focus on contaminant removal

significant number of small drinking water systems across

the U.S. rely on groundwater supplies. In recent years,

however, changes to the drinking water quality regulations

established by the U.S. Environmental Protection Agency

(EPA) and administered by most states have created challenges

Jfor many of these small systems. Two primary drinking water

contaminants in particular that have generated considerable

regulatory and industry activity are arsenic and uranium.
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Adsorption technologies have been
extensively evaluated and are recog-
nized as the most feasible treatment
processes for small water systems.
Independent evaluations are conclud-
ing that adsorption technologies often
present a series of benefits, including:

1. Lower Capital Costs.

a. Equipment and installation
b. Packaged units, small footprint
2. Reduced Operational and
Maintenance Activities.
a. Less operational oversight
b. Less mechanical,
electrical sophistication

Arsenic and uranium in drinking water supplies

The EPA standard for safe drinking
water for uranium became effective in
2003, establishing a maximum con-
taminant level (MCL) of 0.03 mg
per liter (mg/L). In January 2006, an
MCL of 0.01 mg/L of arsenic went
into effect, reducing the level from the
previously established 0.05 mg/L.

Ongoing water quality compliance
testing has confirmed the presence
of either arsenic or uranium—and in
many cases both contaminants—in
water systems across the country. In
New England, regulators have identi-
fied the co-occurrence of arsenic and
uranium, and with the support of the
U.S. Geological Survey (USGS), are
extending the water quality evaluations
to include private residential wells.

Kansas similarly maintains aquifers
impacted with naturally occurring
arsenic and uranium. In the West and
Southwest, where the arsenic problem is
most pronounced, co-occurrence with
uranium is not uncommon. Sourcing
treatment to effectively address both
arsenic and uranium removal can
represent additional challenges for
small community water systems.

Treatment Options

Treatment options for the removal
of both arsenic and uranium have
been identified by the EPA and
include: adsorption; lime softening;
ion exchange; reverse osmosis; and
coagulation/filtration.

3. Reduced Waste Generation.
a. Minimal backwash
b. No waste sludge generation

When evaluating treatment options
for arsenic and uranium, it is often
the case that minimal waste genera-
tion and waste handling significantly
influence the selection criteria.

Experimental Method & Results

To define the treatment effective-
ness of an adsorbent technology in
source water containing co-occurring
contaminants of arsenic and uranium,
a small water system in northern
Arizona was chosen to conduct on-site,
small-scale testing.

The water quality at the site was
typical of water quality characteris-
tics found in the southwestern U.S.,
including concentrations of arsenic
and uranium exceeding the MCL,
as well as elevated concentrations of
vanadium in an elevated pH environ-
ment with low calcium and magne-
sium (total hardness) concentrations.

The treatment design consisted of
a single 12-by-54-in. pressure vessel
charged with 1 cu ft (40 Ib) of adsor-
bent media. The adsorbent media
chosen for the testing program was
nanotitanium oxide (MetSorb), based
on results realized in previous arsenic
and uranium testing experiments.

The well-known effects of pH greater
than 8.5 on the adsorption capacity of

metal oxide/hydroxide adsorbent media
were avoided through pretreatment with
a common mineral acid to a pH of 7.3.

Following the pH adjustment, the
vessel was fed at a controlled flow rate
of 2.5 gal per minute (gpm) providing
a total empty bed contact time (EBCT)
of three minutes and allowed to operate
24 hours per day, seven days per week.

The raw, untreated and treated
water were tested routinely over the
course of nearly three months to evalu-
ate the removal efficiency of the adsor-
bent media for arsenic, uranium and
vanadium. The testing was concluded
at roughly 500,000 gal of flow through
the test unit and the data gathered
for evaluation and interpretation.

The data concluded that the nano-
titanium oxide adsorbent media effec-
tively removed both arsenic and ura-
nium to below the safe drinking water
MCL for each primary contaminant.

The data also suggests a high level
of selectivity of the nanotitanium oxide
to both arsenic and uranium, given the
operation of the test unit at 3.5 min-
utes of EBCT. An increase in EBCT to
four or five minutes would be expected
to provide further removal efficiency
for arsenic, uranium and vanadium.

The continued application of adsor-
bent technologies as cost-effective treat
ment solutions for arsenic removal
should be expanded to include co-occur-
ring contaminant challenges such as
arsenic and uranium. This becomes even
more applicable for small water systems
where financial and human resources are
limited and cost-effective, easy-to-oper-
ate treatment solutions are needed.

It is recommended that a charac-
terization of the saturated media be
conducted for proper disposal consid-
eration under the Federal Resource
Conservation and Recovery Act as well
as state and local disposal restrictions.
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media manager for Graver Technologies.

For more information on this subject
write in 1004 on the reader service card.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /Symbol
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF's if you are not downloading low Res ads from AdSpring.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


