
While the current maximum contaminant level (MCL) for arsenic is 10 parts per billion (ppb), the U.S. Environmental Protection 
Agency (EPA) is reviewing its MCL recommendations for this toxic contaminant. This has led utilities across the U.S. to prepare for 
the possibility of a more stringent federal regulation and evaluate the efficacy of their existing arsenic removal treatment systems. 

Since 2008, the City of Alamosa in Colorado has been using an ultrafiltration (UF) membrane filtration treatment system scheme 
and a ferric dose of 16-19 mg/L to successfully reduce arsenic from an influent value of 35-45 ppb to an effluent below 10 ppb. The 
city’s drinking water treatment plant has a maximum flow rate capacity of 5.25 million-gallons-per-day (MGD) and obtains source 
water from five wells across the region that is then blended at the facility. Source water contains naturally occurring arsenate 
and other inorganic contaminants. 

While the city’s existing treatment scheme can achieve greater arsenic removal efficiency, it would require additional chemicals 
and an increased ferric dose of 25-40 mg/L to reduce arsenic to 5 ppb or less. 

Concerned with having to increase reliance on bulk chemicals to meet a lower arsenic MCL and the associated inherent concerns, 
the City of Alamosa evaluated the SafeGuard™ H2O technology, manufactured by Aqua Metrology Systems (AMS), to replace the 
use of bulk ferric chloride.  The evaluation was done via bench-scale testing and a subsequent pilot demonstration. 

The bench-scale test was used to characterize the efficacy of the technology and the coagulation filtration requirements. The 
demonstration was initiated to show the ability of SafeGuard™ H2O to provide effective and reliable arsenic removal below the 
MCL, to quantify the material costs savings provided by this new technology, evaluate the purity of the in-situ generated ferrous 
reagent compared to bulk ferric chloride and study the impact of both reagents on membrane health.

City of Alamosa Evaluates In-Situ Electrogenerated Generated Ferrous Reagent 
to Replace Bulk Ferric and Support Arsenic Removal
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The SafeGuard™ H2O technology uses a food grade iron precursor and an in-situ electrolytic generator to create a ferrous 
reagent onsite and on-demand. The process is simple, safe, effective and sustainable; offering significant benefits compared 
to bulk chemicals. 

SafeGuard™ H2O features automatic dosing and incorporates proprietary continuous, real-time monitoring of contaminant 
levels (arsenic and iron) at the influent and effluent to ensure optimal treatment and compliance with regulatory and 
operational targets 24/7/365. 
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Figure 1. SafeGuard™ H2O Arsenic Removal Process at the City of Alamosa

The bench scale testing of the SafeGuard™ H2O system has shown the in-situ generated reagent can achieve arsenic removal 
below 1 ppb, proving the efficacy of the technology. The electrogenerated ferrous reagent was shown to achieve reliable 
arsenic removal below 5 ppb with a ferrous dose of 6.5-8 mg/L.  

Preliminary conclusions from the pilot demonstration of the technology include:
• The in-situ ferrous reagent provides significant cost savings compared to bulk ferric chloride. 
• The electrolytically generated ferrous reagent provides a higher efficiency in arsenic removal compared to bulk  

ferric chloride.
• The purity of the in-situ ferrous reagent precursor is of a higher quality than bulk ferric chloride.
• The high purity of the in-situ ferrous reagent resulted in lower manganese levels in the treatment reagent as well as  

in the treated water and waste.


