Cold Climate Region

Case Study #6: 1036 12th Street

City of Boulder, SmartRegs Ordinance
Multl-Famlly, Early 1900’s Vintage

U S Department of Energy

Boulder, CO

Program: SmartRegs Ordinance

Location: Boulder, Colorado

Building Type: Multi-Family

Number of units: 2

Building Size: 1033 ft2 Upper/285 ft2 Lower
Foundation: Basement/Crawlspace: Unconditioned
Configuration: 3 bedrooms, 2 baths

SWA Contact: Lois Arena

Due to their proximity to the University of Colorado,
there are several older neighborhoods in Boulder
that are dominated by rental properties. Many of
these old, single family homes, such as this bunga-
low built in 1919, have been divided into more than
one unit: this home has been divided into two rental
units. The main level plus a loft area comprise one

(upper unit), and a much smaller garden basement This home has been divided into two rental units. While the
area (lower unit) comprises the other. lower unit complies with Boulder’s SmartRegs ordinance, im-
provements must be made to the upper unit .

According to Boulder's SmartRegs requirements,
each rental unit in a building must be tested and Energy Efficient Features

scored separately. Unusual layouts, common walls Attic: R-11 blown & batts
and floors, shared equipment, and occupant use of Walls: Uninsulated brick
the space can make this quite challenging. Efficien- Windows: Predominantly single pane wood
cy levels and testing results for each unit in this Foundation: Crawlspace ceiling R-19,
home are shown in the table at right. As can be Basement R-0
seen in that table, the resulting SmartRegs scores
and HERS Indices are quite different for each even Heating: Central system - forced air, natural gas, 80
though they are located in the same building. AFUE, in unconditioned basement
) ] ) ) o Cooling: None
It is common when rating multi-family buildings that Ductwork: Uninsulated & in unconditioned space
some units will score better than others. Contrib- Hot Water:  Atmospheric, natural gas, unconditioned
uting factors include whether the unit is on the bot- space, 0.59 EF
tom, middle or top floor of the building, the amount
of exposed surface to outside, and differences in Air Leakage: Upper: 31.4 ACH@50 pascals, 2.12 ACHn
lighting and appliances in each space. Differences Lower: 43.5 ACH@50 pascals, 1.96 ACHn

in the HERS Index can also be the result of the af-
fects of solar exposure and the amount of window

area Additional SmartRegs Features

Low-flow faucets and showerheads, programmable thermostat

The lower unit in this building, being partially below
grade and substantially bordered by conditioned
space of the upper unit (entire ceiling and 50% of
the walls) scores much higher on the SmartRegs
checklist than the upper unit. Of the 51 point differ-
ence between the two units, 43 points come from HERS Index: 181 Upper/128 Lower
the fact that the lower unit’'s ceiling and 50% of its
walls border the upper unit.

SmartRegs Checklist Score*: 59 points Upper

110 points Lower
(The final score must be > 100)

*100 points on the SmartRegs checklist should approximately equate
to a HERS index of 120.
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The minimum allowable score when using the
prescriptive method for compliance with Boulder’s
SmartRegs ordinance is 100 points. The lower
unit of this property scores 110 points, but the
upper only scores 59, therefore, the owner will
have to improve the upper unit of this property by
2019 in order to maintain their rental license.

When developing the SmartRegs checklist, pro-
gram creators intended that 100 points should
approximately equate to a HERS index of 120.
Given this assumption, the lower unit should have
a HERS Index less than 120, and the upper
should have an index well above that.

To validate this assumption, SWA modeled both
units in this home using REM/Rate, a simulation
program used to analyze the energy use of resi-
dential buildings. As anticipated, the upper unit
received a HERS Index of 181, much higher than
120 points, but the lower unit only received an
index of 128 even though the SmartRegs score
was 110.

There could be several reasons why the HERS
Index is higher than 120, but according to the
SmartRegs prescriptive checklist, the unit is in
compliance. A few issues that affect the HERS
index but not the SmartRegs score include:

e Smaller homes tend to get higher HERS Indi-
ces because the surface area to volume rati-
os are higher than for larger homes.

e The higher the window to wall area ratio the
more heat loss from the home. SmartRegs
doesn’t measure areas, just efficiencies of
the components.

e Orientation is not considered in SmartRegs,
but will affect a HERS index due to its impact
on solar gain.

e SmartRegs uses steps in efficiency levels and
associates points with each step (table at
right) vs. using the actual efficiency as is done
in a HERS model.

e Definitions of conditioned vs. unconditioned
basements are slightly different between the
two methods.

