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By Mark Russell 

Water and Wastewater Superintendent 
The Town of Walden 

 

The Town of Walden Responds to Changing Measurement 
Needs  

 

Introduction  
 
On the way to Steamboat Springs, 
Colorado, The Town of Walden rests on 
a high glacial plain, just 20 miles from 
the Wyoming border in Jackson County.  
Situated in the center of a large open 
valley called North Park, the 734 
residents (based on the 2000 census) of 
the town and the surrounding area refer 
to themselves as "North Parkers".  
 
Problem 
 
As is the case in many municipalities 
these days, The Town of Walden’s 
water treatment plant needs changed 
over time. The town found it now had a 
requirement to measure finished water.  
The town’s original pump station design 
did not include a flow meter. The town 
also had two common problems faced 
by municipalities when specifying and 
installing a retrofit flow meter for a 
finished water application:  1) limited 
real estate and space requirements and 
2) a need for high accuracy flow 
measurement.  Added to that was 
another common challenge for local 
governments—the need to minimize 
both installation costs and ongoing 

maintenance costs for any new 
technology solution.  
 
Typically, traditional liquid flow meters 
require a minimum upstream and 
downstream straight pipe run in order to 
operate effectively and accurately.  Most 
traditional flow meter installations 
require 10 to more than 40 straight pipe 
diameters upstream from the meter and 
five or more straight pipe diameters 
downstream.  These straight pipe runs 
are required in order to eliminate the 
effects of swirl and other pipeline 
disturbances caused by pumps, elbows, 
valves and other devices that negatively 
affect liquid flow measurement 
accuracy. 
 
Often, as in the case of The Town of 
Walden, the required plant real estate 
for a standard liquid flow measurement 
solution was simply not available in this 
system retrofit situation.  The Town’s 
existing piping configuration had no 
space to allow for installation of a 
traditional liquid flow meter given the lay 
length requirements and the typical 
upstream and downstream piping space 
needed to achieve the accuracy of most 
flow measurement devices.  
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The town’s engineers consulted with 
Canyon Systems, Inc., McCrometer’s 
municipal representative, located in 
nearby Lakewood, Colorado, about a 
solution that would provide the best 
overall flow measurement.  Accuracy 
was another important requirement in 
this finished water application.  The 
engineers stressed the need for a flow 
meter solution that would also minimize 
installation costs—given their installation 
space constraints. 
Solution 
 
Working together, the town’s engineers 
and Canyon Systems evaluated multiple 
flow measurement options suited for 
municipal water system applications.  
The McCrometer V2 System™ 
Municipal Flow Meter was high on the 
list of considered instrument options 
because of its high accuracy, flexible 
installation requirements and versatile 
capabilities (Fig 1).   It is a differential 
pressure (DP) type flow meter with a 
design that includes a self-conditioning 
cone within the meter.  
 

 
             Figure 1.  The V-2 System 
 
This unique DP type flow meter is 
especially useful when irregular or 

crowded piping and equipment are in 
place because its self-conditioning cone 
design greatly reduces the straight pipe-
run required for accurate measurement.  
Other flow technologies, such as orifice 
plate, turbine or venturi tube meters, 
often require complex or expensive 
construction in the area where the flow 
meter will be installed in order to install 
the upstream and downstream straight 
piping required to achieve the desired 
measurement accuracy. 
 
This meter’s cone design actually 
conditions fluid flow to provide a stable 
flow profile that increases accuracy.  It 
features a centrally-located cone inside 
a tube (Fig 2).   
 

 
     Figure 2.  The V-2 System’s Cone 
 
The cone interacts with the fluid flow 
and reshapes the velocity profile to 
create a lower pressure region 
immediately downstream.   
 
The cone’s central position in the line 
optimizes the velocity of the liquid flow 
at the point of measurement.  The result 
is a highly stable flow profile for 
measurement accuracy. 
 
Pre-packaged and ready to install, this 
self-conditioning DP meter features a 
built-in 3-way valve that isolates the 
transmitter from the process fluid flow 
for easy maintenance without shutting 
down the pipeline.  It arrives from the 
factory wet-flow calibrated, eliminating 
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many of the common headaches that 
arise when adding a flow meter to any 
existing installations.   
 
