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Arsenic Demo Sites: Where Are They Now? A Retrospective Cost and Performance 

Analysis of  EPA’s 50 Full-Scale Treatment Pilots 

In 2001, the U.S. EPA reduced the arsenic MCL from 50 µg/L to 10 µg/L, and expert projections indicated that more 

than 20% of public water systems—particularly small groundwater systems—would be unable to meet the new 

standard. To support utilities, EPA implemented 50 demonstration projects to evaluate multiple treatment technologies 

under real operating conditions. This study revisits those systems to assess long-term cost, performance, and 

sustainability.

This research uses EPA’s cost reports and water quality datasets to compare removal efficiency, compliance reliability, 

and operational behavior across technologies, with a specific focus on adsorptive media. The results identify key 

design and operational drivers linked to cost-effectiveness and sustained regulatory compliance

The Hidden Threat: Arsenic in Drinking Water Timeline and Regulation

RESEARCH AIM:
To evaluate which arsenic treatment technology 

delivers the best balance of performance and cost.

RESEARCH AIM:
To examine whether small systems—originally 

projected to be most at risk of non-compliance—

achieved the 10 µg/L arsenic MCL after adopting 

treatment technologies.

Cost Analysis for All Treatment Technologies

Which Component Drives Capital Costs?

For more information, 

comments, or questions on 

this research, please contact:
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Performance Analysis for Adsorptive Media Systems

Ongoing Research:

• Conduct follow-up surveys with vendors and utilities to 

validate operational and performance data.

• Expand detailed analysis of performance beyond 

adsorptive media (AM) to include IX, CF, and RO systems.

• Further investigate whether any systems transitioned to 

different treatment technologies over time and what 

factors drove those changes.

• Perform advanced statistical modeling to explore and 

quantify variable impacts on arsenic removal:

• Multilevel / Hierarchical models – capture variation 

across sites and technologies.

• Survival analysis (time-to-event) – estimate and 

compare media lifespans.

• Variable importance analysis – quantify the weight of 

impact of pH, phosphate, silica, and other factors on 

removal efficiency.

• By 2006, nearly all systems achieved compliance with the 10 µg/L MCL.

• Iron-based AM delivered the best balance between performance and cost.

• Adsorption capacity of media can be impacted by high levels of competing ions 

such as silica, phosphate, and sulfate.

• Top contributors of high system costs are pH control system, size of vessels, and 

more advanced system control.

• Lead/Lag configuration allows for better utilization of media for Arsenic removal.

• Higher utilization → better cost efficiency…Lower utilization → higher unit cost.

The results from both studies highlight that iron-based AM systems consistently emerge as the most 

cost-effective option for small systems to achieve and maintain arsenic compliance.

This research has received support from AWWA Inorganic Committee - Arsenic Subgroup; with special thanks to 

Darren Lytle (Hazen & Sawyer), Matthew Pinelli (EPA) for their valuable feedback.

EPA Reports: https://www.epa.gov/water-research/arsenic-treatment-technology-demonstrations 

Arsenic concentrations in ground water of the 

United States 20,043 samples (USGS,1973-2000)

How likely are arsenic concentrations in ground 

water likely to exceed possible new MCL?

EPA’s Response: 50 Full-Scale Demonstration

How much would systems pay 

per unit of water treated?

O&M – Cost of running the 

system per water treated

Four Categories: 

1. Media replacement 

(AM systems only) ($)

2. Chemical consumption ($) 

3. Electricity ($)

4. Labor ($)

Capital – Cost of building the 

system per design capacity

Three Components: 

1. Equipment ($)

2. Site Engineering ($) 

3. Installation ($)

Normalizing Data to Compare ‘Apples to Apples’

Get everything into:

• Normalized cost ($/gpd)

• Annualized Unit Cost ($/kgal)

Size (by design capacity)

Small (<100 gpm)
System Type

• NTNCWS

• CWS

Tank Configurations: Series vs. Parallel

Large (≥100 gpm)
System Type

• CWS

‘Small/Large’ here refers 

to flow rate, NOT PWS 

population-based categories

Which Component Drives O&M Costs?

Technologies 

on Trial

Nine Different Adsorptive Media Used (28 AM Systems) Putting it all together:

[ Water Quality: Diverse Sites, Diverse Challenges ]

Technology Longevity: Who Stayed, Who Switched?

[ Case Studies: Adsorptive Media (AM) Cost and Performance ]

[ Lessons Learned from the Field ]

E33 iron-based media showed the lowest cost and 

longest media life. Equipment and media replacement 

costs dominated total expenditures. All systems began 

above the 10 µg/L MCL, but by 2006 nearly all achieved 

compliance. Arsenic removal was strongest in lower-pH 

water with fewer competing ions.
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Dark bar = arsenic. 

Lighter bars = other 

ions (just for 

reference—no 

need to focus too 

hard on them!).

Adsorption capacity of media can 

be impacted by high levels of 

competing ions such as silica, 

phosphate, and sulfate.
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