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Pre-­‐Screening	
  for	
  ASHRAE’s	
  Standard	
  189.1:	
  
Post-­‐Construction,	
  Preoccupancy	
  	
  

Baseline	
  IAQ	
  Monitoring
The	
   U.S.	
   Green	
   Building	
   Council	
   (USGBC)	
   states	
  
that	
  buildings	
  in	
  the	
  US	
  are	
  responsible	
  for	
  41%	
  of	
  
U.S.	
  energy	
  usage	
  and	
  38%	
  of	
  U.S.	
  carbon	
  dioxide	
  
emissions1.	
  There	
  is	
  a	
  major	
  opportunity	
  to	
  reduce	
  
these	
   values	
   by	
   constructing	
   energy	
   efficient,	
  
“high	
  performing	
  green	
  buildings”.	
  Many	
  different	
  
standards	
   and	
   guidelines	
   are	
   available	
   for	
  
designing	
   and	
   constructing	
   green	
   buildings.	
   Two	
  
of	
  the	
  most	
  recognized	
  groups	
  are	
  the	
  USGBC,	
  for	
  
their	
   Leadership	
   in	
   Energy	
   and	
   Environmental	
  
Design	
  certification	
   (LEED),	
   and	
   the	
   International	
  
Well	
   Building	
   Institute	
   (WELL).	
   The	
   American	
  
Society	
   of	
   Heating	
   and	
   Refrigeration	
   Engineers	
  
(ASHRAE)	
   has	
   also	
   weighed	
   in	
   with	
   Standard	
  
189.1,	
   approved	
   by	
   the	
   American	
   National	
  
Standards	
   Institute	
   (ANSI)	
   and	
   co-­‐sponsored	
   by	
  
the	
  Illuminating	
  Engineering	
  Society	
  of	
  N.	
  America	
  
(IES)	
  and	
  the	
  USGBC.	
  Each	
  one	
  of	
  these	
  standards	
  
has	
  specific	
  criteria	
  that	
  must	
  be	
  met.	
  	
  Additional	
  
information	
   on	
   LEED	
   and	
  WELL	
   applications	
   can	
  
be	
  found	
  in	
  the	
  GrayWolf	
  Application	
  Notes:	
  LEED	
  
v4	
   EQc4,	
   LEED	
   ARC,	
   WELL	
   Air	
   Quality	
   Screening	
  
and	
  WELL	
  Continuous	
  Monitoring.	
  

ASHRAE’s	
   Standard	
   for	
   the	
   Design	
   of	
   High-­‐
Performance	
   Green	
   Buildings,	
   ANSI/ASHRAE/	
  
USGBC/IES	
  Standard	
  189.1-­‐2014,	
  has	
  the	
  goal	
  to	
  
design	
  buildings	
  that	
  result	
  in	
  energy	
  savings	
  and	
  
with	
  positive	
  environmental	
   impacts	
  throughout	
  
the	
   design,	
   construction,	
   and	
   operation.	
   There	
  
are	
  several	
  different	
  sections	
  that	
  outline	
  all	
  the	
  
necessary	
   criteria	
   that	
   must	
   be	
   met.	
   In	
   the	
  
Construction	
   and	
   Plans	
   for	
   Operation,	
   section	
  
10.3.1.4	
   Indoor	
   Air	
   Quality	
   (IAQ)	
   Construction	
  
Management,	
   there	
   is	
   the	
   requirement	
   for	
   an	
  
IAQ	
   construction	
   management	
   plan.	
   	
   The	
   plan	
  
includes	
  two	
  parts,	
  with	
  the	
  first	
  being	
  that	
  all	
  air	
  
conveyance	
  materials	
  are	
  stored	
  and	
  covered	
  so	
  
they	
  remain	
  clean.	
  	
  The	
  second	
  is	
  that	
  the	
  HVAC	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  USGBC.	
  Benefits	
  of	
  Green	
  Building.	
  
http://www.usgbc.org/articles/green-­‐building-­‐facts	
  Retrieved	
  
January	
  12,	
  2017.	
  

system	
   should	
  not	
  be	
  used	
  during	
   construction,	
  
except	
  for	
  system	
  start-­‐up,	
  testing,	
  balancing	
  and	
  
commissioning.	
   However,	
   the	
   HVAC	
   system	
  
should	
   be	
   in	
   operating	
  mode	
  after	
   construction	
  
ends	
   and	
   prior	
   to	
   occupancy,	
   while	
   a	
   flush-­‐out	
  
must	
  be	
  completed,	
  or	
  IAQ	
  monitoring	
  must	
  be	
  
performed.	
  

The	
   post-­‐construction,	
   preoccupancy	
   flush-­‐out	
   -­‐
can	
   be	
   expensive	
   and	
   time	
   consuming.	
   Opting	
  	
  
for	
   IAQ	
   monitoring	
   can	
   save	
   time	
   and	
   money.	
  	
  	
  
The	
  post-­‐construction,	
  preoccupancy	
  baseline	
  IAQ	
  
monitoring	
   (10.3.1.4(b)(2))	
   must	
   be	
   performed	
  
after	
   the	
   ventilation	
   system	
   is	
   continuously	
  
operated	
   within	
   +/-­‐10%	
   of	
   the	
   outdoor	
   airflow	
  
rate	
   provided	
   by	
   the	
   ventilation	
   system	
   for	
   a	
  
minimum	
   of	
   24	
   hours.	
   The	
   testing	
   must	
   ensure	
  
that	
  all	
  the	
  contaminants	
  of	
  interest	
  are	
  below	
  the	
  
maximum	
  concentration.	
  A	
  partial	
   list	
   is	
   included	
  
in	
  the	
  table	
  below:	
  

Contaminant	
   Maximum	
  Concentration	
  

Carbon	
  
monoxide	
  (CO)	
  

9	
  ppm	
  and	
  no	
  greater	
  than	
  	
  
2	
  ppm	
  above	
  outdoor	
  levels	
  

Ozone	
  (O3)	
   0.075	
  ppm	
  (8	
  hr.)	
  