The self-conditioning DP flow meter 
selected by the Town of Walden 
reduces flow meter straight pipe run 
requirements by up to 70 percent or 
more, and needs only 0-3 straight pipe 
diameters upstream and 0-1 
downstream to operate effectively. This 
flow meter can be installed in close 
proximity to pumps in crowded plant 
retrofit projects by reducing the number 
of straight-pipe runs required by other 
meters.  This installation flexibility 
results in real estate, pipe and labor cost 
savings that can actually exceed the 
cost of the instrument.   
 
This flow meter also met the Town’s 
accuracy needs.  This flow meter 
operates over a wide flow range of 10:1 
with low head loss and supports line 
sizes from 4 to greater than 18 inches.  
The accuracy provided by this flow 
meter is dependent on the line size of 
each application.  The range of 
accuracy is +1%  over the 10:1 
turndown for between a 40 to 7500 
gallon per minute liquid flow rate  In 
addition to the installation flexibility, the 
Town’s engineers were interested in the 
flow meter due to its consistent 
performance and low cost of ownership.  
The engineers liked the fact that the flow 
meter requires virtually no recalibration 
or maintenance over an exceptionally 
long life.  This low maintenance 
requirement allows The Town to keep its 
operational costs down.  
 
The Town’s city engineers installed an 
eight-inch self-conditioning DP flow 
meter (Fig 3).  To ease installation, the 

eight-inch flow meter was equipped with 
a flange connection on the inlet and a 
plain end connection on the outlet.  
These connections made it easier to 
mate the existing flange by Dresser 
sleeve piping connections.   
 

 
      Figure 3. V-2 System And Sleeve 

 
Due to space limitations, the lay length 
of the flow meter was shortened by 13 
inches from the standard lay length of 
34 inches to 21 inches.  The last 
consideration was to install the flow 
meter downstream of a “Y” fitting with no 
straight run of pipe and upstream of an 
ell and a valve with no straight-run of 
pipe (Fig 4). 
 

 
Figure 4.  V-2 System Installed In A 

Tight Fit 
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Results  
 
This self-conditioning DP flow meter 
was ideal for the town’s water plant 
retrofit and finished water application. 
The flow meter selected and installed by 
the town is specifically designed to 
enable municipal water engineers to rely 
on the flow meter for consistent 
performance. The flow meter was just 
as easy to locate and install as the town 
anticipated that it would be. 
 
A key benefit to the town’s engineers in 
selecting this flow meter for their water 
plant application included the ability to 
measure finished water effluent with a 
high degree of accuracy.  Additionally, 
the meter’s transmitter produces 4-20 
mA signal for easy integration with the 
plant’s SCADA system (Fig 5).   
 

