
Drinking Water Quality:  Arsenic Contaminant Levels 

Type of EPHT Indicator Hazard, Exposure 

Measures 

Level of Contaminant in Finished Water 

1. Yearly distribution of number of Community Water Systems (CWS) 
by maximum arsenic concentration (cut-points: 0-5, >5-10, >10-30, 
>30 µg/L arsenic). 

2. Yearly distribution of number of CWS by mean arsenic concentration 
(cut-points: 0-5, >5-10, >10-20, >20-30, >30 µg/L arsenic). 

3. Average Concentration of Arsenic, by Year. 

 
Potential Population Exposure to Contaminants in Finished Water  

4. Yearly distribution of population served by Community Water 
Systems (CWS) by maximum arsenic concentration (cut-points: 0-5, 
>5-10, >10-30, >30 µg/L arsenic). 

5. Yearly distribution of population served by CWS by mean arsenic 
concentration (cut-points: 0-5, >5-10, >10-20, >20-30, >30 µg/L 
arsenic). 

Derivation of Measures 

Arsenic measures will be developed from water system attribute and water 

quality data stored in state Safe Drinking Water Act (SDWA) databases such 

as the Safe Drinking Water Information System (SDWIS/State). Data will be 

cleaned and transformed to a standard format. Analytical results of drinking 

water samples (usually taken at entry points to the distribution system or 

representative sampling points after treatment) will be used in conjunction 

with information about each CWS (such as service population and latitude 

and longitude of representative location of the CWS service area) to 

generate the measures. 

Units Concentration of arsenic, µg/L 

Geographic Scope State and Community Water System 

Geographic Scale 

The finest detail will be approximate point location of the community water 

distribution system represented by water withdrawal point, water distribution 

extents, principal county served, or principal city served. 

Time Period 2000-Most Recent Year Available 

Time Scale Calendar year 

Rationale 

Arsenic and Public Health 

 

Exposures to higher than average levels of arsenic can come from elevated 

localized soil and ground water concentrations from application and runoff of 

arsenical pesticides and leachate from coal ash and landfills (ATSDR 2005). 

Exposure to hundreds of micrograms per liter of arsenic found in drinking 

water of Taiwan, Chile, Argentina, Mexico, Bangladesh, and India has been 

associated with many adverse health effects including lung, bladder, liver 

and skin cancers (NRC, 1999; Rahman et al. 2005; Salazar et al. 2004; 

Fazal et al., 2001). Arsenic has been identified as a human carcinogen by 

the International Agency for Research in Cancer (IARC) (IARC, 2004). Other 

adverse health effects include nausea, cardiovascular disease, (Chen et al., 

2007; Chih-Hao et al., 2007; Bunderson et al., 2004), developmental and 



reproductive effects (Hopenhayn et al., 2003; Ahmad et al., 2001)), Diabetes 

Mellitus (Rahman et al., 1998), and skin keratosis and hyperpigmentation 

(Kapaj et al., 2006).  

 

Measured arsenic concentrations in finished drinking water can be used to 

understand the distribution of potential arsenic exposure levels for 

populations served by community water supplies. These measures allow for 

comparison of potential for arsenic exposures between the populations 

served by different water systems and water sources over time, and 

potentially across demographic groups. 

 

Sources of Arsenic 

 

Arsenic compounds (As (III) and As (V)) are found in both ground water and 

surface waters. The primary sources are geologic formations from which 

arsenic can be dissolved. Higher levels of arsenic tend to be found in ground 

water (e.g. aquifers) as compared to surface waters (e.g., lakes, rivers).  

 

Arsenic Regulation and Monitoring 

 

In 2001 EPA reduced the regulatory drinking water standard Maximum 

Contaminant Level (MCL) to 10 µg/L from 50 µg/L (effective January 23, 

2006) on the basis of bladder and lung cancer risks (EPA 2001a). The 

cancer risks were extrapolated from the Taiwanese (Chen et al. 1985) study 

to U.S. risks. Lowering the MCL from 50 to 10 ppb statistically reduces 

bladder and lung cancer mortality and morbidity by 37-56 cancers a year in 

the U.S. (EPA 2001b). Based on the current understanding of the health 

impacts from arsenic exposure, the potential for adverse health effects from 

drinking water exposure to arsenic is very low for most municipal drinking 

water systems.  

Use of Measure 

These measures can assist by addressing the following surveillance 

functions: 

 Distribution measures provide information on the number of CWS 
and the number of people potentially exposed to arsenic at different 
concentrations.  

 Maximum concentrations provide information on the peak potential 
exposure to arsenic at the state level. 

 Mean concentrations at the CWS level provide information on 
potential exposure at a smaller geographic scale.  

Limitations of The Measure 

Measures do not account for the variability in sampling, numbers of sampling 

repeats, and variability within systems. Concentrations in drinking water 

cannot be directly converted to exposure, because water consumption varies 

by climate, level of physical activity, and between people (EPA 2004). Due to 

errors in estimating populations, the measures may overestimate or 

underestimate the number of affected people. 

Data Sources Iowa Department of Natural Resources 

Limitations of Data Sources 
Samples are taken once a year (surface sources), once every three years 

(groundwater sources), or once every nine years (for sources with a waiver). 



Frequency of sampling is based on compliance with the MCL; the lower the 

measured concentration the fewer samples will be taken and some years 

there may be no sampling for arsenic.  

 

Ground water systems may have multiple wells with different arsenic 

concentrations that serve different parts of the population. Compliance 

samples are taken at each entry point to the distribution system. In systems 

with separate wells serving some branches or sections of the distribution 

system, the system mean would tend to underestimate the arsenic 

concentration of people served by wells with higher arsenic concentrations. 

 

Exposure may be higher or lower than estimated if data from multiple entry 

points for water with different arsenic levels are averaged to estimate levels 

for the PWS. 

Related Indicators Public Water Use 
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