
Here’s a not-so-bold prediction in a 
world of changing climates: Publicly 
owned treatment works (POTWs) 
will become known as power-opti-
mizing treatment works and embrace 
a “reduce-and-produce” attitude 
about energy. That would be good 
and timely news. 

Energy consumption by POTWs 
can account for 30% or more of the 
total operation and maintenance costs 
associated with conventional waste-
water treatment systems, and POTWs 
account for approximately 3% of the 
electricity demand in the U.S. As 
wastewater f lows to POTWs increase 
and discharge requirements become 
more stringent, the demand for elec-
tricity at POTWs is expected to grow 
by approximately 20% over the next 
15 years. 

A first step in managing energy at 
POTWs is to improve energy efficiency 
and reduce the volumes of water that 
require energy-intensive pumping and 
treatment. Efforts to conserve water 
and energy through the use of prod-
ucts that are labeled by the U.S. Envi-
ronmental Protection Agency’s (EPA) 

WaterSense and Energy Star programs 
can help reduce the volume of water 
used, wastewater generated, energy used 
and money spent by households, public 
facilities and the private sector.

Energy Management
The EPA and others have developed 

tools to help benchmark POTWs’ 
energy use and track improvements 
over time in energy conservation. 
These tools support effective energy 
management practices such as compre-
hensive energy audits, effective energy 
use tracking systems, using energy-
efficient equipment and optimizing 
overall energy use. 

POTWs should not stop with 
reducing water and energy ineffi-
ciency; they should evaluate options 
for energy generation as well. POTWs 
today are using a range of power 
generation practices including meth-
ane-to-energy projects, onsite solar or 
wind power and hydroelectric tur-
bines in outfalls. These projects not 
only reduce energy costs but also gen-
erate energy from renewable sources 
that reduce greenhouse gases. 

Onsite power production using 
biogas generated by anaerobic diges-
tion of sewage sludge offers some 
exciting opportunities for POTWs to 
become more energy self-sufficient. 
The methane from the biogas is used 
in onsite combined heat and power 
production to meet building and elec-
trical power demands while:
 • Producing power at a cost below
  retail electricity.
 • Displacing purchased fuels for
  thermal needs.
 • Qualifying as a renewable fuel for 
  “biomass-based” electric power 
  generation under green power 
  marketing programs.
 • Enhancing power reliability
  for POTWs.
 • Offering an opportunity to 
  reduce greenhouse gas and other 
  air emissions.

A recent report by the EPA’s Com-
bined Heat and Power Partnership 
program titled, “Opportunities for 
and Benefits of Combined Heat and 
Power at Wastewater Treatment Facili-
ties,” suggests that only 106 of the 544 
POTWs (greater than 5 million gal 
per day) that currently have anaerobic 
digesters now use their biogas, with 
the remainder flaring it. 

If all 544 of these POTWs were to 
use the biogas, about 340 megawatts 
of clean energy could be generated, 
offsetting 2.3 million metric tons of 
carbon dioxide emissions annually. 
This is equivalent to planting about 
640,000 acres of forest or eliminating 
the emissions of about 430,000 cars. 

Even higher levels of power pro-
duction could be realized by using 

high-efficiency, low-emissions tech-
nologies at POTWs, such as lean-
burn engines with catalytic convert-
ers, microturbines and fuel cells. The 
biogas produced by POTWs with 
anaerobic digesters can also poten-
tially be scrubbed to remove sulfur, 
water vapor, siloxanes, and even CO2 
to produce pipeline-quality natural gas 
(methane) that can be used as a trans-
portation fuel to help meet new goals 
for the use of biofuels in the transpor-
tation sector. 

There are also opportunities to 
employ natural systems such as con-
structed wetlands as passive, low-
fossil-fuel-use treatment options. 
Although land intensive, such sys-
tems can improve source water qual-
ity while restoring degraded wetland 
habitat. Also, biosolids generated 
by POTWs can be used to fertilize 
crops, replacing commercial fertilizer 
derived from petroleum.

The Road Ahead
Energy efficiency and carbon 

footprints should play a far more 
important role in the design of the 
next generation of wastewater treat-
ment systems. Reducing the carbon 
footprint of POTWs and making 
them more energy efficient while still 
meeting their water quality objectives 
will require creative new solutions to 
the challenge of wastewater treat-
ment. The EPA is doing its part to 
help energy and water operators and 
policymakers connect the dots, drops 
and watts. We encourage you to tell 
us—or even better—show us and 
your colleagues how to do more. WWD

More information about the 
WaterSense program is available at 
www.epa.gov/watersense. To learn more 
about benchmarking tools available 
to POTWs, visit www.epa.gov/
waterinfrastructure/bettermanagement_
energy.html. More about Energy Star 
can be found at www.energystar.gov. For 
more about EPA’s Combined Heat and 
Power Partnership, visit www.epa.gov/
chip. The CHPP report on opportunities 
for wastewater treatment plants can be 
found at www.epa.gov/chp/documents/
wwtf_opportunities.pdf. 

Benjamin H. Grumbles is assistant admin-
istrator for water, U.S. EPA. Grumbles can 
be reached at 202.564.7000 or by e-mail 
at benjamin@epa.gov.

For more information, write in 1101 
on this issue’s Reader Service Card.

LEARN MORE
For additional articles on this topic, visit :  

www.wwdmag.com/lm.cfm/wd090801

Effective energy 

management practices

Grumbles
on water

PPower-Optimizing 
Treatment Works

By Benjamin H. Grumbles 

16 SEPTEMBER 2008  •  WATER & WASTES DIGEST 

16_Columnist_0908.indd   1616_Columnist_0908.indd   16 8/27/08   5:12:33 PM8/27/08   5:12:33 PM



<<
  /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