Steven Winter Associates, Inc.
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SmartRegs Compliance
Page 2

Facts about SmartRegs

2 Compliance Paths: Prescriptive or Performance
e  Prescriptive: > 100 points on Checklist
e Performance: HERS Index <= 120

08/03/2011

Garden Level Lower Apartment

ATTIC

Base: Final:

25%  50% 75% 100%
No Insulation 0 0 0 0
R-19 6 12 18 24
R-30 6 13 19 26
R-38 or Better 7 13 20 26
Shared Ceilings 7 14 20 27

Attic Section of SmartRegs Checklist

Therefore, although 100 on the checklist is intended to approxi-
mately equate to a HERS Index of 120, it can sometimes be higher
or lower than that.

In the case of this lower unit, it is in fact only 285 ft2: a very small
space. It also receives very little solar gain because most of the
windows are highly shaded by neighboring property and vegetation.
And finally, although the basement of the upper unit is considered
conditioned according to SmartRegs standards, it is modeled as
unconditioned according to HERS standards.
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Various improvement options for this property
owner include:

e Bsmt/Crawlspace (50% of unit’s footprint):
insulating the walls to R-19, air sealing and
installing a vapor barrier on the crawlspace
floor (6 points—includes points for bringing
ductwork into conditioned space);

e Insulating 75% of the attic to R-30 (20
points—25% is vaulted and cannot be brought
to R-30);

e Replacing the water heater with an instanta-
neous, 82 EF model (5 points);

e Installing an ENERGY STAR refrigerator <=
350 kWh/yr (4 points);

e Install storm windows on all single-pane,
wood windows (6 points);

e Reducing the air leakage to 0.75 ACHn (4
points);

Package 1: The property owner is free to imple-
ment any combination of energy improvements as
long as the final checklist score is at least 100. If
all of the above improvements are implemented,
the upper unit would score 104 points and results
in a HERS Index of 115. The costs to implement
all of the above improvements would probably
exceed $10,000.

Another option would be to install at least 1 kW of
PV (photovoltaics) on the roof. This upgrade re-
ceives 44 points on the SmartRegs checklist, but
can only be counted toward compliance if the
home already scores 70 points or higher. Since
the upper unit only scores a 59 in its current con-
dition, efficiency improvements that increase the
score by at least 11 points will have to be made
first before the PV can be counted.

Package 2: The easiest improvement would be to
insulate the flat ceilings to R-30 for 20 points, and
then install 1 kW of PV for an additional 44 bring-
ing the final SmartRegs score to 123. Costs for
this option would be around $4000.

While this combination of improvements results in
compliance with the prescriptive path, the corre-
sponding HERS Index is only 162. The impacts on
utility bills, energy use and greenhouse gas pro-
duction are addressed on the following page.
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R-19 insulation is installed between the floor joists in the ceiling
of this crawlspace but gets no credit on the SmartRegs checklist
because heating ducts are present.

08/03/2011

Attic is only insulated to R-11. Kneewalll access hatches are ex-
tremely leaky.

SmartRegs Score and HERS Index for each Upgrade Package.

Package 1 Package 2

Attic & Foundation Insulation, Storm
Windows, 0.75 ACHn, New Refridg.,
Instant. Water Heater

Upgrade Item Attic Insulation, PV

SmartRegs 104 123

Hers Index 115 162
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Boulder, CO Reductions in Energy Use and Emissions

Predicted monthly utility bills for this property as it
existed at the time of the initial inspection are dis- Predicted UtiIity Bills
played in the graph to the right. REM/Rate predicts
an annual utility bill of $1,7191: about 66%,

