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Chromium
An Ongoing Issue for Water Providers
Hexavalent chromium has been widely recognized as a 
compound of concern since it was first regulated by the 
US EPA in 1977 as part of a total chromium MCL. In 
1999, California became the first state to focus specifically 
on hexavalent chromium when a public health goal was 
proposed. In 2008, the National Toxicology Program (NTP) 
determined that hexavalent chromium was a carcinogen by 
ingestion. It became a national concern in late 2010 when 
the Environmental Working Group (EWG) published the 
results of a survey on hexavalent chromium in 35 drinking 
waters from throughout the US. In 2011, the State of 
California finalized a public health goal (PHG) of 0.02 ug/L. 
In August 2013, California proposed a new MCL of 10 ug/L 
for hexavalent chromium. The EPA has included hexavalent 
chromium and total chromium in UCMR3 (2013-2015) 
and is conducting a toxicity review for the Integrated Risk 
Information System to be completed by 2014. The EPA will 
make their own determination on regulation of hexavalent 
chromium following this additional toxicity review, which will 
likely be based in part on results of studies conducted over 
the last 4 years by ToxStrategies, a well know toxiciology 
consultant.  Additionally the UCMR3 monitoring data will be 
used by the EPA to evaluate the impact on water utilities. It 
is thus critical for water suppliers to be aware of the issues 
surrounding this contaminant. Eurofins Eaton Analytical 
(EEA) has been providing support in this arena for more 
than 10 years to regulators, industry and water purveyors, 
including municipalities and beverage manufacturers.

Key Considerations for any MCL
Determination Include:
	 •	Cost of treatment
	 •			Potential for conversion of trivalent chromium to 

hexavalent as a result of disinfection
	 •			Toxicity by ingestion
	 •			Frequency of occurrence

Chromium Chemistry and Analysis

Chromium is generally found in two forms, trivalent 
chromium (Cr+3) and hexvalent chromium (Cr+6). At pH 
ranges of 6 to 9 in oxidizing environments Cr+6 is the 
dominant water-soluble form.

Total chromium is most accurately analyzed by ICPMS  
(EPA 200.8) following nitric acid digestion with reporting 
limits as low as 0.2 ug/L. Hexavalent chromium can be 
analyzed by ion chromatography (EPA 218.6 or EPA 218.7) 
with reporting limits of 0.02 ug/L. Only a few labs 
nationwide (those that are US EPA approved for the 
UCMR3 program) are capable of testing at low levels using
these methods.

Originally the holding time for Method 218.6 was 24 hours, 
but the EPA and California extended it to 5 days based in 
large part on data provided by Eurofins Eaton Analytical. 
Method 218.7 extends the holding time to 14 days.

We were also instrumental in advancing analytical 
techniques for chromium by supporting the EPA under 
contract with determination of achievable reporting limits 
(LCMRL) for both Method 200.8 and 218.7 and performing 
second lab validation for 218.7.

We have been certified for hexavalent chromium analysis 
by ion chromatography since 1999 and analyzed 
more than 25,000 samples using this method, including 
providing testing support for nearly all of the pilot studies 
used to determine the cost of treatment for hexavalent 
chromium. 
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Chromium Occurrence

Published data for the State of California and Eurofins 
Eaton Analytical data on drinking water across the country, 
both before and during UCMR3, document the widespread 
occurrence of hexavalent chromium above the California 
PHG of 0.02 ug/L. Preliminary UCMR3 data from more 
than 400 PWS analyzed by EEA has shown hexavalent 
chromium to be present in more than 75% of finished 
water samples, with similar concentrations at both the 
entry point and the point of maximum residence time in 
the distribution system. Nationally <2% of samples exceed 
California’s proposed MCL, a lower frequency than is found 
in California.

Treatment Options for Hexavalent Chromium

Recent research by the Water Research Foundation and AWWA 
have shown that there are three effective, but expensive treat-
ment options for hexavalent chromium. These include:

	 •  Weak base anion exchange 
	 •  Strong base anion exchange
	 •  Reduction, coagulation, filtration (RCF)
	 •  Reverse Osmosis (RO)

There have also been multiple studies demonstrating that 
certain treatment chemicals may add hexavalent chromium 
to water supplies, and also that trivalent chromium may be 
converted to hexavalent chromium due to the addition of 
oxidants such as chlorine.

To assist water purveyors in evaluating the impact of hexavalent 
chromium on their systems, there is a freely available treatment 
cost calculator at:  
http://crvitreatmentcosts.com/cost-calculator/

 
Chromium Resources Generated by EEA

•  Provided articles on hexavalent chromium: Water 
Quality Technology Conference (2001), OPFLOW-Reg 
Talk (2011), SOLUTIONS (2011), World Water and 
Environmental Engineering (2011) and SOURCE (2012) 
to help inform impacted entities of chromium issues.

•  Provided data to the EPA and California regarding 
holding time and preservation of samples (2010-2011).

•  Demonstrated that various treatment chemicals can 
increase the concentration of this contaminant (2011).

•  Served on AWWA’s hexavalent chromium workgroup to 
identify important research areas (2010-present).

•  Provided 2nd lab validation data for Method 218.7 (June 2011).

•  Demonstrated the importance of digesting samples for 
total chromium analysis to prevent false positives at low 
levels (August 2011).

•  Approved for UCMR3 monitoring for both hexavalent 
chromium and total chromium as of Rule promulgation 
(May 2, 2012).

Since 2010, Eurofins Eaton Analytical has tested more than 
5,000 sites across the United States for low-level hexavalent 
chromium, representing in excess of 20,000 samples.
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