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PERFORMANCE

A POST OCCUPANCY EVALUATION OF 22 GSA BUILDINGS

Key Findings
Whole Building Performance Measurement

Lessons Learned
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37%

Energy Use Intensity, by 2020
Over 2003 levels

26%

Water Use Intensity, by 2020
Over 2007 levels

28%

Scope 1 and 2 GHGs, by 2020
Over 2009 levels

Executive Order 13514, 2009
Energy Independence and Security Act, 2007
MOU on High Performance and Sustainable Buildings, 2006

Energy Policy Act, 2005
www.wbdg.org/references/federal mandates.php




GSA’s Leadership in

Sustainability
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Do sustainably designed buildings
deliver the performance they promise?




KEY FINDINGS:

Green Buildings

buildings in this study have:

. Use less energy & water

= Cost less to operate

= Support occupant satisfaction
« Emit less CO2 emissions

» Help meet federal mandates

« Mileage May Vary




POE of 22 Sustainably Designed Buildings




Key
CO.
Performance 2

ndicators Maintenance Costs

Water Use

Occupant Satistaction




EUl  BTU/GSF

CO Employee Commuting
£ Building energy use

§eyf Maintenance Costs
er. ormance General, grounds, janitorial
ndicators

Water Use
Gallons / GSF

Occupant Satistaction

office layout & furnishings,
thermal comfort, air quality,
lighting, acoustics, cleanliness




Normalizing Performance Metrics

Omaha NPS

Building Location 601 Riverfront Owmaha
Nebraska  68102-4226
Building Function Federal Building

New Construction

LEED-NC Gold

Project Type

Design Certification

Year Built 2004
# of Floors 3
Gross Square Foot 68,000
Rentable Square Foot 62,772
Usable Square Foot 0
Weekly Operating Hours 70
Regular Occupants 125
Average Daily Visitors (FTE) 9
Electronic Equipment 140
Site Cost N/A
Design Cost N/A
Construction Cost S8, 500,000
Management & Inspection N/A
Total Cost $27.504,000

60 0 O O

Annual Performance Metrics

Gallons per occupant 1,783
Water Cost per occupant S$4.87
Gallons per GSF 151
Water Cost per RSF 50.01
Energy Use (kBTL') per GSF 67
Energy Cost per RSF §1.17
Bujhilng Emissions per ﬂn‘up.i.nl: (MTCOye) 551
General Maint Cost per RSF S0.66
Janitorial Services Cost per RSF 50,90
Grounds Maint Cost per RSF §0.14
Ratio of Maint Requests to Total Maint Jobs 0.62
Solid Waste (Ib) per occupant 1937
Solid Waste Cost per RSF 50.02
Solid Waste Cost per occupant §11.21
% Recvcle of Total Waste Generation %
Survey Return Rate 68%
Commute Emmisions per occ (MTCO,e) 1.70

% of Dq.l'up.ints who commute 1.|1iing mass o
4]
transit, biking and f or walking




Benchmarking

Industry National Averages

EUI

Energy Cost

CO

2

Maintenance Costs

Water Use

Occupant Satisfaction

CBECS National Survey of Commercial Buildings
constructed between 1990 and 2003°

BOMA* 2008 All Sector Total Building Rentable Area —

Utility (less water)
ENERGY STAR baseline®, late 2009/early 2010

IFMAE facilities less than 5 years old and BOMA?# 2008 All
Sector Total Buildings Rentable Area - Roads/Grounds

IFMAS 50th Percentile, 2009

Center for the Built Environment, UC Berkeley, 2009’



POE of 22 Green Buildings

OCCUPANT
SATISFACTION

AGGREGATE
OPERATIONAL
ENERGY USE CO2 WATER USE MAINTENANCE COSTS

National Average



Design Intent is Important; not a Guarantee

Lessons Learned
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Operations & Maintenance Matters

Figure 4: Aggregate Operational Costs: Performance of Study Buildings Compared to National Average

Sourca of National ferape: BOMA

Aggregate Operating Costs:
water utilities, energy utilities, general maintenance, grounds
maintenance, waste and recycling, and janitorial costs

ALL GSA STUDY
LEED GOLD TOP THIRD MIDDLE THIRD BOTTOM THIRD BUILDINGS

Natlonal Average




Lighting & Acoustics Matter

OCCUPANT SATISFACTION SURVEY

Figure 7: Compared to National Average

Sourca af Mational Avarsga: Cantar for the Buil Ervironmiant, |UC Barkcley

Acoustic Satisfaction

Top Third iHiiiiiiHi'iiiiiﬂiﬂiiiiiiiﬁiiiiiHi'iiiiiiiiiiiléiiiiiiiiiiiﬂiiiiiiiiiiiiﬁiﬁiiiii 85%
Middle Third hifiititiittititiitieiiitiniiniititivhiirtisiinciniiintiviinie 64%
BottomThird fpittititisttitithiiiss 23% :

Lighting Satisfaction

MiddleThird #pdieititittiitittirineiteiivitiisiditriianinid 47%
Bottom Third fhbiRRTRbERREERIREEIGEE 23% .
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Baselines Matter
Lessons Learned
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Leadership in Sustainability,
Commitment to Performance.



GSA Public Buildings Service

GREEN BUILDING
PERFORMANCE

A POST OCCUPANCY EVALUATION OF 22 GSA BUILDINGS

i ¥ e i)
WHITE PAPER 1

Download a copy of
Green Building Performance:
gsa.gov/sustainability

Erika Larsen
PBS National Sustainability Program
202.999.0505, erika.larsen@gsa.gov



Metric

Energ_-:'

Maintenance -
Gronnds
Maintenanoe -
Preventative
Maintenance -
Service

Waste
Recyding
Compant
Satisfaction

Transportation

Value

15
13
019

253
83

Table 4. Baseline Values and References

Unirts Source

zal/esf  TEMA # 32 50th Percentile (2009 pg 50)
gal/esf  GSA FY2015 Tagget
$/sf  BOMA 2008 All Sector Total Building Rentable Area - Utility Water/ Sewer

/rsf BOMA 2008 All Sector Total Building Rentable Area - Utility (less water)
EBTU/gsf EIA CBECS Table C12 Office 1990-2003

$/sf  BOMA 2008 All Sector Total Building Rentable Area - Roads /Grounds
Ratio  IFMA #32 Faclities less than 5 vears old (2009 pg. 47)

Batio IFNIA #3532 Faalities less than 5 Tears old ::EEH]E' pPE. —1'-')

Jr=f IFMA #25 (2004 pe. 27)
$/sf  IFMA #25 (2004 pg. 27)
CBE 2009 Survey Average Soore - General Building Satisfaction
CBE 2009 Survep Avemge Sore - [EED General Euildjng Satiz faction

MTCO2e/
oo;/vear  EPA Climate Leaders Guidance (2008) and DOT Travel Survey (2001)



Annual Costs (US$)
Aggregate

Aggregate Waste & Total Total Operating
Maintenance Recycle Water Energy Cost per RSF

Greeneville CT $394,936 §820  $6352 $176,0420 £4.25
Jacksonville FB $1,026,012 ~ $24555  $427.0750 £4.93
Knoxville FB 3464084  $4380  $16,061 $1987590 $5.69
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Figure 45. Agpgregate operational costs compared to the baseline
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= Industry & GSA Baseline

—GSA 2015 Goal
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Figure S6. On average, the study buidding occupants are more satisfied with the buildings
than those i the CBE database.
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Figure S8. Lower emuissions as a result of building occupant commute for most buddings.
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Figure 89. Enmussions as a result of building energy performance and occupant commute.
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