic incentives, 
standards, education, liability, and research) and discusses empirical research related to the use of these 
instruments.  

58. Ahmad, J., B. N. Goldar, S. Misra and M. Jakariya (2002), 'Fighting arsenic, listening to rural. 
communities: willingness to pay for arsenic-free, safe drinking water in Bangladesh', 
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60. Ammann, A. A., E. Hoehn and S. Koch (2003), ‘Ground water pollution by roof runoff infiltration 

evidenced with multi-tracer experiments’, Water Research 37(5): 1143-1154. 
 
 Abstract: The infiltration of urban roof runoff into well permeable subsurface material may have 

adverse effects on the ground water quality and endanger drinking water resources. Precipitation water 
from three different roofs of an industrial complex was channelled to a pit and infiltrated into a 
perialpine glaciofluvial gravel-and-sand aquifer. A shaft was constructed at the bottom of the pit and 
equipped with an array of TDR probes, lysimeters and suction cups that allowed measuring and 
sampling soil water at different depths. A fast infiltration flow was observed during natural rainfall 
events and during artificial infiltration experiments. For a better understanding of the behaviour of 
contaminants, experiments were conducted with cocktails of compounds of different reactivity 
(ammonium, strontium, atratone) and of non-reactive tracers (uranine, bromide, naphthionate), which 
represent different classes of pollutants. The experiment identified cation exchange reactions 
influencing the composition of the infiltrating water. These processes occurred under preferential flow 
conditions in macropores of the material. Measuring concentration changes under the controlled inflow 
of tracer experiments, the pollution potential was found to be high. Non-reactive tracers exhibited fast 
breakthrough and little sorption.  
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Policy and Management Issues 
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Abstract: Severe environmental degradation appears to be threatening the long-term development 
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85. Cheng, H., Z. Yang and C.W. Chan (2003), ‘An expert system for decision support of municipal water 

pollution control’, Engineering Applications of Artificial Intelligence 16(2): 159-166. 
 
 Abstract: This study presents an expert system (ES) for assisting departments of environmental 

management in their efforts to improve water quality in a city. The ES was built based on the premise 
that municipal water quality is related not only to the environmental conditions of a city, but also to its 
economic and social systems. The system called WPC-ES can analyze relationships between industrial 
water pollution and economic activities of industrial enterprises of a city. The system includes a 
decision model at its core, which integrates another four closely related subsystems. As an application, 
use of the system by the environmental protection agency of a city in the Yellow River Basin of China 
is presented. The results showed that the system could provide better decision support for 







fully standardized and published in the form of the Czech branch technical norm of water management 
(TNV) in the year 2000.  
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  Summary: This paper analyzed the state of water pollution in China, and several control measures are 
promoted. The importance of waste water recycling as the effective way to resolve the contradiction of 
limited water resource and growing demand is emphasized. 
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