Particulates	
  
(PM2.5)	
   35	
  μg/m3	
  (24	
  hr.)	
  

Particulates	
  
(PM10)	
   150	
  μg/m3	
  (24	
  hr.)	
  

Formaldehyde	
  
(HCHO)	
   33	
  μg/m3	
  

Volatile	
  
Organic	
  
Compounds	
  

Refer	
  to	
  Table	
  10.3.1.4	
  
Maximum	
  Concentration	
  of	
  
Air	
  Pollutants	
  Relevant	
  to	
  
IAQ	
  in	
  Standard	
  189.1-­‐2014*	
  

*189.1–2014	
  does	
  not	
  assign	
  a	
  TVOC	
  value,	
  as	
  do	
  LEED	
  and	
  WELL	
  (i.e.	
  
500	
  µg/m3)	
  to	
  utilize	
  as	
  an	
  initial	
  screening	
  point.	
  Rather	
  there	
  is	
  a	
  list	
  
of	
  30	
  specific	
  VOCs	
  (plus	
  HCHO)	
  and	
  a	
  footnote	
  about	
  TVOCs	
  being	
  “…	
  
in	
  conjunction	
  with	
  the	
  individual	
  VOCs”	
  listed	
  in	
  table	
  10.3.1.4.	
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All	
   the	
   measurements	
   must	
   be	
   made	
   in	
   the	
  
return	
  airstreams	
  of	
  the	
  HVAC	
  systems	
  that	
  serve	
  
the	
  space	
  intended	
  to	
  be	
  occupied.	
  	
  

GrayWolf	
   specializes	
   in	
   equipment	
   that	
   can	
  
monitor	
   for	
   all	
   the	
   listed	
   contaminants,	
   using	
   a	
  
combination	
   of	
   technologies.	
   GrayWolf	
   has	
  
specific	
   electrochemical	
   sensors	
   for	
   ozone,	
   and	
  
carbon	
  monoxide.	
  Formaldehyde	
  is	
  tested	
  with	
  a	
  
colorimetric	
  meter	
   specific	
   to	
   low	
   ppb	
   levels	
   of	
  
formaldehyde.	
  Total	
  volatile	
  organic	
  compounds	
  
(TVOCs)	
   are	
   monitored	
   with	
   a	
   photo	
   ionization	
  
detector	
   (PID)	
   with	
   a	
   10.6	
   eV	
   lamp.	
   	
   GrayWolf	
  
offers	
  two	
  different	
  technologies	
  for	
  particulates,	
  
90-­‐degree	
   light	
   scattering	
   and	
   nephelometric.	
  	
  
189.1-­‐2014	
   calls	
   for	
   testing	
   using	
   protocols	
  
consistent	
   with	
   the	
   USEPA	
   Compendium	
   of	
  
Methods	
   for	
   the	
   Determination	
   of	
   Toxic	
  
Pollutants	
   in	
   Ambient	
   Air,	
   TO-­‐1,	
   TO-­‐11,	
   TO-­‐17	
  
and	
   ASTM	
   Standard	
   Method	
   D	
   5197,	
   (all	
   via	
  
samples	
   sent	
   to	
   a	
   lab).	
   However,	
   the	
   GrayWolf	
  
instrumentation	
   can	
   be	
   used	
   to	
   quickly	
   and	
  
accurately	
  screen.	
  The	
  screening	
  process	
  reduces	
  
time	
  and	
  saves	
  money	
  by	
   limiting	
  the	
   likelihood	
  
of	
  failed	
  results	
  once	
  samples	
  are	
  sent	
  out	
  to	
  the	
  
lab.	
   More	
   information	
   about	
   the	
   details	
   of	
   the	
  
189.1-­‐1	
  required	
  technology	
  can	
  be	
  found	
  in	
  the	
  
GrayWolf	
  ASHRAE	
  189.1	
  Tech	
  Note.	
  

	
  

	
  
GrayWolf	
  kit	
  set	
  up	
  for	
  ASHRAE	
  Monitoring	
  

GrayWolf	
  meters	
  can	
  be	
  rented	
  for	
  this	
  specific	
  
application	
   directly	
   from	
   the	
   manufacturer,	
  
within	
   North	
   America	
   and	
   Europe,	
   ensuring	
  
devices	
   are	
   properly	
   calibrated	
   prior	
   to	
   being	
  
sent	
   into	
   the	
   field.	
  There	
  are	
  significant	
  credits	
  
available,	
  of	
  the	
  rental	
  amount	
  paid,	
  toward	
  the	
  
purchase	
  of	
  new	
  instruments.	
   	
  Devices	
  that	
  are	
  
purchased	
   for	
   screening	
   are	
   also	
   able	
   to	
   be	
  
used	
   for	
   general	
   indoor	
   air	
   quality	
   (IAQ)	
   with	
  
the	
  addition	
  of	
  a	
  CO2	
  sensor	
  (which	
   is	
  normally	
  
included	
  in	
  the	
  rental	
  units).	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  



<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.40000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on '[High Quality Print]'] 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.)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.40000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /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

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