 
        Figure 5. Walden’s SCADA Unit 
 
The completed retrofit project provides 
the town with better water plant process 
control and accounting of water usage. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /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 /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /3Of9Barcode
    /7Segment
    /AbadiMT-CondensedLight
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndaleMonoIPA
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrowSpecialG1
    /ArialNarrowSpecialG1-Bold
    /ArialNarrowSpecialG1-Italic
    /ArialNarrowSpecialG2
    /ArialNarrowSpecialG2-Bold
    /ArialNarrowSpecialG2-Italic
    /ArialRoundedMTBold
    /ArialSpecialG1
    /ArialSpecialG1-Bold
    /ArialSpecialG1-BoldItalic
    /ArialSpecialG1-Italic
    /ArialSpecialG2
    /ArialSpecialG2-Bold
    /ArialSpecialG2-BoldItalic
    /ArialSpecialG2-Italic
    /ArialUnicodeMS
    /AvantGarde-Bold
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /Bauhaus93
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CoronetItalic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /DomCasual
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaEF-DemiBold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GulimChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /IndianaPlain
    /IndianaSolidPlain
    /InformalRoman-Regular
    /IrelandPlain
    /Jokerman-Regular
    /JuiceITC-Regular
    /JupiterPlain
    /KabanaBoldPlain
    /KabanaBookPlain
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KastlerBoldItalic
    /KastlerItalic
    /KeypunchPlain
    /KeystrokeNormal
    /KidsPlain
    /KinoMT
    /KoalaBold
    /KoalaPlain
    /KorinthiaItalic
    /KorinthiaPlain
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LincolnPlain
    /LinusPlain
    /LiquidCrystalPlain
    /Lithograph-Bold
    /LithographLight
    /LithographPlain
    /LOOPYNormal
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /Marigold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MemorandumBold
    /MemorandumPlain
    /MerlinPlain
    /MicrosoftSansSerif
    /MingLiU
    /MiniPicsArtJam
    /MiniPicsClassic
    /MiniPicsLilCritters
    /MiniPicsLilEdibles
    /MiniPicsLilEvents
    /MiniPicsLilStuff
    /MiniPicsLilVehicles
    /MiniPicsRedRock
    /Mistral
    /Modern-Regular
    /MonospacedBold
    /MonospacedBoldItalic
    /MonospacedItalic
    /MonospacedPlain
    /MonotypeCorsiva
    /MonotypeSorts
    /MotorPlain
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MSSong
    /MusicalSymbolsNormal
    /MVBoli
    /MysticalPlain
    /NebraskaBold
    /NebraskaBoldItalic
    /NebraskaItalic
    /NebraskaPlain
    /NewBrunswickBold
    /NewBrunswickBoldItalic
    /NewBrunswickItalic
    /NewBrunswickPlain
    /NewfoundlandPlain
    /NewOrderEngravedPSMT
    /NewOrderPlain
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuanceItalic
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OttawaBold
    /OttawaBoldItalic
    /OttawaItalic
    /OttawaPlain
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalettePlain
    /PalmSpringsBold
    /PalmSpringsBoldItalic
    /PalmSpringsPlain
    /PalmSpringsPSMT
    /Papyrus-Regular
    /ParadisePlain
    /ParagonPlain
    /Parchment-Regular
    /PenguinBold
    /PenguinLightPlain
    /PenguinPlain
    /PepperPlain
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PipelinePlain
    /Playbill
    /PlaywrightPlain
    /POINTERS
    /Polytype-Motif
    /PoorRichard-Regular
    /POPE
    /PossePlain
    /PosterBodoniBT-Roman
    /PowerLinePlain
    /PresidentPlain
    /Pristina-Regular
    /ProseAntiqueBold
    /ProseAntiquePlain
    /Quantum
    /Raavi
    /RageItalic
    /RAHRAHNormal
    /Ravie
    /RenfrewNormal
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScottPlain
    /ScribeBold
    /ScribeNormal
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SERPENT
    /ShogunPlain
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /SouthernBold
    /SouthernBoldItalic
    /SouthernItalic
    /SouthernPlain
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StampPlain
    /Stencil
    /Stop
    /SurrealBold
    /SurrealPlain
    /Swiss911BT-ExtraCompressed
    /SwitzerlandBlackItalic
    /SwitzerlandBlackPlain
    /SwitzerlandBold
    /SwitzerlandBoldItalic
    /SwitzerlandCondBlackItalic
    /SwitzerlandCondBlackPlain
    /SwitzerlandCondensedPSMT
    /SwitzerlandCondLightItalic
    /SwitzerlandCondLightPlain
    /SwitzerlandInseratPlain
    /SwitzerlandItalic
    /SwitzerlandLightItalic
    /SwitzerlandLightPlain
    /SwitzerlandNarrowBold
    /SwitzerlandNarrowBoldItalic
    /SwitzerlandNarrowItalic
    /SwitzerlandNarrowPlain
    /SwitzerlandPlain
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TechnicalItalic
    /TechnicalPlain
    /TempusSansITC
    /ThunderBayNormal
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSpecialG1
    /TimesNewRomanSpecialG1-Bold
    /TimesNewRomanSpecialG1-BoldItalic
    /TimesNewRomanSpecialG1-Italic
    /TimesNewRomanSpecialG2
    /TimesNewRomanSpecialG2-Bold
    /TimesNewRomanSpecialG2-BoldItalic
    /TimesNewRomanSpecialG2-Italic
    /TimpaniBoldItalic
    /TimpaniHeavyItalic
    /TimpaniHeavyPlain
    /TimpaniItalic
    /TimpaniPlain
    /TimpaniPSMT
    /TorontoBold
    /TorontoBoldItalic
    /TorontoItalic
    /TorontoPlain
    /TrafalgarPlain
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /UmbrellaPlain
    /UnicornPlain
    /Univers
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /Univers-Italic
    /UptownPlain
    /USABlackItalic
    /USABlackPlain
    /USALightItalic
    /USALightPlain
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VikingPlain
    /VinerHandITC
    /Vivaldii
    /ViviennePlain
    /VladimirScript
    /VogueBold
    /VoguePlain
    /Vrinda
    /Webdings
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZEPHYR
    /ZurichBT-BlackExtended
    /ZurichBT-RomanExtended
    /ZurichCalligraphicItalic
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