$1,179, is attributed to heating. The first option $1.800 /

package discussed on the previous page-insulating 8 $1ieoo /

the foundation and attic, air sealing, storm win- 3 <1400 /‘

dows, new water heater and refrigerator (HERS in- ‘; $1:zoo ] $201

dex of 115)-results in predicted utility bill savings %" $1,000 / S

of 33% or $589 per year and a 38% reduction in S $800 /

energy consumption (see table bottom right) The = $600 / $1,179

second improvement package-insulating the attic 2 s400 / $678

and installing 1 kW of PV (HERS Index of 162)- é $200

results in predicted utility bill savings of 10% or $0 T 1 1
$184 per year and a 7% reduction in energy con- As-Is Package 1 Package 2

sumption.
Heating @ Water Heating  Lights & Appliances = Other
The predicted green house gas emissions for each
of the three scenarios evaluated in this report are
displayed in the figure to the right. When creating
the SmartRegs checklist, developers weighted the . .
points using a number of different parameters. A Source Energy Emissions

measure’s impact on greenhouse gas reduction 12 35
was one of those parameters. The result was: im-
provements that reduce electric use are more heav-
ily weighted than those that reduce gas use. Here’s
why.

tons/year
Ibs/yr

The amount of CO2 emitted per 1 MMBtu of energy
produced from burning coal is almost twice that of
natural gast. When production and transmission
losses from the power plant are factored in, emis- 0 -
sions due to electricity generation increase by a
factor of 3.32. This is the difference between ener-
gy produced at the “source” (the power plant) and B CO2 (tons/yr) -m=S02 (lbs/yr) =A=NOx (lbs/yr)
energy consumed at the “site” (the home). This
means that emissions from electricity generation
using coal are really a factor of six greater than

those from burning natural gas to heat a home in
Colorado’s climate.

As-Is Package 1 Package 2

Therefore, even though Package #2 saves fewer |Utility Bills 33% 10%
MMBtu’s at the site than Package #1 (7% reduction [Emmissions 349 239
vs. 38%), it results in a bigger reduction in green-

house gases per MMBtu saved (table at right) when |Annual Energy Consumption 38% 7%
energy use at the source is considered. This is why |Tons of CO,/MMBtu Saved 0.07 0.15

installing PV is weighted so heavily and gains 44
points on the SmartRegs checklist. Installing PV

. . . . 1 . .
results in bigger reductions in greenhouse gases http;//www.eia.gov/tools/fags/faq.cfm?id=74&t=11
per MMBtu saved than measures that reduce natu- 2http://www.energystar.gov/ia/business/evaluate _performance/site_source.pdf
ral gas use.
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This property is owned by the foundation of a local church. One of the board members assisting with the manage-
ment of the rental was interviewed to determine the board’s feelings and concerns about Boulder’'s new Smart-
Regs ordinance. A summary of his opinions and suggestions for improvements are below.

Q. Why did you decide to participate now and not wait Q. What's the vacancy rate for your property?
till later in the process?
A: Like most other rental property owners in Boulder, these

A: The board of this foundation chose to participate owners indicated that they have no problems with vacancy.
now to take advantage of free inspections and to
start the planning process in the case that improve- Q. What is your normal maintenance routine - i.e., every few
ments would need to be made. months, once a year, on occupant turn over?

Q. How long has the owner owned this property? A: The foundation performs maintenance as necessary every 4

years upon their rental license renewal.
A: This property has been owned for approximately 15
years by a foundation for a local church. They own Q. Concerns?

a total of 2 rental properties.
A:  The owner’s biggest concern is the cost to improve the

Q. Are you educating the occupants about what and property when the land the house sits on is worth so much
why renovations are taking place and how it will more than the house. The board feels that SmartRegs is
benefit them? disconnected from the point that the people paying the

bills are not the people improving the house.
A: There is no tenant education at this time. The

church board is evaluating its improvement options SmartRegs representatives explained that this is the pur-

and has yet to make any decisions. pose for the ordinance. That without it, rental property
owners would not improve the energy efficiency of these
units given that they are not paying the bills, and therefore,
have no incentive to make any improvements to reduce
energy consumption.

Steven Winter Associates, Inc. is the lead for the Department of Energy’s Building America team called the Consortium for
Advanced Residential Buildings (CARB).

CARB would like to thank Populus, LLC, a sustainable design consulting firm and the program administrator for the City
of Boulder’s SmartRegs program, for their expertise, time and assistance in creating these case studies.

www.swinter.com

61 Washington St. 6th FI, Norwalk, CT 06854 tel 203-857-0200 fax 203-852-0741
. . 307 7th Ave. Ste. 1701, New York, NY 10001 tel 212-564-5800 fax 212-741-8673
Steven Winter Associates, Inc. 1112 16th St., NW Ste. 240, Washington, DC 20036  tel 2026286100 fax 202-393-5043





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



